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F.xtflHsion••••••••••••••••••••••••••
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Ill\mag(" I.i mt tP. ••••••••••••••••••••••
Thrust Chamber ~fozzll.' Extf'nsion
In:priot nnmagp .
ThruFlt r1lRmlJ~1' N07,zl(' f;'dflnsion
Cxterior Da'Ttllg'c ••••••••••••••••••••
Tc:'\t J':quipment f01" PrCiHHl1"{lo

Trrt.llFl tlllceTI'l •••••••••••••••••••••• ".
Prl'S~lu'e Trnn~duc('r (Typicnl)-..
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COPPPl" Hing:f' ••••• f'" •••••• 0 •••••••
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~Junction Box ..
Fl ight Im~tnlmentRtionAuxilian·
..JllJlcti 0'1 Box : .
TOl~('Plf" n("'ltliI'£'m£'nta for Electri-
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Hnterials ami Special Tools fOl'
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InspC'ctinA' and Repairing Junction
BoxPIl •••••• '.' •••••••••••••••••••••
JHmPllSiollol Limit1f; fot' Electrical
connectors•••••••••••••••••••••••••
Primor)' Junction Box C:olltnct
(:onnpction~•••••• ~ •••••••••••••••••
Auxi 1iary .Junction Box C:ontact
ronnection~••••••••••••••••••••••••
(n.let",I)

2 1,-1

~n-l

2i-1

21)-2
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R-3896-3
Volume II

INTRODUCTION

IntroduetluOl

This manual, consisting of Volumes I and II,
Is one of seven R-3896-serles technical manuals
prepared to provide official Rocketdyne field
support documentation for the operation and
mainte"ance of the F-l Rocket Engine, Part
Number 104001, Serial Numbers F-2029
through F-2098, and its related ground sup
port equIpment, designed and manulactured
by Rocketdyne, a division of North American
Rockwell Corporation, 6633 Canoga Avenue,
Canoga Park, California 91304. This Infor
mation In these manuals was prepared by
LOf,1stlcs Product Support Department of
Rocketdyne.

The manuals are used to best advantage when
each m.mual Is current and complete (see
figure 1) and the purpose an':! scope of each
manual Is known. The manuals In this series,
Rnd the nature of the data each prOvides, are
found In the manuals' contents and support
function chart.

1. F-l MANUALS--THEIR SUPPORT
FUNCTION§..

The contents and support function chart lists
all F-l series technical manuals, describes
the support function each manual serves, and
lists the section titles of each manual. The
chart also explains how the technical data In
each manual relates to the support of the en
gine and Its ground support equipment through
out a normal engine flow, as well as during
unSCheduled maintenance tasks. Information
appearing in one manual Is not dUlJllcated In
another. Thus, Information on the description,
operation, and maintenance of ground support
equipment Is In R-3696-5. However, Ihe
Instructions for servicIng the engine using
ground support equipment are In R-3896-3
and R- 3896-11.

Manual

R-3896-1
F-l Rocket Engine
Data

COlltents and Support Function

This manual contains a physical
description of the various F-I engine
systems and the Individual engine
system components; a description of
the flow the engine follows from the
time It Is accepted by the Customer
through Apollo/Saturn V laur.ch; data
pertaining to engine design rharac
terlstlrs Including environmental
conditions, attitude, mass properties
data, turbopump Inlet propellant con
dltlons, and Interface connections for
mating the engine with the S-IC of the
Saturn V vehtcle; and nominal engine
performance characteristics, methods
for predicting enlline variable charac
te:olstlcs, and other pertinent Informa
tion that can be used as an aid for
analyZing and/or determining specific
en~ne performance. The manual
serves to famlltarlze the reader with
thl design and operatlon of the F-l enginfl
and serves as a tratnlng aid document.

Section and Title

I Description and Operation
II Interface Design Criteria
III Performance

Change No. 20 - 19 May 1971 xlii



Introduction

Manual

R- 3896-3, Volume I
F-1 Rocket Engine
Maintenance and
Repair

R-3896-3, Volume II
F-1 Rocket Engine
Maintenance and
Repair

R-3896-4
F-1 Rocket Engine
Illustrated Parts
Breakdown

R-3896-5, VQlume I
F-1 Ro cket Englne
Ground Support
Equipment Mainte
nance and Operation

R-3896-3
Volume II

Contents and Support FUnction

Thl~ manual contains general mainte
nanee practlc~s that are peculiar to
the engine covered in this voh,me and
to the component repair lJrocedures
contvlned In Volume II of this manual;
the use of engine, thrust chamber, and
nozzle extension ground support equip
ment and the tasks necessary to prepare
the equipment for maintenance using the
applicable pieces of ground support
equipment; detailed procedures for com
ponent removal, reinstallation, or re
placement, and the post-installatlol'\
test requirements that will verify the
Integrity of engine systems aEected by
the removal of individual engine compo
nents and lines. This volume and Volume
II provide the necessary maintenance and
repair data to perform unscheduled main
tenance tasks on an unlnstaliecl engine and
the required post-maintenance tests to
determine that the engine is In an operable
condition.

This manual contains cleaning, Inspect
Ing, repairing, and testing procedures
for the individual engine components.
This manuvl pr()vldes the data to restore
and!or maintain components of the engine
In an operable condition for reinstalla
tion on the engine or assignment as a
spare

This manual contains illustrative and
columnar listings of all parts of the
engine that can be disassembled,
reaGscmbled, repaired, replaced, or
overhauled. This manual locates and
identifies the interrelationship of rarts,
aids in the requisition of replacerr ent
parts, indicates part usage and inter
changeability and rc commended repair
or replacement for the F-1 engIne and
Its Individual components and parts.

This manual contains safety require
ments and general maintenance prac
tices peculiar to the equipment
covered In this volume and to equip
ment and T-tools covered in Volume II
of this manual; Inspection requirements,
physical description, operation, intended
usage, operating limitations, periodic

Section and Title

1 General Maintenance and
Repair

II Handling
III Component Removal and

Installation
IV Post-Maintenance Test

Requirements

See detailed table of contents
for this manual.

I Introduction
II Group Assembly Parts List
III Numerical Index

I General Maintenance and
Repair

II Hydraulic Pumping Unit
02025

III Hydraulic Pumping Unit
02026

IV Accumulator Unit 02027
V Engine Checkout Console

03142
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Manual

R-3896-5, Volume I
(cont)

R-3896-5, Volume II
1'-1 Rocket Engine
Ground Support
Equipment Mainte
nance and Operation

R-3896-6
1'-1 Rocket E.Iglne
Thermal Insulation
and Repair

R-3896-3
Volume II

Contents and Support Function

maintenance, and parts listings with
malntellance-Ievel codes for the 1'-1
engine ground support equipment cov
ered In this volume. This volume
provides data to restore and/or maln
tal II the 1'-1 rocket engille ground
support equipment in an operable
condition.

This manual contains inspection
reqUirements, physical descrip
tion, operation, Intended usage,
operatlng limitations, periodic
maintenance, and part~ listing With
maintenance-level codes for the
1'·1 engine ground support equip
ment end Items that are considered
tools (Ie, test kits, sets, and tools)
and T-tools. This volulJle provides
data necessary to determine that
those Items of ground support equip
ment covered by this volume and the
1'-1 field T-tools are In an operable
condition.

This manual contains a description
of the thermal Insulation panels,
special tools and equipment, In
stallation and removal procedureE,
access provisions, repair data,
and app11cable packaging, storage,
and handling Information. Tins
manual provides Information per
tinent to the matntenance and re
patr of 1'-1 engine thermal
insulation.

Intr,xiuction

Section and Title

VI Pneumatic Flow Monitors
G3130 and G3131

VII Engine Vertical Installer
04019

VIU Engine Rotating Sling
04050

IX Flight Combustion Monitor
703227

X Components Test Console
G3141 and Components
Adapter Set G3143

XI Cryogenic Supply Unit
G3146

XII Pneumatic Flow Testers
G3104 and G3104MDI

XIII Hlgh-Voltag~ Igniter
Tester G3153 and Inert
Igniter 9026622

XIV Impact Recorder Unit
04090 and 99-9014031

XV Compollents Welding Sets
9026560, 9026561, and
9026570

XVI Handling and Shipping
EqUipment

I Test Kits, Sets, and Tools
II T-Tools
III Dummy Wtilght T-Tools

I Description
11 Special Tools and Equip

ment
111 Installation and Removal

(Engines 1'-2003 Through
1'-2016)

IV Installation and Removal
(Engines 1'-2017 and
Subsequent)

V Access Provisions
VI Repair
VII storage and Handling
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Manual

R-3896-C
F-1 Rocket Engine
T,'ansportatlon

R-3896-11
F-l Rocket Engine
Operating
Instructions

R-3&~6-3

Volume n

Contents and Support Function

This manual contains procedures for
preparl'1g the F-l rocket engine,
nozzle exlendion, thermal insulatl.on,
and miscellaneous engine loose equip
ment for shipment, and procedures
for shipping by truck, air, or water.
Included ar~ recommended truck-,
air-, and \I atL r-t.ransport check lists,
which may be used to make sure that
procedures and in-h'ansit inspection
have been performed.

This manual contains complete,
authorized field operating require
ments that affect F-I flight engines
F-2029 through F-2098 during normal
operational flow from engine receipt
at MAF through vehicle launch. Spe
cific a,nd general requirements and
procedures for normal F-l engine
activities are provided and include
acceptability criteria and limits,
special constraints, safety precau
tions, and correct sequences required
to satisfactorily accomplish the
act.vities.

Section and Title

I Preparation for Shipping
11 Shipping by Truck Transport
III Shipping by All' Transport
IV Shipping by Water Transport

I Operating ReqUirements
II General Requirements
III Operating Procedures
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R-3896-~

Volume II
Introduction

USE YOUR MANUAL ONLY IF CURRENT
AND COMPLETE

Manuals that are not current and complete
are not authoritative documents and are not
to be used. The followlJ1g outlines the method
for determining whether your manual Is cur
rent and complete.

A. DETERMINING CURRENCY. To be sure
that yours is the latest Issue of the manual,
refer to Configuration Identification & Status
Report , which is revised monthiy and lists
the technical manual numb~rs, titles, unIn··
corporated supplements, and latest change
or revision dates. Your manual must have
a title page with the same or iater dat.') than
the date sho,"n in the Configuration Identifi
cation & Status Report. Your manual must
also include the unincorporated supplemep's
listed In the Configuration Identification &
Status Report, or if your manual is iater than
shown in the report, the wlincorpor~.ted sup
plements listed in the Manual Data Supple
ment Record in your manual. If your title
page incorporates two dates as illustrated be
low, compare the change (lower) date. If your
manual is not current. obtain a current copy
through your technical manual s",pply system.

listed with their Issue dates. Manual pages
thatare dated musihave the same date as that
appearing in the List of Effective Pages for
that page. Unchanged pages are listed as
"original" and are not dated.

HOW TO KEEP YOUR MANUAL
UP-TO-DATE

As design changes are made to the rocket en
gine and ground support equipment and bett'Jr
methods of maintenance are discovered, your
manual is periodicll1iy changed, revised, or
supplemented. The follOWing steps will help
you keep your manual up-to-date:

A. CHANGES. Updating by adding to or par
tially replacing existing pages is defined as
a change. Changes cun be identified by the
change notice on the new title par,e.

. .._ ....,-,--_..._ ......._-.l.._J'-_"'~_ w ~

To collale a change, refer to the Filing Instruc
tions sheet issued with the manual and proceed
as follows:

I. Remove the pages listed in the "Remove"
column of the Filing Instructions sheet
from the manual and destroy them. Do
not concern yourself with the data on the
opposlle side of the deleted page sln,:e,
if tl>ls dale Is not deleted, It Is replaced
in the change package.

B. DETERMINING COMPLETENESS. To
be sure that your manual is complete, make
a page-by-page comparison of Its pages to
those listed in the List of Effective Pages.
The List of Effectlve Pages, which shows the
change status since the basic issue or last
revision, is found on the alphabetically let
tered page(s) Immediately following the title
page. All pagps, except supplement"" are

2. Insert all pages listed in the "Insert"
column of the Filing Instructions sheet
In sequence. Pages with a suIlix leller
are inserted in alphabetical order follow
tngthe page with the same basic number;
for example, (Jages 3-14A, 3-14B, etc,
follow page 3-14.

GEN-NASA-1A I
Figure 1. How to Maintain Your Manual ('3heet 1 of 2)
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. II you are unsure of the status of any
page or pages, refer to the List of Effec-
tive Pages and make sure your manual
contains pages (with the corresponding
change dales)listed in the List of Effec-

tive Pages.

4. Remove manual supplements that have
been incorporated.

NOTE

Incorporated supplements can be
determined by reviewing the newly
issued Manual Data Supplement
Record.

B. REVISIONS. Updating by replacing all
the existing pages of a manual is defined as
a revision. Revlsionscanbeiden_lfied bythe
replacement notice on the new title page.

,,_,N .......

• ,_• p

To collate a revision, proceed as follows:

, Remove and destroy all existing pages of
your manual except Manual Data Supple-
ments that have not been incorporated.

NOTE

Unincorporated supplements can be
identified by reviewing the Manual
Data Supplement Record supplied
in the revision.

2. Insert the new pages in your cover.

C. SUPPLEMENTS. Updating that author-
tzes the addition to, or alteration of, the ex-

isting data in your manual is defined as a
Manual Data Supplement. Informationonhow
to insert supplements is found in tim supple-
ments.

HOW TO KEEP ABREAST OF THE LATEST

CHANGES TO TECHNICAL DATA

Changes and/or additions to technical data
are identified by a vertical bar (change bar)
in the margin of the page adjacent to the
changed data. A direct comparison between
the new (identified by the change bar)and the

old data will help you in identifying specific
changes made.

i,.,,m i

xvlii

Figure 1. How to Maintain Your Manual (Sheet 2 of 2)
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R-3896-3
Volume n

Section I
Paragraphs 1-1 to 1-2

SECTION I

WARNING

PNEU.v1ATIC FLOW TESTEH G3104, COMPONENTS TEST CONSOLE G3141,
AND COMPONENTS ADAPTER SET G3143 MUST BE OPERATED BY
AUTHORIZED PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT.

QmCK-DISCONNECT

I

--_._--------------
(a) S. S. White Co, Plastics Division

Figure 1-3. Protective Covers and Closures
for Quick-Disconnects

T-l

T-2

'r-3

T-4

T-6

T-7

Use

Pressure-tests
qulck- disconrects.

Provides gaseous
nitrogen for
testing qulck
disconnects.

Closure

Cap

Cap

Cap

Cap

Cap

Use Qulck
Disconnect

Nomenclature NA5- 260079

Components
Adapter Set

NomenclaturePart No.

Provides
hardware for
pressure-testing
quick- disconnects.

Pneumatic Measures down-
Flow Tester stream pneumatic

leakage.

NA5-260098T5 Ground Tests fllght half
(or equivalent) Half Qulck- quick-disconnect

DisconnMt NA5- 260079T7.

Figure 1-2. Test EqUipment and Special
Tools for Quick-Disconnects

RD265-5016-0006
24(a)

236(a)

12(a)

24(")

24(a)

Part No.

G3143

T-5039457 Pressure
(or equivalent) Test I'ixttore

G3141 Components
Test Console

G3104

----------~ ..._-

FLANGED
TYPE

THREADED
TYPE

Figure 1-1. Quick-Disconnects
(Typlcal)-- Extertor View

1-1. QmCK-DISCONNECT NA5-260079 AND
. 308206.

1- 2. The following procedures contain cleaning,
inspecting, repairing, and testing information
required to maintain the qUick-disconnects.
Disassembly of quick-disconnects for repair
or repl~cement of internal parts is not recom
mended; therefore, special tools, equipment,
and procedures are not provided for disassem
bly. See figure 1-1 for exterior view of
quick-disconnects. See figure 1-2 for test
equipment and special tool~ h)r testing, and
figure 1-3 f,)r protective closures used during
these procedures.

Change No. 22 - 15 February 1972 1-1



Seetio_i I

Paragrzphs I-3 to 1-8

R-3896-3
Volume II

1-3. CLEANING

I-4, (Deleted)

WARNIHG

The following procedure uses trt-

chloroethylene, which is a toxic
solvent. Inhalation of its vapors or

prolonged contact with the liquidcan

cause serious injury or death.

• The following proc, Sure uses clean-

Ing compound, which is volatile.
Use in a well-ventilated area since

the vapors displace the oxyge_ in
the air, resulting in saffocatioJ.

s The following procedure uses pres-
surized gaseous nitrogen or air,
which must not be allowed to impinge
on the body since i¢ may result in
skin inflation. Inflation of the skin

can cause serious injury to human
tin,June.

• Eye protoetinn must be worn to per-
vent foreign matter from injuring
eyes.

• Pressurized gases can hurl objects
with sufficient force to cause Injury
to personnel,

a, Clean exterior surfaces of quick-
disconnect by handwlplng as outlined in

R-3806-3, Volumel.

aA. Remove pressure cap from quick-
disconnect; then hand-flush pressure cap with
trlchloroethylene or cleaning compound,

b. Using a nyl<;n dowel rod or ml equivalent
rod made of a soft matm'ial that is not affected
by t o cleaner carefully open quick-disconnect
valve,

Pressure Cap
Quick-Disconnect Torque Value

Type (Foot- Pounds)
I I IIIII I

308206 1%10
NAS-260070T- l 30-40
NAS-200078T-2 30-40
NAS-200079T-3 70-75
NAS-260079T-4 30-40
_NA5-260079T-6.. 30-40
NAS-260079T-7 Ic) 30-40

c, Hand-flush quick-disconnect in both direc-
tions with trlchloroethylene or cle-,ning compound.

d. Dry quick-disconnect and pressure cap

with low-pressure (approximately 10 psig) gase-

ous nitrogen (MIL-P-27401) or clean, dry air |
conforming to cleanness and humidity require- Iments of MIL-P-27401; then close qatck-
disconnect valve.

I-5. INSPECTING AlqD REPAIRING.

I-6. Inspecting the quick-disconnects determines
if the disconnects have been damaged by ntis-
handling or wear. Since disassembly of the dis-
connects Is not recommended, repair is llmlted
to repairing minor scratches In the mounting
flange sealing surfaces a_,d damaged threads.
Refer to R-3890-3, Volume I, for thread repair,

1-7. TESTING.

1-8. This procedure outlines requirements for
testing quick-disconnects using Components Test
Console G3141, Components Adapter Set G3143,
and Pneumatic Flow Tester G3104, Any devia-
tions, Including the use of other test equipment,
must be equivalent to the test requirements,
safety standards, and equipment specified in
thin procedure. Prior to starting the test, In-
stall qutck-dlscom,ect In the correct panel-
mounted test fixture as specified in figure t-4.
Also, refer to hguro 1-4 for torque values,
valve oponh:g dowels, and adapters used during
testing, Prepare components test console for
use (figure 1-5), and refer tO paragraphs 1-0
and 1-10 for quick-disconnect leak-test prone-
(lure, See figure 1-0 for quick-disconnect test
setup.

I_nel-Mounted
Test F_turc

T-5039457-210
T-5030457-210
T-5039457-212
T-5030457-211
T-5039457-213
T-5039457-215
T-5039457-215

Valve Opening
Dowel( a )

T-5039457-217
T-B039457-217
T-5039457-217
T-5038457-216
T-5039457-217
T-5039457-217
T-5030457-218

Adapter (I))

T-5039451-220
T-5030457-220
T-5039457-220
T-5030457-221
T-_039457-220
T-5039457-220
T-5039457-220

L iJ

(a) Holds quick-disconnect valve open when performing leak test of pressure cap.
(b) Used to adapt qulek-disconnect to Pneumatic Flow Tester G3104.

(c) Type 7 requires NAB=260088T5 to perform flow and reseat pressure test.

i

)
Figure 1-4. Preparing Qulck-Dlsconnects for Testing
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Panel Control Position Indication/Remarks

NOT E

The press-to-operate switch-lights located on Components Test
Console G3141 operate on and nil by alternately pressing the face
of the switch. Make sure switch-lights are pressed only as nec-
essary to obtain specified indication.

,t,>RE-POWER TURN QN

POWER DISTIUBUTION

PRESSURE/TEMPERATURE

MONITOR

DC POWER SUPPLY

ELECTRICAL

CONTROL

OSCII,LOSCOPE

DIGITAL
VOLTMETER

TEST 2ELL ELECT.

OUTLETS

CBI (30 AMP) Pulled out

CB2 (I0 AMP) Pulled out

CHANNEL SELECT OFF

Console main power
off.

Electrical utility
outlets power off.

AC INPUT

VOLTAGE VERNIER

VOLTAGE ADJUST

CURRENT LIMIT

AC INPUT INDICATOR

MILLIAMPERES

RANGE SELECT

VOLTS RANGE

SELECT

VOLTAGE ADJUST

INTENSITY

115 V/230 V

100 KD STD
INT/EXT

POWER

Connectors J701,

J702, J704, and
J705

Connector J703

CAUTION

Down (off)

Mtdposition

Fully counter-
clockwise

0

OFF

OFF

OFF

Fully
DECREASE

POWER
OFF

115 V

INT

Down (off)

Capped

At rear of unit.

At rear of unit.

Resistor Plug
3088-9

Temperature Indica-
tor load.

Check that facility pneumatic and hydraulic supplies to console are
off.

, , ,,, , .

Figure I-5, Preparing Components Test Console for Use (Sheet 1 of 3)

I

Change No. 15 - 23 April 1989 1-3



Section I R-3896-3
Volume II

Panel

POWER TURN ON

Control Position IndicationRemarks #
POWER DISTRIBUTION CBI (30 AMP) Pushed in

CB2 (10 AMP) Puslmd in

DC POWER SUPPLY

| ELECTRICAL

CONTROL

AC INPUT

CURI{r'NT LIMIT

POWER

VOLTS- RANGE

SELECT

MILLIAMPERES-

RANGE SELECT

TEST SELECT i

TEST SELECT 2

TEST SELECT 3

TEST SELECT 4

TEST SELECT 5

'rEST SEI,ECT 5

TEST SELECT 7

TEST SELECT 8

VOLTAGE At)JUST

Up

3

D (0-30)

OFF

INCREASE

IIYI)RAULIC

CeNTRe/,
HYDIL_ULIC SYSTEM
BY PASS

IIYDRAULIC SYSTEM
SUPPLY

'rEST CELL SUPPLY

TEST CELL SUPPLY

[a) Ifindication is not as specified, press applicable swRch-light.

I-4

Console malt, power
on.

Electrical utility
outlets power on.

None.

POWER light ON.(a)

AC INPUT light on.

NOlle.

None.

Light I off, (a)

IAght 9. off,(a)

IAghl 3 off.(a)

Light 4 off, (a)

IAght 5 off. (a)

Light 6 tiff, (a)

IAght 7 off,(a)

Light 8 off. (a)

VOLTS meter indi-
cates 22 ÷1 volts.

OPEN (a)

C LOSE,( a)

VENT. (a)

VENT,(a)

Figure 1-5. Preparing Components Test Console for Use (Sheet 2 of 3)

Change No, 20 - 19 May 1971



R-3896-3 Section I

Volume II Paragraph 1-9

C
m

Panel Control Position Indication/Remarks

C

C

FLOW MONITOR

SHUTOFF

LOW FLOW BYPASS

PNEUMATIC PREPARATION

a. Make sure console is in the following condition:

(I) Vent valves closed.

(2) Shutoff valves closed,

(3) Utilityvalves closed.

(4) Regulators closed.

(5) Utilityand test cell outlets capped.

b. Supply facility gaseous nitrogen to console.

c. On SYSTEM SUPPLY panel, open TO FUEL COMPATIBLE SYS shutoff valve.

d. On PNEU SOUItCE CONTROL panel, open NITROGEN SOURCE SIIUTOFF valve.

WARNING

SYSTEM PRESSURIZED lights (located on console a||d in test

cell) come on to Indicate pressure downstrea|n of console
regulators and Into test cell. Safety precautions specified h|
R-3896-3, Volume I, nmst be followed when working with
pressurized systems.

(a) If indication Is not as specified, prose applicable switch-light.

Figure i-5, Preparing Components Test Console for Use (Shoot 3 of 3)

Procedure Result

I-9. LEAK-TEST,

a. Prepare ComponeJ_ts Test Console G3141 None,
and quick-disconnect for use as outlined in
par:_graph 1-8.

b. Commct quick-disconnect to corsole for None.
leak-test. (See figure 1-6.) Hand-tighten

adapter, and open hand wdve 19-9022606-2.

c, Using HIGH PRESS FUEL COMPATIBLE

panel, apply pressure to outlet port (B) as
£ollows:

(1) Open SHUTOFF valve. None.

o_,_ (a)CL ._.

CLOSE. (a)

l

|

l

Change No. 20 - 19 May 1971 I-5



Section I R-3896-3

Volume II

[]

TEST CELL

m

II

LEAK-TE_T

] PNEU LOW PRE&SMON "B" INLET

[]
II

,, _].

FLOW AND RESEAT

PRRI_LrSE TEST LIETUP FOR NAS- "'_fgT?

l PNEU M_D PREJB

(FUEL COMPATIBLE)

psEe laOW PRE_
MON "A" _LET

! E_3 F,ND

VALVE PORTS

A INLET

R OUT LF_T

FUEL COMPATIRLE SYS'r_M

_ REI,fi_.F VALVE 19-J0265aT-I

ADAI_ER T-S030457- 230
]OR T- S0_1545'/- _t31, _ APPLIC?,BLE

[] QROUND HALF Q_CK"
DI_3OtINECT NA_" _1600;*8T 5

_HAND VALVI_ lg*9022_e-2

Figure 1-6. Leak-Test and Flow and Reseat Pressure Test Setups

G3141

.)

Pl*ocoduro

(2) Adjust PRESSURE REGULATOR until

PI_ESSUI1E MONFrOR "B" gage indicates
10 _2 psi,

d, Measure and record Icalutgc fz'oul iulct
port (A).

e. Oil HIGII PRESS FUEL COMPATIBLE

IXtnol, adjust PRESSURE I{EGULATOR until
PRESSURE MONITOR "B" g;tgc Inclicatcs
100 _10 psi.

f, Repeat step d.

PRESSURE MONITOR "B" gage must IRdicate
10 _2 psi. Outlet port (B) pressurized,

Maximum allowable leakage past valve IN 3
selm,

FRESSUItE MONITOR "B" g'lge must tRdlcate
100 _10 psi, Outlet port (B) pressure In-
creased.

Same an step d.

)
1-6 Change No. 12 - 29 May 1968



Procedure

H-3896-3
Volume II

BCAult

Section I

g. Clo&e hand valve 19-9022606-2; then on
HIGH PRESS FUEL COMPATIBLb: panel, adjust
PRESSURE REGULATOR until REG SUPPLY
PRESS gage Indicates 2,000 ±25 psI.

h. Repeat step d.

l. UsIng HIGH PRESS FUEL COMPATIBLE
1)<'1Ilel, reduce pressure to oullet port (6) as
follows:

(I) Close SHUTOFF val'/e, and open VENT
valve.

(2) Adjust PRESSUHE REGULATOH until
HEG SU PPLY PRESS gage inc1lcates zero.

(3) Close VENT valve.

j. Remove adapter from quick-disconncct
inlct pOI·t (A). Open hand valve 19-9022600-2.

k. USing HIGll pHESS FUEL COMPATIBLE
panel, apply pressure to nullet port (6) as
follows:

(I) Open SIIUTOF.' valve.

(2) Adjust pHESSUHE HEGULATOH until
PRESSURE MONITOR "6" gage Indicates
10 ,2 psI.

l. Using IrichlorodhyJeoe (MIL-'I'-27002) 0"

deanlnll eOlllpnund (MIL-C-HI302) as a leak-test
solullon, cheek fUl' leaknge at the joint between
the valve seal andlJody for 2 minutes,

HEG SUPPLY PHESS gage must Indicate 2, 0110
±25 psI. Outlet port (6) pr~ssure Increased.

Same as step d,

Oullet porI (6) depressudzed.

IlIGt! PUESS FUEL COMPATIBLE panel de
pressurized.

None.

None.

None.

PUESSUHE MONITOU "6" I(age must indIcate
10 '2 psl. Outlet port (8) pressurized, JIIGII
l'HESS FUEL COMPATIBLI'; panel pressul'lzed,

No leakage is a:lowable.

WAHNING

TI'iehloroethylene is a toxic solvent. Inhalation nf its vapors 01'
pl'OlOlll(cd contact with the liquid ean (~llUSe serious Injury or
loss of life .

• Cleanlnl< compound is volatile. USl! in a well ventllaterl arl'll
sinee the vapors replace the 'lXYl<en In till! ail', resulting In
suffucatlun,

Ill. On IIIGH PHESS FUEL COMPATIBLE
panel, adjust PIlESSUHE REGULATOH unt1l
PilESSURE MONITOIl "B" gage Indieah,s
100 +10 psI.

n. Re~eat step I.

PIlESSUHE MONITOU "Il" gage must Indicate
100 *10 psI. 0utlet port (B) pressure In
creased,

Same as Btep I.

Change No, 12 - 29 May 1968 1-7



Section I

Procedure

R-3896-3
Volume II

Result

o. Close hand valve 19-9022606-2; then on
IIlGH PIlESS FUEL COMPATIBLE panel, adjust
PRESSURE HEGULATOR until REG SUPPLY
PRESS gage Indicates 2,000 t25 psI.

p. Repeat step 1.

q. Using HIGH PHESS FUEL COMPATIBLE
panel, reduce pressure to outlet port (8) as
f"llows:

(I) Close SHUTOFF valve, and open VENT
valve.

(2) Adjust PIlESSURE REGULATOR until
REG SUPPLY PIlESS llage indicates zero.

(3) Close VENT valve.

r. Install propel' valve openinll dowel as
specified in fih'1I1'e 1-4 In inlet pOl't (A); then
install pressure cap. Torque pressure cap (<>

minimum value specified In fih'1lrC 1-4. Open
hand valve 10-0022606-2.

s. Us hIll IlIGIi PIlESS FUE L COM PATIO LE
panel, apply pressure to outlct port (il) as
follows:

(I) Opcn SIIUTOFF valve.

(2) Adjusl PIlESSUIlE IlEGl'LATOllunlll
PIlESSlJllE MONITOIl "0" ~al((' 11I(:1<'atos
10 12 psi.

t. UslUll tr!ehlol'Oethyl('lle (MIL-T-27602) or
cleauln~ ('ompound (MI L- C-61302) as a leak-
test solutlou, ('hcck for leakalle at Joints hetw('en
couplln~ alld hody and hetween couplln~ and cap
for 2 mlnntes.

REG SUPPLY PIlESS gage must indicate 2,000
t25 psi. Outlet port (8) pressure increased.

Same as step 1.

Outlet port (B) depressurized.

IlIGII PIlESS F'UEL COMPATIBLE 11.'1el de··
pressurized.

NOlw.

None.

None.

I'IlESSUIlE MONITOIl "B" I(a~e mUSl Indlcah'
10 12 psi. Outl"t port (8) pr('ssurl~('d.

No leakage is 'Illowahl".

WAIlNING

Trlch1<H'ol·thylt·I1l' Is a toxl<: solvent. Inhalation of its vapors or
pro!onllcd eontad with 11::) liquid (':111 c,lUse sPI'lolls injury 01' loss
of I1f(' .

• C!"anh'll ('omptlIUld Is volatile. Usc ill a well vPlltllatcd arc.l
slnl'e the vapors replace Ihc oXYI:en In the air, resultlnl( III
suffo('ation.

u. On HIGH PHESS FUEL COMPATIBLE
panel, adjust PHESSUHE REGULATOR until
PHESSU RE MONITOH "B" llul(e Indicates
100 1 10 pst.

1-8 ClHlnl(c No. 12 - 29 May 1988

PRESSUHE MONITOR "B" gage l11ust Indicate
100 110 psi. Outlet port (B) pressure In
creased.



R-3896-3
Volume 1I

Result

Section I
Paragraph 1-10

v. Repeat step t.

w. Close hand valve IS-9022606··2; then on
HIGH PRESS FUEL COMPATIBLE panr,. adjust
PRESSURE REGULATOR until REG SUPPLY
PRESS gage indicates 2,000 .25 psI.

x. Repeat step t.

y. Using HIGH PRESS FUEL COMPATIBLE
panel, reduce pressure to outlet port (B) as
follows:

(I) Close SHUTOFF' valve. unet open VENT
valve.

(2) Adjust PRESSUflE flEGULATOR until
flEG SUPPLY PRESS guge Indicates zero.

(3) Close VENT valve.

z. RClllove qulck-chscollnect from tcst
sctup.

aa. If qukk-dl~connccttesting Is terminatcd,
sccure equipment 'IS outllned In par?graph I-II.

ab. Install closures, as requlrcd (llb'llrc
1-3).

1-10. FLOW AND RESEAT PRESSURE TEST.

NOn~

Saml) as step t.

REG SUPPLY PflESS gage must Indicate 2,000
.25 psI. Outlet port (B) pressure Increased.

Same as step t.

Cutlet I)ort (B) depressurized.

HIGH PRESS FUEL COMPATIBLE pancl dc
pressurized.

None.

Nonc.

None.

Nonc.

This tcst is requircd only on qulek-dlsconncct8 NA5-200079T7.

a. Make sure Components Test Console
G3141 and quick-disconnect are prepared for
use as outlined in paragraph 1-8.

b. Connect quiek-dl~conJ1('et to console (or
flow and rescat presslu'e tcst. (Sec f1!:Ure
1-0. )

c. Using MED PRESS FUEL COMPATIBLE
pancl, apply pres3ure to inlct port (A) as
follows:

(I) Close VENT. and SHUTOFF valves.

(2) Adjust PRESSURE REGULATOR until
REG SUPPLY pRESS gage Indicates 50 .5 psI.

None.

None.

None.

MED PRESS FUEL COMPATIBLE panel
pressurized.

ChanKe No. 12 - 29 May 1968 1-9



Section I
Paragraphs 1-11 to 1-12

Procedure

R-3896-3
Volume 11

Result

(3) Slowly open SIIUTOFF valve until
PRESSURE MONITOR "A" gage indicates
40 t2 psi.

I d. Measure and record flow from outlet port
(B).

e. On MED PRESS FUEL COMPATIBLE
panel, slowly close SHUTOFF untll PRESSURE
MONITOR "A" gage Indicates 10 t 1 psi.

I f. Measure and record flow from outlet port
(B).

g. Using MED PRESS FUEL COMPATIBLE
panel, reduce pressure to Inlet port (A) as
follows;

(I) Close SHUTOFF valve, and open VENT
valve.

(2) Adjust PRESSURE REGULATOR until
REG SUPPLY PHESS gag!' Indicates zero.

(3) Close VENT valve.

h. Remove qUick-disconnect from test setup.

i. U qUick-disconnect testing is terminated,
secure equipment liS outlined In paragraph 1-11.

j. Install closures as reqUired (llp;ure 1-3).

I-II. SECUHlNG TEST EQUIPMENT.

1-12. Aller quick-disconnect testing Is com
pleted and disconnect Is removed from test
setup, securo equipment as follows;

a. Reduco facility gaseous nltrogon supply
to zero.

b. On PNEU SOURCE CONTROL panel, closo
NITROGEN SOURCE SHUTOFF valve.

c. On SYSTEM SUPPLY panel, close TO
FUEL COMPA'I'IBLE SYS shutoff valvo; then
open SYS VENT valve.

d. On MED PRESS FUEL COMPATIBLE
panel, open SHUTOFF and VENT valves; then
adjust PRESSURE REGULATOR to vent trapped
pressure.

e. Close all shutoff valves, regulators, and
utllity valves.

1-10 Change No. 15· 23 April 1969

PRESSURE MONITOR "A" g,lge must In:llcale
40 t2 pst.

Minimum allowable !low from outlet port (8) Is
200 sclm.

PRESSURE MONITOR "A" ga&e must Indip.ate
10 tl psi.

Maximum allowable flow from outlet port (8) Is
100 scim.

Inlet port (A) dep,'essurized.

MED PRESS FUEL COMPATIBLE poulel de
pressurized.

None.

None.

None.

None.

I. Make sure all pressure gages Indicate
zero; then close all vcnt valves.

g. Cap test ccll panel outlets and connectors.

h. On ELECTRICAL CONTHOL panel, press
TEST SELECT switch-lights so that all Ilghts
are off, then press POWER ON switch-light.

I. Turn DC POWER SUPPLY off.

J. On POWER DISTRIBUTION panel, pull out
clrcult breakers.
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Volume II

SECTION II

Secllon II
Paragraphs 2-1 to 2-4

GAS GENERATOR

WARNING

PNEUMATIC FLOW TESTER G3104, COMPONENTS TEST CONSOLE G3141,
AND COMPONENTS ADAPTER SET G3143 MUST BE OPERATED BY
AUTIIOIUZED PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT. I

2-1. GAS GENERATOR 308301-11 THROUGH
30830k71. 308375 Tfilllli!GH 3083'/5-6!, AND
309181 THROUGH 309181-51,

2- 2. The follOWing procedures contain the dis
ass~mbllng, cleaning, Inspecting and repairing,
assembling, and testing Information required
to maintain the gas generator. Sec figure 2-1
for test equipment and special tools. Hefer to
R-3896-4 for protecllvc elosllres. The follow
Ing proteclive closures arc subJeel to the special
requirements Indlc,lted. Specll!~d lubrlcallon
mothods are oullined In R-3896-3, Volume 1.

a. Closures RX20660 and HX20601: Lubri
cate (Method A) fasteners with thread compound
C-M (F'elt Proaucts).

b. Closures 1l.X20610-281 and nX206u7:
Lubricate (Method A) lastcncrs with lubricant
grease RD0140-012 (Hocketdyne).

c. Closures 1l.X20845-21: l.ubrlcato
(Method A) clelSuro Ihreads and lubrlcnte
(Method ,J) paeklnlls with lubricant grellse
HB0140-012 (Hoekeldyno). Torque closures
to 20-30 In-lb.

d. Plugs ST3950122RKL001: Torque to
600-650 In-lb and slllelywire logether. Plug
MS9015-08: May be used as an alternale to
plug ST3950122HKLOOl. Torque to 150-200
In-lb.

2-3. DISASSEMBLING.

2-4. Disassemble the gas generator, as re
quired, to aecompllsh neccssary repairs and/or
rClllacement. ReIer to figure 2-3 lor parts and
Index numbers and proceed as lollows:

a. Install gas generator Into assembly jig
8101694.

b. Hemove plugs (12, 12A, 14, 15, 17, 19),
K-seals (13, 10, 18). gaskets (20), and bolts
(21) .

c. Remove nuts (3), washers (2), ball valvc
(1), and seal (4).

d. Hemove 2 nuts (7) and housin!: (11, llA).

e. Helllove rcmalnlng nuts (7) and studs (8).

r. HClllol'c I'ctainors (5, 9) Md O-rln\(s
(0, 10).

g. HClllovc holts (22, 23), waslwrs (24),
InJeotor (26), seal (28), and bracket (25, 25A).

Part No.

8101894

T-5029642

T-5034712

Nomenclature

Assembly Jig

Special Wrench Adapter

Pressure Tesl Flxlure

Use

Holds gas generator during repair.

Torques nuls that secure ball valve to InJeclor.

Closes open paris of gas generator during tesUng.

FIg-,lre ~-1. Test Equipment and Special Tools for Gas Generator
Figure 2- 2 deleted.

Change No. 22 - 15 February 1972 2-1/2-2
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3O

Figure 2-3.

e o 14,15

36

14 16

FI-4o47B

Gas Generator--Exploded View (Sheet ! of 2)

Change No. 14 - 8 January 1969 2-3



Section II R-3896-3
Paragraphs 2-5 to 2-8 Volume II

,,,,,,

1 Ball Valve 22 Bolt
2 Washer 23 Bolt
3 Nut 24 Washer
4 Seal 25 Bracket(a)

5 Retainer 25A Bracket (b)(c)

6 O-ring 26 Injector
7 Nut 27 Stud
8 Stud 28 Seal
9 Retainer 29 Combustion
I0 O-ring chamber( a)

I I Housing!a!(b) 29A Combustion
IIA Housing tc) chamber (b)(c)

12 Plug 30 Insert
12A Plug 31 Insert
13 K-seal 32 Plate

14 Plug 33 Plug
15 Plug 34 Washer
16 K-seal 34A Streamer
17 Plug 35 Plug (alternate
18 K-seal, for 33)
19 Plugla) 36 Gasket (alter-
20 Gasket (a) hate for 34)
21 Bolt

(a) On gas generator 308301- 11
(b) On gas generator 308301-71
(c) On gas generators 308375, -11, -21, -31,

-41j 51, and -61

Figure 2-3. Gee Cc,,erator._F_l)lode d View
(Sheet 2 n{ 2)

NOTE

Studs (27) need not be removed
unless damaged.

gA. ltemovo plugs (33, 35) and washers (34)
or gaskets (36).

h. Rmnove combustion chamber (29, 29A)
from assembly Jig.

2-5. CLEANING.

2-6. Clean injector (26) and scat (4) for liquid
oxygen service; and combustion chamber (29,
29A) housing (11, llA) and studs (8) for fuel
service as outlined in R-3896-3, Volume I.

2-7. INSPECTING AND REPAIRING.

2-8. Inspecting the gas generator determines
if the individual parts have been damaged by
mish,_ndling or wear. Inspect paris, that con-
tact liquid oxygen when installed, for evidence
of dye. Parts with dyed surfaces must have
dye stripped from part as outlined in R-3888_3,
Volume I. Refer to figure 2-4 and inspect indi-
vidual parts ior general condition, damage to
threads, corrosion, distortion, nicks, burs,
and scratches. Inspecting gas generator insu-
lating covers is limited to determining
acceptability only. Tears, nicks, scratches,
etc are acceptable if batting material (refrastl)
remains within the Ineonel foil. Refer to
Technical Manual II-3898-8 for thermal
insulation roimir,

Part Name
and

Index No. Inspecting Repairing

Combustion Cracks or Repair wehla;
chamber broken welds, rot)lace If
(29, 29A). imrent metal

Is cracked.

Internal
erosion.

Scratches,
dents, or
abrasions,

Replace.

Replace It dam-
age exceeds
0,002 inch in

cicpth on seal-
lag surfaces in
primary seal
area. Band

blend damage
to sealing sur-
face with crocus
cloth (600 grit).
Butt out other

danmge.

Figure 2-4. Inspecting and Repairing Gas
Generator (Sheet I of 2)

)

I

)

)
2-4 Change No. 20 - 19May 1971



Part Name
and

Index Number Inspecting Repairing

R-3896-3
Volume II

Part Name
and

Index Number Inspecting

Section II

Repairing

Studs (8,27) Damaged
threadn.

Injector (26)
(continued)

I

Combustion
chamber
(29, 29A)
(continued)

Injector (26)

Damaged
threads.

Damaged or
improperly
Installed
inserts
(30, 31).

Prtmary
sealing sur
faces for
scratches,
dents, or
abrasions.

Scratches,
dents, or
abrasions
on non
critical
steel sur
faces.

Erosion.

CI·acks.
Chamber
pressure
tube leak
within fuel
manifold.
Plugged
orifices.

Damaged
orifices.

Refer to R-3896-3,
Volume I for
thread ,'epalr.

Repiace Inserts as
outlined In
R-3896-3, Vol
ume I.

Replace If damage
exceeds 0.002 Inch
in depth on sealing
surfa~es In pri
mary seal area.
!land-blend dam
age to sealing sur
face with crocus
cloth (600 grit).
Buff out other
damage.

Replace Injector
If da mage exceeds
0.030 Inch In depth.
Rework damaged
area by grinding
of hand-blending
If less than 0.030
Inch in depth.

Replace If crus ion
exceeds 0.010 inch
In depth.

Replace
Replace Injector.

Clean plugged
orifices from the
downstrenm side
of the Injector with
a drill rod thl' next
smaller size than
the orilice diam
etCI', then shake
the loose particles
out of the Injector
propellant Inlets.

Replace Inj ector
If orifices are
damaged beyond

!lousing
(l1,l1A)

Seal
(4, 28)

Ball valve
(1)

Damaged
threads,
housing (11).

WOI'n or
chipped cl.ro·
mlmn plating.

Galling of
bearing
surfaces.

Damaged Tl'f
Ion seal (4).

Imperfections
on sealing
surface.
Refer to
section III.

repair or if
average orifice
diameters are 5
percent oversize
or undersize.
Minor damage to
orifices may be
repaired by run
ning a drUl one
size smaller than
the orifice diam
eter through the
damaged orifices.
Refer to
R-3896-3, Vol
ume I for thread
repair and re
placement of
studs (27). Studs
(27) must be In
stalled so that
large end of stud
Is 0.010 (. 0.010,
-0.000) Inch be
low surface of
IIlJ ector.
Refer to
R-3896-3, Volume
I for thread
repair.

Strip and "eplacc
to a mlnlroum of
0.002 Inch thick
ness.
Replace If dam
age exceeds
0.010 Inch in
depth. Hepalr by
hanel-blending
damaged area If
less thl,n 0.010
Inch In depth.
Heplace seal.

Hep~ace seal.

Figure 2-4. Inspecting anc' repairing Gas Generator (Sheet 2 of 2)
Change No. IS - ~3 April 1969 2-5



Section II
Paragraphs 2-9 to 2-12

R-3896-3
Volume II

2-9. ASSEMBLING.

2-10. The lubricants used In this procedure
are specified in the pi "cedural steps. Speci
fied lubrication procedures (methods) are out
lined In H-3896-3, Volume I. HeCer to f~ltUre

2-3 Cor paris and Index numbers and procee':
as Collows:

a. Install chamber assembly (29, 29A) Into
I :lssembly Jig 8101894.

b. Install seal (28) on chamber assembly
(29, 29A).

c. !nstallinjector (28) and bracket (25, 25A),
and secure with washers (24) and bolts (22, 23).
Torque bolts to 680-700 In-lb.

d. Lubricate (Method L) O-rings (6, 10) and
retalnerd (G, 9) with FS1281 Krease (Dow Corning
CC;'p) and Install In housing (11, llA).

e. Install studs (8) In Injector (26). Torque
studs to 50 ;10 In-lb.

f. Install one nut (7) on each stud (8), then
Install housing (11, llA) on Injector (26).

g. Install seal (4) and ball valve (1), and
S(, 'He with washer (2) anrlnuts (3). Using
SIl.~lal wrench adapter T-5029642, torque
nuts «) 150-172 In-lb.

h. Install I'cmalnlng 2 n~ts (7); then bring all
4 nuts finger tight against housing (11, I1A).

CAUTION

Do not deClect valve post oC ball
valve (1).

1. Lubricate (Melhod A) plugs (12, 12A) with
lubricant g)'l1asc Tm0140-012 (Hocketdync). In
stall K-sea!" (I:)) and plugs (12, 12A) In oxidizer
ports on t(1' oC jlljeetor (26). Torque plugs to
80-90 In-lb.

J. Lubricate (Method A) plugs (14, 15) with
lubricant grease HB0140-012 (Hoeketdyne). In
stall K-seals (16) and plugs (14, 15) In tuel ports
on outer diameter oC Injector (26). Torque plugs
to 200-240 In-lb.

k. Lubricate (Method A) plugs (14, 15, 17, 19)
with thread compound C- 5A (Felt Products), and
Install plugs In hot-g"s ports on combustion
chamber (29, 29A) and top oC Injector (26) as
tollows:

(1) Install K-sealr. (16) and plugs (14, 15).
Torque plugs to 200-240 In-lb.

(2) Install K-seal (18) and plug (17). Torque
plug to 85-95 In-lb.

(3) Install gaskets (20) and plugs (19).
Torque plugs to 130-170 In-lb.

1. Install bolts (21). Torque bolls to 210-280
in-lb.

Ill. Install washers (34) and plugs (33) in
igniter porls. Torque plugs to 600-650 In-lb.
Sec paragraph 2-2 Cor alternate plugs (35) and
gaskets (36) that lIlay be used In the igniter
pOl·tS. Ir alternate plugs and gaskets arc used;
the gasket must be Cully Reated In thl1 recessed
groove during Installatlon and torquing. Torque
alternate plugs to 150- 200 in-lb.

n. SaCetywlre external bolts, studs. aOld plugs
with Inconel lockwiro MS2099GN, as required.

2-11, TES'fING.

2-12. This procedure outlines requirements
Cor complete testing of the {las generator, USing
Components 'fest Consolo 03111 and Components
Adapter Set 03143. Pneumatic Flow Tester
G3104 and leak-test compound (MIL-I.-25567)
arc used Cor pneumatic leak-testing. Any devi
atlons. including the usc oC other test equipment,
must he equivalent to tho test requl!'eme/lts,
Sl.:oty standal'ds, and equlnmonl spc<~I((cd In
this procedure. Prior to starting the teRt, In
stall test platell on glls generalor as outlined in
Clgure 2-5. Index letters arc assigned to the I(as
generator ports Cor easo oC Identification In illus
trations. Prepare components test console Cor
usc (Clll'Jre 2-6). Heter to paragl'Uph 2-13 Cor
gas generator test procedure and sec flguro 2-7
for test setup.

Index Tost Port
..:;L..:e::tt..:c.:..r V:.;l:o:llc:,v.::,e..:�c:,o::.r,:t ~I:..:'I:::a~tc'-- .Conncction

n Oxldi1.er Purge '1'-5034712-20' None
K I'uellnlet '1'-5034712-204 AN815-4C
L ACT OPENfNO T-5034712-2(;~ AN815-4C
N Warment AN815-4C
M ACT CLOSING '1'-5034712-206 AN815-4C
H Oxidizer Inlet T-5034712-202 AN815-4C

Figure 2-5. Preparing Gas Generator tor Testing (Sheet 1 oC 2)

2- 6 Change No. 20 - 19 May 1971



R-3896-3
Volume n

Section II

Index
Letter Valve Port

Test
Plate

Port
Connection

13

T

U

W

X

GGlD

GGlD

Fuel Purge

Chamber Outlet

Chamber Drain

Injector

Igniter

Instrumentation

Instrumentation

T-5034712-208(a)

T- 5034712-205

T-5034712,.207(b)

None

ST3950122F:KLOOI Plug(c)
651912-3 Washer

or
MS9015-08 Plug(d)
AN901-8C Gasket(d)

T-5034712 -308

'1'-5034'112 -302

None

None

None

Open

None

None

None

None

WOn gas c:enerators 308301-11 and -71
(b) On gas generato~ 308301-11
(c) Torql'" plugs to 600-650 InCh-pounds
(d) May::Je used as an alternate plug and gasket. Torque plugs to 150-200 Inch-pounds .....::-_----

Figure 2-5. Preparing Gas Generator for Testing (Sheet 2 of 2)

•

Panel Control Position Indication/Remarks

CO"dole main power off.
Electrical utility outlets
power off.

At rear of unit.
At rear of unit.

Pulled out
Pulled out

OFF
Down (off)
Mldpositlon

Fully counter
clockwise

o
Off
OFF

OFF
Full DECREASE
POWER OFF

115V
INT
Down (off)

CBl (30 AMP)
CB2 (10 AM!')

CHANNEL SELECT
ACINPUT
VOLTAGE VERNIER

VOLTAGE ADJUST

CURRENT LIMIT
AC INPUT INDICATOR
MILLIAMPERES IlANGE
SELECT

VOLTS RANGE SELECT
VOI_TAGE ADJUST
INTENSITY

115 V/230 V
100 KC STD INT/EXT
POWER

NOTE

The press-to-operate switch-lights lo(;ated on C( .T....onents Test
Console 03141 operate on and off by alternately pressing the
face cf the switch. Make sure switch-lights are pressed only as
necessary to obtain specified Indication.

PR1;;-POWER TURN ON
POWER DISTRIBUTION

PIlE&S/TEMP MONITOR
DC POWER SUPPLY

ELECTRICAL CONTROL

OSCILLOSCOPE

DIGITAL VOLTMETER

Figure 2-6. Preparing Components 'fest Console for Use (Sheet 1 of 3)

Change No. 16 - 9 July 1969 2-7



Section II R-3896-3
Volume II

Panel Control Position lndlcatlon/Remar:,s

PRE-POWER TURN ON (continued)

TEST CELL ELECT.
OUTLETS

Connector J701

Connector J702

Connector J703

Crmnector J704

Connector J705

Capped

Capped

Resistor plug
3088-9

Capped

Capped

Temperatur(' indi
cator loael.

CAUTION

Check that facility pneumatic and hydraulic supplies to consolc
are off.

POWER TURN ON

POWER DISTRIBUTION

DC l?OWER SUPPLY

I ELECTRICAL CONTROL

HYDRAULIC CONTROl.

CBl (30 AMP)

CB2 (10 AMP)

AC INPUT

CURRENT LIMIT

POWER

VOLTS-RANGE SELECT

TEST SELECT 1

TEST SELECT 2

TEST SELECT 3

TEST SELECT 4

TEST. SELECT 5

TEST SELECT 6

TEST SELECT 7

TEST SJi:LECT 8

VOLt'AGE ADJlJST

HYDRAULIC SYSTEM
BYPASS

HYDRAUI.IC SYSTEM
SUPPLY

Pushed in

Pushed in

Up

3

IJ (0-30)

INCREASE

Console main power
on.

Electrical utility
outlets power on.

None.

POWER light ON.(a)
AC INPUT light on.

None.

Light 1 off. (a)

Light 2 off. (a)

Light 3 off ,(a)

Light 4 off.(a)

Light 5 off,(a)

Light 6 off. (a)

Light 7 off.(a)

Light 8 off .(a)

VOLTS meter Indi
cates 24 ±O. 4 volts.
OPEN.(a)

CLOSE.(a)

VENT.(a)

VENT. (a)

2-8

TES'!' CELL SUPPLY "A"

____ .. __ TEST CELL SUPPLY "fl"

(a) If Indication Is not as specified, press .aPEP.;;;li;;:.ca=-b:..:l.:..e_s~.:.:.w.:..lt:.:c.:.:h...:.-I.:.:.lg~h:.:t:... _

Figure 2-8. Preparing Componcnts Test Conaole for Usc (Sheel 2 of 3)
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Panel

R-3896-3
Volume II

Control Position

Section II
Paragraph 2-13

Indication/Remarks

POWER TURN ON (continued)

PNEUMATIC PREPARATION

FLOW MONITOR SHUTOFF

LOW FLOW BYPASS

CLOSE. (a)

CLOSE.(a) I
a. Make sure console 15 in the following condition:

(1) Vent valves closed.

(2) Shutoff valves closed.

(3) utlllty valves closed.

(4) Regulators closed.

(5) Utllity and test cell outi!'ts capped.

b. Supply facility gaseous nitrogen ,md helium to console.

NOTE

Helium supply 15 requlrer' only for cryogenic tests.

e. On SYSTEM SUPPLY panel, open TO FUEL COMPATIBLE SYS shutoff valve.

d. On PNEU SOURCE CONTROL PANEL, open NITROGEN SOURCE SHUTOFF valve.

WARNING

SYSTEM PRESSURIZED lights (located on consol~ and In test
cell) come on to Indicale pressure downstream of console pres
surtzlng panels and inlo test cell. Safety precautions specified
in R-3896-3, Volume I must be followed when working with pres
surized systems.

(a) Illndlcation Is not as specified, press applicable switch-light.

Figure 2-6. Prepflrlng Components Test Console for Use (Sheet 3 of 3)

I

port (W) open. Make sure
all other ports are pres
sure capped or plugged.

c. Using HYDRAULIC CONTROL panel,
perform the following:

2-13. PNEUMATIC LEAK-TEST.

a. Prepare Components None.
Test Console 03141 for usc
and gas generator for testing
as outllned In paragraph
2-12.

b. Connect gas generator None.
to console. (See ligure
2-7). Leave seal Jronltor

Procedure

(1) Close HIGH PRESS
SHUTOFF and MED PRESS
SHUTOFF valves.

Result

None.

Change No. 20 - 19 May 1971 2-9
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Procedure Result Procedure Result

(2) Between Injector No leakage Is
and combustion chamber. allowable.

(1) Between ball valve No leakage is
and Injector. allowable.

None.

REG SUPPLY
PRESS gage must
Indicate 10 ±I psI.
Fuel Inlet port
(K) pressurized.

I. Using leak test compound (MIL-L-25567),
check for leakage at the follOWing Joints:

(I) Close VENT valve
and open SHUTOFF valve.

(2) Adjust PRES
SURE REGULATOR until
REG SUPPLY PRESS gage
Indicates 10 ±1 psI.

SUPPLY light on
and VENT light
off.

CLOSE light on
and OPEN light
off.

OPEN light on
and CLOSE light
off.

SUPPI Y PRES
SURE gage must
Indicate 2,000
±~O psI.

(3) Press HYDRAU
LIC SYSTEM BYPASS
switch-light.

(4) Press HYDHAU
LIC SYSTEM SUPPLY
switch-light.

d. Slowly apply facility
hydraulic supply pressure
until SUPPLY PRESSURE
gage Indicates 2,000 ±50
psI.

(2) Press TEST CELL
SUPPLY "A" switch-light.

e. On HIGH PRESS
FUEL COMPATIBLE
panel, open VENT; then
adjust PRESSURE REG
ULATOR until REG SUP
PLY PRESS gage Indicates
1,000 ±20 psi.

HIGH PRESS
FUEL COMPAT
IBLJ~ and HY
DRAuLIc CON
TROL panels
pressurized.

(3) Between ball valve No leakage is
fuel post and fuel Inlet allowable.
housing.

(4) Between fuei No leakage is
inlet hOUsing and injector. allowable.

LOW PRESSURE
panel depressur
ized

None.

REG SUPPLY
PRESS gage must
indicate 500 ±50
psi. Oxidizer in
let port (Il) and
Instrumentation
port (002) pres
surized.

Maximum allow
able leakage is
10 sclm.

j. Measure and record
ieakage from injector-to
combustion chamber seal
monitor port.

1. Using HIGH PRESSURE panel, Increase
pressure to oxidizer inlet pori (R) and instru
mentation port (G02) as follows:

(5) Igniter boss weids. No ieakage Is
allowable.

(1) Close VENT valve
and open SHUTOFF valve.

k. On LOW PRESSURE
panel, close SHUTOFF
valve, then adjust PRES
SURE REGULATOR until
REG SUPPLY PRESS gage
Indicates zero.

(2) Adjust PRESSURE
REGULATOR until REG
SUPPLY PRESS gage Indl
cales 500 ±50 psi.

None.(1) Close VENT
valve and open SHUTOFF
valve.

PRESSURE
MONITOR "A"
gage must Indi
cate 800 t 15 psi.
ACT CLOSING
port (M) pres
surized and ball
valve closed.

g. Using LOW PRESSURE panel, apply pres
sure to oxidizer Inlet port (R) and Instrumenta
tion port (G02) as follows:

1. On HYDHAULIC
CONTHOL panel, slowly
open HIGH PRESS SHUT
OFF valve until PRES
SURE MONITOR "A" gage
Indicates 800 i15 psI.

(2) Adjust PRESSURE
REGULATOR until REG
SUPPLY PRESS gage indi
cates 10 ±1 psi.

REG SUPPLY
PRESS gage
must Indicate
10 ±1 psI. Oxi
dizer Inlet port
(R) and Instru
mentation port
(G02) pressur
ized.

h. Using MED PRESS FUEL COMPATIBLE
panel, apply pressure to fuel Inlet port (K) as
follows:

2-10 Change No. 10 - 7 November 1967



Procedure Hesult

H-3896-3
Volume II

Procedure

Section II

Result

n. Using leak test compound (MIL-L-25567),
check for leakage at the following Joints:

NOTE

In the following pro~edure, fuzz
leakage is the formation of bubbles
that do not Increase in size for a
period of 5 minutes.

m. On MED PRESS
FUEL COMPATIBLE
panel, adjust PRESSURE
HEGULATOR until REG
SUPPLY PHESS gage indi
cates 500 ±50 psi.

(1) Between ball valve
and Injector.

(2) Bctween Inj ector
anoJ combustion chamber.

(3) Between ball vah e
fuel post and fuel Inlet
housing.

(4) Between fuel inlet
housing and inj ector.

(5) Igniter boss welds.

o. Measure and record
leakage from Injector-to
combustion chamber seal
monitor port.

REG SUPPLY
PRESS gage
must indicate
500 ±50 psi.
Fuel Inlet port
(K) pressurized.

No leakage Is
allowable.

Fuzz leakage Is
allowable.

No leakage Is
allowable.

No leakage is
allowable.

No leakage Is
allowable.

Maximum allow
able leakage Is
40 sclm.

q. On HIGH PRESSUltE
panel, close SHUTOFF
valve.

r. Slowly open hand
valve at Instrumentation
port (GG2) to reduce gas
generator pressure to
zero.

s. On HIGH PRES·
SUHE panel, adjust PRES
SURE REGULATOR until
REG SUPPLY PRESS gage
Indicates zero.

t. 011 HIGH PRESS
FUEL COMPATIBI,E
panel, adjust PRESSURE
REGULATOR until REG
SUPPLY PRESS gage indi
cates zero; then open SHUT
OFF and VENT valves.

u. On HYDRAULIC
CONTROL panel, open
HIGH PRESS SHUTOFF
valve; and, on HYD MED
PRESS MONITOR panel,
open vent valve lmtil
PRESSURE MONITOR "A"
gage Indicates zero. Close
HIGH PRESS SHUTOFF and
vent valve.

Pressure to oxi
dizer Inlet port
(R) and Instru
mentation port
(002) shut off.

Gas generator
depressurized.

HIGH PRESSURE
pa.nel depressur
ized.

HIGH PRESS
FUEL COMPAT
IBLE panel
depressurized.

PRESSURE
MONITOR "A"
gage must indi
cate zero. ACT
CLOSING por~

(M) depressur
ized.

p. Using MED PHESS FUEL COMPATIBLE
panel, reduce pressure to fuel Inlet port (K) as
follows:

v. Reduce facility hy
draulic supply pressure to
zero.

SUPPLY PRES
SURE gage must
Indicate zero.

w. Using HYDRAULIC CONTHOL panel per
form the following:

(1) Close SHUTOFF
valve and open VENT valve.

(2) Adjust PRESSURE
REGULATOR until REG
SUPPLY PRESS gage indi
cates zero.

(3) Close VENT valve.

Fuel Inlet port
(K) depressur
ized.

Mii:D PRESS
FUEL COMPAT
IfJLE panel
depressurized.

None.

(1) Press TEST CELL
SUPPI,Y "A" switch-light.

(2) Press HYDRAU
LIC SYSTEM SUPPI,Y
switch-light.

(3) Press HYDRAU·
LIC SYSTEM BYPASS
swltch-llght.

SUPPI,Y light off
and VENT light
on.

CLOSE light on
and OPEN llght
off.

CLOSE light off
and OPEN light
on.

Change No. 20 - 19 May Ill71 2-11



Section IT R-3898-3
Volume II

WARNING Procedure Result

The following procedure uses
cleaning compound, which Is volatile.
Use In a well-ventilated area since
the vapors displace the oxygen in the
air. resultlng In suffocation.

wA. Remove all leak-test compound from
Joints and flttlngs with a clean, dry cloth, or by
flushing Inaccessible areas with cleaning com
pound (MIL-C-81302).

x. Remove gas gen
erator from test setup.

y. If gas generator
testing Is termlnaled,
secure equipment as out
lined In paragraph 2-14.

z. Install protoctive
closures. Refer to
paragraph 2- 2.

None.

None.

None. I
TEST CELL

PNF.U HIGH
PRESS OUTLET

jG3141

rr====;r:======::::::;r====::~;==K

PN1W LOW
PRESs OOTLET -i

I

HYD FLOW
RETURN INLET

G02

i
HYDkAtJLlC
OUTLET 'A"

H'I'D MEO PRESS
MON' A' INLET

PNI:.U MED PRESS
(FUEL COMPATIBLE) •

LEGEND
GAS GENERATOR roRrs

b oXlDIZ£R PlJRGE:
K FUEL lNLET
L ACT OPENING
N WARMENr
M ACT CLOSING
R O:ICIDIZER INLET
S FUEL flURGE

T CHAMBER OUTLET
11 tHAMBER DRAIN
W INJZCrOR~TO-COM8USTION

CHAMBER SEAL MONITOR
X IGNlTt:R
GG2 INSTRUMENrAl10N
002 JNSTRUMEN rATION

PLUGGED

OXIDIZER CLEAN SYSTl.M
HYDRAULIC SYSTEM
rVEL C.OMPATIBLE SYSTEM

VALVE 1!)-Y02260e-2

Figure 2-7. Gas Generator Pneumatlc Leak-Test Setup
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2-14. SECURING TEST EQUIPMENT.

2-15. After gas generator testing is completed
and ts removed from test setup, secure equip
ment as follows:

a. Reduce facUity gaseous nitrogen supply
to zero.

b. On PNEU SOURCE CONTROL panel,
close NITROGEN SOURCE SHUTOFF valve.

c. On SYSTEM SUPPLY panel, close TO
FUEL COMPATIBLE SYS shutoff valve; then
open SYS VENT valve.

d. On MED PRESS FUEL COMPATIBLE
panel, open SHUTOFF and VENT valves and
adjust PRESSURE REGULATOR to vent trapped
pressure.

e. Close all shutoff valves, regulators, and
utility valves.

f. Make sure all pressure gages tndicate
zero; then close all vent valves.

g. Cap utility panel and test cell panel out
lets and connectors.

h. On HYDRAULIC CONTROL panel, press
swltch-llghts so that HYDRAULIC SYSTEM BY
PASS llght Indtcales OPEN and remaining llghts
tndlcate CLOSE or VENT.

I. On ELECTRICAL CONTROL panel, press
TEST SELECT swltch-llghts so that all lights
are off; then press POWER ON switch-light.

j. Turn DC POWER SUPPLY off.

k. On POWER DISTRIBUTION panel, pull
out circuit breakers.

Section II
Paragraphs 2-14 to 2-15

Change No. 10 - 7 November 1967 2-13/2-14
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Section III
Paragraphs 3·1 to 3- 2

SECTION III

GAS GENERATOR BALL VALVE

WARNING

PNEUMATIC FLOW TESTER G3104, COMPONENTS TEST CONSOLE G3141, COMPONENTS
ADAPTER SET G3143, AND CRYOGENIC SUPPLY UNIT G3146 MUST BE OP!~RATED BY
AUTHOIUZED PERSONNEL TltAINED IN THE USE OF THE EQUIPMENT. I

3-1. GAS GENERATOR BALL VALVE 306866.
308888. AND 309110.

3- 2. The following procedures contain the
disassembling. cleaning, Inspecting and re
pairing, assembling, and te~tlng Information
required to maintain the gas generator ball
valve. See figure 3-1 for test equipment and

special tools. Refer to R- 38 J6·1 for protective
closures. The threads of cle,sure RX20845- 21
must be lubricated (Method A) and the packing
used with the closure lubricated (Method J) using
lubricant grease RB0140-012 (Rocketdyne).
Specified lubrication methorlll are outlined in
R-3896-3, Volume I.

Part No.

T-5035249

T-5035248

T-5035233

T-5035229

T-5038746

T-5035230

T-5035218

T-5038700

T-5036725

T-5037811

T-5037832

T-5041515

T-5029737

T·5029360

Nomenclature

Spanner Wrench

Torque Wrench

Torque Wrench Adapter

Bearing Installel'

Assembly ,Jig

Holding Fixture

Holding Fixture

Spacer

Check Jig

Seal Installation Tool

Inspection Check Fixture

Ball Clocking Tool

Pressure Test Fixture

Pressure Test Fixture

Use

Torques retainer on ft:'31 housing.

Torques nut on oxidizer housing.

Torques nut on ball valve.

Installs bearing in housing.

Holds ball valve during repair.

Holds oxidizer housing during bearing installation.

Holds fuel ball assembly during bea.rlng Installation.

Holds oxidizer ball assembly In plaee during washer
Installation.

Aids in determining shim thickness j'or fuel bellows.

Holds lip seals in place during assembly.

Aids In determining shim thickness for switch arm.

Checks setting of fuel and oxidizer b.lls during
assembly.

Seals ball valv~ oxidizer Inlet during cr~ ogenic
testing.

Seals ports of ball valve during testing.

Figure 3-1. Test Equipment and Special Tools for Gas Generator Ball Valve (Sheet 1 of 2)
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Section ill
Paragraphs 3· 3 to 3-4

Part No. Nomenclature

T-0043P5-3 Piezometer

Model 630A Multlmeter
(TI'lplett Electrical
Instrument Co), or
cqulvalent

R-3896-3
Volume n

Use

Provides a means for measlli'lng pressure
durfng testing.

Makes electrical meac''lrements.

1432-T (General Decade Resistance Box
Radio Co), or
equlvalenl

Model 1620C Megohmmeter
(Freed Trans-
former Co), or
equivalent

G3104 Pneumatic Flow Tester

G3141 Components Test Console

G3143 Components Adapter Set

Used with Tr'plett 630A for resistance
tests.

Makes insulation l'cslstance tests.

Measures gas generator ball valve down
stream pneumatic leakage.

Provides gaseous nitrogen and hydraulic
fuel for testing gas generator ball valve.

Provides hardware for gas generator ball
valve leet setups.

G3146 Cryogenic Supply Unit Provides liquid nitrogen for cold-testing
gas generator ball valve•._---------------=-

F!gure 3-1. Test Equipment and Special Tools for Gas Generator Ball Valve (Sheet 2 of 2)

3-3. DISASSEMBLING.

3-4. Disasscmble the gas generator ball valve
to accomplish necessary repairs and/or re
placement. See !Igure 3-3 for parts and Index
nUD1l)ers.

a. Place the ball valve Into assembly jig
T-5036746 and secure.

b. Remove screw~ (1) and washers (2).
Carefully remove cover (lOB, 100) eo that
shims (61B) located between finger (62) and
foot of switch (6) can be eaelly removed without
dropping them fnto actuator cavity.

c. Remove pin (61A) from foot of switch (6);
then remove screwe (3), washers (4), lug (5),
switch (6), and packing (7) from cover (lOB,
100). On valve 308888, remove valve (8) and
packing (9).

3-2 Change No. 21 - 12 November 1971

d. Remove screw (12); then remove retainer
(14) with spanner wrench T-5035249.

e. Remove scr"w (15) and washer (16); then
remove hellows (18) amI ball (13), Remove
p9cklng (21) and shim (22) from bellows. Do
not remove seal (17) from bellows unless seal
tng surface has been damaged.

Pages 3-3 and 3-4, figure 3-2 deleted.



-,-art Number

RX20123

RX20603-11

RX20605

RX20607

HX20610-281

RX20633-7

HX20660-57

RX20660-63

RX20717-4l

RX20796

RX20845-2l

RX20845-3l

RX20868-21

RX20911

RK395-100?O-01l

RK395-10020-02l

RK395-50029

RK395-50029-003

Nomenclature

Plate

Closure

Closure

Closure

Closure

Cover

Plate

Plate

Closure

Pinte

Closure

Closure-

Plate

Plate

Closure

Closure

Cap

Cap

R-3896-3
Volume II

Section In
Paragraphs 3-3 to 3-4

Use

Housing, oXldtzer port

Fuel outlet

Oxidizer outlet

Oxidizer inlet

Fuel inlet

Fuel nnd OXidizer housings

Closing control port

Cover vent port

Housing, oxidizer nnd fuel ports

Actuator housing and cover

Vent and drain ports

Vent and drain ports

Housing, actuator end

Opening control port

Fuel ball

Oxidizer baH

Fuet and oxidizer ball shaft

Fuel and oxidizer ball shaft

I

Fi~He 3-2. Protective Covers nnd Closures for Gns Generator nail Valve

3-3. DISASSEMBLING.

3-4. Disassemble the gas generator ball valve
to accomplish necessary repairs and/or re
placement. See figure 3-3 for partu and index
numbers.

a. Place the ball valve Into assembly jig
T-5036746 and secure.

b. Remove screws (1) and washers (2).
I carefully remove COVer (lOB, 100) so Ihat

shims (61 B) located between finger (62) and
foot of switch (6) can be easily removed without
dropping them Into actuator eavlty.

c. Remove pin (6tA) from foot of switch (6);
then remove screws (3), wnshers (4), luZ (5),
switch (6), and packing (7) from cover (lOB, I
100). On valve 308888, remove valve (8) and
packing (9).

d. Remove screw (12); then remove retainer
(14) with spanner wrench T- 503 5249.

e. Remove screw (15) and washer (16); then
remove bellows (18) and ball (13). Hemove
packing (21) and shim (22) from bellows. Do
not remove seal (17) from bellows unless s' kl

Ing surface has been damaged.
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Figure 3-3. Gas Generator Ball Valve--Exploded View (Sheet 1 of 2)
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C 1 Screw 15 Screw 34A Insert 53 (Deleted 73 Washer
2 Washer 16 Washer 35 Nut 54 (Deleted) 74 Block
3 Screw 17 Seal 36 Seal 55 (Deleted) 75 Insert
4 Washer 18 Bellows 37 Bellows 56 (Deleted) 76 Packing
5 Lug 19 (Deleted) 38 Seal 57 Pin 77 Packing
6 Switch 20 (Deleted) 39 liousing 58 Ring 78 Retainer
7 Packin_ 21 Packing 40 Bearing 59 Lever 79 Nut
8 Valve(_ 22 Shim 41 Washer 60 Link 80 Spacer
8A Valve(b)(c) 22A Insert 41A Insert 61 Pin 81 Lip Seal
9 Packing(a) 22B Insert 41B 'nsert 61A Pin 82 Ring
9A Packing(b)(c) 23 Housing 41C Insert 61B Shim 83 Packing
10 Insert(a) 24 Packing 42 Housing 62 Finger 84 Housing
10A Insert(a) 25 Retainer 43 Seal 63 Bolt 85 Bearing
10B Cover(a) 26 Bearing 44 Ball 64 Washer 85A Insert
10C Insert(h)(c) 27 Race 45 Bearing 65 End Cap 85B Insert
10D COver(b)(c) 28 Ball 46 Race 86 Packing 85C Insert
11 Bolt 29 Bearing 47 Screw 67 Retainer 85D Insert

IIA Washer 30 Ball 48 Ball 68 Piston 86 Housing
llB Packing 31 Washer 49 (Deleted) 69 Packing 87 Plug_C_
12 Screw 32 Bolt 50 (Deleted) 70 Retainer 88 Seal_ c}
13 Ball 33 Washer 51 (Deleted) 71 Packing
14 Retainer 34 Packing 52 (Deleted) 72 Screw

(a) On valve 308888.
(b) On valve 309110.
(c) On valve 306866.

Figure 3-3. Gas Generator Ball Valve--Exploded View (Sheet 2 of 2)

f. Remove nut (35) with torque wrench
T-5035248, then remove bellows (37) and seal
(38). Do not remove seal (36) from bellows
unless sealingsurface has been damaged.

g. Remove screw (47), screws (72), washers
(73), and block (74).

h. Loosen bolts (11) and remove housing
(23). Remove packings (liB), packing (24),
retainers (25), and washers (31) from housing.

J. Carefully remove bali (30); then remove
bearing (28) and races (27) from ball. Do not
remove bearings (29) from ball unless bearings
or ball show signs of damage.

1. Remove the following parts from housing
(86) In the order listed:

(I) Insert(75)
(2) Pin (57)

(3) Ring (58)
(4) Lever (59)
(5) Link (80)
(8) Pin (61)

(7) Bolts (II)
(8) Washers (IIA)
(9) Botts (32)

(I0) Washers (33)

(11) Finger (62)

m. Using torque wrench adapter T-5035233, |
remove nut (79); then remove parts (80) through
(83) and (43) from housing (86).

n. Remove the following parts from housing
(86) in the order listed:

J. Loosen bolts (32), remove housing (42);
then remove packings (34), washers (41), and
seal (43). Do not remove bearing (40) from
housing unless bearing shows signs of damage.

k. Carefully remove ball (44); then remove
bearing (45) and races (46) Irom ball. Do not
remove bearing (85) from housing (86) unless
bearing shows signs of damage.

(I) Bolt (63)
(2) Washers (64)
(3) End Cap (65)
(4) Packing (66)
(5) Retainer (67)
(6) Piston(88)

(7) Packing (69)
(8) Retainer (70)

(9) Packing (71)
(10) Packing (76)
(II) Packing (77)
{12) Retainer (78)

o, On valves 309110 and 306886, remove
valve (SA) and packing (gA) from housing (86).

Change No. 20, - t9May 1971 3-7



Section Ill
Paragraphs 3-5 to 3-8

cA. On valve 306806, remove plug (87) and
seal (88) from housing (42).

p. Remove housing (80) from assembly jig
T-5036740.

3-5. CLEANING.

3-6. The following parts of the gas generator
ball valve must be cleaned as outlined in

R-3896-3, Volume I:

a. Clean parts (32 through 46, and 70 through
88) for liquid oxygen service.

b. Cleanparts (11 through 18,21 through
31, 47, 48. and 57 through 73) for fuel service.
Visually inspect cleaned parts as outlined in
R-3896-3, Volume I.

Part Name and
Index No. Inspecting

R-3896-3
Volume If

c. Clean switch (6) for electrical service as
outlined in R-3896-3, Volume I.

3-7. INSPECTING AND REPAIRING.

3-8. Inspecting the gas generator ball valve
determines if the individual parts have been
damaged by mishandling or wear. Inspect parts,|
that contact liquid oxygen when installed, for |
evidence of dye. Parts with dyed surfaces must |

have dye stripped from parts as outlined in |
R-3890-3, Volume I. See figure 3-4 and inspect |
parts for general condition, cleanness, damage
to threads, corrosion, distortion, nicks, burs,
and scratches. See figure 3-5 for dimensional
limits.

Repairing

)

Cover (10B, 10D)

Retainer (14)

Seal (17, 36)

Bellows (IS, 37)

Shim (22)

Housing (23, 42)

Ball (30, 44)

Nut (35, 79)

Switch (6)

Pin (57)

Lever (59)

Link (60)

End Cap (05)

Piston (68)

Damaged seal

Damaged inserts

Damaged thread

Damage to sealing surface
corner

Any damage to belloas portion
Deformed

Diameter (thickness)

Damage to anodic coating

Damaged threads

Damaged inserts

Damaged sealing surface

Nicks or scratches on sealing
surface

Damaged threads

Defective switch

Chipped or worn solid-film
dry lubricant

Diameter

Damaged spltnes

Hole diameters

Damaged ancdic coating

Scoring on shaft sealing
surface

Replace.

Replace inserts as outlined in R-3896-3,
Volume I.

Refer to R-3806-3, Volume I for thread
repair.

Replace.

Replace with new assembly.

Replace.

See figure 3-5.

Replace anodic coating or lridlte as
outlined in R-3896-3, Volume I.

Refer to R-3896-3, Volume I for thread
repair.

Replace in_erts as outlinedin R-3896-3,
Volume I.

Hand-repalr and finish to match undam-
aged adjacent finish.

Replace ball. Return damaged ball for
pozsible rework.

Refer to R-3890-3, Volume I for thread
repair.

Replace switch.

Replace pin.

See figure 3-5.

Replace.

See figure 3-5.

Replace anodie coating or tridfte as out-
lined in R..3896-3, Volume I.

Replace.

)

)
Figure 3-4. Inspecting and Repairing Gas Generator Ball Valve (Sheet 1 of 2)
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C Part Name and
Index Number Inspecting Repairing

C

Insert (75)

Spacer if,0)

Hole diameter

Shaft sealing surface diameter

Large diameter

Damaged splines

Damaged anodic coating

Ring (82)

Housing (86)

Damage to sealing surfaces

Damage to sealing surfaces

Damaged anodic coating

Damaged threads

Damaged insert

Cylinder wall for piston scoring

Small inside ciiameter bore lands

Large diameter of piston bore

Figure 3-4.

See figure 3-5.

See figure 3-5.

See figure 3-5.

Replace.

Replace anodic coating or iridite as out-
lined in R-3896-3, Volume I.

Hand-polish to remove scratchzs.

Hand-polish to remove scratches.

Replace anodic coating or iridite as out-
lined in R-3896-3, Volume I.

Refer to R-3896-3, Volume I for thread
repair,

Replace inserts as outlined in R-3896-3_
Volume I.

Replace valve assembly.

See figure 3-5.

See figure 3-5.

Inspecting and Repairing Gas Generator Bail Valve (Sheet 2 of 2)

Part Name and Minimum Maximum
Index Number Dimelision (Inches) (Inches)

Pin (57) Diametez 0.3741 0. 3745

Link (60) llole diameters 0. 3750 0.3'/55

Piston (68) Shaft diameter 0,872 0.873
Large diameter 1. 496 1. 497
ltole diameter 0. 3750 0. 3755
Orifice hole diameter 0.019 0,022

Bore, small diameter for piston (68) 0. 876 0. 877
Bore, large diameter for piston (68) 1. 500 1. 502

ttouslng (36)

C

Figure 3-5. Dimensional Limits for Gas Generator Ball Valve

3-9. ASSEMBLING,

3-10. The assembly procedure for the gas gen-
err, for ball valve must beperformed tu the order
listed, and all parts must meet cleantng require-
ments as outlined to paragraph 3- 5. The lubri-
cant used in thi_ proeedu_,e is F81281 grease
(Dew Corning Ccrp), unless otherwlee noted,
f>peclflea lubrication procedures (methods) are
outlined In R-3896-3, Volume I. See figure3-3
for parts and Index numbers, figure 3-8 for
seal and shim installation, and figure 3-7 for
,,all- setting check,

a. Place housing (88) into assembly Jig
T-5038748 and secure.

b. Lubricate (Method L) packing (69), then I
insert packing and retainers ('_0) into groove of
housing (86). Groove is located between actu-
ator opemng port cavity and actuator vent
cavity.

c. Lub,'ieate (Method L) packing ('/i), then I
insert packing into groove o( housing (88).
Groove is adjacent to actuator vent cavity.

Change iNo, 19 - l0 September 1970 3-9
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IIousrNG

SHIM

SEAL (17)

HOLDING

PACKING (31)
(14)

Figure 3-6, Gas Generator Ball Valve Seal and Shim Installation

3-10 Change No. 4 - 6 December 1966
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I d. Lubric.tte (Method L) packing (66), then
install packing and retainers (67) in groove of
piston (68).

e. Carefully slide piston (68) into actuator
end of housing (86); then install finger (62) on
end of piston and secure with pin (61).

I f. Lubricate (Mell,od J) packing (66) with
lubricant grease RB0140-012 (llocketdyne). 'n
stall packing and retainers (67) in groovr . end
cap (65), and then install end cap in hous.ug
(86). Secure end cap to housing with bolts (63)
and washers (64). Torque bolts to 60-'/0 in-lb.

g. Using bearing Installl'r T-5035229, cal'e
fully install bearing (85) into oxidizer side of
housing (80) with ,a"ge diametl'r end of bearing
facing out. Distance between face of bearing
amI housing shoulder fOl' race (40) must be
0.288 to 0.302 Inch.

CAUTION

E,:cessive pressure when installlnil
bearlilg tn housing can damage beal'
ing or housing.

h. Insel·t lip seals (b.) and ring (82) Into
housinp; (86). Usc sc,llns,allation tool
T-5037811 to hold lip seals in place. Do not
remove tool until af;cr step 11 is perfcrnH'd
(flb'Ure 3-0).

• i. Lubricate (Method J) packing (33) Md
spacer (80) with lubricant grease JW0140-012
(Hocketdyne); then Insel·t pac':ing and spacer
Jnto housing (figur<:> 3-6).

I j. Lubricate (Method A) threads of nut (79)
with lubricant grease RB0140-012 (Rocketdyne),
and install nut in housing (86) flngertight (figure
3-6).

k. Install link (60) on piston (68) with pin
(57), then secure pin with ring (58).

I. Install bolts (32) and washers (33) into
oxidizer side of housing (86) and Install boll.s
(11) and washers (llA) Into fuel side of housing.
Using white cloth tape for liquid oxygen service,
hold bolts In place against housing.

NOTE

Dolts are installed in housing and
temporarily held in place at this
time, since they are extremely dif
ficult to Install after lever (59) has
been installed.

m. Install lever (59) on hnk (60) with pin
(57); then secure pin with ring (58).

n. Place inserts (75) in level' (59) witl,
scribed lines on inserts and lever alined.

o. Using holding fixture T-5035230, install
bearing (40) into housing (42) with l:u'gc diam
eter end of bearing fachlll oul. Small diameter
end of bearing faces In and bottoms against
shoulder in housing.

CAUTION

Excessive pressure when installing
bearing in housing can damage bear ..
: Ig or housing.

p. Install one race (46) and bearing (45) on
oxIdizer side of housing (U6). Inst~ 11 other race
(46) on ball (44). Remove seal installation tool.

q. Cal'efully slide shalt of ball (44) into oxl
dl~.l'r side of housing (86) and aline scribed line
on shaft with scl'ibed line on level' (59).

CAUTION

Cal'e must be exercl'led when install
ing ball Into housing since damage to
lip seals can l'esult.

r. llold bali (44) tn place with spacer
T-5036700. Insert spacer through rectanb'Ulal'
opening in housing (86) and Install on shaft of
ball.

s. Insert washers (41) Into housing (42).

I. Lubricate (Method J) packlngs (31) with I
lubricant grease RB0140-012 (Rocketdyne) and
Insert in the 5 recesses on housing (42).

u. Insert seal (43) In groove of housing (42).

v. Positlol' housing (86) so that housIng (42)
can be Installed from buttom up.

Change No, 19 - 10 September 1970 3-11
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w. Remove tape from boU, (J2); then care
fully install housing (12) on housing (86) and
secu~e with bolts (32). Torque bolts to 244
298 in-lb.

x. Remove spacer T-5036700 from housing
(86).

NOTE

Insert (75) must not slip out of lever
(59) after removing spacer. fndex
Ing of lever, Insert, and shaft Is not
maintained if insert slips out of
place.

I y. Lubricate (Method L) packings (76, 77),
then Insert parklnl; ('16) in Inner l:roove at
houslnl; (86).

z. Insert packinl; (77) and retainers (78) In
outer groove of housing (86).

aa. Using holding flxture T-5035218, 11I"ess
bearings (29) on each end of ball (30). Lal'[:e
diameter end of beallngs muslface in and hot
tom against shoulder of ball.

CAUTION

Excessive pressure when illstalling
bearings on ball can damage hear
ings or ball.

l ab. Lubricate (Method J) packing (24) with
lubricant grease RD0140-012 (Rocketdyne),
then insert packing and retainers (25) In groove
of housing (23).

ac. Insert washers (31) in housing (23).

I ad. Lubricate (Method J) packlngs (liD) with
lubricant grease RD0140-012 (Rocketdyne),
and insert In the 5 recesses on housing (23).

ae. Install one race (27) and bearing (26) on
fuel side of housing (86) and Install other race
on ball (30).

af. Carefully slide shaft of ball (30) Into
fuel side of houslr,g (86) and aline scribed line
on shalt with scribed line on lever (59).

ag, Position housing (86) so that housing
(23) can be installed from bottom up.

3-12 Change No, 19 - 10 September 1970

ah. Remove tape from bolts (11); then care
fully Install housing (23) on housing (86) and
secure wlth baits (II). Torque bolts lo 244 - 298
in-lb.

al. Loosen nut (79) approximately 2 turns.
Using torc;ue wrench T-5035233. torque nut 10
350-370 in-lb. Wait approxImately 2 minutes:
then makll sure thai torque remains at 350-370
in-lb.

NOTE

Insert (75) must be properly Indexed
with lever (59) and shaft of ball (44)
prior to illstalllng block (74).

aJ. Install block (74) in housin", (86) and
secure with screws (72) and washers (73).
Torque screws to 15-19 in-lb, Safetywire
screws.

ak. Install ball (48) and screW (47) into hous
ing (86). Torque !lCI'ew to 27-33 in-lb. Safety
wire screw.

NOTE

Steps al and am apply to valves
306866 and 300110 and prOVide a
ball-selling ·:heck lIslJ1ll ball
clocking tool T-5041515.

al. Make sure valve is in open position and
ACT CLOSING port (M) Is open; then apply
500 ; 25 pslg !,aseous nitrogen to ACT OPENING
port (L),

am. Using ball clocking tool T-5041515,
cMck position of balls (30, 44) as follows (lIg
ure 3-7):

(I) Tool must scat completely against hous·
Ing flange when ball is properly positioned,

(2) U ball adjustment is necessary, reduce
gaseous nitrogen to zero and disassemble valve
to rotate ball.

(3) Rotate ball In Insert (75) 5 teeth in cor
recting direction; then rotate Insert (75) in lever
(59) 15 teeth In counter-correcting direction.
(This prOVides for approximately 2 degrees of
correction, )

(4) Reassemble valve and repeat check
untll tool seats completely aga inst housing
flange.
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Flb'1U'e 3-7. Gas Generator l3all Valve l3all Setting Check

an. Make sure stackup of bearing (45),
races (46),and ball (44) has not sllpped.

ao. Install seal (38) Into o"lditer outlet port
of housing (42); then install bellows (37) and
seal (36) as an assembly into oxidizel' outlet
port.

l ap, Lubricate (Method A) threads of nut (35)
and lubricate (Method Z) bearl,lg surfacp. with
lubricant Krease RD0140-012 (Rocketdyne); then
Install nut In the oxidizer outlet port of housing
(42). Torque nut with torque wrench adapter
1'-5035248 to 675-700 In-lb, Walt approxi
mately 2 minutes and make sure that torque
l'emains at 675·700 In-lb.

aq, Make 3ure 3tackup of bearing (26),
races (27), and ball (30) has not 911pped.

NOTE

Steps Ill' through ay determine the
corr~ct thickness of shim (22) to
be Installed for proper denectlon
of bellows (figure 3-6).

ar. Place shim (22) on bellowa(18); then
Install assembl~dparts Into fuel outlet port
of housing (23).

I as. Lubricate (Method A) threads of l'etalner
(14) and lubrlcale (Method Z) bearing surface;
then Install retainer Into fuel outlet pnrt of
housing (23) by hand untu retainer "'akes
contact with surface of bellows (18). Do not
tighten retainer beyond point of making Inillal
contact with bellows.

at. Install check Jig 1'-5036725 on housing
(23). Measure and record dimension A.

au. Remove check Jig and torque retainer
(H) with spanner wrench T-5035249 to 525-550
In·lb.

avo Install check jig 1'-5036725 on houslnll
(23). Measur\) and recOl'd dimension B.

aw. Hemove check Jig, retainer (14), and
assembl~d bellows (18), seal (17), and shim
(22) Irom hOlls!l1ft (23).

ax. Remove shim (22) Irom bellows (18).
Measure thickness of shim ami record as ellmen
sion C.

ay. Using the follOWing formula and dimen
sions obtained in steps at, av, and ax, det!!r
mine correct lhickn~ss of shim (22) to be
[nslalled:

C- [D - (D-A)l =1'

A • Dimension Irom check Jig to center
surface 01 bellows (18).

B =Dimension from check jig to center
surface 01 bellows (18) after retainer
(14) Is torqued.

C = Thickness of shim.

D =Required bellows deflection:

o 019 (+0.003)
• -0.002

T = Thtckness of shim (22) to be Installed.

NOTE

Each lamination of shim (22) Is ap
pro~lmatelyO.OO? Inch thick.
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az. Remove necessary laminations from
shim (221 to obtain dinlt'nsion 1', as determined
in step ay.

I ba. Lubricate (M"thod J) packing (21) with
lubricant grease RB0140-012 (Rocketdyne); then
install packing in groove of bellows (18).

bb. Using correct thickness of shim, place
shim on hellows (18); then install assembled
parts into fuel outlet port of housing (23),

bc. Install sC)'('\V (15) and washer (16) in
hoUSinll (23). Torque screw to 7-9 In-lb.

be!. Hepeal steps as thl'ough av; tllC'n subtl'act
dimension A from dimension Ilto make' sure
that the be'llows deflection is 0.017 to 0.022 inch.

be. Remove check jig and make SUI'e that re'
tainer (14) is torqu('(!to 525-550 in-lb.

bl. Install ball (13) and screw (12) In hous-
ing (23). Tel'qu<' screw to 27-35 In-lb.

I bg. Lub,:ie.lte (Method J) packing (7) with
lubricant r.~easc 1I1l0140-012 (Rocketdyne); then
insert packing In groove of cover (1011, 10D).
Install switch (6) In cover and secure with
screws (3), washers (4) Md lug (5). Torque
screws to 6-8 in-lb.

bh. On valve 308888,lnslall packing (9) on
valve (8); then install valve In covel' (lOB).
Torque valve to 40-65 in-lb.

NOTg

Steps bi thl'ough bk determine the
correct thickness of shims (tllB)
to be Installed between finger (62)
and foot of switch (6).

bi. Measure distance between base of cover
(lOB, 10D) and flat surface of foot on switch (6)
with check fixture 1'- 5037832. Record as di
mension A.

bJ. Measure distance between flat surface
of housing (86) and top of surface of finger (62)
with check fixture 1'-5037832. Record as dl
mensioo u.

bk. Using the following formula and ellmen
sions obtained In steps bl and bJ, determine cor
rect thickness of shim (6ID) to be installed:

(A-D) - C = l'

A = Dimension from base of cover (IOD,
10D) to flat surface on foot on switch
(6).

3-14 Change No. 19 - 10 September 1970

D = Dimension from flat surface of hous
ing (86) to top sudace of finger (62).

C = Required clearance between foot of
switch (6) and linger (62): 0.020 JO.005
inch.

T = Thickness of shim to be installed.

bl. Hemove necessary laminations from
shims (6IB) to obtain dimension 1', as deter
mined in step Ilk.

Ilm. Press pin (6IA) into fool of switch (6);
then temporarily Install cover (IOn, IOn) on
housing (86) to determine that pin (6IA) is sUp
ftl into fin~er (62). He move cover (IOn, 100).

Iln. Place correct number of shims (61n),
determined in step Ilk, on pin (6IA). Ilolding
washers in place, install cover (lOB, 100) on
housing (86). Secure covel' to housing with
screws (1) and washers (2). Torque screws to
6-8 In-lb.

Ilo. On valves 309110 and 306866, lulll'\cate
(Method J) packing (9A) and (Method A) threads I
of valve (8A) with lubricant grease R1J0140-012
(Hocketdyne). Install packlrg ,lfl valve then
install valve' in housln~ (86). Torque valve to
40-65 In-lb.

IIp. On valve 306866, lubricate (Method AJ I
thrmds of plu[: (87) with lubricant grease
HIJ0140-012 (f{()(,ketdyne). lnstallplu~ (87) and
spal (88) in housing (42). Torque plug to
240,10 In-lb.

bq. Safetywlre screws (I, 3, 15), bolts (11, I
12, 32, 63). valve (8A), and plug (87).

3-11. TESTING.

3-1?. This procedure outlines requirements
for complete testing of the gas generator ball
valve, usln~~ Components Test Console G3141,
Components Adapter Set G3143, and Cryogenic
Supply Unit G3146. Pneumatic Flow Tester
G3104 and leak-tllst compound (MIL-L-25567)
arc used for pneumatic leak-testing. Any devi
ations, inclUding the use of other test equip
ment, must be equivalent to the test require
ments, salety standards, and equipment specUled
in this procedure. Prior to starting the test,
Install test plates on gas generator ball valve
as outlined in figure 3-8. Index letters are
assigned to tne valve ports for ease of identi
fication in illustrations. Set up Components Test
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(: Console electricaL patch-panels (figure 3-9)
and prepare console for use (figure 3-10). See
figure 3-11 for gas generator ball valve test
port Identification and figure 3-12 for a cutaway
view. Refer to paragraphs 3_13 through 3-34
for gas generator ball valve test procedures
and see figures 3-13 through 3-17 for test
setups.

CAUTION

During test procedures, the oxidi;er

portion of the valve and the test equip-
merit used at that part of the valve
must be maintained in a liquid-oxygen-
clean condition,

(i

Index
Letter Valve Port Test Plate Port Connection

GO5 h_strumentallon AN814-4C (plug) (e)A AN815-4C(a)(c)

B Oxidizer Purge T-5029360-312(c) None

C Oxidizer Outlet T- 8029360-313(c) AN815-4C (c)

D Oxidizer Vent None AN8 t 5-4C (e)

E Actuator Housing Vent None AN815-4C

F Actuator }lousing Purge None AN815-4C
Valve 308888

G Fuel Vent None ANSl 5-4C

H Fuel Outlet T-5029380-125_ AN815-4C
-309

J Fuel Drain None AN815-4C

K Fuel Inlet T-5029360-154 AN815-4C

L ACT OPENING T-5029360-402 AN815-6C

M ACT CLOSING T-5029360-308 AN815-4C

N Warment T-5029360-402 AN815-eC

P Actuator Vent None AN8IS-4C

R Oxidizer Inlet T-5029360-153(b)(c) AN815-4C(c)

(a) When performing cryogenic test, remove plug and Install this connector.
(b) When per/ormtng cryogenic test, replace this test plate with test plate T-5029737-202.
(c) Matntatn item in liquid-oxygen-clean condition.

C
Figure 3-8. Preparing C,_s Generator Ball Valve for Testing
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'rEsT SELECT 5

0-40 4- 9D _E a¢

I__ _--_4- -

. _E.(

sulclJ) aROUND BUS _@-=

J?05 P?05 pi JI

19-90_1_13-Z M_IFOt.O N A[,'€E P&TCRIRG

SELECT 4 $£LECT I IJ

B I RETURN

P2 J2

p I, 1$1 • [ • 4g ; OXIDIZER

SCOPE SEE SltEET _t _% - #-_=_ _=_ |' I RF:TURN

+_,,0T ,0N., ..,I+_ ,, '"<( 1,_" _, "1 , .OUTPUT
I • +'_" 3I, 3M I I I

FU£L

'^"RETURN-_z_-<_>; 'M - ,_+, -- ! ,M+.., "'_" :JJ El ._TURR
db,.,. rl

2K • ,,+ el, 5L _ _._SP _k P,I[ ,-_¢.--_B'_*OUTPUT+,N_OT-.<ee.,_. ,)' _ <. ,, _,,

','_RTIC..,,.,_4__+.@. "'. ,,M '' _', o×,.Z,:R
,s, ,M_'e"P'/_+,,,<< >>°":_",,, RETU,,N

RETUIIN _

TR_SDUCERS

19-9S_1_518 PRES,_URE TIIANSDUCFIR I)ATCIIIN{5

LP+O_:NO
TEff'r 8ELECT '7

,%____A_'_ _ OUTPUT _ P_TCH-C_,D(TypICAL)

'/C • ^ % I?t"

/ _ '>_'__,o.. A . , ',_IA!"°+ >..._ PATO"+OIRT
,+R<, J_ I ...._.__''o-._-<_>+._F- RET"R"

- • ITR + D_ODE PATCII-- I .'.',,Jr r">_ +-'+">ooho<.,,NO
r--.....1_... _+,,.,,.+,+cT,, I ,,,.o_,,,.,,oNC ATR OD_': SIDE)

I , ->=,'tr', --"'°"T°"-P_ • - I • I_K OUTPUT
(" V PNEUMATIC

l O...,,_mv., A I ._ PLOW coRo

,__,,(_"--+)'_'<' l ;>=., ,,,..
• _ METER

FI_WME'rER FREQUENCY MONITOR PATCHING 902_I01-5-14

Figure 3-9. Components Test Console Patch-Panel Requirements (Sheet1 of 3)

I

DIP_ITAI_
VOLTMF+T Elq

7#

)

+-j
3-16 Change 1_o. 4- 6December 196_
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_

C

28

POW
SUP|

T£ST
SEleCT

\ "" "" )'" l"
I

2e

RIO R9

OLGITAL

VOLTMETER

COMMON

MANUAl. C I
(]ATE

PERIOD

KI-C R5

CR4 CR8

Figure 3-9. Components 'rest Console Patch-Panel Requirements (Sheet 2 of 3)
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I'atch- f'rom To I'atch - From To
Curd(a) J6- J6- Curd(a) J6- J6-

K4,09 IA 2G K4.09 5C 9D
6/1 6C

K4.09 IB 2C K3. 5E 12M
3/1 30S8-17(h) 5F( ,) 10F

K3. IC 12A K3. 5L 51'
K3. IE IIC K3. 5M 5R
30SS-17(h) IF 16F(.) K3. GE 121'
K3. IG 4K 30S8-17(b) 6F( ,) 10E
K3. IJ 15A 3088-14 6L 6M
K4.09 II' IK K3. (c) 7C 17N

41' K3. 7E SE
K5.09 III 41l K3. (d) 7F 191.

161l K3. (c) 7G 171'
20C K3. 7J SJ

30SS-17(b) 2D 12.1(.) K3. (d) 'IK 19K
K5.09 2E 3A K3. (e) SC 17K

3B K3. (e) SG 17L
4B K3. SL 20K

K3. 2F 4A K3. 8M 20L
30SS-17(b) 211 12K(.) K3. 9E 12B
K3. 2.1 7B K4.09 IOD 12C
K5.09 2K 7A 17/1

SA K5.09 101' 12]1;
80 121l

K3. 2L 21' 13H
K3. 2M 211 K3. lOll 15E
K4.09 3C 19N K4.09 IIA 151'

191'
30S8_17(b)

19M
K4.09 3D 3G 16A(.) 161' I

151l K4.09 16E 17A
K3. 3E 6G 170
K3. 3F 150 K5.09 1611 IBM
30SS-14 3L 3M 18L
K3. 4C 12L 19A
K3. 41' 17C K3. IOJ 17G
K3. 4G 20A K3. 17D 18N
K3. 4L 20N K4.09 17M 17H
K3. 4M 201' 19D

K3. 20D 20H

(a) Use any cable length required On all patch-cords numbered K3.
(b) Diode patch-cord must be connected with red lead on same side as (.).
(c), (d), and (e) Each pair ol patch-cords with like codlllg must be tWisted together.

Figure 3-9. Componellts Test Console Patch-Panel Requirements (Sheet 3 ol 3)
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Panel Control Position Indication/Remarks

NOTE

Console main power off.

Electrical ulliity outlets
power off.

Pulled out

Pulled out

CDt (30 AMP)

CB2 (10 AMP)

The press-to-operate sWitch-lights located on Components Test
Console G3141 operate on and off by alternately pressing the face
of the switch. Make sure switch-lights are pressed only as nec
essary to obtain specified Indication.

PRE-POWER TURN ON

POWER
DISTRIBUTION

PRESS/TEMP
MONITOR

DC POWER
SUPPLY

ELI:CTRICAL
CONTROL

OSCILLOSCOPE

DIGITAL
VOl.TMETER

TEST CELL ELECT
OUTLETS

CHANNEL SELECT OFF

ACINPUT Down (of/)

VOLTAGE VERNIER Mldposltlon

VOLTAGE ADJUST Fully counter-
clockwise

CURRENT LIMIT 0

AC INPUT INDICATOR OFF

MILLIAMPERES RANGE OFF
SELECT

VOLTS RANGE SELECT OFF

VOLTAGE ADJUST Full DECREASE

INTENSITY POWER OFF

115 V!230 V 115V

100 KC STD INT!EXT INT

rOWEH Down (off)

Conr,ector J701 Cable 1231001

Connector J702 Capped

Connector J 703 Resistor Plug
3088-9

Connector J704 Cable 1231008

Connector J705 Cable 1231009
or 1231012

At rear 01 ullit.

At rear 01 unit.

Connection to ball valve.

Temperature Indicator
load.

For pres~ure transducers.

For valve manl/old con
trol.

CAUTION

Check thatlacUity pneumatic and hydraulic supplies to console are
olf.

POWER TURN ON

POWER
DISTRIBUTION

CBI (30 AMP) Push In Console main power on.

Figure 3-10. Preparing Components Test Console lor Use (Sheet 1 01 3)

Change No. 15 - 23 April 1969 3-19
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Panel Control

DC POWER SUPPLY AC INPUT

CURRENT LIMIT

Position

Up

2

D (0-30)

A (0-500) x 2

INCPEASE

Arrows up

ELECTRICAL

| CONTROL

POWER

VOLTS-RANGE SELECT

MILLIAMPERES-RANGE
SE LEC T

TEST SELECT l

TEST SELECT 2

TEST SELECT 3

TEST SELECT 4

TEST SELECT 5

TEST SELECT 6

'rEST SELECT 7

TEST SELECT 8

VOLTAGE ADJUST

_ HYDRAULIC

CONfROL
HYDRAULIC SYSTEM
BYFAS,q

HYDRAULIC SYSTEM
SUPPLY

TEb']' CEI,L SUPPLY "A"

TEST CELL SUPPLY "B"

FLOW MONITOR

SHUTOFF

LOW FLOW BYPASS

OSCILLOSCOPE FOCUS

VERTICAL POSITION Arrows up

| (a) H indication is not as specified, press applicable switch-light.

3-20

Figure 3-10. Preparing Components Test Console for Use

Change No. 20 - 19 May 1971

Indication/Remarks

None.

Approximately two-thirds
way between 0 and 3.

POWER light ON. AC
INPUT light on.(al

None.

None,

Light 1 OFF. Timing
and position monitor con-
trot.(a)

Light 2OFF. Contact
resistance load control.(a)

Light 3 OFF. Digital
voltmeter return controt.(a)

Light 4 OFF. Pressure
transducer power con-
trol.(a)

Light 5 OFF. Solenoid
valve control 19-9021933.(a)

Light 6 OFF. Solenoid
valve control 19-9021933.(_-)

Light 7 OFF. Hydraqlt,c
flow monitor control._a;

Light 8 OFF. Pneum_,t,lc
flow monRor control.In;

Vt"LTS meter 24 :tO.4

volts.

OPEN. (a)

CLOSE.(a)

VENT.(a)

VENT.(a)

CLOSE.(a)

CLOSE. (a)

Adjust later for best
focus.

Adjust later for be._t

position.

(Sheet 2 of 3)

)
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(

C

.

a_

Panel Control

DIGITAL

VOLTMETER

HORIZ. POSITION

INTENSrrY

Position
i

Arrows up

Arrow horizon-

tal (to left)

Power light On

POWER ON

RESET Press

STORE/DISPLAY STORE
DURING COUNT

Indication/Remarks

Adjust later for best posi-
tion.

Adjust later for best in-

tensity. Allow 3O-minute
warllltl_, period before use.

To right of cathode ray
tube.

If digital voltmeter indi-
cates OVERLOAD, wait
at least one minute before

resetting.

Digital voltmeter indicates
00, 0090 to 00. 0001 volt.

At rear of unit. |
I

NOTE

Allow digital voltmeter ' _ warm up [or at least 30 minutes prior to
use.

RANGE I00 V

FUNCTION EXT SEL

ATTENUATION CHECK

SAMPLE PERIOD EXT SEL

SAMPLING lUTE STOP

Fully counterclockwise.

Fully counterclockwise.

PNEUMAT,C AND IIYI)RAULIC PREPARATION

a. Make sure console is in tilefollowing
condition',

(1) Vent valves open (LOW and HIGH
Pit ESSURE Imnel VENTS closed during cryo-
genic tests),

(9.) Shutoff valves closed,

(3) Utility valves closed.

(4) Regulators closed.

(5) Utility and test cell outlets capped,

b. Supply facility gaseous nitrogen and
| helium to console.

NOTE

Helium supply is required only for
cryogenic tests.

c. 0,1 SYSTEM SUPPLY panel, close VENT

valve; then el)on gascous nih'ogen SIIUTOFF
valve and helium SIIUTOFF valve.

d. On PNEU SOURCE CONTROL panel, open

gaseous nitrogen $1IUTOFF valve.

WARNING

SYSTEM PRESSURIZED lights (lo-
cated on console ,'rodin test cell)

come on to indicate pressure down-

stream of console regulators and

into test cell. Safety precautions
specified In R-3898-3, Volume I
must be followed to ensure safety
of personnel working with pros-
surized systems.

Figure 3-I0. Preparing Components Test Console for Use (Sheet 3 of 3)

Change No. 11 - 29 February 1968 3-21
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VA|NF
( I,CtSE D

VALVE
opE',

ENT^I*_ON(^)

Tu£L

OUTLET (11)

309110-E- IA

Fit,,'ure 3-II. Gas G-etlerator Ball Valve External Ports and Electrical Schematic
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OXIDI2ER

ACTIIA_R
HOU_O
Vzzer (E)

CH_K VALVE

SEAL

IN$TALLAT/ON_

O|TAIL A

FUEL BALL WARMENT

FUEL BALL

OXIDIZER BALL

HOUSI:;G

OXIDIZER

OXIDIZER

[]ON VALVE 308888

_ON VALVE§ $0gll0 AND 30886e

/

Figure 3-12, Gas Generator Ball Valve--Cutaway View

FI-3-2-18
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Procedure

3-13. SWITCH RESISTANCE TEST.

H-3896-3
Volume 11

WARNING

Result

All hydraulic' pressure must be off and white room clear of fuel vapor
before performing electrical tests, to prevent ir.jury to personnel and
damage to equipment.

a. Prepare Components Test Console G3141
for use (figure 3-10), and connect ball valve to
console (figure 3-13).

b. Using MED PRESS FUEL COMPATmLE
panel, apply pressure to manifold valve as
follows:

(1) Close VENT valve and SHUTOFF
valve, and close VENT valve on PRESS/6 P
MONITOR FUEL COMPATmLE panel.

(2) Adjust PRESSUHE REGULATOR until
REG SUPPLY PRESS gage indicates 500 .40 psI.

(3) Open SHUTOFF valve. PRESSURE
REGULATOR may reqUire adjustment to
obtain result.

c. Using ELECTRICAL CONTROL panel.
perform the following:

(1) Turn VOLTSmete~RANGE SELECT
switch to D (0- 30).

(2) Press TEST SELECT I and 6 switch
lights.

(3) Turn MILLIAMPERES nleter RANGE
SELECT switch to C (0-250).

None.

None.

MED PRESS FUEL COMPATIBLE panel pres
surized.

TEST CELL MONITOR PRESSURE gage must
indicate 500 ,40 psi.

VOLTS meter musl incticate 24 ,0.4 volts.

MILLIAMPERES meter must not exceed 50
milliamperes. Ball valve closes: lights I, 6,
and IA on.

None.

CAUTION

Exceeding 28 vohs when turning VOI,TAl;E AD.JUST to INCHEASE can
damage manifold vah'c during opcratioll.

d. On ELECTRICAL CONTROL panel. press
TEST SELECT 5 anll 6 switch-lights.

e. On MED 1'HESS FUEL COMPATmLE
panel, close SHUTOFF valve and open VENT
valve.

3- 24 Change No. II - 29 February 1968

Ball valve opens. Lights 5 and I B on and
lights 6 and IA orr.

Manifold vall'e depressurized. TEST CELL
MONITOR I'HESSUHE gage must indicate zero.
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LD=======~

G3141
VALV~

MAHI'OLD
SOU:NolDS

p,

0·1000 PstO PNICu
(FUEL COMPATIBLE)

~~MEDPRESSL::ATIBLEI
Fl

o

CABLI::
8852'750-1
OR
9B52750-'

t!:!
o

LEGEND

TEST CEll..

TEaT CELL VENT
(FUEL COMPATIBLE)

,
t·

NIlL.~=~RLA"~

VALVE PO'\TB

A 005 [N:!1J'R\lMfJN'I'ATION
B oXIDIZER PURGE
C OXlOl.lER OUT LET
o QXlDllER VENT
E ACTUATOR JlOUSING VENT

F ACTUATOR HOUSING PUROE
ON VALVE 308888

G FUEL VENT
H rUf.:L OUTLET
J FUEL DRAIN

K FuEL INLET
L ACT OPI'.:NIN'G
M ACT CLOSLNG
N WARMt.NT
P ACTUATOR VENT
R OXlDlll!:R lKLET

~ PLUGOED

C:::;;ll FUIo:L COMPATIBLE SY57EM

[!J MANIFOlD VAINI'. 19~9021G33
'1-3-2-19

Figure 3-13. Gas Generator Ball Valve Electrical Test Setup

Procedure Result

f. Using multlmeter and decade resistance
box, measure resistance between pins B and C
as follows:

(1) Adjust decade resistance box for 0.. 5
ohm, and zero mu1t1meter.

None.

(2) Connect mu1t1meter leads to decade
resistance box terminals.

None.

(3) Measure decade box resistance and
note the exact multimeter Indlcatlon for 0.5
ohm.

None.

(4) Measure reslstanr.e betw£lEn plntj
Band C.

Resistance must not exceed 0.5 ohm.

g. Using multlmeter and decade resistance
box, measure reslst.ance between pIn D and
housing as follows:

(1) Adjust decade reelstance b)x for 0.5
,-hm, and zero multimeter•

None.

(2) Connect mu1tlmeter leads t,) decade
resistance box terminals.

None.

Change No. 21 - ).2 November 1971 3-25
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Result

(3) Measure decade box resistance and
note exact multlmeter Indication for 0.:; ohm.

(4) Measure resistance between pin D
and housing.

h. Using megohmmeter , apply 500 ±50 vdc
between pins Band D of eleclrical connector
and measure insulation resistance.

I. Using megohmmeter, apply 500 ±50 vdc
between pins A and B of electrical conneclor
and measure insulation resistance.

j. On MED PRESS FUEL COMPATIBLE
panel, close VENT valve and open SHUTOFF
valve.

k. Press TEST SELECT 5 and 6 switch
lights.

I. On MED PRESS FUEL COMPATIBLE
panel, close SHUTOFF valve and open VENT
valve.

m. Using multlm"",.' and decade resistance
box, measure reslstanee between pins A and B
as follows:

(1) Adjust decade resistance box for 0.5
ohm, and zero multlmeter.

(2) Connect multimeter leads to decade
resls~ance box terminals.

(3) Measure decade box resistance and note
the exact multlmetor indication for 0.5 ohm.

(4) Measure resistance between pins A
and B.

n. Using megohm meter, apply 500 ±50 vdc
between pins Band D of electrical connector
and measure insulation resistance.

o. Using megohm meter, apply 500 J-50 vdc
between pins Band C of electrical connector
and measure insulation resistance.

p. On ELECTRICAL CONTROL panel.
press TEST SELECT 1 and 6 switch-lights.

3-26 Change No. 21 - 12 November 1971

None.

Resistance must not exceed O. 5 oh" •.

Resistance must be 100 megohms minimum.

Resistance must be 100 megohmd minimum.

Manifold valve pressurized. fEST CELL
MONITOR PRESSURE gage riust indicate
500 dO psi.

Ball valve closes. Lights 1B and 5 off. Lights
6 and lA on.

Manifold valve depressl.,rized. TEST CELL
MONITOR PRESSURE lIage must indicate zero.

NOlle.

None.

None.

Resistance must not exceed O. 5 ohm.

Rpsistance must be 100 mel(r~,lJIs minimum.

Resistance must be 100 megohms minimum.

Lights 1, 6, and lA off. MILLIAMPERES
meter must indicate zero.
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Procedure

q. Using MED PRESS FUEL COMPATIBLE
panel, reduce pressure to manifold valve as
follows:

Result

Section In
Paragraph 3-14

(1) Close SHUTOFF valve, and open
VENT valve until TEST CELL MONITOR
PRESSURE gage indicates zero; then close
VENT valve.

(2) Adjust PRESSURE REGULATOR until
REG SUPPLY PRESS gage Indicates zero.

1'. Remove valve from test setup.

'

s. II ball valve testing is terminated, Install
protective closures as outlined in paragraph
3-2, and secure equipment as outlined In
paragraph 3-3 5.

3-14. AMBIENT PNEUMATIC LEAK-TEST.

a. Make sure that Components Test Console
G3141 Is prepared for use as outlined in
flgurp 3-10.

b. Connect ball valve to console (figure
3-14).

c Using HIGH PRESS FUEL COMPATIBLE
panel, apply pressure to manifold valve as
follows:

Manifold valve depressurized.

MED PRESS FUEL COMPATIBLE panel
depressurized.

None.

None.

None.

None.

(1) Close VENT and SHUTOFF valves. None.

Change No. 20 - 19 May 1971 3- 27
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309110-S·2A

PIlEIiI HYO
UTIlJTY

PNL
!U11IJTY
'OUTLETS

aA

03141

VTIl.JT aA

U'I'IIJTY 2C

UTIUTY 28

i '~,' ,

UTIUTY ,ol5:jF=*=~~:=~
i UTILITY NO. 2

!
;

VALVE
MANIFOLD I
SOL£HOlOS(il

i
i

PHEV
HIGH PRI:SS i
MON i
U4LET i

VTllJTY 19

U'I'ILJTY 3A

INsTRUMENT

PNt U mGH PR ESB
('VEL COMPATI9LE I

VALVE PORTS

A 005 INSTRUMENTATlON
II OXlDIZER PURGR
C OXlOIZER OUTLET
n OXlDIZ!R Y£H1'
E ACTUATOR HOUSING VIKT
., ACTUATOR HOUSING PUROE

ON VALVE 308888
a FUEL VENT
H FUEl, OUTLET
J FUEL DRAIN
K rUF.L INLET
L ACT OPENING
M ACT CLOSING
H WARMIHT
P ACTUATOR VENT
R OXIDIZER INLET

CABLE
1231009

OR
1230J2

CABLE 123001

TEST CELL

PIlEV
IIIUH PRESS

r·,r~~~=::::::::::::=====::::::::z:~O~VT~L~E~T~zE~ 1A
VTll.JTY lA

P'

M~~r PI

P

TEIlT CELL VEIIT
(FUEL COMPATIBLE)

LEGEND

!IS! PLVGGEO

c:::r:::J OXIDIZER-CLEAN sYSTEM
c::::::::::J FUEL COMPATIBLt SYSTEM

t!]PHEUMATIC REUEr VALVE 19-&1021931-16

rn PNEUMATIC REUE' VALVE Itl·1II021937-1"

[!] MANlFOLO VALVE 19·9021933

[!] HAAO UNr., 3, OOO·P8I OPERATING PRESSURE

Figure 3-14. Gas Generator Ball Valve Ambient Pneumatic Leak-Test Setup
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Result

Section III
Paragraph 3-15

(2) Adjust PRESSURE REGULATOR unlll
REG SUPPLY PRESS gage Indtcates 500 140
pst.

(3) Open SHUTOFF valve.

3-15. Fuel Shall Seal Leak-Test.

a. On ELECTRICAL CONTROL panel, press
TEST SELECT 1 and 5 switch-lights.

'J. On ELECTRICAL CONTROL panel, press
TEST SEI.ECT 5 SWltch-lIght.

c. Open UTILITY NO. 2 valves Band C.

d. Using IfIGII PRESS FUEL COMPATIBLE
panel, apply pressure to fuel Inlet port (K) as
follows:

(1) Close VENT and SHUTOFF valves.

(2) Adjust PRESSURE REGULATOR unlll
REG SUPPLY PRESS gage indicates 2,950
(+120, -0) psi.

(a) Open SHUTOFF valve.

(4) Using SHUTOFF and VENT valves
alternately, apply and vent pressure at fuel
inlet port (K) 5 times.

HIGH PRESS FUEL COMPATIBLE panel pres
surized.

Manifold valve pressurized.

Lights I, 1B, and 5 on, manifold solenoid
enerblzes, and ball valve opens.

Light 5 off, manifold solenoid deenerglzes,
and ball valve remains open.

None.

None.

HIGH PRESS FUEL COMPATIBLE panel pres
surized.

Fuel Inlet port (K) pressurized.

None.

CAUTION

Exceeding specified test pressures when applying pressure to the
ball valve can damage the valve.

e. Maintain pressure at fuel Inlet port (K)
at 2,950 (+120, -0) pslg, for 2 (+1, -0) minutes;
then open UTILITY NO. 3 valve A and measure
leakage from fuel vent port (0) at outlet 3A.

f. Using HIGH PRESS ~'UEL COMPATIBLE
panel, reduce pressure to fuel Inlet port (K) to
zero as follows:

(1) Close SHUTOFF valve and open VENT
valve.

(2) Adjust PRESSURE REGULATOR until
REG SUPPLY PRESS gage Indicates 500 ±40
psi.

No leakage Is allowable.

Fuel Inlet pori (K) depressurized.

flIGH PRESS FUEL COMPATIBLE panel pres
sure reduced.

Change No.4 - 6 December 1966 3-29
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Procedure
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g. Close UTILITY NO. 2 valves 13 ami C and
UTILITY NO. 3 valve A.

h. On IlIGI! PRESS FUEL COMPATI13LE
panel, close VENT valve; t~en open SHUTOFF
valve.

3-16. Actuator Ilousing Seals Leak-Te.!.:.

a. On ELECTRICAL CONTROL panel. press
TEST SELECT 6 SWitch-light; then press swltch
light 5 alter ball valve ts closed as Indicated
by light lA on.

b. USing HIGH PRESS FUEL COMPATI13LE
panel, apply pressure to ACT OPENING port
(L) and ACT CLOSING port (M) as foHows:

(1) Close VENT and SHUTOFF valves.

(2) Adjust PRESSURE REGULATOR until
REG SUPPl,Y PRESS gage indicates 2,700
(+110, -0) psI.

(3) Open SHUTOFF valve.

(4) Using SHUTOFF and VENT valves,
alternately apply pressure and vent pressure
at ACT OPENING port (L) and ACT CLOS1.1G
port (M) 5 times.

None.

Manifold valve pressurized and ball valve
remains open.

Light 18 off and lillhts lA, 5, and 6 On. l3alI
valve closes and both manifold solenoids are
energized.

None.

HIGH PRESS FUEL COMPATIBLE panel pres
surized.

ACT OPENING port (L) and ACT CLOSING
port (M) pressurized.

None.

CAUTION

Exceedtng specWed test pressures when applying pressure to the
ball valve can damage the valve.

c. Maintain pressure at ACT OPENING port
(L) and ACT CLOSING port (M) for 2 (+1, -0)
minutes; then open UTILITY NO. 2 valve D and
measure leakage from actuator vent port (P)
at outlet lID.

d. Using HIGH PRESS FUEL COMPATIBLE
panel, reduce pressure to ACT OPENING port
(L) and ACT CLOSING port (M) as follows:

(I) Close SHUTOFF valve; then open
VENT valve.

(2) Adjust PRESSURE REGULATOR until
REG SUPPLY PftESS Rage Indlcetes 1,2001'51.

(3) Close VENT valve and open SHUTOFF
valve.

3-30 Change No. 4 - 6 December 1966

No leakage Is ulloweble.

ACT OPENING port (L) and ACT CLOSING
port (M) depressurized.

HIGH PRESS FUEL COMPATI13LE panel pres
sure reduced.

ACT OPENING port (L) and ACT CLOSING
port (M) pressurized.
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Result

section 1II
Paragraph 3-17

e. USing leak-test compound (MIL-L-25567),
check for leakage at joint between actuator end
cap and actuator housing.

f. Ensure ';hat a sufficient amount of leak
test compound is applied at joint between actu
ator end cap and actuator hou~ing prior to per
forming steps g Ulrough I.

g. On HIGH PRESSURE FUEL COMPATIBLE
panel, adjust PRESSURE REGULATOR untt:
MEG SUPPLY PRESS gage indicates 2,700
(+110, -0) psI. Malnt'lin preasure for a mini
mum of 5 minutes.

h. Using IilGH PRESS FUEL COMPATIBLE
panel, reduce pressure to ACT OPENING port
(L) and ACT CLOSING port (M) as follows:

(I) Close SHUTOFF valve and open VENT
valve.

(2) Adjust PRESSURE REGULATOR until
REG SUPPLY PRESS gage Indicates 1,200 psI.

(3) Close VENT valve and open SHUTOFF
valve.

l. Check joint iJetween actuator end cap and
actuator housing for bubble formation.

j. Using HIGH PRESS FUEL COMPATIBLE
panel, reduce pressure to ACT OPENING port
(L) and ACT CLOSING port (M) as folloWs:

(I) Close SHUTOFF valve and open VENT
valve.

(2) Adjust PRESSURE REGULATOR until
REG SUPPLY PRESS gage indicates zero.

(3) Close VENT valve.

3-17. Fuel Ball seal Leak-TesL

a. On F.LECTRICAL CONTROL panel, press
TEST SELECT 5 switch-light, then press TEST
SELECT 6 sv.Hch-lIght.

I

b. Open UTILITY NO. 3 valve A to vent fuel
port (G).

c. Open UTILITY NO. 2 valves Band C.

No leakage is allowable.

None.

ACT OPENING port (L) and ACT CLOSING
port (M) pressure Increased.

ACT OPENING port (L) and ACT CLOSING
port (M) depressurized.

HIGH PRESS FUEL COMPATIBLE panel pres
sure reduced.

ACT OPENING port (L) and ACT CLOS1l'" .
port (M) pressurized.

No leakage (bubble formation) is allowable.

ACT OPENING port (L) and ACT CLOSING
port (M) depressurized.

HIGH PRESS FUEL COMPATIBLE panel
depressurized,

None.

Lights 5 and 6 off, manifold solenoids deener
gtze, and ball valve remolns closed.

None.

None.

Change No. 4 - 6 December 1966 3-31
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d. Using HIGH PRESS FUEL COMPATIBLE
panel, apply pressure to fuel InlElt port (K) as
foHows:

(1) Close VENT and SHUTOFF valves.

(2) Adjust PRESSURE REGULATOR until
REG SUPPLY PRESS gage Indicates 2,450
(+100, -0) psi.

(3) Open SHUTOFF valve.

(4) Using SHUTOFF and VENT valves,
alternately apply and VE'nt pressure at fuel
Inlet port (K) 5 times.

None.

HIGH PRESS FUEL COMPATIBLE panel pres
surized.

Fuel Inlet port (K) pressurized.

.0: •

CAUTION

Exceeding specified test pressures when applying pressure to the
ball valve can damage the valve.

e. Maintain pressure at fuel Inlet port (K)
at 2,450 (+100, -0) pslg for 2 (+1, -0) minutes;
then open UTILITY NO. 2 valve A and measure
leakage from fuel outiet port (M) at outiet 2A.

f. Using HIGH PRESS FUEL COMPATIBLE
panel, reduce pressure to fuel Inlet port (K)
as follows:

(1) Close SHUTOFF valve and open VENT
valve.

(2) Adjust PRESSURE REGULATOR until
REG SUPPLY PRESS gage Indicates zero.

(3) Close VENT valve.

g. Close UTILITY NO. 2 valves Band C
and close UTILITY NO. 3 valve A.

3-18. OXldlter Ball Seal Leak-Test.

a. Open UTILITY NO. 1 valve B to vent
uxldlzer vent port (D).

b. Using HIGH PRESSURE panel, apply
pressure to oxidizer inlet port (R) as folluws:

(1) Close VENT valve and SHUTOFF valve.

(2) Adjust PRESSURF; HEGULATOR until
REG SUPPLY PRESS gage Indlcales 2,220
(+90, -0) psi.

3-32 Change No.4- 8 December 1966

Maximum allowable leakaffe iro 20 scirn.

Fuel Inlet port (K) depressurlzell.

HIGH PRESS FUEL COMPATIBLE panel de
pressurized.

None.

None.

None.

None.

HIGH PRESSURE panel pressurized.
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Procedur-£.

(3) Open SHUTOFF valve.
~

PRESSURE MONITOR gage indicates 2,220
(+90, -0) psi.

PRESSURE MONITOR gage Indicates zero.

(4) Using SHUTOFF and VENT valves,
alternlltelx afPly and vent pr.9ssure at oxidizer
Inlet port (R 5 times.

CAUTION

Exceeding specified test pressures when applying pressure to the
ball valve can damage the valve.

c. Maintain pressure at ox' ..izer inlet port Maximum allowable leakage Is 20 scim from
(R) at 2,220 (+90, -0) pslg for 2 (+1, -0) min- each port.
utes; then qen UTILIT'Y NO.1 valves A and
B. Measure leakage from oxidizer outlet port
(C) at outlet lA and oxidizer vent port D at
outlet lB.

d. Using HIGH PRESSURE panel, reduce
pressure at oxidizer inlet port (R) as follows:

(1) (:lose SHUTOFF valve and open V~lT

valve.

(2) Adjust PRESSURE REGULATOR until
REG SUPPLY PRESS gage Indicates ~ero.

(3) Close VENT va.lve.

e. Close utility valv,~s.

f. On ELECTRICAL CONTROL panel, press
TEST SELECT 1 switch-light.

HIGH PRESSURE panel depressurized.

None.

None.

Lights 1 and lA off.

WARNING

The folloWing procedure uses clearllng ~ompound, which Is
volatile. Use in a well-ventilated area since the vapors dis
place the oxygen In the al~, resulttng In suffocation.

fA. Remove all leak-test compound from None.

/
olnts and fIltlngs with a clean

i
dry clolh, or by

tushlng inaccessible areas wi h cleaning
compound (MIL-C-61302).

g. Remove valve from test setup. None.

h. If ball valve tesilng Is lermlnated, Install None.
protective closures as outlined In paragraph
3-2, and secure equipment as outlined in
paragraph 3-35.

3-19. TIMING- AND ACTUATION-TEST.

a. Make sure that Components Test ConBol,~ None.
G3141 is prepared for use as outlined In figure
3-10.

b. Connect baH valve to console (flgure 3-15). None.

c. Using HYDRAULIC CONTROL panel,
perform the follOWing:

(I) Close HIGH PRESS SHUTOFF oI/Id None.
MED PRESS SHUTOFF valves.

Change No. 20 - 19 May 1971 3-33
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?roceclure Result

(2) Press TEST CELL SUPPLY "A" SUPPLY light on.
switch-light.

(3) Press HYDRAULIC SYSTEM SUPPLY
switch-light.

(4) Press HYDRAULIC SystEM BYPASS
switch-light.

d. On UTILITY NO. 2 panel, open shutoff
valves Band C.

e. Using MED PRESS FUEL COMPATIBLE
panel, apply pressure to ac~umulator as follows:

(1) Close VENT and SHUTOFF valves.

(2) Adjust PRESSURE REGULATOR until
REG SUPPLY PRESS gage Indicates 600 ;50
psi.

(3) Open SHUTOFF valve.

f. Close UTILITY NO.2 "c" shutoff valve.

g. USing MED PRESS FUEL COMPATIBLE
panel, reduce pressure as follows:

(1) Close SHUTOFF valve and open VENT
valve.

(2) Adjust PRESSURE REGULATOR until
REG SUPPLY PRESS gage Indicates zero.

(3) Close VENT valve.

3- 20. Opening Time Test.

I a. Slowly apply facility hydraulic supply
pressure Wltil SUPPLY PRESS URE gage in'li
(:ates I, 500 ; 50 psI.

aA. Using HIGH PRESS FUEL COMPATIBLE
panel, apply pressure to HYDRAULIC CON
'I'ROL panel as follows:

(1) Close SHUTOFF valve and open VENT
valve.

(2) Adjust PRESSURE REGULATOR until
REG SUPPLY PRESS gage IndIcates 1,100; 100
psi.

b. On HYDRAULIC CONTROl. panel, slowly
open HIGH PRESS SHUTOFF valve Wltil PRES
SURE MONITOR "B" gage indIcates 800 ; 15 psi;
then close SHUTOFF valve.

3-34 Change No. 11 - 29 February 1968

OPEN light on.

CLOSE light on.

None.

None.

MED PRESS FUEL COMPATIBLE panel pres
surized.

Accumulator precharged to 600 ±50 psig.

None.

Utility panel depressurizl J.

MED PRESS FUEl, COMPATIBLE panel
depressurized.

None.

SUPPLY PRESSURE gage must indIcate
1,500 ;50 psi.

None.

HIGH PRESS FUEL COMPATIBLE and HY
DRAULIC CONTROL panels pressurized.

PRESSUHE MONITOR "B" gage mll~t indicate
800 ; 15 psi. ACT CLOSING port (M) pressur
ized and ball valve closed.
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c. On ELECTRICAL CONTROL panel, press
TEST SELECT I and 4 switch-lights.

d. Using DIGITAL VOLTMETER panel, move
the following switches:

NOTE

Lights 1, 4, and lA on.

Allow a 30-mlnute warmup period before use.

(1) STORE/DISPLAY DURING COUNT None.
switch to STORE.

(2) RANGE switch to 100 V. None.

(3) F1JNCTION switch to EXT SEL. None.

(4) ATTENUATION switch to CHECK. None.

(5) SAMPLE PERIOD switch to EXT SEL. None.

(6) SAMPLING RATE switch to STOP. None.

e. Using OSCILLOSCOPE panel, perform
the following:

NOTE:

Allow a 30-mlnute warmup period before use .

• Leave camera viewing "Isor closed when In
standby condition.

(1) Move A VERT. SENSITIVITY switch
to 0.1 V/CM DC.

(2) Move A VERT. SENSITIVITY VERNIER
switch to CAL (fully clockwise).

(3) Move B VERT. SENSITIVITY switch
to O. 1 V/CM DC poSition.

(4) Move B VERT. SENSITIVITY VERNIER
switch to CAL (fully clockwise).

(5) Move SWEEP TIME HORIZ. SENSI..
TIVITY switch to 10 MILLISEC/eM.

(6) Move SWEEP TIME SENSITIVI'J'Y
VERNIER switch to ~AL (fUlly dockwise).

(7) Move CHANNEL A POLARITY sWllch
to POS. UP.

3-36 Change No.4· 6 December 196'3

None.

None.

None.

None.

None.

None.

None.
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(8) Move VERT. PRESENTATION nltch
to CIlOP.

(9) Move THIGGEH LEV EL switch to
AUTO.

(10) Move THIGGEH LEVEL SYNC. switch
to INT +position.

(11) Move DC-AC switch to DC.

(12) Couple GHOUND STHAPS (A and B) to
ground.

(13) Move Xl SWP. - X5 switch to Xl SWP.

(J 4) Adjust INTENSITY and FOCUS switches
to sharpest trace.

(15) Adjust Vl,lt'flCAIJ POSITION A and
1I0HI7-. POSITION "witchcs ulltil vcrtical A
trace is to first grid on left alld fourth from
bottom.

(16) Adjust VEHTlCAL POSITION 13 switch
until vertical B trace Is al same position as
vurtlcal A trace.

I. 0" digital v(,ltmetcr, press DVM HESET
sWItch. On I!YDHAULIC CONTHOL panel,
press TEST CELL SUPPLY "A", alld TEST
CELL SUPPLY "B" ,witch-lights simultane
ously. Measure and record ball valve oppning
time on digital voltmeter.

3- 21. Fuel Lead Test.

a. 0', UTILITY NO. 2 pall~l, open shutoff
valve A.

b. Usillg MED PHESS FUEL COMPATIBLE
panel, apply pressure to fuel Illlet port (K) as
foUows:

(1) Close VENT alld SIlUTOF~- valves.

(2) Adjust PHESSURE IU.GU LATOH until
REG SUPPLY PHESS gage indicates lOa f 20
psI.

(3) Open anc~ control pressure with SHUT
OFF valve ',ntil Tk~ST CELL MONrrOH PHES
SUHE gage Indl('ates 50 (.10, -0) psI.

None.

None.

None.

None.

None.

NOlle.

None.

None.

NOlle.

TEST CELL SUPPLY "A" SUPPLY Ught off
and VENT light Oll; TEST CELL SUPPLY "8"
SUPPLY light on and VENT light off. Ball valve I
opens; light IA ocr and lillht 18 on. DiBital volt·
meter must indicate MrLLISEC 001950-002950.

None.

None.

MED PRESS FUEL COMPATIBLE panel prp.s
surI7.ed.

Fuel inlet port (K) and transducer are pres
&urlzed. TEST CELL MONITOR PRESSURE
gage must Indicate 50 (+10, -0) psI.

Cha~ge N'J. Il - 29 February 1968 3-37
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Procedure

c. Ensure that vertical A trace Is to lirst
(.:1'id on left and fou rth from hottom.

d. Adjust THIGGEH LEV EL switch (from
AUTO position) until scope tri(.:gers.

H-3896-3
Volume II

Hesult

None.

Vertical A trace moves approximately 1/2 Clll

above auto position trace.

NOTE

Trl(.:l(er level of scope must be adjusted just prior to test and, once
established, setting of TRIGGER LEVEL switch must not be changed.

e. Using MED PHESS FUEL COMPATIBLE
panel, redll('c pressure at fuel inlet port (K) as
follows:

(I) Close SHUTOFF v(llv~ and open ViCNT
valve.

(2) Adjust PHESSURF. HEGlH,ATOIl until
REG SUPPLY PRESS gage indicates zero.

(3) Close VENT v:llve.

r. On IlYDRAULIC CONTROL panel, press
TEST CELL SUPPLY "A" and TEST CELL
SU PPLY "13" swil<'h -lights simultaneously.

g. Using MED PHESS FUEL COMPATInLE
panel, apply pressure to fuel inlet port (K) as
follows:

(I) Close VENT and SHUTOFF valves.

(2) Adjust PHESSUTlE REGULATOH until
HEG SUPPLY PHESS g:.ge indicates 300 ,15 psi.

(3) Ollen SHUTOFF valve fully open.

h. Usin!!, IlIGH PHESSUHE panel, apply pres
sure to oxidizer inlet port (R) as follows:

(I) Close VENT and SHUTOFF valves.

(2) Adjust PRESSUHE REGULATOH until
HEG SUPPLY PHESS ga~e indicates 300 if5 poi.

3- 38 ellange No. II - 29 Fphruary 1968

TEST CELL MONITOH PHESSUHF. ga(.:c indi
cates zero. fuel inlet port (K) and transducer
depressurized.

MED PRESS FUEL COMPATII3LE panel de
pressurized.

None.

TEST CELL SUPPLY "A" SUPPLY and TEST
CELL SUPPLY "fl" SUPPLY llghts on: VENT
light ofr. flall valve <'1oses; llght IA on, and
Ji(.:ht 1B off.

None.

MED PRESS FUEL COMPATIBLE pancl pres
surized.

Fuel inlet port IK) pressurized. TEST CELL
MONITOR PRSSSURE ga~e must Indicate
300 ±15 psi.

NOlle.

IIIGII PHESSUl1f: pallel pre-.sl1rized.
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Procedure----- Hesult

(3) Open SH UTOFF valve until ful y open,
PHESSURE HEGULATOH may "equire adjust
ment to obtain resulL

Oxidizer inlet port (H) pressurized. TEST
CELL MONrrOH PHESSUHE gage must indicate
300 ,15 psi.

NOTE

The results of step i aI''' recorded using camera supplied with Compo
nents T"st Console G3141. Refer to instruction Illanual for operation.

1. On HYDRAULIC CONTROL panel, press TEST CELL SUPI'LY "A" SUPPLY light off
TEST CELL SUPPLY "A" and TEST CELL and VENT light "n; TEST CELL SUPPLY "B"
SUPPLY "B" switch-lights simultaneo ,sly. SUPPLY light un and VENT lit'ht ofr. Ball
Measure and record ball valve fuel lead time on valve opens: lighl IA off and light III on. Fuel
scope Camera. lead time must be 0.060 10.020 second as ill(ti

cat'ld in typical timing lrace (figure 3-15A).

FVEr. LEAD ,_
TIME

I eM '" 10 MIl.Lrsf:CONDS --..1 1......_
FI-3-2-20

None.

Oxidizer inlet port (HI depressurized and
TEST CELL MONITOH PRESSURE gage ineti
cates zero.

HIGH PRESSURE panel depressurized.

Fuel inlel port (K) depressuI'ized and TEST
CELL MONITOR PRESSURE gage indicates
zero.

(2) Adjust PRESSUHE HEC,ULATOR until
REG SUPPLY PRESS gage indicates zero.

(3) Close VENT valve.
k. Using MED PRESS FUEL COMPATIBLE

p~nel, reduce pressure at fuel inlet port (K) as
follows:

(I) C,,-,se SHUTOFF valve and open VENT
valve.

Figure 3-15A. Gas Generator Ball Valve
J~uel Lead Timing Trace (Typical)

j. Using HIGH PRESSURE panel. reduce
pressure at oxidizer inlet port (1<) as follows:

(1) Clnse SHUTOFF valve and open VENT
valve.

(2) A'ljust PHESSUHE REGULATOR until
REG SUPPLY PHESS gage indlcale8 zero.

(3) Close VENT valve.

MED PRESS FUEL COMPATIBLE panel de
pressurized.

None.

Change 1.0. 19 - 10 September 1970 3- 39
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Hesult

1. On IIIGII PRESS FUEL COMPATIBLE
panel, ensure that the following condition extsts:

(I) SHUTOFF valve closed and VENT valve
ol,en.

(2) REG SUPPLY PRESS gage Indicates
1, 100 ,100 psI.

3- 22. Clostng Time Test.

a. On HYDRAULIC CONTROL panel, slowly
open HIGH PRESS SHUTOFF valv~ until PRES
SURE MONITOR "8" gage indicates 900 ± 20
psi; then close SHUTOFF valve.

h. On digital voltmeter panel, press RESET
switch. On HYDHAU LIC CONTROL panel, press
TEST CELL SUPPLY "A" and TEST CELL
SUPPLY "Il" switch-lights simultaneously.
Measure and record ball valve closing lime on
digital voltmeter.

c. On ELECTHICAL CONTROL panel, press
TEST SELECT 4 switch-light.

d. On HIGH PRESS FUEL COMPATIBLE
panel, adjust PRESSURE REGULATOR untll
HEG SUPPLY PHESS gage indicates zero.

3-23. Actuatioll~

a. On HYDRAULIC CONTROL panel, slowly
open HIGH PRESS SIIUTOFF valve until PRES
SURE MONITOR "13" gage Indicates 500 ±10
psi; then close SHUTOFF valve.

b. UslngllYDIlAULIC CONTROl. panel, cycle

I bali valve 10 limes and allow 15seconds minimum
time lapse between each actuatiOn as follows:

(I) l'ress TEST CELL SUPPLY "A" swltch
li[M; then press TEST CELL SUPPLY "B"
sWitch-lit:ht.

(2) Press TEST CELL SUPPLY "B" swltch
light; then press TEST CELL SUPPLY "A"
swltch-light.

c. On IIYD MED PHESS MONITOR panel,
open PRESSURE MONITOR "B" shutoff valve
until gage indicates zero; then close valve. On
HYDRAUl,IC CONTROL panel, open IIIGIl
PRESS SIIUTOFF valve.

I cA. Reduce facility hydraulic supply pres
sure to zero.

3·40 Change No. II - 29 February 1968

None.

HIGH PHESS FUEL COMPATIBLE and HY
DRAULIC CONTROL panels pressurized.

PHESSURE MONITOR "B" gage must Indicate
900 ± 20 psi. ACT OPENING port (L) pressur
Ized and ball valve re~ains open.

TEST CELL SUPPLY "B" SUPPLY light on;
TEST CELL SUPPLY "A" light on and VENT
light off. Ball valve closes; lights lA on and I
IB art. Digital voltmctcr indicatc MILLISEC
001400-002400.

Light 4 off.

HIGH PRESS FUEL COMPATIBLE panel
depressurized.

PHESSURE MONnOR "13" gage must Indicate
500 *10 psi, ACT C LOSING port (M) pressur
Ized, and ball valve remains closed.

Ball valve opens. Light IA off and light 1B
on.

Ball valve closes. Light 1B off and light lA
on.

ACT CLOSING port (M) depressurized and ball
valve remains closed.

SUPPLY PRESSURE gage must indicate zero.



Procedure-----
d. Using HYDHAULIC CONTHOL panel,

press the (ollowing switch -lights:

R-3896-3
Volume"

Section III
Paragraph 3-24

(1) TEST CELL SUPPLY "A".

(2) HYDHAULIC SYSTEM SUPPLY.

(3) HYDRAULIC SYSTE~I BYPASS.

e. On ELECTRICAL CONTROL panel, press
TEST SELECT 1 SWitch-light.

I. On MED PRESS FUEL COMPATlDLE
panel, close SHUTOFF valve and open VENT
valve.

g. On UTILITY NO. 2 pan~'l, open shutoff
valves Band C to depressurize accumulator,
then close valves Band C.

h. Close MED PRESS FUEL COMPATlDLE
panel VENT valve.

I. Remove valve from test setup.

j. U ball valve testing Is terminated, install
protective closures as outlined In paragraph 3-2,
and secure eqUipment as outlined in paragraph
3-35.

3-24. HYDRAULIC FLOW-TEST.

a. Make sure that Components Test Console
G3141 ts prepared for use as outlined In figure
3-10.

b. Connect ball valve to console (figure
3-16). Do not connect lines to \;~rment port
(N) or pte70meters (dotted lines). Plug warm
ent port and cap open ends of piezometers.

c. UsinK HYDRAULIC CON1'ROL panel,
perform the followtng:

(1) Close HlOH PRESS SHUTOFF and
MED PHESa SHUTOFF valves.

(2) Press TEST CELL SUPPLY "A"
switch -light.

(3) Press HYDHAULIC SYSTEM SUPPLY
sWitch-light.

(4) Press HYDRAULIC SYSTEM BYPASS
switch-light.

VENT light on and SUPPLY light oJI.

CLOSE light on and OPEN light off.

OPEN light on and CLOSE light off.

Lights I and IA off.

None.

Accumulator depressurized.

None.

Nune.

None.

None.

None.

None.

SUPPLY light on.

OPEN llKht on.

C LeSE light on.

Change No. 20 - I ~ May 1971 3-41
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IN n~ST I'UOCFDUHE

.!6!.. PLUGGED

~ HYDRAULIC SYSTEM

FI-3-2·65

Figure 3-16. Gas Generator Ball Valve Hydraultc Flow-Test Setup

Procedure

(5) Press FLOW MONITOR SHUTOFF
switch-light.

d. Using DIGITAL VOLTMETER panel,
move the follOWing switches:

(1) STORE/DlSPLAY DURING COUNT
switch to STORE.

(2) RANGE switch 10 100 v.
(3) FUNCTION switch to FREQ.

(4) ATTENUATION switch to mldpositlon·
(Readjustment may be necessary during test to
obtain consislent readings. Refer to digital
voltmeter manual. )

(5) SAMPLE RATE switch to STOP.

(6) SAMPLE PERIOD switch to 1. 0 SEC.
e. ON ELECTRICAL CONTROL panel,

press TEST SELECT 7 switch-light.
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OPEN light on.

None.

Non~.

None.

None.

None.

None.
Light 7 on.

Result



Procedure

R-3896- 3
Volume II

Section III
Paragraphs 3-25 to 3-26

H.'sult

3-25. PI&[on Orit'lce Flow-Test.

a. Sll>wly apply facility hydrauilc supply pres
sure until SUPPLY PRESSUHE gage indicates
j, 800 f 50 psi.

aA. Using IIIGH PHESS FUEL COMPATIBLE
panel, apply pressure to HYOHAULIC CON
THOL panel as follows:

(I) Close SHUTOFF valve and open VENT
valve.

(2) Adjust PRESSURE REGULATOR until
REG SUPPLY PRESS gage IndJcates 1,800 j 200
psi.

b. On HYDHAULIC CONTROL panel, slowly
open IIIGH PRESS SHUTOFF valve until PHES
SURE MONITOR "0" gage indicates 1,500 ±30
psi; then close SHUTOFF valve.

c. On ELECTHICAL CONTHOL panel, press
TI;;ST SEU;CT I switch-light.

d. On digital vollmeter panel, press HESF;T
swit['h; then measure and record flowl'ate at
ACT OPI>NING port (L).

e. On IlIGIl PRESS FUEL COMPATIBLE
panel, adjust PRESSURE REGULATOR untll
REG SUPPLY PRESS gage Indicates zero.

SUPPLY PHESSUHE gage must indicate
1,800 .50 psI.

None.

IIIGII PHESS FUEL COMPATIBLE and HY
DRA ULIC CONTROL panels pressurized.

PRESSUHE MONITOR "0" gage must indicate
1,500 i30 psi. ACT CLOSING port (M) pres
surized and hall valve closes.

Lights 1 and IA on.

Flowrate at ACT OPENING port (L) must' •
0.4 iO. 2 gpm.

IIIGH PHESS FUEL COMPA'l'II3LE panel
depressurized.

I

r. On HYDHAULIC CONTROL panel, open
HIGH PRESS SHUTOFF valve until PHESSURE
MONITOH "0" gage indicates zero.

3- 26. Actuator Pressure Drop Test.

a. Ensure that SYSTEM PRESSURIZED light
is off; then change test setup as follows (flgure
3 -16):

ACT CLOSING port (M) depressurized nd b~ll

valve remains closed.

(I) Disconnect line at ACT OPENING port None.
(L) and connect It to warment port (N). Plug
ACT OPENING port (L).

(2) CC)I\nect lines from piezometers '0 None.
t:. P HYD MON UPSTRM INLET and Ii P IlYD

MON DNSTRM INLET.

b. Usll1g digital voltmeter panel, perform
the follOWing:

(1) Move STORE/DISPLAY DURING
COUNT switch to DISPLAY.

(2) Move SAMPLE RATE Rwitch to
VEHTICAL.

None.

None.
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Snctlon ~1I

IJl'ocedlll'tl

(3) Press IlESET switch.

H- 3896- 3
Volumc II

Hesult

c. On HYDIlA'JLIC CONTHOL panol, !'lose
lIlOH PHESS SHUTOFF valve.

d. Usin[( illGIl PHESS FUEl, COMPATIrlLE
panel, apply prcssure to IlYDHAULIC CON
TROL panel as follows:

(I) Close SHUTOFF valve and open VENT
valve.

(2) Adjust PHESSUHE HEGULATOR until
I1EO SUPPLY PRESS ~age Indicates 400 ilOO
~)si.

e. On HYDHAULfC CONTHOL panel, slowly
ope. 1lI0H PllESS SHUTOFF valvc to establish
a fJowrate of 5.0 ±O. I ~pm throu~h warment
pass~~e as Indl~ated on dl~ital voltmeter; then
dose HIGH PHESS SHUTOFF valve. Hecord
flowrate.

r. Measure and record presSlire drop as
Indicated un DIFFEIlENTIAL PHESSUHE ~age.

g. On HIGH PRESS FUEL COMPATIDLE
panel, adjust PRESSURE Rf,GULATOR until
REO SUPPLY PHESS gage Indicates zero.

h. On HYDIlA ULIC CONTROL panel, opcn
IlIOH PHESS SHUTOFF valve unlil PRESSUHE
MONITOH "0" gage indicates ZPl"O.

I hA. RNlucc facility hydraulic supply prcs
sure to zero.

l. Using HYDRAULIC CONTROL pancl, per
form the fOllowing:

(I) Press FLOW MONITOR SHUTOFF
switch-Ught.

(2) Press HYDRAULIC SYSTEM BYPASS
swttch-Ught.

(3) Press HYDIlAULIC SYSTEM SUPPLY
switch-light.

(4) Press TEST CELL SUPPLY "A"
SWitch-light.

(5) Close HIGH PRESS SHUTOFF valve.

j. On ELECTHICAL CONTROL panel, pr~ss

TEST SELECT 1 and 7 sViitch-lI~hts.
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None.

None.

None.

HIGH PRESS FUEL COMPATIIlLE and HY
DRAULIC CONTROL panels pressurized.

PIlESSUHE MONITOn "13" ~a~e must indicale
100 psi minimum. ACT CLOSING port (M)
pressurized and ball valve remains closed.

Pressure drop must not exceed 51.1 psi.

HIGH PRESS FUEL COlV'PATIDLE panel
depressurized.

ACT CLOSING purt (M) dcpressurized and ball
valve remains closcd. Digital vollmcter stops
indicating flow.

SUl'PLY PRESSURE gage must indicale zero.

CLOSE light on.

OPEN l\ght on.

CLOSE light on.

VENT light on.

None.

Lights 1, lA, and') off.
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Section III
Paragraph 3- 27

Procedure

k. Remove valve from test setup.

\. If ball valve testtng is terminated, install
protecttve closures as outlined in paragraph
3-2, and secure equipment as outlined In
paragraph 3-35.

3-27. CRYOGENIC AND AMBIENT LEAK-TEST.

a. Make sure that Components Test Console
G3141 Is prepared for USe as outlined In figure
3-10.

b. Prepare Cryogenic Supply Unit G3146 for
use as outlined 111 R-3896-5, but fill tank with
liquid nitrogen.

r.. Connect hall valve to components test
console (figure 3-17). Posltton pressure gage
(installed on cryogenic supplv unit) so It can
be monitored through test cell window. Install
relief valves used In liquid nitrogen lines with
sufficient line length so U,at valve does not
come in contact with liquid nitrogen.

None.

None.

N(JIle.

None.

None.

Result

I

CAUTION

During ali cold-lesls, hydraUlic now through the actuator must be
maintained, to prevent freezing of O-ring.

d. Using HYDRAULIC CONTROL panel, per
form the follOWing:

(1) Close HIGH PRESS SHUTOFF end
MED PRESS SHUTOFF ~alves.

(2) PreSs TEST CELL SUPPLY "A"
switch-light.

(3) Press HYDRAULIC SYSTEM SUPPLY
switch-light.

(4) Press HYDRAULIC SYSTEM DY?ASS
switch-light.

dA. Slowly apply facility hydraulic supply
press"re until SUPPLY PRESSUHE gage indi
cates 2, 200 ±50 psI.

r:. Using HIGH PRESS FUEL COMPATIBLE
panel, apply pressure to HYDRAULIC CONTROL
panel as follows:

(1) Close SHUTOFF valv'l and open VENT
valve.

(2) Adjust PRESSURE REGULATOR until
REG SUPPLY PRESS gage Indicates 2,400 ±200
psI.

None.

SUPPLY light on.

OPEN light on.

CLOSE light on.

SUPPLY PRESSURE gage must indicate
2,200 ±50 psi.

None.

HIGH PRESS FUEL COMPATIBLE and HY
DRAULIC CONTROL panels pressurized.
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Figure 3-17. Gas Generator B~II Valve Cryogenic and Ambient Leak-Test Setup
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Procedure

R-3896-3
Volume IT

Result

BecUon 1Il
Paragraph 3· 28

f. Using HYDRAULIC CONTROL panel,
slowly open HIGH PRESS SHUTOFF valve unlll
PRESSU!itE MONITOR "A" gage Indicates
2,000 i'IO psi, then close valve.

g. On ELEr:TRICAL CONTROL panel, press
TEST ~,ELECT 1 switch-light.

ACT CLOSING port (M) pressurized anrl ball
valve closes. PRESSURE MONITOR "A" gage
must Indicate 2,000 i40 psi.

Lights I and IA on.

WARNING

Ensu rll that valves on ullllty panel are closed. If vatves are left
open, liquid nitrogen can flow through ullllty panel.

3- 28. Low-TemperatuJre Chili-Down.

a. Open hand valves at cryogenic supply unit None.
LN

2
OUTLET and LN

2
RETURN ports.

b. Using LN2 TANK PRESSURE panel, apply
pressure to cryogenic supply unit as follows:

(1) Close VENT and SHUTOFF valves.

(2) Adjust PHESSUHE HEGULATOR until
HEG SUPPLY PRESS gage Indicates 150 i 20
psi.

(3) Open and control pressure with SHUT
OFF valve until cryogenic supply un!! pressure
gage Indicates pressure (100 psi maximum).

c. Maintain liquid nitrogcn flow at lowest
pressure (100 pslg maximum) until hall valve
Is chilled and liquid flows through Instrumenta
tion port (A) for 20 «5, -0) minutes.

NOTE

None.

LN 2 TANK PRESSURE panel pressurized.

CrYOllenlc supply unit pressure ~~age must
Indicate 100 psi maximum. Liquid nitrogen
supp, jed to oxidizer Inlet port (R) and ball
va lve starts to chilI.

Ball valve chilled.

Flow liquid nitrogcn at lowest possible pressure, to avoid exhaust
Ing BUiJply before completing test.

d. Usln,; LN2 TANK PRESSURE panel, close
SHUTOFF valve and adjust PRESSURE REGU
LATOR until REG SUPPLY PRESS gage Indl
c~tes 150 i20 psi; then open VENT valve.

e. Close hand valve at cryogenic supply unit
LN2 HETURN p0rt when gage Indlcat£'s less
than 30 psI.

f. On FLOW/ll P MONITOR panel, close
TEST CELL MONITOR PRESSURE gage VENT
valve and open SHUTOFF valve.

Pressure to G3146 Is shut off and LN2 TANK
PRESSURE panel remains pressurized. Pres
sure decreases as liquid nitrogen continues to
flow.

Liquid nitrogen flow stops.

TEST CELL MONITOR PRESSURE gage musl
Indicate 30 psi maximum.
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Result

3-29. Oxidizer Shaft Seals Low-Temperalure Leak·Test.

a. On LN2 TANK PHESSljRE panel, open
and control pressure with SHUTOFF valve until
TEST CELL MONrrOR PRESSUHE ga'\e indi
cates 30 i 5 psI.

b. Open UTILITY NO. 1 valves C and Aj
then measure leakage from oxidizer vent port
(D) and oxtdlzer outlet port (C) at outlets lC
and lA.

c. Ustng LN2 TANK PRESSURE panel, open
and control pressure with SHUTOFF valve until
TEST CELL MONITOR PRESSURE gage indi
cates 85 i 5 psi; then repeat leak-test in step b.

d. Using LN2 TANK PRESSURE panel, open
and control pressure with SHUTOFF valve until
TEST CELL MONITOR PRESSURE gage indi
cates 100 ± 5 psi; lhen repeat leak-teet In step b.

e. Using LN2 TANK PRESSURE panel, reo
duce pressure at oxidizer inlet port (R) as
follows:

(1) Close SHUTOFF valve and open VENT
valve.

(2) Adjust PRESSURE REGULATOR until
REG SU PPLY PRESS gage Indicates zero.

f. Close UTILITY NO. 1 shutoff valves A
and C.

TEST CELL MONITOR PRESSURE gage must
Indicate 30 ± 5 psI. Oxidizer Inlet port (R)
pressurized.

Maximum allowable leakage from each port !s
20 sclm.

TEST CELL MONITOR PRESSURE gage must
Indicate 85 i5 psI. 3ame result as step b.

TEST CELL MONITOR PRESSURE galle must
Indicate 100 ±5 psI. Same result as step b.

OxidIzer Inlet port (R) depressurized. TEST
CELL MONITOR PRESSURE gage must Indi
cate zero.

LN2 TANK PRESSURE panel depressurized.

None.

WARNING

Shutoff valves A and C must be closed before proceeding With test.
If valves are left open, liquid nitrogen can flow through utility
pat,el.

g. Press HYDRAULIC CONTROL panel
TEST CELL SUPPLY "A" swltch-llght; then
press TEST CELL StlPPLY "8" swltch-llght.

h. Open hand valve at LN2 RETURN port
and open hand valve between Instrumentation
port (A) and oXi11zer outlet port (C).

3-48 Chp "ge No.4- 8 December 1966

ACT CLOSING port (M) depressurized, ACT
OPENING pori (L) pressurized, and ball valve
opens. Lighl lA off and light 18 on.

None.
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V()lum~ Il

Procellu.e

I. Using LN2 TANK PRESSUnE panel, apply
pressure to cryogenic supply unit as follows:

Secllon /II

(I) Close VENT and SHUTOFF valv~s.

(2) Adjust PRESSUHE HEGU LATOR until
REG SUPPLY PRESS gage indicates 150'20 psi.

(3) Open and control pressure with SHUT
OFF valve until cryogenic supply unit pressure
gage Indicates pressure (100 psi maximum).

j. Maintain liquid nitrogen flow at lowest
pressure (100 pslg maxll11um) unlil ball valve
Is chilled and liquid flows through oxidizer
outlet port (C).

NUTE

Non~.

LN2 TANK PHESSURE panel pressurized.

Cryogenic supply unit pressure gage must indi
cate 100 psi maximum. Liquid nitrogen suppliedI
to oxidizer Inlet port (11 I and ball valve starts
to chill.

Ball valve chilled.

Flow liquid nitrogen at lowest possible pressore, to avoid exhaust
ing supply before completing tesl.

k. 0" FLOW/II P MONITOR panel, close
TEST CELL MONITOR PHESSIJHE gage SHUT
OFF valve and open VENT valve.

1. Close hand valves at LN2 RETURN port
and LN2 OUTLET port.

m. Using LN2 TANK PHESSUHE panel,
reduce pressure to cryogenic snpply unit as
follows:

(I) Close SHUTOFF valve and open VENT
valve.

(2) Adjust PRESSURE REGULATOR untll
REG SUPPLY PRESS gage indicates zero.

n. Using HIGH PRESSURE panel, appiy pres
sure to oxidizer inlet port (R) as follows:

(I) Close VENT and SHUTOFF vaives.

(2) Adjust PRESSURE REGULATOR unll1
REG SUPPLY PRESS gage ludlcates 2, 200 ±200
psI.

(3) Open and control pressure with SHUT
OFF valve until PRESSURE monitor l1:al1:e Indi
cates 1,800 ±40 psi.

TEST CELL MONITOR PRESSUHE gage hull
cates zero.

Ltquld n!trogen supply to oxidizer Inlet port
(R) shut off.

Cryogenic supply unit depressurized.

LN2 TANK PRESSURE panel depressurized.

None.

HIGH PRESSURE panel pressurized.

PRESSURE monitor galle mllstlndlcate 1,800
.40 psi. Oxidizer Inlet port (R) pressurized.
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Para':raph 3-30

Procedure

R-3896-3
Volume 1I

Hesult

o. Open UTILITY NO. I valve C: then mea
sure leakage [rom oxidizer vent port (D) at
outlet IC.

p. Using IIlGH PHESSUHE panel, reduce
pressure to oxidize'" inlet port (R) as [allows:

(I) Close SIllITOFF valve,

(2) Adjust PItESSURg REGULATOR until
REG SUPPLY P!tESS gage indicates zero,

(3) Open VENT valve until PRESSUHE
monitor gage Indkates zero,

q, Open )"",d valve at LN2 HETURN port.

3-30. Hetm'n to Hoom Temperature.

a. On UTILITY panel NO.2, connect a line
he tween outlets 2C and 2D, and open valves C
and D.

h. Close IIIGH p'mSSUHE FUEL COMPAT
IBLE p',loel VEN r valve.

c. Using MED PRESS FUEL COMPATIBLE
panel, flow gaseous nitrogen through fuel side
oflJali valve as foliowf.:

(I) Close VENT and SHUTOFF valves.

(2) Adjust PHi~SSUHE :~EGULATOH lHltil

HEG SUPPLY PhT',SS gage indicates 80 ±20 psI.

(3) Open SHUTOFF valve until fully open.

d. Using Le, IV PRESSURE panel, flow gaseous
nitrogen throu',h oxidtzer side of ball valve as
follows:

(t) Cloee VENT and SHUTOFF valves.

(2) Adjust PRESSURE REGULATOR until
REG SUPP',Y PRESS gage Indicates 80 ±20 psI.

(3) Open SHUTOFF valve until fully open.

e. Continue steps c and d until ball valve
returr,s to ambient temperature.
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Mnxllllum aliowalJle leakage is 20 scim.

None,

HIGH PRESS1.'RE panel depressurized.

Oxidizer inlet port (H) depressurized. PRES
SUHE monitor gage must Indicate zero.

None.

None.

None.

None.

MED PHESS FUEL COMPATIBLE panel pres
surized.

Gaseous nitrogen flows through fuel stde of
bp.1l valve.

None.

LOW PRESSURE panel pressurized.

Gaseous nitrogen flows through oxidizer side
of ball valve.

None.
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Procedure-----
f. Using wm PHESS FUEL COMPATIPJ,E

panel, reduce tiow 01 gaseous 'nlll'ol\en throul\h
fuel side of bali valve as follows:

Hesul!-_.'

Section III
Para{(raph 3-31

(1) Close SHUTOFF valve and open VENT
valve.

(2) Adjust PHESSURE REGULATOH until
HEG SUPPLY PHESS l\a{~e indicates zero.

{(. Dsing I,OW PHESSUHE panl'l, reduce
flow of {(aseous nitro{(en throu{(h 0xidizer side
of bali v:llve as follows:

(I) Close SIIUTOFF valve and open VENT
valve.

(2) Adjust PRESSURE HEGULATOR until
REG SUPPLY PRE'S gage indicates zero.

h. Close UTILITY NO. 2 valves C and 0;
then remove line from oullets 2C and 20.

t. Close the following hand valves:

Gaseous Ililrogen flow stops.

MEO I'HESS FUEL COMPATIBLE panel de
pre ssurlzlng.

Gascous nitl'of(ell flow slops.

LOW PHESSUHI, panel depressurlzecl.

NOllC'.

None.

ACT OPENING port (1,) :lepressurlzed, ACT I
CLOSING port (M) pressurized and ball valve
closes. Light 1B off and light lA on.

SUPPLY PHESSUHE gage must indicntc zero.

(1) LN2 OUTLET.

(2) LN2 RETURN.

(3) Detween instrumentation pori (A) alld
oxidizer oullet port (C).

j. Press HYDRAULIC CONTHOL panel
TEST CELL SUPPL . "B" switch-light; then
press TEST CELL SUPPLY "A" switch-lIgh\.

k, Reducc facility hydraulic supply pressurc
to ZCI'O.

3-31. Oxidizer Seals Amblel~t Leak-Te~t for Valves 308888 aod 309110.

a. On FLOW//'. P MONITOR panel, close
TEST CELL MONrrOR PRESSURE VENT valve
and open SHUTO~'F valve.

b. Using LOW PRESSUHE panel, apply pres
sure to oxidizer inlet port (R) as follows:

(1) Close VENT and SHUTOFF vnlves.

(2) Adjust PRESSUHE REGULATOR Ullti!
HEG SUPPLY PRESS ~age indicates 150 i20
psi.

(3) OpC.l lind control pressure with SIIUT
OFF valve lmlil 'l'ES'l' CELL MONnOR PRES
SURE gage indicates 30 i5 psi.

None.

None.

LOW PRESSUHIE panel pressurized,

Olll<.Uzel' Inlet port (H) pressurIzed. TEST
CELL MONITOR PRESSURE gage must indi
cate 30 t 5 psi.
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Procedur~
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c. Open UTIL,ITY NO. I valves C and A;
Ihen measure leak.1ge from oxidizer vE'nt port
(D) and oxidizer outlet port (C) at outtets lC
and lAo

d. Usinllieak-test compound (MIl,-L-255 37),
check fOl' lea~age at joint between oxIdizer
housinll and actuator housing.

e. On LOW PH,;SSUHE I,anel, open and con
trol pl'essure with 311UTOFF valve untll TEST
CELL MONITOH P1U;SSUHE llage indicates
100 t 5 psi; then repeal leak-tesl in sleps c and
d.

I. On LOW PRESSUHE l'ancl, close SIIUT
OFF valve; then adjust PHESSUIlE HEGULATOH
unttl REO SUPPLY PHESS ga\'e Indicates zero.

ll. On F'LOW!t. I' MONITOn panel, close
TEST CEI,L MONITOR PRESSURE llal~e SHUT
OFF' valve; then open VENT I'alve.

h. Using mOil PRESSURE panpl, aPllly
pressure to oxidizer inlet port (R) ,'s follows:

(1) Close VENT and SHUTOFF val~e&.

(2) Adjust PRESSURE HEOULATon llnttl
nEG SUPPLY PHESS {(,lge tndicales 2, 200 ~200

psi.

(3) Open and control pressure with SHUT
Of'F valve unlll PRESSURE monitor ga!(e indi
cates 1,000 f 20 psI.

l. Repeat leal;-test in step c.

j. U&ing leak-tesl compound (MIL-L-25567),
check for leakage at joint between oxidl7.er
hOllsing and actualor housing.

NOTE

Maximum allowable leak.lge from each port is
10 sclm.

No lealGlge (hubble formation) is allowable,

TEST CELL MONITOn PHESSURE gage must
indicate 100 15 psI. Same results as In steps
c and d.

Pressure to oxl<lizer Inlet port (R) shut ofl.

None.

.L~one.

II1GH PRESSUnE panel pressurized.

OXidizer inlet port (R) pressurized. PRES
SUIU; monltol' gage must indicate 1,000 ± 20
pSI.

Same result as slep C.

Fuzz leak.1ge is allowable.

Fuzz leakage Is the formatlon of leak-tC'st compound bubbles that
do not exhibit growth {or a period of 5 minutes.

k. On mOH PRESSURE panel, open and
control pressure with SHUTOFF valve until
PRESSURE monitor gage Indicates 1, 275 ±25
psi; then repeat leal<-test in step j.
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PRESSURE MONITOR gage must Indicate
1,275 125 psi. Same rllsul( as in step j.



Procedure

n-~896·~
Volume II

Result

Secllon III
Paragraph ~. 31A

1. On HIGH I'fiESSUHE panel, open and con·
trol nressu,'e with SHUTOFF valve ':ntll PH£S
SURE monitor gage indicate~ 1,800,40 psi;
then repeat leak-test in step c.

m. Using HIGH PRESSURE panel, "educe
pressure to oxidil.er inlel p",'( (11) as (ollows:

(1) Close SHUTO~'F valve and open V~;NT

valve.

(2) Adjust PIlESSUHE HEGULATOH until
REG SUPPLY PRESS gage indicates zero.

(3) Close VENT valve.

pnESSURE monitor gage must indicate I, 8L',)
,40 psi. Same result as in step c.

Oxidizer inlet port (R) deprEssurized.

HIGH PRESSURE panel depressurized,

Nune.

3-31A. OxidJzer Seals Ambient Leak·Test (01' Va:ve 306866.

a. Disconnect line and titling (rom G05 None.
Instrumentallon po,·t (A); then Install plug (87)
and seal (88) in port (A). Torque plug to
240 .10 Inch-pounds. Plug open line.

b. On FLOW/A P MONITOR panel, cluse None.
TEST CELL M0NITOIl PRb:SSURE VENT valve
and open SHUTOFF valve.

c. Using LOW PRESSURE panel, apply pres·
sure to oxidizer Inlet port (R) as (allows;

(1) Close VENT and SHUTOFF valves.

(2) Adjust PRESSURE REGULATOR until
REG SUPPLY PRESS gage Indicates 150 i 20 psi.

(3) Open and control pressure with SHUT·
OFF valv~ untll TEST CELL MONITOn PHES·
SURE gage indtcates 30 .5 psi.

d. Open 'JT ILITY NO. 1 valves C and A; then
meaSU1'e leakage from oxidizer vent port (D)
ar.d oxidizer outlet port (C) at outlets lC and
lA.

e. Using leak-test compoUJ1d (Mll.-L-25567),
check for leakage at jotnt between oxlclJzer hous
Ing and actuator housing and at plug (87) Installed
!n 005 instrumentation port (A).

f. On LOW PRESSURE panel, open and con
trol pressure with SHUTOF'F valve until TEST
CELL MONITOR PRESSURE gage Indicates
100 ±5 psi.

None.

LOW PRESSURE panel pressurized.

Oxidizer Inlet pori (R) pressurized. TEST
CELL MONITOR PRESSURE gage must Indicate
30.5psi.

Maximum allowable leakage from each port is
10 sclm.

No leakage (bubble formation) is allowable at
either location.

Oxldtzer Inlel port (R) pressurized. TEST
CELL MONITOR PRESSUkE gage must Indicate
100 .5 psi.
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Procedure

g. Hepcat steps d and ~
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R~sult

Same l'esults as in slt'ps d and c.

h. On LOW PHESSURE panel. <:lose SHUT
OFF valve: (hen adjust PHESSllHE REGULATOH
until REG SUPPLY PHESS gage ind,,:ales zero.

i. On FLOW/A P MONITOH p;'lIel, close
T~~ST CELL MONITOH I'RESSUIlI~ gage SHUT
OFF' valve; Ihen 0llen VENT valve.

j. Usillg HIGII PRESSUnE pallel, apply Ih'es
slire to oxidizer inlel pori (H) as follows:

(I) Close VENT alld SHUTOFF valves.

(2) Adjust PRESSURE m:GULA1'OH
until nEG SUPPLY PHESS gage indicat(>s
2,200 ; 200 psi.

(3) Open and ('onlrol pressure with SHUT
OFF valve until PHESSURE moultor gage Indi
cates 1,000,20 psi.

k. Hepcat sleps d and e.

1. On HIGH PRESSUnE panel, open and
control pressure with SHUTOFF valve until
PRESSURE monitor gage Indicates 1,800 j 40
psi.

Ill. Hepeat steps d and e.

Pressure to ozidizer Inll>t port (HI shut ofr.

None.

None.

HIGH PRESSURE pant'l pressurized.

O.,idizer Inlel pOI·t (H) pressu,'lzcd. PHES
surn: monllor gage Illust indicate 1,000,20
Jlsi.

Same results as in steps d and e.

PRESSURE manito,' gage must indlcale
1,800 t40 psi.

Same results as In steps d and e.

3-52B Change No. 11 - :t9 February 1968
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Proccdurc

n. Usin\: 1ll0H PRESSUHE panel, reduce
pressure to oxidizer inlet pOI'! (It) as follows:

Result

Section 111
Paragl'llph 3- 32

(I) Ciose SHUTOFF ~alve and open VENT
valve.

(2) Adjust PIlESSUHE HEOULATOH until
Imo SUPPLY PHESS \:a\:e o"Ueates zero.

(3) Close VENT valve.

a. Usln\: MED PRESS FUEL COMPATIBLE
punel, apply presslll'e !o fuel Inlet port (K) as
fo\lows:

(l) Close VENT and SHUTOFF valves.

(2) AdJus: PHESSUHE REGULATOR wltil
REG SUPPLY PHESS gage Indicates 30 ,5 psI.

(3) Open SIIUTOFF valve.

b. Open UTILITY NO. 2 valves Band C then
measure leakage as follows;

(I) Fuel vent port (0) at oullet 2e. \Jae
leak- test compouncJ.

(2) Fuel outlet port (H) at outlet 2C.

(3) ,Joint uelween fuel housing and actuator
housing. Use leak-tost eumpound.

(4) .Joint between fuel housing and fuei
outlet port retainer. Use leak-test compound.

c. On MED PRESS FUEL COMPATIBLE
panel PRESSURE REGULATOR, Increase
pressure until RSO SUPPLY PRESS gage Indi
cates 100 ±5 psi.

d. Repeat leak· test in step b.

e. On MED PRESS FUEL COMPATIBLE
panel, close SHUTOFF valve; then adjust PRES
SURE REGULATOR until REG SUPPLY "'RESS
gllge indlrates 7,"rn.

Oxidizer inlet [lort (H) depressurized.

111011 PRE:SSUllE panel depl·essul·lzed.

None.

None.

MED PHESS FUEl, COMPATIBLE punel pre~

sul'1zed.

Fuel inlet port (K) proSSUl·lzed.

No leakage (bubble formation) Is allowable.

Maximnm allowable leakage It 20 8clm.

No lealmgc (uuuble formallon) is allowHule.

No leHkage (buuble formation) Is allowable.

Fuel inlet port (K) pressure lrcrcascd.

Same result as in slep b.

Pressure to fuel Inlet port (K) shut off.
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Pl'occdul'C
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Hesult---
f. IJsin~ IIIGII PRESS FUEL, COI\II'A'l'IBLE

1,.lIlel, apply pres,ure to fuel inlet port (K) as
follows:

(I) CI0se VENT valve.

(2) Adjust PRESSURE HEGULATOR unl.il
REG SUPPLY PHESS ~a\{e Indicates less than
1,000 psi.

(3) Adjust PHESSUHE REGULATOH unlll
REG SUPPLY PHESS \{a\{e indlcates 1,075 j 20
psI.

(4) Open SIIUTOFF valve.

\{. Hepcat leak-test in step h,

h Ensure that a sufficient amount of leak
test compound is applied at joint hetween fuel
housh,\{ and actuator hous!n\{ and between iuel
hous!n\{ and fuel'lutlet port retainer.

I. On IIlGII PHESS FUEL COMPATIllLE
panel PRESSUHE HEGU LATOH, increase pres
sure untlllll,G SUPPLY PRESS ga\{e 1:'(lIeates
2,070 j 40 psi. Maintain pressure for a mini
mum of 5 minutes.

j. Measure leakage at UTILITY NO. 2 panel
as follows:

(I) Fuel ','ent port (G) at outlet 2D. Usc
leak· test compound,

(2) Fuel outlet port (II) at outlet 2C.

k. Usin(( IIIGII PHESSunE FUEL COl\iPAT
HlLE panel, reduce pressure at fuel Inlet port
(K) as follows:

(1) Close SIIUTOFF valve and open VENT
valve.

(2) Adjust PRESSURE HEGULATOR until
REG SUPPLY PRESS gage Indicates 1,075 ±20
psi.

(3) Close VENT valve and open SHUTOFF
valve,

I. Che"!, jtJint between fuel housing and actu
ator housing and between f'Jel housing and fuel
outlet port retainer for bubble (ormation.

3-54 Change No. 4 - 6 December 1966

None.

IIlGlI PIU;SS FUEL COMPATIBLE panel pres
sure reduced.

IlIGII PRESS FUEL COMPATHlLI, panel pres
surized.

Fuel inlet l'OJ't (K) pressllrized.

Same result as in step b.

None.

Fuel inlet port (K) pressure Increased.

No leakhge (bubble formation) is llllowable.

Maximum allowable leak.1ge Is 20 scim.

Fuel Inlet port (K) depressurized.

HIGH PRESSURE FUEL COMi'ATIDLE panet
pressure reduced.

Fuel tnlet port (K) pressurl?ed.

No leakage (bubble (ormation) is allowable at
alther joint.
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Procedure

m. Using IlIGII PHESS F'UEL COMPATIDLE
panel, reduce pressure at fuel Ir let port (K) as
follows:

SCction III
Paragraph 3-33

(I) Close SHUTOFF valve and open VENT
v'llve.

(2) Adjust PRESSUHE REGULATOR unt'l
REG SU PPLY PRESS gage Indicates zero.

n. Close UTILITY NO. 2 shutoff valves.

3·, 33. Inboard Seal Ambient Lea!t-Test.

a. Disconnect line at PNEU LOW PHESS
OUTLET; then connect a tee fitting and a line
from ball valve actuatol' housing vent port (E)
to PNEU LOW PHESS OUTLET. Cap open
lines. Install a hand valve In open end of tee.

b. Using LOW PHESSUHE pa'\el, apply Ill'es
sure to actuator houslr\g vent pol'! (E) as fol
lows:

(I) Close VENT ami SHUTOFF valves.

(2) Adjust I'RESSUHE HEGULATOR until
REG SUPPLY PRESS gage Indicates 30 ±5 psi.

(3) Open SHUTOFF valve.

c. ot~en llTILITY NO. 1 valve C and
UTILITY NO. 2 valve Hi then measure leakage
as follows:

(l) Oxidizer vent port (D) at outlet Ie.

(2) Fuel vent port (G) at outlet 2H. Use
leak-test compound.

(3) Joint between actuator housing and
position switch cover. Use leak-test compound.

(4) Joint between position switch and posi
tion switch cover. Use leak-test compound.

(5) Actuator vent port (P). Use leak-test
cnfllpound.

d. Using LOW PRESSURE panel, reduce
pressure at actuator housbg vent port (E)
as follows:

(I) Close SHUTOFF valve.

Fuel Inlet port (K) depressurized.

IlIOII PHESS FUEL COMPA'l'!I3LF, panel de
pressurized.

None.

None.

None.

LOW PRESSUHE panel pressurized.

Actuator housing vent port (E) pressurized.

Maxlmu m allowable leakage Is 10 sclm.

No lealmge (bubble formation) 15 allowable.

No leakage (bubble formation) Is allowable.

No leakage (bubble formation) Is allowable.

No leakage (bubble formation) 15 allowable.

None.
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Procedure
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Volume 1/

Hesult

(2) O[len hand valve at [lort (E),

(3) Adjust PRESSURE IlEGULATOn until
REG SUPPLY PHESS gage Indicates zero.

3-34. Actuator Seals Ambiellt Leak-Test.

I a. Slowly a[lply facility hydraulic SU[lply
[lreSSUI'e until SUPPLY PRESSURE gage indi
cates 2,200 J 50 [lsi.

b. Uslnl: HIGH PRESS FUEL COMPATIBLE
[lanel, a[lply [lressure to HYDHAULIC CON
TROL [lane1 as follows:

(1) Cll>,e SHUTOF~' valve,

(2) Adjust PRESSURE HEGULATOH untll
HEG SUPPLY PRESS {(age Indicate 2,100,200
[lsI.

e. Using HYDHAULIC CONTHOL [lanel,
sloWly o[len 11IGB PRESS SHUTOFF valve ulltll

I PHESSUHE MONrrOH "A" gage Indit:ates
1,500 ,30 [lsi; then close valve.

d. Press HYDRJI,'JLIC CONTROL [lanei
TEST CELL SUPPLY "A" SWitch-light; then
[lress TEST CELL SUPPLY "D" switch-light.

c. Chock for flUid leakage at actuutor vent
pOl't (1').

f. On HYDRAULIC CONTROL panel, slowly
open HIGH PRESS SHUTOFF val ve unUl PRES
SURE MONl'rOR "A" gage Indicates 2,000,40
[lsi: then close valve. Maintain [lressure for
a minimum of 5 minutes,

g. On MED PRESS FUEL COMPATIBLE
[lanel, O[len SHUTOFF and VENT valves,

h. On HYDRAULIC CaNTHaL panel, slowly
o[len MED PRESS SHUTOFF valve until PRES
sUlm MONITOH "A" gage In(Ucates 1,300 J 30
[lsi; then close valve.

I. Check for fluid leakage at actuator vent
port (1').

j. Pross HYDHAULIC CONTROL [lanel
TEST CELL SUPPLY "A" switch-light

k. Check for fluid leakage at juncllon of
actuator housing and actuator housing end cap.
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Actuator housinl: vent port (I';) delH'cssurlzed,

LOW PRESSUHE panel depressurized.

SUPPLY PRESSURE gage must indioate
2,200 ,50 psI.

IllUIl PHESS ~'UEL C01'.1PATIDLE amlllY
IlHAUr.IC CONTHOL p"I1/'ls pl·essuri~ed.

ACT CLOSING port (M) jll'essurized and b~1l

valve l'emains elosed, PRESSUHE MONITOH
"A" ~age must indicate 1,500 !30 psi.

ACT CI,OSING port (1'.1) dcprcssurilled. ACT
OPENING (lort (L) pl'essuril.ed and ball valve
opens. Light lA off and light ID on.

No fluid IcakaglJ Is allow:.ble.

ACT OPENING port (L) pressure Increased
and ba~1 valve remains open. PRESSUHE
MONITOR "A" gage must indicate 2,000 t 40
psi.

None.

ACT OPENING port (L) pressure reduoed.

No fluid leakap,e is allo\vable.

ACT CLC6ING PORT (M) lll'essurized and
ACT OPENING port (L) remains pressurized.

No fluid leaJ<Ugc is allowable.
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Seetion III

ProcedU£.2

L On HYDRAULIC CONTROL panel, slowly
"pen HIGH PRF;SS SHUTOFF valve untll PRES
SURE MONITOR "A" gage Indicate, 2,000 ±40
psi: then closo valve. Maintain JlreSSure for a
minimum of 5 mlnute.q.

m. On HYDRAULIC CONTROL panel, slowly
open MED PRESS ShUTOFF valve until PRES
SURE MONITOR "A" gage Indicates 1,300 ±30
psI.

n. Check for fluid leakage at actuator vent
port (1').

o. Press HYDRAU ...iC CONTROL panel
TEST CELL SUPPLY "8" SWitch-light; then
press TESr CELL SUPPLY "A" switch-light
after ball valve Is closed.

p. On mGH PRESS FUEL COMPATIBLE
l1anel~ adlust PRESSURE REGULATOR until
REG ~UPl)LY PRESS gage Indicates zero.

q. On HYDRAULIC CONTROL panel, open
MED PRESS SHUTOFF valve.

1'. On HYD HIGH PRESS MONITOIl ranel,
opea PRESSURE MONITOR "A" shutof valve
U',ltII gage Indicates zero; then clo!!e valve.

rA. Reduce facility hydraulic supply pre!!
!lure to zero.

s. Using HYDRAULIC CONTROL panol,
Ilerlorm the following:

(1) Close MED PRESS SHUTOFF valve.

(2) Press HYDRAULIC SYSTEM BYPASS
switch-light.

(3) Press HYDRAULIC SYSTEM SUPPLY
swltch .. lIght.

t. OIl MED PRESS FUEL COMPATIBLE
panel, close ~~UTOFF and VENT valves.

!k!!.!ill
ACT OPENlNG port (L) and ACT CLOSING
port (M) pressures Increasec'.

ACT CLOSING port (M) and ACT OPENING
port (L) pI essure reduced.

No fluid leakage is allowable.

Ball valve closes and ACT OPENING purt (L)
and ACT CLOSING port (M) depressurized.
Li{(ht 1B off and lI{(ht IA On.

IllGR PRESS FUEL COMPATIIlLE pllllel de
pressurized.

HYDRAULIC CONTHOL panel depressurized.

PRESSUHE MONITOR "A" llage must Indicate
zero;

SUPPLY PRESSURE gage must Indicate zero.

None.

OPEH light on.

CLOSE light on.

Nonc.

WARNING

The follOWing procednre uses cleaning compound, which is
volatile. Use in a well-venlllated area since the vapor!! dis
place the oxygen In the all', resulting In suffocation.

tAo Remove all lenk-test compound from
joints and fillings wlth a clean, dry cloth, or
by flushing Inaccessible areas wlth cleaning
compound (MIL-C-81302).

u. Remove ball valve from test setup: thlln None.
drain l:nd purge control ~r.{l recirculating P<lS-
sages with gaseous nitrogen. Install protective
closures. Refer to paragrr.ph 3-2. Secure
equipment as outlined in pal'agraph 3-35.
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3-35. SECURING TEST EQUIPMENT.

3- 36. Alter ball valve testing Is completed and
valve is removed from test setup, secure eqUlp
menl as follows:

a. Reduce lacillty gaseous nitrogen and
I hellum pressure to zero.

b. On PNEU SOUnCE CONTHOL panel,
close ga~~ous nitrogen SHUTO~'F valve.

c. On SYIlTl:M SUPPLY panel, closc gase
ous nltrogen SHUTGFF nlvc and hellum SHUT
OFF valve; then open VENT valve.

d. On MED PRESS FUEL COMPATIBLE
panel, open SHUTOFF and VENT valves; then
adjusl PRESSURE REGULATOR to vent trappcd
pressure.

e. Close all shutoff valves, regulators,
and utillty valves.

f. Make sure all pressure gages indicate
zero; then close all vent valves.

g. Cap utility panel, test cell panel outlets,
and connectors.

h. Turn oscillograpl\ power and digltal volt
meter power off.

I. Move TEMPERATURE indicator switch
to OFF.

j. On HYDRAULIC CONTROL panel, press
switch.llghls so that HYDRAULIC SYSTEM
BYPASS llght indicates OPEN and remaining
lights indicate CLOSE 01' VENT.

k. On ELECTRICAL CONTROL panel, press
TEST SELECT swltch- lights so that all lights
are olf; then press POWER ON s\\ltch- light.

1. Turn DC POWER SUPPLY olf.

m. On POWER DISTRIBUTION panel, pull
out circuit breakers.

n. On Cryogenic Supply Unit G3146, make
sure LN2 SUPPLY and TANK LP SHUTOFF

3- 58 Change No. 11 - 29 February 1968

valves are closed and that LN2 VENT valve is
open.

3-37. GAS GENERATOR BALL VALVE SWITCH
NA5- 27332"ANI5 NAG- 27443. --

3-38. The lollowlng procedures contain clean
ing, Inspecting and repairing, and testing in
formation reqUired to maintain the gas generator
ball valve switch. The switch is hermetically
sealed and "0 disassembly 01' assembly Is
possible.

3-39. CLEANING.

3-40. Hand-clean switch exterior surlaces for
pneumatic service, and clean electrical can
neclor using electrical connectur cleaning pru
cedure in H-3896-3, Volume I.

3-41. INSPECTING AND REPAIRING.

3-42. Inspect lhe swltch for general condition,
cleanness, damage to threads, corrosion,
distortion, nicks, burs, scratches, and bent
electrical connector pins. Refer to R-3898-3,
Volume I, for general repatr procedures.

3-43. TESTING.

3-44. Thts test procedure outlines require
ments for testing the gas generator ball valve
switch.
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3-45. RESISTANCE AND INSULATION RESISTANCE TEST.

Procedure Result

Section III
Paragraph 3-45

I

a. Connect a multimeter hetween pins B
and C of electrical connector; then slowly
extend shalt until multlmeter IndIcates lesl;
than one ohm.

b. Using a multlmeter anti a decade resist
ance box, measure i'eslstance blltween pins B
and C as follow,~:

(l) AtiJusl decade resistance box for 0.5
ohm, and ZtWO multlmeter.

(2) Connect multimeter leads to decade
resistance box terminals.

(3) Measure decade box resistance and
note exact multlmetor Indication for 0.5 ohm.

(4) Measure reslstlulce between pins B
and C.

c. Using a multimeter and a decade resist·
ance box, measure resistance between pin D
and housing as follows:

(1) Adjust decade resistance box for 0.5
ohm, and zero multlmeter.

(2) Connect multlmeter leads to decade
resistance box terminals.

(3) Measu~e decade box resistance and
note exact multlmeter Indication for 0.5 ohm.

(4) Measure resistance between pin D
and housing.

d. Using megohmmeter , apply 500 ±SO vdc
between pins nand D of electrical connector
llud measure Insulation resistance.

e. Uolng megohmmeter , apply 500 ±SO vdc
loetween pins A and B of electrical comiector
and measure insulation resistance.

f. Connect a multimeter between pins A
and B of electrical connector; then slowly
retract shalt until multimeter Indicates less
than one ohm.

Multimeter must Indicate l,ss Ihan one ohm.

None.

None.

None.

Resistance must not exceed 0.5 ohm.

None.

None.

None.

Resistance must not exceed 0.5 ohm.

Reslstanco must be 100 megohms minimum.

Resistance must be 100 megohms minimum.

Multlmeter must Indicate less than one ohm.
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Paragraph 3-46
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He lull

g. Using a mullimeter and a decade resist
ance box, measure resistance between pins A
and B as follows:

(l) Adjust decade resistance box for 0.5
ohm, and zero mullimeter.

(2) Connect mullimeter leads to decade
resistance box terminals.

(3) MeaDure decade box resistance ,.nd
note exact Illultimeter Indlcallon for 0.5 ohm.

(4) Measure resistance between pins A
an'.! B.

h. Using megohmmeter, apply 500 ±50 vdc
between pins Band 0 of electrical connector
and measure Insulation resistance.

t, Using megohmmeter. apply 500 ±50 vdc
betwe~1l pins B and C of electrical ~onnector

and measure Insulation resistance.

j. Remove swttch from test setup. Package
and protect Indicator as outlined In R- 3896- 3.
Volume I.

None.

None.

None.

Resistance must not exceed 0.5 ohm.

Heslstance must be 100 megohms minimum.

Resistance must be 100 m(!gohmr Il.lnlmum.

None.

3-46. CONTINUITY VERU'ICATlON TEST. This test Is a prelnstallatlon requirement only.

a. Fully extend shaft; then using a multl
meter, continuity test open and closed swttches.
Record multlmeter Indication.

b. Fully retract shaft; then using a nlultl
meter, continuity test open and closed swttches.
Record multimeter Indication.

3-60 Change No. 21 - 12 November 1971

Multlmeter must Indicate tnflnlty between
pins A and B and continuity between pins D
and C.

Multlmeter must Indicate continuity between
pillS A and B and Infinity between pins D and
C.



H~3896··3

Valuma n
Section IV

Pal'~gl'aphe 4-1 to 4~10

SEC'rION IV

GAS GENEHAl'On OXIDIZER PURGE CHECK VALVE

PNEUMATIC FLOW TE~TZH G::lI04, COMPONENTS TEST CONSOLE G3141}
AND COMPONENTS ADAPTER SET G3143 MUST Bl<; OPERATED BY
AUTHORlZED PEHSONN'EL TRAINED IN THE USE OF THE EQUIPMENT.

WARNING

I
4-1. GAS GENERATOR OXIDIZER PUHGE
£~mcKVAi;VEWllQ!§. ------
4- 2. 'file f ollowJng procedures cOT/win the
disassemLUng t cleaning, int-lpccUtlg 'lnd r('
pairin~, assflmblin3, and tostlng i'lformntloll
l'cquil'cd to maintain the gas generator oxidf;:or
purge chock valve. See Iigurc 4-1 fnr test
Qquipment and special tools. Rrtar to H-3°96-4
£01' protecli V'€ closuref'.

a. Usinp, asaombly tool T- 5041524, rC'!nove
gatL seat (1) and seal (2) from body (7). Gate
seal (1) is staked in 2 places' staktnr; pops nut
when g.:te seat (1) is unscn'wed.

b. Remove pin (3), SPldt~S (4, 5), and gale
(6) from gate seut (l).

4- 5. CLEA NrNG.

4-3. DISASS£MBUNG.

4-4. Disassemble the gas generatol' o;ddtzer
purge cheC'k Vl.1VE> to accomplish necossa.ry
l'cpairs and/o!" replacement. Soe rlgUl'O 4-3
for pal"tB end indnx nl1mhcrs.
Figura 4-2 deleted.

NO'fE

.ve~d (2) muat be cMtercd on Wlfc
~wat (1).

4-7. INSPECTING AND REIjAIWNG.

4-9. ASSEMBLING.

4-6. Clean all parts of the g;15 ~encrator oxi
dizer purge check valve for liqll1d o:(ygen sCl:'vice
as outlined in H-3896-3, Volunle I.

4-8. InsfJecttn~ the gas gellel'alor oxidizf'r
purge ('/reel< valve d"tormitl€s if the Indi\'ldllal
parts have hc-'!n damaged hy mishandHng or
wear. fnspect parts, that contact liquid o ....ygell
wtwlJ installed. for (n'idellce of dye. Part s with
dyrd 1;Ur!~ l',.,S must h;l \Ie rtye sttippcd from pa rt
aB outlined in R-3B96- 3, Volume 1. See fi b'1lrc
4~4 and inspect indlviduaJ parts .for g-e'd"lral
condition, cleannctJs, d~mage to threactr-;, corro~

sj(1Jl, distortion, Jlicks J burs, and scratches.

4- 10. Assl~mbly of the gas geuorator oxidi7.cJ'
purge du'ck va.lve must be perfol'll1 crl with care
to prevent <tanlage to searing Md sealing sur
faces. All parts must meet cJ~alltllg r~quirf!~

monts outlilWd in paragraph 4-lJ. Sec figlll'o
4- 3 fur parts and lndex llumbt>ra.

a. InstaH gate (6), spriu~s (4, 5}, and pin
(3} on gate seat (1).

b. Install gate se:tt (1) and sea! ("') in bndy
(7).

USt;'

l'reS8Ul"c·c!lCCYR
valve after l'f'pair.

i .aps gate 8')at.

nr,lI1uve$' J l'epbces t
and tOJ'qtW; v:-tl ve
seat.

Liquid
Nitrogen
Containo"ll"

Crrmpl·nenls
lHhtptl~r Set

Pn(>umatic
Flow Tflster

Part No. Nomenclature

G3104

G3143

t -t>03'iB05 I,appilll~ Tool

T-5011524 Amwml>ly
'1'001

03141

0013531

1'-5034181J Prf'%ur€
Test it h::ttfrfl

M('(lsurcs purge
('/lock valve dowr.
~ll"('am ?nounUdic
IRakahl.'l.

Compollcnts J.'rovidef.l pneutnatie
Test Crmsole rJl'Cf.>sure for l~~tlng

Jlurge check valve.

Provides ha.rdware
for purgc' ChHCk

v:dve tel)t setups.

'ProvltlPfj cnl\l:~i"el'

for liquld n'ltrc)g·.,.~,

dO/iug ctHlck valve
cold-t, sring.----_....- ...- ._~-------. ......_.-~~.. _._- .............-- .__.._~-

Fi/{uro 4~.:l. Tost l'~qlllpmelll and SW~dHl Too's
fClr Gas Generator OxJdlze~' Puree Clwek Valve

------~---_._--~_.

Change No. 22 - 15 I'''ebru.1.ty 1972 4~1



Section IV R-3896-S
Volume II

6

1 Gate Seat
2 Seal

3 Pin
4 Spring

2

5 Spring
6 Gate

7 Body

I Figure 4-3. Gas Generator Oxidizer Purge Check Valve--Exploderl Viuw

Replace.

Replace.

!leplace.

Hole diameter for wear.

Damaged threads.

Sealing surl"ce must be free of nicks, scratches,
and Imperfections that could Impair Its sealing
capablilty.

Damage.

Corroslon, cracks, or wear.

Deterioration, damage, or wear.

Seal (2)

Part Name and
_;;:In::.d:;:e::.:x...:N:.:;o:.:.:...-__. ..:In::.sp=e~c.;;tl:::n!1.g__ . -:::.:R~iring

Gale Seat (1) Sealing surlace musl be free of nicks, scratchc's, Repair of gate seat consislsof
wear, and Imperfections that could impair Its lapping seat willi lapping tool
,ealing fur.ctlon. T·5037805 to obtain results of

paragraphs 4-11 through 4-19.

Replace If diameter exceeds
0.141 fO. 001 Inch.

Refer to R.3896·3, Volume I
for thread repair.

Replace.

Pin (3)

Springs (4, 5)

Gate (6)

I F!gure 4-4. InBpecllng and Repairing Gas Generator Oxidizer Purge Check Valve (Sheet 1 of 2)

4-2 Change No. 20 - 19 Ma.y 19'11



Part Name and
Index No.

Gate (6)
(Cont)

Body (7)

R-3896-3
Volume II

Inspecting

Sealtng surface must be free of nicks, scratches,
wear. and Imperfections that could Impair Its
sealing capability.

Sealing surface must be free of nlckq, sCl'atches,
and Imperfections that could Impair Its scaling
capability.

Damaged threads.

Scctlon IV
Paragraphs 4-11 to 4-12

Repairing

Lapping of gate j s pe1'llllssible to
obtain results of paral'lraphs
4-11 through 4-19.

Repair of sealtng surface consists
of lapping surface to obtain result 1

of paragraphs 4-11 through 4-19.

Refer to R-3896-3, Volume I,
for thread repatr.

Figure 4-4. Inspecting and Hepalrlng Gas Generator Oxidizer Purge Check Valve (Sheet 2 of 2)

c. UsIng assembly tool T- 5041524, torque
gate seat (1) to") 100-125 in-lb.

WARNING

The following procedure uses liquid
nitrogen, which must not be allowed
to come In contact with any part of
the bedy. Human tissue will freeze
upon contact, causing serious Injury.
Eye protection and protective clolhlng
must be worn by personnel handling
liquid nitrogen. Liquid nllrogen
must be used In a well- venlii.aled
area since the vapors displace the
oxygen In the air, resulting in
suffocation.

d. Chill down check valve by Immersing
valve In liquid nitrogen (MIL-P-2'/40l). When
boiJIng stops, remove valve from liquid nitrogen
and "etorque gale seat (I) immediately to 100
125 ill-lb.

e. When check valve has returned to room
tetnperalure, Ilt:u~e bo,~v (7) lab into gate seat
(1) holes, 2 plac()s 180 tlegreeR apart.

4-11. TESTING.

4-12. 'fhls procedure oulllnes requirements
for complete testing of gaR generator oxIdizer
purge check valve, ustng Components TAst
Console G3141 and Components Adapter Set
G3143. Pneumatic ~'Iow Tester 03104 and
leak-test compoWld (MJL-L-25567) are used
for pneumatic leak-testing. Any deviations,
Including the lise of other equipment, must be

equivalent to the tesl requIrements, safety
standards, and equipment specified in this
procedure. Prior to starllng the test, Install
pressure teG! fixture on purge check valve as
shown In figure 4-5. Index lellers are assigned
to the valve ports for ease 01 identification In
illustrations. Set up Components Test Console
G314l electrical patch-panel (fig-me 4-6) and
prepare console for use (figure 01-7). See figure
4-8 f'Jr a cutaway view and test portldenllfica
lion. Refer to paragraphs 4-14 through 4-19 for I
purge check valve test procedures and see
figures 4-9 through 4-11 for test setups.

CAUTION

During test procedures, the gas
generator oxidIzer pnrge check
valve and the test equipment must
be maintained In a liquid-oxygen
clean condition.

-----
Index Valve Port
Leller Port 'test I'late Connection

A Inlel 1'-5034186-116(a) AN815-6C(n)

B Outlet T-5034186-103(a) AN3lo .. 6C(a)

(a) Maintain Item in liquld-oxygen-clean
llondltlon.

Flgur,~ 4- 5. Prep3l'lng Gas Generator Oxldl zer
Purge Check Valve for Testing

Change No. 21 - 12 November 1971 4-3/4-4



R-3896-3
Volume II

Section IV

HYDRAULIC
FLOW

PNEUMATIC
FLOW

FLOWMETER

RtTURH

OUTPUT

TllIf
SELECT

7

II

IlL ~~

~~7F ;i~ 7c<:c,,>1~7N~lffil~llourpur• I I I
--lo.' 71 I I I
1""' I I Ia I.e 7G( .~17PI I RKTURN

~+-1:::9I<=,,~C:'·:~f-""1-+~'~~TElIf ". 17R
__...._~. SElZCT .,

• 7J 8

~o sc(... ,,171<: II
~~ AI III

~,-L- .~17L \I
L...__~~>.r.-o so ,...- "

'i. • 8J H

ISO < "17'1

CHA88lll
GROUND

DIGrrAL
VOLTMETER

FRBQ
INPI1I' "

~~

FLOWMETER FREQUENCY MONITOR PATCHING

i02elOl-&o21A

Patch- From To Patch- From To
cordIa) J6- J6- CordIa) ./6- Ja-

K3. 7C 17N KJ.. 7J 8J
K3. 7E 8E K3. llC 17K

K3. 7F t9L K3. 80 17L

K3. 7G 17P K4.09 17M 17R

K3. 7K 19K 190

(a) Use any cQrd length :required on nil patch-cords numbered K3.

Flgul'e 4-8. Components Test Console Patch-Panel Requirements

I
Indlcati'Jn/Remarks

ConsoJ.e main power oCf.

Electrical utility outlets
power off.

Position

Pulled out
Pulled out

Control

CBl (30 AMP)

CB2 (10 AMP)

Panel

NOTE

The press-to-operate sWltch-llghts located on Components Test
Console 03141 operate on and off by alternately pressing the Cac;e
oC the switch. Make surc swltch-llghts are pressed only as nec"
essary to obtain specllied indl~atlon.

J'.illH'OWER TURN Qli

POWER D1STIUBUTION

PRESSURE/TEMPER
ATURE MONITOR

CHANNEl, SELECT OFF

Figure 4-7. Preparing Components Test Console ror Use (Sheet 1 oC 4)

Chanl!'e No. 15 - 2~: April 1969 4-5



Sectlen IV R-3896-3
Volume n

Panel Control Position indication/Remarks

PRE-POWER TURN ON
(Cont) -

DC POWER SUPPLY AC INPUT

VOLTAGE VERNIER

Down (of.()

Mldposltlon

VOLTAGE ADJUST Fully counter
clockwise

CURRENT LIMIT o
AC INPUT INDICATOR OFF

ELECTRICAL CONTROL MILLIAMPERES OFF
RANGE SELECT

VOLTS RANGE OFF
SELECT

VOLTAGE ADJUST Fully DECREASE

OSCILLOSCOPE INTENSITY POWEHOFF

DIGITAL VOLTME'rER 115 V/230 V 115V At rear of unit.

100 KC STD INT/ lNT At rear of unit.
EXT

TEST CELL ELECT.
OUTLETS

POWER

Connector J701

Connector J702

Down (off)

Capped

Capped

TEST CELL ELECT.
OUTJ,ETS

Connector J703

Connector J704

Con"ector J705

Resistor
plug 3088-9

Capped

Capped

Temperature indicator
load.

CAUTION

CBl (30 AMP) Pushed In Console main power on.

CB2 (10 AMP) Pushed In Electrical utility outlets
power on.

AC INPUT Up None.

CURREN'r LIMIT 3

Check that facility pneumatic a"d hydraulic supplies to console are
off.

POWER TURN ON

POWER DISTRIBUTION

DC POWER SUPPLY

Figure 4-7. Preparing Components Test Console for Use (Sheet 2 of 4 )

Chan~e No. 9 - 31 July 1967



Panel Control

R-3896-3
Volume II

Position

Secllon IV

Indication/Remarks

POWER TURN ON
(Cant)

ELECTRICAL CONTROL POWER

HYDRAULIC CONTROL

VOLTS-RANGE
SELECT

TEST SELECT 1

TEST SELECT 2

TEST SELECT 3

TEST SELECT 4

TEST SELECT 5

TEST SELECT 6

TEST SELECT 7

TEST SELECT 8

HYDRAULIC SY:iTEM
BYPASS

HYDRAULIC ,iYSTEM
SUPPLY

'fEST CELL
SUPPLY "A"

TEST CELL
SUPPLY "B"

FLOW MONITOR
SHUTOFF

LOW FLOW BYPASS

D (0-30)

POWER light ON. AC
INPUT light on. (a) I
None.

Light 1 off. (a)

Light 2 off. (a)

Light 3 off. (a)

Light 4 off. (a)

Light 5 off. (a)

Light 6 off. (a)

Light 7 off. Hydraullc
Iflow monitor control,(a)

Light 8 off. Pneumatic

Iflow monitor control.(a)

OPEN.(a)

CLOSE,(a) I

VENT.(a) I
VENT.(a) I

CLOSE.(a) I
CLOSE.(a) I

FLOW-MONITOR-TEST

DIGITAL VOLTMETER 115 V/230 V H5V At rear of unit.

100 KC STD INT/ . INT At rear of unit.
EXT

STORE/DISPLAY DISPLAY At rear of unit.
DURING COUNT

RANGE 100 V

~-=-:-____ FUNCTION FREQ
(a) If Indication Is not as specified, press applicable swltch-lIghl. I

Figure 4-7. Preparing Components Tesl Console for Use (Sheel 3 of 4)

Change No. 20 - 19 May 1071 4-'1



Section IV

Panel

FLOW-MONITOR-TEST

DIGITAL VOLTMETER
(Cant)

ATTENUATION

R-3896-3
Volume II

Position

Mldposltion

Indication/Remarka

Readjustment may be nec
essary during test to obtain
consistent readings. Refer
to digital voltmeter manual.

SAMPLE PERIOD

St'.MPLING RATE

POWER

NOTE

I SEC
100 PER

3/4 turn clock
wise

ON

I

On ELECTRICAL CONTROL panel, TEST SELECT 7 switch-light
is for hydraulic flow and TEST SELECT 8 is for pneumatic flow.
Both switch-lights must not be on at the same time .

• Digital voltmeter must warm up at least 30 minutes.

~YMATIC PREPARATION

a. ~Jakc sure console Is In I.he following cundltion:

(l) Vent valves closed.

(2) Shutoff nlves closed.

(3) Utility valves closed.

(4) Regulators closed.

(5) Utility and test cell outlets capped.

b. Supply facility gaseous nitrogen to console. PNEU SOURCE CONTROL pan~1 SOURCE PRESS
gage indicates supply preoaul e.

e. On SYSTEM SID'PLY panel, open TO FUEL COMPATillLE SYS sht:toff valve.

d. On PNEU ROURCI£ CONTROL panel, open NITROGEN SOURCI!: SHUTOFF valve. SYSTEM
SUPPI.Y panel SYS SUPPLY PRESS gage Indicates supply presRure.

WARNING

SYSTEM PRESSURIZED lights (located on console lind in test cell)
come on to Indicate pressure downstream of console pressurizing
panels and Into test cell. Safety precautions outlined In R-3896-3,
Volume I must be followed when working with pressurized systems.

Figure 4-7. Preparing Components Test Console for Use (Sheel 4 of 4)

4-8 Change No. 10 - 7 November 1987



R··3896-3
Volume II

Section IV
Paragraphs 4-13 to 4-14

.D81l11·C-'

Procedure Result

4-14. AMBIENT TEMPERATURE REVE:R.SE
LEAK-TESTS.

Valve outlet port
(B) pressurized.
On FLOW/Ll P
MONlTOR panel,
TEST CELL
MONl'l'OR gage
Indicates 50 :< 1
psi.

Maximum allow
able leakage Is
25 sclm.

None.

Same results as
steps c and d.

None.

Valve outlet port
(B) pressurized.
On PRESS/TEMP
MONpanel
PRESSURE moni
tor gage must
indl~ate 1, (JOO
±20 psi.

Maximum allow
able leakage Is
25 sclm.

~ame ,-esulls as
steps g and h.

Valve outlet port
(B) depressurized.
On PRESS/TEMP
MON panel PRE
PRESSURE mon
Itor gage must
Indicate zero.

ResultProcedure

d. Measure at valve inlet
port (A) for leakage with Pneu
matic Flow Tester G3104.

e. Repeat steps c and d
at 100 ±2 and SOO ±5 psig.

f. On FLOW/Ll P MONl
TOR panel, close TEST
CELL INLET SHUTOFF
valve.

g. On HIGH PRESSURE
panel, adjust PR';;SSURE
REGULATOR until REG
SUPPLY PRESS gage indi
cates 1,000 ±20 psi.

h. Measure at valve inlet
port (A) for leakage with
Pnellmatlc Flow Tester
G3104.

I. Repeat st~P5 g and II
at 1,200124 psig.

j. On HIGH PRESSURE
panel, close SHUTOFF
valve and open VENT valve.
Close VENT valve afler
pressure decay. Adjust
PRESSURE REGULATOR
until REG oUPPLY PRESS
gage Indicates zero.

k. Remove purge check
valve from test setup.

(2) Open SHUTOFF
valve.

HIGH PRESSURE
pane! p~p~sur

ized.

?!---BODY

~~i"=-DIITLITii;i (81

~+-\t----- PIN

SlcrlON A·A

OATE ---1\--\::,--001\

OATE--_P/
SlAT

INUlT----
(AI

a. Make sure Components None.
Test Coneole G3141 and
purge check valve are pre
pared for use as ouUtned tn
paragraph 4-12; then connect
purge check valve to con
SOle. (See figure 4-10,
reverse-leak-test setup. )

b. On FLOW/Ll P MONl- None.
TOR pallel, open TEST
CELL INLET SHUTOFF
valve.

c. On mGH PIIESSURE
panel, apply pressure to
purge check valve as
follows:

Figure 4-8. Gas Generator Oxidizer
Purge Check Valve--Cutaway View

I Paragraph 4-13, figure 4-9 deleted.

(1) Adjust PRESSURE
REGULATOR until REG
SUPPLY PRESS gage indi
cates 50 ±1 pst.

HIGH PRESSURE
panel pressurized.

Change No. 21 - 12 Novemher 1971 4-9/4-10 .



Procedure Result

R-3896-3

Procedure

Sectton IV
Paragraphs 4-15 to 4-16

Result

c. On FLOW/.I1 P MONI- None.
TOR panel, open FLOW
MONITOR TEST CELL
OUTLET SHUTOFF' valve
and TEST CELL INLET
SHUTOF'F valve.

d. On PRESSURE/ TEMPERATURE
TEMPERATURE MONITOR indicator On.
panel, turn CHANNEL
SELECT switch to position 2.

e. On HIGH PRESSURE panel, apply pressure
to purge check valve as follows:

(I) Open SHUTOFF None.
valve.

I

Light 8 off.

TEMPERATURE
indicator off.

HIGH PRESSURE
panel and valve
Inlet port (A)
depressurized.

None.

HIGH PRESSUIlE
panel pressur
Ized.

I. On ELECTRICAL
CONTROL panel, press
TEST SELECT 8 switch-light.

j. On PRESSURE/
TEMPERATURE MONITOn
panel, turn CHANNEL
SELECT to OFF.

k. On HIGH PRESSURE
panel, close SHUTOFF
valve and adjust PH ESSUR E
REGULATOR until REG
SUPPLY PRESS gage indi
cates zero.

I. On FLOW/Li P MONI
TOR panel, close FLOW
MONITOR TEST CELL OUT-
LET SHUTOFF valve.

m. If purge check valve None.
testing Is terminated, re-
move valve from test setup
and secure equipment as out-
lined In paragraph 4-20.

n. Install protective None.
closures. Refer to
paragraph 4-2.

4-16. AMBIENT TEMPERATURE RESEAT
LEAKAGE TEST.

h. On PRESSURE!TEMPERA1'l'RE MONI
TOR panel, observe and record temperature.

a. Make sure Components None.
Test Console 03141 and purge
check valve are prepared for
use as outlined in paragraph
4·12; then connect check valve
to console. (See llgure 4-10,
flow test and reseat-test
setup. )

b. On FLOW/.I1 P MONI- None.
TOR panel, close UP
STREAM INLET SHUTOFF
valve and uncap 15.<1 P PNEU
DOWNSTREAM INLET
fitting. Open test cell Inlet
SHUTOFF valve.

c. On HIGH PRESSURE panel, apply pressure
to check valve as follows:

(l) Adjust PH ESSUIl E
REGULATOR unlll REG
SUPPLY PRESS gage Indi
cates 35 i 1 psi.

None.

None.

Valve Inlet port
(A) pressurized
to 35 ±1 pslg.

Light 8 on.

DVM must Indi
cate an equivalent
of 27 scfm mini
mum.

(2) Adjust PRESSURE
REGULATOR until TES7
CELL MONITOR PRES
SURE gage Indicates 35
±1 psI. Partially close
hand valve in test cell, If
necessary, to obtain Inlet
pressure.

f. On ELECTRICAL
CONTROL panel, press
TEST. SELECT 8 swltch
light.

g. On DIGI'1'AL VOLT.
METER panel, press
RESET switch. Measure
and record floll'rate.

I. If purge check valve
testtng Is terminated, se
cure equipment as outlined
In paragraph 4-20.

1
m. Install protective

closures. Refer to
paragraph 4-2.

4-15. AMBIENT TEMPERATURE FLOW-TEST.

a. l!repare dlgl!.:l volt- None.
meter (DVM) for flow
monitor-tests as shown In
figu,'c 4-7.

b. Make sure Components None.
Test Console G3141 and purge
check valve are prepared for
use as outlined In paragraph
4-12; then connect purge check
valve to console. (See llgure
4-10. flow-lest and reseat
test setup.) Fully open hand
valve In test cell.

Change No. 20 - 19 May 1971 4-11



Secllon IV R-3896~3

Volume n

TEST CELL

I 0314\

PNlCU HI PRE••>I"" INLET

0-1000 PlIO
PNZU MQif INUT

OPEN A --_. B~ "--~~-KJ
PNIU B1ClB
PRE•• OUTLET

REVERn.U:""-TUTS

----....- B

FInN TlIJT AND JUl:nAT.T1:'IT

LEOIND

_ OXDlIZlR.CLlI/oN SYSTEM

[jJ "":O:UMATIC RlLIllr VALVl18·,0IUl7·15

[!] IIAND VALVI .1_OO21IlOe·1

VALVI POlITI

A INLET

BOUTLET

PIIIU IDOB
PJUI:•• OUTU:T •I

PNEU .LOW
>ION IllLIT

lll\p UPIJTJUI:A>l
INU:T

m PNlU FInN
OUTLET

0·1000 PSJO
PN!:U MON [NUT

Fl·l-J·5

I Figure 4-10. Gas Generator Oxidizer Purge Check Vl:1ve Ambient Temperature Test Sekps

4-12 Change No. 20 - 19 May 1971



R-3896-3
Volume II

Section IV
Paragraph 4-17

Procedure Result

4-17. LOW·TEMPERATURE REVERSE-LEAK
TESTS.

a. Make sure Components None.
Test Consol~ G3141 and
purge check valve are pre
pared for use as outlined In
paragraph 4-12; then connect
check valve to console. (See
figure 4-11, reverse-Ieak
test setup. )

NOTE

Gaseous helium (Bureau of Mines,
Grade A) Is the test medium for low
temperature reverse-leak-tests.

b. On PNEU SOURCE Gaseous nitrogen
CONTROL panel, close pressure source
NITROGEN SOURCE shut off.
SHUTOFF valve.

HIGH PRESSURE
and LOW PRES
SURE panels
gaseous nitrogen
supply vented.

Helium supplied
to HIGH PRES
SURE and LOW
PRESSURE
panels.

None.

Valve outlet pOl·t
(B) pressurized
and TEST CELL
MONITOR PRES
SURE gage must
indicate 50 ±I psI.

c. On SYSTEM SUPPLY
panel, close TO FUEL
COMPATIBLE SYS shutoff
valve. Open SYS VENT
valve. After pressure
decay, close SYS VENT
valve.

d. On PNEU SOURCE
CONTROL panel, open
HELIUM SOURCE SHUT
OFF valve.

e. On FLOW/tJ P MONI
TOR panel, open TEST CELL
INLET SHUTOFF valve.

f, On HIGH PRESSURE panel, apply pressure
to purge check valve as follows:

(1) Adjust PRESSURE HIGH PRESSURE
REGULATOR untll REG panel pressur-
SUPPLY PRESS gage Indl- Ized.
cntes 50 ±1 P31.

(2) Open SHUTOFF
valve.

None.

PRESSURE DIF
FERENTIAL gage
on FLOW/tJ P
MONITOR panel
Indicates 12 psi.

PRESSURE DIF
FERENTIAL gage
must Indtcate
0.75 (+0, -0.2)
psi.

Result

Valve Inlet port
(Al pressurized.
TEST CELL
MONITOR PR ES·
SURE gage must
indicate 35 ±1 psI.

Inlet port (A)
pressure reduced
to 12 psI.

Maximum allow
able leakage Is
50 sclm.

HIGH PRESSURE
panel and valve
Inlet port (A)
depressurized.

None.

None.

None.

(3) Slowly adjust
PRESSURE REGULATOR
until REG SUPPLY
PR ESS gage indicates
12 psI.

d. On nOw/tJ P
MONITOR panel, open
UPSTRE.AM INLET
SHUTOFF valve.

Procedure

(2) Open SHUTOFF
valve.

e· On HIGH PRESSURE
panel, slowly reduce pres
sure to valve Inlet port (A)
until PRESSURE DIFFER
ENTIAL gage Indicates
0.75 (+0, -0.2) psi.

eA. Measure for leakage
from outlet port (B) with
Pneumatic Flow Tester
G3104.

f, On HIGH PRESSURE
panel, close SHUTOFF
valve. Adjust PRESSURE
REGULATOR until REG
SUPPLY PRESS gage
Indicates zero.

g. On FLOW/tJ P
MONITOR panel, close
TEST CELL INLET
SHUTOFF and UPSTREAM
INLET SHUTOFF valves.

h. Remove valve from
test setup.

\, If purge check valve
testing Is terminated, se
cure equipment as outlined
In paragraph 4-20.

I J. Install protective
closures. Refer to
paragraph 4-2,

Change No. 20 - 19 May 1971 4-13



Section IV
Paragraph 4-18

R-3896-3
Volume 11

WARNING

The following procedure uses llquld
nitrogen, which must not be allowed
to come In contac' with any part of
the body. Hum'ln tissue wl1l freeze
upon contact, causing serious Injury.
Eye protection and protective clothing
must be worn by peraonnel handllng
llquld nitrogen. Liquid nitrogen must
be used in a well-ventilated area
since the vapors displace the oxygen
in the all', resulting In suffocatlen.

4-18. LOW-TEMPERATURE FLOW-TEST.

a. Prepare digital volt- None.
meter (DVM) for flow-
monitor-tests as shown In
figure 4-7.

b. Make sure Components None.
Test Console G3141 and
purge check valve are pre
pared for use as outlined In
paragraph 4-12; then connect
purge cneck valve to console.
(See figure 4-11, flow-test
and reseat test setup.) Fully
open hand valve In test cell.

NO'l'E

I
Result

None.

Light 8 on.

Valve Inlet port.
(A) pressurized
to 35 ±1 pslg.

r. On ELECTRICAL CON
TROL panel, press test SE
LECT 8 SWITCH-LIGHT.

Procedure

q. Install protective
closures. Refor te.
paragraph 4- 2.

Gaseous helium (Dureau of Mincs,
Grade A) is the test medium for low
temperature tests. Gaseous nitrol;en
is an alternate test madium for low
temperature flow-test.

c. On FLOW/ll P MONI- None.
TOR panel, open FLOW
MONITOR TEST CELL OUT
LET SHUTOFF valve and
TEST CELL INLET SHUT
OFF valve.

d. On PRESSURE/ TEMPEHATURE
TEMPERATURE MONiTOR Indicator on.
panel, turn CHANNEL
SELECT switch to position 2.

e· On HIGH PRESSURE panel, apply pressure
to check valve as follows:

(1) Open SHUTOFF valve.

(2) Adjust PRESSURE
HEGULATOR until TEST
CELL MONITOR PRESSURE
gagc Indicates 35 ±I psI.
Part.lally close hand valve In
test cell, If necessary, to
obtain Inlet pressure.

Result

Maximum allow
ablc leakage Is
60 sclm.

Valve tempera
ture reduced.

Same results as
steps f and h.

None.

None.

On PRESS/TEMP
MON panel, PRES
SURE MONITOR
gage must Indi
cate 1, 000 ±20 psI.

Maximum allow
able leakage Is
60 sclm.

None.

Same results as
steps k and 1.

Valve outlet port
(8) and HIGH
PRESSUR E panel
depressurized.

Procedure

g. Flll container with
liquid nitrogen. Cold-soak
valve until bolllng stops.

h. Measure for leakage
at valve Inlet port (A) with
Pneumatic Flow Tester
G3104.

I. Repeat steps f and h
at 100 ±2 and 500 ±5 pslg.

j. On FLOW/ll P MONI
TOR panel, close TEST
CELL INLET SHUTOFF
valve.

k. On HIGH PRESSURE
panel, adjust PRESSURE
REGULATOR until REG
SUPPLY PRESS gage indi
cates 1,000 ±20 psI.

1. Measure for leakal\e
at valve Inlet port (A) with
Pneumatic Flow Tcster
G3104.

m. Repeat steps k and I
at 1,200 ±24 pslg.

n. On HIGH PRESSUR~;

panel, close SHUTOFF
valve and open VENT valve.
Close VENT valve after
pressure decay. Adjust
PRESSURE REGULATOR
unlll REG SUPPLY PRESS
gage Indicates zero.

o. Remove purge check
val ve from test setup.

p. U purge check valve
testing Is terlnlnated, se·
cure equipment as outlined
In paragraph 4- 2,0.

4-14 Change No. 20 • 19 May 1971
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TEST CELL

PNEV KlOH
PUSS, iliON
!HLET

Section IV

.G~I~I

I

•

e-OA ----. .0-.

0-1000 PlIO
PmU NON !HLET

PHEU HIOH
Pill•. Otrrl.ET I-

RE VERSE.1.>:""- t'11lTB -
PIIIU HlOH '-'"
PM•. OUTLJ:T

~. --------------------- -- '":::::

- PNIIU PL<:NI--
NllIl!HLET

-e A .. .)11II 1(2
1$6P
UPtrrREAM.- - IIILIlT

-
PLOW-TaIJ't AND m PNIIU pLow't:::::.
RESEAT·TlIT.

OUTLET

"'S
LlOEIG> 0.1000 PlD "'"'U ....

_ Ol[fDlZER-CLUH SYnzM VALVI POlITI

t:!J LAI1ID Nr:moolll CCIIITAlHZR A !HUT

[!] PNlltlllATlC RIlLIIP VALVE U·8011117·1S B OUTLET

mIWIIl VALVE It·fQt'OOM

NON 1IILIlt' I

PI-I·I·S

Figure 4-11. Gas Generator Oxidizer Purge Check Vah'e Low-Temperature Test Setups I

Procedure

g. On DIGITAL VOLT
METEIl panel, press RESET
switch. :vIeasure and record
noV/rate.

1U)sult

DVM must
Indicate an
equivalent of
40 sclm minimum
of helium or 27
sclm mInimum of
gaseous nilrogen.

Procedure

h. On PRESSURE/
TEMPERATURE
MONITOR pant>l, observe
and record temperature.
Turn CHANNEL SELECT
switch to OFF.

Result

TEMPERATURE
Indicator off.

Change No. 20 - 19 May 1971 4-15
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Gaseous hellum (Bureau of Mines,
Grade A) 1$ the teat medium for
low-temperature reseal-test.

b. On FLOW/d P MONl- None.
TOn panel, close UPSTREAM
INLET SHUTOFF valve and
uncap 15d P PNEU DOWN
STREAM INI,ET ftttlng. I

Result

PHESSURE OlF·
FERENTIAL gllge
on FLOW/l1 P
MONITOU panel
indicales 12 psi.

PRESSURE DlF'·
FERENTIAC
gage must indi·
cale 0.75 (,·0,
-0.2) psI.

Valve tnlet port
(Ai pressurized.
TEST CELL
MONITOR PRES·
SURE gage must
indicate 35 ± Illsl.

Inlet jlort (A)
pressure reduced
lO 12 psi.

IlIGli PRESSURE
p;\'le! pressur
ized.

None.

None.

Maximum allow
ablt, leakage is
120 scim,

HIGH PHESSUIlE
panel and valve
inlet port (A)
deprossul'lzed.

e, On HtGH PHESSURF:
p~llel, slowly reduce pres·
sure to valve inlet port (A)
untll I'll ESSU}l E DIFFER.
EN'l'lAI. gage indicates 0.75
(+0, -0.2) psi.

eA. Measure (or lenkal;e
from outlet port (B)wllh Pneu
matic Flow Tester 03104.

procedure

c. Oll HIGH PRESSUnE
panel, apply pressure lo
\lurgecheck valve as follows:

(I) Adjust PRESSURE
REGULATOR until REG
SUPPLY PRESS gnge lndi·
cates 35 i I psi.

W Open SHUTOFF
valve.

(3) SlOWly adjust PRES·
SURE REGULATOR until
REG SUPPLY PRESS gage
indicates 12 psi.

d, On now/a P
MON1TOR panel, olJen up·
STREAM INLET SHUTOFF
valve.

r. On HIGH PRESSURE
panel, clos.) SIlUTOF~'valve.
Adjust l'IlESSUIlr-; HEGU·
LATOR llnlll RE;G SUPPLY
FllESS gage indicates zero.

g, On FLOW/t1 P MONl- None.
'fon plt.'1el, close TEST
CEI,L INLWf and UPSTREAM
INl,!<;'f SHUTOFF valves.

h, Ilemove valve from
test setup.

i. Install protlOcll ve
closures. Refer 10
paragraph 4-2.

J. U gas generator (,,,lelze,' purr,e check valve
testing Is terminated, secure equipmcnt (para
graph 4· 20).

RaBult

Light 8 off.

HIGH PRESSURE
panel and valve
iruet port (Al
depressurized.

None.

None.

None.

None.

Procedure

a. Make sure Compo
nents Test Console G3141
and purge check valve
are Ilrepared lor use as
outlined in puagraph 4-12;
then connect check valve
to console. (See figure
4-11, flow test and reseal
test setup. )

NOTE

i. On El,ECTRlCAL
CONTROL panel, press
TEST SELECT 8 swltch-
light.

J. On HIGH PR r;ssUR E
panel, ('lose SHUTOFF
valve and adjust PRES.
SURE REGULATOR until
REG BUPPI,\" PRESS
gage i'ldlcates 1,ero,

k. On FLOW/'6 P
MONlTOIl panel, close
FLOW MONITOR TEST
CELL OUTLET SHUT-
OFF valve.

l. If purge check valve
testing Is terminated, re
move valve from test
setup and secure equip-
ment as outiined In para-
graph 4-20.

1
m. Install protective

closures. Refer to
paragraph 4- 2.

4-19. LOW-TEMPERATURE RESEAT Llo;AK
AG8 n:S'r.

4.16 Change No. 20· 19 lIlay 1971
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4-20, SFCTJIllNG TEST EQUIPMENT,

4-21. Alter purge check valve tebting is com·
pleted flnd valve is rcmo .. ed (rom h}sl setup.
secu"e equiJ"nent as [olliJWR:

il. Hedllce facility gaseous nHl'ogen and
hel ium supply 10 zero.

iJ, 011 PNEU SOUHCE CONTHOL pallel, close
NITHOGEN SUUHCI' 811UTOFF and HEl.llJM
SOURO; SHUTOFF valves,

c, On SYS'fI'M SUPPLY panel, cl''',e TO
FUEL (;OMPATIBLE SYS shutoff valve; thell
OjJCIl SYS VENT valvc',

d, Un MEn 1'1lESS FULL COMPA'I'TBLE
pallel, open SHUTOFF ,llId V~:N'l' vail'eR: then
adjust I'll ESSUIl to: I: EGU LATOH io vent trapped
pl'es9ln e,

o. Close a.U tdmloH valves, I'cgulalol'ti, and
utllily valves,

l. Mal,e s""e all P"l'ssurc ga({"s lndlcah'
Z3"O; tlwn dose all ve,,1 val v(os,

f{, Cnp utlllly pall/'l nml ',cst cell panl!! outlets
and {'OJHlCclOl'H.

h, 'I'",'n of! IIscllloReopc' power ami dll(llaJ
vollmelel' pOWCI',

I. MOVl' 'J !',MPEIlATUIl~; IIldll:alo,' mvlleh I,)
Oli'F.

J, On IlYJ)IlAL'l.IC CON'I'1l01, p:,,,,,!. I"'CBS
Rwildl-llghts so lil"t '\¥llIlAU[,JC SYSTEM BY
PASS 11(:ht Indll:"teR OPEN a"d I'CIll~.inln;: J1l(hts
tndleale CLOSE 01' Vl,;N'I,

k, On J':I.LC ,·I:rCllI. CON'I'HO!, pall"l, !In!llH
"",;8'1' ~ELECT switch, ;11(hIH till thal all J11~hlrl

arl,! off; 1I11l1l111'eHs PO'" FIl ON tlWItI'lI-lllthl,

In, 011 POWEH 1l1:>'l'lllt,,'ITIUN IHlIlIll, pull
out ci.'cult lneal<"rs,

Section IV
Paragraphs 4-20 to 4-21

Ch:IIlf:O No, H - 8 ,January 1969 4-1'1/4-:8
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SECTION VI

HEAT EXCHANGER

6-1. HEAT F~CHANGEn 3085GI-l1.

6-2. The lollowlng paragraphs provide Infor
mallon f')r Inspecting and repairing the heat
exchanger. The heat exchanger Is not to be
disassembled, and only minor repairs are to be
accolllpllshed on the shell. Carhon deposits
must he cleaned from the heat exchanger coils
If the desired porformance cnnnot 1J0 obtained,
If It has beon determined that the heat exchanger
coils require clennlng, return the heat ex-

I changer to Rocketdyne, Refer to R-3896-4 for
protective closures.

0-3. DISASSEMDLING.

6-4, Disassembling tho heat exchnnj4er Is
llmlted to removal of plugs and fittings I'equlr
inj4 seals, ol'lliCns, oriflce retainer Washers,
and orifice retaining bolts or nuts and coller
pins, Use extrcme care during all malntonanco
openllons to protect crillcal mating surfaces,
Sco flb'Ure 0-2 for an exterior viow of the heat
exchanCt°r,

Section VI
Paragraphs 6-1 to 6-7

l
-H, OUTLET

TO~a

1'OSb
T05c

,"" ....'-SEAL
MONlTOIUNO
PORT8

1.£0( INLET

. SEAL MOMTOIUNO PORT
(TYP 4 Pl.ACn) 3081l1.E.1l\

Figure 6-2. lIeat Exchangel'-
ExterlOl' View

Figure 0-3, Surface r'lnlah Hcqulrol'Oenls
(Sheet 1 of 2)

6·'/, HEI'AllllNG. Nicks lind Bcratdloa on fin
Ished fl.mll(c sudacos may be l'epalrod by lapping
to an ~ finish;" ;'Iavlness requirements al'C a
functlon of tho LY finish (Ie, a mnxlmum of
0,00008 Inch out-of-f1at Is permissible wlthln
any 0, 50-lnr:h distance on flange face, In all:';
dlreetlon). This rate Is elJllluJativo but /tIust
not ox~eed the flatness requtromonts In flb'Ure
0-3.

CAUTION

Parts rOlnovod frolll the heat ex
dl3nj4er muat he maintained In a
liquid oxytlen clean condition,

6-5. INSPECTING AND REPAIRING.

6-6. INSPECTING, Inspectin[: the heat ex
Chanl(or Is IImltcd to visual alld dYO-polletrant

I
lnSPOCllon of thn sholl as nm'cssary. Inspect
parts, that contael liquid IlXYI(en when Installed,
for evidence of dyed surfaces. Parts with dye.1
su!'flwOH must have dyo stripped ft'om part as
outlined Inl!-3890-3, Volurno J. l!opah'lng
the hcat exehanliCl' Is limited to mlnol' repairs,
as listed, Asslb'1l hent eXchanger to ()v~rhaul,

or contad mlUlufacturer's rOjJresentatlve, for
any repair not Iht,>d hI this sectlon.

I Figure 6-1 dl'leted.

1"latness
Flango Requirement

LiquId oxygon 0.002 Total
In (-23, -143)

Ganoous oxy- 0.002 '!'otal
!(Cil out (-V3)

Ilomarks

Hotum to
manufacturer,

Hoturll to
mrulUfacl.ul'or.

ChlUlge No. 20 - 1.9 M~y 1971 6-1
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6-8. WELDING SHELL.

(a) Surfaces of flange lIIust be kept pal'allel,
within a O. 06 total.

Figure 6-3. Surface Fint"h Requl,\'ements
(Sheet 2 of 2)

Flange

Helium In
(-25, -145)

Helium out
(-95)

TG5C

Hot gas III
(_3)(a)

Hot (:as out
(_7)(a)

Flatness
Requlrement

0.002 Total

0.002 Total

0.0005 Total

0.010 Total

0.010 Total

Remarks

Return to
manufacturer.

Return to
manufacturer.

6-9. ASSEMBLING.

6-10. Assembling heat exchanger Is llmlted to
installing plugs, fittings, and orifices, and re
placing aeals, orl!lce retainer washers, tab
washers, and bolts or nut and cotter pill. Prior
to assembly all parts must meet cleanlr,g re
qulrements as outlined In R-3696-3, Volume I.
The lubrleants used In this procedure are specl
fled In the procedural steps. Specified lubrica
tion proc1Jdures (methods) are ouUlned In
R-3896-:l, Volume I.

a. Lubricate (Methed A) helium Inlet and I
outlet staU~ seal monitoring port plugs with
lubricant gl'ease HBOI40-012 (Rocketdyne).
Insu.tll K-seals and plugs; then torque plugs
to 70 i5 In-lb.

b. Lubricate (Method A) oxidizer In lei and I
COX outlet shlUc seal monitoring pori plugs
wllh lubricant groase HD0140-012 (Hol·ketdyne).
Install K-seals and plugs; tbon torque plugs to
70 J5 In-lb.

a. ftemove any surface deposits In weld area
by scrnllblng with a flne-lJrlsUe, stainless stoel
brush until a clean, polished surface Is ob
tained. Hand-Wipe cleaned area with acetono
(Federal Specification 0-A-51).

WARNING

Acetone Is I\ammablo nnd must not
be used neal' hent, sparks, or open
llamo. inhalation of Ittl vapors or
prolonged contact with the liquid
can cause serious Injury.

b. Fusion-weld cracl( by consumablo elflc
trodo method In lUI argon (MIL-A-18455) en
vironment, using Hnstelloy W welding rod.

c. Penotratlon and fuslvn shall be 100 por
cent for complote length of weld.

d. Dyo-penotrant Inspect weld. (Hefer to
R-38Q6-3, Volume I. )

6-2 Change No. 19 • 10 September 1970

c. Lubricate (Method A) TGBa and 'I'05b In- I
strumentailon tap pl',lgS with throad compound
C-5A (Fell Products). InRtall K-seals and
plugs; then torque plugs to 135 .10 In-lb.

d. Lubricate (Method A) '\'G5c tap stallc seal I
monltorln{( port plOt( with thread compound
C-5A (Folt Products). Install K-soal and plUll;
then torllUO phl!( to 70 i5 In-lb.

c. Safclywlrc plugs with Incono1 lockwlrc
M1l20995N.

l. Install orillce plates, retainer washers,
tab washers, and relalner bolts In helium nnd
llquld oxygen In1<1ts.

g. Torque retainer bolls to 61-75 In-lb.
Lock with tab washors.

6-11. TESTING.

6-12. Testing ollhe heat exchangcr is per
formed afler Installation on Ihe engine. Reier
to R-389R-ll for heat exchnnger testpl'ocedures.
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SECTION VII

HEAT EXCHANGER CHECK VALVE

SecHon VlI
Paragraphs 7-1 to 7-12

WARNING I
PNEUMATl(' FLOW TEm'ER G3I04, COMPONENTS TEST CONSOLE 03141,
AND COMPC'NENTS ADAPTER SET G3143 MUST BE OPERATED BY
AUTHOruZED PERSONNEL TRAINED IN TilE USE OF TilE EQUIPMENT. _

7-1. HEAT EXCHANGER CIIECK VALVE
407840 AND 407870.

7-2. The following procedures contain the dis
assembling, cleaning, Inspectlng and repalrlnl(,
assembling, and tesHng Informatlon required
to maintain the heat exchanger check valve.
Seo figure 7-1 for test equipment and special
tools. Refer to R-3896-4 for protective
closures.

Part No. Nomenclature Usc

03104 Pneumatic Measures down-
Flow Tester atroam leaknr~{;'.

03141 Components Provides pneu-
Test Consolo matlc and Instru-

mentation for
testlnp; valve.

G3143 Component.s Provides hard-
Adapter Set ware for check

valve tesl setups.

'1'-5034641 Pressllre Pressure-tests
Test Fixture pressure vulve.

Figure 7-1. Test Equlpmenl and Special
Tools for lIeat Exchanp;er Check Valve

7-3. DlSASSEMflLING.

7-4. Disassembly of the heat exchanger check
valve 19 limited to the removal ef the Instru
mentatlon plugs and seals.

7-5. CLEANING.

7-0. Clean the heat exchanger check valve and
Instrumentation plugs for lIqul" oxygen service
as outlined In R-3896-3, Volume 1.

Figure 7-2 deleted.

7-7. INSPECTING AND HEPAUlINO.

7-8. Inspectlnll the heat exchangOl' check valve
Is 11m Itcd to visual Inspectlon fOr damal(e.
IMpect parts, that contact IIqllld oxygen when
Installed, for evidence of dye. Parts with dyed
surfaces must have dye stripped from prrt as
outlined In H-3896-3, Volume I. Assign the
heat eXChlllll(el' check val ve for overhaul for
major repairs.

'(-9. ASSEMflLlNG.

7-10. Assembly or the heat exchllllgm' chl'ck
valve Is limited 10 the Installation and/or re
placement of the Instrumentatlon plugs and
seals. All parts must meet cleaning require
ments outlined In paraf~raph 7-5. The lubrtcant
used In this pl'oceduro Is luhrlcant IlrnflSe
IW0140-012 (lloeketdyne). Spnclftedluhrlca
tlon pJ'ocedures (methods) are outltned In
11-3896-3, Volume l.

a. Install seal on plug with flat surface of
seal against plul( shoulder.

b. On valVtl 407840, torque plul(s AN81.4-2CL
to 120-160 In-Ib and plugs RP265-3004-1002 t.o
180··276 tn-lb. On valve 407870, lubricate
(Method A) plUlls, Torquo plugs to 1110 J 10
In-lb.

c. Ariel' testing Iv comp'lOte, safot~wh")

plugs with lnconel lockwlro MS2099bN.

7-11. n;STING.

7-12. Thts procedure outlines requirements
for complete testing of the heat exchanger cheek
valvo ustngComponents Test Console G3141 lUld

Change No. 22 - 15 Febl'uary 1972 7-1
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Components Adapter Set 03143. Pneumatic
Flow Te.ter 03104 and leak-test compoWld
(MlL-L-25567) are used for pneumatic leak
testing. Any devlaUons, including the use of
other test equipment, must be equivalent to the
test requirement., safety standards, and equip
ment specified In this procedl1re. Prior to
starting the test, Inetall pressure-test flxture
on heat exchanger check valve. Prepare com
ponents test console for use (figure 7-3). See
figure 7-4 for a cutaway view and test port

Identlflca\ion. Refer to ~aragraphs 7-13 and
7-14 for cneck valve test procedures and see
figure 7-5 for t~st setupe.

CAUTION

During test procedures, the heat ex
,zhanger check valve and the test
<,qulpment must be maintained In a
Uquld-OJ\ygen-clean condltlon.

Panel Control Posilion Indlcallon/Remarks

NOTE

The press-to-operate swltch-U(lht. locatod on Components Test
Console 03141 operale on and oft by alternately pressing the face
of the switch. Makd sure swltoh-lights are pres.ed onlv as nee
ellary to obtain specified indication.

PRE-POWER TURN ON

POWER
DISTRWUTION

PRESS/TEMP
MONITOR

CBl (30 AMP)

CB2 (10 AMP)

CHANNELSli:LECT

I'ulled out

Pulled out

OFF

Console main power off.

Electrical utUity out
let. power oft.

Figure 7-3. Preparing Componentft Test Console for Use (Shoet 1 of 3)

'1-~ Change No. 15 .. 23 AprU 1989



Panel Control

R-3896-3
Volumrll

PosHIon

Section vn

Indlcatlon/nemal'ks

PRE·POWER TURN ON (continued)

De POWER SUPPLY ACINPUT Down (off)

ELECTRICAL
CONTROL

TEST CELL ELECT
OUTI,ETS

VOLTAGE VERNIER Mldposltlon

VOLTAGE ADJUST Fully counter-
clockwise

CURRE.NT LIMIT 0

AC INPUT INDI- 011
CATOR

MILLIAMPERES OFF
RANGE SELF.CT

VOLTS RANGE OFF
SELECT

VOLTAGE ADJUST Full DECREASE

Connector J701 Capped

Connector J7Q:I Capped

Connector J703 Capped

COllnector J704 Capped

Connector J705 Cupped

CAUTION

Check that faclilly plloumatlc and hydraullc supplles to console
ars off.

l'OWER TURN ON

POWER
DISTRIBUTION

DC POWER SUPPLY

CDI (30 AMl')

CB2 (10 AMP)

AC INPUT

Push In

Push In

Up

Console main power on.

Electrical utility outlets, power
on.

None.

CURRENT LIMIT 3-------------,------------------
FIgure 7-3. Preparing C:ompOnsl\ls Tsst Console for Use (Sheat 2 of 3)
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Panel

POWER TURN ON (continued)

Control

R-3896-3
Volume II

Position Indlcatlon/Remr.rks

ELECTRICAL
I CONTROL

POWER

VOLTS-RANGE 0 (0-30)
SELECT

MILLIAMPERES- A (0-500) x 2
RANGE SELECT

TEST SELECT I

TEST SELEC'r 2

TEST SELECT 3

TEST SELECT 4

TEST SI'LECT 5

TEST SELECT 6
TEST SELECT 7

TEST SELECT 8

VOLTAGE ADJUST INCREASE

POWER light ON. AC INPUT
light on,(a)

None.

None.

Light 1 off. (a)

Light 2 off. (a)

Light 3 off. (a)

Light 4 off. (a)

Light 5 off. (a)

Ll~ht 6 off. (a)

Light 7 off. (a)

Light 8 off. (a)

VOLTS meter 24 i 0.4 volts.

PNEUMATIC PREPARATION

a. Make sure console Is In the following condltlon:

(1) Vent 'lalves closed.

(2) Shutoff valves closed.

(3) utility valves closed.

(4) Regulators closed.

(5) Utility and test cell outlets capped.

lJ. SUpply faclllly gaseous nitrogen to console. PNEU SOURCE CONTROl, panel SOUUCE PRESS
gage Indicates 5,000 ±200 spl supply pressure.

c. On PNEU SOURCE CON'rIlOL pat:ol, open gasoous NITIlOGl~N SOUIlCJ~ SHUTOFF valvo.

d. On SYSTEM SUPPLY panel, closo VENT valve; then opon TO nmL COMI'ATlI3LE SYS shut
off valvo nnd '1'0 LN

2
PHESa PANEL shutoff valvo.

WARNING

SYST EM I'IU:SSURIZED llghts (located on console llnd In tost
cell) como on to Indicate pressure down7tream of c 'nsolo pres
surizing panels and Into tost coli. Safety precautions outlined
In R-3898-3, Volume I must be followed when working With
pressurized systems.

lla) U IndlcatlOli"Ts not as specified, press applicable IiIwltch-lIght.

FI!l1're 7-3. Preparing Components Test Console for Use (Sheot 3 of 3)

7 -4 Chanllo No. 20 - 19 Ml\Y 1971
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Section VII
Paragraph 7-13

•OUTLET

HWlVEL
FLANOE

1102

nOTATIW 90·

MOla ... ...
_.,::,,~~, 0 0

'0
~ 0 OO~LU-_J\L---'""",\

[?J
-A--"'~

mROTATED 90'1

HO·Ic::J

o

noOy

I.EAK
MONlTOR.JNO
PORT

A ROTATEO 160·

1I01c

•INJ,ET

"'i"t £NOINJ.;S IN'~ORPORA"INO MD2i On
~MD9..~ C'tANOE (VAI,\ £ 401870)

V:lih:N(ilNJ.:S NOT INCOIWOitATlNO MDU
ta!dOH MDQl CIfANOI-': (V,\I.VE 101810)

407810·C.. IC

I"I~ro 7-4. Hcat Exchangcr Check Valvo--Cutaway Vlcw

Procedul'c Result Procedure---- Result---
7-13, GATE OPENING AND CLOSING 'rEIiTS. d. On LOW PRESSURE panel, apply pres

sure 10 check valve as follows:
a. Makc nurc that Corn

p'ments Tesl Connole Is
prepared for une liS oul
llned In fl~rc 7-3.

b. Connect check valve
to console for gate opening
and clclRlng tests ag shown
tn fl!~re '1-5.

c. On FLOW/It. P MONI
TOR panel, open teet cell
Inlet SHUTOFF valve.
Uncap 1561' DOWNSTREAM
INLET fitting.

None.

None.

None.

(I) AdJu~t PRESSURE
REGULA'l'On until REG
SUPPIN PRESS gage
Indicates 75 125 psi.

(2) Open SHUTOFF
valve.

Low I'RESSURE
panel pressurized.

Heat exohanger
check valve In
let port (A),
pressurized.
TEST CE1,L
MONITOR PRES
SURE gage Indi
cates 75 ±25 psi.

Change No. 10 - 7 Novl'rnber 1967 7-5
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T~ST CELL G3141 Procedure Result

I~Ap PN~
IJHM'REAlC
(NL£~ -

i. Measure leakage at
check valve outlet port (8)
with Pneumatic Flow
Tester G3104.

Maximum allowable
leakage 100 sclm.

QATE OJ.'ENlNO AND CL~O TESTS

L!OEND

Check val ve Inlet
port depressurized,
LOW PRESSURE
panel depressurized.

j. On LOW PRESSURE
panel, closp. SHUTOFF
val·/e. Adjust PRESSURE
IlEGULATOR until REG
SUPPLY PRESS gage
Indicates zoro.

k. On FLOW/" I' panel, None.
close tesl cell Inlet SHUT·

,O~'F valve. Close PRES-
SURE DIFFERENTIAL
gage SHUTOFF valve.

I. Remove check valve from lest setup. Cap
IMP UPSTREAM INLET and 151\1' DOWN
STIlEAM INLET.

0-1000 PsW
PN£U ICON
lNLET _

PN£U LOW 
.PRESS OUTLET

ftEV~RS£ LEAK-TF.BT

-o _C A r.====~t
;;tI] I 0-(000 PSlGII' PNEU ICON.. ._C IIlLET

PN.E:U LCIN :g
PRESS OU~U:T

.. " iIiIIi C

8 __c

II ]

FIgure 7-5. Hoat "~changer Chock Valvo
Pneumatic Leak- Test Sotups

VALVE PORTS

A INLET
B OUTLf.T
C INSiRlfWENTATION

..a... PI.UGGED
, ? :I OXlDlZER-Cl.EAN

S'(STEM 407870-8-1

7-14. REVERSE LEAK-TESTS.

a. Make sure that Com- None.
ponents Tost Consolo Is
prepared for use as out-
lined In f1b'Ure 7-3.

Procedure Result
b. COI1~ect check valve None.

to console for reverso
leak· test aR shown In
fl(,'Ure 7-5.

c. On FLOW/" P None.
MONITOR panel, open
test cell INLET SHUT
OFF valve.

d. On LOW PRESSURE panel, apply pres
sure to check valve outlet port (8) as follows:

e. Obsorve chock valve
outlet port (8).

f. On LOW PRF;SSURE
panel, slowly decl'oase
IJressul'e by adjuatlng
PRESSURE REGULATOR
until REG SUPPI,Y PRESS
galle lndlc<ltes 10 psi.

II. On FLOW/oP MONI
TOR p<lnel, open PRESSUnE
DIFFERENTIAL gage SHUT
OFF valve.

h. On LOW PRESSURE
panel, slowly adjust PRES
SURE REGULATOR to
reduce valve Inlet pressure
until valve gate closes. Ob
serve FLOW/oP MONITOR
panel, PRESSURE DIFFER
ENTIAL gage.

Valve muat flow
froely to
atmosphere,

Pressure to
check valve In
let port (A)
reduced.

PRESSURI<: D1F
FI<:RENTIAL
gage IndIcates
10 psi.

Check valvo
gate to close at
0.25 pslg
minimum.

(1) Opon SHUTOFF'
valve.

(2) Adjust PIlES
SUIlE IlEGULATOIt until
REG SUPPLY PRESS
!\1Ige Indicates 15 ±l psi.

LOW PIII,SSURE
panel anJ check
valve outlet porI
(B) pressurized.
TF;S'l' CELL
MONITOR PRES
SURE gage Indl
cates 15 ±1 psi.

7-8 Chllllge No. 10 - 7 November 1967
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Paragraphs 7-15 to 7-16

h. Install pressure cap on check valve Inlet
port (A) test fixture.

Tho following procedure IIses clean
Ing compound, whkh Is volatile. Use
In a well-ventilated area since the
vapors displace the oxygen In tho all',
resulting In suffocation.

IA. Homovll all leak-test compound from
Joints and fittings with a clean. dry cloth. or by
flushing inaccessible areas with cleaning
compound (MIL-C-81302).

I
Procedure

e. Close all shutoff valves, regulators, and
ulllity valves.

f. Make sure all pressure gages Indicate
zero; then close all vent valves.

d. On MED PRESS FUEL COMPATIBLE
panel, open SHUTOFF and VENT valves; then
adjust PRESSURE REGULATOR to vent trapped
pressure.

b. On PNEU SOURC!;; CONTROL panel,
close NITROGEN SOURCE SHUTOFF valve.

c. On SYSTEM SUPPLY panel, close TO
FUEl. COMPATIBLE SYS SHUTOFF valve; then
open SYS VENT valve.

n. Install protective None.
closures. Refer to para-
graph 7-2. flllIetywlre
Instrumentation port !'Iugs
with Inconel lockwlre
MS20995N.

o. If heat exchanger check None.
valve testing is complete,
secure test equipment as
outlined In paragraph 7-16.

7-15. SECURING TEST EQUIPMENT.

7-16. Alter heat exchanger check valve testing
Is completed and valve Is removed from test
setup, secure equipment ar follows:

a. Reduce facility gaseous nitrogen supply
to zero.

g. Cap utility panel and test cell panel out
lets and connectors.

h. On PRESSURE/TEMPERATURE MONITOR
pIInel, turn CHANNEL SEl.ECT switch to OFF.

\. On ELECTRICAL CONTROL p~nol, pross
TEST SELECT switch-lights so that all Ilghts
nre off; thon press POWER ON switch-light.

J. Turn DC Powrm SUPPLY off.

k. On POWER DISTRIBUTION panel, pull
out circuit breakers.

Maximum allow
able leakage Is
50 sclm.

Maximum allow
able leakage at
each pressure,
from check
valve Inlet port
(A) Is 50 sclm.

Check valve
depressurized.

Check valve
pressurized to
100 ilO pslg.

Check valve
depressurized.
LOW PRES
SUIlI'; panel
dopressurlzed.

No external
I eakal(e Is
allowable.

None.

Procedure

e. Measure valve Inlet
port (A) leakage with
Pneumallc Flow Tester
G3104.

f. Repeat steps d and
eat 25 i2, 50 i5 and
100 illl pslg.

g. On LOW PRESSURE
panel, close SHUTOFF
valve.

J. Perform external
leak-test on check v!llve
using leak-test compound
(MIL-L-25567).

k. On LOW PRESSURE
panel, close SHUTOFF
valve and open VEN'r valve.
Close VENT valve aCter
pressure decays. Adjust
PRESSURE REGULATOR
until HEG SUPPLY PH~;SS

gage Indicates zero.

I. On LOW PRESSURE
panel, open SHUTOFF
valve.

I. On FLOW/ <l P MONI
TOR panel, close test cell
Inlet SHUTOFF valve.

WARNING

m. Remove check valve
from test setup.

None.

Change No. 20· 19 May 1971 7-7/7-8
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SECTION VIII

THIWST CHAMBER (INSTALLED)

Section VIIl
Paragraphs 8-1 to 8- 6

8-1. TtlRUST CHAMBER ASSEMBLY

1208101-31, 209201 THROUGH 209201_121, AND
209117-31 THROUGH 209717-921 (INSTALLED!,

8-2, Special welding equipment aud c"rtifled
wcldlng [lel'solmel are requll'ed to [wrform re
pairs on 1'-1 rocket englna thrust chamber as·
sembly, The following paral~raphs establish
general requirements for equipment and outline
the detail Inspection and repair procedures,

8-3, GENERAL REQUmEMENTS,

8-4, WELDER CERTIFICATION, Certification
of personnel entails satisfactory completion of
the pl'esel'lhed tralntng on 1'-1 thrust chamber
assembly repairs as established by Rockddync,
Persomwl repalrln/{ tubes in the 1'·1 thrust
ehallloor body must be certified to weld and
braze Inconel X matcl'ial wilh a tungsten Inert
gas (TJG) hellarc process and an oxyacetylene
torch· brazing pl'ocess, Personnel weldin/{ Ule
thrust chamber exhaust manifold must bl' certi
fied to weld ~47 CRES steel wilh a TIG hellarc

process, Personnel welding the thrust chamber
injector IllUSt be certified to weld copper with
dooxldlzed copper wire, and braze coppc I' using
wire IHl0170-065 (Rocketdyne) with a TIG holl
are process.

8- 5. HECOImS, Records must be kept of all
damage to the thrust ChUlllbcf' assembly. StJe
figure 8-1 for a typical damal:e record forlll and
figure 8-2 for a thrust chambel' damage locator.

NOTE

Raised weld al'l'OWS located at thc in
jector end ri.ng, the first lloz7.le flat
balld aft of jackct, and the exit end
rillg idelltify tube number 1. Tubes
number 60 m,,1 120 al'" also identi
fied In tI", Rame !ocati,,"s to aid in
lube C(Jul\Un~.

8-6. MATERIAL ANI) EQUIPMENT REQUmE
MENTS. (Se" fignres 8..3 and 8-4,)

Date TCfil Number

Part Numbe I' Serial Numl1el'

Engine Numbe I' Inspected by

DanHlf:e Location

Zone 1 Tubo 1 Weld Joint -r Con'l'artmcnt l)e,~crll'll()nol Changc

-

Flgul'e 8-1. Thrust Chamber Assembly Damage Record Form (Typical)

Change No, 14 - 8 January 1969 8-1
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"Y·INOF.X

""

INJECTOIl
EKn CO~\'EnGIr-;G

lUNG PlANE

D TIIHDAT
J'LAN.l-;

1--' ZONE 1-_,_-ZONF.2_,__-10Nr

3, t t;XlT
AHEA RATIO __-------1 1'1 o\.M'
SPllCr. JOINT ...

I
, _ ,~' 7.0~t: oI---~.~1

THHL'ST CHAMIH;n 'l.ONt; IOCATon

Tum: NO. I m:Nm ED OY A I1J\1JED Wt:U) AltftoVr'
AT INJP.CTOR t:ND IUNn, tiltsr N01.'l1 t: FI.AT
BMW ArT OF JACKEf AND AT t:XlT EN!) lUNG,

NOH:

I,QOKltW rOWAItD rUE INJ[:CTOIl.
THE NUM lEns INCrt~:ASEC1 OCKW1':i£
II [IIIHll (,II 11111.

.---
6

G

Tum; NO. 89 ~(I1l

"X" I N[) F; X III N--"""'"

INH:CTon COMI'ArtTMENl' M,m nM'-I~; LOC,\TOIt

12

TIIHUS1' CIIAMlu:n t;"IIAt.~"T MAl'll t'oJ,fJ wI': I.I}
JOINT I,OCATOn (vn:w lOOKING A.'T)

NOTE

IN.IEt' fOrt COMJlAltl'M~NT~AI!F;
INfliCATf:D BY NUMm:H::l 1 THHOl'ClIl 13,
IIAt't"1 t:s Allt: [NIlICA1 ~:o BY
1. t:TTt:ns A TIlHot,;ml N.

m'1I11eus I (11"-\111.:11 2013101 ·:ll

[!] 1IIIIlIB I (,lIt\MIII IfH :WfJ201 '1lllfOUWI '~CJ")2Ul·I'l1

1-- . _

Figu=e 8-2. Thrust Chamber Assembly Damage Locator
8-2 Change No. 14 - 8 January 1969
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MATERIALS:

Tube assembly 205223 (.Iged In F·1 braze cycle).

Whlle sealant RTV-102 (General Electric).
(Order sealant In 2-,,"~ce tubes. )

425 aluminum-foil tape (Minnesota Mining and Mfg), one-tnch wide.

Emery cloth.

Clean rags.

Nlcrobraz flux (Wall Colmonoy).

Trichloroethylene RB0210-003 (Rocketdyne) Or trichlcroethylene (MIL-T-27602).

Acid brush (commercial grade).

Gaseous nitrogen (MlL-P-27401).

Gaseous oxygen (BB-0-925).

Acetylene (BB-A-106).

Argon (MIL-A-18455).

Acetone Wederal ~))eclfic'\tlonO-A-50.

Methylene chloride (commercial grade).

Helium (commercial welding f:raclc) or 75 lIe-25 Argon (commerctal welding grade).

Emery disks, adhesive hacked, 3-lnch diameter, N40 and NaO grit.

Plywood, 2 foot x 2 foot x 1/4 lllch.

Polyethylene materill.! (commercial grade).

Water dlspensinll bottle.

FILLER WIRES:

Section VIII

Part Number

MIL-E-21562,
Type MIL-RN62

RB0170-064
(Rocketdyne) ,
AWS-ASTM
Specification
BAU-4

f>TD1706 BOOOI

IW0170-065
(Ilocketdyne)

lIastelloy W

MIL- R- 5031

Incollel 62 Wire

Wire (Gold-Nickel)

DCClxldlzed Copper Wire

Wire (Copper- Golcl- Nickel)

Wire

Wire, Type 347 CRES
(Corrosion "eslatant steel)

0.040- Ilr 0.045- and 1/1O-[II('h
diam"lel' .

1/32-,3/64-, alld 1/16-llloh
diameter.

1/16- and 3/3 2-lneh dianwl <'I'.

1/32-, 3/04-. lind 1/16-lllch
diameter.

0.040-,0.045-, and 1/16-lnch
diamet!!r.

0.040-,0.045-. and 1/16-1ncl1
diameter.

Figure 8-3. Material Requlremenls for Thrust Chamber Assembly

Change No. 22 - 15 February 1972 8-3



Section VIII H-3896-3
Volume II

----------------------
WELDING EQUIl'MEN I.

Modd

IIW_Q(a)

EW-20(a)

Part
Number--._-
6GX~4

84~35

45V42
841::13
45V43
5J~lfi8

53N59
531\60
1..iV52
53NBr,

41 V31

10N~1

45V25
10' ·24
45V28
ION?!>
45V2',
45V~8

54N2D
!i4N01
54N18
54NI'1
54NIR
f.4N15
54NI4

4) \ _:

13N?1
13N26
1~N2~

13N~7

13N23
13m8
13N24
llN29
13N'08
13NOP
131' I 0
13NJl
13Nl~

) 3N13
40V67

hcUarc ,oreh fair-coclled: wilh 25-1001
:.ervice (';~llle)

EI-.'('ll Jdc Collet
Gas Lens Goil'l! Body
}~lectrf)cfl Collet
Gas Lens Cellet Body
Gas Lens lIigh-Jmpact Cup
Gas Lens High-Impact Cup
;as Lens I1igh-Impaet Cup

Adapter (lor IIW-9)
Insulator (:0" HW-ll)

He)iarc Torch (v'aler-cvolcc!: with 20-loot
service cable)

Electrode Collet
Gas Lcns Collet Dody
Llectrode Collet
Gas Lens Colle! BCI(Jy
J::lectrod~ Collet
Gas Lens Collet Body
Cas benq Collet Body
F.lectrode Collet
lnsulat"r (Iur HW-lSI
Hi"ll··)mpact Gas C"I'
High-Impacl Gas CllIl
Iligtl-Impact n~s Cup
Illgll-i.npact Gas Gup
High-Impact Gas Cup

!Ieliarc Torch (watcr"l'ool!'d; WWl 25-!oo(
Rt·rVl('f"> rahlf')

Electrodc Collet
Ele('( fodt, Coilet Body
Electrode Coll"t
EJeclrorle Coll'Jt Body
Electrode Collet
Electrode Collet Body
Electrorl'l Conet
faectrode Cll]) d Body
IJigh .. lmpact Ua!l Cup
IIigh-lmpact Gas Cup
Hir.h -Impact (ias ~up

Iligh-Impad Gas Cup
Hlgh-Impacl Gas Cup
II1gh-Jmpact Gas f:up
,Fuse and Hos(' Assembly

(for HW-20)

O. 040-lnch diameter
n. O·IO-inch diameter
1/16-inrl1 diameter
1/16-inch diameter
No. 4
No.5
Nc>. 6

I; l6-inch diameter
1/16-inch rliarn.:ter
~/32-lnch diameter
3/32-1I1Ch dlamder
1/8··inch diameter
1/B-mch dlanwter
5/32-inch diamch~r

5/32-inch diameter
I/B-lllCh diameter
No.4
No.5
No.6
No.7
No, 8

O. 040-lnch diameter
O. 040-lnch diameter
1/16-1110h diameter
1/16 ·inch diameler
~/32-lllrh diameter
:1/32-inch diameter
liB-inch diameter
l/S-Inch diameler
No.4
No J
No.6
No.7
No, 8
No. 10

-"","",..~------
(a) Union Carbide Corp, Linde Division (Equivalent equipment may be used. )

-------------------
Figure 6-4. Erjuipmenl Hequlremenls for Thrust Ch'1mber Ass('mbly (Sheet 1 of 2)

8-4 Chan~e No.7 - 12 May 1967



R-3896-S
Volume n

WELDING EQUIPMENT: (continued)

Section VIII

R-502(a)

H-503(a)

nCR-400
HSGWlb)

84ZI8
84Z19
84Z20
8IZ79
8IZ80
None

04XS4

04X35

Nomenclaturs

'fungsten 2% Thoriated Electrodes
1'tmgsten 2';b 'fhoriated Electrodes
Tungsten 2% Thoriated Electrodes
Tunflsten 2% Thorlated Electrodes
'I'tmgaten 2% Thorlatf!d Electrodes
Pressure gages for measurtng argon gas

during welding and purging

Regulator Flowmeter for argon

Hegulator Flowmeter for hlillum

P & H Power Supply Tungsten Inerl Gas Arc
Welding Unit (with hlgh-frcqueney start and
capahle of operating at a minimum of 4
amplixes)

Foot-operated remote current and contactor
control

Hydromount (water 8upply)

O. 010-lnch diameter
1!16-inch diameter
S!S2-inch diameter
lI6-inch diameter
5!~2-1nch diameter

400 amps

BRA~.!.NG EQUIPMENT:

Oxyacetylene equipment with 2-stage oxygen and acetylene regulators; li,~ht aircraft
tr>rch; complete set of tips (ODD to b); hose (red and green fuacd, minimum length of
50 feet); tip cleaners; and igniters

TOOLS:

'1'-5011956 Check Fbdure (to check Injector boffle bUlr;cs)
'1'-504'1802 Flange Polishing Tool (to reworlt thrust chamber exhaust manifold inlet flange) I
Stralgl't~d[;e, 3 foot long
Feeler gage get
Mlni·-Grlnder (Buckey(- Tool Corp)
A9 grinding wheel discs (Craytes Miff)
Fine wire stainless-steel manual and rotary trushes
Wire cutters and pliers
Hand flies (mill and SwifiS)

(a) Union Carbide Corp, Linde Divlslcn (Equivalent eqUipment may be used.)
(b) Harnlschfeger Corp (Equivalent equipment may be used.)

Figure 8-4. EqUipment Heqnlrements for Thrust Chamber Assembly (Slwet 2 of 2)

Clmng£i No. 18 - 21 April 1970 8-5
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8-'1. SAFETY REQUIREMF:NTS. All safety
requl rements in force at the using organization
must he strictly observed. In addition, the
follo~ ing minimum safety precautions must be
follol'ed:

a, The man lift, If employed, lllUSt I,e capa
ble of operation from tho work platform or from
groull(1 level.

b. Breathing appHratus must he worn when
enteril g the thrust chamber.

c. The buddy system must be used when per
sonnel enter the thrust chamber. 'The standby
personnel must be qualified in test stand opera
lion, OIJeration of tho breaUling apparatus, and
operation of the lift equipment. The standby
personnel must always remain in line-of-slt:ht
of (he p,n'son in the thrust chamber.

d. IS0late thr thl "t chamber assembly in
such a manner that Lladvertent pressurdnt or
propellant a"'mission is impossible.

e. Flu"h and purge the thrust chamber prior
to initiating any eifort employing a spark
produeill(( device.

f. Make sure that the welders work platform
is held rigid during the welding operation.

g. Make sure that other work ill the immedi
ate area will not introduce r.oml>ustibles into
tl", U,rust chamber.

8-8. CLEANING.

WARNING

The fQllowing procedure uses trichlo
roethylene, which is a t<'xic solvent.
Inhalation of its vapQrs or prolonged
rontact with the liqUid can caUGe seri
ous Injury or loss of life.

a. Flush illS ide or thrust charnb~r tubes with
trichloroethylene HB0210-003 (Hocketdyne) or
trichloroethylene (MIL-T-27602).

b. Clean outside Or repair area (a miniollum
of 3 Inches on nlbcs and 2 Inches on 1he exhaust
manifold from all weld points) with a fine stepI
Wire brush.

8-6 Change No. 16 - 9 .Iuly 1969

WAHNlNG

'I'lw t'ollowin[, procedure uses acetone,
wllic'h is extrpnH'ly flammable and
must nol be used near spal'ks. heat.
01' any snllrt'() of flanH'. It is a toxic
solvent. Inhalation of its vapors or
prolonged <,onta"t witllthe liquid can
cause fiCr;UlI8 injury or loss of liff'.

r. Wipe area cleaned in slep b with a doth
moistened with acetone (Fe'dera! Specification
O-A-5l).

d. Remove any visiblc' braze alloy from im
me>diatp weld area willl ('mcry cloth and wire
brush and from Iwtween tubes as lat· as practi
cal. B"'lze alloy should he remov('c/ a minimum
o[ 1/4 inch from area to 1,Ie wrlded.

e. Make sure that surfac" to be rel,aired IS

free o[ oxidi7.I' dis('olor,llion and dry prior to
wl'lding.

8-9. WIND SlIIELIJING. Prl'vent dl'fleetion of
torch gases by p[)sitioninl~ protective shiplds
around the weld area, as necessary, to deflect
gusts of wind. Reposition the protective
Shields, as required, during the repairs.

8-10. LIGHTING. Illuminate the repair area
with suitable lighting equipment thal is adjust
able and mounted so as no! to require holding
by personneL

8-11. BRAZING AND WELDING BACKUP GAS
HEQUlREMENTS. Purge tM thru~t chamber
tub0S thl'ou(~h :t. t,(,turn manifold drain screw
port with gaseous nitro((en (MIJ,-P-274011 at
29()-~25 psl!~ for Hi min'l(es and then with argon
(MIL··A-18455) at 90- 125 cubic feet/hoUl' for 15
minutes 1'1'101' to beglnuing a crack repair of a
tube or after a patch is in position readv for
tacklni( and weldini(. At tIle conclusion 'of repair
procedures, the oxidlzr-r de-me must be deco.,
taminated by flushing the donH' as outlined in
R- 3896-11. •

WAIlNING

Contamination of the oxidizer dome
can cause an exploSiQu rE'sulting in
serious injury to personnel and dam
age to equipment.

NOTE
If two drain screw ports arc us",1 [Ql'
the purge, thr purge time can be t'e
duced by one-half.
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Section VIII
Paragraphs 8-12 to 8-13

8-12. INSPECTING.

8-13. Visual inspections and leak-tests are
performed on the thrust chambe'l' assembly to
locate defects. Visual inspectlcn detects larKE

defects that must be repaired before performinK
leak-tests. Leak-tests as outlined in R-3896-111
detect smail defects and determine that previous
repairs do not leak. See Hgul'e 8-5 for disposi
tion of defects.

Condition Description
--...;......;.;;...;."----------_:. "------- Disposition

Donw t inj ector, or
thrusi chamber instru
mentation prefill,
drain, or pur,,!' boss
weld cracks,

Injector

Baffle separation.

Paffle deformation.

Baffle bull;es.

DlFtol'tion and minor
cracks in baffle
orifices.

Distortion of r;ng
orifices.

Cracks in baffh!-to
baffle braze joints.

CraCks In baffle-to
baffle bra~e joint
nuggets .

._---

Deformation less than u. 250
Inch.

Deformation greater than
0.250 inch.

Bulges with no leakage and up
to and including 0, 100 inch in
height, as measured with check
fixture '1'- 5044956,

LeaJrage resulting from holes
or cracks. Maximum width of
crack 01' hole not exceeding
3/16 inch at intersection with
coolant passage,

D('feels larger thall listed
abovp.

Cracks that are included in
material of TIG brazed nuggets.

Weld as outlined in pal'agraph
8-17.

Notify manufacturer's repre
sentative.

Acceptable.

Acceptab!litY and rcpalr rzquirp
ments to be specified by manu
facturer's representative.

Acceptable.

Repair as outlined in paragraph
8-31.

Acc,'ptability and repair require
ments to be specified by manu
factul't'r's representative.

Acceptable.

Acceptable.

Hepalr as outlined in paragraph
8-32.

Hepalr as outlined in paragNph
8-J2.

-
Figure 8-5. Thrust Chamber Assembly Damage Limits (81o('ct 1 of 5)

Change No. 11.\ - 9 July 1969 8-7
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Description Dlspos:ltion

In] ector (cant)

Incipient cracks or
separations at edges
of baffle-to-baffle
braze joint nuggets.

Injector face Rnd
baffle erosion.

A cracked appearance at edges of Acceptable.
radial-to-circumferential baffle
TIO braze nuggets (where nuggets
meet parent metal of baffle system).

Acceptablllty and repair r"qllire
ments to be specified by manu
facturer's repre~entative.

Inj ector body buwing.

Injector propellant
passage for orifice
contamination or
obstruction.

Injector to thrust
chamber O-ring
seal extruding.

Thrust Chamber Body

Thrust chamber tube
dents (internal).

Inspection as outHned In paragraph
8-36 indicates difference between
surfaces of inner dome bolt pads
and outer dome 'Jolt flange to be
O. O~O Ineh or less.

Inspection as outlined in pal'a
graph 8-36 indicates differcnce
between surfaces of Inner dome
bolt pads and outer dome bolt
flange to be greater than 0.030
Inch.

Inspection as oulHned in para
gl-aph 8·36 Indicates difference
between surfaces of Inner dome
bolt pads and outer dome bolt
flange to be greater than height
of Inner dome bolt pads.

Aller each host, systematically
check for foreign material.
Visually Insp-?ct rlllg through 01'1
flees to grooH' bebind. Check
each ring- in elch IlIjector r.om
partment III nu merlcal order.
(Sec figure 8-2.) Visually in
spect baffles aL Lraillng edge alld
Into each orificr' III alph"betical
order. (Sre figure 8-2.)

Dents less 1I1a~ 0.075 inch in
depth and less Lhan 12 Inches
in lenKth.

Dents ex(:eeding 0.075 inch ill
depth 01' 12 inches In length.

Acceptable. Mal' be reinstalled In
thrust chamber.

Ullacceptable. Repair require
ments to be specified by manu·
facturer's representative.

Unacceptable. Injector must 1I0t
be reworked: It must be replaced
by another unit.

Remove foreign material.

No extrusion acceptaole. Replace
O-ring seal. (Refer to section
IX. \

Acceptable.

Install a IJutt patch (paragraph
8-25).

I Figure 8-5. Thrust Chamber' Assembly Damage Limits (She!'t 2 of 5)
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Condition----

R-3896-3
Volume II

Description

Section VIII

Disposition------
Thrust Chamber Borly
\Con!)

Thrust chamber tUbe
dents (external).

Thrust chamber tUbe
crown burning.

Thrust chamber tube
nicks and scratches.

Thrust chamber tube
nickel plating peeling.

Thrust chamber tube
internal leakage.

Braze joint IE'akage
at exit end ring of
tUbe joint.

B~'aze joint leakage
at 3:1 expanslc.n ratio
plane splice joint.

Dellts less thall 0.150 inch In
depth.

Dents exceeding O. 150 inch but
less than 0.250 inch in depth.

Dents excf>l'ding O. 250 Inch ill
depth

Burned areas greater than 0.005
Inch In depth by 3/16 inch in
widih by 5 tnches ! J length.

Nicks and scratches exceeding
0.005 inch in depth by 0.010
inch in width by 5 inches In
length.

Leakage wlthill 6 inches of in
jector face.

Longitudinal cracks.

Transvl'!rse crack less tha!l 1/2
inch in Ipngth, within 1/4 inch of
the tub'~ centerline, and more
than one inch from another crack
on the same tubf'.

Transver,;," crack pxceedinf~

ahoV'.' limits In length.

More than one crack within one
Inch of tube length.

Braze joint leakage at injector
enrl of tube joInts.

Se"page of test fluid not breaking
from wall.

Se1>page of test fluid breakIng
from wall.

Seppage of test fluid not break
Ing from wall.

Acceptable.

TIG braze to rei nforce arca as
outlined in paragraph 8-18.

Acc('ptabilHy and r~pair require
ments to be specified by manu
facturer's representative.

Install a butt palch (paragraph
8- 25) or a modHied butt patch
(paragraph 8-26), as applicable.

Install a butt patch (paragraph
8-25) 01' a modified butt patch
(paragraph 8-~6), "3 applicable.

Rer-ord damage in engine logbook.

Insta II a butt patcb (paragraph
8-25) 01' a modified butt piltch
(paragraph 8-26), as applicable.

Weld as outlined In paragraph 8-17.

Seal with either white sealant
HTV ·102 (General Electric) or 425
alumillllm··foll tape (Minnesota
Mining and Mfg) (paragraph 8-1oA).

Weld as outlined in paragraph
8·l'7.

Hepair as outlined in paragraph
8-25.

TIG b,'aze as outlined in para
graph 8-18.

Seal with either white spalant
RTV-102 (General Electric) 01'

425 aluminum-foil tape (MinnE'sola
Mining alld Mfg) (paragraph 8-18A).

TIG or torch braze as outlined in
paragraph 8-22.

Spal with "iiller white sealant
HTV-l02 (General Electric) or
,125 alnminum-foll tape (Minnesota
Mining and Mfg) (paragraph 8-10A).

Figure 8 -5. Thrust Chamber AHsembly Damage Limits (Sheet 3 of 5)
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Section VIII

Condition

Thrust Chamber Boell
(con!)

ThruRt chamber tub~

external leakage.

Thrust cha mber tube
pinholes (internal).

(l) Kennedy Space
Center (KSC).

(2) Pre-static
t~st fi ring.

(3) CondltlonF other
than KSC or pre
static te,~t firing.

Thrust cham'oer tube
pinholes (extemal).

Tube split or gate fail-

lure I ~ primary upflow
tube tn vicinity of splice
joint at fuel manifold.

Braze wa< hout
between hllws.

Tuhe-to-tJbe Joint
hot-gas IfakagE'.

R-3896-3
Volume II

Description

Seepage of test fluid breaking
from wall.
Test fluid seepage under nozzle
bands.
Test fluid leakage under flame
shield.

Pinholes through tuhe Wflll not
closer than 1/8 inch from braze
aHoy.

Pinholes through tube wall cov
ered by or within 1/8 Inch of
braze alloy.
Pinholes through tube wall not
closer than 1/8 Inch from braze
alloy.
Pinholes through tube wall cov
ered by 01' within 1/8 Inch of
braze alloy.

Pinholes through tube wall not
closer than 1/8 inch from braze
alloy.
Pinholes through tube wall cov
ered by 01' within 1/8 Inch of
braze alloy.
Pinholes through tube wall not
closer than 1/8 inch fr(\m braze
alloy .

.I'inholes through tube wall coy·
ered hy or within 1/8 Inch of
braze alloy.

Inspection thrl)\lgh tube window at
in] ector end rinr, J'('veals blown
back wall of tube within end ring
cavity.

Combustion gas leakage between
tubes. with or without black
streaks on outside of thrust
chamber.

Disposition

TIG braze ,'S outlined in paragraph
8-19.

Install all Ins,'rt patch as outlined
in paragraph <1-27.
Install an insel t patch as outlined
In paragraph 8-27.

Repair by sealing 11lnholes with
either white sealant RTV-I02
(General Electric) m· 425 alumlnum
foil tape (Minnesota Mining and
Mfg) (paragraph 8-181\).

Acceptabilily and repair require
ments to be specified by manu
factur<:r's representative,

Hepair as outlillcd in paragraph
8-1'1.

Repair as outlined In paragraph
8-21.

Repair as outlined in paragraph
8-1'1.

Repair as outlined in paragraph
8-21.

Repair as outlined tn paragraph
6-27A or 8-27B.

Acceptability and repair require
ments to be specified by manu
facturer's representative.

Hepair as outlined in paragraph
8-20.

Defects in welds or
In parent material of
thrust chnmber
assembly structure.

,----

AccE'ptablllty and repah' require
ments to be specified hy manU
facturer's representative.

Figure 8-5. Thrust Chamber Assembly Damage Limits (Sheet 4 of 5)
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Condition

Weld failure and cracks
In tension band.

Deformation to thrust
chamber nozzle exten
sion mating flange at
10: I expansion ra tlo
plane.

Deformation of 1:.'>1'1··
zontal tcnslon ties be
tween inlet of turbine
exhaust manifold and
thrust chamber boC:y.

Ero~lon of exit end
attach lugs. (See
figllre 8-5A to deter
mine lu[; area. )

Damage to thermal
Insulation mowltlng
stUde, brackets,
and insulators.

Drain adapter
leakage on thrust
chambers 209201· 91
throu[;h 209201-121.

Exhaust Manifold

Exhaust manifold
rll'formatbn.

Mechanical deforma
tion due to Improper
handling.
Leakage at exhaust manifoId
to-heat exchenger joint as a
renul! of exhau~t manifold
inlet flange deformation.

Disassembled joint shows
sigllificant carbon deposits
past primary seal (normally
found on heat exchanger side
of seal).

R-3896-3
Volume n

Description

Less than 2 Inches above or
below horizontal plane.

Greater than 2 Inches above
or below horizontal plane.

Remaining area of Iu.g equals
0.028 square Inch or larger.

Remaining area of lug equals
less than 0.028 square Inch.

Broken, bent, distorted,
mlssln~, or other damage
that requires repair 0' studs.
brackets, and Insulators.

Leakage resulting from
cracked 01' defective drain
adapter weld.

Thermal distortion due to
normal hot fir Ing.

Section VW

Disposition

Acc~ptabillty and repair require
ments to be specified by manu
facturer's representative.

Acceptahillty and repair require
ments to be specliled by manu
fa{,turer's representative.

Acceptable.

Acceptability and repair require
ments to !:'e specified by manu
facturer's representative.

Acceptable.

Replac~ lug prior to attaching
Turbine Exhaust Exit Pressure
Cl.eck Fixture G3144.

Reier to R-3896-1) for repair of
studs, brackets, and Insulators.

Acceptability and repair require
ments to b~ specified by manu
facturer' s repres~ntatlve.

Acceptable,

Acceptabillty and repair requh'p.
ments to b~ specified by manu
factur~r's r~presentatlve.

Rework Inlet flange as outlined
In puagraph 8-27C.

Figure 8-5. Thrust Chamber Assembly Damage Limits (Gheet 5 of 5)
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Sect! on VIII H-3896-3
Volume n

r
LV.<I--I-_

ALLOWABLE
EROPlloN

- - HEMAnUNG
./' LUG AnEA

H-l0B

1. Mr;ASURJo; DIMF.NSIONS a, b, ::, and d,
DThftNSIONS MUST BE TAKtm AT MAXI'HJM
ERODED AnEA (I.e.• TO OBTAIN MUUMUM
R>:M).INING CROSS SECTION).

2, CALCVI,ATF. OEMAlNtNG I.UG .'.REA
USING rORMUI.A:

(A..±..~~) ~ .. LUG AREA.

3. RE'MAtNlNG LUG AREA MUST BE
o 028 SQUARE INCH ON LARGEFI

.,00202-1-31

Figure 8-5A. Determining Area of Thru~t

Chamber Lugs

Change No. 14 - 8 January 1969



R-3896-3
Volume II

Sectlon VIII
Paragf!lph 8-14

8-14. VISUAL INSPECTION. Record all dam-

I
age on the thrust chamber assembly damage
record lorm (llgure 8-1). Use the thrust cham,.
bel' assembly damage locator (ligure 8-2) when
dellnlng area of thrust chamber damage. See
IIgure 8-6 for typical types of bailie deformation
and figure 8-7 for typical types of tube damage.

a. Inspect Injector for the follOWing types of
damage:

(1) Baffle for separation.

(2) Baffle for deformatlon.

(3) Injector face am. baffles for erosion.

(4) Orifices for contamlDatlol1 and obstruc-
tlolls.

(5) Orlflces for ring cracks between ori
fices.

(6) Rlng-to-land Ior separation.

b. Inspect thrust chamber b(ldy for t1w follow
ing types of damage:

(I) TubAs for dents, nicks, scratches,
cracks, peeling oj nickel plating, crown bu rn
lng, and pinholes.

(~) Tension bands lor external weld fail
ures and cracks.

(3) Fuel return manifold braze joints for
internal lailures.

(4) TuLes for braze washout between lltbes.

(5) ";"haust manifold for cracks, dents,
and deformation.

(6) Thrust chamber nozzle extension mating
flange lor delormation.

(7) Injector end ring and exit end ring for
braze joint failure.

(8) Splice joint failure.

c. Inspect th" oxidizer dome, thrust cham
ber, and Injector Instrumentatlon, prellll,
drain, and purge bosses fOl' cracked welds.

d. Inspect th~ general engine structure for
defects In welds or in the pe.rent material.

,-------_._-----------------
CmCUMrERENTlAL
DEFORMATION

n
RADL\t.

DI!:FORMATlON

'LLL,LL_ . Zi
$ECHON y.Y

r 11P

WI BENOmQ

r
VIEW X·j:

Figure 8-6. Thrust Chamber Injector Baffle D,)formatlon (Typical)

Change No.5 - 9 February 1967 8-11



Section VII! R-3896-3
Volume II

I I_ANSVERSE TUBE CRACK

3 NOZZLE GATE FAILURE

\

2 LONGITUDINAL TUBE CRACK

\
4 SPL CE JO:NT F._ILUBE

PARENT MATE.

RIAL FLOW AND

EROSION

5 TUBE BURNING AND GATE

FLAP FAILURE

NOTE

8)[OWN ARE POS_BLE TUBE
DAMAGES ON THE GAS FdDE

OFTHE TU_ES, LEAK/tOE
ON THE EXTERNAL SIDE OF
THE "nJDES IS USUALLY FROM
PIN HOLE TYPE DEFECTS

Figure 8-7. Thrust Chamber Tube Damage (Typical)

20_20|-B-3
m

t

)
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TIJP following procedure uses acelon",
which Is extremely flammable and
lllusinot he used uear sparks. heat.
or any source of flame. It Is a toxic
solvent. Inhalation of Its vapors or
prolonged contact with the liqUid can
cause serious Injury or death.

b. Clean aronnd crack with acetone (Federal
Specification 0-A-51); then dry repaired area.

c. Weld crack using process outlined In para
(jraph 8-17. Weld 10llilltudlnal cracks in a single
pass. Use two paRses on a transverse crack.
Start at one end of Ihe crack and make a pass,
stopping at the crOwn of the tube. Hepeat the
process, st.a1'tlnf; at the other end of the crack.

d. U a crack exlend.~ into a braze fillet, TIG
braze as outlined In paragranh 8.. 18.

8-15. THRUST CHAMBER I()DY REPAIRS.

8-16. SpeclIlc type of rep911' required for each
defect must be determined either by Ule :repair
designated In figure 8-5 or as recommended by
the manufacturer's representative.

8-17. WELDING. All welding onlhe thrust
chamber utilizes the TIC; heHarc welding proc
ess with an arr.:rm gas bac~:up, lnconel X tUbe
repairs are welded using inconel 62 wire while
repairs on the 347 CRES thl'ust chamber eXhaust
manifold are mode with type 347 stainless steel
iii; et' rod or Hastelloy W filler rod. All welds
must be accomplished by a single pass opera
tion, unless otherwise speclfled below, using
a minimum heat while maintaining 100-percent
weld penetration, \llhenever possible, the weld
must extend 1/8 to 1/4 Inch beyond the end of
the defect. All welds must be dye penetrant
Inspected. No cracks are acceptable.

Do not weld Into a braze ftllet, since
a porous bond will be produced.

8-10. BllAZING. Repair brazing on the thrust
chamber tubes utilizes either the tungsten inert
gas process or the oxyacetylene process, as
specified, All brazing must be done with an
argon gas backup, in accordance with paragraph
8-11. All thrust chamber brazing must be done
with wire RBCI7U-064 (Hocketdyne), as speci
fied. When both welding and brazing are re
quired, always braze Into the weld. After COm
pleting repair of the thrust chamber or oxidizer
dome, the oxidizer dome Must be flushed as out
lined In R-3896-11.

8-18A. REPAIRING MINOR LEAKS. Repair
minot' leaks inside thrust chamber with either
white seala.lt HTV-I02 (/Jeneral Electric) or
425 aluminum-foil tapr (Minne' 0ta Mining and
Mfg) as follows:

a. Using a fine, stalnless-stccl brush, clean
surface at leak location and se', ,lr~l Inches of
surrounding area to remove all loose carbon and
foreign residue.

IJ. Wipe leak location and surrounding area
with a cloth moistened with lrlchloroethylene
(MIL-T-2'/602). Allow area to dry.

c. Apply either white sealant RTV-I02
(GenCl'al Electric) or 425 aluminum-foil tape
(Minnesota Vining and Mfg) 10 leak location and
surroundint: Irea as follows:

(1) Apply white sealant directly from tube to
leak location; then spread sealant over surround
ing at'ea until smooth. 'fhe sealant should be
apprOXimately 1/8 tnch thick at the leak location
and tapered Into the surroundi ng area.

(2) If aluminum Wil tapc is to be applied
Instead of white sealant, apply tape to leak loca
tion and surrounding area. Press tape firmly
in place to provide a good bond between metal
surface and tape.

8-19. REPAIRU:G CRACKS. The degree of
damage resulting from the crack determlnps the
type of repair required. If damage Is extensive
and requtres a patch, proceed to paragraphs
8.. 25 and 8-26, as applicable, If the crack re
quires only welding, proceed as follows:

a. Using a mini-grinder, groove crack sO it
Is readily visible,

WARNING

Section VIII
Paragraphs 8-15 to 8-19

WARNING

The following procedure uses tri
chloroethylene, which is a toxic
solvent. hlhalatlon of Its vapors
or prolonf(cd ('ontad with the
Itquid can cause serious injury
or death.

R-3896-3
Volume II

NOTE

CAUTION

Nickel plate must not be removed
f..ow tube surface by excessive
abrasion.

Change ~!o. 18· 21 April 111'/O 8-13



Section VIII
Paragraphs G- 20 to 8-21

R-3898-3
Volume II

e. Perform dye penetrant inspection 011 the
weld as oulllned In R- 3896- 3, Volume r. No
cracks are allowable.

NOTE

Il cracks are dlscover~dduring the
inspection, repeat this procedure
one time only. No more than two
weld passes shall be made on a
transverse crack or three passes
on a long! tudlnal crack, or it will
be necessary to remove the welds
and Install a patch.

f. Flush oxidizer dome as outlined In
R-3896-11, at completion of thrust chamber
tube repatr 01' oxtdlzer dome repair.

8··20. l'UBE-TO··TUBE REPAIRS. Repairs to
eliminate hot-gas leakage musl be accomplished
as follows:

WARNING

The follOWing procedure uses
methylene chloride, which Is a
toxic solvent. fnhalatlon of Its
vapors or prolonged contact wllh
the liquid can cause serious Injury
or death.

a. Using a fine, stainless steel brush, clean
joint at leak locatlon and sevenllnches of sur
rounding al'ea to remove all loose carbon and
foreign residue.

NOTB

Do not remove nickel plate from tube
surface by excessive abrasion.

b. Using a clean acId brush, wash wire
brushed area with methylene chloride kom
merclal grade).

c. Apply a small quantlly of Nlcrobraz flux
(Wall Colmonoy\ tu a clean, fine, stainless
steel brush. Scrub joint area, flush with hot
water, air-dry, and Inspect for cleanness.

d. Apply a thin coat of Nlcrobraz flUll (Wall
Colmonoy) to Joint area and surrounding heat
affected zon'J.

8-14 Change No. 20·· 19 May 19'/1

e. Apply a thin coat of Nlcrobraz flux (Wall
Colmonoy) 10 a 1/32-lnch diameter brazing alloy
filler wire HB0170-064 (Rocketdyne).

f. Using a size 000 tip, adjust torch to pro
duce a neutral flame of size and shape to
properly melt and flow brazing alloy wlthoul
damaging tube wall.

g. Place torch lip tnto Joint unlllit contacts
and is gained by tube side walls during brazing.

h. Insert flux-coated brazing alloy wire into
joint, st~.rting repair nolless than 2 Inches from
leak location, and extending repair fillet at least
2 Inches beyond leak locallon or as far as neces
sary to seal leak. When leak locallon Is within
3 tnches of Injector ring, extend repair !illet to
Inj ector end ring.

\, Allow repair to air-cool until cool to touch.
Using het water and a fine, stalnless-sleel brush,
remove flux residue from joint and surrounding
area.

J. After all flux residue has been removed
from repaired area, fl\lsh with hot running ~ap

water and air-dry.

k. If leakage persists, rspeatsteps cthroughj.

8-21. OXYACETYLENE BRAZE PINHOLE
REPAIRS. Repairs to eliminate fuel leakage
must be accomplished as follows:

WARNING

The follOWing pl'ocedure uscs
methylene chloride, which Is a
loxic solvent. lnhalallon of Its
vapors or prolonged contact wHh
the liquid can cause serious Injury
or death.

a. Using a fine, stainless-sleel brush, clean
tube surface at leak location and several Inches
of surJ'oundlng area to remove all loose carbon
and foreign residue.

NOTE

Do not ren,ove nickel plate from tube
surface by excesstve abraolon.

b. Hemave oxide or foreign residue from
surrounding area with emery cloth until surface
appears bright and clean,



R-3896-3
Volume II

Section VJI[
Paragraph 8-22

c. Using a clean acid brush, walih polished
area with methylene chloride (commercial
grade).

d. Apply a small quantity of Nlcrobraz fIux
(WaH Colmonoy), to a clean, fino, stainless
slcel lJrush. Scrub area tlrounrl pinhole, fI'Jsh
with hot water, air-dry, and inspect for
cleannoss.

e. Apply a thin (.oat or Nicrobraz flux (Wall
Colmonoy) to leak locution and surrounding
heat-aflected zone.

I. Apply a 1hin coat of Nicrobl'a7< flux (Wall
Colmonoy) to a 1/32-inch diCinlcter brazing alloy
flller wire RB0170-064 (Rocketdyne).

g. Using a size 000 Up, adjust torch to pro
duce a noulral flame of size and shape to
properly melt and flow brazing alloy without
damaging wall.

h. Heat area BUrl'crUldillg leak until bl'azing
alloy flown into pinhole and OVE'r surrounding
tube surlace.

1. Allow repaIr to air~cool \lntfl cool to
touch. Using hot water ~.tnd a fine, ,'>tnlnlessw

steel brllsh, remove flux residue from tube.

j. Arter all flux residue has been removcc1

fr.om repaired are.18, thl6h with hot l'unnill~ tal)
water and air- dry.

3-22. TUBE-TO-EXIT END RING REPAIHS.
Hepairs to elIminate fuelleakago Inside thrust
chamber at lube-ta-exit end ring (figure 8-8)
must be accomplished as outlined in paragraph
8-23 to 8-24 and as follows:

WARNING

The following procedure use~

methylene chloride I which is a
toxic solvent. Inhalation of HEl

vapors or prolonged contact with
the liquid can cause seri~us injury
or death.

a. Using a fine, stainless- steel brush,
dean joint at leak location and several inches
of surrounding area to remove all 1006e carbon
and foreign residue.

V
TIG OR TORCH
nIlAum Al'.u.
(TYPICAL 3 I'LACES)

-~---

209202·1':-2

Figure 8-8. Tube- To- E"it End Hlng Braze Fillet

Change No. 20 - 19 May 1911 8-'5



Section VIII
ParagL'ajJlu, 8-23 lu 8-25

R-3896-3
Volume II

NOTE

Do nol remove nickel plate from tube
surface by excesslve abrasion.

]-. Using a clean acid brush, wash joint area
with methylene chloride (commercial grade).

c. Uemove remalnln~ surface contamination,
using II fine, stalnluss steel, rotaL'y brush.
H(peat steps a and b. Prepared jolat area
must be brigh, and clean before continuing.

d. Apply a smaIl quall~ity of Nlcrobraz flux
(WaIl Colmonoy) to a clean, Cille, stallliess
st/wl brush. Scrub m'ua around Ip<\k, flush
with hal walHr, air-dry, and insp(,cL for
c!f.mnneSR.

e. Torch braze or TIG braze aB ouUined in
paragraph 8-23 or 8-24.

8-23. TIJBF.-TO-leXI'F END RING OX'!
ACWI'YLENE 'rOaCH BRAZING.

a. Apply a thin coat of Nicrobraz flllX (Wall
C:olmol1oy) ~o leak locatioll and surrounding
heat-affected zol!e.

b. Apply a coat of Nicrohraz flux ~WaIl

Colmonoy) Lo Bever al Inches of the end of a
1/16-lnch rliameLer braZing alloy Wier wl~e

RB0170-064 (Rocketdvne).

l·. Using a size 0 tIp, adjust torch to pro
duce a low-velocity ncutral flamc, wIth Lnner
cono approximatel~' l/e -tnch long. Proper
adjustment of flame appJles sufficient heat to
tube surface and forward ~nd of elclt ring La
mea amI flow bl'azlI1g alloy wliilOut damaging
lube wall.

d. Heal sUl'f.lce of exit end ring below leak
until flux becomes fluid. l\hlntaln ring surface
at dull red heat while concentrating heat along
l:hamfered forward edge of rLng and tube sur
Il,ce Just above ring.

e. Add flux to ring and Lube surlace, using
',nd of brazing rllloy filler wire as an appllcator
to matnLaln good flux cover during brazillg.

f. Touch flux-coated tip of brazing alloy
filler wi,-e Lo lube surface Just above forward
edge of rLng. Repeat at rapid Intervals untlI
melting and flow of filler wll'(> ts observed.

3-16 Change No. 20 - 19 May: 971

g. Apply alloy in smhll amounts, flOWing each
amount deposited each ttme Into tube-to-rlng
opening.

h. Continue applying alloy around lube-to
ring opening until opening Ls sealed and a full
lillet Ls gene"aterl, as shown in flgure 8-8.

i. Allow repair to air-cool to less than
200 0 F.

J. Remove resLdual flux with pot water and
a !lne, stainless-steel brush. Atr-dry; Lhen
vlsna1\y Inspect for defccts using magnlflcatlon
up to 20X.

8-24. TlJBE-TO-EXIT END RING TIG
BHA~ING.

a. 'ffG brau' ller appllea~;e portion of para
graph 8-18.

b. Continue :Ill,,) appllc",j on around tube
to-rln:: "penlng untll/ull fillells generated, "s
shown In !i(',\Il'e 8- 8.

B··25. INS'fALLING BUTT PATCH. A bull
patch (fib'Ul'C 8.9) Is uscd when lhere Ls no
joining C'f a weld tv a braze flllet. Only welding
is required on a bull patch.

WAHNINO

The followi.ng procedure uses acetone,
which Ls flammable and musl not be
uscd near beal, spal'ks, or open
flame. Inhalation of Its vapors or
prolonged contact wllh the liqUid
can cause ,~orlous Injury.

a. Using a mini-grinder, r"move defcctive
sectlon of tubing In an oval shape.

CAUTION

Edges must b(' flied square, noL
chamfered.

b. Using a flIe, remove burs from edl!'es of
tube opening.

c. Clean area Inside tube with omery cloth
and acetone (Federaillpecillcatlon O-A-51);
then dry l'ep,,-ir area.



R 3896-3
Volume II

d. Fabricate a patch, the Rame size and cun
figuration as tube opening, from a piece of tube
205233.

e. Tack two O. 040-lnch Inconel 62 wtres (ap
proximately 4 Inches long) to patch. Position
wires approximately 1/4 Inch from onus of patch
anel twist wires togethe.· to form a handle.

f. Dlend edges of patch to tube opening, main
taining a 0.010- to O. 020-inch gap between patch
and siden of opening.

g. Hold patch In position in tube opelllng and
tack It In p:' ce using the tack sequence illus
trated in flg"re 8-9. Use a wertge-shaped
stainless-steel tool (1/16 x l/2 Inch) to form
contour of patch while tacks are being made.

CAUTION

The base metal In the tuhe must not
he ground. The wlrlls may proJ ~ot

slightly.

h. Using a mini-grinder, remove Installation
wire from patch.

!lA. Use a high-volume, low-pressure, argon
gas purge as backup during weld repah·.

I. Weld patch using process outlined in para
graph 6-17 and sequence oulllnl'd In flgul'e 8-9.

NOTE

During weld repair, a minimum
amounl of heat must he used, maln
talntng 100-percent weld penetration.

J. After each weld pass, check for and 1'1'
moY<', if reqUired, colellaps and pinholes.

k. Pnrform dye-penetrant Inspection on weld
as outh..cd In R-3896-3, Volume I. No cracks
arc allowable.

I. Re-weld cracks fou'ld during dye penetranl
Inspection.

m. If more than 3 passes are requ!l'crlto
weld a crack, remove patch and install a new
patch. The procedure must then be repeated.

n. Flush oxidizer dome as outlined In
R-3S96-11, at completion of thrust chamber
tube repair or oxidizer dome repair,

8-26. INS'fALLING MODIFIED BUTT PATCH.
The modified butt patch (figure 8-10) Is used to
repair a tube defect that Is not repairable with
an ordinary butt pateh. Both welding and braZing
techniques are required on the modified butt
jntch.

Change No. 20 - 19 May 1971
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Volume I1

C.

i "_,CATE" f)EFFCT AND MAKE CUI_.)UT AND FAI3RICATE PATCII

I)LFI_E AREA _'_R LEAVING _I,010 "I_.) 0.020 INCll BETV._,E,N

CUTOUT, Ttl]_E AN[) PATCH.

//-7/
TACK PATCII TO TUBE IN WELD %'[T}I INCONEL 62 _'_IRE, STA RTING AT
SEQUENCE | TID{OUGII t_ CENTER OF [_OT_I SIDES OF PA [CH AND
V.lT}f INC'ONEI, ,_2 AND Vw_LDING BOT}! WAYS.
REMOVE IHSTALLATION _l_l_,

205201-E.4A

\

Figure 8-9. IJ_stalllng Thrust Chamber Butt Patcl)

Change No. 5 - 9 February 1967 8-17
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a. Remove defective section el tube, cutting
the side between tubes straight aud the remain-

ing sides oval.

CAUTION

Edges must be filed square, uot
ehamfereo.

b. Using a file, remove burs !rein edges of
tube opening.

e, Using emery cloth and a wire I)rush, re-
move furnace braze alloy h ,n'a tube for a dis-
tanee of 1/8 inch from edge around opening.

d. Using TIG-heliarc brazing process and

brazing alloy Rli0170. 064 (Rocketdyne), Imild

a layer of alloy hetween h,bes and e::tendalloy

1/4 lneil up from fillet and 1/4 inch beyond ends

of tube opening.

NOTE

Two or three wekl passes may be
required to temple, re the alloy
buildup.

e. Using a mini-grindcr, remove e×cesslve

braze alloy from inside of tube and remove
cokl laps and pinholes, if required.

f. Fabricate a patch, same size and config-
uration as ltlbe t)penillg, _ro|n a piece of tube
205233.

g, Tack two 42.0d0-inch laconel 62 wires
0tpproxtmately 4 :ael;es long) to patch. Posi-
tion wires aPlnOxlmately 1/4 inch from ends of

patch and twist wires together to form a handle,

h. Blend edges of patch to tube opening,
maintaining a 0. 010- to 0. 020-inch gap between
patch and sides of opening.

i, ttnld patch in position in tube opening and
tack it in place using tack sequence illustrated
in figure 8-10. Use a wedged-shape stainless-
steel tool (I/16 x I/2 inch) to form contour of

patch while tacks are being made.

CAUTION

The base metal in the tube nmst not

be ground. The wires nmy project
slightly.

J. Using a mini-grinder, remove installation
wire from patch.

jA. ' * high-volume, low-pressure, argon |
gas p .. as backup during _eld and braze Irepair,

k. Braze and weld (paragraphs 8-17 and
8-18} patch using sequence outilncd in figure
8-10.

NOT E

During weld repair, a minlnmm
amount of heat must be used, main-
tatmng lO0-perccnt weld penetra-
tion.

1. After each weld and braze step, use a
mlni-grluder and remove cold laps and pinholes
from weld, it required.

m. Perform dye-pesetrant inspection on
weld as outlined In R-3896-3, Volume I, No
cracks are allowable,

n. Re-weld cracks found during dys-penetrant
Inspections.

o. If more than 3 passe'_ are required to
weld a crack, remove patch and install a new
patch, Thepzoceduremust then be repeated.

p. Flush oxidizer dome as outlined In
R-3896-11, at completion of thrust chamber tube
repair or oxidizer dome repair.

8-27. INSTALLING INSERT PATCIt. An insert

patch (figure it-ll) is required when a tube de-
fect Is discovered under n tension band or flame

shield. The repair must be m,'tde from inside
the thrust chamber. An opening is made in the
tube opposite the location of the defect and the
repair made through this opening.

a. Locate defect by tube number and approxi-
mate distance from exhaust manifold.

b. Remove a section of tube from gas side
of tube opposite defect in an oval shape.

CAUTK)N

Edges must be filed square, not
chamfered,

e. Using a file, remove burs from edges of
tube opening. )

8-18 Change No. 17 - 24 September 1969
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(

_ I -- U_IINQ WIRE RB0170-084 I

UP BOTH ENDS OF CUT £ND OF CUT-OUT,y

U_NO _R| RB01'/0-06t, IU8€
THE BOTTOM gD¢ OF Till

PATCH TO THE Pn_OU_ nLLgT,
_TAR_tIO AT T_CK _.

WICLD WITH INCONEL 62 WII'II_ 8TART_NQ
FROM C_;HTEROF PATClI, TIe BHAZE
'IH_ FIN&L 1/'16 INCH ON DO_l(
gND$ WITH WIRE RB0tT0-0_4.

20510|-g-5C

Figure 8=10. Installing Thrust Chamber M3d_lied Butt Patch
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WARNING

Tile following procedure uses ace-

tone, which is extremely [lamnlable
and must not I)e used near sparks,

he'*t,or any source of flame. Itis
a toxic solvent. Inhalation of its

vapors or prolonged contact with tile
liquid can cause serious injury or
death.

d. Clean inside of tube around defect by wire

brushing and washing with acetone (Federal
Specification O-A-51}. Dry acetone h'om tube.

c, Fabricate a patch, which overlaps defect
by 0. 250 inch, from a piece of tube 205223,

f. Tack two 0.040-inch Incooel 62 wires

(approxiruately 6 inches long) to patch. Posi-
tion wires approximately 1/4 inch h'om cuds of

pah,h and twist wires together to form a handle.

g. Use a high-vohuno, low-pressure argon
gas purge as backup durir, g weld repair.

h. lIoid patch in position in tube opening ;ted

tack it in sequence, illustrated In figure 8-11,
using a minimum heat input,

1. Weld patch on Inside of tube using a mlrd-
mum amount of heat, maintaining 100-percent
weld pf, netration. Refer to paragraph 8-17 for
welding procedure.

j. l'erform dye-penetrant inspection on wchl
as o_Rlined lit II-3896-3, Voh:me [. No cracks
are allowable.

k. lie-weld cracks found dm'lng dye-
penotrant inspection.

1. If more than 3 passes are required to
weld "t crack, remove patch and Install a new
patch. The procedure must then be repeated.

m. Install a patch on gas side of tube as out-
lined in paragraph 8-25 or 8-26, as applicable.

n. Flush oxidizer dome as outlined in

R-3898-I1, at completion of thrust chamber
tube repair or oxidizer dome repair.

8-27A. REPAIRING BLOWN-OUT TUBE

WITHIN INJECTOR END RING CAVITY INJEC-

TOR INSTALLED).

a. Remove tube sectlon_ starting 3/8 inch

below injector end ring, for a length of 2 inches

and a minimum width, to allow installation of
part number XXX sleeve, See figure 8-12,
view A.

b. Seal downstream portion of tube opening
with aluminum tape (Minnesota Mining and Mfg)_
or equivalent, to prevent any material from
dropping late flow passage. See figure 8-12,
view B.

c. Install part number XXX sleeve with slot
alined, as shown in figure 8-12, view B.

d. TIG braze as outlined in paragraph 8-18
and as shown in figure 8-12_ view B.

e. Remove aluminum tape.

f. Install butt patch as outlined in paragraph
8-25.

8-27B, REPAIRING BLOWN-OLJT TUBE
WITHIN INJECTOR END RING CAVITY

(INJECTOR REMOVED).

a. Install part number YYY sleeve h'om top
of flow tube. Orient installation as shown in

figure 8-12, view C.

b. TIG braze ,is outlined in paragraph 8-18
and as shown in ¢[gure 8-12, view C.

8-27C. TIIRUST CH.AMBEI/. EXHAUST MANI-
FOLD INLET FLANGE I'tEWORK.

a. Make sure flange polish!ng tool T-5047802
is ready/or use and that filtering bowl and lubri-
cating bmvl have been serviced as outlined in
R.-3896-5.

WARNING

The folio,ring procedure uses tri-
chloroethylene, which is a toxic
solvent. Inhalation of Its vapors

or p_,olonged contact with the liquid
can cause serious Injury or death.

b. Clean carbon from inlet flange face and
approximately I Inch down on inside surface.

Use a cloth moistened with trtchloroethylene
(MIL-T-27802) to wipe surface; then allow area
to dry. Place polyethylene material In inlet to
catch metal shavings and water. Tape poly-

ethylene material to Inside surface of flange and
make sure tape Is approximately I/8 inch below

lace of flange.

NOTE

During this procedure, itwill be neces-

sary to periodically remove the sluarp

edges from ID and OD of the flange and

boltholes_ to prevent burs from damaging
flange surface.

c. Place a sheet of plywood (2'x 2' x I/4"),

or equivalent, between inletflange and thrust

8-20 Change No. 20 - 19 May 1971
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------------'-----------.,

--.~ ~- -.

--TJ
LOCATl: APPROXlMAn: AREA
Of Ot:rF.CT ON OA~ ~DJo: or
TilE runt:.

MAKt CUTOUT ON GAS SIDE Of' rum:,
FABRICATE PATel! TO F1T OVER DU'Eer

TACK PATCII1'O TUBE IN
SF.QUENCt; 1 THROUGl'I 4
AND REMOVE tN5TALLATION
WIRE.

WELD WITH INCONEL 62 "']fit STARTING
;,'r (,'EN'fER ON DOTH SlOES OF PATCH
AND WEI.DING DOTH WAYS.

205201-£-8

FIgure R-ll. installing Thrust Chamber Insert Patch

Change No.5· 0 February 1967 8..21
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VIEW A

RUPTURE

V'TEW B

VIEW C

Figure 8-12. Installing Tube Section
Change No. 15 - 23 April 1969
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chamber body to protect T /C tubes. Maintain
clearance between tool roller guides and
plywood.

d. Take measurements o( inlet Clange as
(ollows: (See figures 8-13 and 8-14.)

(l) Use a straighiedge and (eeler gage.

(2) Tak<: measurements with straightedge
aeross center o( flange at bollhoh' locations
180· apart.

(3) Record measurements on chart.

e. Remove leall monitor pol'! plug.

r. Install handle retaining bracket Oll No. 1
side ten~ion-lle with bracket and "u" shaped
cutout at maximum distance (rom inlet (hnge.
See ilgure 8·15. 'flghten nuts on clamp evenly
r,o that clamp makes full contact with tension
lie.

VIt.\\ 11)(IK1St, M I'
3.

1l1O-

NCJ1E

I'OIN rs n) \1t:AsUln:
ABE I~WICATEf) OY
DOLTIIOLt: NUMLH.ns
AND DEGREES.

g. Check the 3 emery disk mountlnR pad~ on
tool T-5047802 (or flatness by placing a straight
edge across pads and mea~urlng gap with a
ft'eler gage. Gap must not exceed 0.001 Inch
on an~ pad. Make sure all adhesive is removed
and also that pads are smooth and (ree of sur
(ace defects.

h. Pr"pare #40 grit, 3 Inch emery disks by
trimming 0(( two edges and folding edges as
Indicated In Clgure 8-16.

I. Install #40 grit emery on the 3 mounting
pads and pr~ss firmly in place. Make sure
leading edge o( emery is bonded securely.

j. Carefully plaee tool on Clange so th.~t emery
seats on Clange witbout sliding. (See figure
8-15. )

k. Install handle on tool and secure with lock
pin. Turn air qupply valve 0((; then connect
shop air supply. Place Mndle In retaining
braclwt and secure with Ickpin.

oS]'{i II .\t F

1)1\11 \SIU••',J
G

I'I~,n .... (.
1>1 \It ~:;lo~

.--~
/' S I HA]C.IIH:I)(,t ",

=-t -- - jj; 011

"
" VIEW 8,

~:XI"\t:Sl' \IAMfOUJ
INLET Fl.A:-';(,E

.1-3·2·62

Figure 8-13. Thrust Chamber Exhaust Maniioid Inlet Flange Dimension Locator

Change No. 18 - 21 April 1970 8-23
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LOCATION

BOLTHOLE DEGREES

R-3896-3
Volume II

DlSlllNG AT lD

BEFORE AFTER

SPOTFACE DlMENSION(a)
-----

BEFORE An'ER

7

37

15

45

22

52

30

60

42

222

90

270

132

312

180

o

ta) Measure spotface dimension on bolthole diameter centerllne and on the same side of
hole before and after rework.

Figure 8-14. Thrust Chamber EXhaust Manifold Inlet Flange Dimension Record (Typical)

I. Turn regulator counterclockwise to off
position. (Spring tension relieved.)

m. Turn on all' supply valve.

n. Wet entire flange surface with water
throur,h the llghtening holes.

o. Slowly turn regulator on until plate begins
to rotate. Adjust speed of plale so that it
rot.~tes wllhout chattering, in the range of 12 to
20 rpm (3 to 5 revolutions every IS seconds)
and at an operating pressure of approximately
30 psig. Note tool starting time.

p. StOll tool Immediately If chattering or
enatlc operation occurs. The cause for abnor
mal operation of Ihe tool must be corrected
before proceeding.

CAUTION

Chattering or crratlc operation of
the tool can cause damage to the
C1ange surface.

q, Adjust all' motor lubricator to supply all
to motor at apprOXimately 3 drops a minute.

e-24 Change No. 18 - 21 Aprl11970

r. Continually apply .. atel' to flange surface
to C1ush away cuttings.

s. Periodically check the following during
opHatlon of the tool:

(I) Check that emery disks remain In
place on mounting pads.

(2) Observe cutting operation lhrou((h In
spection hates to make sure emel'y Is not galling
flange surface.

(3) Check fOl' adequate clearance between
roller gUides and plywood.

NOTE

If galling docs OCCUI' during the cutting
operation, II may be necessary to
change the emery and/or remove sharp
edges from 10 and OD of flange and
boltholes.

t. After approximately 10 minutes of opera
tion, turn off all' supply valve, disconnect all'
supply an'l handle; then carefully Ilft toot from
flange.
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~~-. XIIAl ST ',A!'.'I OLD
1~I.El ~ J I,~(,t:

IlUl "'t,fll\'! ~~t,

rAl't:1l ro IS:-'''t:
SUHAct; 01 11I.t,t.l

!.t't\K 'lO~1 roB l'OIlT

F'lgure 8-15, Heworking Thrust Chamber Exhaust Manifold Inlet Flange

Section VlIl

\

f 1-3·2·',4

u. Inspect flange surCace Cor galling, ridges,
scratches, <'tc. It may Ile necessary to remove
sharp edges Crom ID and OD oC flange and lloIt
holes.

v. Renlo, ~ used emery Crom mounting pads
and thoroughly dry pads. Make SUI e pads are
smooth and all adhesive 18 removed.

w. lnstall new *40 gl'lt emery on the 3 mount
Ing pads and press firmly In place. Make sure
leading edge oC emery Is Ilonded securely.

x. Repeat steps J through w as applicable
until surCace Clnlsh Indicates emery disks have
made contact with entire Clange surCace.

y. Repeat steps J through w as applicable
using 1180 grit emery. Continue using 1180 grit

emery untll all surCace Irregularities (rom the
HoIO grit emery have Ileen removed Crom Clange.

z. Turn oCC all' supply valve, disconnect all'
supply and handle; then careCully lift tool Crom
Clange.

aa. Use straightedge and Ceeler gage to
check dishing condition. (See Clgure 8-13.)
Maximum allowable dishing on ID o( Clange at
any location Is 0.003 Inch. Any dishing noted
on the OD oC the Clange 18 acceptable.

abo Continuc using 1180 grit emery untll dish
ing has been removed to 0.003 Inch maximum
by repeating steps J through w as applicable.

ac. Turn oCC all' supply valve, disconnect all'
supply and handle; then careCully llft tool Cram
flange.

Change No. 18 - 21 April 1970 8-25
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I

(3) Record measurements on record Ifig
ure 8-16).

8-28. TIIHUST CllAMBEH INJECTOH REPAlHS.

(2) Ta~e measurements with straightedge
across center of flange at bolthole locations
1800 apart.

8-30. BHAZING. All hrazinll on the thrust
chamher injector utillzcs Ihe TlG-heliarc
brazing process. Copper-Gold ·Nlekel hrazlng
alloy filler wire HB0170-005 (Hocketdyne) musl
be used as the filler wire.

8-29. WELDING. All welding on the thrust
chamLer injector utilizes the TIG-Iwliarc wl'ld
in~ proc('ss. Copper repairs are mac!C", uSln~

deo"idized cOJlJler wire (3TDl70GIl000I), while
inslt'umentatlon and hypergol hoss wl'lds are
made using 348 CIlES filler wire (MIL-({-5031).
All welds must he dye-pendrant-inspeet!.'d as
outlln!.'d in R-3890-3, Volume I. No cracks
resulting from welding are acceptahle.

3"
IlIA

rt:::;;tl-
I
I
I
I
I
I

I
I
I
I
I
I
I I

po<
HJ 1.1) .!------- I
IJ";S-~~~' --,..,.-,:- -- ---- -

I HJ \1
IISt:S

hOI 1-:

1)[MENi'J10NS Am: Al'l'HOXIMA1 t:.

8-31. H~;PAruNG BAFFLE CRACKS all
HOLES.

Fillure 0-16. Emery Disk Dimensions

ad. Hemove emery from mounting pad and
open all' filter vent to drain any moisture.

ae. Hemove sMrp edges from lD ami aD of
flange and holtholes .

WARNING

The folloWing procedure uses
acetone, which Is flammable and
must not be used ncar heal, sparks,
01' open flame. Inhalation of Its
vapors 01' prolonged conlact with
the liqUid can cause serious injury.

af. Polish entire ll.'nge ." ..face hy hand If
requl red with a fine grit emery cloth, sanding
block, and water, to obtaina~ finish or
better.

ag, Hemove plywood and handle retaining
brackct.

ah, Remove tape andpoly~thylenematerial
from e"haust manifold Inlet. Do not ailow
cultlngs, water, or other objects to enter Inlet.

a\. Take measurements of Inlet flange as
follows: (See figures 8-13 and 8-14.)

(1) Use a straightedge and feeler gage.

a. Ust.lV, a mini-grindeI', U·groove cracks
or holes to a maximum depth of 1/8 inch. Main
tain a mintmum radius of 1/10 Inch at ba~e of
groove, with a 30-00 degree Included angle.
Groove length should be a maximum of one tnch.

b. Using a clean, line, stalnless-steei brush,
clean area around defect. Wash area with acetone
(Federal Specification O-A-5l). Air-dry ballle.

c. Weld baffle as outlined In paragraph 8-29.
PU1'ge baUle being repatred, wtth backup gas
through a needle Inserted In third 01' fourth ori
fice hole from repair area. Use 10 CFH argon,
argon helIum, or helium, and 1/8-lnch-mlnlmum
diameter tungsten. Do nol use a sharp point.

d. Weld buildup on baffle surface must not
exceed 1/16 Inch, meallured from the highest
point of area being repaired. HemOVe e"cess
weld buildUp with mini-grinder.

8-26 Change No. 22 - 15 February Ill72
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Paragraphs 8-32 to 8-36

e. Perform a dye-penetrant inspection as
outlined in R-3896-3, Volume I. No cracks
are acceptable. Cracks discovered during in
spection must be re-welded as outlined in rein
spected.

f. Flush oxidizer dome as outlined in
R-3896-11, at completion of thrust chamber
injector l'~palr.

g. Inspect ali orifices III area of any baffle
repair to make sure that orifices are not
blocked or excessl\'ely restricted. Insert a
O. OlD··lnch diameter undersized d"iIl blank Into
each orifice, to a mInimum depth of 1-1/4
Inches. Re-drill any orifice that does not ac
cept drill bldnk to drawing dimension.

9-32. HEPAIRING BAFFLE-TO-BAFFLE
BRA7.E SRACKS.

a. Using a mini-grinder. V-groove crack
to Illlllimum depth of t/16 Inch.

WARNING

The follOWing procedure uses ace
tone, which Is eJltremely flammable
and must not be used near sparks,
heall, or a~y source of fiame. It IS
a toxic solvent. Inhalation of its
vapors or prolonged contact with
the liqUid can cause serious Injury
or death.

b. Usiug a clean, fine stainless steel brush,
clean area around crack. Vlash area with ace
tone (Felleral Specification O-A-5t). Air-dry
baffle.

c. Braze crack as outl!ned in paragr?"i. 8-30.

8-34. (Deleted)

8-36. INJECTOR OUT-OF-FLATNESS IN
SPECTION WHEN REMOVED FROM THRUST
CHAMBER.

a. Place injector in a face-down position on
a clean, prepared surface. Surface must be
cushioned and covered with polyethylene mate
rial to protect face of injector from damage and
contamination.

b. Lr.y a straightedge across 2 diagonal
inner dome bolt pads and measure gap between
straightedge and outermost part of injector
flange. Record gap measurement.

c. Repeat step b across remaining sets of
Inner dome bolt pads and record gap measure
ments.

Change No. 18 - 21 April 1970 8-27/8-28
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Volume II Paragraphs 9-1 to 9-4

SECTION IX

THRUST CHAMBER (UNiNSTALLED)

WARNING

COMPONENT HANDLING FIXTURE SET G4068 MUST BE OPERATED BY
AUTHORIZED PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT.

9-I. THHUS'I CHAMBER ASSEMBL.Y

208101-31) 209201 THROUGH 209201-121, AND
2--09717-31THROUGH 279717-921 (UNIN=

.STALLEO .

9=2. The following procedures contain disas-
sembling, cleaning, inspecting anti repairing,
and assembling information for the thrust
chamber removed from the engine. Repair
procedures for the thrust chamber are limited;

and in the event of replacement _ff the injector
dome or thrust chamber body) a penalty hring

will be required. If weld repairs are required
oil the thrust chamber, re[e_ to eecllon VII1.

See figure 9-1 for test eqelpmeet and special
tools. Refer to R-3896-¢ for protective clo-
sures. Screws and bol_+ used to attach plate

RX20610-211, closur(_ RX20615-11, plate

RK395-10072-011, and closure RK395-.I0061

must be lubricated (Method A) with luhrlcant

grease RB0140-012 (Itocketdyne), Specified
lubrication methods are outlined in R-389tl-3,
Volume 1.

Part No. Nomenclature Use

T-5029611 Alining Pins
(4 required)

Alines dome and

injector with
thrust ehamoer

during assembly.

T-5039247 Torque Torques outer
Adapter dome bolts.

Component Supports dome

Handling and injector
Fixture Set during removal

and installation.

C,.40_8

Figure9-1. Test Equipment and Special
Tools for Thrust Chamber

Figure 9-2 deleted.

9-3. DISASSEMBLING.

9=4. Dis,Xqs.emble thrust chamber a_,required
to accol_pllsn necessary repairs ano/or ru
placement, See figure 9-3 for parts anti index
numbers.

NOT E

Approximate weight of dome and in-
Jector assembly Is 2,800 pounds.

Approximate weight of thrust cham-
berh body is 5, 4O0pounds.

• Obvious procedures to remove plugs,
seals, gaskets, etc, are not in-
cluded.

a. To remove dome 113) and injector (19)
with thrust chamber in either the vertical or

horizontal positic-h attach adapter 9024906 to
dome. Torque adapter bolts to 600 in-lb
minimum.

b. On thrust chambers in vertical positron:

(1) Attach lift fixture 9024912 to adapter
9024909 Inat,"dled on dome.

(2) Position a facility hoist over thrust
chamber; then connect hoist to lifting eye ef
lift Ilxture 9024912,

c. Oa thrust chambers in horizontal position,

use a facility heist to lift and aline lift fixture
9024931 with adapter 9024906 on dome (13);
then attach fiXture to adapter.

d. Loosen bolts (14); then remove 4 b,_lta
and washers (15) in an equally spaced pattern.
Install 4 _flinlng pins T-5029611 in place of
bolts that were removed.

e. Remove plugs (10); then loosen bolts (11)
until bolt torque ts approximately 100 it-lb.
Do not remove bolts at this time.

f. Remove remainder of bolts (14) and
washers (15).

g. On thrust chambers in vertical position,
use facilityhoist and carefully !litdome (13)

mid injector (19) from body (29).

Change No. 22 = 15 February 1972 9-1
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h. On thrust chambers in horizontal posi-

tion, use facility ho,:st and lift fixture to care-
fully slide dome (13) and injector (19) from

body (29).

CAUTION

The facLtity hoist of lift fixture must
support weight of dome and injector
without imposing a load on the four

alining pins. Slight adjustment of
facility hoist height may be necessary
to remove dome and injector from
body.

i. On thrust chambers in horizontal position,

connect a second laciiity hoist to vertical lifting
eye on lift fixture; then rotate fixture, dome,
and injector 90 degrees.

j. Using facility hoist, lower dome and m-
lector on a clean, prepared surface. Surface
must be cushioned stud covered with polyethyl-

ene material to protect face of injector from
damage and contamination.

k. Remove bolts (11) and seals (12).

1. Using facility hoist, lift dome (13) from
injcctor (19); then lower dome on a clean, pre-
pared surface. Surface must be cushioned and
cuwred with polyethy,',me material to protect
dome from damage and contamination.

m. Remove lift fixture and adapters; then

secure facility hoists.

n. Remo_,e 4 alining pins from b,,ly (29_.

o. Instal!prcLdctive covers and closures as

] required. Refer to paragraph 9-2 for protec-tive closures.

9-5. CLEANING.

9-6. AI) parts nmst be cleaned to enable a more
thorough inspection for defec,s, wear, or dam-
age. All parts must be recleaned after repatr.
General procedures for cl"aning specified items
are outlined tn R-3896-3, Volume I.

9-7. INSPECTING AND REPAIRING.

9-8. Inspection of the thrust chamber deter-
mines if the individual parts are damaged.
Inspect parts, that contact liquid oxygen when
installed, for evidence of dye. Parts with dyed
surfaces must have dye stripped from part as

outlined in R-3896-3, Volume L inspect indi-
vidual parts for general condition, damage to
threads, corrosion, distortion, nicks, burs, and

scratches, Refer to sectlma VIII for disposition
of defects and repair procedures. Replace pins

(22, 23) if threads are damaged.

9-9. ASSEMBLING.

9-10. The lubricants used in this procedure are
specified in the procedural steps. Specified
lubrication procedures (methods) are outlined
in 1"1-3896-3, Volume I. See figure 9-3 for parts
and index numbers and assemble the thrust
chexnber as follows:

a. Verify that engine alinement pins 408329 |
are installed in injector before injector is Iinstalled.

NOTE

Approximate weight of dome and in-
Jector assembly is 2,800 pounds.
Approximate weight of thrust mmm-

her body is 5,400 pounds.

aA. To install dome (13) arid injector (19) with
thrust chamber in either the vertical or hori-

zontal position, attach adapter 9024906 to dome.
Torque adapter bolts to 600 in-lb minimum.

b. On thrust chambers in vertical position:

(1) Attach lift fixture 9024912 to adapter
9024906 'astalled on dome.

(2) Po_itien a facility hoist over the dome;

then connect hoist to liltlngeye of liftfixture
9024912.

c. On thrust chambers in hortzontM posiiion,
use 2 facility hoists to lift and aline lift fixture
0024931 with adapter 9024906 en dome (13);

then attach fixture to adapter.

I
t.

)

/

9-2 Change No. 20 - 19 May 1971
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Figure 9-3. Thrust Chamber As_embly--Exploded View (Sheet 1 of 2)
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Volume ll

1 Plug 12 Seal 23 Pin (Round) 33 Gasket(d)

2 Seal 13 Dome 24 Plug 34 Bearing

3 (Deleted) 14 Bolt(a) 25 Seal 35 Nameplate
4 Plug 15 Washer 26 Plug 36 Nut(e)
5 Seal 16 Gasket 27 Seal 37 Washer(e)

6 Plug 17 Plug 28 Nameplate 38 Pin(e)
6A Pic_ 18 Seal 29 Body 39 Washer(e)

7 Seal 18A Plug 30 Bol((b) 40 C_evis(e)
7A Seal 18B Seal 30 Drain Plug(c) 41 Tongue (e)

8 Plug 19 Injector 31 Washer (b) 42 Brace (e)
9 Seal 20 O-ring 3l Seal(C) 45 Brace(e)

I0 Plug 21 Seal 32 Drain Adapter(d) 44 Plug
Ii Bolt 22 Pin (Diamond Shai_ l) 45 Se'_l

(a) Bolts (14) are of three different lengths and are installed hl the hole positions indicated:

THRUST CHAMBER NO. BOLTS

208101-31 201599-5
209201 201599-3

201599

209201-11 through 201599-5
209201-121 201599-3

201599

HOLE POSITIONS

11

21, 31, 37, 41, 58

Remaining holes

II, 41

21, 31, 37, 58
Remaining hole,_

(b) On thrust chambers 208101-31, 209201, and 209201-11.
(c) Or thrust chamber's 209201-31 through 209201-121,
(d) On thrust chambers 209201-31 through 209201-81,
(e) On thrust chambers 209201-41 through 209201-121,

Figure 9-3. Thrust Chamber Assembly--Exploded View (Sheet 2 of 2)

d. Install gasket (16) in groove oI injector
(19).

e. Using facility hoist, lower dome f13) on
injector (19). Aline Index hole X on dome with
index hole X on injector.

h. Install 4 alining pins T-5029611 in dome
(13) and injector bolt circle of body (29). Pins
must be installed in an equally spaced pattern.

1. install pin (23) (round) and pin (22) (dia-
mond shaped) in body (29).

f, Lubricate (Method R) seals (12) with

fluorinated ell Krytox 143AZ (Du Pont) or
lubricant grease RB0140-012 (Rocketdyne) and
install.

NOTE

Bolts (11, 14) are to be torqued al-
ternately in equal steps of 1/3 of

their final torque value until final
torque is reached. Bolts are
torqued in steps g and p.

g. Lubricate (Method A) bolts (11) with

lubricant grease RB0140-012 (Bocketdyne) and
install. Torquebo]ts to 230 [t-lb In numerical
sequence Indicated on dome (13).

J. Using facility hoist, lift dome andinjecto_
to a convenient height to install injector-t_-
body O-rings.

k. Lubricate (Method K) O-ring (20) with
FS1281 grease (Dow Corntng Corp); then install
O-ring on injector (19),

I, Install seal (21) in thrust chamber.

re.. On thrust chambers in vertical position:

(i) Using facility hoist, lift and aline dome
and injector with index pins (22, 23).

(2) Carefully lower dome and injector on
body (29).

9-,t Change No. 20 -19 May 1971



R-3896-3
Volume II

Section IX

n. On thrust chambers in horizontal position:

(1) Using 2 facillty hoists, I otate fixture
and dome and Injector 90 degrt'es; then remove
facility holst connected to verlicaillfling eye.

CAUTION

Injector-to-body O-rings must re
main In their proper place so that
they will not be damaged.

(2) Aline dome (13) and injector (19) with
index pins (22, 23); then infJtall dome and in-
j ector In body (29).

o. Lubricate (Method A) bolls (14) and
(Method F) washers (15) with lubricant grease
RB0140-012 (Rocketdyne); then install bolts
and washers. Remove allning pins to install
remaining 4 bolts and washers.

NOTE

Bolts (14) must be installed in hole
positions indicated in figure 9-3.

p. Torque bolts (11, 14) In numerical se
quence indicated Oil dome (13) as follows:

(1) Using torque adapter '1'-5039247,
torque bolls (14) to 140 ft-lb.

(2) Torque bolts (11) to 460 fl-lb.

(3) Using torqup adapter '1'-5039247,
torque bolts (14) to 280 fl-lb.

(4) Torque bolts (11) to 685 +35 ft-Ib.

(5) Using torque adapter '1'-5039247,
torque bolts (14) La 425 ±25 fl-Ib.

(6) Repeat substcps 4 and 5 in numerical
sequence until speclfled torqup is reached.

(7) FollOWing numerical seqnence stamped
on dome, back off first bolt (14) aad retorque
to 335 +15 fl-Ib. Repeat for next bolt until all
bolls (14) lU'e retorqued.

q. flemove handling equipment and secure
facility holst.

r. Lubricate (Method A) plugs (10) with
lubricant grease RB0140-012 (Rocketrlyne)and
Install in dome (13). Torque plugs to 105 ±5
ft-1b.

rA. Safetywlro bolts (14) and plugs (10). I

s. Lubricate and install the follOWing plugs
and seals. Lubricate (Method A) plugs with
lubricant grease RB0140-012 (Rocketdyne).
LUbricate (Melhod R) seals with fluorinated
oil Krytox 143AZ (Du Pont) or lubricant grease
RB0140-012 (Rocketdyne). Torque plugs to
values Indicated and safelywire plugs.

(1) Plugs (1) and seals (2). Torque to
85 ",5 In-lb.

(2) Plug (4) and seal (5). Torque to
70 ±5 In-lb.

(3) Plug (6) and seal (7). Torque to
80 ±10 It-lb.

(4) Plugs (6A) and ~eals (7A). 'forque to
350 ±15 In-lb.

(5) Plug (8) and qeal (9). Torque to
85 ±5 In-lb.

sA. Lubricate and Install the followIng plugs
and seals. Lubricate (Method A) plugs with
thread compound C··5A (Felt Products). Lu
bricate (Method R) seals with Brayco 777
hydraulic fluid (Br"y 011 Co). Torque plugs
to values indicated and safetywlre plugs.

(1) Plug (17) and seal (18). Torque to
85 ±5 In-lb.

(2) Plug (l8A) and seal (l8B). Torque to
70 ±5 in-lb.

(.3) Plug (44) and seal (45). Tor'lue to
70 *5 In-lb.

Change No. 23 • 3 August 1072 9- 5
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t. Lubricate and Install the following plugs
and seals. Lubricate (Method A) plugs wilh
lubricant grease RB0140-012 (Rocketdyne).
Lubricate (Method R) seals with nuorinated
oil Krytox 143AZ (Ou Pont). 'I'OI'que plugs to
values Indicated and safetywlre plugs.

(1) Plug (24) and seal (25). Torque to
85 ±5 In-lb.

(2) Plug (26) and seal (27). Torque to
'/0 ~5 in-lb.

u. On thrust chambers 208101-31, 209201,
and 209201-11, install bolts (30) and washers
(31). Torqu~ bolts to 63-77 ft-lb. Safetywlre
bolts.

v. On thrust chambers 209201-41 through
209201-121, install pins (38). washers (37, 39),
and nuts (36). Torque nuts to 60·80 ft-lb.

NOTE

VB must be stamped on the Iwad of
the pins (38). Pins not stamped
with VB mus. not be u"cd because
of Improper heat treatment.

w. On thrust chambers 209201·31 through
209201-81, Install drain adapters (32) and gas
l(ets (33). Torql:e drain adapters to 47-53 ft-lb.
Safetywlre adapters.

X. On thrust chambers 209201-31 "hrough
209201-121, install drain pl'Jgs (30) and seals
(31). Torque rlt'ain plugs to 8·12 ft-lb. Safety
wire drain plugs.

I y. Install protective closures. Refer to
paragraph 9-2 for protective closures.

z. Chpck space between thrust chamber body
alll:' p.xhaust manifold for Installation of
aluminum-foil tape. If tape Is damaged or
missing, remove any objects that may be
trapped In the space and apply sections of
alumlnum-foU tape (Minnesota Mining and Mfg)
that are 2 or 4 Inches wide and approximately
3 feet long.

9-6 Change No. 20 - 19 May 1971

9-11. TESTING.

9-12. Testing of the aesembled thrust chamber
Is performed after Instal1ntlon on an engine.
Refer to R-3896-11 for thrust Chamber test
procedure.
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Sectlon IX

n. On Ihrust chambers In horizontal pOAHion:

(1) Using 2 facillty hoists, rotate fixture
and dome and injector 90 degrees; then remove
facility holst connected to vertical lifting eye.

CAUTION

Injector-to-body O-rings must re··
main in their proper place so that
they will not be damaged.

(2) Aline dome (13) and Injector (19) with
Index pins (22, 23); then install dom~ and in
jector in body (29).

o. Lubricate (Method A) bolts (14) and
(Method F) washers (15) with lubricant grease
RB0140-012 (Rocketdyne): then install bolts
and washe~s. Remove aUnlng pins to Install
remaining 4 bolts and wa"hers.

NOTg

Bolts (14) must be Installed In hole
positions indicated in figure 9-3.

p. Torque bolts (11, 14) In numerical se
quence Indicated on dome (13) as follows:

(1) Using torque adapter T-5039247,
torque bolts (14) to 140 ft-lb.

(2) Torque bolts (11) to 460 ft-lb.

(3) Using torque adalotcr T-5039247,
torque bolts (14) to 280 ft-lb.

(4) Torque bolts (11) to 685 ±35 ft-lb.

(5) Using torque adapter T-5039247,
I torque bolts (14) to 425 ±25 fl-Ib.

(6) Repeat subsleps 4 and 5 In numerical
sequence until specified torque Is reached.

I
(7) FollOWing numerical sequence stamped

on dome, back off first bolt (14) and retorque
to 335 ±15 fl-lb. Repeat for next bolt unll! all
boIts (14) are retorqued.

q. Remove handling equipment and secure
facility holst.

r. LubrlcRte (Method A) plugs (10) with
lubricant grease RB0140-012 (Rocketdyne)and
Install in dome (13). Torque plugs to 105 ±5
fHb.

rA. Safetywlre bolts (lJ) and plugs (10).

s. Lubricate and install the following plugs
and seals. Lubricate (Method A) plugs with
lubricant grease RB0140-012 (Rocketdyne).
Lubricate (Method R) seals with fluorinated
oil Krytox 143AZ (Du Pont) or lubricant grease
Rl10140-012 (Rocketdyne). Torque plugs to
values indIcated and safe!y'.l·lre plugs.

(I) Plugs (I) amI seals (2). Torque to
85 ±5 in-lb.

(2) Plug (4) and seal (5). Torque to
70 ±5 in.. lb.

(3) Plug (6) and seal (7). Torque to
80 ±l.0 fl·lb.

(4) Plugs (6A) and seRls (7A). Torque to
350 ±I5 In-lb.

(5) Plug (8) and seal (9). Torque to
85 ±5 In-lb.

sA. Lubricate and install the following plugs
and seals. Lubricate (Method A) plugs with
thread compound C-5A (Felt Products). Lu
bricate (Method R) seals with Brayco 777
hydraul ic fluid (Bray Oil Co). Torque plugs
to values indicated and safetywlre plugs.

(l) Plug (17) and seal (18). Torque to
85 ±5 in-lb.

(2) Plug (ISA) and seal (18B). Torque to
70 1:5 In-lb.

(3) Plug (44) and seal (45). Torque to
70 ±5 In-lb.
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l. Lubricate ami install the foJlowing plugs
and seals. Lubricate (Method A) plugs with
lubricanl grease RB0140-012 (Rucketdyne).
Lubricate (Method R) seals with fluorinated
oil Krytox 143AZ (Ou Pont). Torque plugs to
valu('s indicated and safetywire plugs.

(1) Plug (24) and aeal (25). Torque to
85 ±5 in-lb.

(2) Plug (26) IlJ1d seal (27). Turque to
'/0 ±5 i'l-Ib.

u. On thrust chambers 208101-31, 209201,
ane: 209201-11, install bolts (30) ane: washers
(31). Torque bolts to 63-77 It-lb. SaIetywire
bolts.

v. On thrust chambers 209201-41 through
209201-121, install pins (38), washers (37, 39),
and n"ts (36). Torque nuts to 60-80 It-lb.

NOTE

VB must be stamped on th~ head of
the pins (38). Pins not stamped
with VB must not be used because
of inlproper heat treatment.

w. On thrust chambers 209201-31 through
209201-81, install drain adapters (32) and gas
kets (33). Torque drain adapters to 47-53 !t-Ib.
Safetywire adapters.

x. On thrust chambers 209201-31 through
209201-121, Install drain plugs (30) and seals
(31). Torque drain plugs to 8-12 !t-Ib. Safety
wire drain plugs.

I y. Install protective closures. Refer to
paragraph 9-2 for protective closures.

z. Check space between thrust chamber body
and exhaust manifold for installation of
alumlnum-foll tape. If tape is damaged or
missing, remove lillY objects that may be
trapped in the space and apply sections of
aluminum-foU tape (Minnesota Mining and Mfg)
that are 2 or 4 inches wide and approximately
3 feet long.

9-0 Change No. 20 - 19 May 1971

9-11. TESTING.

9-12. Tesllng of the assembled thrust chamber
is performed after installation on an engine.
Refe,' to R-3896-11 for thrust chamber test
procedure.
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Section X
Paragraphs 10-1 to 10-8

COMPONENTS TEST CONSOLE G3141 AND COMPONENTS ADAPTER SET
G3143 MUST BE OPERATED BY AUTHORIZF:D PERSONNEL TRAINED IN

____..:cT.:.:H.:.:E.USE OF THE E~U1PMENT.

SECTION X

THRUST OK PRESSURE SWITCH

WARNING

I
10-1. THRUST OK PRESSURE SWITCH
NA5-28183.

Figure 10-1. 'rest Equipmunt and Special
Tools for Thrust OK Pressure Switch

10-2. The following paragraphs contain the
cleaning, inspecting and repatrtng, and testing
information required to maintain the Ihrust OK
pressure switch. The pressure switch is a
sealed unit and no disassembly or assembly
Is possible. Sec figure 10-1 for test equipment
and special tools.

Decade Resls- Used with Trip-
tance Box lett 630A for

resls(nnce test!1

10-3. CLEANING.

10-4. Clean the pressure switch by lIandwlplng
exterior surface and flushing system and cali
bration ports with cleaning compound
(MIL-C-81302). Refer to R-3896-3, Volume I
for cleaning electrical connector.

WARNING

Cleaning compound Is volatlle. Use
in a well-vl!ntllated area since the
vapors displace the oxygen III the air,
resulting In suffocation.

1e-5. INSPECTING AND REPAIRING.

10-6. inspecting the pressure switch determines
If the pressure switch has been damaged by mis
handling. Repairing !Jte prdssure swltch is
limited to repairing minor scratches on the
mounting flange sealing surface and straightening
one connector pin, bent not more then 20 degrees,

10-7. TESTING WHEN USING COMPONENfS
TEST CONSOLE.

10-8. This procedure outlines requIrements
for testing the thrust OK pressure switch when
using Components Test Console. See flgure
10-1 for test equipment and specIal tools for
thrust OK pressurl! swltrh testln~. Any devia
tions, Including the use of other equipment,
must be equivalent to the test requirements,
safety standards, and equipment specified In
this procedure. Prior to slartlng the test,
Install pressure adapter on the pressure swttch.
Index letters are assigned to switch ports for
ease of Identlflcatlon In test setup illustrations.
Prepare Components Test Cont,ole G3141 for
use (figure 10-2). Refer to paragraphs 10-0
through 10-11 for pl.'essure switch lest proce
dures and see flgul.'e 10-3 for test setups.

WARNING

Pressu(,-, switch must be Installed
In a protective enclosure during all
pressure tests.

Adapts to switch
ports during
pressure tests

Use

Makes electri
cal measure
menls

Makes insula
tion resistance
tests

Provides hard
ware for pres
sure test setups

PrOVides pneu
mat�c pressure
for tesls

Nomenclature

Multlmeler

PresDure
Adapter

Components
Test Console

Megohm
meter

Components
Adapter set

AT-138-58S3

Part No.

Mode1830A
(Triplett Elec
trical Inslru
ment Co), or
equivalent

1432-1' (Gen
eral Radio Co),
or equivalent

03141

Model 1620C
(Freed Trans
former Co), 01'

equivalent

G3143

Change No, 22 - 15 February 1972 10-1
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Panel Control
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Position Indication/Remarks

NOTE

The press-to-operute switch-lights located on Components Test
Console G3141 operate on and off by alternately pressing the face
of the switch. Make sure switch-lights are pressed only as nec
essary to obtain specified indication.

PRE- POWER TURN ON
POWER DISTRIBUTION CBl (30 AMP) Pulled out Console main

power off.

CB2 (10 AMP) Pulled out Electrical utility
outlets power ofC

PRESSURE/TEMPERATURE CHANNEL SELECT OFF
MONITOR

DC POWER SUPPLY ACINPUT Down (off)

VOLTAGE VERNIER Mldposition

VOLTAGE ADJUST Fully counterclock-
wise

CURRENT LIMIT 0

AC INPUT INDICATOR OFF

ELECTRICAL CONTROL r.nLLJAMPERES OFF
RANGE SELECT

VOLTS HANGE OFF
SELECT

VOLTAGE ADJUST Fully DECREASE

TEST CELL ELECT. Connector J701 r:apped
OUTLETS Connector J702 Capped

Connector J703 Capped

Connector J704 Capped

Connector J705 Capped

CAUTION

Check that facility pneumatic and hydraulic supplies to console
are off.

POWER TURN ON

POWER DISTRIBUTION CBI (30 AMP) Pushed In Console main
power on.

CB2 (10 AMP) Pushed in Electrical utility
outlets power on.

DC POWER SUPPLY ACINPUT Up None.
CURRENT LIMlT 3

Figure 10-2. Preparing Components Test Console for Use (Sheet I of 2)

10-2 Change No. 20 - 19 May 1971



Panel

POWER TURN ON (continued)

ELECTRICAL CONTROL

R-3896-3
Volume n

Control

POWER

Position

Section X

Indication/Remarks

POWER light ON.(a) I
AC INPUT light on.

PNEUMATIC PREPARATION

VOLTS-RANGE
SELECT

TEST SELECT 1

TEST SELFCT 2

TJ;:ST SELECT 3

TEST SELECT 4

TEST SELECT 5

TEST SELECT 6

TEST SELECT 7

TEST SELECT 8

D (0-30)

Light 1 eff. (a)

Light 2 off. (a)

Light 3 off. (a)

Light 4 off. (a)

Light 5 off. (a)

Light 6 off. (a)

Light 7 off. (a)
Hydraulic flow
monitor control.
Light 8 off. (a)
Pneumatic flow
monitor control.

I

a. Make sure console is in the follOWing condition:

(1) Vent valves closed.

(2) Shutoff valves closed.

(3) Utility valves closed.

(4) Regulators closed.

(5) Utlllty and test cell outlets capped.

b. Supply facility gaseous nitrogen to console. PNEU SOURCE CONTROL panel SOURCE PRESS
gage Indicates supply pressure.

c. On SYSTEM SUPPLY panel, open TO FUEL COMPATffiLE SYS shutoff valve.

d. On PNEU SOURCE CONTROL pall'll, open NITROGEN SOURCE SHUTOFF valve. SYSTEM
SUPPLY panel SYS SUPPLY PRESS. gage Indicates supply pressure.

WARNING

SYSTEM PRESSURIZED lights (located on console and In test
cell) come on to Indicate pressure down-stream of console
pressurizing panels and Into test cell. Safety precautions out
lines In R-3d96-3, Volume I must be followed when working

_______ with pressurized systems.

(a) If Indication Is not as specified, press applicable switch-light.

Figure 10- 2. Preparing Components Test Console for Use (Sheet 2 of 2)

Change No. 20 - 19 May 1971 10-3
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Section X
Paragraphs 10-9 to 10-10
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g. Submerge SWitch, except electrical con
nector, In water. Do not allow water to enter
system port.

f. Remove switch None.
from test setup and
connect SWitch to con-
sole for calibration port
leak-test (figure 10-3).

e. On HIGH PRESS FUEL COMPATlI3LE
panel perform the follOWing:

(1) Close SHUT- Panel and switch sys-
OFF valve, and open tem port depressur-
VENT valve. Close Ized.
VENT valve after
pressure decay.

(2) Adjust PRESSURE REGULATOR until
PEG SUPPLY PRESS gage Indicates zero.

10-9. INSULATION RESISTANCE-TEST.
I Refer to paragraph 10-16 for test procedure.

10-10. I,EAK- TESTS.

Procedure Result

a. Prepare Compo- None.
nents Test Console and
pressure switch for
tests as outlined In para
graph 10-8; then connect
pressure switch to con
sole for system port
leak-test as shown In
figure 10-3.

b. Submerge switch, None.
except electrical con-
nector In waleI'. I))
not allow water 10 enter
calibration port.

Procedure Result

c. On HIGH PRESS
~1JEL COMPATIBLE
panel, close VENT
valve and open SHUT
OI"F valve. SloWly
adjust PRESSURE
REGULATOR until pres
sure gage In test cell
Indicates 1,271' (+25, -0)
psI.

d. Maintain pressure
to system port for three
minutes; then check for
leakage.

System port pres
surized.

No leakage Is allow
able from body
Joints cr callbratlon
port hose.

h. On HIGH PRESS
FUEL COMPATIBLE
panel, open SHUTOFF
valve. Slowly adjust
PHESSURE REGU-
LATOR until pressure
gage In test cellindi
cates 1,270 (+25, -0)
psI.

I. Maintain pres
sure to switch call
bratior. port for three
minutes; then check
for leakage.

Panel and switch cali
bration port pres
surized.

No leakage is allowed
from body joints or
system port hose.

J. On HIGH PHESS FUEL COMPATrnl.E
panel perform the following:

(1) Close
SHUTOFF valve
and open VENT
valve. Close VENT
valve after pressure
decay.

Panel and swJtch
calibration port
depressurized.

10-4 Change No. 21 - 12 November 1971

(2) Adjust PRESSURE REGUl,ATOR
until REG SUPPLY PRESS gage Indicates zero.

k. Remove pres- None
sUI'e switch from test
setup.
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SYSTEM PORT
WATER LEAK- TE$'f

CAMBRATTON PONT
WATER LEAK=TEST

TEST CELL

HIGH PRE_

(FUEL COM-

PAT[BLE)

=I

PNEU

_1 H[QH PREH
_1 {FUEL COM.

PATIBLI_ r )

I
I

i i,i ii

G3;4]

CALIBRATION PORT

FUNCTION- TEST

F_EU }rlOll FRE=_

LEGEND ( I U_', L ('O f_tP/_T] B I,E} _ ( O,'_TAI_ER 9013_3 I

SWITCII PORT8 [] PNEUMA_r[c RELIEF VALVE 19-9921937-15
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Figure 10-3. Thruat OK Preseure Switch Test Setups When Ustng Components Test Console

Change No, 21 - 12 November 1971 10-5

i



Section X
Paragraph 10-H

10-11. FUNCTION-TESTS.

R-3896-3
Volume II

Procedure Result

Procedure He!!!!!

a. Prepare Compo- None,
nents Test Console
and pressure switch for
tests as outltned In para
graph 10-8; then connect
pressure switch to con
sole for system po;'t
funcllon-test as shown
In figure 10-3.

b. Using mullimeter and decade resistance
box, measure resistance between pins A and B
as follows:

(1) Adjust decade None.
resistance box for
0.15 ohm, and zero
multlmeter.

(2) Connect multl- NOlle.
meter leads to decade
resistance box terml.lals.

(3) Measure decade None.
box resistance and note
the exact mullimeter
Indication for 0.15 ohm.

e. Adjust PReSSURE
REGULATOR to cycle
switch one or more
times; then observe
and record switch
actuation pressure
on gage In lest cell.

eA. Maintain
specified pressure to
keep SM teh In the
actuated position,
then connect mulll
meter across pins
D and C.

eB. Disconnect
mulllmeter.

f. Using a megohm
meter, apply 500 vdc
across pins A and B
and measure Insulalion
resistance. Disconnect
megohmmeter•

g. Connect mulli
meter across pins B
and C.

Switch musl actuate
at 1,060 (,60, -30)
pslg.

Multimeter must
Indicate conttnulty.

None.

Insulatton resistance
must be 500 megohms
minimum.

Mulllmcter must
Indicate contlnully.

(2) Connect multl- None.
meter leads 10 decade
resistance box terminals.

(1) Adjust decade None.
resistance box for
0.15 ohm, and zero
multlmeter.

gB. Using mullimeter anll decade resistance
hox, measure resistance between pins D and C
as follows:

(4) Measure
reststance betw~eil

pins A and B.

c. Conllee! mulli
meter across ptns P
and B to check
continuity.

d. On mOil PRESS
FUEL COMPATIBLE
panel, open SIIUTOFF
valve and slowly
adjust PRESSURE
REG ULATOR to
Increase pressure
untt! switch actuates,
as Indicated by
muillmeter.

Resistance must not
exceed 0.15 ohm.

Multlmeter must
Indicate continuity.

Panel and system
port pressurized.
Multlmeter must not
Indicate contlnully
across pins Aand B.

gAo Slowly adjust
PRESSURE HEGULA
TOR until pressure
gage In test eel!
Indicates 1,270 psi
maximum.

Panel and switch
prcssu::-e Increased.
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Section X

Procedure Result Procedure Result

(3) Measure decade None.
box resistance and note
the exact multlmeter
Indication for 0.15 ohm.

(3) Measure decade None.
box resistance and note
the exact multlm<'ler
Indication for 0.15 ohm.

(4) Measure Resistance must not (4) Measure Resistance must not
resistance between exceed 0.15 ohm. resistance between exceed 0.15 ohm.
pins B and C. pins A and B,

h. Slowly adjust Switch must deacluate n. Connecl multl- Multlmeter must
PRESSURE REGULA- at 75 ±25 pslg below meter across ptns A Indicate continuity.
TOR unttl switch actuating pressure and D to check
deactuates as Indlcatcd recorded In step e. continuity.
by metel'. Record
dcael.uatlon pressure o. Adjust PRESSURE. Switch musl actuate
on g~g() III lest cell. REGULATOR to Increase at 1 .060 ±{l5 pslg.

calibration port pres-
I. Adjust PRESSURE HIGH PHESS FUEL sure Wltll switch

REGULATOR until REG COMPATIBLE panel actuates as Indicated
SUPPLY PRESS gage and system port by multimeter •
Indicates zero. depressurized. Observe and record

actuation pressure on
j. Repeat step b Same as steps b gage In test cell.

through I two times. through i.

(2) Conneet multl- None.
meter leads to decade
resistance box terminals.

(1) Adjust decade None.
resistance box for
0.15 ohm, and zero
multimeter•

m. Using multlmeter and decade resIstance
box, measure resistance between pins A and B
as follows:

k. Dlsconne~t awltch 11'om test setup and
reconnect switch to console lor call1Jratlon port
fWlctlon-test. (See figure 10- 3.)

Multlmeter must
Indicate conllnulty.

Panel and switch
pressure Increased.

(1) Adjust decade None.
resistance box for
O.lfi ohm, and z~ro

multlmeter.

(2) Connect mul\!· None.
meter leads to decade
resistance box terminals.

pA. SlowlyadJusl
PREStiURE REGULA
TOR untll pressure
gage In test cell
Indicates 1,270 psi
maximum.

pD. Using multlmeter and decade resistance
box, measure reslstWlce belween pins D and C
as follows:

p. Maintain specl
fled pressure to keep
switch In the actuated
position, Ihen connect
lTiultlmeter across
pins Band C.Switch actuates

and deactuates.
I. On HIGH PRESS

~'UEL COMPATIBLE
panel, adjusl PRE:S
SURE REGULATOR
until gage In test cell
Indicates 1,270 psi
maximum; then
decrease pressure
to zero.

Change No. 21 - 12 November IO'/l 10-7
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P-"agraphs 10-12 to 10-15

n. 3896-3
Volume IT

P,'ocedure

(3) Measure de~ade

box resistance and note
the exact Illult!meter
ImllcaUon for U.lj ohlll.

(4) Measure
resistance belween
pins Band C.

q. Slowly adjust
PRbSSURE HEGUJA
TOn w.Ul switch
rleactuates as Indicated
by lllullhneter. Record
deactuation pressure
on gage In lc~t cell.

r. Adjust PHESSURE
REG ULA TOn untn REG
SUPPLY PRF:SS eagi\
Indtcates zero.

s. Hepeat steps m
through I' one time.

t. 011 lIlGll !>RESS
FUEL COMPATIBLE
panel, close SHUTOFF
valve and open VENT
valve. Close VENT
valve aIter presdure
decay.

u. Remove thrust
OK pressure switch
from test setup.

None.

Reststance must not
exceed 0.15 ohm.

Switch must deactuatc
at '15 ±25 pslg below
actuation pressure
recorded :n step o.

IIIGIl PHESS Fm:L
COMPA TfBLE panel
and callhration port
dejJressurlzed.

Same as steps m
through 1'.

None.

None.

C. On SYSTEM SUPPLY panel, close TO
FUEL COMPATIBLE SYS SHUTOFF valve;
then open SYS VENT valVE<.

d. On MED pm;ss FuBL COMPA1'Il3LE
panel, 0iJ~n SHUTOFF and VENT valves; then
adjust Pr-.ES8URE REGULATOR to vent trapped
prcsBul e.

e. Close all shulcff valve, regulators, and
utllity valve.

f. Make sure all pressure gages Indtcate
zero; then close all vent valves.

g. Sap utlllt}· panel and test c~ll panel outleta
and connectors.

I.. On ELECTHlCAL CONTROL panel, pres~

TEST SE l.ECT swltth-lIg hts so thai all lights
acc off; then llress POWER ON switch-light.

l. Turn DC POWEH SUPPLY off.

j. On POWEH DJSTHIIHJTION panel, puU out
circuit breakers.

10-14. TESTING WHEN NOT USING COMPO··
NENTS TEST CONSULI'.

10··15. This procedure uutllnes requirements
for Iesting the thrust OK preS13ure switch when
1I0f using the Componentfl1bst Console. SOP

Iigure 10-1 for test equipment and special tools.
Prior to starUng the test, Install pressure
adapter on the pressure switch. Refer to para
graphs 10-16 through 10-19 for pressure test
procedures and see Iig11re 10-4 for test setups.

v. Package and protect switch as directed
In R-3896-3, Volume I.

10-12. &ECURING TEST EQillPMl1;NT.

10-13. After thrust OK !'ressure ewlteh testing
ts completed and switch Is removed from test
setup, secure test equipment as follows:

a. Rc'luce facility gas'JOus nitrogen and
IwHum supply to zel'O.

b. On PNEU SOURCE CONTROL panel,
close NITROGEN SOUHCE SHUTOFF and
HELIUM SOURCE SHUTOFF valves.

10-0 Cha~ge No. 21 • 12 Nl'vember 1971
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R-3896-3
Volume 1I

Section X
Paragraphs 10-16 to 10-17

10-16. INSULATION HESISTANCE-TEST.

WARNING

IIIgh-voltage tests are dangerous;
therefore, In addttlon to local and
standard salety requirements, the
test equtpmenl must be grounded,
connectors must be dry, and per
sonnel mUBt be kept to a minimum
In the test area.

Hesull

ProcedurE~ Result

Procedure

c. Slowly pressurize
syst"m port to 1,270
(+25, -0) pslg.

d. Maintain pressure
to system port for 3
minutes; then check for
leakage.

e. Dep~essurlze

system port to zero.

System port
pressurtzed.

No leakage Is allow
able from body jotnts
or calibration port
hose.

System port
depressurized.

10-17. LEAK- TESTS.

CAUTION

The fluid used In the following
procedure Is gaseous nitrogen
(MIL- p- 27401).

If aulolJ,atlc checkout eqUipment Is
used to test the pressure switch
pickup and dropout value, pressur
Ization rates must be Itmlted to 50
p3tg/eec from 0-895 pslg and
5 pslg/sec from 895-1,270 pslg.
Depressurization rates must be
llmltEid to 5 pslg/see from
1,270-895 pslg.

NOTE

k. Remove pressure None.
switch from test setup.

NOlle.

None.

Callbrallon port
pressurized.

No leakage Is allow
able from body joints
or system port hose.

h. Slowly pres
surize calibration port
to 1,270 (+25, ··0) palg.

f. R€move preJsure
switch from test setup
and Install pressure
swttch In tes setup
for calibration port
water leak-test as
shown In figure 10-4.

g. Submerge
pressure switch,
except electrical
connector, In water.
Do not allow water to
enter ~ystem port.

I. Malntatn pressure
to caltbralloll port for
3 miMiCS; then check
for leakage.

j. Depressurize Callhratlon port
c~.lIbratlonport to zero. depressurized.

Insulation resistance
between pins and case
and between pins
must be 500 megohms
minimum.

a. Using a megohm
meter, apply 500-600
vuc for one mtllutl'
between oach pin and
case I between pins A
and C, and between
pins B and C. Measure
Insulation res',stance
during each appllcatlon.

a. InstaU pressure None.
switch In test setup for
system port water leak-
test as shown In
ilr,ure 10· 4.

b. Submerge pres- None.
sure switch, except
electrical connector,
In water. Do not allow
watnr to enter calibra-
tion port.
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Parag raph 10-18

H-3A96-3
Volume II

'/ he fluid used in the foJlowing'
J.' rocedure Is gas~ous nitrogen
(MIL-l'-27401).

10-18. FUNCTION- TESTS.

CAUTION

Insulation reststance
must be 500 megohms
minimum.

None.

Hesult same as steps
e and f.

Pressure switch
actuates and mul!t
metor must indicate
infinity between pins
A and D; then pres
sure switch deactuates
and multimeter must
Indicate contlnutty
between pins A and 13.

Switch must actuate
at 1,060 (+60, -30)
pslg. Mullimeter
must Indicate Inflntty
between pins A and 13.

1\lultimeter must
Indicate infinity
between pillS A and
n at maximum pres
Sure and must Indicate
continuity when switch
t1cactuates.

Multlllleter must
indicate contlnutty
between pins Band C.

Procedure

d. Slowiy pres
su!'lze system port to
1,270 psig maximum;
then depressurize
system port to zero.

e. Slowly pres
surize system port
untll switch actuates.
Hecord ae!uatlon
pressure and meter
indicatlon.

g. Hepeat steps e
and f ono addlt! Oil'll
time.

f. Slowly pres
suri?e system porI to
1,270 pslg maximum;
then depressurize
system porI llJltll
switch deactuates,
and continue to
depressurl ze until
system port Is ?ero.

i. Disconnect
multlmeter.

h. Slowly pres
surize system port
until pressure switch
actuates; tilen connect
a multi meter between
pins Band C.

j. Using a megohm
meter, apply 500 vdc
across pins A and B
and measure insulation
reslstanc2. Disronnect
megohmmeter.

None.

Nonol

None ..

None.

Hesislance must not
exceed 0.15 ohm.

If automallc checkoul equipment Is
uued to test the pressure switch
pickup and dropout value, p:ressur
12atlon rates must be limited to 50
pulg/sec from 0-8S5 psig and
5 psig/sec from 895-1,270 psig.
Dt pressurization rates must be
limlterl to 5 psig/sec from
1,270-895 pslg.

NOTE

a. Tn~tall pre~s\1re

switch In test setup for
system port functlon
test as shown in
f1gu:-:: 10-4.

Pl'ocedure

b. Using multlmeter and deca,le resistance
bOl., measure resistance between pins A and D
as follows:

(4) Measure
resistance between
pins A and B.

(3) Meaoure decade
box resistance and note
exact multlmeter indica
tion for 0.15 ohm.

(1) Adjust decade
resistance bo:c for
0.15 ohm, and zero
'lUultlmeter.

(2) Connect multl
metcr leads to decade

1resistance box terminals.

c. Connee! multl
meIer between pins A
and n to check
cc.nlinulty.

Mu1tlmeter musl
indicale continuity.

k. Connect mu1ti
meter between pins B
and C.

Multlmeter lOust
Indl cate contlnnlty
between pins D and C.
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':. Using llluIllmeter and decade resistance
bex, meaSure resistance hetween pins A and 13
a'd follows:

Procedure Hcsult

I. Slowly pres- None.
surlzc system port
to 1,270 pslg maxtmum.

H·3896-3
Volume II

Procedure Hesull

Secllon X

111. Ustng mulltmeter and decade restJtance
box, measure rest stance between pins Band C
as follows:

(I) Adjust decade
resistance box for
0.15 ohm, and zero
multimeter•

(2) COllllect multl
meter leads to decade
resistance box terminals.

(3) Measure decade
box resistance and note
exact multlmeter Indica
tion for 0.15 ohm.

(4) Measure
resistance between
pins Band C.

n. Slowly depres
surize syslem pori
unlll switch deactuates
as Indicated by mulli
metet'; then continue
to depressurize until
system port Is zero.
Hecord deactuallon
pressure.

o. Hepeat steps b
through n 2 additional
times.

None.

None.

None.

Heslslance I1IUf;t not
exceed 0.15 ol',m.

Switch must deactuate
at 75 ±25 pslg bl'low
actcallng pressure
recorded In step e.

Results same as
sleps b through n.

(1) Adjust decade
resistance hox for
0.15 ohm, and z,ero
multlmeter.

(2) Connect
multimeter leads to
decade resistance box
terminals.

(3) Measure
decade box resislance
and note exact mulll
meier indication for
0.15 ohm.

(4) Measure
reslslance between
pins A and B.

s. Connect multi
meter between pins A
and B to check
continuity.

t. Slowly pres
surize call1'''allon port
unlll switch actuates.
Record acluatlon
pressure and multi
meier Indication.

u. Conn~ct multl
meter belween pins D
and C.

None.

None.

None.

Hesistance must not
exceed 0.15 9hm.

Multlmeter must
indicate continuity.

Switch musl actuate
at 1,060 ±65 psig.
Multlmeter must
indicate tnfinity
between pins A and B.

Multimeler must
indicate continuity
between pins Band C.

Switch actuatea and
dea ~tuatea.

w. Using multlmeter and decade resistance
Lox, measure resistance between pins Band C
as (ollows:

v. Slowly pres- None.
surlze callhratlon port
to 1,270 pslg maximum.

p. Remove pressure None.
switch from test setup
and Install presaure
switch In teat setup
for callbratlon port
functlun-teat aa shewn
In figure 10- 4.

q. Slowly [.Ires
surlze callhrallon port
to 1,270 pslg maximum;
then depr~ssurl?-e

callbratlon port to zero.

(1) Adjust eecade
resistance box for
O. 15 ohm, and zero
multlmeter.

None.
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S~rtlop. X
Paragraph 10·10

Procedure .!.!.<.'sult

(2) Connect multi·· tione.
meter leads to decade
resistance box lerminals.

R-3896-3
Volume II

NOTE

The fluid used In the follOWing
procedure Is gaseous nitrogen
(MIL- 1'- 2'1401).

(3) Measure
decade box resistance
and note exact multl
mrter Indication for
U.15 ohm.

(4) Measure
resistance between
pins Band C.

x. Slowly depres
surize calibration port
wIlli switch deactllates
as indicated by multl-
meter; Ihen continue
10 depressuri7.e until
callhratlon p()rt Is zero.
Record deactuation
pressure.

y. Repeat steps q
through x one additional
time.

None.

Heslslance must not
exceed 0.15 ohm.

Switch m'Jst deacluate
at '15 ±25 pslg below
actuating pressure
recorded In step t.

Results same as
steps q through x.

Procedure

a. Install pressure
switch In test setup lor
system port lunctlon
test as shown In
IIgure 10-4.

b. Connect a multl
meter between pins A
and B.

c. Slowly preS
surize system port
unttl switch actuates.
Record actuation pres
sure and multlmeter
Indication.

d. Connect a multf
meter between pins
II and C.

Result

None.

Mulllmeter must
Indicate continuity
between pins Aand B.

Switch must actuate
at 1.060 (·,60, -30)
pslg. Multlrneter
must Indicate Inftnlty
between pins A and B.

Mulllmeter must
indicate continuity
between pins Band C.

z. Remove pressure None.
switch from test setup;
then package and
protect switch as
outlined In R-389S-3,
Volume I.

10-19. ACTUATION AND DEACTUATION
TEST. This teat Is a pl'clnstallalion require
ment only.

CAUTION

II automatic checkout equlpmenl la
used 10 test the pressure switch
pickup and dropout value, pressur
I.ation rates mll~t be limited to
50 pslg/sec Irom 0-895 pslg and
5 pslg/aec Irom 895-1,270 pslg.
Depressurl.ation rates must be
limited to 5 pslg/sec trom
1,270··895 pslg.

e. Slowly Increase
pressure to system port
to 1,270 psig maximum.

I. Slowly decrease
pressure hi system port
\Iotll switch deactuates.
Hecord deactualloo
pressure and multl
meter indication.

g. Decrease pres
sure to system port
to z~ro.

h. Perform steps
b through g 2
addltlonal times.

Mullimeter must
Indicate continuity
between pins nand C.

Switch must (]eacluate
at 75 ±25 psig below
actnatlon pressure
recorded In step c.
Multimeter must
Indicate Infl nlty
between pins B
and C.

System port
depressurized.

Results same as In
steps b through g.
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Procedure

I. Remove presBure
switch fl'om test setup
and Inslall pressure
switch In tesl selup
for callbratlolt port
fUoIction-test as shown
In figure 10-4.

J. Slowly preo
surlze callbrailon port
to 1,270 pslg maxlmwn;
then reduce pressure
to zero.

k. Connect a multl
meter between pins A
and B.

I. Slowly pres
sudze callbrailon port
until switch actuatrs.
Record actuation
pressure.

m. Connect a multl
meter between pins B
and C.

n. Slowly Increase
pressure 10 callbrailon
port to 1,270 pslg
maximum.

o. Slowly decrease
press'Jre 10 calibration
port until swltch
deactuates. Record
deacluatlon pressure
and metcr In(t1catlon o

p. Dcpressurlze
calibration pori to z~rv.

q. Perform Rteps k
through p one additional
time.

r, Remove pressu.'e
switch from test sctup
and protect swItch as
outlined In It- 3896- 3,
Volume I.

R-3896-~

Volume II

Resull

None.

Calibration port
depressurized.

Multlmeter must
Indlcale continuity
between pins A and B.

Switch must actuale
at 1,060 ±{)5 pslg.
Multlmeter must
IndIcate InllnIty
between ptns A
and B.

Multlmeter must
Indicate continuity
between pins Band C.

Multlmeter must
Indicate contlnultv
between pins Band C.

Switch must deactuale
at 75 ±25 pslg below
actuation pressure
recorded In step I.
Multlmeter must
Indicate inllnlly
between pins B
and C.

None.

Result~ same as
steps k through p.

None.

Change No. 21 ~ 12 Novmnber 19'/1
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Figure 10-4. Thrust OK Pressure Switch Test Setups When Not USing Compullentg TeRt Console
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SECTION XI

Section XI
Paragraphs 11-1 to 11-4

INERT PREFILL CHECK VAL VE

WAHNING

PNEUMATIC FLOW TESTEH 03104, COMPONENTS TEST CONSOLE 03141,
AND COMPONENTS ADAPTER SE'r 03143 MUST BE OPEHATED BY
AUTHORIZEP.•.PEROONNEL TRAINED IN_:rHE_USE OF THE EQUIPMENT. I

11-1. I~' PREFILL CHECK VALVI:4
407825.

11-2. The following procedures contain the
dlsas~eJnbllng, cleaning, Inspecting and re
pairing, assembling, and testing Information
required to maintain the Inert preflll check
valve. See figure 11-1 for test equipment a.lld
special tools. No covers or closures are pro
vided for. thi s val ve. Package and prolect
valve as outlined in R-3896-3, Volume 1.

11-3. DISASSEMBLING.

11- 4. Disassemble the Inert preflll check
valvc as required to accomplish necessary
repairs and/or replacement. Discard washer
(2). See figure 11-3 for parts and index
numbers.

Part No.

'1'-5037801

'1'-5037802

G3104

G3141

G3143

Nomenclature

Pressure 'fest Fixture

Lapping Tool

Pneumatic Flow Tester

Components l'est Console

Components Adapter Set

Use

Pressure-checks valve after repair.

Laps valve body seat.

Measures downstream pneumatic leakage.

Provides pneumatic and hy~raullc prensure
for testing check valve.

f'rovldes hardware for check valve test setups.

Figure 11 -1. T(,st Equipment and special Tools for Inert Preflll Check Valve

Figure 11-2 deleted.
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1 Cap

1

2 Washer

3

R-3896-3
Volume II

4

3 Spring

5

4 Ball

,J -4-30

5 Body

Figure 11-3. Inert Prellll Checl( Valve--Exploded View
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Section XI
Para{.;raphs 11-5 tu 11-12

11- 5. CLEANINU.

11-6. Clean all parts of Ihe hwrt prefill check
valve for luel servke as outlined in R-3800.. 3,
V"h,me I.

11-7. INSPECTING AND HEPAIHING.

11-8. Inspecting inerl prdill check valve
delermincs Hthe individual "al·ts have bcen

damugpd uy mIshandling or wear. Hofer to
figure 11-4 and inspect indiVidual pal·tR for ~('n

cl'al condition. cleanness, damage tu thr('ads.
corrosioll, distortion, nicks, burs, and
scratches.

Part ~amc and
Indcx Number

Cap (1)

Washcr (2)

Spring (3)

Ball (4)

Body (5)

Inspectlng

Damaged threads

Corrosion ()r cracks.

Sealing surlace must be free
of nicks, sCl'al.ches, or other
imperfections that would im ..
pail' Its scalin~ surface,

Seat scaling sul'faee must be
free of nicks, sCI'atches, or
othcr ImpcrfectlOns lhal would
impai r its sealinu surface.

Dama~c to [lange scaling surface.

Damaged threads

Hcpairing

Hefer to [{-3890-3, Volume I for thread
repaIr.

Heplace.

Replace.

Heplace.

Repair of spat consists of lalJping sealing
surface with lapping tool '1'- 5U37802 'd' meP[
tcst reqUIrel11ents.

Hcplacc.

Rcfcr to R-38~6-3, Volumc I for thread
repair.

Figure 11-4. Inspcctll\[; and Hepairing Inert Pre fill Chpek Valve

11-9. ASSEMI3LING.

11-10. A,>sembly of (he inert prefill check valve
mu~t b(, perbrmed with care to prevent damag'J
to seating and sealing surl'lces. All parts must.
mect cleanIng reqUirements as outlined in para
graph 11- 5. The lubricant usc,l in this )'1'0

ee,lure is lubl'lcant greasc RB0140-012
(Roekddyllc). Specified lubrication procedures
(methods) a1'C outlined in R-3896-3, Volullic I.
Sce figurc 11-3 for parts and indcx numbers.

I a. Lubricate (Mcthod A) threads of cap (1).

b. Install ball (4), spring (3), washer (2),
and cap (1) in body (5). Aline two tabs of
washer (2) with flats on body (5). Torque cap
(1) to 10-15 In-lb. Torquc value may be slightly
increased or decreased, as necessary, In order
to permit bending of tabs.

c. After torquing cap (1), hend one tab of
washer (2) down against one of the valve body
(5) flats and bend onc tab up against cap (1) hex
flat. Bend remaining tabs of washcr up or
down to lock.

11-11. TESTING.

11-12. This jJi'ocedure outlincs requirement!;
for complete testing of the inert prefill check
valve, usin!, Components Test COJlsoic G3141
and Components Adapter Set G3143. Pneumatic
Flow Testcr G3104 is used for pneumatic leak
testing. Any deviations, including the use of
other equipment, must bc equivalent to the test
reqUirements, safety standards, and equipment
,.!iecified in this procedure. Prior to starting
the test, install two rctainers MS28774- 210 and
one packing AN6227··15 on check valve, and
install pressure test fixture on the valve. Index
lplters arc assigncd to valve ports for ease of
identification in test Illustrations. Set up
Components Test Console G3141 electrical
patch-panel (figure 11.5) and prepare console
fe>r use (figure 11-6). See fillUre 11-7 for a
cutaway view of the Inert prefill check valve.
Hefer to paragraphs 11-12 through 11- 17 for
check valve test pr'occdures and see figures 11- 8
through 11·10 for t"st setups.

Change No. 19 - 10 September 1970 11-3



Section XI R-3896-3
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PNEUMATIC
FLOW

IiVUllAl:LlC
fLOW

n.oW1oua :R-,

Rt~TURN

otrr I'V,.

Tr.o-r
SElECT,

.
19L , ...

~'F r'~ 'c<I>""''1''''ffi--IOUTPUT• I I I

~.'E I I I
-,~ I I I

"I '" '" 81.0 '0 ( ~)!.'~ I 'ETum;
L..+-,:09K;:<~E--l:I--t-t'>;;lTE!rI' _.....-.J,'.!!..

r--+-~'" SELECT --,~
, 7J 8

Q. Q (J ITA
~r.r-o n ec' , I
-,~ SF. J ; I

JL.a <'J 17L I
'-----+'>:;-0 00' •JJ" ..

19D " "11M

CHASSIS
GROUND

DIGITAL
VOLTME'rER

FREQ
n,pt1l' ",.......

_t::::

FI..oWMEfER FREQUENCY MONITOR PATCHING

90261QI .. S-2IA

1'atc~- From To 1'atclr From To
Cord a) J6- J6- Cord a) .J6- J6-

K3. 7C 17N K3. 7J 8J
K3. 'IE BE K3. BC 17K
K3. 7F 19L l<3. ao 17L
K3. 70 171' K4.09 l'jM I'/H
K3. 7K 19K I;)D

ControlPanel

(a) Use any cord length required on all patch-cor'ds numbered K3.

Figure 11-5. Components Test Console Patch-Panel Requirements
------------ ---------

Posi tion ~lndication/Jlemarks

NOTE

The press-to-operate switch· lights located on Compc'nents Test
Console G3141 operate on and off by allemately pressi. • the face
of the switch. ~1ake sure SWitch-lights arc pressed LlIlly as nec·
essary to obtain specified indication.

!'HE·POWlm TUHN ON

POWEH DJSTnJnUTION CBI (30 AMP) Pulled out Console main
pc:w"r off.

CB2 (10 AMP) PullNlout Elcctl'icalutility

-----------:-0-:------------ _-cc_.--:_:---:_=_--:~oll.tletspower off.
Figure 11-6. Preparing Components Test Consolc for Usc (Sheet 1 uf 4)

11- 4 Change No. 15 - 23 April 1069



R-3896-3
Volume II

Section XI

Panel Control Position Indicali on!Hemarka

CHANNEL SELECT 01'1'

AC INPUT Down (off)

VOLTAGE VEHNIER Mldposltion

VOLTAGE ADJUST Fully counter-
clockwise

CURRENT LIMIT 0

ACINI'UT Of[
INDICA1'GR

MILLIAMPERES OFF
HANGE SELECT

VOLTS RANGE SELECT on'
VOLTAGE AI),JUST Fully DECREASE

INTENSITY POWER OFF

115 V!230 V 115V At rear of unit.

100 KC STD INT At rear 01 IInil.
INT!EXT

POWER Down (off)

Connector J701 Capped

Connector .J702 Capped

Connector J703 Resistor plug T"mperature indl··
3088·9 cator load.

Connector J704 Capped

Connector J705 Capped

CAUTION

DC POWF.H SUPPLY

PHE-PO.WER TURN ON (continued)

PlmSSUm:!TEMPERATURE
MONI rOR

ELECTRICAL CONTHOL

OSCILLOSCOPE

DIGITAL VOLTMETER

TEST CELL. EI,ECT.
OtlTLETS

Faclllty pneumatic and hydraullc supplies to console must be off.

B2YillRJ:l!Bl't..oli
POWER DISTRIBUTION CBl (30 AMP)

CB2 (10 AMP)

Pushed In

Pushed in

Console main
power on.

Electrical utility
outlets power on.

~'igure Ll-6. Preparing Components Test Console for Use (Sheet 2 of 4)

Change No. 15 - 23 April 1~69 11- 5



SEction Xl

Panel

POWEH TURN OJ'! (continued)

I ELECTfilCAL CONTHOL

I

aHYDRAUI,IC CONTIlOL

I

I
I

I

I
FLOW MONITOR-TEST
~------_._------

DIGITAl. \TO.t.TMETER

R-3896-3
Volume II

Control

POWER

TEST SELECT 1

TEST SELECT 2

TEST SE.t.ECT 3

TEST SEI,ECT 4

TEST SEL,';:CT 5

TEST SEI,ECT 6

TEST SELECT 7

TEST SELECT 8

HYDRAUI,IC SYSTEM
BYPASS

HYDRAULIC SYSTEM
SUPPI,Y
TEST CELL
SUPPLY "A"
TEST CELL
SUPPLY "D t

•

~'LOW MONITOR
SHUTOFF

LOW FLOW BYPASS

115 V /230 V

100 KC STD INT /EXT

STORE/DISPLAY
DURiNG COUN'l'

RANGE

FUNCTION

ATTENUATION

SAMPLE PERIOD

Position

115V

INT

DISPLAY

100 V

FREQ

Mldpositlon

1. 0 SEC

Indlcatlon/He marks

POWER light ON.(a)
AC INPUT light on.

Light I off. (a)

Light 2 off. (a)

Light 3 off. (a)

Light 4 oil. (a)

Light 5 oil. (a)

Light 6 off. (a)

Light 7 oil. (a)
Hydraulic flow
nwnitor control,

Light 8 off. (a)
Pneumatic flow
monitor control.

OPEN.(a)

CLOSE,(a)

VlNT.(a)

VENTJa)

CLOSE.(a)

CLOSE.(a)

At rear of unit.

At rear of unit.

At I ear of unit.

Readjustment may
be necessary during
test to obtain con
sistent readings.
Refer to digital
"oltmotcr manual.

I (a) If Indlcatlon is not as speeili8d, press applicable sWilch-ligl,l.

Figure 11-0. Preparing Components Test Console for Use (Sheet 3 of 4)

11-6 Change No. 20 - 19 May 1971



Panel

R-3U96·3
Volume II

Conll'ol Position

section XI

Indication/He marks

FLOW MONITOR-TEST (continued)

SAMPLING HATE

POWER

NOTE

3/4 turn
clockwise

ON

On ELECTRICAL CONTROL panel. TEST SELECT 7 switch-light
is for hydraulic flow and TEST SELECT 8 Is for pneumatic flow.
Both sWUch-lIghts must nol be on at the samo lime.

• Digital voltmeter musl warm up at least 30 minutes.

PNEUMATIC PREPARATION

a. Make sure console is in the following condition:

(I) Vent valves closed.

(2) Shutoff valves c'osed.

(3) Utility valv',s closed.

(4) Regulators closed.

(5) Utility and test cell outlels capped.

b. Supply faoility gaseous nltr'ogen to consolo.

PNEU SOURCE CONTROL panel SOURCE PRESS gage indicates supply pressure,

c. On SYSTEM 8UPPI,Y panel, open TO FUEL COMPATIBLE SYS shutoff valve.

d. On PNEU SOURCE CONTR01.. panel, upen NrrROGEN BounCE SHUTOFF valve. SYSTEM
SUPPLY panel SYS SUPPLY PR~,SS gage indlr.ates supply pressure.

WARNING

SYSTEM PRESSURIZED lights (localed on cons01e and in test cell)
come on to Indicate pressu!'f) downstream of console pr'essurizing
panela and In\(, test cell. Safely precautions outlined In R-3896-3,
Volume I must be followed when wor'klng with pressurized systems. ----_.

Figure 11-6. Preparing Components Test Console for Use (Sheet 4 of 4)

Change No. 10 - 7 November 1967 11-7



Section XI
Pal'ag~aph 11-13

H-3090-3
Vohune II

B

\
' ,

.. ",,- ilJ
...~::'q/

-1·----- nODY

Sr._TOll A-A

VIEW B·B 407825.C-l A"------- . --"::.::.=~.:.:J

Figure 11-7. Inert Pl'efl11 Chedc
Valve ·-Cutaway View

I Paragraph 11-13 and figure 11-8 deleted.

11-8 Change No. 21 - 12 November 1971
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Section XI
Paragraph 11-11

TEST CELl.. r,3141
A

D

PNEU LOW PftEBB
:WON "A" nn,I::T •

i
U:GEND

VAI.VI.: POlITS
IlNEU MED C'lU:SS
(tU1!:L COMPATIDl.I'::)

A INLRT
n OUTLET

c:=3 FUF:L·..cOMPAl'InU:
S"'S'-rf::M

F1uurc 11-9. Inol'! ProfHI Chock Valvc Scat Pncumatlc Loak-Test Setup

proccdure Proccdure Hesult

11-14. SEAT PNEUMATIC LEAK.TEST.

None.

None.

None.

Maximum allow
able leakage Is
50 8cim.

Checl! v,lll'c out
Ict pori (B) l"'cS
sUl'ized. LOW
PRP.SS MONITOn
FUEL COMPAT
IBLE pa.nel I'll ES
SUIlE MONITOR
itA" gagE'! Blust
Indlcnte 30 15 psi.

MED PHESS
FUI>L COMPAT
IBLE panel lwd
check valve de
11l·C~sul·lzed.

j. Hemove check valve
from test setup.

1. 1'1'otect valve as
outlined In paragraph
11-2.

k. If check valve testinl:
is termInated, secure
equipment as outlined in
pa.agraph 11-18.

h. Malntl.\11 pl'o~~ure for
5 (+1, -0) mlnute~; then
measure for leakage at In
let pOI·t (A) with Pneumatlc
Flow Tesler G3104.

I. On MED PRESS FUEL
COMl'A'l'IBI,E panel, close
SHUTOFF valve and open
VENT valve. Close VENT
val ve after IH'OSSUl'e del,ay.
Adju~t .PllI~SSURE HEGIJ
LATOn untll REG SUlJPLY
PRESS gage indicates zero.

1(. On MED PHESS FUEL
COMPATIBLE panel, open
SHUTOE'F and adjust PH ES
SUHE HEGlJLATOH until
HEG SUPPLY PHESS gag<:
indieates 30 15 psi.

None.

Gas flows thrOu[(h
valve.

None.

MED PHESS
FUEL COMPAT
InLE panel and
valve Inlet port
(A) depressurIzed.

Check valve Inlet
port (A) pressur
Ized.

r. Connee! checl< valve
to console 'IS shown In
figure 11-9, seat pneu
matic leak-test.

e. Purge mltl cycle
che(:k valve for five
minutes.

e. !llJllIove check valve
from test setup.

d. On ME)) PH ESS
FUEl, COMPATIBLE panel,
close SHUTOFF valve and
open VENT valve. Close
VENT val ve after pres
sure decays. Adjust
PRESSURE REGULATOR
until REG SUPPLY
PRESS gnge Indicates zero.

a. Preparc Components None.
Test Console and Inert pre
fill check valve for testinl{
as outllned In para(raph
11-n: then cOllllfJcl vnlve
Inlet p'Jrt (il) to PNE U
MIW l'm:ss (FUEL COM
PATIBLE) outlet.

b. On M~~D PRESS FUEL
COMPATIBLE panel, open
SHUTOFF valve nnd adjust
PRE:SSUHE IlFXllJLATOR
untllllEG SUPPLY PRESS
gage Indlcateg 25·35 psi.

Change No. 21 - 12 November 1971 11-9/11-10
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Section Xl
Paragraph 11-15

Proceduru jlesuH

11-15. SEAT AND EXTEHNAL lIYDllAULW
LEAK-TEST.

P.. Prepare Components None
Tegl Congole and Inerl pre-
fill che('k valve for h>stln[~

ag outlined In paragraph
11·12. Connecl check valve
10 cungole for seal lind ex-
ternal leak-lesl as shuwn
In f1f\"Ure 11-10.

u. F\llly open hand valve In HYD MED PRESg
MOU "A" INLET line.

g. Maintain pressure
for 5 (+1. -0) ,nlnuto8.
Meagurc for leakage at
v(,l ve inlet port (A).

h. Hepeal steps f and
l~ at 10015 and 500 ilO psil('

t. F\llly close hand val ve
to IIYD MIW l'HESS MeN
"A" INLET.

Maximum allow
able seat leakage
is one r(' a min
ute. No visible
Hxternal leakage
Is allowahle.

Same l'esultg as
steps f and g.

PHESSURb: MON
ITOH "A" gag:e
illolated.

e. On IIYDHAULIC CONTROL panel, pel-
fur' •_Ilowin!l'

p. On HYDRAULIC CONTHOL p:Ulel, perform
the follOWing:

(2) Press HY- CLOSE light off
DRAULIC SYSTEM BY· and OPEN light
PASS switch-light. on.

Change No. 14 - a Januaty 1969 11-11

,I) Clus" IIIGil PH ESS
SIIUTOFF and MED l'HESS
SHUTOFF valves.

(2) Press IIYDHAULIC
SYST~;M BYPASS owllch
li~ht.

(3) Press IlYDRAULIC
SYSTEM SUPPLY swltch
light.

(4) Press TEST CELL
SUPPL".' "A" switch-light.

d. Slowly apply facUlty
hydl'auII<~ sUH1ly pressure
until SUPPLY PHESSUHE
,:age Indicates 2,500 ±lOO
psi.

c. On HIGH PRESS FUEL
COMPATIBLE panel, adjust
1'1lESSURE REGULATOR
until REG SUPPLY PRESS
gage Indlcateg 2,100 ±30 pst.
Open VENT valve.

f. On HYDRAULIC CON
'fIlOL pllnel, slowly open
HIGH I'RESS SHUTOn'
valve until IlYD MEO PRESS
MONiTOR panel PRESSUIlE
MONITOR "A" gage Ind!cates
30 ±5 psi; then close HIGH
PHE:>S SIlU'1'O!"F valve.

None.

Cl,OSr:; light on
and OPEN lIl~ht

off.

OP~;N Ught on
and CLOSE light
off.

SUPPLY light on
lmd VENT light off.

SUPPI""\:" PRES·
SUH E gage must
Indicate 2, 500
±100 psI.

HIGH PHESS
F'UEL COMPAT
IBLE and HY
DRAULIC CON·
THOL panels
pressurized.

On IlYD MED
PHESS MONITOH
panel, PRESSURE
MONITOR "A"
gage must Indicate
30 ,5 psi. PRES
SUJlE MONITOH
"A" gage on HYlJ
HIGH PRESS MON
ITOH panel also
Indicates pressure.

j. H cpeal slcps f and 1\
all,OOO ±lr , 1,500 ±20
and 2,000 i30 pslg.

k. On HIGH l'IlESS FUEL
COMPATIBLE plUlel, open
SHUTOFF vall'C and adjugl
PHESSUHE llEGULATOH
until HEG SUPPLY I'll ESS
((age Indicates zero. Close
VENT and :mUTO~'F valveg.

1. On HYDRAULIC CON·
THOL panel, open 1lI0!!
PRESS SHUTO~'!" valve.
Close val ye after pressure
decays.

m. On HYD MEV
PRESS MONITOH panel
open PRESSURE MONI
TOR "A" gar,e shuloff valve.

n. On IIYD IIIGH PHESS
MONITOH panel, open
PHESSUHE MONITOH "A"
gage shutoff valve.

o. Reduce facllily hy
draulic supply pressure
to zero.

(1) Press HY
DHAULIC SYSTEM
SUPPLY swltch-lI[~ht.

Srunc l'eotmlls UH

slq,g f and I:.

IIIGH I'll Egg
FfiEL COMPA1'.
IBLE panel de
lll'essurl~ed.

HYDHAULIC
CONTROL panel
depr essurlzed.

PIlESSURE
MONITOIl "A"
gage must Indi
cate zero.

PHESS1JIlE
MONITOR "A"
gage must indi
cate zero.

SUPPLY PRES
SUR E gage musl
Indicate zero.

OPEN light off
and CLOS E light
on.



11-16. JIYDHAlJLIC DIFI·'EllENTIAL
PIlESSUH1'~..TEST.

a. Prepare Components None.
Test Console "ndln pre
lUI eherlt valve fcr testing
as outll'wd In paragraph
11-12. Conned clwelt
val ve for (llffcJ'ential pres
sure tcst as shown In
figure 11-10.

b. Prepare DIGITAL DVM Indicates
VOLTMETER (DVM) for KCOOOOOO-OOOOOI
flow-monltor- test (figure
11-6), and press RESET
switch.

Section XI
Paragraph 11-16

!'rocedJ!!:.Q

(3) Press TI~S1' CELL
SUPPLY "A" 3wltdl-light.

q. Hemove check valve
from test setup,

I'. If check valve testing
Is terminated, secure
equipment as o\ltllnedln
pa\'ll~l'aph 11-lB.

I S. Protect valve as
oul1lncd in paragraph
11·2,

SUPPLY light
off and VENT
light on.

None,

NOllu.

None.

H-3B96-3
Volume 11

£rJiW'!l:.ll.

d. Slowly apply facility
hydraulic supply pressure
until SUPPLY PH ESSURF.
gage Indicates 400 ±100 psI.

e. On MBll PIlESS COM
PATlULI, panel, adjust
l'R k;SSUHI~ R EGULATOIl
untllllEG SUPPLY PHESS
gage Indicates 300 i 50 psI.
Open VENT valve.

f. On ELECTHICAL
CONTROL p'Ulel, }lress
TEST :;EI.ECT 7 swltch
light.

~. On HYDRAULIC CON
TIIOL panel, press FLOW
MONlTOIl SIlUTO~-F

switch -ll~h!.

h. On HYDHAULIC CON
1'1101. panel, slowly open
MED PilESS SIIUTOFF
valve to establish a flow of
10 ~ 1 mJlll Ihrough the
valve and a downstream
preasure of 100 pslg mini
mum at ouUet port (B);
then close SHUTOFF valve.
Record now and down
stream pressure.

SUPPLY PIlES
surm gaf(e must
Indicate 400 ±100
psi.

ME)) PHESS
FUEL COMPAT
IBLE and flY
DIlAULIC CON
THOL panels
pressurlud.

Light 7 on.

OPEN light on
and CLOSE
light ofr.

DVM must In(H·
cate an equiva
lent to 10 ±1 (\1'111.

I'flESSURE
MONlTOR "A"
gage must indi
cate 100 psi min
imum.

e. 0:1 HYDRAULIC CONTROL panel, per
form thn (allowing:

(l) Close maH
PIlESS SHUTOFF and
MED PRESS SHUTOFF
valves.

(2) Press HY
DRAULIC SYSTEM PY
PASS switch-light.

(3) Press HY
DRAuL�c SYSTEM
SUPPLY switch-Ugh!.

CLOSE light On
and OPEN lIghl
on.

OPEN Ught on
and CLOSE IIgl,t
off.

I. (Deleted)

j. flecord dlfferenttal
pressure across valve ports.

k. On MED PIlESS COM
PNfIBLE panel, adjust
PflESSURE REGULATOR
untl1REG SUPPLY PRESS
gage Indicates zero. Open
VENf and SHUTOFF valves.

DIFFElll.;NTIAL
PR EssunE gage
on HYD DIFF
PH k:SS MONITOR
panel must indi
cate 15-35 psi.

MED PRESS
FUEL COMPAT
IBLE pallel de
pl'essul'(zed.

11-12 Change No. 20 - 19 May 1971
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Section XI
Paragraph 11-17

11-17. HYDRAULIC RESENI' LEAKAGE TEST,

a. Pl'cpnre Components None.
Test Console and Inert pre
flll check valve for testlng
US ouUIned In paragraph
11-12, Connecl checl{ valve
to console for reseat-test
as shown In figllre 11-10.

b. F'ully clese hand None.
valve In .1 P lIYO MON
UPSTHEAM INLET line
and uncap .1 P llyn MaN
DOWNSTREAM INLET
fIlting.

j'roCfidure

1. On HYDHAlJLIC CON
TIJOL panel, open MED
PRESS SIIUTOFF vnlve.
Close valve aftm' pressur~
deruys.

In. On IIY\) DlFF PI1ESS
MONITOH lW lei, open TEST
CF:LL UPSTHEAM INLET
valve. Close vulve after
pressure decays.

mAo 0" ELECTRICAL
CONI'HOL panel, press
TFST SELECT 7 swltch
ll~ht.

n. On MIW PHESS
FUEL COMPATIBLE
panel, close SHUTOF'F
alld VENT valves,

o. Hcmovc valve
from test setup.

p. If check valvo
testing Is terminated,
secure equIpment as
outlined In para~raph

11-18.

I q. I'rotcct valve us
outllned In paragraph
11-2.

HYDIIAULIC
CONfflOL panel
depressul·!zed.

D1FFEI1ENrJAI.
PHESSUHE ga~e

Indicates zel'o.

Ltght 7 off.

None.

None.

None.

None,

c. Prepare DIGITAL
VOLTMETEH (DVM) for
/low mOllltOr test (f1p.ure
11-6l. and pross HESET
switch.

d. On HYDRA UUC
CaNTHaL panel, press
TEST CELL SUPPLY
"A" switch-light.

('. On MEl> PllESS
FUEl, CON.~ATmJ.E
panel. adjust 1'llESSUR E
HEGULATOR until HEG
SUPPLY PHESS gagl'
Indicates ?oOO ±10 psi.
Open VENT valve.

r. On F;U;CTRICAL
CONTROl, 1':lI1el, press
TEST SELECT 7 switch
light.

g. On HYI>HAULIC
CaNTHaL panel, slowly
open MEl> I'RESS SHUT
OFF valve to obtain a
flow of 10 ±l gpm through
valve.

h. A" HIGH PRESS
FUEL COMPATIBLE
panel. open SHUTOFF
and VEN!' valves.

l. On HYDRAULIC
CONTROL panel, adjust
HIGH PllESS and MED
PH ESS SHUTOFF valves
to decroase pressure
wllII PR~;SSURE MONI
TOR "A" gage on HYD
MEn PICESS MONITOR
panel Indicates 30 psI.

j. Open hand valve
In ;1 P Hyn MON UP
b'THEAM INLET line.

DVM Indicates
KCOOOOOO-OOOOOI.

SUPPLY light on
and VENT lIeht
olf.

MEfl PHF:SS
FUEL COMPAT
IBLE pallel
pl'esslll'lzed.

Light 7 on.

DVM muqt Indi
cate an equiva
lent to 10 ±l p.pm.

None.

I'll ESSUI1 E MON
nOll "A" ~agc

Indicates 30 psI.

PRESSURE DIF
FERENTIAL
gage Indicates
30 psI.
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TEST CELL
_ r-t ........

A
G3141

I

HYD til fRJ::!J8
!dON 'A" INLEr

"'if) Olffl.ET "A"

...

I
i:iZlLll'.lllZllll:i:ltlli==IS!:i:!~lRl!llllRl!llllm~:

llyn MEn PRiSS •
MON "An INttTH

~~AT AND
t:xn:nNAL
LEAK~TEST

f)P UYD "iON
UI'STJU'AM !.NLln

A

IIYO Ulli.I'CV
OtfrLET "e"

••

I
!
!

/)r "YO MON
DOWNSTU~JrI

INI.!T

YD
MON lNLr.T

HID MEO PRESS
~ON "A,"l1'fLET I
6PH'l'['l MON
UPSTREAM INL£'l'

"YD OUTLET "A"

R£&EA'l'..TEBT HYO VrrLrrV
OtrrLl.T "e"

D
HYD M!:o ~RESI!J

MON ".A" INLET !•i

Lr.OP:ND

h'YDRAUJAC"
SYSTEM

I\AND VALVE 10..0026:'10

VALVE PORTS

A INLET
a OUTIJET

RYD fLOW
MON INLET

1-- , .,..--=--:-:: , _
Flgm-e 11-10. Inert Prellll Check Valve Hydraulic-Test Set'1pS
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Sed ion Xl
Pal'agl'aphH 11-18 to 11-19

S. On HYDHAULIC CONTHOL (lanel, por
form the follOWing:

11-18. SECURING TEi'lT EQUIPMENT.

.!2'ocedure

k. On HYDRAULIC CON
Tl~OI, panel, adjust MED
PRESS and HIGH PRESS
SIlUTOP'F valves to reduce
pressure to valve Inlet
port (Al until PRESO:URE
DlFFElmNTIAL gage lmil
cates ~. 0 ±O. 5 psl.

I. (Deleted)

Ill. Disconnect lino at
chock valve outlet port (3)
and measure for leakage.

n. On HIGIl PRESS
FUEL COMPATlIJLE
panol, close SHUTOFF
and VENT valves.

o. On MED PRESS
FUEL COMPATll3LE
panol, adjust PRESSURF:
REGULATOR unttl REG
SUPPLY PR ESS gage tncil
cates zero. Open SHUT
OFF valvo.

p. On HYDRAULIC
C0NTROL pa.nel, open
MED I'RESS SHUTOF'F
valve. Close valve
alter pressure decays.

.Hesult

PRESSURP; DlF
FEHEN'rIAL gage
must indicate
5.0 ±O, 5 psI.

Maximum allow
able leakaRe is
25 co per minute.

None.

MED PRESS
FUEL COMPAT
IBLE panel de
pressurized.

Check valve Inlet
port (A) depres
surized.

Procedure

(1) Press HYDHAULIC
SYSTEM SUPPLY swltch
light.

(2) I'l'euij IlYDHAULIe
SYST EM BYPASS switch
light.

(3) Press FLOW MON·
non SHUTOFF Bwitch-lil#'

(4) Press TEST CELL
SUPPLY "A" switch-light.

t. Remove inert lh'c"
flll checl, val ve fl'om test
setup.

u. II Inert pl'eflll check
valve testing is tel'mlnated,
secure test equipment as
outlined In pal'agraph 11-18.

v. Protect valve as
oullined In paragl'aph
11-2.

OPEN light off
and CLOSE
light OIl.

OPEN lil(ht on
and CLOSE
light off.

CLOSE llght on
(UlCIOPEN
lil:ht off.

SUPPLY tight
off and VENT
light on.

None.

Noae.

None. I
pA. On HYD DlFF

PRESS MONITOR panel,
open TEST CELL UP
STREAM INLET valve.
Close valve after flreS
sure decays.

q. On EI,ECTllICAL
CONTROL panel, press
TEST SELEC'!' 7 swltch
light.

r. Ileduce facility hy
draulic supply presBurc
to zero.

PRESSUllE DlF
FEllENTIAL
gaRe indl<mtes
zero.

Light 7 off.

SUPPLY PIlES
SURE gage on
HYDRAULIC
CONTROL panel
must Indicate
zel·O.

11-19. After Inert preflll check valve testing
Is comple~ed and valve is removed from test
setup, secure equipment as follows:

a. Heduce facliity r,-aseous nitrogen preSijure
to zero.

b. On PNEU SOIJHCE CONTHOL panel, close
gaseous nitrogen SHUTOFF valve.

c. On SYSTEM SUPPLY panel, close TO '
FUEL COMPATIBLE SYS shutoff valve and open
SYS VENT valve.

d. 0.1 MED PRESS FUEL COMPATIBLE
panel, open SHUTO}O'P' and VENT valves and
adjust PRESSUHl', REGULATOR to vent trapped
pressure.

Change No. 20 - 19 May 1971 11-15
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e. Close all shutoff valves, regulators, and
lltUlty valves.

f. Malle sure all pressure gages illdlcate
zero and close all vent valves.

g. Cap utility pallel and lesl cell panel oul
lets and cOJ:nec(ors.

h. Turn digital voltmeter power off.

I. C'n HYDRAULIC CONTHOl, panel, press
swltch-Ughts so thalllYDRAULIC SYSTEM
BYPASS 1I!(hllndlcates OPEN a,,<l renmlnlng
llghts indicate CLOSE or VENT.

). On ELECTIlICAL CONTIlOI. pallel, press
TI;ST SELECT switch-lights so thai allli!\hts
are off, and press 1'0Wlm ON switch-light.

k. Turn DC POWER SUPPLY off.

I. On POWEll DISTRIBUTION panel, pull ~ut

dnuillJl'e;\!<el's.

11-16 Change No. 14 - 8 ,January 1969



R-3896-3 SectionZII
Volume If Paragraphs 12-1 to 12-4

SECTION Xll

OXIDIZER DOME PURGE CHECK VALVE

WARNING

PNEUMATIC FLOW TESTER G3104, COMPONENTS TEST CONSOLE G3141,
AND COMPONENTS ADAPTER SET G3143 MUST BE OPEI'L_TED BY
AUTHORIZ_;D PI,]RSONt'EL TRAINED IN TIIE USE OF THE EQUIPMENT.

I
12-1. fiX]IRZt_.I._O.MF.__P_RGE CHECK
VALyI, L554119.

12-2. 'rhe following procedures contain the
disassembling, cleaning, inspecting ,and re-
pairing, assembling, _md testing information
roquh'ed to maintain tile oxidizer dome purge
check valve. _ee figure 12-1 for lest equipment
and special tools. Refer to R-3896-4 for
protective closures.

12-3, DISASSEMBIJNG,

12-4. Disassemble the oxidizer dome purge

cheek valve as required to accomplish necessary
relmirs and/or replacement. Refer to figure
12-3 for parts and index numbers.

Part No. Nomenclature Use

T-5031188 Pressure Test Fixture IIouses oxidizer dome purge check valve.

T-5037824

G3104

G3141

G3143

Lapping Tool

Pneuma_.ic Flow Tester

Components Test Console

Components Adapter Set

Laps check valve seat,

Measures check valve downstream pneumatic
leakage.

Provides pneumatic pressure and measurements
for testing check valve.

Prod'ides hardware for check valve test setups.

Figure 12-1. Test Equipme_R and Special Tools fox' Oxidizer DOme Purge Check Valve

Ftgere 12-2 deleted.

Change No. 22 - 15 February 1972 12-1
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1_rl <_'-..j\ i.

4 _"_.>__

3A

FI-4-28

1 Pin 2 Sprtng 3 Gate 3A Insert 4 Body

Figure 12-3o Oxldizer Dome Purge Check Valve--Exploded VLew

12-2 Change No. 22 - 15 February 19'72



R-3896-3 Section XII

Volume II Paragraphs 12-5 10 12-12

( 12-5. CLEAN'ING.

12-6. Clean all parts of the oxidizer dome
purge check valve for liquid oxygen service
as outlined in Ft-3896-3, Volume I.

12-7. INSPECTING AND REPAIRING.

12-8. Inspecting the oxidizer dome purge check
valve determines il tile individual paris have

beeo danmged by mishandling or wear. Inspect
parts, that contact liquid oxygen when installed,
for evidence of dye. Parts with dyed surfaces

must have dye stripped from part as outlined In
R-3896-3, Volmnc I. Refer to figule 12-4 anti
inspect individual parts for general condition,
cleanness, damage to threads, corrosion, dla-
iortinn, nicks, burs, and scratches.

12-9. ASSEMBLING.

12-10. Install spring (2) and gate (3) on body
(4) and sccurc with pin (1). I(cfer to figure 12-3
re,' paris and index nmnbers.

12-11. TESTING.

12-12. TMs procedure outlines requirements
for complete testing of the oxidizer dome purge
check valve 7 using Components Test Console
G3141 mul Components Adapter Set G3143.

Pneumatic Flow Tester G3104 is used for pneu-
matic leak-testing. Am, deviations, including
the use of other equipmcrt, must be equivalent
to tile test requirements, safety standards, and
equipment spcclfied in this procedure. Prior
to starting the test, install pressure-test-Ilxture
on valve ports. Index letters are assigned to

the valve ports in illustrations, for identification,
Prepare componeWs test console for use
(figure 12-5). See figure 12-6 for a cutaway

view. Refer to paragraphs 12-12 through 12-16
for purge check valve test procedures and see

Iigurr,, 12-7 and 12-8 for test setups.

CAUTION

Du_'ing testing of tile oxidizer dome
purge check valve, the test equipment
used and tile valve must bc malo-

tained in a liquid-oxygen-clean
condition.

Part Name and

Index No. Inspecting Repairing

Pin (1) Damage, Replace.

Spring (2) Corrosion or Replace.
cracks.

Gate (3) Deteriorated Replace.
or damaged.

Body (4)

Nicks,

scratches

or ()tiler

imperfections

In sealing
surface that

wouhi impair
its sealing
function and
be flat within
0.0001 inch.

I_lp sealing
surface to

acquire
allowable

leMcage and
flatness.,

Deteriorated Replace
or damaged anodlc
anodlc coating as
coating, outlhmd in

R-3896-3,
Volume I.

Nicks, Using
scratches, lapping tool
or other T-5037824,
imperfections lap sealing
oil scaling surface to
surface that acquire
would impair allowable
its sealing leakage and
hmction and flatness.
be flat within
0.0005 inch.

Insert (3A) Damaged. Replace as
outlhmd In

R-3896-3,
Volume I.

Figure 12-4. Inspecting and Repairing
Oxidizer Dome Purge Check Valve

Change No. 20 - 19 May 1971 12-3
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Volume lI

Panel Control Position Indication/Remarks

I
NOTE

The press-to-operate switch-lights located on Components Test
Console G3141 operate on '-rod off by alternately pressing tile face
of the switch. Make sure switch-lights are pressed only as nec-

essary to obtain specified indication.

PRE-POWER TURN ON

POWER CBI (30 AMP) Pulled out
DISTRIBUTION

CB2 (1O AMP) Pulled out

PRESS/TEMP

MONITOR

DC POWER SUPPLY

ELECTRICAL

CONTROL

TEST CELL ELECT

OUTLETS

POWER ]'URN ON

POWER

DISTRIBUTION

CHANNEL SELECT OFF

AC INPUT Down (oil)

VOLTAGE VERNIER Midposition

VOLTAGE ADJUST Fully counter-
clockwise

CURRENT LIMIT 0

AC INPUT INDICATOR off

MILLIAMPERES OFF
RANGE SELECT

VOLTSRANGE SELECT OFF

VOLTAGE ADJUST Full DECREASE

POWER Down (off)

Connector J701 Capped

Connector J702 Capped

Connector JlO3 Capped

Connector J704 Capped

Connector Jl05 Capped

CAUTION

Check that facility pneumatic and hydraulic supplies to console
are off.

CD1 (30 AMP) Push in

Ct]2 (10 AMP) t)osh in

DC POWER
SUPPLY

AC INPUT Up

CURRENT LI_IT 3

Console main power off.

Electrical utility outlets

power off,

Console main power on.

Eiectric:d utility ot,tlets
power off.

None.

Figure lZ-5. Preparing Comportcnts Test Console for Use (Sheet 1 of 3)
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Volume I.I

f

I Panel Cent col Pos ition Indication/Renla rk,s

POWER TURN ON

_€ont inued_,

ELECTRICAl,
CONTROL

POWER

VOLTS RANGE SELECT

MILLIAMPERES RANGE
SELECT

TEST SELECT l

TEST SELECT 2

TEST SELECT 3

TEST SELECT 4

TEST SELECT 5

TEST SELECT 6

'rEST SELECT 7

TEST SELECT 8

VOLTAGE ttDJUST INCREASE

POWER light ON, (a)
AC INPUT light on.

None

Light 1 off. (a)

Light 2 off. (a)

L_ght 3 off. (a)

Light 4 off.(a)

Light 5 off. (z)

Light 6 off. (a)

Light 7 off. (a)

l,ight 8 off. (a)

VOLTS met-r
24 _,0.4 volts.

PNEUMATIC AND HYDRAULIC PREPARATION

s. Make sure that console is in the following condition:

(1) Vent valves open (LOW aJ_d PIf)H PRESSURE pal)el VENTS closed durlnf; cryogenic tests).

(2) Shutoff valves closed.

(3) Utility valves clesc,'L

(41 Regulators close_l.

(5) Utilityand test ceil outlets =apl:ed.

b. Supply facilitygaseous hsliun! to console. PNEU SOURCE CONTROL pane! SOURCE PRESS

gage indicates supply pressure,

NOTE

Caseous helium (Bureau of Mines, Grade A) is the test medium

used Ior ambient and low-temperature tests.

c. On SYSTEM SUPPLY panel, close SYS VENT valve,

(a) If indication is not as speclIled, prsss applicable switch-light. !

Ftg_a'e 12-5. Preparing Components Test Console for Use (Sheet 2 o[ 3)

Change No. 20 - 19 May 1971 12-5



Section XII R-3896-3

Paragraph 12.13 Volume II

Panel Control Position Indication/Remarks

d. On PNEU SOURCE CONTROL panel, open HELIUM SOURCE SHUTOFF valve. SYSTEM

SUPPLY panel SYS SUPPLY PRESS gage indicates supply pressure.

WARNING

SYSTEM PRESSURIZED lights (located on console and in teat cell)
come on to indicate pressure downstream of console pressuriziug
panels and into test cell. S,'ffety precautions specified in R-3896-3,
Volume I must be followed to ensure safety of personnel working
with pressurized systems.

Figure 12.5. I:reparing Components Test Console for Use (Sheet 3 of 3)

Y

BODy-_

SPRrNG---_

PIN --_

_L_T----- _

.cno A.A
554115-C-IA

Figure ]2-.6. O^Idizar Dome Purge
Check Valve--Cutaway View

Procedure Reset

12-13. AMBIENT TEMPERA'rURE REVERSE
LEAKAGE TESTS.

a. Prepare components
test console and oxidizer

dome purge check valve

for tests as outlined in par-
agraph 12-12; then connect
cheek valve to console for
reverse l,}ak-tests as

shown in figure 12-7,

None,

b. On FLOW/d P

MONITOR I)_nlel, open
TEST CELL INLET
SIIUTOFF valve.

None.

Procedure Result

c, On HIGH PRESSURE panel, al)p!y pressure
to check valve as follows:

(1) Open SItUTOFF None.
valve.

(2) Adjust PRESSURE
REGULATOR until REG

SUPPI.,Y PRESS gage indi-

cates 30 .iS psi.

Cheek valve out-

let (B) pressur-
ized. TES'I

CELL MONITOR

PRESSURE gage
must indicate

30 :t3 psi,

d. Measure for leal, age
h-on, laletport (A) from
Pneumatic Flow Tester
G3104.

M_'LxImum anew-

able leakage is
10 sclm.

e. On HIGIt PRESSURE

panel, adjust PRESSURE
REGULATOR until REG

SUPPLY PRESS gage Indi-
cates 100 .tl0 psi.

Check valve out-

let port (B) pres-
surized. TEST

CELL MONITOR

PRESSURE gage
must indicate

100 _10 psi.

f. Meamn'e for le._kage
from I_tlet port (A) with Pneu-
matic Flow Tester G3104.

Mmxlmum allow-

able leakage is
l0 scim.

g, On FLOW/h P MON-
ITOR panel, close TEST
CELL INLET SHUTOFF
valve,

TEST CELL
MONITOR PRES-

StIR E gage
isolated,

12-6 Change No, 14- 8 January 1969
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Volume It Parab, raph 12-14

/"

y.r2 Hes_t

h, On HIGH PRESSURE

panel, adjust PRESSURE
REGULATOR until REG

SUPPLY PRESS gage indi-
cates 1,500 ±100 psi.

Cheek vsJve out-

let port (B) pres-
surized. On
PRESSURE/
TEMPERATURE

MONITOR panel,
PRESSUHE gage
must indicate

1,500 ±I00 psi.

i. Measure for leakage
from Inlet port (At with
Pneumatic Flow Tester
G3104.

M_imum allow-

able leakage is
10 scim,

j. Repeat steps I1 and i
at 2,000 ±I00 psig.

Same results as

steps h and i.

k. On HIGH PRESSURE

panel, close SHUTOFF
valve and open VENT valve.
Close VE_'r valve after

pressure decay. Adjust
PRESSURE REGULATOR
until REG SUPPLY PRESS

gage indicates zero.

Valve outlet port
(B) deprcssurized.
On PRESSURE/

TEMPERATURE

MONITOR panel,
PRESSURE mon-

itor gage must
indicate zero.

I. Remove check valve None.

from test setup.

m, H check valve testing

is terminated, secure
equipment as ouUtned in
paragraph 12-1q,

NOlle.

I n. Install protective None.
closures. Refer to

paragraph 12-2.

12-14. AMBIENT TEMPERATURE RESEAT
LEAKAGE TEST.

a. Prepare components
test console and check
valve for test as outlined

tn paragraph 12-12; then
connect valve to console
for reseat-test es shown

in figure 12-7.

None.

Proeedur_

b. On FLOW/d P
MONITOR panel, open
UPSTREAM INLET
SHUTOFF valve. Make
sure DOWNSTREAM

INLET fitting is uncapped,

e. On LOW PRESSURE

panel, open SHUTOFF
valve and adjust PRES-
SURE REGULATOR until
REG SUPPLY PlIESS

gage indicates 5 psi.

d. On LOW PRESSURE

panel, slowly reduce pres-
sure to valve inlet port (At
until PRESSURE DIFFER-

ENTLAL gage indicates

0.25 ±0.10 psi.

e. Measure for leakage
from outlet port (B) with
Pneumatic Flow Tester
G3104.

f. On LOW PRESSURE

panel, close SHUTOFF
valve. Adjust PRESSURE
REGULATOR until REG

SUPPLY PRESS gage indi-
cates zero.

g. On FLOW/_i P MON-

rroR panel, close UP.
STREAM INLET SHUTOFF

valve. C,_) 15,._ P DOWN-
STREAM INLET fitting.

h, Remove oxidizer

dome purge check v'a]ve
from test setup.

i. _ check valve testing

ts terminated, secure
equipment as outlined in
paragraph 12-17.

None.

Valve inlet port

(At pressurized.
On FLOW/A P

MONITOR panel

PRESSURE I)IF-

FERENTIAL

gage indicates
5 psi.

PR ESSU'R E DIF-
FEHENTIAL

gage must indi-
cate 0.25 *0, 10

psi.

Maximum allow-

able leakage is
100 scim.

LOW PRESSURE

panel and valve
depressurtzcd.

None.

None,

None.

J. Install protective None. |
closures. Refer to I
paragraph 12-2.

Change No. 20 - 19 May 1871 12-7
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Paragraph 12-15 Volume II

TEST CELL

SEVERSE I_AK-TEST$

RESEAT-TEST

LEGEND

PNEUMATIC RELIEF VALVE PORTE
VALVE 19-9026587-1 ,_ INLET

OXIDiZEP-.-CI,SAN 8Y_fSM B OlYfLET

i
!

PRES_ OUTLET
!
!
|

P_._$$ MON INLET |

!
.i
I

PN_U MON I_LET 1

I

i

!

P,NEU LOW

PRESS OU'I LET i
|

UL _

G3141

F1-3,._ 8

)

)

Figmre !2-7. Oxidizer Dome Purge Check Valve Ambient Temperature Test Setups

Procedure Result

12- 15. LOW-TEMPERATURE REVERSE
LEAKAGE TESTS.

a, Prepare compo-
nents test censole
and cheek valve for

tests as outlined in

paragrapll 12-12. Con-
nect valve to console

lor reverse leakage
tests as shown in

figure 12-8.

b. On FLOW/A t )

MONITOI_ panel, open
TEST CELL INLET
SHUTOFF v'a] re.

I'_one,

N one.

Procedure Result

c. On HIGH PRES-

SURE panel, open SHUT-
OFF valve. Adjust
PRESSURE REGULA-

TOR until REG SUPPLY

PRESS _zge indicates

39 _-3 psi.

d. Fill container with

ltquld nitrogen. Cold-

soak valve until boiling
stops,

e. Measure for leak-

age from Inlet port (A)
with Pneumatic Flow
Tester G3104.

HIGII PRESSURE

panel and valve out-

let port (B) pres-
surized.

Valve temperature
reduced.

Maximum allowalfle

leakage is 30 sclm.

12-8 Change No. 14 - 8 January 1969
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Volume II Paragraph 12-16

/

i

Procedure

f. On HIGH PRESSURE

panel, adjust PRESSURE
REGULATOR until REG

SUPPLY PRESS gage indi-

cates 100 ±IO psi.

g. Measure for leakage
from inlet port (A) with
Pneumatic Flew Rester
G3104.

h. On FLOW/A P panel,
close TEST CELL INLET
SHUTOFF valve.

t. On HIGtt PRESSURE

panel, adjust PRESSURE
REGULATOR until REG

SUPPLY PRESS gage indi-
cates 1,500 ±100 psi.

j. Measure for leakage
frominlet port (A) with
Pneumatic Flow 'rester
G3104.

k. I{epe_t steps t and j
at 2,000 ±100 pstg.

1. On HIGH PRESSURE

panel, close SHUTOFF
valve and open VENT valve.
Close VENT valve after

pressm'e decay. Adjust
PRESSURE REGULATOR
until REG SUPPLY PItESS.

gage indicates zero.

m. Remove valve from

test setup,

n. R check valve testing
is terminated, secure
equipment as euflined in

paragraph 12-17.

Result

On FLOW/g P

MONITOR panel
TEST CELL

MONITOR PRES-

SURE gage must
indicate 100 ±10

psi.

Procedure

o. After valve ires re-

turned to room temperature,
install protective closures.
Refer to paragraph 12-2.

Result

None,

12-16. LOW-TEMPERATURE FLOW- AND
RESEAT LEAKAGE TESTS,

Maximum allow-

able leakage Is
30 scim.

TEST CELL
MONITOR PRES-

SURE gage
isolated.

HiGH PRESSURE

panel and valve
outlet port (B)
pressurized,
On PRESSURE/
TEMPERATURE

MONITOR panel,
PRESSURE gage
must indicate

i, 500 ±I00 psi.

Maxtnlum allow-

able leakage is
30 scim.

a. Prepare components
test console and check valve

for tests as outlined in para-
graph 12-12. Connect valve
to console for flow- and

reseat-tests as shown in

figure 12-8.

b, On LOW PRESSURE

panel, open SIIUTOFF valve.
Adjust PRESSURE RbJGU-
LATER until REG SUPPLY

PRESS gage Indicates 25
:_1 psi.

c, C_serve flow from

valve outlet pert (B).

None.

LOW PRESSURE

panel and valve

inlet port (A)

pressurized.
On FLOW/,_ P
MONITOR panel,
TEST CELL
MONITOR PRES-

SURE gage must
indicate 25 :L1

psi.

Gaseous helium
must flow front
valve outlet Ier
5 seconds mini-
mLIm.

Same results as

steps t and J.

Valve outlet port
(B) depressurized.
On PRESSURE/
TEMPERATURE

MONITOR panel,
PRESSURE mon-

Itor gage must
indicate zero.

d, On LOW PRESSURE

panel, adjust PRESSURE
REGULATOR until REG

SUPPLY PRESS gage Indi-
cates 5 psi.

e. On FLOW/z_ P MONI-

TOR panel, open UPSTREAM
INLET SHUTOFF VALVE.

Uncap 15_ P PNEU DOWN-
STREAM INLET fitting.

Pressure at

valve inlet port
(A) reduced.

PRESSURE DIF-
FElt ENTIAL

gage must indi-
cate 5 psi.

None.

None.

I. On LOW PRESSURE

panel, slowly reduce pres-

sure to valve Inletport

(A) until PRESSURE DIF-

FERENTIAL gage indicates
0.25 i0, 10 psi.

PRESSURE DIF-

FERENTIAL

gage must indi-
cate 0.25 10.10

psi.

Change No. 20- 19May 1971 12-9
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Procedure

g. Measure for leakage
from ovqet port (B) with
Pneumatic Flow Tester
G3104,

h. On LOW PRES,qURE

panel, close SHUTOFF
valve. Adjust PRESSURE
REGULATOR untilREG

SUPPLY PRESS gage indi-
ea[e_ zero.

i. On FLOW/A P MONI-
TOR panel, close UP-
STREAM INLET SHUTOFF

valve, Cap 154 P PNEU
DOWNSTREAM INLET Iittlng.

Result

Maximum allow-
able leakage is
200 scim.

LOW PRESSURE

panel and check
valve depres-
surized.

None,

Procedure Result

J. Remove oxidizerdome None.
purge check valve from test
setup.

jA. If check valve testing
is terminated, secure equip-
ment as outlined tit paragraph
12-17.

k. After valve has re-

turned to room temperature,
install protective closures.
Refer to paragraph 12-2.

Nolle.

None.

[]

TEST CEt.L |G3141

I

1 PRESS MON I_LET i

-- O-100O PSIG NR

REVNRSE LEAK-TESTS PN!_U M(YN INLET i

!

!
|

=
PRESS OUTLET |

i

lo00 PSFJ I

PNEU MON _L_r s
!

I_ _p pNEU

UPSTREAM INLET_ I!

,,, ,,,,. ..........

FLOW AND RESEAT-TESTS

I/]OEt_D

PNEUMSTIC RELIEF VALYE 19-_028587-|LN_ CONTAINER 1_01353J

J_ OXFDIZEP_CLEAN SYSTEM

VALVE PORTS

E Otrf I_T

12-10

Figure 12-8. Oxidizer IN)me Purge Check Valve
Low-TemperatUre Test Setups

Change No. 20 - 10 May 1071



R-3896-3 Section XII
VolumelI Paragraphs t2-17 to 12-18

f 12-17. SECURING 'rEST EQUIPMENT.

12-18. After oxidizer dome purge check valve
testing is completed and valve is removed
from test setup, secure equipment as follows:

a. Reduce facility gaseous nitrogen and
helium supply pressure to zero.

b. On PNEU SOURCE CONTROL panel,
close HELIUM SOURCE SHUTOFF valve.

c. On SYSTEM SU_PPLY panel, verify TO
FUEL COMPATIBLE SYS shutoff valve is
cloEed; ti_en open SYS VENT valve.

d. On MED PRESS FUEl, COMPATIBLE

panel, open SHUTOFF and VENT valves; then
adjust PRESSURE REGULATOR to vent trapped
pressure.

e. Close all shutoff valves, regulators, and
utility valves.

f. Make sure all pressure gages indicate
zero; then close all vent valves.

g. Cap utility panel and test cell panel out-
lets and connectors.

h. On ELECTRICAL CONTROL panel,
press TEST SELECT _vltch-llghts so that all
lights are off; then press POWER ON switch-
light.

i. Turn DC POWER SUPPLY off.

J. Oa POWER DISTRIBUTION panel, pull
out rJl circuit breakers.

Change No. 10 - 7 November 1967 12-11/12-12
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R-389`3-3
Volume H

SECTION XllI

OXIDIZER VALVE

WARNING

PNEUMATIC FLOW TESTER G3104, COMPONENTS TEST CONSOLE G3141, COMPONENTS
ADAPTER SET G3143, AND CRYOGENIC SUPPLY UNIT G3146 MUST BE OPERATED BY
AUTItORIZED PERSONNEL TRAINED 1N THE USE OF THE EQUIPMENT.

Section XIII
Paragraphs 13-1 to 13-2

13-1. OXIDIZER VALVES 408055 AND 409465
THROUGH 409465-51.

13-2. The following procedures contain the
disassembling, cleaning, inspecting and re-
pairing, assembling, and testing information
required to maintain the oxidizer valve. See

figure 13-1 for test equipment and special tools.
Refer 'o R-3866-4 for protective closures. The
threads of closure RX20845-21 must be lubri-
cated (Method A) aid tim packing used with the

closure lubricated (Method J) using lubricant
grease RB0140-012 (Rocketdvne). S_)ecificd
mvricatton methoas are outlfned in R-3896-_,
Volume I.

Part No.

P'_ T-5029_63

Nomonclaiure Use

Assembly Stand tIolds oxidizer valve during repair and checkout.

_y/(_ T-5035223 (a)

]_/'& T-5029251 (a)

Q/_ T-5022671

_],_" T-5037837

T-5036723 (a)

t_/-¢_T-5029252

/_T-5031701 (a)

_// T-5022683 (a)

_t_ T-5036724

T-_02936Z/5 -(a)

_/;/T.-5J36727 (b)

/_ T-5035245

//_ 'r- 5031188-109(a)

I_' ,3693 (Leeds
N'oythrup), or
equivalent

• //

,f f"

Poppet Removal Tool

Piston Torque Wrencil

Poppet Locking Tool

Piston Installation Tool

Spring Compressor

Seal Forming Tool

Torque Wrench

Piston Rod Simulator

Poppet tlandling Tool

Special Socket Wrench

I-ressure Test Fixture

Pressure Test Fixture

Wrench

Pressure Test Fixture

Temperature
Potenttometer

Removes oxidizer valve poppet from housing
during disassembly.

Torques oxidizer valve piston to piston rod.

Holds poppet while removing piston bolt.

Removes and installs piston.

Compresses oxidizer valve springs during repair.

Forms and installs oxidizer valve piston rod seal.

Torques oxidizer valve nut on pistop rod.

Forms and installs o_dlzer valve piston rod seal.

Itandles oxidizer valv'_ poppe_ during chilling and
installation.

Torques special handling bolts.

Lea.k-tests oxidizer valve with gaseous or
liquid nitrogen.

Pressure-tests oxidizer valve with H,,i,fld
nitrogen.

Installs closures t_,X20845.

Pressure-tests oxidizer valve with liquid
nitrogen.

Indicates oxidizer valve temperature during
cryogenic testing.

Thermocouple, Senses oxidizer valve temperature during
Copper - Constantan cryogenic testing.
(6-8 feet long)

(a) Malntttn item in a liquid-oxygen-clean condition.
(b) Item not used when performing test with Components Test Console.

Figure 13-1. Test Equipment and Special Tools for Oxidizer Valve (Sheet 1 of 2)

Change No, 22 - 15 February 1972 13-1



SectionXIII R-3896- 3

Paragraphs 13-3 to 13-4 Volume II

Part No. Nomenclature Use

Presstu, e Gage Measures hydraulic pressure during surface
0-15 psig, 0.25%
full-scaleaccuracy,

hydraulicservice,
or equivalent

Multimeter

f
/J

Model 630A

(Triplett Electrical
Instrumen_ Co)_
or equivalent

1432-T (General
Radio Co), or
equivalent

Model 1620C
(Freed

Transformer Co),
or equivalent

G3104

G3141

G3)43

G3146

Decade Resistance Box

Megohmmeter

Pneumatic Flow Tester

Components Test Console

Components Adapter Set

Cryogenic Supply Unit

wetting leak-test.

Makes electrlealmeasurements.

Used with Triplett 630A for resistance tests.

Makes in3ulation resistance tests.

Measures oxidizer valve downstream pneumatic
leakage.

Provides gaseous nitrogen and hydraulic fuel
for testing oxidizer valve.

Provides hardware for oxidizer valve test setups.

Provides liquid nitrogen for cold-testing
oxidizer valve.

Figure 13-1. Test Equipment and Special Tools for Oxidizer Valve (Sheet 2 of 2)

Figure 13-2 deleted.

13-3. DISASSEMBIJNG.

13-4. Disassemble the oxidizer wdve, as
required, to accomplish necessary repairs
and/or replacement. See figure 13-3 for parts
and index numbers. Do not remove inserts
unless they are damaged.

a. Place oxidizer valve tnto assembly stand
T-5029363 and secure.

b. Remove the following parts from cylinder
(71) in the sequence listed: Parts (1) through
(14), (15) through (17A) as a subassemblyp
(26, 27), (28) through (40) as a subassembly,
(42) through (44)_ (45) and (40) as a sub-
assembly, and (47) through (5_).

NOTE

If it is necessary to remove arm (36)
from the indicator sh,tfton valve
409465-31, the arm may be heated
to 120 _ F maximum in order to easily
remove screw (35) and the arm.

c. Remove nut (18), then remove piston (19),
using piston torque wrench T-5029251, piston
installation tool T-50._7837, and poppet locking
tool T-5022671. Remove packings and retainers
(20) through (23).

d. Attach spring compressor T-5022672 to
houslng (114) for removal of cylinder (71);
renmve bolts (57), washers (5{]), and bushing
(59)_ then remove cylinder (71).

WARNING

Cylinder (71) is under spring load.
Care must be exercised while using
spring compressor to remove
cylinder. Spring load will be
relieved as cylinder is removed.

e. Remove the following parts in the sequence
listed:

(I) (24), (25), and (60) through (70) from
cylinder (71).

Pages 13-3 through 13-6 deleted.

13-2 Change No. 21 - 12 November 1971



It- 3896 - 3 Section XIII

Volume II Paragraphs 13-5 to 13-10A

(

(2) (72) through (73B) and (75) through (78)
from cover (88).

NOTE

Sleeve (73A) may be removed using
a suitable gear puller.

(3) Cover (88).

(4) (79) through (87) from cover (88).

f. Remove bolt (93)and washer (94) from
piston rod (I00), then remove piston rod (i00)
from poppet (I01). Do not remove pins (09)
from plsto:, rod (100) tmless they are damaged.

g. Remove screws (95)and retainer(96),
then remove poppet (I01)usingpoppet removal
tool T-5035223.

h. Remove seal (97) from poppet (101).

t. Remove parts (69, 89A, 98), (106) through
(109), (111, 112).

j. Remove housing (114) from assembly jig
T-5029363, then remove bolts (I10) from
housing.

k. Place housing (114) in degreaser and heat
until housing reaches 140" to 160 ° F; remove
housing from degrea_er, then remove parts
(90) through (02) from housing.

13-5. CLEANING.

13-6. The oxidizer valve housing containing
parts (60) through (68) and (72) through (114)
must be cleaned for liquid oxygen service. If
bolt (93) and washer (94) have dyed surfaces,
the dye must be stripped from tlle parts before
the parts are cleaned. Tim cylinder assembly
containing parts (1) through (8), (10) through
(25), (45) through (59), and (69) through (71)
must be cleaned for fuel service. Parts for
transducer (26) must be cleaned for electrical
service. Refer to R-3696-3, Volume I for
cleaning procedures.

13-7. INSPECTING AND REPAIRING.

13-8. Inspecting the oxidizer valve determines
if the individual parts have been damaged by
mishandling or wear. Inspect parts, that contact
liquid oxygen when installed, for evidence of dye.
Parts with dyed anrfaces must have dye stripped
from part as outlined in R-3898-3, Volume I.
Refer to figure 13-4 and inspect individual parts
for general condition, cleanness, damage of
threads, corrosion, distortion, nicks, burs_
•"rod scratches. Dimensional limits listed in
figure 13-5 form the guide to serviceability of
parts. Mlntmmn and maximum values are given_
beyond which repair or replacement of parts is
required.

13-9. ASSEMBLING.

13-10. 'Die assembly procedm'es for the oxi-
dizer valve must be performed in the seqnence
listed and all parts must meet cleaning require-
meets as outlined in paragraph 13-5. The
lubricant used in this procedure is FS1261
grease (Dew Corelng Corp), unless otherwise
noted. Specified lubrication procedures
(methods) are outlined in R-3896-3, Volume I.
See figure 13-3 for parts and index numbers.

13-10A. INSTALLING SEALS_ POPPET, AND
PISTON ROD IN HOUSING.

a. Verify that bolt (93) and washer (94) do |
not have dyed surfaces. If dye is present_ the Idyed part must be stripped and cleaned, as
outlined in R-3896-3, Volume I.

aA. Install bolts (Ii0) into housing (114).
Torque holts to 80-100 in-lb using special
socket wrench T-5036724.

b. Place housing (114) in degreaser and
heat until housing reaches apnroximately
180 ° F; then remove houBlng.

e. Place housing (114) into assembly stand
T-,5029363 and secure.

.

Change No. 20 - 19 May 1971 13-7



Section XIlI R-3896- 3
Volume ]I

93

114

116

J )

13-8

Figure 13-3. Oxidizer Valve--Exploded View (Sheet 1 of 3)
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R-3896-3 Section XII'[
Volume II

_

(

(

70C

52

18

21

40A

8

9O
FI-4-27C

Figure 13-3. Oxidizer Valve--ExpJoded View (Sheet 2 of 3)

CIlange No, 20 - 19 May 1971 13-9



Seetlon XIIl R-3896-3

Volume B

A

77A

I Bolt

2 Washer

3 Cap

4 Packing
5 Retainer

6 Pin

7 Spring
8 Gate
8A Insert

8B Insert

8C Insert

9 Cylinder Head

9A Cylinder Head
qB Plate
9C Screw

9D Packing
9E Retainer

10 Packing
11 Retainer

12 Packing
13 Retainer

14 Ring
15 Pin

15A Pin
15B Washer

15C Pin
16 Clevis

16A Clevis

17 Block

17A Block

18

19
20
21
22
23
24
25

26
27
28
29

30
31
32
33
34
35

36
37
38
39

40
40A
40B

41
42

43
44
45

Nut

Piston

Packing
Retainer

Packing
Retainer
Screw

Washer
Screw
Washer
Traneducer

Packing
Screw

Washer

Lug

(Deleted)

(Deleted)
Screw
Arm
Resistor
Screw

Washer

Clamp
Insert
Insert
(Deleted)
Screw

Washer

Clip
Pin

4 6 Shaft

47 Paekieg
48 Rebainer

49 Screw
50 Washer

51 Plug

52 Packing
53 Plug
54 Seal

55 (I)eleted)
56 (Deleted)
57 Bolt
58 Washer

59 Bushing

60 Packing
61 Washer
62 Screw
_3 Washer

64 Iletainer
65 Washer

66 Lip Seal
67 Wasimr

68 Bushing
69 Packing
70 ReL_iner

70A Insert
70B Insert
7OC Insert
70D Insert
70E Insert

71 Cylinder
72 Spring

73 Spring
73A Sleeve
73B lAner

74 (Deleted)
75 _eat

76 Bushi,_g
77 Bolt

77A Bolt
77B Bolt
77C Bolt
78 Washer
79 Seal

80 Screw
81 Washer
82 Retainer

83 Lip Seal

84 Rtltg
85 Bushing
86 Plug
87 Seal

87A Insert

87B Insert
87C Insert

88 Cover
89 Ret_%lner
89A Retainer

90 Ring

91 Itl_g

92

93
94
95
96
97
98

98A
99

1O0
100A
101
102
103
104
105
106

107
108
I_9
Ii0
111
112

113
II3A
]13B
I13C
II3D

114

Seal
Bolt

Washer
Screw
Retainer
Seat

Ring
Insert
Pin

Piston Rcxt
Insert

Poppet
(Deleted)
(Deleted)
(Deleted)
(Deleted)
Bolt
Washer
Valve

Seal

Bolt

Plug
Seal

Numeplete
Insert
Insert

Insert
Insert

IIoushtg

I

!

Figure 13.-3, Oxidizer Valve--Exploded View (Sheet 3 of :7
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Part Name oJld
Index No.

[4-3896+3
Volume II

Inspecting

Cap (3), Damaged seaiing surface.

Repairing

Replace.

Section XIII

Retainer 0;4)_
Washer (67) and
Retainer (82)

Pin(6, 15, 15A, 15C,
45)

Spring (7)

Gate (8)

Cylinder tiead (9, 9A)

Plate 9B

Ring (14)

Clevis (18, i6A)and
Block (I"/,17A)

Piston (19)

Washer (25), Plug [51),
Re "tainer (89, 89A), and
Retainer (96)

Transducer (28)

Deteriorated or damaged anodic
coating.

Cracks, galling,flat areas, and
wear.

Compreseed rating.

Damaged sealit_ surface.

Hole dtameter.

Danmged sealingsurfaces.

Hole diameter.

Damaged or missing inserts.

Deteriorated or damaged anodic
coating.

Deteriorated or damaged rubber seal.

Damaged sealing surfaces.

Outside diameter for cylinder head (gA).

Nicks, burs_ scratches.

Hole diameters.

Deteriorated or damaJLed anodie
coating.

Damaged threads.

Verify that hydraulic flow through
bleed holes is 1.45 _0.10 gprn.
(Refer to lmragraph 13-26. )

Determrated or damaged attodic
coating.

Damaged connector, bent pins,
wiring, sealing surfaces, or
variable resistor.

Damaged threads.

Refer to figure 13-5 for
washer (67).

Replace anodic coath_g or
iridlte as outlined in

R-3896-3, Volume I.

Replace.

RJer to figure 13+5.

Repla-e.

Refer to figure 13-5.

Replace.

Refer to figure 13-5.

Replace inserts as outlined
in R-3896-3, Volume I.

Replace anodlc coatingor
Iridlteas outlinedin

R-3696-3, Volume I.

Replace cylinderhead,

Lap sealing surface to meet
leakage requirements.

Refer to figure 13-5.

Replace.

Refer to figure 13-5.

Replace anedic coating or
iridite as outlined in
R-3696-3, Volume L

R_ier to R-3896-3, Volumo

I, for thread repair.
Remove obstruction or
replace.

Replace anodtc coating or
iridite as outlined in
R-3896-3, Volume I.

Replace tr,'msducer
assembly°

Refer to R-3696-3,
Volume 1, for thread
repair.

Figure 13-4. Inspecting and R._pairtng Oxidizer Valve (Sheet 1 of 3)

Change No. 20 - 19 May 1971 13-1]



Section XI"II R-3896-3
Volume [[

Part Name and
ladex No.

Shaft (46)

Cylinder (71); Cover (88),
and Housing (114)

Sprlngr. (72, 73)

Ring (O0)

hleeve ('73A)

Inspecth_

Damagedfltreads.

Deteriorated or damaged anodic

coating.

Slot dimensions.

Damaged sealing surfaces.

Damaged or missing inserts.

Damaged threads.

Detericwated nr damaged anodic

coathzg.

Compres_:ed rating.

Inside diameter.

Deteriorated or damaged anodic

coating.

1)eterlotaicd ur damaged anodic
coaling.

Scratched outer surKace.

Scratched hmer suriare.

Marks from using gear l)uller.

CirculJl[eroilt]al ruL In,if'ks o_i

top of sleeve at largo,dhtmctcr
L_.rld,

Cracked or broken.

Repairing

Refer to It-3896-3, Volume
I, for thread repair.

Replace anodic coaling or
lridite as outlined in

R-3896-3, Volume I,

Refer to figure 13-5.

Replace.

Replace inserts as outlined
in R-3896-3, Volume I.

Refer to R-3896-3, Volume
I, for tlwead repair.

Replace antrJ,c coating or
irldtte as out'.ined in

It-3896-3, Volume 1.

Refer to figure 13-5.

Refer to figure 13-5.

Replace anodic coating or
Iridite as outlined in
R-3896-3, Volumel.

Replace aaodlc coating or
Irhllto as outlined in

It-3896-3, Volume I,

Remove raised materi:fl;

then replace anndic coating
or trldite as outlined In

li-3896.3p Volume L

Blend scratch; then

replace anodlc c_mting
or Irldltn as outlined in

lt-3896-3_ Volume I.

Remove raised material.

After repair, outer
diameter of sleeve must

he 0.005-1nch total indi-

cated reading with small
diameter 3. 283 inches

(nlinlnltlln) ;ted la!go

diameter 3,628 inches

(rnlnhnum). l(eplace
anodic coating or Iridlto
as outlined in lt-389fi-3,
Volume I.

ltenmve raised material;

_hen replace anodie coating
er lrldtte as ontlhmd In

R-3896-3, Volume I.

Replace.

13-12

Figure 13-4. Inspecting and Repairing Oxidizer Valve (Sheet 2 of 3)
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H-38D6-3
Volume II

Section XIII

I
Repairing

Heplace.

Hel'laee.

Acceptallic as Is.

Inspectlng

Deformation from springs.

Cracked or broken.

Scratches or bulfed marks.

Liner (73B)

Pal't Name and
Index No,'--- ---.::.:c:~.::::::_ _

mng (91) Outstde diameter. Hefer to figure 13-5.

OxlellZl'd sudace. Clean ring to remove
oxleltzatlon.

Piston Hoel (100) Damage to exterior surfllce. Replace.

Damaged Inserts. Replace Inserts as
outlined In H-3896-3,
Volume I.

Damalled tln'eads. Hefer to H- 3896- 3,
Volume I, for thread
repair.

Danlll!:cel pins (99). Heplace pins.

Popjle:t (J01) Damage to skirt surface. Heplace.

Damagod or mlSlllnl( Inserts. Heplace InBerts as
outlined in H-3896-3,
Volume I.

Oelerloralcd or damaged anoellc
coating.

Hoplace anodic toatlng
or Irlullo aB oulllned In
It- 3896- 3, Volumo I.

F'lgliro 13-4. Inspecting and Hepall'lllK Oxidizer Valvo (Hhenl 3 of 3) I

0.15'ltiO. 1557

MInlmull1 Maximum
(Inches except as noted)

1.73 In-1h 2,12 In-Ill

2.00In-Ib 3.18 In-It.>
0.22'1 U.235
0.181 0,18'1

O. '119 0,751

0.181 0,18'1

Dimension-------_._-_.:..-_--:-:
Hotate III 180' In elll'~tllon of Iwlst.

Hoblte 10 270' In uirectlon of twist.
Hole eHamoter.
Holo diameter for pin (6),

Outsldc diameter for cyllllelor head (9A).

Hole ellameter for pin (6).

!I0'., diameter for pin (15).Clovis (16)

Pari Namo and
Inc!ox No.

Sprlnl( (7)

Gate (8)

Cylinder !load (9)

Plate 9D

-------_..- -------_.,--------_.
Flgul'e 13-5. Dimensional Limits for Oxidizer Valve (Sheet 1 of 2)

Chwige No. 20 - 19 May 1971 13-12A/13-12D



1i-389B-3 Section xm
Volume II

Part Name and Minimum Muximun\
Index Number Dimension (Inchea except as noted)

Clevis (16B) IIole diameter (01' pin (15C). O. 1557 O. 1572 I
Block (17) Hole diamcter for pin (15). O. 1532 0.1545

Hole diameter for piston rod (100). 0.500 0.501

Block (17A) Hole diameter for pin (15C). O. 154'1 O. 1549 I
Arm (36) Uole diameter. 0.250 0.25J

Slot dimension. 0.124 O. 126

Shaft (46) Slot length. 0.8'/3 0.877

Slot width. 0.312 0.313

Washll' (67) Surfaces to he flat within 0.0005 Inch
and parallel to each other within
0.001 Inch.

Scaling Ill' protrusion. 0.003 0.0045

Cylinder (71) Bore for piston (10). 4.001 4.0035

Bore for piston rod (100). 1. 129 1. 131

Dore f"r shaft (46). 0.751 0.7525

Spring (72) Comprens to '1.09 Inches. 322 lb 304 Ib

Spring (73) Compress to G. 38 Inchos. 142 lb 174 11>

He,talner (82) Scalll1fl Ill' proll·uslon. o.ooa 0.OM5

Covel' (88) Scaling surface rn [or cylhuler (71). 3.0Z5 3.027

SeaJ.Ir'l{ Burface 00 for h 'Bing (11'1). 9.500 9.561

lUng (90) Inside dlamclor, 8.5725 8.5755

Rlnl' (91) Outside (Hameter. 9.3855 9.3W15

Piston Rod (100) Outside dimneier [or poppet (101). 1. 6842 1. 0847

Outeide diameter for cover (88). 1. 2465 1. 24'12

Outside dlnmoter far cyllmler (71). 1. 1220 1. 227

Outsldu (Hametct· for block (17i. 0.4973 0.4985

Outside dlameLer for cyltndel' head (9). 0.3717 0.3'13

Poppet (101) Skirt outside dlamotcl'. 8.4372 1l.4385

InsIde diameter for pl~ton rod (100). 1. 687 1. 6882

OutsIde dIameter for Ileal (97). 7.624 7.626

Housing (114) Insldc diameter 101' sldrt seal (92). 9.5615 O.~1l25

'- ~' \gure 13 - 5. Dhnenslonal LImits (or Oxldl~er Valve (Sheet 2 of 2)

Change No. 13 - 16,Iuly 1968 13-13



Section XIII R-3896-3
Volume It

WARNING

The following procedure uses liquid
nitrogen, which must not be allowed
to come in contact with ally part of
the body. tfuman tissue wilt freeze
upon contact, causing serious injury.
Eye protection and protective clothing
must be worn by personnel handling
liquid nitrogen. Liquid nitrogen must
be used ill a well-ventilated area

since the vapors displace the oxygea
in the airp resulting in mfftocatlon.

d, Insert ring (91) into seal (92); then place
ring and seal into a container of liquid nitrogen
(MII,-P-27401).

dA. Using a he'll gun, he'd ring (90) toappro×lmately 100" F.

NOTE

Step e must be performed immedi-
ately after removing seal and ring

fronl liquid nitrogen to ensure proper
diametric clearance between seal

and housing.

a I_fer to figure 13-6 for correct
Installation of rings and souls when
performing steps e, g, and k.

e. Remove ring (91) mid seal (92) from liquid |
nitrogen ,'rod install ring (90) in chilled seal (92); |
then chili assembled parts (90, 91, 92) and |

carefully install in ileated housing (114). Make |
sure seal and rings are bottomed In housing. |
Allow assembly to return to ambient temperature.|

f. Insert seal (97) into groove of poppet (101);
then attach retainer (96) to poppet (101) with
screws (95). Screws must tie fiagertight only,

g. Insert ring (98) into groove of housing
014).

h. Using poppet handling tool T-5022663,
place poppet (101) into a container of liquid
nitrogen until thoroughly chilled,

I. Carefully install chilled poppet (101) Into
housing (lJ.4); titan remove poppet handllnt, _ tool.

J. Allow housing (114) and puppet to return

to ambient temperature.

k, Install retainer (8% fl9A) in housing (114).

r_h,:.I_,tl--_ / ttousth'(_/-Itt4blit.N(,(o0)---_ \ ¢(ov=,ll
(sal

_L-"IIgTAelE|| (89_ BgA)

13-14

Figaro 13-6. Oxidizer Valve Ring and Seal InsLallation

Change No. 20 - 19 May 1971
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R-3896-3
Volume 1I

1, Install pins (99) in piston rod (10O); then
attach piston rod to poppet (1ill) with bolt (93)
and washer (94). Torque bolt to 160 toot-pounds,
Poppet must not rotate during torquing of bolt.
If poppet rotates during torquing of bolt, replace
defective seal (92) or rings (90, 91). Final torque
of holt (93) will be accomplished aiter valve is
completely assembled as specified In paragraph
13-10E.

13-10B. INSTALLING COVER SEALS AND
COVER.

NOTE

_eps a through f are for forming
piston rod lip seals (83) and require
piston rod slmulatm' T-5031701 for
forming.

• Blaa_k lip seals must be free of all
flaws and scratches on the sealing
surfaces. The ID of the seal blanks
have a sharp edge ard ,nust be free
of nicks and burs and show no evi-
dence of separation of the laminated
material.

Section X'lll
Paragraph 13-10B

WARNING

The following proced_we uses tri-
chb_rocthylene which is a toxic
solvent. Inhalation of its vapors
or pr:_longcd coutact with the liquid
can cause serious injury or death,

a. Clean seal blanks with trlchloroethylene
(MIL-T-27602) and dry cleaned parts as outlined [
in R-3896-3, Volume I. !

CAUTION

Ring (84) nmst be assembled in one
direction only. Rings assembled
backwards must he rejected.

b, Install bushing (85) and ring (84) in nose
end of cover as ladlcat._d in figure 13-7.

c. Carelully place lip seal (83) onto nose
end of cover (88) and ring (84); then Install
retainer (82) with st;rows (80) and washers (81).
Do not tighten screws at this time.

""°-"

SCIIEW (80) -*j M..._ ) I I 8B

( Figure 13-7, Oz,ldlzer Valve Cover Lip Seal Installation

FI-B.2-4S
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Paragraph 13-10C Velunle If

d. Carefully insert mandrel end of tool

through large opening in covet" (88) until tip of
mandrel contacts the seat blank.

e. Usutg tip of rctaedret, center seal hlanks
in nese of covet', Dr) eel push ntalldrel through
seal blanks.

f. With seal blanks centered, torque retainer

screws (80) to 25-35 inch-poands.

g, Carefuiiy press toot until largest dia-
meter of inandt'el _ld sleeve 1_asses through

and forms lip seal.

NOTE

The sic,:, .' pertmtt of the tool must
remain in the covet' to kee I) the lip
seal in Rs formed cendttion until
the cover is Installed,

I1. l'{enlove tuaadrelp latt do not remove

sleeve,

CAUTIGN

The sleeve must inliinLain eolllact

with the shoulder ell the piston roll
when the cover Is installed, to pre-
vent damage to the sealing surface
of lip seals (83),

i. Carefully center seal (79) on heuslllg (114):

then carefully slide eow:r (88) ea piston rod
(100) untd cover flilnl.ro eoahtets surface e( hous-
Ing (114). ilomovo sleeve from piston rod,

j, Secure cever (1t8) to housing (114) with
bolts (77, 77A, 77/3, 77C) and washers (70),

Belts must be installed In positions indicated
in figure 13-3 attd as fellows:

_V_ noi_._&t aIAteun.L.

408055 NA81009- 1011 24
409468

409465-21 N/_S10O9- 1611 16
ItDI11-4012-6918 8

409465-11 RDl11-4012-6918 24
409485-31

k, Cross-torque bolts (77, 77A, 77B, 77C)
in one-third increments until a final torque of

900 to 1, _25 inch-pounds Is reached.

i. Back off each bolt (77, 77A, 7713, 77C)

one full turn mid retorque to 900 to 1,225 inch-
pounds. Back off at_d reterque only one holt at
a time.

m, Check for correct installation of retainer

(89, 89A) by taking measurements with a
0.078 _O. 005 inch diameter red as fellows:

(See figure 13-8. )

(1) lnseri rod into OXID BLEED port (W)
until rod contacts retainer (89, 89A) and aistJ

contacts cover (88) at points AandB. Mcas-
uremeet hetween retainer (89, 89A) mul face of

covet" (88) must be 2, 62 :_0. 10 incites.

(2) lusert rod lute eXIt) BLEED port (W)

until rod contacts cover (88) at points C attd D.
bie;tsul,mmut o1 rod l)euetrathm from face of
cover (88) must be 3. 10 J0. l0 rashes.

13-IOC. INSTALLING CYLINDEI1 SEAbS AND
CY LINDEII.

WARNING

The following in'oceduro uses ltquhl
nitrogen, which must not be allowed
to come in contact with arty part ef
the 1)(My. i,'uman tissue will freeze
UI)OII contact, causing serious Injury.
Eye protecties and protective clnthieg
muat be. weru hi persem_el handling

liquid nlirogon, lAqnid nitrogen must
he used ht itwr.ll-ventllaled area

since the vapors dlsl)iace tim oxygen
1,1 the alt, p resulting Ill t;uffocaiton,

it. Place sleeve (73A) and l:ner (73B) into it

container of liquid nitrogen (MIL- P-27401) until
thoroughly chilled.

NOTE

Steps aA and aB must I_e performed
Immediately after removing the sleeve
and liner from the liquid aiirogeu,
to make sere they are fully bottomed
in the covet'.

aA. Instal] chilled sleeve (73A) In cover (08).
Make sure sleeve is bottomed !,_ cover; then
allow sleeve to return to ambient temperature.

aB. Install chilled liner (73B) in cover (88).
Milks SUl e liner Is bottomed in sleeve; then
allow sleeve to return to ambient temperature.

aC. Install seat (75) and bushing (76); then
Install springs (72, 73) on seat.

)
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(

Tills MEASUREME,_r INDICATE_
PRESENCE OF I_EFAIN_:R 189, 89A).
ROD MI_ST COqrACT COVER Ar
POINTS A AND B,

THIS IMEASURFMI_HT INDICATESTIIAT
RL%'AI NEH (89, 89A) [8 INSTALLED CORRECTLY,
ROD MUST CONTACT (;OVER AT PO1_£$C AND D.

FI-3,_ 36

Figure 13-8. Checking Skirt Seal Retahmr hlstallatlon

b. Inst,dl w:lsher (25) In cylinder (71) "rod

secure with screws (24). Torque screws to
14_17 In-_b.

c. Lubricate (Metlmd L) packings (69); then
hlsert packings and retainers (70) late grooves
of cylinder (71).

d. hmert bnshhlg ({JS) lnto end of cylinder (71).

e. Lubricate (Method L) packings (47); then
insert packings and retainers (48) Into grooves
of cylinder (71).

WAILN'ING

The f_fllowtng procedure uses tri-
chloroethylone which to a toxic

nolvent, hdmlatlon of Its wipers
or prolonged contact with the liquid
call cause serious lllJllry Or death.

NOTE

The following steps f through o are
for forming piston rod lip _eals (6{})
and require seal forming tool
'l'-5t _6723 lot forming,

• Blattk lip seals must be free of nil
flaws and scratches eu tile sealing
surface° The ID of the seal blanks

have a sharp edge and must Im free
of nicks and burs and silow no

evidence tlf separation of the
laminated material.

f. Clean 4 seal blanks with trlchloroothylene
(MIL-T-27602) and dry cleaned p'lrht as outlhmd I
tn I1-3896-3, Volume I. I

g, Place 2 se'd i)Iimks into the 2-piece form-
tog cup ovnr the seal alinement plnlJ; tl,m insert
forndng block In forming cup (figure 13-9. )

h. Attach holding fixture to the forming cup
and tighten by hand until seals are fh'mly
secured,

i, hlsort mandrel aith either forming i_ose
Into holding fixture and forming block; then

push mandrel through forlalng block until
largest diameter of mandrel passes Into seals,

Change No. 20 - 19 May 1971 13-17
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MANDRt':[

TOOL T- 5036723

PISTON

FOR MING MA1 INt.;
CUP END LIP SINAI21 (66)

FORMING o2:*No\
I/ \ eesm._o (e8_-7

MAN1)IIEL

P[$TO T-_056725

N ROD blA'flNG END

SEAL ALINEMENT / _._: '---CYI,_DF, n (71)

lqNS 12 PL,'sCt,S} IIL'I'AI_-_EH 164)"-S _k tub, tit, °
WASIIEn _"_116"/I

I, l-3-3-44

Figure 13-9. Oxidizer Valve Cylinder Lip Seal Installation

j, Remove Itotdiag fixture, forming block,

and formint{ CUp from nlandrel. Do :lot renloee

formed 8t3als from niatldrel.

CAUTION

Tile form(]d ill} 8(;als niu.,fl I)e free
of all defects, niekb, and ser:Rche_
"ind roll,q[ be llerfectly centered on

mandrel. Lip 8ells not confornllng

to tiles(,, tlequirenmnts must be
rejected.

k. Place 2 seal blanks lntu tl.' 2-piece form-
ing etll) over the seal P.llnenlent pins; then insert
forming block in forming cup.

l, Attach holding Iixturn to tile formln._ cull
and tighten by hand until seals are firmly
secured,

nh Place washer (67) on mandrel against
fhtt mtrfae(: of previously fornlod lip 8eahl.

It. Insert ililJ.nclrel (opposite end as used Ill
slop i) into holding fixture and fez'sting block;
then pu_dl mandrel through forming block unfit
largest diameter of mandrel passes into seals.

o. Rein(we holding fixture, forming I)loc&.
an(I fornliilg ell I) fronl illan(h'e]. Do not renleve
formed 8e_'lls froni nlall(liel.

CAUTION

'File formed It l ) seals must be free
of alltlefectsp nicks, and scratches
and must he perfectly centered oil
mandrel, l,lp seals not eonformhlg
te these retlUlren!ents must be
rejected,

1), Carefully pl;_,ce lip 8ea.l:J (06), w;isher
(67), and mandrel laendo( cylinder (71J. In-
side ellalnlel'od end of nlanth'el must face out

)
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( so that proper mating of mandrel to piston rod
shoulder is attained. Attach retainer (64) to
cylinder (71) with screws (62), Torque screws
to 25-35 in-lb.

q. Place washers (83,85) in positionell
springs (73, 72).

r. Place washers (81)inpositionon cylinder
(71). Stack of washers must total0.125 10.OO5
inch thick,

s. Lubricate (Method J)packing (60)with
chlorolrlfluoroethylenegrease RB0140-011,
Type I(Rocketdyno);then insertpacking into
groove of cylinder(71).

t. Installone ring(14)on pistonrod (10O).

u. Carefullyslidecylinder(71)on piston
rod (I00).

CAUTION

The sleeve must maintain contact
with the shoulder on the piston rod
to prevent damage to the sealing
surfaces of lipseals (86).

v. Attach springcompressor T-5022872 to
}lousing(114)and compress spring (72,73)
untilcylinder (71)contactswashers (81). In-

stallbushing (59)on cylinder('11);then secure
cyllndor (71)to cover (88)with bolts(57)and
washers (58). Torque boltsto 190-250 In-lb.

w, Bemovo springcompressor T-5022672
antlremove mmldrel from pistonrod,

13-10D. INSTAI,LING PISTON AND
INDICATOR.

a, Lubricate (Method L) packing (22); then
ins_.rt packing "rod retainers (23) in gronve of
piston (19).

b, Lubricate (Method L) packing (20); then
install packing and retainers (21) hi outer groove
of piston (19).

c, Slide piston (19) in cylinder (71) with
piston installation tool T-5037837, Secure piston
to piston rod (1O0); then re,nose piston hmialla-
tlon tool. Torque piston to 90-120 in-lb using
piston torque wrench T-5029251.

d. Install nut (18) on piston rod (10O) and
torque r, ", to 600-720 tn-lb using torque wrench
T-5029Z52.

e. Install shaft (46), with pin (45) installed.

f. Aline holes inclevis(16)with hole in

block (17);then insertround end ofpin (15)into
clevisand press pin through clevisand block.
Pin (15) is a press-fit pitt.

fA. (hi valve 409455-31p aline holes in
clevis (16A) with hole in block (17A); tben insert
pin (15C), Pin (15C) is a press-fit phi, and it
can be installed frcm ehher direction. Secure
pin (15C) wRh washer (15B) and pin (15A).

g. Aline clevis (i5) with slot in sha/t (46);

then slideblock (17)inpositionon pistonrod
(100). Secure block to pistonrod with a second
ring (14),

gA. On valves 409465-31, aline clevis (16A)
with slot in shaft (4g); then slide block (17A) in
position on piston rod (10O). Secure block to
piston rod with a second ring (14),

h. LubricatJ (Method J) packing (52) and tn-
stall ;t in groove of plug (51). In,_tall plug (51)
in cylinder (71) and secure with screw (49) and
washers (50). Torque screws to 20-25 In-lb,

i through k. (Deleted),

1. Lubricate (Method J) parking (29); then
Insert paelting Ln gronvc nf cover nf transduce/ 4
(28). Do not install cheer. I

NOTE

The transducer cover will be in-
stalled after leak-testing the wtriablc
resistor shaft O-ring and plug O-ring
as outlined in paragraph 13-23.

m. Attach resistor (37) to cylinder (71) by
engaging the slot In arm (35) with pin (45) on
shaft (4fl), lben secure resistor with clips (44),
screws (42), and washer;_ (43), Tighten screw,_
flngertight.
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n. Connect an ohmmeter between pins A and
B st connector and check resistance of resistor

(87), with the valve In tile closed position.
Slightly rotate resistor (37) as necessary to
obtain a resistance of 482 _25 ohms; then torque
screws (42) to 2,0-2.5 in-lb above torque of

locking feature. Do not exceed 9.0 in-lb torque.
Sa.fetywlre screws (42) on valves 409465-81,
-41, mid -51.

13-10E. INSTALLING CYLINDER HEAD,

SEQUENCE VALVE, AND pLrRGE CHECK
VALVE.

a. Lubricate (Method L) packing (12); then

insert packing and retainers (13) into groove
of cylinder head (9, 9A).

b. Lubricate (Method J) packing (10); then

install packing and retainer (tl) in large groove
of cylinder head (9, 9A).

c. Lubricate (Method J) packing (4); then

install packing ,'rod retainers (5) in small
groove of cylinder head (9, 9A),

cA. Oft valves 409465-31, perform the
following:

(I) Lubricate (Method L) packing (9D);
then install packing and retainer (�El in largo
inner groove of cylinder head (�A).

(2) Inst,'dlplate (gB) on cylinder head (9A)
and secure with screws (9C). Torque screws

to 20-30 in-lh.

€l, Install gate (8) and spring (7) on cylLncler
head (9, 9A) and secure with pin (8),

N(YrE

Spring (7) must be rotated 180
degrees in the direction of twist

during installation to hold the gate
in the closed position against the
cylinder hoacl,

e. Position cyllPder head (0, 9A) and cap (3)

on cylinder (71) and secure them with bolls (1)
and washers (2). Torque bolts to 175-271 In:-lb.

n cA. Inspect that pin securing gate in wdve(108) Is Installed _.od secure.

f. Install seal (109) on valve (108); then

install valve on housing (114) with bolts (100)
and washers (107). Torque bolts to 110-180
in-lb.

g. Install seal (112) on plug (111); then in-

stall plug in housing (114). Torque plug (111)
to 20-25 in-lb.

h. Installseals (87) on plugs (88);then

installpings in cover (98). Torque plugs to
40-65 in-lb.

t. Install seals (54) on plugs (53); then
install plugs in cylinder (71). Torque plugs
to 40-65 in-lb.

J. Torque screwa (95) to 25-35 in-lb.

k. Install pressure test fixture
T-5029302-119 on ACTUATOR CLOSE port (C);

then connect a source of gaseous nitrogen
(MIL-P-27401) to port (C). ACTUATOR OPEN
port (el) must be open.

I. SLowly apply 100 :_I0psig gaseous

nitrogen to ACTUATOR CLOSE port (C) to hold

poppet firmly against wdve seat.

m. Torque bolt (03) to 2,400 to 8,500 in-lb.

Make sure that poppet does not rotate while
torquing bolt.

CAUTION

Popp0t must not rotate while tor-

quing bolt or damage to the poppet
skirt seal and/or nose seal can
result.

n. Hedueo gaseous nitrognn pressure to
zero,

o, Remove source Of gaseous nitrogen, then
remove pressure test fbtture.

oA, Safetywire plugs, bolts_ alld screas
equipped with holes for satotywiring.

p. Installprotocllvo covers and closures.

Refer to paragraph 13-2.

q. Remove valve from ussembly stand
T-50293(}3.

I

)
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(

WARNING

The following procedure uses
cleaning compound which is volatile.
Use in a well-ventilated area since

the v,_tpors displace the oxygen in
the air, resulting in suflocation.

r. Remove bolts (110) and clean boltholes
with cleaning compound (MIL-C-81302). Install
bolts and torque to 80-100 In-lb.

ten, plates on oxld'zer valve as outlined in

figure 13-10. Index letters are assigned to the
valve ports for ease of identificatioa in illustra-

tions. Set up components test console electrical
patch-panels (hgure 13-11) and prepare console
for use (figure 13-12). See Iigure 13-13 for a
cutaway view of the oxidizer valve. Refer to
paragraphs 13-13 through 13-32 for oxidizer
valve test procedures and see figures 13-14
through 13-17 for test setups.

13-11. TESTING. CAUTION

13-12. This procedure outlines requirements

tot testing the oxidizer valve using Components
Test Console G3141, Components Adapter Set
G3143, and Cryogenic Supply Unit G3146, Tile
Pneumatic Flow Tester G3104 and leak-test

compound (MIL-L-25567) are used, as applica-
ble, for pneumatic leak-iesttng, Any deviation
including the use o1 other test equipment, must
be equivalent to the test requirements, sateiy

sta_(lards, and equipment spoellled tn this
procedure. Prior to starting the test, hmtall

Dtu'lng test procedures, the oxi-
dizer portion uf the valve and the
test equipment used at that part
o1 the valve must be maintained

in a liquid oxygen clean condition.

m i

Index Letter Valve Port Test Plate Port Connection
u, ,,

A Oxidizer INLET T_5029362.147(a) (b) ANB15_4c(b)

B Oxidizer OUTLET T-5029362-132 (b) AN815.16C (b)

C ACTUATOR CLO6E T-5029362-119 AN815-4C

D ACTUATOR OPEN T-5029362-I15 AN815-4C

E Sequence PRESS IN T-5029362-120 ANSlS-4C

F Sequehce PRESS OUT T-5029362-145 AN315-4C

G OXID DRAIN None AN815-4C (b)

L OXID VENT None AN815-,1C (b)

N FUE L DRAIN None AN815-5C

R FUEL DIIAIN None AN815-4C

S 81IA FT DRAIN None AN815 -4C

= (b)W OXID BLEED None AN81,)-4C

Y Purge clmck valve T-5031188-109 (b) AN815-4C (b)

,

(a) When performing cryogenic test, replace this test plate with plate 9026576 and kandle 9026579.
(b) Maintain Item h_ a liquid oxygen clean condition.

Figure 13-10. Preparing Oxidizer Valve for Testing
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" gD T£BT SELECT 5

l_,,_:2.a _t-a_<.,

_.c, - - •
lg-g0=1933-= MANIf'OLD VALVE PATCH_G

DI(]ITAI,

VOI,TMETEH

OROUND

r/7-

Figu_'e 13-11.

$II{I';LD GROUND nil@ ""_C'(""

" " "_--" " IV{

10 17p! I

-iV,
a..,_L,, h I ,..,.iAi

-- ,.....=>>_._.

J705 P'/05 PI Jl

) ^

_ I_P A

I_I,£NOID

VALVE

?

OUTPUT

HYDHAUIJC
FLOW

REI'URH

OUTPUT
PN_';UMAT{C
FLOW

RETU{t;q

FI.OWM_;_BR _RB(_UgNC¥ MON_TOI! PATCHING METF.R

Compollents Test Console l_atch-P;tn¢-{ Itequ|reme,_ts (Sheet l of 3)

C'W'
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DIGITAL

VOLTMETER

2L

I01

, JTOI PTOI _]p3 --

T_ST _,]D CI,OSE

8ELECT _

2 tK_

I

I

OPEN

3D

I
TEgT _ _ Pl C DD$_:

I_ ;3 I 31 r) t

,_o,,,:_ o_,,^,E 41 l-r1"*N r

-qP,n_.-_.C(--# IT' ,qt:LgCr I l I "_

_"I ,_,o II d III "

"=" _-_, I I I 'r_.s'r I 1 _-,= L --

-_'°'" ""°" II ,E,._c.,I----"_ F

V _M K t C 5J _ OPEN

• 5A " J2_- HII -mr.,= -

TE_T 8_l,gCT I,IOIiTS [] _[l_l, ANI) OXIDIZP3t VALVg_

%7 -.`<..---- [].._.oo,, _,_,,,:

Figure 13-li.

g02810_.-8-19
, ,=,,,,,

Components Test Cow,sole Patch-Panel Requirements (Sheet 2 of 3)
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Patch- From To patc~- From To
Cord (a) J6- J6- Cord a) J6- J6-

I K5.09 lA 3.1 K3. 51\1 16L
5J K3. 6E 121'
: ~lT 3088-17(b) 6F( .) lOr;

K5. O~ 1B 3H K4.00 6G 8N
6.1 If!D
16M K3. 6M 7B

K3. IC 12A K5.00 7A 7M
K3. IE liD 8A
K3. IF lOA 1m
3088-12 IL 12K K3. 7C 17N
K3. 2C 9B K3. 7E 81£
K5. 00 2D laD K3. H' 10L

12D K~. 7G 171'
16R K3. 'l.T ilJ

K~. 2E 3C K3. 7K 10K
3088-12 21-' 12J K3. SC 17K
K5.00 .L 81' K3. 8G 1'I L

lID K4.09 r,A ION
15[' HII'

K3. 21\1 6A K3. fiR 12U
K3. 311 7N K3. 10C 15A
K4.00 3ri 41-: K5.09 101' 12N

'IH 12H
K3. 30 rJc 1311
K3. 3L 10M K3. 10H 15E
K5.00 3M 5A 30BS-17(b) 16A( c) 101'

5B K4,00 Ion 171\1
613 I'IR

K3. 4D 'II'
K3. 4C 12C
K3, 41\1 lOH
K4.00 5e 6e

oJ)

~g88-17(h)
5r: 12M
5F( .) 101~

BH
K4.00 50 15H

(1I) lise allY cord length required Oil all palch-cords numbcred K3.
(h) /)jode patch-cord must be cOllllecled wlth rHd lead Oil same side as (.).

Fi~.ure 13-11. Cl)mrollcnts Test (;011111)10 Patch-Pallol Require'monts (Shed 3 of 3)
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PaneI Control Position Indieation/Reolarks

i NOTE

The press-to-operate switch,.lights located oil Components
Test Console G3141 openJte on and (,If by alternately pressing

the face of the switch. Make sure switch-tights arc pressed
only as necessary to obtaiJ} specified indication.

PRE-POWER TURN ON

POWER D]STRIBU'rION

PltE SS/Tk,'MI _ MONITOR

CB1 (30 AMP)

Ct_2 (10 AMP)

Pulled out

Pulled out

CYIANNF L SE LECJ[' OFF

Cen,,;olemain power off.

Electrical utility outlets
p_Jwer off.

DC POWEP. SUPPLY AC INPUT Down (_ If)

VOLTAGE VERNIER Midp_lsition

VOLTAGE ADJUST Fully counter-
clockwise

CURRENT LIMIT 0

AC [NPUT OFF
IhG)ICA'],)R

ELECTI{ICAL CON'n_OL MILLIAMPERES OFF
RANGE SELECT

VOLTS RANGE OFf'
SELEU%'

VOL'('AGE ADJUST Fqll DF, CREASE

OSCILLOSCOPE INTENSI'I*Y POWER OFF

I)IGITA L VOLTMETER 115 V/230 V llf,V At rear of nnit.

100 KC STD IN[t'

INT/EXT

At rear of unit,

POWER Down (off)

'PEST CELL ELECT,
OUTLETS

Connector J701 Cable 123]003 or Contlection to oxidizer
1231004 valve.

Comieetor J702 Capped

Connector J703 Resistor r)lug
3088-9

Temperature indicator
load.

U')nn_etor IT01 Capped

Flgurt> 13-12, Preparing Colnpr,nents Test Console lot Use (Sheet I of 5)

)

h

/
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Panel Control

Section XIII

Position Indication/Remarks

TEST CELL ELEC'I,

OUTLETS (Continued)

Cunneetur ,]705 Cable 1231012 or For valve manflold
1231009 control.

CAUTION

Check tiJat facility pneunmtic and hydraulic supplies to console are
off.

POWER TURN ON

POWER DISTRIBUTION CBI (30 AMP) Pushed in Console main power on.

CB2 (10 AMP) Paished in Electrical utility outlets

power on.

DC POWER SUPPLY AC INPUT lip NoI_e'.

CURRENT LIMIT 3

ELECTRICAL POWER
CONTROL

POWER ligllt ON., AC
INPUT light on./al II

VOLTS" RAN GE
SELECT

B (0-150) None.

MILLIAMPERES-
RANGE SELECT

A (0-,500) x 2 None.

TEST SELECT 1 Light 1 OFF. Test
puwer control.(a) I

TEST SELECT 2 Light 2 OFF. DVM
return contrnl.(a) m

TEST SEI,ECT 3 Light 3 OFF. Variable
resistor monitor control.(a)|

TEST SELECT 4 Light 4 OFF. Variable
resistor monitor control.(a)|

TEST SELECT 5 Light 5 OFF. Mani[old
valve solenoid control.(a) |

TEST SELECT 6 1,ight 6 OFF. Manifold
valve solenoid control.(a) |

"rEST SELECT 7 Light 7 OFF, }lydraqlig
flow monitor control.In) |

TEfiT SELECT 8 Light 8 OFF. Pneum_t)e
flow monitor control,ta/ |

VOLTAGE AD,tus'r INCREASE VOLTS meter indicates

....... 24 ÷0.4 volts.

(a) If indication is not as specified, press apl_ltcable switch-light, |

Figure 13-12. Prepa_'tng Components Test Console for Use (Sheet 2 of 5)
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Section XIII R-3896-3
Volume I[

Panel Control Pusttion Indication/Remarks

| _tYDRAUI,IC HYDRAULIC _:YSTEM OPEN. (a)
)

CONTROL BY PASS

| HYDRAULIC SYSTEM CLOSE. (a)

SUPPLY

TEST CELL SUPPLY VENT. (a)

! "PEST CE'LL SUPPLY VENT. (a)

l'l_ _

| FLOW MONITOR CI,OSE,(a)

SIIUTOFF

| LOW FLOW BYPASS CLOSE. (a)

SPRING CLOSING FORCE TEST

DIGITAL VOLTMETER 115 V/230 V II5V

190 KC STI) 1NT/EXT INT

STORE/DISPLAY STORE

DURING COUNT

RANGE 10V

FUNCTION VOI,T

ATTENIIATION Midposition

SAMPLE PERIOD 1 SEC 100 PER

SAMPLING RATE STOP

POWER ON

RESET Press

N .)T E

At rear of unit.

At rear of unit.

At rear of ul_tt.

If digital voltmeter

indicates OVERLOAD,
waif at least one minute

before resetting.

Digital voltmeter indicates
00.0O00 to 00. 0001 volt.

Allow digital voltmeter to warm up for at least 30 minutes prior
to use.

| (a) If indication is not as specl|ied, press applicable switch-light.

.

13-26

Figure 13-12. Preparing Componenfs Test Console for Use (Sheet 3 of 5)

Chm}ge No. 20 - 19 May 1971
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lt-3896-3 Section XIII
Volume II

( Panel Control Position Indication/Remarks

(

€,

.F..LO.W O_ JT9_ W..E_s_'r

DIGITAL VOI,TMETER 115 V/230 V ]15V

100 KC STD INT
IN'F/EXT

STOI_ F/DIS I)LAY STORE
DURING COUNT

RANGE IOOV

FUNCTION FREQ

ATTENTUATION Midposition

SAMPt,E PERIOD 1 SEC

100 PER

At rear of unit.

At rear of unit.

At v(,ar o_ unit.

SAMPLING RATE STOP

POWER ON

NOTE

Readjustment may be nec-
essary during test to ob-

t_,m em_sistent readings.
Refer to digital voltmeter
manual.

On ELECTRICAL CONTROL panel, TEST SELECT 7 'Jwitvh-light
is for hydraulic flow and TEST SELECT g switch-lighl is for p|:eu-
matic flow. Both switch-hghts must not be (m at the same time.

P N_EU M__=__A'_FI_C_P_R_t_P_ARATIO N

a. Ensui. ,h,t co))sole is in the f_)llowing con)dillon:

(l) Vent valves clost.d.

(2) Shutoff valves closed.

(3) Utility valves closed.

(4) Regulators closed.

(5) Utility and te_,:t cell outlets capped.

b. Supply facility gaseous nitrogen and helium to consol(,.

NOTE

Helium supply is required only for cryogenic lest_.

c. On SYSTEM SUPPLY panel open TO FUEL COMPATIBLE SYS shutoff valw; and TO LN 2PRESS PANEL shutoff valve.

Figure 13-12. f¢,Preparing Components Test Console for L..e (_teet 4 of 5)

Change No. 4 - 6 December 1966 13-27



SecUIJn XIIl
Paragraph~ 13-13 to 13-14

R-3896-3
Volume lJ

Panel Control,------------

------_.-
I

n. On PNEU SOURCE CONTROL pano!. open NITROGEN SOURCg SHUTOFl' valvl'.

WARNING

SYSTEM PRESSUlUZED lights (located on consolo atld in t"st cell)
COll1(' on to indicate llressure downstream of console regulators
and into tesl coil. Safely precaullollfi specified in R-3896-3,
Volume I, must be followod 10 enSure safely of personnel working
with pressuriz{ld systcm{~.

Figm'e 13-12. Preparing Cuml'0nenls Tesl Consol" for Use (Shee[ ;, of 5)

Procedure Result

13-13. l'OSl1'lON TRANSDUCER RESISTANCE AND SPRING CLOSING FORCE TEST.

WARNING

All hydraulJc presllure musl be (JU and while rOOln clear of fuel
J"Hpors before eleetrical teRh.; at'f) pcr"CoJ'Il1NI, to pr<.'vent injury
to personnel and damage to equipment.

a. Prepare Components Tent Console G3141
and oxidizer valve for use as outlined in pal'a
graph 13-12; lhen cunnect oxidIzer valve to
console (figure 13-14). Do not connecl cable
BB52745··2 to oxidizer valve.

b. Using MED PRESS l"UEL COMPATIBLE
panel, apply pressure 10 manifold valve as
follows:

(1) Adju5t PRESSUHE HEGULATOR until
REG SUPPLY :i'HESS gage indicales 200 .20 psi.

(2) Open SHUTOFF valve. PRl';SSUm;
Hl£UULATOR may l'equil'c adJuslmenllo
oblain result.

13-14. !:teslslanc" Test.

NOTE

None.

Ml';n PRESS FUEL COMPATIBLE panel
pl'cssurb'.cu.

PHESSl.nu; MONITOR "13" gage mllst indicate
200 j 20 psi.

All switches nSI'd during Ihis lesl arc located on the ELECTRICAL
CONTROlj panel unless otherwise specified.

a. Perform the follOWing:

(l) Tnrn VOLTS ,neler RANGE SEU;CT
switch to D (0- 30).

VOLTS meter must indicate 24 j 0.1 volts,

13-28 Change No. 14 - 8 Ja"'lary 1969
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q_UENCE PR_ IN---_

(E)

B

Acr/_'A'_tR CLOOE

(c)

OXlD

lallA_ .l_J )

_EC_O_A-A

GATE

C¥_DER HF_

OUTLET (E)

GATE

PL%TE

UENCE PRE_ OUT (F)

(SE_UE_CE VALVE END)

B
._--- 8_APP_NG

A

.... DE_'N PORT

SEAL

T,!NER

SLEEyE

SEAL

RU, iO

LIP _EA b

DO_I_3ROE

CHECK VALVE

_O_ VALVFAI 40_4(_5-31 SEAL

RETAI_ER,

[l[l_
P_JRGE

VI-S-2-_9

Figure 13-13. Oxidizer Valve--Cutaway View

CImnge No. 13 - 16 July ]968 13-29



Section XIII R-389@.3
Volume II

Procedure ResuR

(2) Press TEST SELECT I and 6 swRch-

lights.

MILLIAMPERES meter must not exceed 50

milliamperes.

Lights 1, 6, and 1A on. Valve fully closes.

(3) Turn MILIJAMPEt_ES meter I_NGE
SELECT switch to C (0-250).

Nest}.

CAUTION

Exceeding 28 volts when turning VOLTAGE ADJUST to INCREASE

can damage manifold valve solenoids.

b. Using megohmmeter, apply 500 _50 vdc
between pins E and F of valve _,lcctrtcat con-
nector and measure insulation resistance.

Resistance must be 100 megohms minimum.

c. Uslng :nultimetcr, measure resistance
at valve electrical connector as follows:

(1) Between pills A and B. I_sistance must be 482 ±75 ohms.

(2) Between pins A _md C. I_sistance must be 2,000 _100 ohms.

(3) Between pins B and C. Resistance must be 2, i20 4130 ohms.

d, Using multhnoter and decRde reslstanee

box, me_sure reslst,_nce between pins D and E
as follows:

(1) A_ust decade resistance box for 0.5
ohm and zero muldmeter.

Nolle.

(2) Connect multimeter leads to decade
resistance box terminals,

None.

(3) Measure decade box resistance and
note the exact multimeter !ndlcatlon for
0, 5 ohm,

None.

(4) Measure resistance between pins D
and E.

l_esistance must not exceed 0.5 ohm.

e. Press TEST SELECT 5 and 6 switch_

lights.

Lights 5 and IB on _nd lights 6 and IA off.
Valve opens.

f. Using megob_meter, auply 500 _50 vdc
between pins D and E of valve elec[rical con-
sector and measure insulation resistance.

g, Using multlmeter, measure resistance
at valve electrical com_sctor as follows:

(1) Between ptns A and B.

(2) Between pins B and C.

P_sistauce must be 100 me_olnne mlntmum,

Resistance must be 2,135 ±265 ohms.

Resistance must be 465 _180 ohms.

)

)

13-30 Cha_ge No. 21 - 12 November 1971



R-3896-3 Seetton XIII
Volume If Paragraph 13-15

(
\

Procedure Result

h. Using mtfittmeter and decade reetsb'mee
box, measure resistance between pins E and F
as follows:

(1) Adjust decade resistance box for O.5
ohm and zero muJtlmeter.

None.

(2) Connect multtmeter leads to decade
resistance box terminals°

None.

(3) Measure decade box resistance and
note the exact multimeter indication for 0, 5 ohm.

None.

(4) Measure resistancebetween pins E
and F.

Resistance must not exceed 0.5 ohm.

i. Press TEST SELECT 5 and 6 switch-

lights.
Lights 5 and 1B off and lights 6 and 1A on.
Valve closes,

J, Press TEST SELECT 1 and 6 switch-

lights.

Lights 1, 6, and 1A off.

k. Using MED PRESS FUEL COMPATIBLE

panel, reduce pressure to manifold valve as
follows:

(I) Close SHUTOFF valve and open VENT
valve untilPRESSURE MONITOR "B" gage indi-
cates zero;then close VENT valve.

(2) Adjust PRESSUR,_ REGULATOR until
REG SUPPLY PRESS gage indicates zero.

Manifold valve dopressurlzed.

MED PRESS FUEL COMPATIBLE panel

depressurized.

13-15. _S_lu__ Closing Force Test.

NOTE

All switches used during this test are located on the ELECTB.ICAL
CONTROL panel unless otherwise specified.

a. Connect cable BB52745-2 to oxidizer
valve; then perform the following:

(I) Turn VOLTS meter RANGE SELECT
switchto D (0-30)and turn VOLTAGE ADJUST
knob untilVOLTS met'orindicates24-25 volts.

VOLTS meter indicates 24-25 volts.

(2) Press TEST SELECT 1 and 6 switch-

lights.

MILLIAMPERES meter must not exceed 50

milliamperes. Lights I, 6, and IA on.

Change No, 21 - 12 November 1971 13-31



Section XIII R-3896-3

Volume II

Procedure Result

(3) Turn MILLIAMPERES rector RANGE None.
SELECT switch to C (0-250).

CAUTION

Exceeding 28 volts when turning VOLTAGE ADJUST to INCREASE

can damage manifold valve solenoids.

h. On DVM panel, verify that switches are
ill the following positions:

(1) STORE/DI3PLAY DURING COUNT
switch to STORE.

(2) RANGE switch to 10V,

(3) FUNCTION switch to VOLT.

(4) ATTENUATION switch to nlldposition.

(,_) SAMPLE PERIOD swllcil to . 1 SEC
10 PER.

(6) SAMPLING RATE switch to STOP.

e. On DVM panel, press RESET switch.

d. Press TEST SELECT 6, 2, aud 5
switch-lights, in order given.

Noee.

NOlle,

None,

None.

N(mc.

Nnne,

DVM must indicate 24. 0000 to 25. 0000 volts.

Lights 6 and 1A off and lights 2 a_id 5 on.
DVM must indicate !9. 128 to 21,200 volts.
Valve remains closed.

)

e. Using MED PRESS FUEL COMPATIBLE
panel, apply pressure to ACTUATOR OPEN
port (D) as follows:

(]) Adjust PRESSURE REGULATOR until

REG SUPPLY PRESS. gage in(lieateo 220 ,20
psi.

(2) Slowly open SHUTOFF valve until

oxidizer valve is fully opened. Record
pressure required to open valve.

f. On MED PRESS FUEl, COMPATIBLE

panel, close SHUTOFF valve and open VENT
valve.

g. Press TEST SELECT 2, 5, ann 6
switch-lights.

MED PRESS FUEL COMPATIBLE panel
pressurized.

Valve opens and light IB on. DVM indicates
008. 040 to011.350 volts. Pressure to open
valve must be less than 200 psi, as indicated
on PRESSURE MONITOR "B" gage.

ACTUATOR OPEN port (D) depressur]zed

and light 1B off. Valve may not close fully.

Lights 2 and 5 off ;]nd light 6 on.

")

13-32 Change No. 10 - 7 November 1967



R-3896-3 Section XIII
Volume lI Paragraphs 13-16 to 13-17

Procedure Result

h. Using MED PRESS FUEL COMPATIBLE
panel, apply pressure to ACTUATOR CLOSE
port (C) as follows:

{I) Close VEl'_rvatve. None.

(2) Adjust PRESSUP_E REGULATOR until
KEG SUPPLY PRESS gage indicates I00 ,i0
psi.

MED PRESS FUEL COMPATIBLE panel
pressurized.

(3) Slowly open SHUTOFF valve until
oxidizer valve is h,,lly closed. RecGrd pres-
sure required to close valve.

Valve closes and light 1A on. D_TIindlcates
019.128 to 021.200 volts. Pressure to close
valve must be less than 75 psi as indicated on
PRESSURE MONITOR "B" gage.

NOTE

Pressure required to open valve (step e) must be greater than
pressure required to close valve (step h) by 37 psig minimum.

t. Press TEST SELECT 1 and 6 switch-
lights.

ACTUATOR CLOSE port (C) depressurlzed.
LlgJ,ts 1, 1A, and 6 off.

j, Using MED PRESS FUEL COMPATIBLE
panel,reduce pressure valve as follows:

(1) Adjust PRESSURE REGULATOR until

REG SUPPLY PRESS gage indicateszero.
MED PRESS FUEL COMPATIBLE panel
depressurtzed.

(2) Close VENT valve. None.

k. Remove valve from testsetup.

L If oxidizer valve testing is terminated,
install protective closures as outlined tn pars*
graph ] 3-2, and secure equipment as outlined
in paragraph 13-33.

13-16. AMBIENT PNEUMATIC, LEAK-TEST.

None.

None.

n, MeRe sure that Components Test Console None.
G31f'J and oxidizer valve are prepared for use
as outlined in paragraph 13-12.

b. See figure 13-15 for partial test setup, None.
and connect lines to oxidizer valve as specified
in test procedures.

13-17. Rod Bottom Li._Scal. avd Bottom O-Rln_ Leak-Test.

a, Con.nec_ oxidizer valve to console as
follows:

(1) Connect line from PNEU HIGH PRESS None.
OUTLET to INLET port (A),

Change No. 20 - 19May 1971 13-33
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LEGEND

V.J,LV E POST8
A INLET
B OUTLET
C ACTUATOR CLORE
D ACTUATOR OPEN
E _EEE I_
F PP.E_ OUT
O OX1D DitA_
L OXID VENT
N FUEL DRAIN
R FUEL DRALN
8 SHA _T D_Ut_
W OX_O BLEED
Y I_JROE CHECK VALVE

Rq PLUGGED

FUEL COMPATIBLE SYSTEM

]MANIFOLD VALVE 19-9051_33

TEST CELL
J

TE_ CELL VEl'rr
! (FIJEL

I COMPATIBLE )

F E

[]
G

CASLE

DB52745-2_

PNEUMATIC I_EIJEF VALVE
[]19-gO2|g37-20

j G_41
|
|
i
i
!
i
I
i

{FUEL COMPATIBr_ )

PNEU _pRE_:_

MeN "S" |

fi_LLT

IIq_HI/Y,IENT

.J
|
1

4094_5-$-IA

Figure 13-14. Oxidizer Valve Position Indicator P_slstance and Spring
Closing Force Test Setup

Proced-re Result

(2) Plug FUEL DRAIN port (N) and OAUD

BLEED port (%'/).

None.

(3) Open FUEL DRAIN port (R) and OXID
VENT port (L).

Nolle.

b. On FLOW/A P MONITOR panel, open
TEST CELL MONITOR PRESSURE gage
SHUTOFF valve.

l%[one.

c. Using HIGH PRESSURE panel, apply
pressure in INLET port (A) as follows:

d) Adjust PRESSURE REGULATOR until

F,EG SUPPLY PRE,_S gage Indicates50 -_10 psi.
HIGH PRESSURE panel pressurized.

(2) Slowly open SHUTOFF valve until
TEST CELL MONITOR PRESSURE gage ipdi-
cares 30 _2 p_i.

TEST CELL MONITOR PRESSURE gage must
indicate30 _2 psi. INLET port (A) pressur-
lzed.

d. Measure leakage from OXID VENTport (L).
Maximum allowable leukage past bottom lip
seal is 30 scim.

)

)

13-34 Change No. 10 - ? November 1967



Procedure---_.__.

e. Using HIGH PRESSURE panel, Increase.
pressure to INLET port (A) as tollows:

(1) Close SHUTOFF valve..

rt-3896-3
Volume II

None.

Result

Secll On XlII

(2) Adjust PRESSURE RJ,lGULATOR until
HEG SUPPLY PRESS g3gc indicates 550 ±10
psi.

(3) Slowly open SHUTOFF valve until
n:ST CELL MONITOR PRESSUIm !lage Indl
catp& 500 :J-10 psi.

f. RC!peat step d.

g. Using HIGH PRESSURE panel, reducp
pressure to INLET port (A) as follows:

(1) Close SHUTOFF valve; then open VENT
valve.

(2) Adjust PRESSURE m~GULATOH until
REG SUPPLY PRESS gage indicates zero_

(3) Close VENT valve.

h. Connect lines from PNEU HIGH PRESS
OUTLET to INLET port (A) and OXlO DRAIN
port (G).

I. Using H1C,'{ PRESSURE panel, apply pres
sure to INLET port (A) and OXlO DRAIN pod
(G) as follows:

JIlOll PltESSUrm panel presb\lrlzed.

TEST CELL MONITOR PHESSUIm gage m\l"!
indicate 500 ,10 psI. INLET port (A) prfJS
su rlzed.

Same result as step d.

INLgT port (A) depressurized.

mnll °HESSUHE panel deprpssurized.

None.

None.

I

I

(1) Adjust PHESSURE REGULATOR until
REG SUPPLY PHF;SS gage indicates 50 ±10 psi.

(2) Slowly open SHUTOFF valve until
TEST CELL MONITOR PlillSSUIU'; gage indi
cates 30 ±2 psI.

J- Measure leakage from FUEL DRAIN
port (R).

k. Using HIGH PRESSUHE panel, inrreasl'
pressure to INLET pod (A) and OXfD DRAIN
port (G) as follows:

(1) Close SHUTOFF val ve.

(2) Adj~st PRESSURE ro;GULATOR until
REG SUPPLY PRESS gage indicates 550 t 10 psI.

(3) Slowly ll!>ClL SHUTOFF valve untIl
TEST CELL MONITOR PRESSUHE gage Indi
cates 500 ±10 psi.

HIGH PRESSUHE panel [lressu"lzed.

TEST CELL MONITOn PfmSSURE gage must
Indicate 30 t2 psi. INLl>:'1 port (A) and OXlIJ
DlMIN port (0) p,·essurlzed.

Maximum allowable h!akage past bottom O-ring I
Is 1 sclm.

Nllne.

HIGH l'llliSSUHE panel pressurlze'd.

TEST CELL MONITOR PHESSURE gage must
Indicate 500 t10 psI. INLET port (Al and OXlJ)
DRAIN port (0) pressurized.

Change No_ 10 • 7 November 1967 13-35



Section XlII
Paragraph 13·-18

Procedure-----
I 1. Repeat step j.

m. U~lng HIGH PRESSURE panel, reduce
preAsure 10 INLET port (A.) and OXIJ> DRAIN
port (0) as fl'llows:

(1) ('10se SHUTOFF valve; then open
VENT valve.

H··3896-·3
Volunlelf

ReRult---
Same result as step j.

INLET port (A) and OXlD DRAIN port (0)
depressurized.

(2) Adjust PRESSURE REGULATOR unlil
IlliG ~Ul'l'j,Y PllliSS gage Indicates zero.

(3) Close VENT valve.

HIGH PHESSURE panel depressurIzed.

Nonf.'.

13-18. _Rod MlddJe_LIP.J?~.!!1.S..1_Undel· to Cover and Cover to ~1.~\slnJL1:£~~Test.

I a. Disconnect line from OXlD DRAIN port None.
(G) and connect it to OXlD VENT port (L).
Open ACTUATOR CLOSE port (C).

b. UsIng HIGH PHESSURE pan"l, apply pres
sure to INLET port (A) and OXlD VENT port (1,)
as follows:

(1) Adjust PRESSURE REGULATOR until
REG SUPPLY PRESS gage Indlcatl'S 120 '110 psI.

(2) Slowly OlJC'l SIIUTOFl<' valve until
TEST CELL MONITOR PRESSURE gage Indi
cates 30 ±2 psi.

I c. Measure leakage from OXlD DRAIN
port (G).

d. Check for leakagf.' at the following joints;

(1) Betw",)O cjlinder and covel'.

(2) Betwecn cover and housing.

e. On 111011 PRESSURE panel, slowly open
SHUTOFF vnlve until TEST CELl. MONITOR
PRESSURE gage indicates 100,2 psi.

I f. Repeat step c.

g. Using HIGH PRESSURE panel, Increase
pl'estlure to INLET port (A) and OJaD VENT
port (I,) as follows:

(1) Adjust PRESSURE HEGULATOn until
HIm SUPPLY PRESS gage indicates 500 '110 psi.

HIGH PRESSURE panel pressurized.

TEST CELL MON1TOR PRESSURE gage must
Indicate 30 ±2 pst. INLE T port (A) and OXlD
VENT port (L) presslIrized.

Maximum allowable leakage pant middle Jip
seal Is 30 sclm.

Maximum allowable IN,ka.gc is 10 selin 01' fuzz
I~akage.

Maximum allowabl" leaKage is 1 selm or fu7.z
leakage.

TEST CELL MONITOR PHESSUHE gage must
Indicate 100 ,2 pst. INLET port (A) and 0)(10
VENT port (I,) pressure Is Increased.

Same result as stcp c.

HWH PRESSURE panel pressurized.
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Procedure

R·3896·3
Volume II

Hcsult

Section XIIl
PaI'agraph 13-19

(2) Slowly open SHUTOFF valve until
TEST CELL MONITOR PIlESSURg gage indi
cates 500 .>10 psI.

II. rWiJeat step d.

I. Using HIGH PHESSUHE panel, r~duce

pressure to INLET port (A) and ())aD VENT
port (1.) as follows:

(1) Close SHUTOFF valve; tiwn open
VENT valve.

(2) Adjust PRESSUIlE IlEGULATOH until
REG SUPPLY PRESS gage Indicates zero.

(3) Close VENT valve.

TEST CELL MONITOR PHESSUHE gage must
Indicate 500 -j 10 psI. INLET port (A) and OXlD
VENT port (1.) prcssul"ized.

Same result as ster, d.

INLET port (A) and axm VENT port (L) de
pressurized.

HIGH PHESSUHE panel depresiJurized.

None.

I

a. COllneclllnc from PNEU MED PRESS
(FUEL COMPATlBLg) outlet to ACTUATOH
OPEN port (D).

b. Make sure that ACTUATOH CLOSE
port (C,lls open, Plug OUTLET port (13).

c. Using MED PRESS FUEL COMPATIBLE
panel, apply pressure to AC1'UATOH OPEN
port (D) as f.ollows:

(1) Adjust PRESSURE REGULATOR until
REG SUPPLY PHEBS gage Indicates 200 ±20psl.

(2) Slowiy open SHUTOFF valve until
TEST CI~LL MONlTOR PRESSURE gage indl
catlJs 200 ±20 psI.

d, Uslog HIGH PHESSUHE panel, apply
pl'e.QSllre to INLP.T POlt (Ai and OlaD VgNT
port (1,) as follows:

(1) Adjust PHESSUHE REGULATOH until
rtEG SUPPLY PRESS gage indicate.. 550 ±10ps\.

(2) Slowly open SHUTOFF valve until
TEST CELL MONlTOH PRESSURE gage Indi
cates 500 ±10 psI.

e. Check for leakage at the following joints:

(1) Between oxldl~eI' lJ)(~ET flange and
tE'st fixture.

(2) Between oxidizer OUTLET flany,e and
test fixture,

None.

None.

MED PHESS FUEL COMPATIBLE panel
pressurized.

ACTUATOR OPEN port (D) pressurized and
valve poppet opens.

HIGH PHESSUHE panel pressurized.

TEST CELL MONlTOH PRESSUHE gage must
Indicate 500 -j 10 psI. INLET port (A) and OXID
VENT port (I,) pressurized,

Maximum allowahle leakage Is 25 ,cim or fuzz
leakage.

Mv.imulll allowable leakage Is 25 8clm or fuzz
le9.kage.
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S(clion XIII
Paragraph 13-20

Procedure

R··3896-3
Volume II

(:0 H~tween hquslng and purge rllPrk
valVt~ .

f. Using HIGH PRgSSUItE panel, re,htce
press""e to INLET port (A) and OXIU VENT
port (L) as follows:

(1) Cl,)se SHUTOFF valve; Ihen open
~Eln valve.

(~) Adjllst !'IlBSSIJHE IUmULAT~1\ JntJI
HEU SUi'PLY PHEf,S llag~ In(llcatrs zero.

(3) Clo~" VENT val"".

g. UHinV. l\llm PllESS FUEL COMPATIBLE
pand, ,.e<lll('e 1,,'csMu'e to ACTUATOn Ol'gN
pori (1)1 aR jnJlo\\'R:

(I) Clos,' SHlJTorl' valv,'; then open VEN'T'
valvp.

(2) A<IjllHt PHJ~SSUHi~ liliGlJLATOH IIntll
mw SUPPLY PHESS h"llc jmllcatcs ..101'0.

(3) Close VENT valve,

h. Dls('unnect line from P1IEU Mr.D PllliSS
(F'UEL COMl'ATlllf,E) lJnlld ,1I~d AC rUAT'JH
OPt:N pOl'( (lJ),

I. Dis, onllecl lines from PNIW II/GII PlU,SS
OUTI.";T, INLET pOI·t (AI, ami OXID VENT
~l(jl t (I,).

13 - 20. .1.0,!..T"r.!:~).Ery"!..I...e!l.!t-1:.£~t~

I a. C,Jnnect line from PNElJ 1ll0H PliliSS
OU1'LWr to ()XYD DHAIN port (G). Open OXID
VENT port 11.\.

b. Usln(( HIGH PHl,SBlJlU~ panel, apply prcs
Sll!'e to OXUl DRAIN pu.e (0) as lollows:

(1) Ac.ljust PRESSlJHE m;aULAl'OH ulltil
lUo:G SUH"LY PI'.ESS rage indicates 50 i10 psi.

(2) Slowly opell ShUTOFF v~l.ve until
TE:ST CEI.:' MONITOR PRESSURE gage Indi
cates 30 <2 psi.

I r. M('asurfJ leakage from OXID VENT port
(L) .

MaXUllUJl1 allcwable leakage Is 10 sclm O!' fuzz
leakage.

INLET port (A) and OXID VENT pori (L) de
prebsurlzed.

1lI01l 1'IiliSSURE panel depreBsllrlzl"1.

None.

ACTUATOR OPEN port (D) depressurized and
val ve poppet doses.

MEIl PRr~SS I'm,\. COMPATlilLE pa,wl de
pross" ,'1 ?fod.

None,

None.

NOllo,

None.

HIGl1 1'IIESSURE pallel jlressurlze'd.

TEST CELl, MONITOU PHESSURE Gage must
Indlcl>te 30 12 psi. OXID DRAIN port (0)
pressurized.

Maxlmllm allowable leakage past top lip seal Is
30 scim.
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Pl'ocedul'(!----
rio Uulllil HIGII PHESSUHE panel. Incr(·ase

pressu"e to OXJD DUAIN port (G) as follows:

R-3896-3
Volume II

Result

Section XllI
Paragraph 13-21

(1) Close SIIUTOFF valve.

(2) Adjnst PlmSSUIU: HEGULA'l'On until
IlEG SUPPLY PflESS Ila!(e Indleates 550 ,lOps!.

(3) Slowly open SHUTOFF valve until
TgST CELL MONITOR PllESSUnE gage in{U
eates 500 ,10 psL

e. Hepeat step".

l. Using HIGH PIlESSURE pand, reduce
pressure to OXlD DnAIN port (G) as fellows:

(1) Close SHUTOFF valve; then open
VENT valve.

(2) Adjust PRESSUI1E IlEGULATOH unUl
IlEG SUPPLY pnESS galle indlclo:~s zero.

(3) Close VENT wive.

[(. DlscOIUll'et llne fro111 PNEU IIIGII PIt£SS
OUTLET and OXID DRAIN pod (0). Plug open
ports.

\3-21. ~l'~i~~~s~£J·'lolI'.:1'e~

a. Conned llne from lINEU MED PllESoS
(I'm:L COMPATIBLE) oullct to FUEL DItAIN
port I .• ). Op"n FUEL DHAIN port (N).

b. Using MI>O PRESS FUEL COMPA1'IDLE
pal101, apply pressure to FUEl" DHAIN port (R)
as folloll's:

(1) Arijust PRESSUllE HEGULA'l'OR until
HI>G SUPPl,Y PRESS gage indicates 50 ,2 psI.

(2) Slowly open SIIUTOFF vl,lve until
TEST C~~LL MONITOR PRESSURE ((al(e indl
(:ates 30 12 pal.

c. Measure !low from FUEL DRAIN port (N).

d, Using MED PRESS FUEL COMPATIBT,E
panel, ,'educe pressure to FUEL DRAIN port
(H) as 1011011'8:

(1) Close SHUTOFF valve; then 0ilen VENT
valvc.

NOlie.

IIIGII PRESSUllE panel Pl"l)8sl'r1zed.

TEST Cb;LL MONITOR PID;SSURE gage must
Indicate 500 dO psi. OXlD DRAIN port (G)
prcssullzed.

Same result as ;,tep c.

OXlD IlHAIN port (G) deprpssul'!zed.

I:lGH l'IlESSlillE panel depressu"1 zed.

None.

None.

None.

MED PRESS lo'UEL COMPATIIlLI!: panel pr(!s
sllrlzed.

TEST CELL MONITOR PRESSUHE gage must
Indicate 30 ,2 psI. FUEL DRAIN port (H) pres
sllrlz,etl.

Minimum allowable flow Is 500 selJn.

~'UEL DRAIN port (R) depressurized.

I

I
I
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Section XIII
Paragraph 13-22

Procedure

(2) Adjust PRESSURE HEGULATOH until
IlliG SUPPLY PHESS gage inolcates Zero.

(3) Close VENT valve.

H-3H96-3
Volume II

Result

MED PRESS FUEl, COMPATIBLE panel dl'
pressurized.

NOll(' .

13 -22. Rod'~O-lUnf\ ,_Variable_Resjstor~laf~9-1t.~~e_que.!!.,::~.f!.~_0.:.!~.!!.~, an~yllnd.£:

Head _t~_Cylinder~eak~~

a, Diseonnecl line from FUEL DRAIN pOl·t None.
(R) and connect It to ACTUATOR CLOSE port (Cl.

b. Plu~ ACTUATOR OPEN port (u) and None.
PHRSS IN poti (El.

c, Open FUEL DRAIN pod (11) and SHAFT None.
DRAIN port (S).

d. Using MED Pf<ESS FUEL COMPATIBl.E
panel, ,Ipply pressure to ACTUATOR CLOSE
port (C) liS I oHows:

(1) Adjust PRESSURE REGULATOR un III
REG SUPPLY PRESS l~agc Inc\leales 50 ,,2 (lsi.

(2) Slowly ope'll SHUTOFF valv£> unlll
'n;ST CELL MONITOH PIUo:SSL.UE ~~al':c 111<11
cates 30 ,,2 psi.

c. M£>asu\'e leaka!,:c frOl11 FIIEL DRAIN
po,·t (RI.

f. ~lca(lurc leakaAe !1'O1ll SHAFT D1lAIN
port (8).

1(. Measl\\'p leaka,\!' [rom PHESS OUT
port (F)

It, Check for leakage between cyHndcr heao
and cylinder,

i. Using M~:D PRESS FUEl. COMPATIIJLE
panel, Increase pressure to ACTUATOR CLOSE
port (C) as follows:

(1) Adjust PRESSURE rn;GULATOR until
HEG SUPPLY PllliSS gage Indicates 550 ,10 psi.

(2) Slowly open SHUTOFF valve until TEST
CEl,!" MONITOR PRESSURE: gage Indicates
500 sID pst.

J. Bepent steps e through h,

MEl) PllESS FUEL COMPATInLF. pant'llll'es
bUl'lzed,

TEST CELL MONITOU I'IU~Ssum: gagl' must
1I1dlc:atp 30 ,2 psI. ACTUATOR CLOSE I}".·t
(C) Ill'e~surlzed,

Maxill\lllll allowable leaka~ll past rod lop O-ring
Is 1 Helm,

M::LXiIlHlnl allowablp ll'akal~C pa~:t v~u'iahh' rc ..
sislor shalt O-ring is 1 8('1111.

M:L\:imuln allowabli~ l(.\a}ull~c past HcqueIlC(' rod
O-rIng Is 1 Yclm.

Maxtmum allowable leakage is 1 sl:lm 01" fu~z

lcakH!':('.

MED PnESS FUEL COMPATIBLE panp! (lrp8
surlzcd.

TEST CELL MONITOR PHESSURE gage: Illllsi
Indicate 500 dO pst. ACTUATOR CLOSE (lort
(C) p,.essurlzed.

Same rl',~ults as steps c through h.
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Procedure

k. Ualng MED PRESS FUEL COMPATIBLE
panel, reduce pressure to AC'fUATOH CLOSE
port (el as follows:

Result----.

Section XIII
Paragraph 13-23

(1) Close SHUTOFF va!vl'; then open VENT
v9.1ve.

(2) Adjust PRESSURE HEGULATOR until
REG SUPPLY PRES;] gage Indicates zero.

(3) Clone VEN'!' valve.

I. Disconnect line from PNEU MED PHESS
(FUEL COMPATIBLE) oulletand ACTUATOR
CLOSE port (C).

ACTUATOR CLOSE port (e) depressurl?etl.

MED PRESS ;'-UEL COMPATIBLE panel de
pressurized.

None.

None.

MED PHE~ ["UEL COMl'ATHlLE p,mel pres
surized.

13-23. Varlabl(' RP-slst~t.:..Shaft O-It!!!lLand Plug O-~Leak-Test.

a. Connect lines from PNEU Mli:D PHI>SS None.
(FUEL COMPATIDLE) outlet to ACTUATOH
CLOSE port (C) and SHAFT DHAIN port (S).
Plug ACTUATOH OPEN pori (D). Make sure

I CoVer (41) Is rellloved from cylinder.

b. Using MED PRESS FUEL COMPATIDLE
panel, apply pressure to ACTUATOR CLOSE
port (Cl and SHAFT DRAIN port (8) liS follows:

(1) Adjust P\u;SSUHE REGULA TOR untU
nEG SUPPI.Y PRESS gage Indicates 120.10 psI.

(2) Slowly open SHUTOFF valve ulltU
TE~ST CELL MONITOR PRESSUnE gage Indi
cates 30 ,2 psI.

c. Check for leakage between variable
resistor shall and cylinder.

d. Check lor leakage between variable
reslsl\)I' shaft plup; and cylinder.

e. On MED PRESS FU~:L COMPATIBLE
panel, slowly open SHUTOFf' valve until TEST
CJJ:LL MONITOR PRESSURE gage Indicates
100 ±10 psI.

f. Repeat steps c and d.

g. Using MED PRESS FUEl. COMPATIBLE
pallel, reduce pressure to ACTUA'l'OR CLOSE
port (C) and SHAFT DRAlN port (S) as follow~;

(1) Close SHUTOFF valve; then open
VENT valve.

TEST CELL MONlTO\( PHESSUHE ga~e must
Indl cate 30 .2 p~l. ACTUATOn CLOSE port
(C) and SHAFT DRAIN port (S) pressurized.

Maximum ~.lI()wabl" leakalle past shaft O-ring
Is I sclm or fuzz lm,kage.

Maximum allowable leakuge past plug O-rlrp;
Is 1 sclm or f\lZZ lealtage.

TE:8T CELL MONITOH PRESSURE gage must
Indicate 100 -,10 psI. ACTUATOR CLOSE port
(C) and SHAFT DHAIN port (8) pressurized.

Same results as stE'PS c and d.

ACTUATOR CLOSE port (C) and SHAFT DRAIN
port (S) depressurized.
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Paragraph 13-24
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Procedure

(2) Adjust PRESSUHE HEGULATOR until
REG SUPPLY PRESS gage indicates zero.

(3) Close VENT vatve.

h. Dlsllonnect lInl's from PNEU MED PRESS
(FUEL COMPATIBLE) outlet, ACTUATOR
CLOSE port (C), and SHAFT DRAIN port (S).

I i. 11l8tall transducer covel' on cylinder (71)
with screws (26) and washers (27). Torque
screws to 20-25 tn-lb.

Result

MED PRESS FUEL COMPATIBLE panel de
pressurized.

None.

None.

WARNING

The following procedure uses rleaniug compound, which is
volatile. Use in a well-ventilated area since the vapors
displace the oxygen In the air, resultlng in suffocation.

lAo llcmovc all leak-test compowld from
Joints and llltlngs wtth a clean, dry cloth, or by
flushIng tuaccesslble areas wi th c lennlng com
pound (MII,-C-81302).

13-24. Seq~ Valve Gatl' Senl.!.\I1d ~!!QJ_'!..gi'.!!!!der H~ld..!ceak-Tes~

a. Connect Une fl'olll PNEU MED l'HESS None.
(FUEL COMPATIDLi':) outlet to PRF;SS IN
port (E). Open PHESS OUT Ilort (F') aud
ACTUATOR CLOSE port (C).

b. Using Mlm PRESS FUEL COMPATIBLE
panel, apply pressure to PRESS IN port (E) as
follows:

(1) Adjust PRESSURE HEGULATOH untli
REG SUPPLY PHESS gage indIcates 50 flO psI.

(2) SloWly open SHUTOFF' valve uutll
TF~ST CELL MONITOR PllliSSUro: [,age indi
cates 30 ~2 psI.

e. Measure leaka~e from PIillSS OUT port
(F).

d. Plug PIillSS OUT pod (F); then check f')r
leakage betwepn cap and cylinder head.

e. Open PRESS OUT POI'! (Fl.

f. UIlln~ MED l'ru:;SS FUEL COMPATIBLE
pancl, Incrf)ase pressure to PRESS IN port (E)
as follows:

(1) Cluse SHUTOFF valve.

(2) Adjust PHESSUHE HEGULATOR until
HEG SUPPLY PRESS gage Indicates 550 flO pzi.

MED PHESS FUEL COMPATIDLE panel pres
aurlzcd.

'I'~ST CELL MONlTOn Pru:;SSURE gar;e must
Indkate 30 12 psI. PltESS IN port (E) pres
surized.

Maximum allowable leakage past sequence valve
gate seal Is 25 sclrn.

Maximum allowabte leakage past cap O-ring Is
1 sclrn or fuzz leakage.

None.

None.

MED PRESS FUEL COMPATIDLE panel pres
SUrized.
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Hesult

Secllon XIII
Paragraph 13-25

(3) Slowly open SHUTOFF valve until
TEST CEI,L MONITOR PRESSURE gage indi
cates 500 ±10 psI.

g. Repeat rlcps c and d.

h. Using MED PRESS FUEL COMPATIBLE
panel. reduce pressure to PRESS IN port (E)
as follows:

(1) Close SHUTOFF valve; then open VENT
valve.

(2) Adjust PRESSllHE m:GULATOR un:U
HEG SUPPLY PHESS gage indlcates zero.

(3) Cloce VENT valve.

1'EST CELL MONITOR PRESSURE gage must
indicate 500 ±10 psi. PRESS IN port (E) pres
surized.

Same results as steps c and d.

PRESS IN port (E) depressurized.

ME)) PRESS FUEL COMPATIBLE panel
dcprcsslll'l zed.

None.

WAHNlNG

The following procedure uses cleaning compound. whlch Is
volatlle. U.e In a wdl-ventllated aI'''a since the vapors
displace the oxygen in lhe all', resultlng In suffocatlon.

hA. Hemove all l('ak-test compound from
jolnls and flttlngs wilh a clean, dry cloth, or by
flushing inaccessible areas with cleaning com·
pound (MIL-C-81302).

I. Disconnect lines from PNEU MED PRESS NOlie.
(FUF~L COMPATfBLE) outiel and PRESS IN port
(E). Plllg opeo pods.

13-25. Poppet t:!0S.l Seal !:euk-~.

a. Connect a>:idlzer valve to console as
follows:

(1) COIUlect Une from PNEU IIIGH PRESS
OUTLE~ to INLET port (A).

(2) CaJUleel Une from PNEU MF:D PRESS
(FUEl, COMPATIBLE) outlet to ACTUATOn
CLOSE port (C).

(3) Plug OXIO BLEED port (W). Open
OUTLI!:T pori (B) and AC'l'UATOIl OPEN
port (0).

b. Using IIIGIl PRESSURE panel, apply
pressure to INLET port (A) as follows:

(1) Adjust PRESSURE REGULATOR unlll
REG SUPPLY PRESS gage Indicates 100 ±10 psI.

(2) Slowly open SHUTOFF vll1ve until
TEST CELL MONtTOF. )RESSURE gage incU
cates SO l2 psI.

None.

None.

None.

HIGH PRESSURE panel prellsurlzed.

TEST CELL MOl\'1TOR PRESSURE gage must
ludlcate 30 ±2 psI. INLET port (A) pressur
hoed.

Change No. 20 - 19 May 1971 13-43



Section XIII

Procedure
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Rosult

c. Using MED PRESS FUEL COMPATIIlLE
vanel. apply pressu\'e to ACTUATOR CLOSE
port (C) as follows:

(1) Adjust PRESSURE REGULATOR until
REG SUPPLY PRESS gage Indicates 100 ±10 psi.

(2) Slowly open SHUTOFF valve until
TEST CELL MONITOR "RESSURE gage on
PRESS/LIP MC:;rTOR FUEL COMPATIBLE
panel Indicates 30 ±2 psi.

d. Measure leakage from OUTLET pol'! (B).

e. On IlIGII PRESSURE panel, slowly open
SHUTOFF valVe unt!! TEST CELL MONITOR
PRESSURE gage on FLOW/.l P MONITOa
panel lndlcatt·s 80 flO psI.

f. On MED PRESS FUEL COMPA'I1BLE
panel, Illowly open SHUTOFF valve until TEST
CELL MONITOH PRESSlJHE gage on PRI~SS/i.lP
MONITOR FUEL COMPATIBLE panel indicates
80 liO psI.

g. Hepeat step d.

h. Using IlIOli PHESSUHE p"nel, reduce
pressure 10 INLET port (A) as follows:

(1) Close SHUTO.-F valve; then open
VENT valve.

(2) t,djust PHESSUHE REGULA TOR until
HF.G SUPPLY pm;ss gage Indlcatcn zero.

(3) Close VENT valvo.

I. Using MED PRESS FUEL COMPATIDLE
panel, reduce PI"JSS\lI'e to ACTUATOR CLOSE
pori (C) as follows:

(1) Close SHUTOFF valve: then open
VENT valve.

(2) Adjust PRESSURE IlEGULATOH Mtll
IlEG SUPPl,Y PIlESS gage Illdicates zero.

(3) Close VENT valve.

l. Remove oxidizer valve from test setup.

k. If o"ldl7er valve lestlng Is terminated,
secure equipment as outlined In paragraph
13-33.

I 1. Install protective closures. Refer to
paragraph 13-2.

MED PRESS .'UEL COMPATIBLE pa~el pres·
surlzed.

TEST CELL MONITOR PRESSURE gage must
Indicate ~O ±2 psI. ACTUATOR CLOSE port
(C) pressurized.

Maximum allowable leakage past poppet nose
seal is 56 8clm.

TEST CELL MONITOR PRESSUHE gage must
Indicate 80 ; 10 psI. INLET port (A) prl'ssur
Ized.

TEST CELL MONITOR PRESSUHE gage must
Indicate 80 ,10 psI. ACTUA TOH CLOSE port
(C) preRsurlzed.

Sarno result as ~tnp d.

INI,ET port (A) depreR8uri~ed.

HIGt! PHESSURE panel depressurized.

None.

ACTUATOR CLOSE port (C) depressurized.

MED PRESS FUEL COMPATIBLE panel
depressurized.

None.

None.

None.

None.
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A 0I1.1T
R OI1TI....IT
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L OXll> VI:,..T
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It. .'\1tL DRAJN
S SHArT nRA.IN
w oxm SUED
Y PURGI CHECK VALVE

t::::::::» OXLDI~IR cr,X.ul sYSTIM

, fUEL COMPATIBLY. S"1'8"rE"

.., I'NEUW.1'IC rn:Ui;r VALVr.

..:.d 1\II.~O:U~~1.ao

~ CONNECT LlHt.10\,ALVJ;
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Figure 13·15. Oxidizer Valve Ambient Pncumallc Leak-Test Setup

Change No. 10 - 7 November 1967 13-45



sectlon Jl.m
Pal agraph 13·2.5A
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Procedure

13-25A. SURFACE WETTING LEAK-TEST.

a. Prepare Components Test Console
03141 and oxidizer valve for use as outuned In
paragraph 13-12.

None.

b. COlUlcct oxidizer valve to console (ligure
13-15A). Do not cor,nect 0-15 pslg pressure
gage, and make tlure hand valve is closed.

None.

c. Using HYDRAULIC CONTROL, pnnel,
perform the following:

(1) Close HIGH PRESS SHUTOFF and MED
PRESS SHUTOFF valves.

No~\c.

"'''l
HYllBAIILIC ..
OVrJJo:r' A"!

f
i

It \' II Pot Ul 1'1U-:S.lJ I
MON 'H 'INt. ..:!' ,

'.

TEST CELL I

r;:===="_:.:'o:;.:::....;z:,===~='!:'::....!:!4il':' 2L?z;:;,-=;~~J
Itf:TUHN IN!.}; r !

I
I

I

LEOr-NO

\OAINf. POJtrs

A L~LET

II (JU1'I.fo;1'
C ACTUA1'Oil CI.oSJo;
" ACTUATOR OPEN
f: l'nE&.~ rN
r PRESS OUT
o OW DnA U'l
1. oxm vf:N r
N f'Ul:!:L DRAIU
n rU!!=l. DltAlN
S SHAFT DRAlN
W OXD) HI.EY.D
Y puaOE CilF.CK VALVE

!n'! rLUOOEO

(,:':":':":'\:3 IIYDRAULIC SYRTtM

0IlYOI'AULIC ftF.LJEF 'rALVE UI·3026S87~n

~ Rr.STfUCTOR RD273·1010.0030

mIIMID VALV!: 19·902E501

PRESSURE GAO!::, 0-15 1'S10.
~ CONNECT CAGE AS SPJ:;CIFIED

IN 'fEST PROCEDURE.

~'lgure 13-1ijA. OXidizer Valve Surface Welting Leak-Test
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Procedur~

(2) Press TEST CEl,L SUPPLY "A"
sWitch-light.

(3) Press HYDRAULIC SYSTEM BYPASS
bwitch-lIght.

(4) Press HYDRAULIC SYSTL'M SUPPI.Y
Bwltch-lIgh!.

d. Slowly apply factilly hydraulic supply
pressure until SUPPLY PRESSURE gage Indi
cates 2,000 .50 pSI.

e. On HIGH PRESS FUEL COMPATIBLE
panel, adjust PRESSURE REGULATOR until
HEG SUPPLY PRESS gage IIICllcaten
1,800 ,200 psi.

f. On HYDRAULIC CONTROL panel, slowly
open HIGH PRESS SHUTOFF valve' untll PHES
SURE MONITOR "B"gage il1dlcates I, 500130 pst.

g. Maintalu specified pl'essure (or a mini
mUm o! 2 minutes; then pedorm the (ollowing
after cvel'Y 5 pressure cydes:

(1) Check (or sur/ac" wetting at cylin<1el"
to-cyllnder-head Joint an,J at cyllndcr-}wad-to
cap joint.

(2) Wipe Joint dry U sur/ace wcttlnll is
detected.

h. On HYDRA ULIC CONTROL panel, press
TEST CEI.'-. SUPPLY "A" sWltch··Ught.

t. On HYDRAULIC CONTROL panel, press
TEST CELL SUPPLY "A" switch-Ught.

j, Heprat steps I: !I\ro'J«h I 19 ad:lltlonal
times.

k, OullIOli PRESS FUEL COMPATIBLE
panel, adjnst PHESSURE REOULATOR until
REG SUPPLY PHESS galle Indicates zero.

I. Reduce Cncillty hydraullc supply preSSU1'C
to 'ero.

m. Using HYDRAULIC CONTROL panel,
perform the /oUowing:

(1) Press TEST CELl. SUPP1,Y "A"
switch-light,

(2) Open HIGH PRESS SHUTOFfo' valve.

!!~ult

SUPPLY lIght on and VENT light ofl,

CLOSE light on and OPEN light ofl.

OPEN light on and I.:LOSE light oll.

SUPPLY PRESSURE galle must Indicate
2,03'3 150 Jlsi,

H10H PRESS FUEL COMPATIBLE and HY·
DRAULIC CONTROL, panels pl'essurized.

PRESSURE MONl'fOn "8" gage must indl"ate
1,500 t30 psI. ACTUATOR CLOSE port (C)
and PRESS IN port (E) pressul'lzed.

Snrlnee wetting may occur dUl'ing the lirst (ew
pr~S3U{,~ cycles.

NOll\.!.

PRESSURE MONCTOR "D" g<lgc must Indicate
zero. ACTUATOR CLOSE port (C) and PRESS
IN port (E) dcpl'css,Jrlznd.

PllESSUHE MON/TOn "B" gav,c must indicate
1,500 130 psI. ACTUATOR CLOSE port (C)
and PHESS IN port (E) pressurl~ed,

No surlac(' wetting is allow.lble afler 20 pres
sure cycles.

IIlGll PRESS FUEL COMPATIBLE panel
dcpl'Cssurl'cd,

SUPPI,Y PRESSURE gage imllcates l.ero.

VENT light on and SUPPLY light o~(,

PRESSURE MONITOR "8" gaKe must Indicate
zero. ACTUATOR CLOSE port (C) and PRESS
IN port (E) depressurized,
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procedure Result

(3) Close HIGH PRESS SHUTOFF valv~. None.

NOTE
U surface wetting wal! not detected after performing the test 20 times,
contlnue with step n. U surface wetting was detected after performing
thetest20tlmes, the causcforleakage must be corrected and the
entire test I·epeated.

n. COMect 0,15 pslg pressure gage to hand None.
valve In test setup (figure 13-15A); then open
hand valve.

o. On HYDRAULIC CONTROL panel, press
TEST CELL SUP.PLY "A" switch-light.

p, Slowly apply facility hydraulic supply
pressure until SUPPLY PRESSURE gage Indl
c<ltes 500 ±50 psI.

q. On MED PRESS FUEL COMPATJDl.E
pallel, adjust PRESSURE REGULATOR until
REG SUPPLY PRESSgage Indicates 15 ±5 psi.

I', On HYDRAULIC CONTROL panel, slowly
open MEV PRESS SlIUTOFF valve unlll 0-15
pslg pressure g.ll(e Indlcatcs 5 .2 psi.

s. Maintain specified preMurc lor a mini
mum of 10 minutes; then perform thc following:

(1) Check lor aurlace welting at cyllnder
to-cyllnder-heaJ Joint and at cyllndel'-huad-lo
l'ap Joint.

(2) Wipe joints dry II Ilurlace wetting Is
detected,

SUPPLY Ught on and VENT light 011.

SUPPLY PRESSURE gage mllst Indicate
500 ,50 psI.

MED PRESS .'UBL COMPATIBI.E and HY
DRAULIC CONTROL panels pressurized.

0-15 pslg preSSJre gage must Indicate
5 .2 psi. ACTUATOR CLOSE port (C) and
PRESS IN port (E) prcssurlzcti.

Surface wcttlnu may OCCUI',

No:te.

NOTE

VENT light on and SUPPLY light ofr.

SUPPI.Y P!lESSURE gage indicate.. zero.

0-15 pslg pressure gage must Indicate zel·O.
ACTUATOR CLOSE port (C) and PRESS IN
port (E) depressurized.
Noae.
CLOSE light on and OPEN light 011.

Usurface welting was 1I0t detected aller the 10 -minute inten'al, continue
with step t. U surface welling was detected. step s must be repeaied
for an addHiollal 10.. mlnulc Interval. Step s may be performed a total
of 5 times. U surface wetting continues after 51nspo<:llon Inlervals, the
cause for lcalmge must be corrected and the enUre test r,'peated.

t. On MED PRESS FUEL COMPATIBLE MED PRESS .'U,I;L COMPATIBLE panel
panel, adjust PRESSUIlE REGULA1'OR until depressurized.
REG SUPPLY PRESS gage Indicates zero.

u. Reduce tsclilty hydraulic supply pressure
to zero.

v. Using HYDRAULIC CONTROL panel, per-
lorm the lollowing:

(1) Press n:ST CELL t-lUPPLY "A"
switch-light.

(2) Open MED PRESS SHUTOFF valve.

(3) Close MED PRESS SHUTOFF valve.
(4) Press HYDRAULIC SYSTEM SUPPLY

sWitch-light.
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Procerllire

(5) Press HYDRAULIC SYSTEM BYPASS
swltch·-llght.

w. Remove oxldi,er valle from test setup.

!k§.!ill
OPEN light on and CLuSE light off.

None.

CAUTION

Care must be exercised when removing hydraulic lines from the valve
to prevent contamination of the oxidizer section of the valve.

x. U oxidizer valve testing is terminated, None.
secure equipment as outlined In paragraph 13-33.

y. Install protective closures. Hefer to None.
paragraph 13 - 2.

13.26. PISTON BLEED HOLE AMBIENT HYDRAULIC ~'LOW-TEST.

I
a. Ensure that Components Test Console

03141 and oxidizer valve arc prepared for use
as outlined In paragraph 13-12.

b. Connect oxidizer valve to console (flgure
13-16).

c. On PRESSURE/TEMPERATURE MONITOH
panel, tU11I TP,MPERATURE CHANNEL SELEC'l'
switch to 3.

d. Ush1g HYDRAUJ_IC CONTUOI. panel, per
form the fol!owlng:

(1) Close lHOll PRF.SS SHUTOFF anrl MED
PRESS SH U'.·O~·~· valves.

(2) Press TEST CELL SUPPLY "A" swltch
light.

(3) Press lIYDRAUI,IC SYSTEM llYPASS
switCh-light.

(4) Press IlYDHAULIC SYSl'J:.'M SUPPLY
SWitch-light.

(5) Press FLOW MONITOH SHUTOFF
sWitch-IIgl.t.

e. Slowly apply facility hydraulic supply pres
sure until SUPl'l,Y PRESSUIlE gage indicates
2,000 .50 psI.

f. On DIGITAL VOLTME'lJ!:H panel, move
switches to the follOWing positions:

(1) STORE/DlSPl,AY DURJNG COUNT
switch to STORE.

(2) RANGE switch to 10OV.
(3) FUNCTION switch to FREQ.
(4) ATTENUATION switch to mlrlposltlon.

(Readjustment may be necessary during teat to
obtain consistent readIngs. Refer to digital
voltmeter manual. )

(5) SAMPLlNG HATE switch to STOP.
(6) SAMPLE PERIOD switch to 1 SEC.

None.

None.

None.

None.

SUPPLY light on anrl V~;N'l' ll\\ht off.

CLOSE light on and OPEN light off.

OPEN lI!:ht on anrl CI.OS~; !if-ht of!.

OPEN light on anrl CLOSE Iif-ht o(f.

SUPPLY PRESSURE gage must Indicate
2,000 ±50 psI.

None.

None.
None.
None.

None.
None.
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g. On ELECTRICAL CONTROL panel, press
'l'EST SELECT 'I S\\ :tch-Ilght.

h. On HIGH PRESS FUEl. COMPATlBI,E
panel, adjust PRESSURE REGULATOR until
REG SUPPLY PRESS gage Indicates 1,800
,200 psI.

I. On HYDRAULIC CONTROL pallel, slowly
open 1II0H PRESS SHUTOFF valve until PRES·
SURE MONITOR "fl" gage mdlcatos 1, 500 130
psi; then close SHUTOFF valve.

j. On DIGITAL VOLTMETER panel, preS8
RESET swtlch; then measure and recoro flow
I'ate throUgh plstoa bleed holes at ACTUATOR
OPEN pMt (D). On TEMI'ERATUHE MONITOR
panel, record temperature.

jA. Check lor surface wetting at cyllnder-to
cylltlder-head Joint and at cyllnder-heact-to-cap
Joint.

k. On HIGH PIlESS FUEL COMPATIBLE:
panel, adjust PRESSUHE REGULATOH until
REG SUPPLY PRESS gage Indicates zero.

I. On HYDHAULIC CONTROL panel, open
HIGH PHESS SHUTOFF valve.

m. On IIYO l'.U:O PRESS MONITOR panel,
open PRESSURE MONITOR "B" dhutoff valve
until gage indicates zero; then close valve.

n. Reduce facility hydraulic supply pl'essure
to zero.

o. Using HYDRAUI,IC CONTftOL panel, per
form the lollowilljl:

(1) Press FLOW MONITOH SHUTOn'
swtlch-llght.

(2) Press HYDRAULIC SYSTEM SUPPLY
swltch-Ught.

(3) Press IIYDRAULIC SYSTEM BYPASS
swtlch-llght.

(4) Press 'fEST CELL Sl'PPLY "A"
switch-light.

(5) (:lose HIGH PRESS SHUTOFF valve.

p. On EI,ECTRICAL CONTROL panel, press
TEST SELECT 7 SWitch-light.

Light 7 on.

!tIGH PRESS FUEL COMPATJRLE and HY
DRAULIC CONTROL panels pressul'ized.

PRESSURE MONITOR "8" gage must indicate
1,500 .30 psI. ACTUATOR CI,OSE port (C)
pressurized.

DVM must Indicate an rqulvalent to 1.45 .0. 10
gpm. TEMPERATURE INDICATOR must lndi ..
cale 70' to 110' F.

No sur/ace wetting Is allowable at ':Ithei' Joint. I
UIGIl PRESS FUEL COMPATIBLE panel
depressurized.

HYDRAULIC CONTROL, panel oepre8~urized.

PRESSURE MONITOR "8" gage lI1ust Indicate
zel'O.

SUPPLY l'H~~SSURE gage Indicates zero.

CLOSE lltlht on and OPEN light aU.

CLOSE Ilght 011 and OPEN light o(f.

OPEN light on and CLOSE light off.

VENT light 011 and SUPPLY light off.

None.

Light 7 off.
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Procedure

q. Hemove oxidizer valve from test setup. None.
CAUTION

Reault

Care muat be exercised when removing hydraulic lines from
the actuator to prevent contamination of the oxtdlzer section of
the valve.

1'. If oxi1il.er valve testing Is terminated,

I insiall protective closures as outlined In pal'a
graph 13-2, and secure erlulpment as outlined
In paragraph 13-33.

13-U. CRYOGENIC LEAK-TEST.

None.

a. Make &ure Ihat Components Test CC'nsole
03141 and oxidizer valve arc prepared for \Ise
as ouWned In paragraph 13-12.

None.

b. Prepare Cryog~.~lc Supply Unit G3146 for
use as outllned in 1t-389B-5, but completely flU
tank with liquid nitrogen.

Non~.
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!
I
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Figure 13·16. Oxtdlzer Valve Pi~ton Bleed Hole Ambient Hydraulic Flow -'rest Setup
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~dure

c. Conncct o':ldizer valve to ~onsok and
cryo;:clIic supply unit (figure 13-17). Position
pressure gage (Installed on cryozcnic supply
unit) so it can be Illonitored through test cell
wind"w. Install relief valveo used In ltquld
nitroJen lineo with sufficient line length S'J that
valve does not comc in {'oplact v'ith liquid nitro
[(en. Close cryoJenic hand vah'es. Attach
copper-constantan thel'mol'ou,llc adjacent to
OYJJ) BLEED port (W),

Nonr,

Result

I
CAUTION

LJur,ng all cold-tests, hydraulic flow through the actuator must be
mui.llained, to prevent freeZing 0f O-rings.

d. UOc;ng HY]lHAULIC CON'l'ROL panel, per-
form the following:

(I) Clns~ 1Il0il PP.ESS SHUTOFF' and MED
VRESS SHUTOFI? valves.

(2) Pt~ss TEaT CELL SUPPLY "A" switch
light.

(3) Press HYDHAULIC SYSTEM BYPASS
swltch-;ighL

11) PreBs HYDR\1JLIC SYSTEM SUPPLY
switch-ltght.

e, Slowly apply f~cil!ty hydraulic supply 1'1"'5
snre unUl SI'!'PLY PRF,~SURBgage indicates
2,Ou) ±50 psi.

f. On HIGH PHESS FUEIJ COMPA'l'lBLE
panel, adjust PHESSUHE HEGULATOR until
RIW SUPPI,x PRESS gage Indicates
1,800 1200 psi.

tl. On HYDRA ULIC CONTROL panel, slowly
open HIm: 1'ItBHE' SHU'I'O}"~' valw' until PJU;S
SURE MONJ'fOH "B" gag» ind\~atcs 1,500 ±30
psI,

gAo Check Cor surCn"wutttngat cyllndcr-to
cyllnder-hea.:! jOint ancl at cylinder-head-to-cap
joint.

h. 011 ELECTRICAL CONTHOJ, panel, per
{Grill the tollowlll5:

(I) Turn YOUrS meter IlANG.e: SELFCT
IlIvltch to 0 (v-30).

(2) Press TEST SELECT 1 switch-light.

(3) Turn MILLIAMPERE.'! meter RANGE
'JELECT switch to C (D· 50).

NO:l~.

SUPPLY llght on and VENT light off,

CLOSE llgllt on ancl OPEl'l 1I0;ht off,

OPEN light on and CLOSE light off,

SUPPLY PRESSURE gage must indicate
2,000 ±50 (lsi.

llIGH PR~~SS "mb COMPATIBLE and HY
DHAULIC CO~"~"10l" panels pressurl~cd.

PHESSURE MONITOH "B" gage must Indicate
I, 500 ~30 psI. ACTUATOH CLOSE pori (C)
pressurized.

ho surface wetting Is allowable at ,-Ilher i01nt.1

VOLTS meter mu~t Indicate 24 ±t!.4 volts.

MILI,TAMPEHES meter must not excccd 50
ml1\lamperes. Light Ion.

With oxidizer V'ollve closed, MU,LIAM PERES
meter Inl:st indicate 9.8 *0,2 m\lll.lmperes.
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I

Ma.Ximum allowable leakage past poppet skirt
seal and nos'" seal Is 600 scim,

Pressure may be increased to 150 flO psig maKimum to (iecrease
chill-down time. PreSSure munt be r',duced to specified value' pr;or
to nWaRurin" for leakaf(e in str'ps f and Jl.

(2) Open and control pressure to cl·yogen'.c TEST CELl, MONITOR PRESSURE gage must
supply unit with SHUTOFF valve uulll TEST indicate 30 flO psi. Liquid mll,(,gen supplied
CELL, MOMTOH PRESSURE gage indicates 30 to INLET port (A), and oxidi'.er valve starts
±10 psi. tn chill.

d. Tul'll on TEMPERATURE POTENTI- TEMP/mATURE POTENTIOMETEH Indicates I
OMETER. temperature or valve.

e. Maintain liquid nitrog"11 flow through OXiD OXidizer valve continues to (hill..
nL~~EJ) port (Wj.

t. Opell lITlLITY )1"0. 1 valvp D; then Illeas
ure IeaJ;age from OUTLET port (8) at outlet
tD.

Procedure Result

13-28. !'oppet Skirt Seal and Nose Seal aud Hod Bottom lAp Seal Leak-Test Durln.!( Chill-Down.

WA1~NING

Valves an UTILiTY NO. 1 panel lIlust be closed. If valves are left
open, liquid nitrogen can flow through utllity panel. Liquid nitro
gen will freeze human tissue upon contact, callslng serious Injury.

a. Open cryogenic hand valv(' at OXiD BLF;JJ:D None.
]Jort (W).

b. On F'LOW/a P MONITOR panel, open None,
TEST CELL MONITOR PRESSURE gage
SHUTOFF valve.

c. Usinll LN TANK PRESSURE panel, apply
pressure to crYtgcnlc supply unit as follows.

(11 Adjust PRESSURE REGULATOR until
REG SUPPI~Y PRESS gage Indicates 50 flO psi.

NOTE

[:. Open UTILITY NO.1 valve> 13; then meas
ure I"akage from OXlD VENT port (1,) r,t outlet
113.

MJll(imum ",!iowable leakage past rod bottom
lip seal is 25 scim.

h. Close UTI LITY NO. 1 valves fl and C. None.

13-29. !'2I!J?!.!. Skir~ Seal and No~ 5":11, H-;,d fJlJ~~!.EJl.!.'al. ;111£1 Purg... Ch"ck Valve Galr- Seal
Low-1'emperatur" Leak-Test.

a. On LN2 TANK PHES5URE panel, control
pressur" to cryogcnlc supply IInil WIth SIlUTOFF
valve until TEST CELL MONITOH PRESSURE
gage indicates 30 f2 psi.

b. Mainta", a templ'rature of -HO' j 20" f'
at OXIO l.lLEF;O port (W) all in,Heated on TEM
PERATUIlE POTENIOMETIm. Close cryogenic
hand valve at OXlJ) J1LEF;J) port ,W), as re
qulrt'd, to maIntain specified temperature.

TEST CELL MONITOR. PHESSURE gage must
indicate 30 .,2 psL Liquid nitrogen sIIPl-lier! to
INLET port (A).

TEMPEltATUHE POTENTIOMETEH I11mlt
indjc:ate -240' f20· F.

I

I
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Result

c. Open UTILITY NO. 1 valve D; then meas
ure leakage £l'om OUTLET port (B) at outlet 10.

d. Open UTILI.TY NO. 1 valve B; then meas
ure leakage from OXlD VEN1' port (1,) at outlet
113.

e. Close UTILITY NO.1 valves Band D.

f. Close cryogenic hnnd vulve ut OXID BLEED
port (W).

g. Using LN TANK PHESSURE panel, In
crease [Jressllr~ to cryogenic supply unit as
follows:

(1) Close SHUTOPF valve.

(2) Adjust PRESSUHE REGULATOH until
REG SU PP:"Y PRESS gage Indicates 1, 000
1100 psi.

(3) Op,m and control pressure to cryogenic
supply unit with SIWTOFF valvc until TEST

I CELl., MONITOR PHESSUHE gage indicater 750
± 15 psi.

h. Hep"at sleps c through e.

i. On LN2 'rANK PRESSUHE pauel, close
SHUTOFF valve and open VENT valve.

j. On HYDHAULiC CONTROL panel, press
TE:ST CELL SUPPI,Y "A" switch-light; then
pr('ss TEST CELL SUPPLY "B" SWitch-light.

Ie Opt'll cryogenic hand valves at OlfrLET
port (13) nnd OXlD 13LEED port (W).

t. On LN2 TANK PRESSUIlE panel. open and
control pressure to cryogenic supply unit with
SHUTOFF v'lIve until TEST CEI,L MONITOR
PRESSURE ga~e indicates 30 i 10 psl.

I m. Maintatn liquid nitrogen flow thrOUI(h
OUTLET port (13) ami OXfD BLEED port (W)

I untl! TEMPERATUHE POTENTIOMETER
indicates -240' ,20' F.

II. Close cryol:enlc hand valves at OUTLET
port (B) and OXIO f1Lf;ED porl (W).

13-54 Change No. 13 - 1'; July 1966

Maximum allowable leakage past poppet skil'l
seal and nOse seal Is 500 selm.

Maximum allowable leakage past rod boltom lip
seal Is 50 solm.

None.

Liquid nitrogen flow stops.

None.

LN2 TANK PRESSUlm panel pressurized.

TEST CELL MONITOU PUESSURE ga(!;e mu"t
lildicate 750 ,15 psi. INLET port (A) pres
suri?:ed. TEMPERATURE POTf:NTIOMETER
must IndIcate -240' J20' F.

Same results as steps c through e.

TEST CELL MONITOR PRESSUHE gagp must
indicate zero.

ACTUATOR CLOSE port (C) depressunz('(1 and
TEST CELL SUPPLY "A" VI';NT lil:ht OIL

ACTUATOH OPEN port (D) pressurlz',d. oxi·
dizer valve ol,,'ns. and TEST CELL SUPPLY
"8" light on. MILLIAMPEHES mder m'.Ist
indicate 5.8 iO.I milliamperes.

None.

TES'\' Gf;LL MONITOH PHESSUHE gUI(e mORt
indieatp 30 i 10 psi. Liquid nitro(!;en suppli('(1
to INLET port (A).

TEMPEHATURE POTEN'\'IOME'l'EH must indi
eate -240' ,20' F,

Liqul<.l nitrogen Clow slops.
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Result

Section XUI
Paragraph 13-30

o. On LN2 TANK PRESSUIlE panel, open
and control pressure to cryogenic supply unit
with SHUTOFF valve until TEST CELL MONI
TOR PRESSURE gage iadlcate" 750 "15 psi.

p. Open UTILITY NO. I valve C, then meas
ure leakage from PURm; CHECK VAINE port
(Y) at oullet IC.

q. Close UTILITY NO.1 valve C.

1'. Using LN2 TANK PRESSURE panel, reduce
pressure to cryor;enic supply unit as fOl~ljWS:

(I) Close SHUTO.'F valv" and open VENT
val,..e,

(2) Adjust PRESSURE REGULATOH unW
REG SUPPLY PHESS gage illdi".lt"s zero.

s. Open cryogenic hand valves at OUTLET
port (B) and OXID IlLEED port (W).

t. On HYDRAULIC CONTHOL panel. press
TEST CELL SUPPLY "B" switch-light; then
press TEST CELL SUPPLY "A" SWItch-light.

TEST CELL MONITOR PRES'3UIlE gage must
indicate 750 115 psi and INLF;T port (A) pl'es
surized. TEMPEHATURE FOTENTIOMETER I
must indicate - 240' t20' F,

Maxtmum allowahle leakage past purge check
valve gate se~\l j S 30 scim.

None.

Cryogenic supply unit and INLET port (A) de
pressurized. TEST CF;LL MONITOR PHESSUHE
l!age must indicate zera,

LN2 TANK PHESSUHF; pallel dcpresuurized.

None.

ACTUATOR OPEN purt (0) depressurized "nd
TEST CELL SUPPLY "B" VENT light on.
ACTUATOR CLO"E I'ul"t (C) pressurized. o"i·
dizer valve closes, and TEST CELL SUPPLY
"A" SUPPLY light on. MILLIAMPERER meter
must indlc)tc 9.810.2 milliamperes.

13-30. Rod Middle Lip Seal "oy,·Temp~!·atureLeak-Test;

a, 0p"n cl'yog('Jllc h3nd valve at OXID VENT
port (L).

b. Using LN2 TANK PRESSURE panel, apply
pressure to cryogenic supply unit as follows:

(I) Close VENT valve.

(2) Adjust PHESSIJllE HEGULAl'OH until
REG SUPPLY PHESS gage indicates 50 .10 psi.

(3) Open and control pressure te. cryogenic
supply unit with SHUTOFF' valve ulltill'EST
CELL MONITOH PRESSURE gage indicates 10
'2 psi.

c, Maintain liqUid nitrogen flow through
mal> BLEED port (W) until TEMPERATURE
POTEN1'IOMETEH Indil:ateR _240' ±20' F,

Nom?

None.

LN2 TANK PHESSUHE panel pressurized.

TEST CELL MONITOR PHESSUm; ~age must
Indicate 10 j 2 psi. Liquid llitl"Oger. supplied to
INLET POl't (A) and OXLD VENT r,ort (L).

'I'EMPEHAl'lIRE POTEN1'lm,IETER must
illcUcate -240' ±20' F,

Change No. \3 - 16 ,July 1968 13-55

I
I



Secllon XIII

Procedure

d. Close cryogenic hand val ve 2.t OXID
BLEED port (W).

R-3896-3
Volume II

Result---_.
Llqutd nitrogen flow stops.

e. Open UTILITY NO. 1 '/alve A; then meas
ure leakage from OXlD DRAIN port (G) at outlet
1A.

f. Close UTILITY NO. 1 valv!' A.

g. Using LN2 TANK PRESSURE panel, in
crease pressure to cryogenic supply unit as
follows:

(1) Close SHUTOn' valve.

(2) Adjust PRESSURE REGULATOH until
REG SUPPLY PRESS gage indicates 700 ,100
psi.

(3) Opert and cl,lntrol pressure to cl'yogenic
supply unit with SHUTOFF valve until TEST

I
CELL l-IONITOfl PHESSUH8 gage indicates 500
i 10 psI.

h. Repeat steps e and f.

I. Using LN2 TANK PflESSURE panel, re
duce pressure to cryogenic supply unit as
follows:

(1) Close SHUTOFF v,tlve and open VENT
valve.

(2) Adjust PRESSURE REGULA10fl until
flEG SUPPLY PHESS gage indieates zero.

j. Open cryol(enic hand valve at OXID [l1,EED
port (W).

Maximum allowable leakage past rod middle lip
seal is 25 sclm.

None.

Pressure to cryogenic supply unit shut t'ff.

LNZ TANK PRESSURE panel press'lrized.

TEST CELl, MuNITOH PIWSSURF. gage must
indicate 500 t 10 psi. lNl.ET port (A) and 0XID
VEm port (1,) pressurized. TEMPERATURE
POTENTIOMETnR must 'r.cUeate -.40' i20" F,

Sanw results as slcps " and L

Cryog!'nic supply unit. INLET po)'! (A). anti
aXIl) VENT pU)'! (1,) depn'ssurized. rEST
CELl, MONITOU PHESSURE gage IllUS! mdicalp.
zero.

LN2 TANK PRESSURF; panel depl'cssuril.Dd.

None.
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Proc~dure----_..

H-3896-3
Vo~ume n

Result----

Section XIll
Paragraph 13-31

13-31. Rod Bottom !:.!p Seal and Hod .Middle Lip iJeal Low-T<;.!.npera.~.E.:_~eak-Test.

a. On HYDRAULIC CONTROL panel, press
TEST CELL SUPPLY "A" sWitch-lighl; then
press TEST CELL SUPPLY "8" switch-light.

b. Using LN
2

TANK PHESSUHE panel, apply
pressure to cryogenic supply unit as follows:

(1) Clnse VENT valve.

(2) Adjust PHESSUH£ m:GULATOH unlil
HEG SUPPLY PRESS gage lI1dicates 50 ,10 psi.

ACTUATOR CLOSE port (C) depressurized
and TEST CELL SUPPLY "A" VENT Ught.
on. ACTUATOR OPEN port (0) pressurized,
oxinizer valve opens, and TEST CELL SUPPLY
"H" SUPPLY light a,l. MILLIAMPERES meter
must indicate 5.8 .0.1 milhamperes.

None.

LN
2

T!.NK l)HES~URF panel pressurized.

(3) Open and control pressure t" cryogenk
supply unit with SHUTOFF valve until TEST
CELL MONITOR PRESSURE g-age Indicates
30 ±2 psi.

c. Maintain liqUid nitrogen flow tlJrough
mao BLEED port (W) until TEMPEHATURE
POTENTIOMETER Indlcate~ ·2·:0' ,20' F.

d. Close cryoKenic hand valve at OUTLET
port (8) and OXID BLEED port (W).

e. Open UTILITY NO. I valve B; then
measure leakage from OXIO VENT port (L)
at outiet 1B.

f. Close UTILITY NO.1 valve B.

g. Open cryogenic hand valve at OXIO VENT
port (L).

h. Open UTILITY NO. I valve A; then
measure leakage from OXIO DHAIN port (G)
~.l outlet 1A.

I. Close UTILITY NO. 1 valve A.

j. Close cryogenic hand valve at OXID VENT
port (L).

k. Using LN TANK PRESSUHE ranel,
tncrease press3re to eryugenlc supply unit
as follows:

(1) Close SHUTOFF VALVE.

TEIlT CELL MONITOR PRESSURE "age mu,t
Indicate ~O ,2 1'51. INLET port (A) pres
slJrized.

TEMPEHATURE POTENTIOMETER must.
indicate·210' ,20' F.

Liquid nitrogen flow stops.

Maximum allowable leakage past rod bottom
Jip seal is 50 scim.

None.

OXID VENT PORT (L) pressurb.ed.

Maximu m allowahie leaka"e past rod rn Iddle
lip seal is 25 scim.

None.

None.

Pressure io cryogenic SUPllly lInlt shul off.

I
I
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Secllon XIII
Paragraph 13-32

Procedure

R-3896-3
Volume II

Result

(2) Adjust PRESSURE REGULATOR until
REG SUPPLY PRESS gage indicates I, 000
.100 psI.

(3) Open and control pressure to cryogenic
supply unit with SHUTOFF valve until TEST

I CELL MONITOR PRESSURE gage indicates
750.15 psi.

l. Repeat steps e through i.

m. Using LN2 TANK PRESSURE panel,
reduce pressllre to cryogenic supply unit as
follows:

(I) Close SHUTOFF' valve and open VENT
valve.

(2) Adjust PRESSUHE REGULATOR until
REG SUPPLY PRESS gage indicates zero.

n. Open cryogenic hand valves at OUTLET
port (B) and OXID BLEED port (W).

I o. Turn off TEMPEHA,URE POTENTIOM
ETER.

13-32. Rod Top O-Ring Lp.ak-~er,l.

a. Remove plugs from FUEL DRAIN porls
(N) and (R).

11. Check for fluid leakage al ~'lJEL DRAW
ports (N) and (H).

c. On HYDRAULIC CONTROL panel, prrss
TEST CELL SUPPI,Y "B" sWltcn-light; then
pI'ess TEST CELL SUPPLY "A" swilc.1-Jight.

d. Allow oxld!r.er valve 10 return to ambient
temperature before proceeding.

e. On HIGH PIlESS FIlEL COMPATIBLE
panel, adjust PRESSURE HEGULATOH until
REG SUPPLY PRESS gage indicates zero,
then open SHUTOFF ami VENT valv('s.

f. On HYDRAULIC CONTROL panel, open
HIGH PRESS SHUTOFF valVe.

LN2 TANK PItESSURE panel pressurized.

TEST CELL MONITOR PRESSURE gage must
indicate 750 .15 psi. INLET port (Al pres
surized. TEMPERATURE POTENTIOMETER
must indicate -Z40 Q ±20° 1",

Same results as steps (' through i.

CryogeniC supply lInil, INLET port (A), and
OXlD VENT port (I,) depressurized. TEST
CELL MONITOR PHESSUItE gage must
indicate zero.

LNZ TANK PHESSURE panel depressurized.

None.

None.

NOlie.

No floid leakage past rod top a-ring Is
allowable.

ACTUATOR OPEN port (0) depressurized
and TEST CELL SUPPLY "B" VENT light on.
ACTUATOR CLOSE port (e) prpssul'ized,
oxidizer valve closes, and TES'" CELL SUPPLY
"A" SUPPLY light On. MIr.LIAMPEHES meter
IllllSt indlc,lte 9.8 <0. Z milliamperes.

None.

HIGH PR~l::iS FUEL COMPATIBLE panel
depressurized.

HYDRAULIC CONTROL panel depressurized.
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Section XIII
Paragraphs 13-33 to 1~1·34

Result----
g. On HYD MED PRESS MONITOR panel,

open PRESSURE MONITOR "B" shutoII valve
until gage Indicates zero; then close valve,

h. Reduce facllity hydraulic supply pres"
sure to zero.

i. Using HYDRAULIC CONTROL panel,
perIorll) the following:

(1) ~lose HIGH PRESS SHUTOFF valve.

(2) Press TEST CF~LL SUPPLY "A" swltch
light.

(3) Press HYDRAULIC SYSTEM SUPPLY
switch-light.

(4) Press HYDRAULIC SYSTEM BYPASS
switch-light.

j. Remove oxidizer valve from test setup.

PRESSURE MONITOR "B" gage must Indicate
zero.

SUPPLY PRESSURE gage Indicates zero.

None.

VENT light on and SUPPLY light off.

CLOSE light on and OPEN light off.

OPEN light on and CLOSE light off.

None.

WARNING

Care must be exercised when removing hydraulic 1I0l)5 froll,
actuator to prevent contamination of oxldlzl)r section 01 valve
Contaminated oxidizer valves Ul J In an oxidizer system can
cause an explosion, rcsulting Ir, derinus injury to personnel
and damage to ~'q"lpment.

k. Install protective elosures. Refer to
paragraph 13- 2.

]. Secure equipment as outilned In paragraph
13-33,

13-33. SECUHlNG TEST EQUIPMENT.

13-34. After oxidizer valve testing is eompleted
and valve Is removed from test setup, secure
equipment as follows:

a. Reduce facility gaseous nitrogen and
helium pressure to zero.

b. On PNEU SOURCE CONTROL panel,
close gaseous nitrogen SHUTO~'F valve.

c· 0" SYSTEM SUPPLY panei. <:lose TO
FUEL COMPATIBLE SYS shutoff valve and
TO LN2 PRESS PANEL shutoff valve; then open
SYS VENT valve,

None.

None.

d. On MED PRESS FUEL COMPATIBLE
panel, open SHUTOFF and VENT valves; then
adjust PRESSURE REGULATOR to vent trapped
pressure.

e. Close all shutoff valves, regUlators, and
utility valves.

f. Ensure that all pressure gages Indicate
zero; then close all ve'lt valves.

g. Cap utility panel and test ceE panel out
lets and connectors.

h. Turn digital voltmeter power off.

I
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Sectlon XlII
Paragraphs 13-35 to 13·46

R-3890-3
Volume II

i. On HYDRAULIC CONTROL panel, press
switch-lights so that HYDRAULIC SYSTEM
BYPASS light Indicates OPEN and remalnln!!
lights Indicate CI.<lSE or VENT.

j. On ELECTRICAL CONTROL panel, press
TEST SELECT switch-lights so that all lights
are off; then press POWER ON llwltch·lIght.

k. Turn DC POWER SUPPLY off.

1. On POWER DISTRIBUTION panel, pull
out circuit breakers.

m. On Cryogenic Supply Unit G3146, ensure
that ]JN2 SUPPLY and TANK LP BHUTOFJo'
valves are closed and that 1,1'12 VENT valve Is
open.

13--35. O~IDlZER YALVE POOITION TRAJ:l..§;
DUCERS 408059 Al;lD 40HOS9-11,

13-36. The following p1'ocedures contain dts
assembling, cleaning, inspecting and repatring,
assembling, and testlnl( In(or malton requlrcd
to maintain the oxidizer valve position trans
ducer.

13-37. DISASSEMBLING.

13-38. Disassembling the transducer Is limited
to the removal of Screws (30,35,38), washers
(31, 39), lug (32), arm (36), ant! clamp (40).
Sec figure 13-3 for parts and Index numbers.

NOTE

if It Is necessary to remove arm (36)
from resistor shaft on transducer
408059.11, the arm may be healed
to 120' F maximum In ordp.r to
easily remove screw (35) and a1·m.

13-39. CLEANING.

13-40. Hand-clean metallic parts for fuel
service, ant! clean elec!rlcal connector using
electrical connector cleaning procedure In
R-3896-3. Volume I.

13 .. 41. INSPECTING AND IlEPAIlUNG.

13-42. Inspect all parts of the transducel' for
general condition, cleanness, (lamage to threads,
corrosion, distortion, nicks, burs. scratches,
and bent electrical conntc~or pins. Refer to
R-3896-3, Volume I, for ~cneral repair
procedures.

13-43. ASSEMBLING.

13-44. Assembllng the transducer Is Jlmlted to
Installing screws (30, 35, 38), washers (31, 39),
lug (32), arm (36), and clamp (40). See figure
13-3 for parts and Index numbers. All parts
must meet cleaning requirements as outlined
In paragraph 13-39.

a. Attach cOJUlccior to transducer cover with I
screws (30), washers (31), and lug (32). Torque
Bcrows to 2.0 to 2.4 in-lb.

h. Attach clamp (40) to wiring and secure it
to transducer cover with screw (38) and washers I
(39). Torque screw to 1. 0 to 2.0 In-lb.

c. Place arm (36) on shaft of resistor (37) I
and secw'e arm with screw (35). Torque screw
to 4.8 to 7.3 in-lb above tOl'que of loeklng
lealttre.

d. On transducer 408059-11, attach arm (36)
and screw (35) to shaft of rcsistor (37) as follows:'

WARNING

The followtng procedure uses methyl
ethyl-ketone, which is flammable and
must not be used near heat, sparks,
01' open flame. Inhalation of its
vapur or prolonged contact with the
liquid can cause serious injury.

(1) Clean arm and screw with methyl-ethyl
ketone (r'ed~~al Spccificatlon TT-M-261).

(2) Apply a coat of locking compound
primo' (MIL-S-22473), grade N, to threads
of arm and screw. Allow primer to dry.

(3) Place arm 011 shalt of resistor; th~1l I
apply locking compound (MIL-S-22473), grade
AV, to threaJs of arm and screw.

(4) Secure arm to shaf~ with screw, and
torque screw to a. 0 to 10.0 In-lb. Wipe off
excess locking COOlf. Jund; then allow parts to
cure at 70° F for 24 hours minimum.

13-45. TF'STING.

13-46. This procedure outlines requirements
for tesUng the oxidIzer valve position transducer.
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13-47. RESISTANCE AND INSULATION HESJSTANCE TEST.

Section xm
Paragraph 13-47

I

1'..!'.9.£~

a. Connect a multlmetel' between pins A
and 13 of electrical connector; then rotate
variable resistor shaft unlit rnultlmeter
Indicates 482 ;75 ohms.

b. Using Illultlmeter, measure resistance
at electrical connector as follows:

(1) Belween pins A and C.

(2) Between pins B and C.

c. Using multlmeter and dec~,de resistance
box, measure resistance belween pins D 311d E
as follows:

(1) Adjust decade resistance box for 0.5
ohm, and zero mulllmeter.

(2) Connect multlrneter leads to decade
resistance box terminals.

(3) Measure decade box resistance and
nole exact multlmeter Indication for 0.5 ohm.

(4) Measure resistance between pins D
and E.

d. Using megohmmeter, apply 500 *50 velc
between pins E and F of electrical connector
and measure Insulation resistance.

e. Connecl multimeter between pins 13
and C of electrical connector; then rotate
variable resistor Shaft until multlmeter
Indicates 465 *180 ohms.

f. Using multlmeter, measure resistance
between pins A and B.

g. Using multimeter and decade resistance
box, measure reslstanre between pins E and F
as fol1ows:

(1) Adjust decade resistance box for 0.5
ohm, and zero multlmeter.

.!!£sult

Resistance must be 482775 ohms.

Resistance must be 2,000 *100 ohms.

Reslstan~e must be 2,120 *130 ohl"s.

None.

None.

None.

Resistance must not exceed 0.5 ohm.

Resistance must be 100 megohms minimum.

Resistance must he 465 *180 ohms.

Resistance musl he 2,135 ±265 ohms.

None.
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Section XIII
Paragraph 13-48

Procedure

(2) Connect multlmote,. leads to decade
resislanee box tcrml.mls.

R-3896-3
Volume II

None.

Result

(3) Measure decade box resIstance and
note exact multlmeter Indication for 0." ohm.

(4) Measure resistance between pins E
mld F.

h. Using megohmmctcr, apply 500 150 vdc
between pins D and E of eleetrical unllertor
and measure Insulation resistance.

i. Heinove trlUlsducer f.'om test setup.
Package and protect transducer as oulllned
in R-3896-3, Volume I.

None.

Resistance must not cxceed 0.5 ohm.

Hesistance must be 100 megohms mtnimum.

None.

13-48. CONTINUITY Vr,;RIFfCATION n;ST. ThIs lest Is a preinslallalton requirement only.

a. Cvnnect a llIultlmeter between pins A
and B and rotate shaft U1ltil llIultimeter indicates
482 ±75 ohms; then using a muHimetcr, conlt
nlilly test open and closed switehes. Hecord
multimeter lntiication.

b. Connect a nnltimeter between pIns B
and C and rotate shaft untll multlmeter indicates
465 ±180 ohms; then usIng a multtm~ter, conti
nuIty test open and closed switches. Record
multimcter indlcatlo".

Multimeter musi indicate continuity between
ptns E and D 'Illd infinity between pins E and F.

Multlmeter must Indicate infinity between
pins r~ and D and continuity between pins E
iUld F.
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Section XIV
Paragraphs 11·1 to 14-2

I

"
SECTION XIV

FUEL VALVE

WARNING

PNEUMATIC FLOW TESTER G3l04, COMPONENTS TEST CONSOLE G314l,
AND COMPONENTS ADAPTER SET G3143 MUST BE OPERATED BY
AUTHORIZED PERSONNBL TRAINED IN TilE USE OF THE EQUIPMENT.

- -
repairing, assembhng, aud testing information
required to maintain the fuel valve. See figure
14-1 for test equipmeut and special tools.
Refer to H-3896-4 for protective closures.

Use

I

~T-5041512

V I 1'-5021003

v. 1'-5026080

.. ' I 1'-5034154

I 1'-5034179
,/

i/ 1'-5037819

t/ 1'-5041507

1/1 1'- 5047801

V'" L- 5 Ohmter Sprlug)
or equlva'ent

1'-5041520
01' equivalent

Dimpling Tool

Pull Gage

PORIlion Indicator Gage

Installs fuel valve retaIner nut.

Pressure-tests fuel valve•

Compresses fuel valve spring durin!, repair.

Holds pIston while lorq\1tnr; nut.

Torques piston b'Ulde bolt.

Flow-tests actuator piston during testing,

Used with ~'Iow Test Fixture 1'-5041507 to check
ac~uracy -r facility hydraulic now measuring
Instruments.

Deforms poppet seat retainer washer, which
locks retainer In place.

Measures pUll force of n.rlable resistor dh'lft.

Holds position indicator during tesllng.

t//.' 8101595

, Model830A
• (Triplett Electrical

Instrument Co),
or equivalent

• ~ 1432-1' (General
Hadto Co), or
equivalent

, / Model 1620C
j/ (Freed

Transformer C0),
or equtv'l1eut

v'1'J G3104
G314l

G3143

Assembly Stand

Multlmeter

Decade Reslslan~e Box

Megohmrneter

Pnewnatk now Tester

Componenls Test Console

Components Adapter Set

Holds fuel valve during repair and checkout.

Makes electrical measurements.

Used with Triplett 630A lor resistance teste..

Makes Insulation resistance t~sts.

Measures downstream p.1eumallc leakage.

Provides gaseous nitrogen and hydraulic fuel
control for testing fuel valve.

Provides hardware for fuel valve test setups.

Figure 14-1. Test Equipment and Special Tools for Fuel Valve
Figure 14-2 deleted,
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Paragraphs 14·-3 to 14-10
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14--3. DISASSEMBLING.

14-4. Disassemble fuel valve, as required, to
accomplish teccssary repairs and/or replace
m~nt. See figure 14-3 for parts and index
numbers.

I a. Install fuel valve In assembly .stand
8101595 and secure.

b. Remove plug (1, lA) and gasket (2, 2A):
then remove retainer (6) using retainer wrench
1'-5021003. On valves 410910 and 4i0910-11,
remove washer (6A).

c. RemMe scat. ('il, O-ring (8), and retainer
(9); thee remove screw (4), washer (5), re
tainer (; 0), and seal (11).

WARNING

.i.'oppct (l i) is c,nder spr ing-Ioad.
Care ""ust IJC exercised while using
spring compressor to rcmove pop
pet. Spri~l' load is relieved as
poppet Is removed.

d. Attach sprlnff, compressor '1'- 5034154 to
hOUSl.llg (43), remove nut (12) with wrench
1'-5034179, and then remove washer (13).

e. Remove the follow ing parts In the sequence
listed;

(I) Poppet alld closing spring parts (14
throuff,h 20).

NOTE

fling (16A) is on valves 410910 amI
410910-11 only.

(2) Valve (36) ancl gasket (37).

(:l) Screws (34) and waahers (35).

CAUTION

Rotating position transducer more
than 1/4-turn during removal can
damage electrical leads.

(4) Position transducer (38 through 41) as
all assembly.

14-2 Change No. 20· 19 May 1971

(5) Guide assembly (21 through 26).

NOTE

TorqUing 1001 T-b037819 is used to
remove bait (21).

f, Remove piston (29) hom guide (23); then
remove O-ring (27), retainer (28), and packlngs
and retainers l30 through 33). On vat',es 410910
and 410910-11, remove bushing (27A).

g. Remove bushing (43) from assembly stand
8101595, then remove bolts (3) from housing
(43 ).

1'1-5. CU:ANING.

14-6. The fuel valvo must be cleaned for fuel
servi(·e. (Refer to fl-3896-3, Volume I, for
cle;;ning procedures. )

14-7. INSPECTli;C ,AND REPAlflING.

14-8. Inspecting the fuel ,'alve determines if
the individual i.arts havo boon damaged by mis
h~ndJing or -.I'0ar. Sec figure 14-4 and inspert
individual parts for (lenera] condition, cleanness,
damage of threads, oorroslon, distortion, nicks,
burs, and scratches. Dimensional limits are
listed in figure 14-5 anel form the guide for
servic"ability of parts. Minimum and maximum
values are given which, when exceeded, require
repair or replacement of the applicable parts.

14-9. ASSEMBLING.

14-10. The assembly proc(·dul'es for the fuel
valve must he performed in tne oreer listed and
all parts must meet clmllline requtrements as
outlined In paragraph 14-5. The lubricant" used
In this procedure arc specified In the procc<:ural
steps. 5)JeclIied lubricatlo,l proeedul'p's
(methods) are outlined tn H-3896·3, Volume l.
See figure 14-3 for parts and ind<JX numh'3rs.

a. Install bolts (3) Into housing (43). Torque
bolts to 80-100 In-lb.

b. Place housing (43) in assembly stand
8101595 and secure.

Pages 14-3 and 14-4 deleted.
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(1..

Part Number

'1'-5021003

'1'-5021014

'1'- 5026080

'1'-5034154

"1'-50:14179

f-50:17810

;r.-.sM:~\'l1'l'T("~

'I'-5047801(a)

T-5011512(a)

Nolllencla t111'C'

Heta Ine l' Wrl'lH'h

Assembly Jiv.

P:'essure Test Fixtu ...•

Spring Cumpre ..... 1'

Wrpnch

TorquiHr~ Tool

Flu.. Test I"inut'e

CahbmtioH Stan<~lI'd

Dimplinl; Tool

H-',~"6 -3
Vol'Jllle H

Secllon XlV

Usc

Installs fuel valvl' retainer HUt.

Holds fuel v,lIve during "epair and cht'ekout.

Compresses fuel valve spring during repa.r.

Holds piston while torquing nut.

Torques piston guide bolt.

Flow-tcalll IIclualol' pillton durt"!: !mR.-mol,.

Used with Flow 1'"sl Fixture T-5041507 te I
c!leek accuracy of facility hydraulic flo"
1lIL'3surin[! instruments.

Deforms POIJPl't seat retuinpl' waslwf, vfhich
lochs !'etalnt'l' in place.

1,-5 (Hllnter Sprinr:) Pull Gal~c

or e~l\lvaient(aJ
lI!pasllI'es pull foret' of varIabll' r,,&isloJ'
1Jhaft •

1'-5041520 (.. )
or equivalenl "

'8101595

G3104(a)

03111(a)

Position InJ;calor Gage

Assembly Stand

Pneumatic Flow 1'~8t~r

Components 1'~st Console

Components Adapter Set

1I',)d8 position indieator during tl'~,tinf(.

Holds fuel valve ami assembly jl~ during
repair and checkout.

MCaSlll'f'S downstream pnPllnm: ie lc<lkag<: .

ProvidcH gaseous nitrof.{PTl and hyd('~,uJic

f~el cor.Irol fot' testing fnel valve.

Provides hardware for fuel valve test ,wtups.

Fignre 14-1. Test Equipml'nt Rnd Sppcla1 Tools fo~ Fuel Valve (Sheel 3 ,)f 3)

,---------,----

Part NtJlnber

HX20640· 11

nX20660- 33

HX20660-57

RX206CO-65

HX20730

HK3H5·1000()

Nomenclature

COl cr

I'l.l!e

Platl'

Pla!e

Plat ..

Closl.u'{l

----,---
(Jr.;c

Fuel Inlet port (E) and fuel ontlC't port (F)

Purge port (f))

Acluat"r close port (B)

Actuator open port (A)

Indicator port (C)

Indical.or shaft

Figure 14-2. Prolecllve Cov~rl3 and Closures lor "'lIel Valve
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l'ara!(raphG 14-3 to 14-10
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Vol"me 11

14-3. D1SAS8EMBLING.

14··1. D!sass"mble [lid v21ve. as requircd. (0

uC'('oll1plish necessary repairs ami/or rep' ce·
men\. See fi:;ure H-3 [or parts a1lC1 index
nUIlI!)pl'S.

a. Place fuel valve into ussemh1v jig
"'·5021044; lIwn install fuel valve and a5sem1.>ly
ilg in a5sembly stand 8101595 nnd secure.

1.>. f!ell1ov,) plll~ (1. lA) and l!Ilsket (2. 2A);
them l'PIl1UVC l"C'taillel' (6) using f(llnincr w,:olleh
T·502100:l. On valvcs 410nO and 410nIO·ll.
rel1lovP waGh('r (BA).

e. !<Cll1ove seat (7), O-!'ing (81, and retainer
(9): lhen ,'('move ser('w (4), washer ([ii, re
talllcr (10). and seal (II).

WAH NINe;

PO)l!,"( (14) Is under spring-load,
Care 1lJ11st hf~ p,\('n'isf?cl wlJiJr. u~;ing

S~H'ing eOIH\H'C::;S(ll' to r~'IlO\'(> pop

pct. SPI in!: load is rclic"cd as
poppel is ,·clllOved.

d. Attach spring; ('oll1presso)' 'I'-503Hii4 to
housing (43), n,mllve nul (12) wilh wrench
1'-5034179, and th':11 remflvn washn (13).

£'. Hemov{J the followin(..! parts in the SCI.lUl'B<.'('

listed:

(1) Poppet alld closing spring pads (14
lhro11gh 20),

NOTE

lli"g (1GA) is on vail'ls 410910 and
<l1091O-1J only.

(2) Valvc (36) and ga8knl (.17).

(3) Se rcws (:)4) and w'lshnJ's (35 J,

cAUTION

Rotating po::utiol1 transdu{'er more
lhan 1/4-tlll'n dUring removal ran
~lmnag(J clectrieal1eads.

('1) Position transullcnr (38 through 41) as
an assembly.

(5) Guide asscmbly (21 Ih!'''u"h 26).

N01'E

Torquing tool 1'-5037819 is uscd to
l'cmovc bolt (21),

14-4 Change No, 19 - 10 Sept'olmbCf 1970

i. HelllOV(' pislon (29) [rom guide (23); lhell
reIHO\'(J O-l'iJH~ (2'1). }(dainl'I' (2BL and pa('klll~~S

and retaincl's (30 lhl'ou~h 33). On 1·"lves 41ODIO
and 410fJlO-11. re'nuV" bu,hin~~ (2.7A),

g. n(~l1l()\'c huu,..,ing (43) from aSl:icllliJly stl'lnd
8101595 and a sS"IllLJly j i~( '1' - 5021044: tlwn r,,
move 1.>ollH (3) frolll housing (43).

14-5, CLEANINl1.

14-6, Thl' [ucl valve mu~\ he deaned [;,r fud
servic('. (Hefer to H·3896-3, Volun;e r. [or
deaning' pl'ocecJurc1-.i.)

l-l-7. INJPECnI"e; Ar-;n HEI'AIHINl1.

14-8. Illspcetill>\ the [uel \alvn determines it
Ow individual IHtrts ha\"l' b"un d:lllluged by Illis-
!la1\<.\11n~~ or wear. SN~ f1~\J),(' 14~4 nml illspel'l
individual parth fol' !2,f'ncnd COJldilioJl. C!('HII
nc.'3s. dama!,(' 01 thn:ads. l'UII psior'l, distortion,
n\('Y.8. hU}'H, aDd 3t'fZltl'lICS. l)lll1f.nlsiollHl limits
.ire IIHlpd ill flgure 14-5 and 10rlll the !!uid(' for
.sCA'\.'H'uabilJty oj part::;. i\lintl1lullI and llla,"(imum
valu('~:; fll"{! t-tlvet\ \\'h1('I1, \\ \wn t.':'\.t'cf:ded. l'f!qmH'
repair or rejilar'e11lent of the "pplir'nhlc parIs.

14-0. A8SEMI3LlNG.

14-10, The asscmhly IJllJCet\ures for the fUl'l
V<1:\,(' 1l1U·)t b{~ IWriol'lJ1f!d in U)I..' (lrdt'l' Iif!tNI and
all pal't:; shall I1lt'et cle;IIllllg requlrr'llwnfs as I
oulllnrlcl '.n pal'agl'l\ph 14-5. The lubricanls
u'Jcd in lhls procedurc are spccified m the
procedural ste{ls. SpeciJied lubrication PfO-'
codures (methods) are outlined in H"3396~3,
Voluffin l. See flgurc 14-3 for parts and mdex
nUmfJPl'H.

a. Inslall \',,\ls (3) into hous;n\! (·13l, Torqup
bolls to 80-100 in-lb,

b. Place housing '(43) inl" aSRembly jig
'1'- 5021044; thell in51all fuel valve and assembly
jir, in nssemhly sl:-.ncl 8101595 and secure.

I"~~(H' to in'StoHing pist\Jn, milKe sure
pisloii'lJll:erl.h"le i1yJrHulic flow-test
has boen perfol·mod.... RelC,r to Jlara
gmph 14· ~2 {or test procedure am\"
US" flow tnst fixturc T·5l!4150'].
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Sedioll Xl V R-38n6-3
Volum{' II

I I pluv(a) 13A lll~crt 2'1 II nU,;hill~k ) 38E \Va~her

III I'lu~(I») 14 Poppet 28 HelaineI' 3UF COVCI'

2 Uask l't (a) 15 O·ring 2H I'IHlon 3Q O-rill~~

211 Gabkel (lJ) 10 Helal"er 30 Pac'king 40 Packing
3 Dolt lOA Htill' c) 31 Ht'ta iner 41 HetnlllC'l'

4 Serev..· 1'1 WaHher 32 Pat'kjm~ 42 Nalllt~pJate

5 WJsher IU W:Jshcr 33 Hdail\cl' 4211 llltiprl
0 Retailler 19 Sprin~~ 34 ~)crcw 42lJ Insert
6A WaBher p) 20 Washer 35 Washer 42C lllsert
7 Spat 21 Dolt 36 Valve(a) 42D Insert
0 O~ring 22 Washer 3'1 Gasket(a) 42 " Insert
9 Retainer 23 Guide 30 Nut 421' Insert

10 HelaineI' 24 Guide 3HA Washer 42G III"er[
11 Seal 25 O-l'in~ 38B Sprillg 42H In~wrl

12 Nut 26 a··ring 38C 1'111 43 Housiui',
13 \Vas)'er 27 O· ring 38D Housing-

(a) On vall'{, 405280.
(b) On val yes 408050. 408070, 408070-11, 410910. alld 4l0iJlO-I1.
(c) On valves 410910 and 410910-11.

l"igurc 14-3. Fllel VaIVlJ-- Exploded View (~llCet 2 of 2)

Pnrt Name and
flldex Number._---- Jfltipecting Hepairlllg

RetaIner (6)

Seat (7)
Guide (24)

Retainer (10)

Poppet (14)

Ring (lOA)

Washer (17)
W,lsher (Ill)
Washer (20)

Spring (19)

Dnmag('d threads.

Damaged or worn lo('kin~~

pell et.

Damaged scalillg surfate.

Deteriorated or dlul1at~ed

anodic coating'.

Damage to skirt surface.

Damaged or mi.tisi.ng
inserts.

Deteriorated or (bmagod
anodlc coating.

IJamag(~d sUl'fn~e.

Dam.<lgcd surfaces.

COInpressed rating.

Refer to 1l-3896-3, Volume L for thread
repair,

Replace.

Heplace anodic coattng 01' ll'idite as outlined
In R-3896-3, Volume I.

Rej'lace.

Hcplacp insorts.

Hepla(:e anodic coattng or irlfhtp as outlined
in H-3896-3, Volume J.

Replace.

Replace.

Hefer to figure 14-5.

Fi,.(Ilre 14-4. III"pediJw. all,1 Repairing Fuel Valvr, (Shcct I of 2)

14,,6 Chanf~e No. 14 - 8 .Tanuary 1960



H-38Pd-3
Volu,He II

Section XIV

Part Name and
Index Number ~n"pecting

Guide (23) Damaged "ealin~ s'Jdac,'s,

Dclcl'im'at('d or :lama~ed

anudll' ('oat ill~.

Hlile dial1lHr r.

flushing (27 A)

Piston (29)

PO~itiOIl trans··
du",,,' (38 Ihr"u!~h

41)

HOlls;n:; (43)

Damaged ~r'Iatin~ ~uda('e.

J)anlaL~C'J t'xter lor sUl'fa{'(!.

Dam,u,ed threads.

V"l"I[y lhal hydrauli(' lloll'
th' ough bleed h"Ies is I. 45
,'J, 10 gpm. (Ilf'fet' to par
:,gral,h 14-22.)

J)al1la!~ed thl'('ads, ~Jlril1H'.

ur seal

".Iden"" of O-rin,~ particlps
(black particles) along shafl,

Bent shafl.

Daml\l',('(! spnling surLwc:,s,

Damaged or missing inm"!rts.

Damag"d threads,

Deteriorated 01' damag-cd
anodIC ('oating.-_._----------

Ilepail'lng

!lepla('e.

Ileplat'e anodic coatinl: 01' irldile as ollllined
in H-38~G,3. Volume l.

Hpfer to figllre 14-5.

Ilellla"e.

Heplace.

Herer to 1l-389IL 3. Volume I. for thread
rcpalr.

Hemov(" ohstl'U<'t101l ur 1cpIat'e.

llepIacc.

A'-jhi~1I illdit'alor for uverhaul.

Assign indicator for overhauL

Heplal:e.

!leillat'(' inserlcl.

Hefer to H-3896-3. Volume I for thread
repair.

Heplace >I1lt)(lit' coatin~ 0" iridite as outlined
in H-389O··3. Volume I.

Ftgun:> 14-4. Inspertln!'; and Hcp,llring Fuel Valve (Sheet 2 of 2)
------_.---

M inirnum Maxi mUm
(Inches except as noted)

;.496(:1-) 5.490(a)-
5.490(0) 5.493(b)

0.'/5.0 O. "14';0

Part NamfJ' and
Index Number----

Wn,.hcr (17)

Dimension

Skid olltslde diametcr.

Inside diameter fol' piston
rod (29).

Outside diameter for
retainel' (10),

Skirt groove diaUlE."tcr
for rtn~ (lGA)

Surfaces to be parallel to each
other ,,';~.hill D. DOG Inch.

3.371

". 250(b)

3.373

f,;j On valves4052AO, 408051l, 1080'10, and 4080'/0-11.
(ti) On valves 410910 and 410910-1.1.

Fi~\'re 14-5. Dimensional Limits for Fud Valve (SIH'et 1 of 2)

Char,!,(' No. 14·8 ,January 191;9 14·7



Spelion XIV

Part Nann' and
Imlc1x Numb(ll'

Sprinl( (lil)

(;,lidp (23)

H- 3896- 3
VolullIe II

C'ornpl'('SS to (), !)t1(j illl'iWS.

1Iolt' diallll'il'l' fur piston
l'od (2!J\.

Ollt':'lCll' dianlcll:r for
p"PI)('1 (11).

Oulsid" 'hanH'I,'r fill' I;ui[\,' (23).
Illlie dial1ll'h'r for pislon rod (29).

H1.51b 94.;' III

I. 0625 1.1)035

1J.7500 O. '/503

I. 001 I. 002

1.002;;('1) I. 0635('1)
1.009(U) 1.071(b)

Out sid" d,,\nll'I"r SUI fal'(' for
gui[\l' (23) 10 1)(> straight
wililill 0 Oll05 Illch.

Illsi<lp dialllt'lf'}' fllt' hushing
(~.7A).

In,'id(' dia,m·t"r for poppd (11).

Ins,dl' ,hampll'r fot' s,'at (7).

1.1U7Q(Ii)
5,490(ll)

5.502

:}.G2~

I, I HU5(")
5.4U:l(b)

5. ,505

5.027

------_.-
(a) On vall"'8 40f,2HO, 10UU50, 10U070, ami 4080'10- II.
(Ii) On valv('s 410910 lwd 410910-11.

Figur" 14-5, D"IIl'nsion,,1 Lill1lts fur Fud Valve (;;Iu'l't 2 uf 2)

I e. Lullricalo (Mdhod L) packing (32) with
n11231 groase (Dow Corning Corp); thon iJlsert
packing and relainers (33) into groove of
piston (29).

I d. Luhricate (Method L) packing (30) wIth
l'S1211 t I!:rease (Dow COfllmg COl pi; lhen in
stall pa~killg find retainers (31) on piston (29).

I e. Luhricate (Method L) O-rinf, (27) with
FSI281 grease (Dow Corning Corp); then in
sert O-ring and retainers (23) iIlto groove of
guide (23). On valvos 410910 and 410910·11,
insert bushing (27A) into guide (23).

f. CarefUlly slide piston (29) into IOUlde (23)
ulltil piston contacts bottom of g>llde.

I g. Lubricate (Method ,J) O-ring (25) with
lubrleant groase 11130140-012 (Hockeldylle); then
install a-ring nnd guide (24) in.+o guide (23).

I h. Lubricate (Method J) O-ring (26) with
lubricant grouse lllJOHO-012 (Hocketdyne);
then Insert O-ring in housing (,13).

14-8 Change No. 19 - 10 September 1970

jlA. Apply a thin coat of FS1281 greus" (Da-v I
Corninf, Cor!') to area '.Ilside surface of housinf,
(~3) that makes contact with poppe. O-ring (15).

i. IllS tall guide (23) and pIston (29) into hous
ing (4:J). Milk,. sure guide (24) ia alined with
drilled passage in housing (43).

J. Secure l'ui<le (23) to housing (43) with bolts
(21) and washers (22). Torque holts to 315-385
In-1b using torquing tool '1'-5037819.

k. Lllbrieate (M'"lh"d .J) O-rinf, (3H) with I
lubric,mt grease RB0140-012 (Rocketdyne): then
install O-ring on (lnsition transducer.

CAUTION

'I he spring must uc held firmly. :f
the position transducer is allowed
to snnp open under spring force,
damage to the slider block fHstener
in the variable rosl3tor will result.

kA. Check position transducer shaft for
adequate lubrication. If lubr lennt on shaft ts
not visible, apply a thin film of F81281 grease I
(Dow Corning Corp) with a lint-free swab In
serted belween \)011" of apring, If l1PCe,~sary,

compress aprlng to gatn access to shaft.
Excess lubricant on shaft Is acceptable.



11-3S9S-:J
Volume 1I

I \. Luuricate (Method ,T) packing (40) with
11l1't'\cant greas" IlIJOl41)-012 (llocketdync);
thcn install packing and retall1crs \41) on
positton tr:Ulsduecr,

lAo Makt~ sure spring i.~ centered in waalHH'
,)n cml of sh~jt.

CAUTION

Hotaling the position transduccr more
lhall 1/4 tUrI> during installation can
damage lhe electrical leadR.

1:1. Carefull;' slide p03itlon transduccr inlo
houR'nr, (43) until flangc on Covel' (3UF) contacts
surface of houRing.

mAo Prior to securing position transdocer
to hou~illl, (43), check that spring (3UB) is not
binding "y m~asurllJg (iistance cove. (38 F)
springs out aw"y from valve housing (43). Ilis
tallce must not exceed 0.300 inch.

n. Secure position lrRnsdu<:er to houslnl; \13)
with screws (34) aulC\ washcrs (35). Torque
screws to 60·· 70 in-lh.

nA. Check that position tr~U1sducer is fully
extended into valve piston and indicatcs valvc
;s in closed position as follows:

(ll Mcasurc rcsislance bctween pins A
and C. llesistanee must he 2,000 ±IOO ohms.

(2) Measure resistance lJetween pins n
and C. Hesislan'lo lnust be 2, 095 ~ 325 ohms.

(3) Measure resistance between pins J)

am E, Heslstance must not exceed 0.5 ohm.

I 0. Lubricate (Method ,J) gasket (37) w!th
FS12U1 grease (Dow Corning Corp); then
install gasket on valve (36).

p. Install valve (36) into covel' (38F).
Torque vah'e to 40·6& I,,-lb.

Chauge No. 19 - 10 Septerr.bor 19'10

Secl ion XIV

14-8A/14-BFl



H-3896-3
Volume II

Section XIV
Paragraphs 14·1110 14-12

q. Install washer (20) and spring (19) on
guide (23); then Install washers (18, '.7).

r. Luhrlcate (Mcthod L) O-ring (l5) wilh
FS1281 grease (Dow Corning Corp); thon Install
O-ring and retainers (16) ;>'1 poppet (14). On
valves 410910 and 410910-11, Install ring
(l6A) on poppet (14).

s, Carefully slide poppet (14) Inlo housing
(43 ).

t. Compress spring (19) with spring com
pressor T-5034154; then install washer (13) and
nut (12) on stem of piston (29). Make sure nut
has full thread engag'ement On stem of piston;
then l'emove spring compressor T-5034154.

u. Torque nut (12) to 300-350 Ill-ih. Use
wrench T-5034179 to hold piston (29) slatlonary
when torquing r.ttl.

v. Install seal (Il) and retainer (10) on
poppet (14); then seCure retainer to poppet with
screws (4) and washers (5). lIand-tighten
SC1'eIVS only.

NCYfE

Seal (11) must be installed so that
Chamfered edge wUl make contact
with seat (7).

w. Lubricate (Methou J) O-rla[( (8) with
lubrtcant grease RB0140-012 (Hocketdyne); then
Install O-ring and retainers (9) on seat (7).

x. Connect a source of gaseous nitrogen
(MIL-P-27401) to the OPEN po:t.

y. SlOWly open 100 ±10 pslg gaseous nitro
gen to the OPEN port to open the valvo.

z. On valves 405280, 408050, 408070, lUId
408070-11, Install soat (7; in housing (/J3);
thon Install retainHl' (6) by hand until locking
iMPort contactq h(,u~lnl!. Torque retainer to
~50-300 In-Ib above torque of locking feature,
using retaln~r wrench T-5021003.

aa. On valves 410910 and 410910-11, Install
seat (7) in housing (43); then Install washer
(OA) and retainer (6). Torque retainer to 600
700 In-Ib, using retsinar wrench '1'-5021003.

aaA. Uaing dimpling tool T- 5041512, dpforn:
washer (tJA) four places, into !l'l'ooves of re
tainer (6). Washer must be doformcd a minl
mUIr. 01 0.040 Inch.

abo Reduco preesure to lIero to elose the
valve and allow seal (11) to center In proper
poallion against soat (7).

ac. Hemove source of gaseous nltro!~en frol11
the OPEN port and connect 11 to the C LOSE port.

ad, Slowly apply 50 ± 10 psig gaseous nllro
gen to the CLOSE port to ohl3in proper seatillg
of seal (11); thon torque acrews (4) to 60-70
In-lb.

ae. Heducc pressure to zero; Ihen remove
gaseous nitrogen source from CLOSE port.

af. Lubricate (Method J) gaskets (2, 2A) with
lubricant grease H 80140- 012 (Rocketdyne); then
Install gaskels and plugs (l, lA) tnto housing
(43). Torque plugs to 80-120 In-Ib,

ago Hemove valve froll1 assemhly stand
8101595.

14- 11. TESTIN U.

14.12. This prucedur" outlines requirements
for complete testing of the fuel valvf!, using
Components Test Console G3141 and Compon€nts
Adapter Set G3143. PIl€l'matie Flow Tester
G310', and If,ak-test compound (MIL-L-25:'67)
are used for pHeumatic leak-testing,. Any devi
ations, including the lise of other test equip
IJwnl, must be equivalent to the test requirc~

ments, sail!ty standards, and e']uipment
specified III this p.-ocedurc. Prior to starling
the l~st, Install I.eat plates on fuel valve as out·
IInod In Cigur,' 14.6. Inc"x letters are assigned
to the valve ports for ease of Identification In
llills,ralions. SCt up components lest consol!'
electrical patch-panels (£lgure 14-7) and pre
pal'o consolo for Us" (figure 14-8). f*e figure
14-9 for fuel valvl! tesl port identiClcation and
a cutaway view. Refer 10 paragraphs 14-13
through 14-22 for fuel valve t~st proredUI'c~

and see figure' 1<1-10 through 14-12 for test
setups.

Valve Port .Tcsl Plale Furt Connection-------
OPgN (A) ,·(,02r-080-121 ANBI5 .. 6C

CLOSE (il) 'I'-502008L ·120 A~1815-6C

Vk;NT (e) None AN815-4C

l'UHGE (D) T - 5026080 -119 AN815 .. 4C

INLET (E) T - 3026080.127 ANf,15-4C

OUTLET (F) 1'-5026080-127 AN815-4C

Figure 14-6. Preparing Fopl Valve fur Teeling

Change No. 20 - 19 May 19'/1 H·9
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Figure 14-7. Components Test Console Patch-Panel Requirements (Sheet 1 of 3)

11-10 Change No. 1 - 6 DocE'mher 1866
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Flgllre 14-'1. Components 'fest Console l'atrh' Pallel llr.qulrl)rncnts (ShPE't 2 of 3)

Chantte No.4· 6 Dt'rcrnbpr 1966 11-11



Section XIV R-J896-3
Volume II

Patch- F'ron) To Patch- From To
Cord (a) J6· J6- Cord (a) JO- JO·

K5 09 1A 3J K3. ( ) 5E 12M
5,J 3088-1'1 b 5F(+) 1010'
16J K4.09 50 8H

K5.09 IB 3H 15H
OJ K3. 5M 161,
16M K3. 6E 12P

K3. Ie 12A 3088 -17 (b) of( +) 10E
K3. IE lID K4.09 60 BN
K3. IF lOA 150
3088-12 lL 12K K3. 6M 7B
K3. 2C 9B K5.09 7A 7M
K5.09 20 100 8A

120 813
16R K3. 7C 17N

K3. 2E 3C K3. 7£ 8E
3088 -I? 2F 12J K3. 710' 19L
K5 09 2L SP K3. 70 l7P

lIB K3. 7J 8J
15P K3. 7K 19K

K3. 2M 6A K3. 8e 17K
K3. 3D 'IN K3. 80 I'lL
K4.09 3E 4E K4.09 9A 19N

7R 19P
K3. :JG 9C K3. 9E l2D
K3. 3L 19M K3. IOC 15A
K5.09 JM 5A K5.09 lOP 12N

SD 12R
aD 13R

K3. 40 7P K3. lOR 15K
K3. 4C 12C 3088-17(b) l6A(I) 16P
K3. 4M l6H K4.09 19D 17M
K4.09 5C 6C 17R

9D

fa) Us£' any 'cQrd lenith required on all patch-cords numoor('(l Ka.
(h) Diode patch-cord must be connected ",!til red lead On same side as (+).

-'-'

FJgul'c 14·7. Coml'onents Test Console Patch-Pam." Requirements (Sh~et 3 or 3)

11 -12 Change No. 4 - 6 Deeembp.l' 1966



The press-t0-opcrlltc switch-lights located on COlllponents Tcst
Console G3Hl operate on and off by alternately pressing the face
of the switch. Makl sure switch-lights II re pressed only as nec
essary to ohtain specifiLd indication.I

Pancl

H- 3896-3
VolullIe II

Contl'ol

Non;
Position

Scction XIV

Indication/Rclllll rks

PRr;-POWg!~TllHN ON

POWER DlSTIllBUTICN CDI (30 AMP)

CB2 (10 AMP)

Pulled out

Pulled out

Console roa \1\ power off.

Electrical uUllty outlets
power off.

PRESSURE/TEMPERATURE CHANNEL SELECT OFF
MONITOR

DC POWEll SUPPLY ACINPUT Down (off)

F.LECTnICAL CONTROL

VOLTAGE VEHNIEH Midposition

VOLTAGE ADJUST ~'ully counter
clockwis(~

GURHENT LIMIT 0

AC INPUT INDICATOR OFF

hfiLLIAMPERES HANGE O~'F

Sf:LEC'I'

VOI,TS HANm; SELECT OFt'

OSCILLOSCOPE

DIGITAL VOLTMETEH

TEST CELL EI,t:CT.
OUTLETS

VOLTAGE ADJUST

INTENSITY

115 V /230 V

100 KC STD INT/EXT

powen

Connector J701

Connector J702

Full DECREASE

,",OWEH OFF'

115V

INT

Down (off)

Cable 123100~

or 1231004

,It rear of unit.

At rear of. unit.

Connection to fue I
valvo.

Figore 14-8. Preparing Components Teet Console for Use (Sheet 1 of 4)

Change No. 15· 23 April 1969 14-13
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Panel Control Position Indic at ion IRemarks

PIlE-POWC;R TUIIN ON
(CoiiiiliJcd)

Connector ,1703T"S'1' CELL ELF:CT.
OUTLETS

Ilesistor plug
3038-9

COllllcctor J704 Capped

Connectol' J705 Cable 1231012
01'1231009

CAUTION

Temperature indicator land.

For valvn manUold control.

Check that lacHlty pneumatic and hydraulic supplies to cun
sale nrc olf.

!.'OWkjiLTIJ.RN ON

POWER DISTRlDUTION eEl (30 AMP)

cm (10 A1>ll')

Pushed in

Pushed in

Curfsole main power ':'n.

Blec1rlral utility outlets power
on.

None.

POWER lil;ht ON. AC INPUT
li;;ht on. (a;

None,

None.A (0-500) x 2

(0-150)

Up

3

VOLTS··HANGE
SELECT

MILLIAMI'ERBS
IIANGE SELECT

ACINPUT

CUlIfllmT LIMIT

ELECTRICAL CONTIlOL POWEll

DC POWEll SUPPLY

I

I

I

I

I

•
I

I

I

TF:S1' SELECT 2

Tr~ST SELECT 3

n;s1' SELECT 4

TEST SELECT 5

'1' EST GEl,EC'l' 6

Tr.~S'[ SELECT 7

n;ST SELECT 8

Light I OFF. Test power
control. '.•il

Light 2 OFF. DVM return
control. (a)

Light 3 OFF. Variable resistor
monlto~ control. (a)

Light 4 OFF'. Variable resistor
monitor control. (a)

Light 5 OFF. M~nl·I01<.i valve
solenoid cuntrol. \a

Llgh: 6 O~" 1'. Manifold valve
solono1<1 co~trol. (a)

Light 7 OFF. Hy,dranllc lIow
monitor rontrol. (a)

Light 8 OFF. Pl)eumatic now
monilor control. \a)

VOl,TAGE ADJUST INCREASE VOIJTS mpte!' indicates
24.0.4 volts.

I (a) U indication is not as specified. prpus Rppllcable swtt"h-l't:ht.
--------------

F'il'll!'e 14·8. l'n'parinr. Components Teat Con~nle 101' Usn (Sheel ? of 4)

14 .. 14 Change No. 20 - 19 May 1971
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Section XI V

R I~SE'J'

FLOW MONITOR
SHUTOFF

LOW FLOW BYPASS

SPRIN9 CLOSING FURCE n;S'J'

DIGITAL YOLTMETER 115 Y1230 V

100 KC .'lTD INTIEXT

STORE/DISPLAY
DURING COUNT

RANGE

FUNCTION

ATTENUATION

SAMPLE PERIOD

SAMPLING RATE

POWER

Position Indic at ion/llcm;'l'ks

OPEN. (a)
.. I

CLOSE, (a) I

VENT. (a) I

VENT. (a) I

CLOSE. (a) I

CLOSE. (a) I

115Y At rear of unit.

INT At rear of unll.

STOHE '\t rear 01 unit.

Pancl

IlYDHAULlC CONTHOL

Control

HYDIIAULIC ::;VS'Tf:M
BYPASS

IlYDIlAULIC SYSn;M
SUPPLY

TERT CELL SUPPLY
"A"

1'1,ST CELL SUPPLY
"B"

10V

VOLT

Midposll!on

1 SEC 100 PER

STOP

ON If digital voltmeter indicates
OV Ell I ':lAD, wait at least one
mlnutt belore resettlng.

Digital voltmeter indicates.
00. 0000 to 00.0001 voll. In) I

NOTE
Allow digital voltmeter to warm up for at least 30 minJtes prior
to cse.

FLOW MONITOR TEST.§.

DIOlT AI, YOLTMETER 115Y/230Y

100 KC ST [) INT II!:XT

STORE/DlSIJLAY
DImINO COUNT

RANGE

1l5V

!NT

STOR1~

lGOV

At rear 01 unit.

A,: rear of unit.

At real' 01 \lnil.

FUNCTION FREQ

(a) If indication is not ns specified, pross appilcabJ e swilr:h ·lIaill.--------
Figure 14-8. l'teparing Components Test Comj()le lor Use (Sheet 3 of 4)

Change No. 20 - I 9 May 1071 14-15
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Section XIV

Panel

FLOW MONITOR TESTS
'((:ontinued)

DIGITAL VOLTMb:TEH

R-3896-3
Volume D

Contr"l

AT'mNUATION

SAMPLE l'EH!OD

SAMPLING HAT!!:

,POWEll

NOTE

l'OSltiO.l

Midposilicn

I SEC
100 PEn
STOP

ON

Ind leat lon/Hcmarks

HeadjnstnlCnt may be
nec"gsary during t"stto
obtain consistcnt read
ings, Hefcl' to digital
vollnlflter manual.

On ELECTHICAL CaNTHaL panel, TEST SELECT 7 switch-light Is
for hydraullc flow and TEST SELECT 8 switch-llght Is for jlneumatic
flow, Doth swltch-llghls must not be on at thc samc timc,

PNEUMATIC PHEPARATIQ!i:

a. Make sure that console is In the fo11owlnl,( condillon:

(1) Vent valves clost'd,

(2) Shutoff valves closed.

(3) Ulillty val ves closed.

(4) He[!ulators closed,

(5) Utility and test eell outlets capped.

b. Supply facility f:aseous nitrogen to console.

c. Un SYSTEM SUPPLY panel, 011(>n TO l'UEL COMPATIBLE SYR 8hutoff valve.

d. On PNEU SOUIWE CONTHOL panel, opcn NlTHOGEN SOURCE SHUTOFF valve.

WAHNING

SYSTEM PRESSURIZED lights (located 011 console and In test cell) come
on 10 Indicate pressure downstream of console regulators and Into test
cell. Safety precautions specified III R-3896-3, Volume I, must be fol
lowed to ensure safety of personnel worldng with pressurtzed systems.

Fib'1tr~ 14-8. PrcparJlIg Components Test Consolt' for Use (Sheet 4 of 4)

14-16 Chanr;e No. 14 .. 8 ,January· 1969
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Section XIV

ELECTRICAl. HL:CEPTt\CU~

'00Jt
2K
n

AS"
GROUNf)--1

OP"N I
I
I
I
I

VALVfo: I
('LO'iED

I Il.- I ._J

I SIlAt'1'

~ Exn.IiDE; ()

\'AIUAIlL}; RESISTon SWITCIl
AC'JI F:f'»

r--
I OPEN

I
I
I
I
I VAl.V>:I CLO";I)

I

I--~.!!.l~':-Ol{ ('om;

PIN WIR.~ COt.OR

A nED
~--

--E.- (,ilEEN._------
C ~~,Ac:K

I) nEll" \"'Iun.:
---~.~

J:._ IUEF.N" WHITE._.__:.~,. LACK &i WHITE.
J) Wll1n:

[;Lt;C'rlUC'AI,
RIo;Cf.;J'-rACU:

~ INDICA'IOn
~ V~':NI' J10HT(t.)

@ 0A-

A-

[!J ON VAl.VES 405280 ANlJ -1080$0

~ ON VAI.VES 0110910 AND 4l0IJlo·\1

GUIDE

lNUICATOR

ouru~'l'

l'ORT (f I

_____________4:::0:.:09:.::70,.C-~D

rmV>:NT l'OllT
HEI.u.:r VALVE

-CLOSED l'ORT PASSAGEWAY
OPEN PORT PABSAm;WAY

_=4"l'. -D01.T

STUD

['EjmNG

DETAIL B

OIlAlN
POUT

Figure 14-9. Fuel Va1vo w -Culaway View
Change No.6 - 24 March 1967 14-17



Section XIV
Paragraphs 14-13 to 14,·/4

Procedure

R-389U-3
VohtnW Jl

Hesull----
14-13. POSITION TllANSDUCEH HESlSTANCE ANlJ SJlHlNG CLOSING FonCE 1'1';81',

WAHNING

All hydraulic :lres8ure must he off aud while rOom cll,al' of f,wl
vapors hefm'c elcetri<:al tests al'e performcd, to pl'evpnt injury to
personnd and dalll,\~c to cljuipmcnt.

a, PI'epare Components 'rest Console G3141 ,lnd fuel
valve for use as outlhH'd in polragraph 14-12; then cou
neel fuel valve to console (figure 14-10), Do not con
nect cable BDG2145-2 to fuel valve.

b. Using MIW PIU:SS FUEL COMPA'['Il.lI,f: pancl,
apply pressure tu manlioid valve as follows:

(1) Adjust P1li':SSUm: IUWULAI'OH until HEG
SUPPLY JllmSS galle lndieal<!o 200 ,20 psI.

(2) Open SI1UTO~'F vall'p, JlIWSSUIU: HEG
ULATOH may reljuire adjusln\l'ut to oblalu r"sull.

NOTE

None.

MEl) JlHESS FUEL COMPATIIlLE
paJ1l'l Pl'(1~sul·l?'('od.

PHESSUHE MONl'l'OIl "13" [lag" must
indicate 200 ,20 pSL

All switches used during this test are located on Ihe EI,ECTHICAL CaN
THaL plWC[ unless otherwise sJlecliiNI.

a. Perform the following:

(I) Turn VOLTS meter HANGE SE~LECT

SWitch [0 D (0-30),

(2) Press TEST SELECT I and Gswitch
lighls.

(3) Turn MILLIAMPEHES meter RANGE
SELECT switch to C (0-250).

CAU'l'ION

VOLTS met('r llIust indicate 24 to.4
volb.

MJLLlAMPEHES meter must nllt (·x·
eecd 50 milliamperes, Lil(hls I, 6,
and 1A on, Valve fully closes.

None.

ExceedIng 28 volts when turning VOl/rAGE ADJUST to lNCHEASE can
damage manifold valve solenOids.

b. llSinlS megohmilleter, apply 500 150 vdc
between pins E and F of valve electrical Con
nector and measure Insulation resistance.

Hcslstanec must be 100 megohms
minimum.

14-18 Change No. 14 - 8 ,January 1969
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Procedure

c. Using mullimeler. measur" reslstam'e al '/alve
e1ectrlcnl connector as follows:

(1) Between phIs A ,md B.

(2) Betweon pins /I and C.

(3) Between pins Band C.

d. Using multhlCler and decade reslfJtance box,
mmlsure I'aeistance betwecn pins D and g as follows:

(t) Adjust decade roslstance box fur O. [) 0111:1

and 7.ero Illultimeter.

(2) Connecl mnltlmeter leadS to dlwnde reslslanco
box lermlnals,

(3) Mensure decade box resls\;I"ce llnd noto
oxact n' "tlmeter Indication for 0.5 ohm.

(4) Meaf1u"() reststance betwenn pins D and E.

e. Press TES1' SELECT 5 and 6 switch-lights.

f. Using megohmmeter, apply 500 ;50 vdc between
pins D and E of valve electrical connector and measure
Insulation reslslance.

g. Using mulllmeter, mensure reslslance at valvo
electrical connector ns folluws:

(1) Between pins A lllld 8.

(2) Between pins C and B.

I'. Using Rlulthnoter and decade resistance box,
~Jasure ,'esistance between pins ~~ and 10' as follows:

(J) Adjust decnde resistance box for 0.5 ohm and
zero multlmeter.

(2) Connect mulilmeter leads to decade resistance
box terminals.

(3) Measure decade box resistance and n3te
exact multimeter [ndlcatlon for 0.5 ohm.

(4) Measure reslstmwe between pins E and F.

\. Press TEST SELECT 5 and 6 switch-lights.

J. Press TEST SELECT 1 und 6 switch-lights.

Section XIV

Hesult.----

Heslslance must be 500 *75 ohms.

HeslswlIce must be 2,000 ±100 chillS.

Heaistanee must be 2,095.325 ohms.

NOIll:,

None.

Non~.

Heslst,mce must not exceed 0.5 ohm.

Lights 5 and 18 on and lights 6 and .I.A
off, Valvo 0llens,

Heslstance must be 100 megohms mlni
mUlll.

Re&lslance must be 2,095.325 ohms,

Hoslstallce must be 495 i 160 ohms.

None.

None,

None.

Resistance must not exceed 0.5 ohm.

Lighto 5 and lB off and lights 6 and lA
on. Valve closes.
Lights 1, 6, and lA off.

Change No. 21 - 12 November 1971 14-19



Section XlV
Paragraph 14-15

11-3896-3
Volume II

Procedure

k. Using MED PRESS FUEL r.OMPATIBL~;panel,
reduce preSSl\l'e to manifold valve as follows:

(1) Close 9HUTOFF valve and open VENT valve
\ultll PRESSURE MONITOR "B" gage indl('ate~ zero;
then close VENT va Ive.

(2) Adjust PRESSURE REG ',ATOll ulllll REG
SUPPLY FriESS 'Sage indicates zero.

14-15. ~rlllg Clos!11~U".!!!·~_~'!!..

Result

Manifold valvo clepl'essurlzed.

MED PIlESS FUlU, COMPATIBLE panel
deprossul'i zed.

VOLTS meier indicates 24-25 volts.

NOTE

All switches used during this test are located on the ELF.:CTHICAL
CONTROL panl!! unless otherwise specified.

I a. <:onnect cable BB527·lii-2 to fuel valve; thon per
form the follOWing:

(I) Tum VOLTS meter HANGI> SELECT switch to
D (0-30) and turn VOLTAGI> AD.JUST Imob until VOLTS
meter indicates 24-25 volls.

(2) Press 'I'EST SELECT 1 and G sWltdl-lll;:ltS.

(3) Tum MILLIAMPERES meter HANGE SELEC'l'
switch 10 C (0-250).

MILLIAMPEHWl nwter n,u~t not eXt'i!ed
50 '"llllamperes. Llght9 1, ll, and lA
on.

None.

None.

NOlie.

None.

None.
None.

NOlie.

A'I"fl'NUATION switch to mldposltion.

SAMPLE: PEIUOD switch to . : S~~C 10 PEH.

SAMPLING HATE switch to STOP.

CAUTION

E:xceedlng 28 volts when turning VOLTAGE ADJUS'l' to INCIlEASE
can damage manlfold valve solenoids.

b. On DVM panel, verify that switches aro In the
follOWing positions:

(1) STOHE!DISPLAY nUHING COUNT switch to
STOHE.

(2) HANGE swltl)h to 10V.

(3) FUNCTION switch 10 VOLT.

(4)

(5)

(8)
c. On DVM panei, press RESET switch.

d. Press TEST SELI!:CT 6, 2, and 5 sWltch-lIght~,

in order given.

DVM must indicate 24.0000 to 25. ooeo
volts.

Lights {) and 1A off alld lights 2 and 5 on.
DVM must Indicate 019.400 to 019.776
volts. Valve remaills closed.

e. U~lng MED PRESS FUEL COMPATIBLE panel,
apply pressur(' to OPEN port (A) as follows:

(1) Adjust PHESSURE HEGULATOH until REG
SUPPl·Y PRESS gage Indicates 220 ±20 lIS!.

MEl) PRESS FUEL COMPATIULE panel
pressurized.

I All data on pag'Js 14.. 21 and 14-22 deleted.

14-20 Change No. 10 - 7 November 1967
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Section XIV

Procpdure----- Ilesull

(2) Slowly oppn SHUTOFF valve untilluel valve· Is
fully opened. ne(~{)l'd pr(lss:.Ire l'l!quired to open valve.

Valve opens and light lB WI. DVM
musl illdleate 011.325 to 012.720 vnl'3.
Pressure to open valve must be less
than 110 psi, as indl(:atnd on PIlES
SUIlE MONITOR "B" honge.

C. On M~;D PHESS FUEi, COMPATIBLE "and,
o1ose SHUTOFF' valv" and open VENT vaIVl'.

OPEN port (A) depressurized and I1ght
1B off. DVM must indieate 019.400 to
019.776 volts, Valve must closo fully
by spring fo!'Ce only.

1-:. Pross TEST SELECT 2 and 5. LIghts 2 and 5 off.

h. Pross TEST SELECT J SWitch-light. Light 1 oCf.

l. USlIl!! MEU PHESS F'UEI, COMPATlllLE panol,
"educe pressure as follows:

(I) Adjust PHF.SSUIlE HEGULATOR until HEu
SUPPLY PRESS f\af.:e hl-Hcales Zl'ro.

MED PHESS FUEL COMPATIBLE
I",neI Ilppressu rized.

(2) Close VENT valve.

J. Remove valvo from ,est sotup.

k. If Cuel vrJvo testing Is terminated, tnatall proloc
tlve closures as outltned In paragraph 14-2, and secure
equipment as outllncd In paragraph 14-23.

TEST CELL

None.

None.

None.

G3141

I

!

1
i•

mSTHUMEHT

- C \aLI!: 89&2'1"5-2

[!]
~Nr.UUNI PRESS

MON "8" lWl.J:T

•vAI VE MANIFOLD SOLENOIDS~

CAnI.! DB521!\.O-2
i
!

r~~~~
I
I

PIP'

8

l'

I
I (iJ
I'g.-TE-8T-C;'l::::L=L::Vl:::N:::r:====~1iJ
~:(FUELCOMPATlDl.E),

LEOEND

VALVE ro8T8
A OPP.N
B C10ll:E
eVENT
D PUROt~

E [NLET
F OUTI.ET

.!fl!. PLUaOED

t:='=::J YUEL COM1'ATDH,lE SY8tEM

mMANIFOLD VALVE 19·tlOU933

fjJ Rll;uf.:r VAL,Vi, lv-vualu31",20 400910-8-1/1.
L.-~----:-c.~---,.,...-,....,.--:o----:-..,.---~---...,....,...-:-~- .-=-----::::--:~~-'

Io'igure 14-10. Fuel Valve Position Indicator Resistanre and Spring Clostng Force 'fest Setup

Change No. 20 - 19 May 1971 14-23



Section XIV
Paragr;ljlhs 14·16 LO 14-1'1

Proceclure
--~-

14-16. PN~JUMA1'IC LEAK-TEST

R··3896,·3
Volume II

Result--_.-

fl. J::nsUl'e that Componc'nts Test Consoll' 03141 ancl
fU(I! valvB are prf.'par£'d for lise as outlined ill pal':l
l:rflph 14 ·12.

1>. Connect fu,'1 valvl' to crJllsole (fj~ul'e 14-11).
Hemovc piUIl fl'om HYDRAULIC UTlLI1'Y "B" l'<HlIlee
tlon.

None.

None.

14-17. ~ to Hou~in~ Large ancl Small O-Hlllgs ar,cI Guide to Piston Hocl O-.!!!..!!JLLeak-T,·st.

a. Open UTILITY NO.2 valve A.

h. l1ulllg lvliW I'HESS I' liE L COM PATIB LF' PUllet,
apply presuure to CLOSE port (B) as follows'

(I) Adjust PRESSlIHE HEGULATOR ulltil HEG
SUPPLY PRESS gUlll' !ll(lIeatl's 50 tlO pui.

. (2) Slowly opl'n SHUTOFF valve until TEST CELL
MO!HTOR PHESSUHE galle IlldiratrJ 30 12 psi.

c. Open UTILITY NO, 3 valve 0; thell measure
leakal~e from OUTI,ET port (F) at outlet 3D.

d. Close UTILITY NO. 3 valve D.

e. Using MEO PRESS FUEL COMPATIBLE panel,
Inerc'ase prcssure to CLOSE port (0) as follows:

(I) Close SH UTOFF valve.

(2) Adjust PRFSSUHE HEGULA1'OR until HEG
SUPPLY PRESS [:al:o Indlcatcs 150 lIO psI.

(3) Slowly open SillITOf'F valvl' untH TEST
CELL MONITOR PHES5(JHE gagl' 111(1leates 100 ±2 psI.

f. Hepcat steps e and d.

g. Using MED PRESS FUEL COMPATIBLE panel,
Inl'rease pressure to CLOSE port (13) as follows:

(1) Close SHlJTOF~' valve.

(2) Adjust PRESSURE REGULATOR until REG
SUPPLY PRESS gage illdlcates 550 flO psI.

(3) Slowly open SHUTOf'F valve untll TEST
CELL MONITOn PRESSURE gage illrllcates
500 tIa ps i.

14-24 Change No. 4 - 6 Decemixll' 1966

NOlle,

MEl) PHESS FUEL COMPATII3LE
panel prcssurlzed.

1'RST CELL MONnOH PflFSSIlHE
~age must Inrllcatl' 30 12 psI. CLOSE
port (8) prcssur Ized,

Maxlmlln~ allowable leakagl' past
a-rings Is 3 SCIll},

None.

None.

MEO PHESS FUEL COMPATIBLE
panel pressllrlzcrl.

TEST CELL MONITOR PHESSURE
gUIle must Indicate 100 '~psi. CLOSE
port (B) presSlIr Ized.

Same results as steps c and d.

None.

MED PRESS FUEL COMPATIDU~

pancl pressurized.

TEST CELL MONITOR PHESSUflE
gage must Indicate 500 dO ps I. CLOSE
port (8) pre~surlzed.
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Volume II

h. Hepeat steps e and d.

I. Using MED PR~.SS ~'UF:L COMPATIBl.E panel,
reduce preSSUI'e to CLOSE port (B) as follows:

(I) Close SHUTOFF valve and open VENT valve,

(21 Adjust PRESSUHE REGULATOH until REG
SUPPLY PIlESS gage IndIcates zero.

(~) Close VENT valve.

Section xrv
Paragraph 14-18

Hasult----
Same results as steps c and d.

CLOSE port (ll) depressurized.

MED PRESS FUEL COMPA'rIBl.E
panel depressurized.

None.

14-18. Housln!( to Variable Ilcslstor O-HllIg aod Plst(~n to Variable Reslslor O-Ring Leak-Test.

a. Usln!( MED PIlESS F'UEL COMPATIBLE panel,
apply pressurc to Cl.OSE port (0) as tollows:

(1) Adjust PIlESWRF. IlEGULATOR until REG
SUPPLY PIlESS !(a!(e Indicates 50 tiD psI.

(2) Slowly open SHUTOFf' valve until TEST
CELL MONITOR PHESSUIlF. gag<' IlIdlrates
30 .2 psI.

h. Open UTILITY NO.3 valve B; then measurl'
leakage fl'Om VENT port (e) at outlet 3B.

e. Close UTILITY NO. 3 valve B.

d, Using MED PRESS "UEL COMPATIBLE panel,
increase pressure te CLOSE Ilort (B) as tollows:

(1) Cluse SHUTOFf' I'Ulve.

(2) Adjust PRESSURE REGULATOR untll HEG
SUPPLY PREPS gage indicates 150 tl0 psI.

(3) Slowly open SIIUTOf'F valve unlil TEST CELL
MONITOH PHESSUHE Il,\!:e Indicates 100 '2 psi.

e. Hepcat steps band c.

l. UsinK MED PHESS FUEL COMPATIBLE panel,
Increase pressure to CLOSE port (B) as tollows:

(I) Close SHUTOFF valve.

(2) Adjust PRESSURE REGu ......TOR until REG
SUPPLY PRESS gage Indicates 550 tlO psi.

(3) Slowly open SHUTOFF valve until TES'!' CELL
MONITOU PRESSUHE gage indicates 500 110 psi.

MIlD PRESS FUEL COMPATIBLE
panel rrcssul'ized.

TE:ST CELL MONITOR PRESSURE
I~age must Indicate 30 t2 psi. CLOSE
POl't (B) pl·essurized.

Mal:lmum allowable leakage past
a-rings is 2 selm.

None.

None.

MED PRESS FUEL COMPATIBLE
panel pressurized.

TEST CELl, MONITOR PRESSUHF;
gage must indicate 100 t2 psI. CLOSE
port (B) pressurized.

Same results as steps band c.

None.

MED PRESS FUEL COMPATIBLE
panel pressurized.

1'EST CELL MONITOR PRESSURE
gal:e must indicate 500 t 10 psi. CLOSE
porI (B) pressurized.

Change No, 4 - 6 December 1966 14-25'



Secllon XIV
Paragraph 14-19

R-3896-3
Volume II

/(esult----
r;, Hepeat steps b ali(I c.

h. Usill.\ MED PRESS FUEL COMPATIBLE panel,
reduce pressure to CLOSE port (D) as follows:

(I) Close SHUTOrF valve and open VENT valve,

(2) Adjust PRESSUHE REGULATOR unl.i1 REG
SUPPLY PHFSS llage Indicates zero.

(3) Clm:e VENT valve.

14·19, yar'able Resistor Covel' O-Rin!; Leak-TesL

a. Open UTlLITY NO.3 valve A.

b. USing MF.l> PHESS ~'UEL COMPATIBLE panel,
apply pressure to CLOSE port (0) and VENT port (C)
as follows:

(1) Adjust PIlESSURF. REGULATOR until IlEG
SUPPLY PRESS galle indicates 50 t 10 psl.

(2) S.owly open SIWTOFI' valve untll TEST CELL
MONITOH PRESSUHE gage indlCat"s 30 12 psI.

c. Check for Illakage between variabll' resistor
covel' and housing.

d. Usinl!' MED PIlESS FUEL COMPATIBLE panel,
Illcrease pressure to CLOSE port (0) and VENT
port (C) as follows:

(1) Close SHUTOFF valve.

(2) Adjust PRES::;URE REGULATOR until REG
SUPPLY PRESS gage Indicates 150 riO psI.

(3) Slowly open SHUTOFF valve unlll TEST CELL
MONITOR PRE::;SUHE gage illdicates 100 ,2 psi.

e. Repeat step c.

f. Using MED PRESS FUEL COMPATIBLE panel,
reduce pressure to CLOSE port (S) and VENT port
(C) aB follows:

(I) Close SHUTO~'F valve and open VENT valve.

(2) Adjust PRESSURE REGULATOR until REG
SUPPLY PRESS gage IndlcateB zero.

14..26 Change No. 4 - 6 December 1966

Same reBults as stepB band C'.

CLOSE po!'l (D) depressurized.

MED PRESS Jo'Uf;L COMPATIBLI,
panel depreBsurlz"d.

NOI1f' .

None.

MEl) PHI,SS FUEL COMI'A'I'IDLE
panel pl'essurizccl.

1'ES'I' CELL MONITOIl PHESSlJRE
gail" must indicate 30 .2 PBi. CLO~E

pO!'1 (8) and Vi"NT port (Cl presBurized.

Maximum allowable leakage iB I sclm
u,' fuzz leal<age.

None.

MEn PRESS FUEL COMPATIBLf; panel
pressurl?cd.

TEST CELL MONITOH PHESSURI,
gugc must Indicate 100 f2 PBI. CLOSE
port (D) and VENT port (C) pressurized.

Same result as Btep c.

CLOSE port (S) and VENT port (C)
depresBurized.

MED PRESS FUEL COMPATIBLE
panel depreBBurized.
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l'roccd~l'C

(3) Close VENT valve.

g. Close UTILITY NO. 3 valve A.

None.

None.

WAIlNING

None.

MED PIU;SS FUEL COMPATIDLE
panel pressurized.

TEST CELL MONITOR 1'IlESSURE
gnge must Indicate ~ 0 J 2 psI. CLOSr~

port (D) and INLET port (E) pressurized.

Maximum allowable leakage past a-rings
is 12 sclm.

None.

None.

MEn PRJ,;SS FUEL COMPATIDLE
panel pressurlzed.

1'F;ST CELL MONITOU PHESSURE
gaITe musl Indicate 100 ±2 psI. CLOSE
port (13) and INLET port (J,;) pressurized.

Same re~lIlts as steps d alia e.

None.

MED PRESS FUEL COMPATIBLE
panel pressurized.

TEST CELL MONI'l'OIl PRESSURE
gage must Indicate GOO ±10 psI. CLOSE
port (B) and INLET port (E) pressurized.

Tho following procedure uses cleaning compound, which is
volatile. Usc In a weH-ventilated ar~a since the vapors di~

place the oxygml in the all', resulting tn suffocation.

h. Hemove all leak-test compound from jotnts IUld None.
£Htings with a elean, d1'Y cloth, 01' by f1uohing
inaccessible al'('a~ with l'lcanln!1 compound (MIL-C-81302).

14-20. Poppet Skirt O-Il.!!!lli.~EP~!loseS~aIL !llld Soat O-H}ng Leak-Tes~.

a. Connoct a Hne from toe at IIYDHAULIC Noue.
UTILITY "A" connectton to INLET port (E).

b. Opon UTILITY NO.2 valve D to vent OPEN
port (A).

c. Ustnll MED PIlESS FUEL COMPATIIlLE pand,
apply pressure to CLOSE port (B) and INLET port
(E) a~ follows:

(I) Adjust l'HESSURE REGULATOIl until IlEG
SUPPLY PRESS nalle tndicates GO ,10 pst.

(2) Slowty opun SHUTOFF valve until TEST
CELL MONITOR pnESSURE galle Indlcat'J9 30 ±2 psi.

d. Opon UTILITY NO.3 valve D; then measure
leakage from OllTLET port (II) at outlet 3D.

e. Close UTILITY NO.3 valve D.

f. Using MED PRESS FUEL COMPATIBLE panel,
Incrca~e pressurc to CLOSE port (B) and INLET
port (E) as follows:

(1) CloBe SHUTOFF valve.

(2) Adjust PIlESSURE REGULATOH untll REG
SUPPLY pflESS gar:e Indlcatos IGO flO psi.

(3) Slowly open SHUTOI"I" valve untll TEST
CELL MONITOU PRESSURE gage Indicates 100 ±2 psI.

g. Hepeat steps d and e.
h. Using MED PRESS 1>'UEL COMPATIBLE pIUIOI,

Increase pressure to CLOSE port (B) and INLET
port (E) as followa;

(1) Close SHUTOFF valve.

(2) Adjust PRESSURE REGULATOR untu REG
SUPPLY PRESS gage indicates G50 ±10 psI.

(3) Slowly open SHUTOFF valve until TEST CELL
MONITOU PRESSUIlE gage Indtcates GOO ±10 psi.

Change No. 20 - 19 May 1971 14-27
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Same results as steps d auci P.

J. Usinl( MED PRESS FUEL COMPATIBLE: panel,
reduce pressure to CLOSE port (B) and INLET port
(I>:) as follows:

(1) Closc SHUTOFF va1v'! and opcn VENT valvl'.

(2) Adjusl PHESSUHF ,:~:~;UL<\'l'OH untll REG
SUPPLY PHESS gal(e indlc'l,I'S Zl"·'l.

(3) Close VENT valvp.

k. Close UTILITY NO.2 vain's A ami D and
elos, UTILITY NO.3 valv,' n.

I. H"l11ove Jill<' ll<'twocIl IIYDHAULIC lJTILITY
"A" tpe connection and INLET port (I.;). Install
plugs in opun filtln~s.

14-21. Inlet, Outlet, and Pur!(e Port Flange Leak-Tes!.

a. Op"n UTILITY NO.2 valve C ,wcl "IJen UTILITY
NO.3 valve C.

b. Open UTILITY NO.2 valve B to vent CLOSE
port (B).

c. Using Mf;D PRESS Fm;L COMPATl!lLE panel,
apply pressure to OPEN port (A) and OUTLET port
(f') as follows,

(1) Adjust PHESSUHE H~;GULATOR until REG
SUPPLY PRF;SS I;agc Indicates 50 tl0 I"i.

(2) Slowly "pcn SIlUTOFF valvc' IUltil TEST CELL
MONITOR PRESSURE gage Indicates 30 ,2 psI.

d. Check for leaka!,e at the follOWing joints:

(I) Between INLET port (E) flange 'mel
test plate.

(2) Between OUTLET port (F) flange and
test plate,

(3) PURGE port (D) flange,

14-28 Change No. 19 - 10 September 1970

CLOSE port (8) and INLET POl'! (E)
d,'pl'essu l' lwei,

MED PRESS FUBL COMPATIBLE
p'lIlel depressurized.

None.

None.

NOIlt'.

NOUll.

None.

MED PRESS FUEL COMPA'rmU:
panel pressurized.

TF:ST CELL MONITOR PHESSUHE
gage must inellcate 30 ,2 psI. OPEN
port (i\) and OUTLET port (f') pr~s·

sUl'lzed.

No visual leakage allowable for "alves
4109\0 and 410910-' 1. MaXimum allow
able leakage fOl' valves 405280, 408050,
408070, and 408070-11 Is 2 sclms 01'
fuzz leakage,

No visual leakage allowable for val v.:s
410910 and 410910-1 L Maximum allow
able lc~akage for val ves 405280, 408050,
408070, and 408070-11 Is 2 sc1ms or
fu~z leakage.

No vlsualleak'l.ge allowable for valves
410910 and 410910-11. Maximum allow
able leakage for valves 405280, 408050,
408070, and 408070-11 Is onc sclm or
fu~z leakage.
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I

None.

NOIIJ.

None.

None.

MED PRESS FUEL COMPATII3r...g
panel pressurized,

TEST CELL MONt'fOR PRESSUHE gago
mud indicato 500 :lo10 (lsi. OPEN 1'(I1'l
(A) and OUTLET pOl't (F) Pl·(lSflUl'IZeJ.

Sam(l l'csult as step d.

tfone.

MED PHESS FUEL COMPATIBLE
panel pressurized,

T EST CELL MONITOU PRESSUlm gnge
must indicate lOll :t2 pst. OPEN port
(A) and OUT LET port (F) pressurized.

Same results as steIl \~

OPEN port (A) and OU'1'IJET p:>rt (F)
deprel'lsuri1.ed.

MED PRESS FUEL CO:~;PATml,E

panel depressul'lzcd.

h. Repent step d.

i. Using MED PRgSS FUEl. COMPATIBLE panel,
reduce prossure to allEN pod (A) and OUTLET pOl't
(F) as follow.s:

(1) Closo SHUTO~'l" valve and open VENT valve.

(2) Adjust PR1!:SSURE HEGULATOR cnttl IlEG
SUPPl,Y PRESS gage indicnt&s zero.

(3) Close V~NT valvQ.

j. Close UTILITY NO.2 valves 11 and C and
U'I'ILIT\' NO.3 valve C.

k. Disconnect lint!s from UTILITY OUTLETS.

WARNING

1'ho following procedure uses cleaning ('ompound, which is
volatile. Usc in a well-ventilated area sinco the vapors dis
place the oxygen in the ail', resulting in suffocation.

kA. Remov.:> all leak-test cCHHJlOund from joints and None.
fittings with a denn, dry doth, 01' by flushlng inac-
cessible areas with cleaning compound (MIL-C-81302).

1. Remove fuel valve irom test setup. Nono.

m. U fuel valve tosting is terminated, instllll NOne.
protective closures as outlined in paragraph 14-2,
and seeure equipment as outlined in paragraph 14-23.

f. Repcat .::ltep d.

g. Using MED I)IH~SS FUEL COMPA'rmLE panel,
Increa~lfl pressure to OPEN I;ort (A) :U1d OU'l'LF,T
port (F) as follows:

(l) Close SHUTOf}o' valve,

(2) Adjust PHESSUHE REGULATOR untH REG
SlJPPI,Y PUESS ~age Indlcntc::i 550 :tlO psi.

(3) Slowly open SHUTOFF vlLlve untU TEST CELL
MONJTOR PIlESSURE gage indlcfLtea 500 :tlO pat.

.Procedure

e. UJ31ng MED PHESS r'UEI. COMPATIBI.E panel,
increase pl'ossure to OPEN port (A) and OUTLET
port (F, os follows:

{l) Clo<Jc SHUTOrI-' valve.

(2) Adjust PIlESSUHE Il}t;CUl,A'l'QR unUl RI':G
SUPPl,Y PJlESH gage indic;ltes 150 .tID psi.

(3) Slowly 1)}Jtln ~nUTOF(i' valv£' unlU TEST CELL,
MONl'l'OH PRESSUR,(j: gage llldicatoij 100 ./2 psi.

Change No. 20 .. 19 May \971 14-29
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14-22. PISTON nLf~ED HOLE AMmF.:N'r FYDRAliLIC FLOW-TE~T.

a, F.nslIrC) Ulat Components TeFt Conr.o'e 03141
~Pld fuel vnJvc VlOU prepared for US(1 as outlined in
p"ragraph 14-12.

h. 00nneet. fuel valve to console WgIIre 14-12,
I piston bleed hole ambient hydrallllc [low testl.

c. On PHEliSPHE!TJ<;MPERATUR/'; MONITOR
parwl tlll'n TgMPEHATURE C;IANN~l,SELECT
switch t.o 3.

d. UsITl~ lIYDIU,UI,JC CONTlIOL panel, perform
the following:

(tl ':Iose HIGH PU:SS 8HU'IOn- ,lnd MEl)
PHESb . /," lTOJ'F valves.
H-3D (:nange Nfl. 21 - 12 Novllmlwr lun

None.

None.

None,

Nonc.
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(2) Press TEST CELL SUPPLY "A" sWltch-1Ight.

(3) Press HYDRAULIC SYSTEM BYPASS Ewitch
light.

(4) Press HYDRAULIC SYSTF:M SUPPLY ~witch
Ilght.

(5) Press FLOW ',!ONl'fOR SHUTOFF switch
Ught.

e. Slowly Increase facility hydraulic supply pres
sure until SUPPI.Y PRESSURJ, gage indicates 2,000
~50 psi.

f. en DIGITAL VOLTMETER (DVI'A) panel, verify
that switches are in the following positions:

(1) STORE/DISPLAY DUlUNG COUN1' switch
to STORE position.

(2) RANGE switch to 100V p<Jsltion.

(3) FUNCTION switch to FHEQ position.
(4) ATTENUATIQN swl ch lo midposltion.

(Readjustment may be nccwqary during test to
obtain consistent readings. IV er t, digital voltml'ter
manua,I.)

(5) SAMPLING R>\TE switch to STOP.
(8) SAMPLE PERIOD switch to 1 SEC.

g. On ELECTRICAL CONTROL panel, press
TEST SELECT 7 swltch··Ught.

h. On HIGH PRESS FUEL COMPATIBLE panel,
adjust PRESSUHE REGULA10R UlltiJ REG SUPPLY
PRESS gage Indicates 1,800 ,200 psi.

I. On HYDRAULIC CONTROL panel, slowly open
HIGH PRESS SHU'fOFF valve until PRESSURE

I MONITOR "B" gage indicates 1,500 ,30 psi; then
close SHUTOFF valve.

J. On DVM panel, r.ress HESET switch; then
m!lflSure lind "ecord f owrate through pistan bleed
holen at OPEN port (A). On TEMPERATURE
MONITOU panel record temperature.

Section XIV

I{~~ult

SUPPLY light on and VENT light all.

CLOSE light on and OPEN light off.

OPEN light on and CLOSE: light off.

OPEN light on and Cl.OSE Jlght off.

SUPPLY PHESSURF; gage must indicate
2,000 ;50 psI.

None.

None.

None.

None.

None.
None.

Light 7 on.

lIlGil PRESS FUEL COMPATIBLE and
HYDRAULIC CONTROL panels pres
surIzed.
PRESSUHE MONITOR "B" gage must
Indicate 1,500 ,30 psI. CLOSE port
(Bl pressurized.

DVM must indicate an ('quivalent to
1. 45 ,0.10 IWm. TEMPERATURE
INDICATOR must Indicate 70° to Uf)o F.

NOTE
If the DVM does not indicale specifted
flow rate through piston bleect I,oies, a
calibration check of the flow lllea~\Iring
Instrument may be necessary to detel'
.nine the cause for an out of tolerance
flowr'lte. A calibration check may be
pel'formed by using this procedure and
test setup) e7tcept the Calibratioll St'lndard
'1'-5047801 :mel Flow Test Fixture
'1'-5041507 must be llonnected to the test
setup InAteael of the fuel valve.

k. Oil HIGH PRESS FUEl, COMPATIBLE panel, HIGH PRESS FUE:!, COMPATIBLE panel
aelJl1st PRESSUHE rU.;oULATOR ulltlI REG SUPPLY depressurized.
PRESS gage indlcales zero.

Change No. 18 - 21 AprlI 1970 14-31
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1.. Reduce facility hydraulic suprly pressure to zero
psig and on HYDRAULIC CONTROL panel. opel1 HIGH
PRESS SIlU'l'OFF' valve.

m. On HYD MED l'HESS MONITOR panel, open
PHESSUR~; MONITOR "B" shutoff valve until gage
Indicates zero; then close valv<'.

n. Using HYDRAULIC CONTHOI, panel, perform
the following:

(1) Press FLOW MONITOR SHUTOFF switch-light.

(2) Press HYDRAULIC SYSTEM SUPP,LY swltch
light.

(3) Pres8 HYDRAULIC SYSTEM BYPASS
switch-light.

(4) Press TEST CELL SUPPLY "A" switch-light.

(5) Close IIIOH PH ESS SHUTOFF val vc.

o. On ELECTRICAL CONTROL panel. press
TEST SELECT '/ switch-light.

p. Install protective closures. Refer to para
graph 14-2.

q. Secure equipment as outlincd in paragraph 14-23.

B~

Facility hydraallc supply and HYDRAU
LIC CONTHOL panel depressurized.

PRESSUR E MONITOll "D" gage must
indicate zero.

CLOSE light on and OPEN lll,ht off.

CLOSE light on and OPEN lil~ht off.

OPEN light 011 and CLOSE light o[f.

VENT llght on e::d SUPPJ.,Y light off.

None.

Light 7 off.

NOIH',

None.

14-22A. NOSE SEAL LIQUID LEAl( TEST. This tost mllst be performnd on t'ach sparo fuel valve
one time only and after the valve has been disassembled and reasnembled, prior to valve installation
on the engine.

a. Make sure that Components Test Console
03141 al1d fuel valve "re prepared [or use "s outlined
in paragraph 14-12, except do not :nstall test plate on
fuel valVe OUTLF.T port (r').

b. Connect fuel valve to console (figure 14-12, nose
seal liquid leak test), but do not connect fuel compatible
syslem hose to INLET port (E) at this time.

c. Using IIYDHAULIC CONTROL panel, perform
the following:

(1) Close 1If0H l'HESS SHUTOFF and Mlm
PHESS SHUTOFF valves.

(2) Press TEST CELL SUPPLY "A" swttch-lIght.

(~) Press JlYDIlAULIG SYSTEM BYPASS
switch- light.

(4) Press IfYDHAULIC SYSTEM SUPPLY
swltch-Ii"ht.

(5) Press FLOW MONITOR SHUTOFF switch-light.

None.

None.

None.

SUPPLY light on and VENT light off.

CLOSE light on and OPEN light off.

OPEN Ilght on aJl(I C1.08E IIgnt olt.

OPEN light on and CLOSE Ught off.

14-32 ellanlle No. 21 - 12 November 1971
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d. Slowly increase facility hydraulic supply pressure
until on HYDRAULIC CONTROL panel, SUPPLY PRES
SURE gage indicates 2,000 ±50 psi.

e. On IDGH PRESSURE FUgL COMPATIBLE panel,
adjust PRESSUm-: REGULATOR until REG SUPPLY
PRESS. gage indicates 1,800 ±200 psi.

f. On HYDRAULIC CON'rROL panel, slowly open
HIGH PRESS SHUTOFF valve until on nYD MED
PRESS MONITOR panel, PRESSURE MONITOR "B"
gage indicates 1,500 ±30 psi; then close valve.

g. On HYDRAUI.IC CONTROL panel, press TEST
CELL SUPPI,Y "A" Rwltch-light.

h. Position fuel valve with INLET port (E) up and
flll INLE'f port (E) With HJ-l fuel (MIL-F-25558);
then connect fuel compatible system to INLET port (E).

i, Inspect valve :lOse seal for liquid leak".ge.

j. Using MED PRESS FUEL COMPATIBLE panel,
apply pressure to INLET port (E) as follows:

(1) Adjust PRESSURE REGULATOR until REG
SUPPLY PRESS. gage indicates 50 ±10 psi.

(2) Slowly open SIIU'l'OFF valve until on LOW
PRESS MONITOR FUEL COMPATIBLE panel,
PRESSUHE MONITOR "A" gage indicates 22 ±2 psi.

k. Inspect valve nose seal for liquid leakage.

I. On HYDHAUUC CONTROL panel, press TEST
CELL SUPPLY "A" switch-light,

1ll. Inspect valve nose seal for liquid leakage.

n. Using MED PRESS FUEL COMPATIBLE panel,
depressurize INLET porI. (E) as follows:

(1) Close SHUTOFF valve; then open VENT valve.

(2) Adjust PRF;SSURE REGULATOR until REG
SUPPLY PHESS gage indlrales zero.

(3) Close vent valve.

Section XIV

Re~ult

SUPPLY PRESSURE gage must Indicate
2,000 ±50 pst.

mGH PRESS FUEL COMPATIBLE and
HYDRAUUC CONTROl, panels
pressurized.

PRESSURE MONITOR "B" gage must
indicate 1,500,,30 pst. CLOSE port
(B) preRsurtzed.

VENT light on and SUPPLY light off.
Cl,OSE port (B) depressurized.

None.

No leakage Is allowable.

MED PREEIS FUEL COMPATIBI,E
panel pressurized.

INI,ET po'rt (E) press\L\'tzed.

No leakage is allowable.

SUPPLY light on and VENT lIgt.t off.
CLOSE port (B) pressurized.

No lecltage Is allowable.

None.

On LOW PRESS MONITOR FlmL
COMPATIBLE panel, PRESSURE
MONITOR "A" gage IndIcates zero.
INLE'l' port (E) depressurized.

MED PHESS FUEL COMPAT1BI,E
panel depressul'lzed.

Change No. 21 • 12 November 1971 14-32A
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Result

o. On HIGH PRESS FUEL COMPATIBLE panel,
adjust PRESSURE REGUlATOR until REG SUPPLY
PRESS. gage Indicates zero.

p. Reduce faclllty hydraulic supply pressure to
zero psil< and on trYDHAUl.lC CON'l'ROL panel,
open HIGH PRESS SHUTOFF valve.

q. On HYD MED PRESS MONITOR panel,
open PRESSURE MONITOR "B" RETURN valve
until PHESSURE MONITOR "B" gage indica\()S zero;
then close valve.

r. Using HYDRAULIC CONTROL panel, perform
the following:

(1) Press FLOW MONITOR SHUTOFF swltch
light.

(2) Press HYDRAUIJC SYSTEM SUPPLY
switch-light.

(3) Press HYDRAULiC SYSTEM BYPAaS
switch-light.

(4) Press TEST CELL SUPPLY "A"
switch-light.

(5) Close HIGH PRESS SHUTOFF valve.

s. Remove fuel valve from test setup and drain
RJ-l fuel from INLET port (E).

t. Install covers and closureD. Hefer to
paragraph 14- 2.

u. Secure equipment as outlined In paragraph 14-23.

HIGH PRESS FUEL COMPATIBLE
panel depressurized.

Faclllty hydraulic supply and
HYDRAULIC CONTROL panel
depressurized.

PRESSURE MONITOR "D" gage
mllst Indicate zero.

CLOSE light on and OPEN light off.

CLOSE light on and OPEN lighl off.

OPEN lighl on and CLOSE light off.

VEN'!' light on and SUPPLY light off.

None.

None.

None.

None.

14-32B Chmge No. 21 - 12 November 1971
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Figure h -12. Fllel Valve Piston Bleed Hole Ambient Hydraulic Flow Test
and Nose Seal Llqutd Leak- Test Setups
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R-3896-3
Volume II

Section XIV
Paragraphs 14-23 to 14-32

14-23. SECURING TEST EQUIPMENT.

14-24. After fuel valve testing Is completed and
valve is \'emoved from test setup, secure equip
ment as follows:

a. Reduce fadlity [,aseous nitrogen pressure
to zero.

b. On PNEU SOlJRCE CONTHOL panel, close
gaseous nitrogen SHUTOFF vulve.

c. On SYSTEM SUPPLY panel, close TO
FUEL COMPATIBLE SYS valve; then open SYS
VEN'r valve.

d. On MED PHESS FUEL, COMPATIBLE
)anel, open SHUTOFF and VENT valves; then
adjust PRESSURE REGULATOR to vent trapped
pressure.

e. Close all shutoff valves, regulators, and
utility valves.

f. Make sure all pressore gages illdicat~

zero: then close all vent valves.

g. Cap utility panel and test cell panel out
lets and connectors.

h. Turn digibl voltmeter ;Jower off.

I. Move TEMPERATURE indica.tor switch to
OFF.

j. On HYDRAULIC CON'rHOL panel, press
switch-lights so that HYDRA ULIC SYST EM BY
PASS light indicates OPEN and remaining lights
indicate CLOSE 0)' VENT.

k. On ELECTHlCAL CONTROL panel, press
TEST SELECT switch-lights so that alll!ghts
are off; then press POWER ON switch-light.

l. Turn DC POWER SUPPLY off.

m. On POW EH DISTRIBUTION panel. pull
out circuit breal'.ers.

14-2G. FUEL VALVE POSITION TRANSDUCERS
408063 AND 408063-11.

14-20. 'The followin~ proeedures eontain the dis
assembling, cleaning, Inspecting and repairing,
nssemhlln~, and testing information required to
maintain the fuel valve position transducer.

14-27. DISASSEMBLING.

14-28. Disassemble the position transducer, as
required, to accompltsh necessary repail's
and/or r')placement. (See figure 14-3 for parts
and index lIumbers. )

CAUTION

Spring must be held firmly. If re
sistor is allowed to snap open under
spring force, d<una~;e to the sltder
block fastener in the variable r~·

sistoI' will result.

a. Compress spring (38B) to gain acccss to
wrench flats on sha[t; then remove nut (38) from
end 01 shaft.

b. Remove washer (:l8A) and sprinl; (3813)
from shaft of variable resistor.

e. Partially remove pin (38C) that connects
housing (38D) to cover (38F) 01 variable resistor
enough to allow housin~; to be removeci from vari
able resistor.

cL Hemove washer (38E) from inside houstn~;

(38D).

14-2il. CLEANING.

WARNING

Trichloroethylene is a toxic solvent.
Inhalation of Its vapors or prolonged
contact with the liquid can cause
serious injury or loss of life.

• Cleaning compound is volal11e. Use
In a well-ventilated area since the
vapors displace air, resulting in
suffocation.

CAUTION

Do not immerse variable resistor into
cleaning liquid or allow liquid to wet
the resistor shalt O-rinl" since liquid
will remO\'e lubricant from shaft a-ring
O-ring.

14-30. Clean position transducer with trichloro
ethylene (MIL-T-27602) or cleaning compound I
(MIL-C-8I302) by handwiplng only. Nul (38)
washer (38A), spring (38B), and housing (380)
must be cleancd for fueJ service. Refer to
R-3806-3, Volume I, for clcaning proccdures.

14-31. INSPEC'I'ING AND HEl'AlmNG.

14·32. Inspecting the position transducer deter
mines if the individual purts have been damaged
by mishandling or wear. See figure 14-13 and
visually inspect individUal parts for the comll
tion to he sought and the disposition as to repair
01' replacement of the parts.

Change No. 14 - 8 Jgnuary 10139 14-33



Section XIV
Paragraphs 14-33 to 14-36

R-3096-3
Volume Il

!lousing (301l)

Spring (38B) 4u5427-3

Covel' (38F) and
val'iable resistor

Wa~hers (38A, 381»

Spring (30B) 405427

RepUlring

Heplace spring' If minimum or max
imum values are exceeded.

Heplace.

Replace spring if minimum or max
imum values are exceeded.

Replace anodic coating or Irldite as
outlined in P.-3896-3, Volume I.

Straighten bent pins il bend i:ness
than 10 degrees. Replace indlcat.or
il pins are broken or bend exceeds
10 degrees.

Refer to H-3896-3, Volume I, for
thread repair.

Assigu tnnsducer lor overhaul.

Part Name I,ispecting_......;:;..; ::=- -:.:....:.:--'2=--- _

Damaged surface.

Compressed rating:

2.750 inch--6. 5 pounds min.
10.5 Jlounds max.

1.502 Inch--15. 9 pounds min.
17.9 pounds max.

Compressed rating:

3.592 Inch--7. 83 pounds min.
9.83 pounds max.

1.515 inch--29. 5:3 pounds min.
33.53 pounds max.

Deteriorated or damaged anodi!'
('oatiltt~·

Bent 01' broken pins on eleetl'ical
connector.

Shaft

Assilln transducer for overhaul.

I Flb"Ure 14.. 13. Inspecting and Repairlnl( Fuel Valve Position Transducer

14-33. ASSEMBLING.

14-a4. The assembly procedurt·s musl be per
formed in the or del' listed and all parts must
meet cleaning requirements us outlined in para
graph 14-29. (See figure 14-3 for parts and
index numbers.)

a. Lubricate shafl of variable resistor with
FSl281 grease (Dow Corning Corp). Gentlyaclu
ate shaft while applying grease. Friction belween
variable resistor shaft and O-ring wll! decrease.
When application of 'lddilional grease no longer
decrea~es shaft friction, the shaft is sufficiently
lubricated. Using pull gaJ.(e L-5 (Hunter Spring),
or equivalent, me~lsure force required to aelu
ale varlable resistor shaft. force to actuate
shaH must not exceed 2 ~)ounds.

NOTE

If shaft O-ring alld shaft have sufficient
lubr leatioll prior to thl~ opemtioll, 110

challge ill shaft friction will >e not~d.

b. Install washer (38 E) in bottum of housing
(38D).

c. Carefully slide housillg (38D) over variable
resistol' and connect housing to covel' (3d F) of
variable resistor with pin (38C).

14-34 Change No. 14 - 8 ,January 1069

d. Install spring (38B) over shaft of variable
resislor.

CAUTION

The spring (3813) must be helet firmly.
If resistor is allowed to snap open un
der spring force, damage to thc slider
block fast"ner I n the varlablll resistor
will result.

e. Compress sprin!{ (38B) to gain access to
wrench flats on variable resislor shaft; then in
stall washer (38A) and nut (38) on end of variable
resistor shaft. Torque nut to 6-8 Inch-pounds
above torque required to install nylok pellet.

14-35. n;S'flNG.

14-36. This procedure outlines the require
nwnts for testing the fuel valve position tnl1ls
durer. Priol' to stal'tin[l test, firmly secure
position transducer in a lest setup using posi
tion Indicator gal,e '1'.5041520, 01' equinlent.
Test selup must penult the variable refilstor
shaft to be extended. retracted, and hf.1d in
specified positions.
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14-37. RESIS1'ANCE AND INSULATION REIlISTANCE TEST.

CAUTION

The spring (38D) must be held ftrmly. If resistor Is allowed
to snap open, damage to .he slider block fastener In the
variable resistor will result.

Section XIV
Paragraph 14-37

I

Procedure

a. With shaft of variable reRlstor extended to
11.234 ±a. 010 Inches (see figure 14-14 for dimensional
reference), use a multimeter to measure resistance at
dectrlcal con"ec~or as follows:

(1) Between pins A and B.

(2) Between pins A and C.

(3) Between pins D and C.

b. Using multlmeter and decade resistance bOx,
measure resistance between pins IJ and E as follows:

(1) Adjnst decade resistance box for 0.5 ohm,
and zero multimeter.

(2) Conned multlmeter leads to decade
resistance box terminals.

(3) Measure decade box resistance and note
exact multlmeter Indication for 0.5 ohm.

(/1) Mea~ure resistance between pins D alld E.

e. Using megohmmeter , apply 500 ±50 vdc
betwecn pins E and F (Jf electrical connector
and measure Insulation reststance.

d. With shalt of variable resistor pushed In to
9.157 jO.Ol0 Inches (sec figut'e i4-14 for dlmeMlonal
reference), use a multlmeter to measure resistance
at elecldcal connector as follows:

(1) Between pins A and B.

(2) Between pins B a.nd C.

p. Using multimeter and decade reslst:utee bOX,
measure resistance between pins E and ~. as follows:

(1) Adjust decade resistance box for 0.5 ohm,
and ?ero multlmetsr.

(2) Connect multlmetl.>r leads to d~cade

resistance box terJlllnals.

Resistance must bc 500 ±75 ohms.

Resistance must be 2,000 ±100 ohms.

Resistance must be 2,095 ±325 ohms.

None.

None.

None.

Resistance must not cxceed 0.5 ohm.

Heslstar-cc 'nust be 100 megohms
lulnlmum.

ReRlstance must be 2,095 ±325 ohms.

Resistance must be 4951160 ohms.

None.

None.

Change No. 21 - 1, November 1971 14-35
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Paragraph 14-38

f ...3896-~
Volunle n

Rroced'l~

(3) Measure decade box re.~lslaJlce and note
exact multlmeter Indication for 0.. 5 ohm.

(4) Measure resistance br,tween pins E and F.

f. Using megohmmeter, "pply 500 WO vdc between
pins D and E of electrical ~onnector and measure
Insulation resistance.

g. Remove position transducer fr0m test setup.

h. Install protective closures. Refer to paragraph
14-2.

Result

None.

Resistance must not exceed 0.5 ohm.

Resistance must he 100 megohms
minimum.

None.

None.

~ 4- 38. CONT.fNUlTY VEruFICATION TEST. This test is a prelnstallatlon requirement only.

CAUTION

Tlw spring (38B) must be held firmly. If resistor Is allowed
to snap open, damage to the slider block fastener In the
variable resistor wlll result.

a. Fully extend shaft; then using a multlmeter.
continuity test open and closed switches. Record
multimeter Indication.

b. Fully retract shaft; then ustng a multlmeter.
conltnllity test open and closed 6wltches. Record
lIlultlmeter Indicallon.

Muillmeter must Indlcale conllnl'ity
between pins D and E and Infintty between
pins E and F.

Muillmeter must indicate Inflntty between
pins D and E and conltnlltty between pins
E and F.

14-36 Change No. 21 - 12 November 1971
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Section XIV

COV'R~

u

-----

I
,. I ~

HOUSING~

11.23410.010 JNCHES
(INSTALu;n l'osrrION)
9,157 iO.OtO INCHES
(ACTUATED POST flON)

NOTE:
'J EST DIMENSIONS 00 NOT
JNCI~UOE OVERTAAVEI. OF
VARIARLE RESIS-iOR SHAtT

4080'3-'·'

Fl6'lJre 11-14. Fuel Valve Position Transducer
Test Selup

Change No. 14 - 0 January 1969 14-37/14-38
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Section XV
Paragraphs 15-1 to 15-2

I----

SECTION /<V

TURBOPUMP

WARNING

PNEUMATIC FLOW TESTER G3104 MUST BE OPERATED BY AUTHORIZED
PERSONNEL TRAINED IN THE USE OF THE EQ1JIPMENT.------

15-1. 1_\l.BBQEJLM? 458809.-11 THROUGH
458809-171 aND 460182 THROUGH 460182-128!.

15-2. Turbopump repair is limited to replace
ment of the oxidizer impeller, replacement of
the No.1 primary oxidizer seal, minor repair
or replacement of those components that must
be removed to replace the oxidizer seal, and

replacement of the intermediate seal. Turbo
pump repair may be performed with the turbo
pump installed or removed from the engine.
Repair procedures consist of disassembling,
cleaning, inspecting and repairing, and testing.
See flgure 15-1 for test equipment and special
tools. g"fer to R-3896-4 for proteCtive
closures.

I Part No.

\f/T-5035940

Nomenclature

Adapter

Use

Measures bolt stretch whlle torqu
ing inducer locking boll, when
adapter 1'-5035941 is required.

v( I;. 1'-5021812

J/'/1'-5035937

,J2.T-5035933

~ ? 1'-5029452

,) /71'-5035934

V7 1'-5028680

JIf 1'-5026436

VI} 1'-5026440

Depth Micrometer

LOX Inducer Cap Pullor

Inducer Puller

Hydraulic Torque Tool

Impeller Coupling Puller

Wrcnch

Protection Sleeve

Pressure Test Fixture

Takes pump measurements.

Removes inducer cap.

Removes and installs oXidlzer
inducer.

Torque.; inducer locking boll to
obtain proper boll stretch.

Removes impeller coupling.

Torques matlng ring and slinger
loekillJ( nut.

Protects floor of volute during
ill9tallation of s~t(·ws.

Checks No. 1 o);idizer primary and
intermediate seals for leakage.

T-5028689

1'-5035571 or
9020163

1'-5028673

\rr T-5028674

Pressure Test Fixture
(OXidizer outlets)

Pressure Test Flxture
(oxidizer inlet)

Lilt and Holding Tool

Ring Compressor

Pressure-tests oxidizor pump.

Pressure-tests oxidizer pump.

l.lfts anel holds pump !lllcl,

Compresses piston rings while in
stalling' OXidizer inlet.

Figure 15-1. Test Equtpment and Special Tools for Turbopump (Sheet 1 of 2)

Change No. 22 - 15 February 1972 15·1



Section XV

Part No,

J~ '1'-5028575

J() '1'-5029467

J? '1'-5035941

'1'-5025132

JII 'I' ·5035912

~ /7 T-50'!l812

\\ I'! 1'-50-14645

\1:.7 9020161

~ :I 9020162

1/4-20 liNC x 1 inch
long (3 required)

R-3895-3
Volume II

Nomenclature

Pressure Test Flxtul'e

Torque and Inspection Tool

Adapter

Torque Bar

Pressure Test Fixture

Clea.rance l'lns

Seal Installation Tool

Fuel Pump Inlet Test Plate

Fuel Pump lnlet Test Plate

Jack Screws

Use

Tests Intermediate seal.

Measures bOli stretch while torqu
ing Inducer locking bolt. Used with
hy(]l'aullc torque tool '1'··5029452
whim Interface panel does nol Inter
lere.

Used with hydrauUc torque tool
'1'-5029452 and adapter '1'-5035940
when engine interface panel Inter
feres.

Holds second stage turbine wheel
and shaft when torquing shatt bolt.

Pressure-tests No. t and No. 2
baarlng seals.

Measures clearance between oxi
dizer inlet and Inducer.

Installs Intermediate seal.

Pressure-tests fuel pump (No. 2
fuel pump Inlet).

Pressure-tests fuel pump (No. 1
fuel pump inlet).

Handles primary oxidizer seal and
intermediate seal.

G3104

2180 (Magnaflux).
or equivalent

SB-911 (Magnaflux).
or equivalent

Model 630A (Triplett
Eleetrical Instrument
Co), or equivalent

Model 1620C (Fl'eed
Transformer Col, or
equivalent

Pneumatlc Flow Te'lter

Magnetometer

Demagnetizing Unit

Multlnwter

Megohmmeter

Measures tUl'bopump downstream
pneumatic leakage.

Detectb residual magnetism.

Demagnetizes No. 1 oxidizer
primary seal mating ring.

Makes eleclric;al
measurem_~nts.

Makes InsulMlon resistance tests.

Ftgure 15-1. 'fest Equlpm.mt and Special Tools for Turbopump (Sheet 2 of 2)

Figure 15-2 deleted.

15-2 Change No. 21 - 12 Novemher 1971
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Paragraphs 15-3 to 15-8

15-3. CLEANNESS STANDARDS.

15-4. ENVIRONMENT. Procedures to repair
the turbopump must be performed in an envlron
mentitlly controlled, clean room or In an ellclo
sure that will envelop the OXidizer pump and
personnel performing the work. Deslg'l of an
enclosure must prevent entry of foreign objects
or ronta1llinants froJn overhead structures,
wind. and adjacent engine areas.

15-5. PERSONNEL. Personnel hamUing Ilquld
oxygen- clean parts must wear clean nylon gloves.
Asbestos gloves may be reqUired for handling
he,lted parts.

CAUTION

Whenever asbestos gloves are used
to handle heated parts, make sure
that parts are cleaned after handling.

15-6. TOOLS. All tools used in the oxidizer
pump musl be Ihoroughly cleaned with trichloro
ethylene (MIL-T-27602) or cleaning compound
(MIL-C-81302). Tools which could trap contam
inants must not be used, unless it can be verified
that they have not been previously used for other
than liquid oxygen service.

WARNING

Trichloroethylene Is a toxic solvent.
Inhalatlon 01 Its vapors or prolonged
contact with the liquid can cause
serious injury or death.

• Cleaning compound (MIL-C-81302)
is volatile. Use In a well-ventilated
area since the vapors rcplace the
oxygen in the all', resulting in suf
focation.

15-7. DISASSEMBLING.

1~-8. Disassemble the Qxidizer pump, as re
quired, to accomplish necessary repairs and/or
replacement. See lIgure 15 -3 for parts and in
dex numbers.

NOTE

Measurements taken during disa~sem

bly of the oxidizer pump must be re
corded and made available to the
Rocketdyne representative for trans
mittal to Engineering.

a. Cleanness standr.rds contained in para
graph 15-3 must be strictly adhered to.

b. Disconnect heal exchanger to permit
Installation of torque !Jar T-5026432. Proce
dures for disconnecting the heat exchanger arc
ouillned In R-3896··3, Volume 1.

NO'I'I~

It is not necessary to disconnect or
remove heat exchanger if only the
inlet is :) be remeved and reinstalled.

c. Befere removing closure from inlet (11),
as specified In paragraph 15-8A or 15-9, per
form th£' follOWing:

(1) Remove safetywlre from bolts (9).

WARNING

The following prucedure uses Iri
chloroethylene, which is a toxic
solvent. Inhalation of Its vapors or
prolonged contact with the Ilquld can
cause serious Injury 01' death.

• The following procedure uses cleaning
compound, which Is volalll e, Usc In
a well-ventilated area since the vapors
displace lhe oxygen In the all', result
Ing in suffocation.

(2) Clean exterior surfaces of the oxidizer
pump Inlel and volule with a clean, white, ~ylon

cloth, moistened wilh trlchloroelhyl€'IH'
(MIL-T-27602) or cleanln[( compol,ncl
(MIL-C-81302).

d. All paris removed from the oxidizer pump
must be packaged In new cl.~an pOlyethylene bags
to prevent contamination. Parts that are known
0" suspected to be conlaminated mUbl be clearly
marked and assigned 10 be c10aned fo!' liquid
oxygen service.

CAUTION

An axial load of 4,000 pounds must
not be exceeded while using special
lools 10 pull parts frolll t:IC turbo
pump, since damage to the lurbo
pump can reeull.

Chonge No. 20 - 19 Mgy 1971 15· 3
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Section XV

Paragraphs 15-8A to 15-9

1 Bolt 16 hnl1eller
2 LockwashOl 17 Spline Sleeve
3 Cap 18 Nut
4 Dolt 19 Lock
5 1'1u~ 20 Ring
6 Lockwasher 21 Screw
7 Washer 22 Washer
8 Inducer 23 Primary Oxtdtzer
9 Dolt ~eal

10 Washer 24 Spacer
II Inlnt 25 Gasket
12 Plug 26 Slinger
13 K-seal 27 Gasket

I
13A Insert 28 Bolt
13B K-seal 29 Washer
13C Inse~t 30 Intermediate Seal
14 Piston Bings 31 Packing

I IS Seal 32 Ins,'rt

Fil(ure 15-3. Turbopump--Exploded View
(Shoet 2 of 2)

15-8A. HEMOVING INLET. This procedure
Is I'cqulred If only the Inlot is 10 be removcd.

I a. Ilemove saIetywire and clean ('xternal
surfaces of inlot and volute all ,)poclf;ed in
P:Il'lll~rllph 15·8,

aA. Hemove bolls (9) and washers (10); then
removn closure from Inl!'t (Il).

CAUTION

Side lllOVOlllont whll.o IIflllll: the Inlet
frolll the volute cnn cause damnl(e to
the woar-rln[\' if the wear-ring con
Incts the Inducer.

I h. CUI'ofully rOlnove Inlot (11) with IHi nnd
holding tool 1'-5026673. Make SUrt' Inlet Is
llfted strnlght frolll volutD without any sido
nHlvemenL

C. HolllOVO piston rh1llo (14) from IlIlot (11)
and asslllll l'lnl(S for overhaul, New 01' ovel'·
hnuled rlnl:s wlllhe Instnllod during nssemhly,

d. Hemove seal (15) from volute and assign
for overhaul, A new 01' over!llluled seal wlll
be Installed during aoot'lnbly.

e. Mter removal of parts and tools from
oxidizer pump, cover pump opening with new
clean polyethylene material to pl'event entry
of contaminants.

15-9. REMOVING INDUCER, INLET. IMPEL
LER, AND SPLINE SLEEVE.

a. Ilemove safetywlre anct clean external I
surfaces of tnlet anct volute as specified In
paragraph 15-8,

aA. Remove closure from Inlet (11); then
remove holt (1) and lockwushcr (2), and discard
lockwasher. Using LOX Inducer cap puller I
'1'-503,937, remove cap (3),

b. Measure and record a dimension from top
of tnducor (&) nt V-mark to top of Inlet (II) at
12 o'clock postllon. (Volute altach lug =
12 o'clock. )

c. Usln~ clearance pins 'f-5041812, check
that clearance belwDen inside ctiamet<Jr of Inlot
and outside diamoter of inducer Is greater than
0.157 inch. Clearance must be <:hol'kod ovor
the full elrcumferonco llnd height of InducDr.

eA. USbl{{ hoavy gage, commercial grade
plasU" sheot, wrap torque bar T-502G432 to
protect f1anlles dllrln~ Inslallalton; thon cnr"fully
insort torque bar between f1anf:es of heat
oxchan~er and turbine mnnlfold. After torque
bal' is in position for installallon On turbine
Wheel, relIlove plast'" shoot from torque bar.

d. Install torque hal' '1'-,,025132 on second·
slatle lurbino wheel line! lurhlne manifold. DUl··
hIll Installntion, make su ..., that lorque bar
lldequalely Ill'ev1mts tho turhopunJp shaft frow
rotatlnl: fUld that torque bar does not force' tho
shnIt to movo axially.

NOTE

If til<! tur!Joputllp shaft mOvos axially,
nwauure!lIHmls taken In rolation to
tho shaft wlll be incot·roct.

0, Install hydl'ltullc lell'quo t"ol T· 5029452 on
Inl"t (11); then Install torqu" and inspection 1001
1'-50294<17. !:let tool and r('Col'(\ dial Indlcnllrm.

NOTE

If turbopulllp Ie on englnc, it wll\ be
nccessal'y to uee adapter '1'-5035941
and adapter '1'-5035940 wll~ hydraUlic
torque t<:lol 1'-5029452, becallse of
engine InterfacE' panol Interference.

Change No. 20·19 May 1971 1b-5
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CAU'l'lON

Damage to turbopump can result if
4,000 fl-lb (&07 pslg actuator pres
sure) is exceedfld when reducing
torque On bolt (4).

I f. Uslnr; hydraulic torque tool T-5020452,
reduce stretch on holt (4) In increments of ap
proximately 0.001 Inch until holt stretch Is
comr!etely reduced. Ilecord dial Indlcallon of
bolt slretch and hydnullc torqne wrench pres
sure for each Increment. (See figure 15-15.)

g. Hemove boll (01) and washer (7). Do not
renlOve plug (5) and locltwasher (0) from bolt
(4) unles!! boll Is to bn replaced.

I h. Hemove torque and inspection tool
T-5029407 and hydrauJlc tOI'que tool T-5029452.

CAUTION

Side movement while lifllnl( the Inlet
from the volute can cause damage to
tho weal'-!'Inl\' If the wenr-!'lnf: con
tacts the Inducer.

1. Hemove bolts (0) and washers (10); then
carefully rem'lVe Inlet (11). Make Sllre inlet Is
lifted ntralght from volute without any side
mOvenlc!I1t.

J. Itemove pls(or rlnl(1l (14) from Inlet (II)
and aaSll(n dnl(S (or ovoJ'haul. Now 01' over
hauled rhll(S wlll he InBtalled durlnl: aHllclIlbly,

jA. Homove plUI( (12) llnd K-scnl (13) fJ'olTl
Inlet (11).

k. Hmnnve seal (15) from oXldl~or volute
and a:;slf(n seal for ovcrhnul. A ncw or ovcr
hailled seal will bo insl,tll"d durlnl~ assflmhly.

I. Mllasure and record dimension from Inlel
face of volutc 10 tho X Illlu'k on f,\('c of ImpclioI'
(16). (Soo fij.(ul'o 1~-I:l, dimension C.) liecerd
clock position of X mark on impellc'r. (Volute
altach IUK =12 o'clock. )

m. Pl'epal'c OXidizer pump for removal of
IndUCer (8) and Impeller (10) by heating ruHI
chlllinil tho pump as follows:

15-0 Change No. 20 - 19 May 1971

(1) Using heat lamps, heat tho Inducer and
Impeller for 1 to 1-1/2 hours. Hemove heal
lamps.

WARNING

The follOWing procedure uses liquid
nitrogen, which must not be allowed
to como In eOlltaet with any part of
the body. Human tlsBue wlll freezt)
UpOIl contact, eausln[( scrlous Injury.
Eye protcctlon and prnlecllve dotl,
InK must be worn by personnel
handling liquid nitrogen. Liquid
nltrogcn must be used In a well
vontllated area since lho vapors dis
place the oxygen In tho all', resulting
In Buffocation.

(2) FlII en,l of shaflwlth liquid nitrogen
(MIL-1'-2'/40l) and ehlll shafl for 5-7 mlnule,~;

then procced to slc'p n.

n. Usl'I[( indueCl' puller '1'-5035033, ca,'efully
remove lnduc:er (8). llelllOvc Impeller (lU); then
IIS0 lInpeller c:oupllng puller '1'-5035934 and
romovo spline sloeve (17),

WAllNING

Tho follow 111/( pro(:edure uses pros
sUl'i:t.cd ({tlSCOU9 nitro!-{cn or air, which
must not he allowod to Imphl/(c on lho
hody sln('e Il lTIay rcsuli In sltln infla
tion. Inflatlo/l of tho skin can cau,w
80l'ious Injury tf) human lIssues.

• Eye protection must bo worn to p,'e
vont forelK/I matlel' from injuring oyes.

o Prcssurlzed {(aaes eall hurlllbJects
with surflel"nt force 10 causo Injury
to perHOl1llCl.

nA. llemovo moisture from OXidizer volut,·
mId shaft wlthln 30 mlnuteo afler removal of
opllne sleovo with a delan, whlte nylon e•.,th
and/ClI' by dryh'f( wlth a re[(ulatcd 00\\1'00 of lOW-I
prt's:;uro (50-100 psig) [(aoeouo nltrO!ic'n
(MIL-1'-27401) or clefln, dry all' cnn.rormllll~ to
the c1eanne'ls and humidity requlrol\lell!o of
MIL-F-27401.
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nD. Loosen torque bar '1'-5026432 at turbine
manifold until pins are disengaged from sreond
stage turbine wheel.

o. Measure and record the following dimen
sions to obtain balance rib clearance: (See
figure t5-13.)

A = Dimenliion from upper hee of volute to
Ilaekface of volute at 12 o'clock position.
(Volute attach lug = 12 o'clock.) Usc
depth mjc:roll\etn '1'-5021812.

D =Dimension "'om top of imllel!er rib to X
mark on balance face.

C = Dimension as recorded in stc'p 1.
0= Im!wl!e,,· rib c:l~aranc,:.

A· (13 + C) = n

NOTE

Make sure calculat,:d impeJ!c'r I'll'
c1eat'anee is retained if the same
Imprl!N' and spline sleeve are in
stalled during assembly,

• It addltlona I dls(lfJsembly o( the
turbopump Is r,:quit'ed, proc:r('dto
paralp'aph 15-10.

p, Aitel' rrmoval o( parts and tools from
oxldtzer pump, cnvrr pump opening with new
clean Jlolyrthylene matcrlal to prt'V('nt rntry
o( c:ontamlnants,

15·10, HEMOVING l'HIMAHY OXlDl1,ER SEAl,
AND SLINGEH.

a, Leak-Iesl primary oxidizer sl'al (23) as
nutllnedln paragraph 15-19, steps n lhmur,h L
Recont Il'akagl'.

aA. Mca/lUl'!' :unl t'eeord cllmenslon from
upper surfaee of rllw (20) to back tace of mel
dizer volute at 12 o'clnel, puSil.lOIl, (Volut!!
attach lug m 12 o'clock. )

ail. Engage pins on torque bar '1'-5026432
Into Becond-staf(c' turblnr Whl'!!I; then secure
torque bar 10 turbine manifold.

b. Straighten deforllll'd dimples In Jock (19)
to d1sengalle It fl'om slots In nut (18). Using
tOlque wrench T-5028680, remove IllIt (18) alld
lock (19). Discard lock.

c. Rel'love ring (20) and gasket (25); lhen
assign ring for overhaul. A new or overhauled
ring wllJ he installed during assembly.

d. (Deleted)

e. Straightcn deformed dimples In washers
(22), Remove screws (21) and washers (22),
Discard screws and washers.

"A. Remove qeal (23) wilh 3 jack screws
(1/4-2lJ UNe x 1 inch long); thrn remOve spacer
(24). Measure and r"corel actual spac"r thick
ness.

eD, Remove sl!nller (26) a1~d gasltel (27i.

f. (Oplrl!!d)

g. Assll{n seal (23) and spae!!r (241 for o,,('j'
haul. A new or overhauled seal and. spacel'
will be installrcl durinf: assemhly,

hand!. (Deletecl)

I, Dlflcardl(askels (25, 27).

NOTE

It adclillonal disassembly of the tnruo
pump Is rcqul red, continue with para
t~l'IIph 15-11.

k, After removal of pat'Is and tools (rom
oxlcl!zl'r pump, covel' pump openlnlt with new
clean polyethylene material 10 prevent entl' y of
contaminants,

15-11, RBMOVING INTEIlMEOIATE SEAL.

a. Leak-tesl intermediate sl'al (30) as oul
IIm'dln parallraph 15-1B, steps b t111'ough II,
Hecord leakage,

b, Remove bolts (28) and washers (29); tben
disl'ngage intrrlliedlate seal (30) from JJ~arlng

luue seal with 3 Jark &erews (1/1-20 UNe J(

l-Inch long), Remov!! Intermediate seal and
packing (31) ,md assign seal for overhaul. Ill
.Jtall new o~' overhauled seal durin,; assembly,

Chllnge No. 20 - 19 May 19'11 15-SAlI5-8D
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WAI1NING

If additional disassembly oC the turbo
pump is required, assign lurbopump
for overhaul.

c. Mter removal of parts and tools from the
oxidizer pump, cover pump opening with clean
polyethylene material to prevent entry of con
tam tnH'ltS.

15-12. CLEANING.

15-13. All parts must be cleaned to enable II

thorough Inspection for defects, wear, or dam
age. Ileclcan parts after repair. If bolt (1),
ring 458255 In Inlet (11), bolts (28), or washers
(29) have dyed sUI'faces, the dye must be
slrlpped from the parts before the parts are
cleaned. Cleaning procedures for cleaning
individual parts fOI' liquid oxygen sel'vice arl)
outlined in H-3896-3, Volume I. Handling and
packaging procedures Cor cleaned parts aro
Outlined In H-3896-3, Volume I.

15-14. INSPECTING AND IlEPALRING.

15-15. Inspecting tho turbopump dotermlnns If
U:o individual parts have beon damaged by mis
handling or weal'. Inspect paris, Ihal contact
liquid oxygen when installed, for ovldenee of
dye. Parts wlth dyod surfaces muat havo dye
stripped from part as outlined in 11-3806-3,
V,)lume I. Rofor to figure 15-4 and inspoe!
IndiVidual parts for [(onel'lll conditlon, clean
ness, damnge of throads, corrosion, distortion.
nicks, burs, and scratchos.

15-15A. REPLACING PLASTIC FOAM IN
OXIDlZEn VOl,UTE CAVITIES. Tht' foam fUi
must bo removed and replacod II it is not
bonded to Iho metal., or j( it Is cracked, detorl
ornted by /IIolsturo, or loo~o In tho cavity.

a. Hemovo elastomor soal and all foam from
cavity.

Tlie following pl'ocedul'o uses trlchlo
roethylone which is a toxic sol vent.
Inhalation of its vapors or pl'olonged
contact with tho Itquld can cause seri
ous injury or dealh.

1J. Clean cavity and lmmodlale exterior
surface with 01 clean, white nylon cloth mois
tened III trichlorocthylene (MIL-T-27602).

ChRllge No. 20 - 19 May 1971 15-'1
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c. Mask arca as necessary or constrllct a
harrier of 0.008 Inch Mylar film (Ou Pont), or
equivalent, II required.

d. Catalyze Staloam 308, parts C and R
(Amer lcan Latex Corp), as lollows:

(I) Prepare one quart or less Ill' adding
approximately 142 parts 01 C to 100 parts 01 R,
hI' weight. Follow manulacturel"s instructlons,
II dillerent.

(2) Mix parts C and H thol ou!(hly 101' 60
~(>conds.

WARNING

Polyurethane resins and catalyots
arc skin Irritants. Avoid contact
and Inhalation 01 vapors. Usc In
a well-ventilated area.

e. Pour mlxtul'c Into cavity within 60 seconds
nit,· l' mixing. Fill cavity 1/8 lull. The mix
ture wll1 expand ahout 8 tinws to Illl remaining
space.

I. .'oamlnll will beflln approximately 30
fJeconds aile I' mlxlnll and continue {Ol' about 5
mlnu(es. II foaming lalls to occur Wlthltl 15
minutes alter mixing, rt~move mlxtul'e from
cavity and discard. Hl'clean cavill' and repeal
pl'ocedure usini( a new supply 01 Staloam 308.

g. II loam does nol completely llll,:avill',
prepare additional loam, all rllrected In "tep d,
and add It to (::Ivlty within 15·45 minutes
after original POUl', The loam wll1 bond to the
previous layer,

h. Allow foam to C\l1·,·, at rOom ter·,perature,
for at least one hour belore handling, cutting,
or sawing.

l. H,'move excess foam with a file, (lharp
knife, or abrasive paper, Avoid scratching or
marring surface.

j. Hemove spilled resin 01' catalyst with
nwthyl-ethyl-ketone (l'ederal Spoclfl<mtlon
TT-M-261).

15-8 Change, No. 19 - 10 September 1970

WARNING

Methyl··ethyl-keton3 is flammable
and must not be used neal' heat,
sparks, or open flame. Inhalatlon
of Its vapors Or prolonged eont.lct
with the liquid can cause serious
injury.

k. Remove masking tape and Mylar barrieI'.

1. Allow 24 hourn lor cOOlplete cu!'e. .'oam
must be rigid and tack··lree altor curc is
complete.

15-15D. HE PAIRING Pf,ASTle FOAM gLAS
TOMEH SEAL. The 'llastomol' seal must be
rl1plaeed whenev~r the roam haJl been removcd
from the volute cavity and replaced. II thO seal
ts cracked, punctured, or dete. 'Iorated and the
plastic foam In the cavity Is in good condttlon,
only the seal must be rcpalred 01' replacl'd,

a. Mask area sUl'roundlng foam-filled cavity
as necessary.

b, Prepare Vlton ('lastomer C-328 HTV
(Connecticut !lard Rubber C'l) as follows:

(1) Add one rlrop of 1:-328 catalyst, from
a standard eye dropper, to each 12 grams (or I
one drop pet' 10 ce) of C-328 hase compound.

(2) Mix the catalyzod compoun<l thoroughly
fer 5 minutes, J)o not mix more (:ompound
than needed. The pot 1111 IS 6-8 hour II.

e, Apply compound to :~e seal being ropail'ed
Or dtreetly to foam In newly 'Illed eavlll(lS,
using a hrush Or spatula, The compound must
be smooth, unlforlll, and apprmclmately 0,030
Inch thick.

d. Cure tho seal material at room tempel··
atu!'e. Seal PaI'ts may ue handled as soon as
the coating has set. Do not expose to solvents
JOI' at least 24 hours.



R-3896-3
Volume 11

Section XV

b, Measure and )'ecord a dimension from top
e,f inducer (8) at V-mark to top of Inlet (11) at
12 o'clock position. (Volute attach lug"
12 o'clock.)

c. Measure and record the following dimen
sions to verity the actual radln.! clearance be
tween outside diameter of Induce)' (8) and Inside
diameter of Inlet (11) In 4 places:

(1) Sweep Inlet (11) Inside diameter to lind
polllt closest to shaft. Identify as point MC
(minimum clenrancc). necord the anglliar IDea··
tlon by degrees clockwise from attach lug.

(2) Turn shaft to rotate Inducer (8) and
measure with clearance pins 1'-5041812 to locatc
point on Inducer (8) that sweeps closest to point
Me on lulct (11). Identify this point on Induccr
I,y applying a small spot of sealant and anti seize
dispersion Rn0120·017 (Roc!wtdync), Hccorcl
Utli> (lolllt liS X,

(3) HeCOl'd actual minimum c,lcarancc bc
t" een points X and Me:,

(4) Hotate polut X of In,lucel' (0) to a )losl
tlon gO def,rees from point MC and rocord clear
ance at Me.

(5) Rotate point X 01 Inducer (8) to a posi
tion 100 degrMs from point MC and rocord
<:lcm'wlCc nt Me.

(G) notate point X of Inducer (8) to a posl·
tlon 270 degrccs rl'om point MC and record
(:lenrullcc at Me.

c\. Install torque hal' '\'·1\020432 '>1\ se(,ol1ll·
slal~e turhlnc whe"l ami turblno manlfold.

c. rnstall hydrnullc torque wrench 'f-5020·j5~

on \nle\ (11); then Install chccl{ [!xlu.'.., '1'- 50~\l4(J'1 .
Set checlt rlxturc and record dial Indlcallon.

NOTE

U lurbopump III on "n~lne, it will be
neccssary to usc torque tool adapter
'f.. 50:l5941 and Indicator adapter
'1'.1;035940 with hydl'aul!c torque
wrel1l:hT-5029452, because of en
1~lnc Interfar:e panel Intederenc,).

f. Using hydraullc torque wrcnch '1'.5029·152,
reduce stretch on l)olt (4) In incremcnts of ap
proxlmntely 0,001 Inch until bolt slretch Is com
pletely reduced. Hcco.'d dial Indication of bolt
sh'etch and hydraUliC tOl'que wrench I,ressure
for each Increment. (See figure 15-15.)

CAUTION

Do not exceed 4,000 foot-pounds
(867 ]1slg actuator pressure) when
reductng torque on bolt (4), since
damage to turbopump ('an result.

g. Remove bolt (4) and washer (7), Do not
remove ph'o; (5) and lockwasher (6) from bult (4)
unless bolt Is to be replaced,

h, Remove check rtxture '1'-5029467 and hy
draulic torql'e wrcnch '\'-5029452.

\. Hemovc bolts (9) '\lId w~.shers (H); then
carefully remove Inlet (II) with inlet puller
T-5026375, Make sure Inlet is Wted straight
from V'll ute without any side movement.

CAUTION

Sidc movement while Wttng the Inlet
from the volule can (~ause (~ama~e to
the wc:u'~rinr, il Ole wcm'-rln~ con ..
tacts the Inducer,

}, HOlllove piston rings (12) rronl lnltl! (11)
and Hssh(1I dng's £01' overhaul. New Or over
huuled rings wlll Ile Instullcd durlnli assembly

jA, llernovc plug (llA) alld K-seal (lIB) from
:nlet (11).

I{. llelllove seal (13) rrorn oxidizer volute and
nssig'1l Beal Cor overhaul. A new OJ' ovorhauled
seal wlll be Installed during assembly.

kA. llcmove torquc bal' 1'-502643~ f,.om
second-singe IUI'hlno wheel and turblnn mantroili.

). MelllJUre and record dlmenston rrom tnlet
face or volute at 12 o'clock poslllon to (he X
mark on race of Impeller (14). (Clee III\Ul'"
15-13, dlmcnlJlon C. )

lAo Inslall torque hal' 1'.5020432 on second
stnr,c turblno wheel and tlll'bine manlrold.

Ill. Prcpare oxidizeI' pump for removal of In·
ducor (8) nlll' Impellcr (14) hy heath:!: und chlll
hu( the pump J'S fo!lows:

(1) lJSlllf, hoat 1al11\lH, heat the Indlll:el' '''Id
hnpollCl' ror I to 1·1/2 hours. Remove heal
lamps.

Chango No. 13 - 16 July 1968 15-8A
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(2) flll end of shalt with liquid nitrogen
(MIL-P-27401) and chill shaft for 5-7 minutes;
then pI'oceed to stcp n.

WARNING

Eye protection and protective cloth
Ing must be worn by personnel han
dling liquid nitrogen, to prevent the
liquid from coming In contact with
any part of tht body. Human tissue
wlll !I'eeze upon contact, <:auslng
serious permlUlent InJury.

n, Using Inducer puller 1'-5035933, carefUlly
remove Inducer (8). Remove Impeller (14);
then use tmpeller spllne sleeve pullsI' 1'-5035934
and remove spline sleeve (15).

nA. Hemove moisture from pump within 30
minutes after removal of spline sleeve by purg
ing with low-pressure gaseous nltro((en
(MIL-P-27401).

nD, Remove torque bar 1'-iJ026432 from
socond-stago tUI'blne whecl and turblnc manlfol,!.

o. Measure and record the following dln",n·
slons to obtain halancc rib clearalU'o: (Soc
flguro Hi-13.)

A .. Dlmcnslon from UPPOl' facc of vohllc to
hackfllcc of volule at 12 o'cl'",k posllton.
(Volute altach lug .. 12 o'clock.) Usc
depth mlcromcter 1'-5021812.

B .. Dimension from top of impellcr rib to X
mark on ba lancc facc,

C .. Dlmcnslon as I'ccol'ded In stop!.
D .. Impell,)r rib c!oarrlll<:e,
A - (13 • C) .. J)

NOTE

Make sure calculated hnpellcl' rib
cloaranGo Is retained H the same
Impellel' and spline slceve arll In
slall',d durln~ aHsomuly.

• If additional disassembly of the
turbopump Is required, Ill'oeen<'
to poragraph 15-10.

1'. After l'emoval of pllrtH lind tools from
oxidizer pump, cover pump openh,,, with new
polyethylene material to prevont cntry of ,:on
tnmlnants.

15-10. HEMOVlNG PRIMAIlY OXlDIZE~ SEAL,
AND 51,INGEll.

a, I.eak-test prImary oxidizer senl (22) as
oullined In paragl'aph IS-Ill, steps n tlll'ough t.
Record lenkage,

15-8B Change No. la .. 16 Jull' 1968

aA. Mcasure lind reco,'d dimension from
upper surface of ring (19) to back face of oxldlzet'
volute at 12 o'clock posltlon. (Volute attnch
lug .. 12 o'clock, )

aB. Install torque bar 1'-5026432 on second
stage turbIne wheel and turbine manifold.

b. Defol'm dimples In lock (18) to disengage
It from slots In nut (17). Using torque wrench
1'-5028680 remove nut (17) and lock (18). DIs
card lock.

bA, Remove torque bar 'r-5026432 from
second-slage turbtne wheel and turbine manifold.

c. Remove ring (19) and assign ring for over
haul. A new 01' overhauled ring wlll be Installed
during assembly.

d. Mellsure and record the rollowlng dllnon
slons to determine exlsttng primary seal-to
slinger deal'llnce: (See flgul'c 15-7.)

A = SlInl(er (25) and !(lIskct (26) seatcd Oll

shaft.
B .. Slinger (25) bot(ollled against seal (22).
A - D .. C ()l' seal-to-sllngcr <'1ellrancc.

ThlH dearllnce must be O. 100 Inch
mllilmum.

e. Dcform dlmplcs In washers (21). Hemove
screws (20) and washers (21). Discard washers,

eA. lIemovo soal (22) with 3 Jack screws
(1/4··20 UNC x I Inch long); then I'cmove spaccr
(23), Mellflllro lllld rccord actual spllcer thlck
nOHH.

ell. Hemove [IIlskN (24), slln"or (25), and
gaskot (26).

f. Mellsure and reeord the fol1owllll~ dimen
sions to obtain tho spaGer (23) thlckncss llnd
seal (22) wenr: (Sce f1h'llrt) 15-5. )

A = Dlmlll1slon from volutc Beal (22) flange
to step Ull shaft .

D .. Thlcl\nCBS of 8l1nger (25).
C .. Cl .. C2, Totnl thlckl1llsR of bolh grwkets

(24, 26).
D = Oporatlng length of seal (22).
I, = Depth of step on ring (10).
~' .. Computed thickness of spacer (23).
B + C - (A .. 0 .. E) c. F

NOTE

Operating length of seal (22) Is equal
to the free length minus average of
compression value marlted on top of
seal flanKe.
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15-15C. DEMAGNETIZING PHlMAHY OX]
D17.EH SEAL MATING H1NG.

CAUTION

The magnetometer must not come in
direct contact with the scaling sur
face of ring (20) sInce the surface
can be damagE!d, des!l'oylng Its seal·
ing capabIlity.

a. Using magnp!fInwter 24BO (Magnaflux
Corp), 01' equivalent, check ring (20) (or
residual magnetism. Hesidual magnetism on
any area of ring must not cxceed B oersteds
(magnetometer deflcctlon of il Increment). If
residual magnetism Is greater than B oersteds,
ring must be demagnellzed.

b. Using demagnetizing unit SO-911 (Magna
flux Corp), or equivalent, demagnetize ring
(20) as (ollows:

(1) Turn on liemagnetizlng unit,

(2) Move ring (approximately one foot per
sccond) back and forth several times thl'ough
alternating magnetic ([eld o( call.

(3) Move ring at least 3 feet from unit;
then tum demagnetizing unit off.

c. Ilepeat step a to determine l! ring has
been sufficiently demagnetized.

Pal·t Name and
Index Number Inspecting RepaIring

Cap (3)

Boll (4)

Inducer (fl)

Inlet (11)

Deter!Orated or damaged anodic
coating.

Missing or damaged dry-fIlm
lubricant.

Galllnf{ of threads 01' shoulder,

Missing or damaged dry-film
lUbricant.

Any In .(~ationll n( crackn ailpear
Inl~ nn lel.'llnli 01' t!'fllling IJdges of
blades: pel'fOl'1lI dye-penElll'nnt
inspection as ouU tned in n-3896- 3,
Volume I, Oil all eliges of blades,

Nicks and sCI'atches.

Missing or damaged dry-film
lubl'lcanl.

Inspect Kel- F' seal labyrinth lands
for cracks or broken land.

Inspect bolts and tab waohol's that
hold seal to Inlet.

Damar,ed or missing InsCl'ls,

Nicks and BCI'atches,

Ileplace anodic coating or Irldlte as
outlincd In H-3B96-3, VOlUlllC r.

Assign cap for overhaul.

Heplacc boll.

Assign bolt for overhaul.

Assign turbopump for ovel'haul If
bladcs are cracked.

Hand-polish to remove defects.

Assign Inducor for overhaul.

Reilillce Inlet if scal Is damaged,

Ileplacc damaged bolls or tab
washers, Torque bolts to 36-36
Inch-pounds after replacing t'lb
washers 01' bolts,

Heplace Inserts 1111 outlined In
!l-3B96-3, Volume 1.

Hand-polish to removs defects; then
Irldlte reworked area as oullined In
R-~B96-3, Volume I.

I

Figure 15-4, Inspecting and Repairing Turbopump (Sheet 1 of 2)

Change No. 20 - 19 May 1971 15-9
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Part Name and
Inrl~" Number

Spline Sleeve (17)

Impeller (10)

Nul (18)

Slinger (26)

O,xldi~nr Volule

R-3896-3
Volume II

Inspecting

Alununulll oXide corrosion arouno
OD of Insert;. (evidenced by while,
powdery suLl:tance),

Minai' corrosion on sealing surface
(mottled spot 9 on top surface of
Inlet (l1ll.

Inspect 101' wear 01' d,lInallf',

Missing 01' danlaged dry-rum
lubricant.

Any Indications of cracks appear
Ing on leading or trailing ndltes of
vanes; perlol'm dye-penetrant In
spection as outlined In R-3896-3,
Volume L on nll edges of vanCH.

Inspect fOl' nicks, sCI'atches, or
damaged threads,

hlBpect for nicks and a,:rutches,

Dama!{cd Rcalll1t~ Rul'Cacl'H,

luspt'cl l'laslnnwl' seal on loam
filled cavllies 101' condHlon and
ellect I ve1H'S8,

Insped foam-filled cavities for
metal-to-metal and cell-to-cell
l'ontacl, deterlorallon, and entry
of moisture,

Repairing

Brush wllh plastic brush to remove
visible corrosion. Mask Inlet as
necessary to pI'event oxidizer pump
contamlr.atlon.

Hand- polish to remove corrosion
from sealing area, Remove mini
mum material and malnlalu-.'laA:
llnlsh, or eqUivalent. lrldit;t;'e
worked area as outlined In
R-3896-3, Volume 1. Ma'Jk inlet
as necessary to prevent eonlami
nation of oxidizer p\lmplnterlol'.

Heplace If damaged 01' shows signs
of wear.

Ansi~n spline sleeve for overhaul.

!leplace impeller wllh sJlure ImpellerI
of same conllguratlon tlmt han !Jeen
assll,ned as a replacement If vanes
arc cracked. Heiliaes spline sleeve
(17) If Impeller (16) is tolle replaced.

Heplace If danulIwd.

Hand-polish to I'emo~e defl'cts.

((epla<:c,

((cpall' (ll' repl,lcc as ovtllucd In
llOlI'ugraph 15-1513.

!lcmovc' foam and replace as out
lined In paragraph 15-151\.

15-10

Figure Ib-4. Inspectillll 'Iud ((t'palrlug Turhopump (~heet 2 of 2)

Change No. 14 - 8 January 1969
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15-16. ASSEMBLING.

15-17. Assembly procedures for the oxidizer
pump must be pal'formed In the order llsted.
An oxidlzor pu mp that only required partial
disassembly must be assembled by meeting re
quirements of this paraKraph Qnd performing
applicable Installation procedures. The lubri
cants used In ;hls procedure are specified In
the procedural steps. Specified lubl'lcation
procedures (method(') are outltned In R -3896 -~.

Volume I. See llgure 15-3 for parts and Index
numbers.

NOTE

Measurements taken during assem
bly of the turbopump must be re
corded and mude available to the
Ilocketdyne representative for
transmittal to Engineering,

u. Cleanness standards contained In para·'
~raph 15-3 must he strictly adhered to.

b. (Deleted)

WARNING

The following procedure uses tri
chloroethylene which Is a toxic
solvtlllt. Inhalation of tts vapors or
prolongeri "!mtact With the liquid
can C,lllse serious Injur)' or death.

It The following procedure uses clelUl
ing compound whl<:h is volalile.
Use In a well-ventilated area sinGe
the vapors displace the oxygen in tho
all', resultlnilin suffocation.

c. Clean Interior surfaces of oxldl:r.ol' !lump
with a clean, white nylon 'Jloth molstenerl with
trlc"lol'oethylene (Mll,··T-2760~)or cleaning
compound (MIL-C-BI302).

IWTE

All now parts tllat al'o to be uSi,d In
the oxidizer pump must be rnce!.ved
In packllges that cm·t1fy the parts as
being cleaned for liquid oxygen eel'
vice. Make 6Ul'e that other PllTts
which are acceptable for reinstalla
tion are In a IIquld-oxygen··clean
condition.

15-18. INSTALLING INTrmMEDlATE SEAL.

a. Verify that bolts (28) and washers (29) do I
not have dyed surfaces. If dye Is prescnt, the
dyed part must be stripped and cleaned, as out
lined In H-3896-3, Volume 1.

aA. Apply (Method V) Molykote Z powder
(Dow r.ornlng Corp) to packing (31); then Install
packing in groove of bearing lube seal.

aA-L Using seal installatloll tool '1'·5044645
lUld 3 jack screws (1/4-20 UNC x 1 Inch long),
Install Intermediate seal (30) on bearing lube
seal With washers (?9) and bolts (28). Terque
holts to 60 flO in-lb.

aBo Remove seal lnsta:latlon tool and jack
lIcrews.

b. Install pressure test flxtul·e '1'-5026440
over pump shaft and Intermediate seal (30). lhen
Install fixture on oxidizer volute with 1 holts.

c. Install pressure test fixture l' ·5028875
on intcl'Inedlatc seal pUI'ge inlet and connect a
source of gaseous nitrogen (MIL-P-2'i'401) to
the fixture.

d. Connect one flow meier to oxidizer seal
drain line and another flowmeter to the bearing
lube seal drain 11110. Cap 01' plug remaining
flttln((s and openlngtJ.

e· Slowly apply 50 t5 pslg gaseous nitrogen
to purge Inlet; measure and record leakage at
oxldl~er eeal drain and bearing lube selll dl'aln
lines. Leakage at either drain line must nol
exceed 2, 500 sclm for either n now or ovor- I
hauled senl.

f. Apply leak-leot compound (MIL-L-25507)
10 fittings and at•.tlc seals In purge system. No
leakage Is allowa,)le.

g. Decrease gllseous nitrogen pl'llSSUre to
zoro.

WARNING

'rhe followlne: procodures uaes clean
Ing compound, which Is volatllo. Use
In a well-vent"llnted ar(,a sln~1l Ihe
vapors displace the oXYllen In the all'.
rosultlng In suffOcation.

h. Remove nil lllak-lesl compound from jolllls
and fttllnKs wllh a clean, dry cloth, or by flush
Ing InaccesRlble an'as with cleaning compound
(MII,-C-81302).

I. Remove pressure tost fixtures '1'-5026140
and T-5028675.

ChlUlge No. 2,) - 19 May 1971 15-11
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15-19. INSTALLING SLINGER AND PRIMARY
OXIDIZER SEAL.

I
a. Make sure that pins of torque bar are dis

engaged from lurblne wheel; then, using depth
micrometer T-5021812, measure and rec'ol'd
the follOWing dimensions to determlnc primary
seal spacer (24) thickness. (See figure 15-5.)

A " Dimension from volute seal flange to
slep on shalt.

B " 'rhlckness of sUngel' (26).
C " Cl + C2. Total thickness of both gaskets

(25, 27).
D " Opemtlnf: lcngth of seal (23).
E " Depth of ~tep on rlnf: (20).
F " Thickness of spacer (24).
B + C - (A + D + E) " l'

NOTE

The operating length of seal (23) Is
equal to the free lC'nf:th minus the
average of the compression value
marked on top of the seal flange.
This allows a tolerance of 10.010
inch in the selectlon of spacer (24).

"1
B

1-----;

GASi<Wf r2~)-

- OASKI::T 127)

b. Measure and record nose height of seal
(23). (Sec figure 15-5A.)

c. Using depth micrometer 'r-50Z1812,
measure and record the following dimensions to
obtain sllnger-ta-Intermedlate seal clearance:
(See figure 15- 6, view A.)

A " DImension from slinger seat on shaft to
top of seal.

B ". Slinger lower gasket thickness.
C " Shaft seat of sllnll<'l' to hottom of slinger.
A - (C - 0) " D or sllnger-to-intermedlate

senl clearance. This clearance must he
0.118 Inch minimum.

d. Using depU\ micrometer '1'-5021812,
measure and l'ecord the followlnl: dimensions
to obt.~ln slinger tip-ta-intel'medlate seal
clearance: (Sec figure 15-6, view 13.)

A " Slinger-to-intel'mcdlal" seall'1earance
computed In step c.

B = Slinger tip to boltom of slinger.
C " Step dimension of seal.
A + (C - 13) " D or slinger tlp-to-lntel'llIelliate

seal clearance. This clearance must be
0.118 Inch 1I1lnll1\um.

F
l'IUMAHY O:<III,/,t:lt
~n;AI. hflAChJll~41

!1'fn:HMlmIAI1':
Sf:A).. 130)

15-12

Fl~ure 15-5. DeterminIng Primary Oxidizer Seal Spacer Thickness

Change No. 20 - 19 May 1971
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VIEW A

Sl.INGLIl 126)
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VIEW B

SU:-;'GEIl (261
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Figure 15-6. Determining Oxidizer SlInger-to-!ntvrmedl:ne Seal Clearance

15·13

with 1 waBherB (22) and 4 screws (21). 'Torque
screws to 120 j 5 InCh-poundS.

g. Measure and record the followtng (Umen
sions to ohtatn primary oxidizer seat-to-sllnger
dearancc: (See f1f:UI'C 15-7.)

A. SlIn[.:l!r seated (wllh gOBkct) on Bhaft.
13. Slinger raised to bottom against primary

oxldtzer seal.
A - D. C or primary oxidizer seal-to-sllng!,r

clearance. This clearance must be 0.160
inch mtnlmum.

SI,INoEn (26)
HOrTO~tEm A<.IA!N!jT
PltlMAHY O)frnl~F.nStAr. (23)r-,

f '---Il.- b'Il/MA"Y
1

1
".--1 ] oxonm;"

5}-'AI, (211, _.

~~._.

•

eilAFT M INot:n (2(;)
S,.;I\TJW wlTn
GAbKt'T (27)
ON SliM'!' frrEll

rr-''=''lli r'~ ~:;~~,~'~rl
~Jt:::.:_;=:~AI, 123'

~~
• .LINGER ,261

UP "LIN ,·,t 12") GMKf:T (27) DOWlI______'. ". • •. . • ~'·~1.3.2 •• ;

Figure 15-7. Determining Primary Oxidizer Seal-to-SUnger Clearance
ChWlgc No. 17 - 24 September 1969

CASKET (27)

CAUTION
Damage to the t\ll'l'opump can reijult
If tho wronr: scrows are used to in
stall the pI'lrnary oxidizer soal.

fA. Ustn(l: 3 jack serows (1/4-20 UNC x

linch 10n~!..!~~~\'E~~~yoxicllzer seal (23)"7c;W:;-;;;;;;;;:;~===::===:"-=-==-'----1'1 -OXWJ/.tn VOI.UTE PACF

<
B

-1._

V. UShl(l: protel:lion sleeve '1'-5026436, Install
r,asket (27) ond ijllnv.er (26) 011 turb<,pump shalt.

f. Install BI,acer (24) (thickness dcterminer'
In stt1jl a). Make sure that part numbel' of screws
(21) Is as spccllied in H-3806-1, that screws are
new, lIn<lthat screw length is 1.0625 (,0.000,
-0.002) tnches.
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h. Hemove screws (21), washers (22), pri
mary oxidizer seal (23), slinger (26), and
gasket (27) that were installed In steps e and f.

hA. Inspect gasket (27) to make sure It was
not damaged while temporal'lly Installed.

NOTE

M:lke sure that end of turbopump
smlft and all parts to be Installed
In the following steps arc cleaned
fo,' liquid oxygen service.

I. Using protection sleeve '1'- 5026436 ,install
gasket (27) and slinger (26) on turbopump shaft.

IA. Ve~·ity proper seating of gasket (27) by
taking 4 pqually spacerl measurements from
inlet mating face of volute to outer land on
slinger huh. All measurements must be within
0.002 inch "f paeh other.

ill. Make Sure that part number of screws
(21) is as specified In H-31190-4, that screws
are new, and that screw length is 1. 0625
(,0.000, -0.062) inches.

CAUTION

I).Ullage to tioe turbopump can l'esnlt
If the wrong screws are used to in
stall the primary oxidizer seal.

The 4 se"ews (21) used to tem
porarily Install the primary oxldlzel'
seal can be considered as 1ll'W scrows
If accpptable for reinstallation.

j. McaBure and rccord actual spacer (24)
thlcknesH; then install spacer and primary md
dizer soal (23) uBinr. washel's (22) and "creWO
(21). '['orque s<:rcwt; (21) to 120 if, inch
pounds. Loosen each screw (21) individually;
then r('torque to 120 ,5 lrlch-pounds.

JA. Hemove protedlo/l sleeve and Jack
screws.

JD. Make sure that l'inK (20) Is demagnellzed
(pu..agraph 15-15 C) bpforo installation.

IC. Engine pins on torque bar '1'-5026432
Into second-stage turbine wheel; then secure
tor~ue bar to turbine manifold.

Change No. 20 • 19 May 1971

k. Install gaskot (25) and ring (20).

kA. Prepare lm'k (19) for installation anti
install lock :lad nut (18) as follow3:

(l) Remove dry-film lubricant from top
surface of lock that makes contact with nut,
using a nylon bristle brush, borax soap powder
(f'edllral Standard 15), and w2ler. Illnse lock
thoroughly with waleI', then dry.

WJ\RNING

The following procedurll uses l,·\·
chloroethylene which Is a toxic
BO' vent. inhalation of Its vapor s or
prolonged contact with the liquid
can cause serious injury or death.

• The following procedure u.,es clean
inll compound which Is volatlln. Use
in a well-ventllatctl are? sln<:e tho
vapors displace tho oxyf:on In the ail',
resultlnlt In suftocatlon.

(2) Hand-clean lock with trlchlOl'oethylcno
(MIL-T-27602) or cleaning ('ompound
(MIL-C-8130?).

(3) UBlng a c1ea,l, lint-free nylon cloth,
apply a thin un!form tum of fluorinated luhrl~ant.

IW0140·010 (Ilocketdyne) to top Durface of lock
that makes contad with nut.

CAUTION

Lubricant must not ho allowed on lhe
threads of the nul or on tho bottom
siele of the lock thaI nHlkes contact
with rinft (20). Lubricant On the
threadl' of tho nut can cause a higher
comprpsslve load to be applied to
the lock when tho nut hi torqued. A
high compressive load 0(' lvbrlcant
on lhe hottom side of till' lock can
cause lhe lock to rotato and rosult
In bendin(( or sheal"in(( tho lock tabs.

(4) Inolallioek fmd nUl. Torque nul with
wrench '1'-5028680 to 250 dO fl·!b.

kB. Loosen torque bar '1'-5026432 at lurbine
manifold until pins ure <.liseng"ged from socond·
stage turbine wheel.
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l. Moasu:'e and record runout of upper !Jur
faee of ring (~O). Maximum runoui must not.
exceed O. 0010 inch.

m. Measure and reco1'(\ dimension from
upper surface of ring (20) to bllclt faee of oxi·
dizer vol•• te at 12 o'clo"k position. (Volute
altach lug ~ 12 o'cloek. )

n. Install pressure test flxtur!" 1'·5026440
over pump shaft and primary oxldtwr seal (23),
then attach fix!ur" tll oxidizer volute.

o. Open the oxidizer seal purge drain Une.

p. Connett a source uf gaseous nitrogen
(MJL-I'-27401) to pressure test fixture
T·5M6140.

q. Slowly apply 80 ±5 pslf.( r:aseous nitrogen
to pressure test fil<ture ami apply lealt-tcat
compound (M1L-L-25557) to ,,11 pressuri~ed

fittings and siatic seal. No leakage Is allow
able.

WARNING

The following procedure uses clean
inr, compound, which Is volatile. Uoe
in a well-ventilated area since the
vapors displace the oxygen in tho air,
resulting in suffocation.

r. Remove all leak-test compound from joints
and fittlags with a clean, dry r.!oth, or by flush
Ing lr,acce8sible areas with cleaning compound
(M1L-C-81302).

B. Heduce preseure to ~~.o; then repair any
leakage beforo contlJluiHK Ink-test.

sA. Slowly apply gageous nitrogen to the
pressure test fixture at the follOWing pressures,
ill the order !lated; and measure for leakage
past primary oxidizer seal (23) at oxidizer sevJ
put'ge drain line. Botate turhopump shaft
during ll'ak test a minimum of olle revolution
in e,lch directloll. One revolution of turbcpU,ll!l
shaft requires five revolutions of turbopump
torque gear. Record mlolmum and maximum
leakage rate for elth!"r rotating or stationary.
Maximum allowable lealcage must nol exceed
specified amount at each pressure value:

Pressure
_ (pslg) _.

3 iO. 5
10 ±1
80 ~5

New or overhauled
__SealJsci!!!.L_

200
200
(\00

15·14H Change No. 20 - 19 May 1971
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FIgure 15-9. Checking OxidIzcr Impellcr Rib-to- Volute Clearance

t. Decrease gaseous nItrogen pressure to
zero and remove pressure test fixture
1'-5026440.

u. Deform all washers (22) using one Inden
tation In screw (21) and one indentation In pri
mary oxidizer seal (23). (See flgure 15-8.)
Indentations musl close to within 0.010 Inch.

v. Deform outer edge of lock (10) Into In
dentations of nut (18). (See figure 15-8.)

15-20. INSTALLING IMPELLER, SPLINE
SLEEVE, INDUCRR, AND WLET,

I
a. Verify that ring 458255 In Inlet (11) and

bolt (1) do not have dyed surfaces. If dve is
"resen!, the dyed part must be stripped am:!
cleaned, as outllllf?d In H-3896-3, Volume I.

aA. Mcasurp ann rE>cnrcl th(J folJo\'/tnf.~

dimensions: (Se£> figure, 15-8A. )

(l) Outside diameter of Impeller (16) at
shroud.

(2) Outside diameter of tmpeller (113) at
vane.

(3) Height from upper surfa~e of impeller
(16) balanee ribs to eounterbore for spline
sleeve (17).

(4) Impeller OD = impeller maximum
diameter at wear-ring surface.

b. If oxidizer pump is being assembled with
a different serial-numbered hnpeJler and/or
spline sleeve, measure and record the following
dimensions to obtain correcl spline sleeve (17)
lIange dimension: (This dimension c'ontrols the

0.100 10.003 Inch impeller rIb clearance. (Se('
flr:ure 15·9.) (II samc serial-numbel'cd impeller
and spllrw slecve ar(! being Installee!, disregard
this step and continue with step c. )

A ~ Dimenslor. from st£>p on shalt to back
face of volule.

IJ = Dimension from Impeller rib to eounter
bore of Impeller.

C = Balance rib clearan(,e dimension, 0.100
; 0.003 Inch,

(B + C) - A = D or dimension of spline Bleeve
fla',ge.

c. Inslall Inlet (11) with every third bolt (9)
and washers (10). Torque bolts (9) 10 488 i 12
inch-pounds.

d. Sweep the oxidizer wear-ring to locale the
point closest to the FhaH and identify thi. point
us AB. Re('ord ifs location by degrees clock
wise from Zpro (volute atlach lug),

e. Uslnr; a dial indicator, sci indlc~ltor at
zprn on poInt An, sweep 180 degrees clo(:kw!se
around wear-ring and record Indlcalor reading
us B.

f. Remove bolls (9), washers (10), and Inl"t
(11) from turbopump.

g. Measure ann record tnalde diameter of
inlet (11) wear-ring eenter land on a line from
AIl to B and Identify and record this dimension
as weal'-rlnl( 1D.

Change No. 20 - 19 May Ion J 5-15
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Figure 15-10. M~asuJ.'ing Oxidizer '1'urbopump Dimensions

h. Measure and record the following dimen
sions: (See (ig1,\re 15-10.)

(1) Inlet mating face of volute to back face
of volute.

(2) Inlet mating face of volllte to spline
p.lceve seat of sh"f\.

(3) Dimension of splin~ sl~ev" flange.

(4) Impeller frum counttlrbore to inducer
mating face.

(5) Impeller from top of rib to Inducer
mating face.

NOTE

Items 1 lhrough 6 are measured at
the master spline and/or 12 o'clock
position, as applicable. (Volute
attach lug ~ 12 o'cloci:. )

Ci\UTION

The blind splin~ of the spline sjeev~

mllst line up with the blind spline in
the shaft, to ~stablish the corr('ct
angular position ('f impeller to In
ducer.

i. Heat spline sleeve (17) to 250 0 F maxi
mum and install IJvp.r pump shan.

(6) Inducer fmm Impeller mating fare to
hub faCE.

(7) Impeller from top uf rib to Yo: mark on
opposite face.

The spline sleeve (17) and shaft must
return to ambient temperalure belore
continuing with procedure.

15·16 Change No. 14 - 8 .Tanua~y 1960
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J. Vel'Uy bottoming of spline sleeve as fol·
lowe: (See figure IS-H.)

A = Dimension recorded In etep h, Bubytep 2.
B = Dimension recorded In step h, subBtep 3.
C = Volute face to Impeller face of spline

sleeve (17), calculated and actual.

Record dimensions and verily that A - B = C,
and that C c;alculated = the actual measure
ment.

k. Ustng the V mark on hub face of Inducer
(8), locate the master splln!! on Inducer'. With
the Inducer V mark at 12 o'clock position, de
termine cloc)1 posItion of master spline and
record.

I
kA. Engap;e pins on torque bar T-5026432

into second-stage turbine wheel; then secure
torque bar to turbine manifold.

NOTE

All tools, parts, and equipment re
qUired to perform stevs I through r
must be readily available so that the
Impeller and Inducer wUl be In
stalled within spectfled time.

I. Heat Impeller (16) and Inducer (8) to
250' F maximum.

I
B C A

LL
i~,

"-.SIIAI'T ~~ VOLUTE Fl~:1"2 .41',

"--------
Fl1:ure 15·11. Checking OXidizer Spline

Sleeve Installation

NOTE

Steps m through CJ must be pel'formed
Immediately (within 5 mlnutea maxi
mum) after removing Impeller and
Inducer from heat source, to obtain
proper diametric clearance between
Impeller Inducer and pump shaft.

m. lnAtall Impeller (16) over spline sleeve
(17) to Its bottomed position using no force other
than the weight of t:1I1 part.

n. Using 1II(1\1cor puller T·5035933 I
Install Inducer (0) over shaft using no force.
Axial clearance between Impellel' and Inducer
mating surfaces must be les8 than 0.230 Inch.
Calculate thts dimension an follows: (See
.figure 15- 12. )

A " Dimension recorded In slap h, subslep 4.
B = Dimension recorded In step h, sub~tep 6.
C '" Actual dimension recorded In step J.
D = Calculated.uJd actual dimension from

volut'.' to Inducer hub face.

Record dimensions and calCUlate D ~ (A ;. B) - C.
Make sure that D calculated (+0.230, .0.000)
equals D actual.

nA. Install plug (5) and locl~washer (6) on bolt
(4). Torque plug to 200 ±1? Inch-pounds.

nB. Deform IQckwasher (6) Into one Indenta
tion on bolt (4) and one Indentation on plug (5).

o. Install bolt (4) a,ld washer (7) to apply
a.~ialload 0'. Inducer (8) and Impeller (16).

!~lep r musl be performed Immedi
ately (within 5 mlnntes maximum)
after completing step o.

p and q. (Deleted)

I'. Apply an axial load of 2,500 pounds (260
foot-pounds torque) to bolt (4) to bottom Inducer
(8). After Induc',!' (8) Is bottomed, apply an
axial load of 4,000 ± 1,500 pounds (450 ~ 100
foot-poundu tMque) continuously untlllls.rts
reach ambient temperat"re.

NOT~;

'I'h~se torque Val~lM apply only when
lorqulng through bolt (4).

Change No. 20 -19May 19'11 15-17



Section XV R-3896-3
Volume II

\

tMPEI,J.,I:~H

fiB)

Figure 15-12. Checking Oxirllzer
Impeller and Inducer

s. Loosen torque bar 'l'-50264:J2 at turbine
manifold until pins are dlsenga.ged from second
stage turbine wheel.

I. Verify bottoming of Imprller and Inducer
as follows: (See figure 15-U.)

A = Dimension recorded In slep h, substep 4.
B = DImension recorded In step h, suhstep 6.
C " Actual cllmen9lon recorded in step i·
D = Dimension from volute face to Inducer

hub face, calculated and actual.

Record dimensions and verify that (A + B) -
C "D, and that D calculated = actual mpa~ure
ment.

u. Verify Impeller rtb clmuance a,g 1011owfl:
(See figure 15· 13. )

A = Dimenilion recorded In step h, substep 1.
B = D!mellllion recorded In step h, 8ubstep 7.
C " Dimension from Inlet mating fa.ce of

volute to X mark on face of ImpeJler.
D ~ Impt'11er rib clearance.

Record dlmem,lons and <JetHm!ne D = A 
(B + C).

If the OXidizer pu ~IP Is being assembled with a
dUferent serial-numbered Impeller a.'1d/or
spline sleeve, verify that 0 " O. 100 ±O. OOS Inch.

If the oxidizer PUlllP Is being a&~embled with the
same aerial-numbered Impeller and spline
sleeve, verlf~ that the abGve requlrement.s exist
or the fcllowlng:

D "D (dimension recorded in paraJ!;raph 15-9,
step 0) ±O. 001 inch and

D" 0.100 (+0.003, - 0.008) Inch
15-18 Change No. 22 • 15 f'ebruary 1972

v. Using a dial Indicator, rotate shaft to Indl
cate Impeller outside diameter at wear-ring
area. Locate the point of wear-ring area that
sweeps closest to volute. Identify this point as
CD and record its location in degrees cloC'kwise
from zero. (Mash,r spline" zero. )

w. Set dialindlcator on zero at pointCl); then
lurr, shalt to rotate impeller 180 dl'grees clock
wise and record indicator l'!!adhIg as D.

x. Det!!rmlne Impeller minimum radial
clearance as follows:
We'll' ring ID = Weal' ring inside dUlmeter

recorded In step g.
Impeller on "Impeller outside diameter

rccorded in step a, subslep (4).
D = DIal Indicator reading re-

corded In step e.
n " Dial indicator reading re-

c'llrded In step w.
Mlnlm'.lm

We~!!:.}·illg ill.;;..!.':.npeller 00 - (f) +Bl ~ radial
• cl!!arance.

Verify MId record this data.

xA. Engage pins on torque bar T-5026432
into second-stage turbine wheel; then sccure
torque oar to turbine manuold.

y. Lubricate (Method A) plup; (l2) with I~brl- I
cant grease RB0140-0i2 (Rocketdyne) and in·
stall plug and K· seal (13) In inlet (11). Torque
plug to 35 ~5 in-lh lll1d safetywlre.

----_._------,

Figure 15-13. R',checklng Oxidizer ImpeU!!r
Rib CI~arancp
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z. Apply (Method T) sealant and lU1Hselzc
dispersion RB0120-017 (Rocketdyne) to seal
(15), then llistall seal In groove of volute. (See
figure 1;'-1'1.)

aa. Install pislon rIngs (14) on Inlet (11).

CAUTION

Side movement while lowenng Inlel
onto the volute can cause dam:lge to
the wear-ring if the wear-ring con
tacts the inducer.

abo Using lift and holding tool 1'-5028673 und
ring (lOmpressor 1'-5028674, Install Inlet (11)
on turbopump volute with washers (10) and
bolts (9). Make surp. tnlet Is lowered straight
onto volute without any side movement.

NOTE

The tnlet must be Illstalleo with plug
(12) located 140 degrees clockwise
from the volule aHach lug. (Volute
attach h\g = ~ero.)

ac. Torque bolts (9) to 488 ±12 in-II:>, and
salclywire.

ad through aI. (Deleted)

a!~. Install hydraulic torque 1001 T-50Z9452

I on Inlet (11); then Install torque and Inspection
tool 1'-5029467. Set check fixture Md record
dial indication.

CAUTION

Damage to turbol'ump can result If
4,000 ft-Ib (651 pslg actuator pres
sure) Is exceeded when Incroaslng
to=que on bolt (4).

ab. Using hydraulic torque tool T-5029452, I
torque bolt (4) In Incrementa of apprOXimately
0.001 Inch until bolt Is stretched 0.011 ±O. nOI
Inch. Hecord dial Indication of !Jolt stretch and
hydraulic tal que tool pressure for each hlcl'e
ment. (See figure 15-15.) When boll (4) Is
stretehed to 0.010 Inch, fit check cap (3) to
splines of bolt (4) and slots In Inducer (8) so thai
proper allnement Is obtained before reaching
maxlm\lm boll strctr.h.

ai. Remove torque and Inspection tool
'1'-5029467 and hydraulic torque tool '1'-5020452.

aJ. H"movc fasteners securing torque bar
'1'-5026432 to turbine mllfilloid and disellRage pins
from decund-stage lllrbine wheel. Uslng heavy
gage. commercial grade plastic sheet, wrap
torque bar to protect flanges during removal;
then carefully remove torque bo~ from between
flanges of heat exchanGer and turbine manifold.

ak. Measure and record a dimension from
top of Inducer (8) at V-mark to top of Inlet (11)
at 12 o'doclt position. (Volute attach lug =
12 o'clock.) Record actual dlmenslon.

I

NO'fE

If turbopump Is on engine, It wUI be
noc(,ssary to use adapter 1'-5035941
and aoapter 1'-5035940 with hydrau
lic torque tool T-5029452 oecause of
engine interfnce panel Interfer'Jocp.

-VOLUTE

-----------
NOTE

PISTON RJr-;o WITH DIAGOHAL JOtNT
TO DI:: lNS"tALU;D AS SHOW';. PISTON
RING WlfH VLRr:('AL .JOINT MAY BE
INSTALLED IN EITUER P08H10N.

P1STO:-l fU~U (141

OfTAIL A

Flgurc 15-14. Turbopump O"ldJz"r Inietlnstal1allon

Chllllge No. 20 - t 9 May 1971 15-19
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NUMBER EACH POINT OF CURVE IN NUME:RlC .... L SGQlJE!'lCE,
STAR1'tNO WITH 0, (A MINIMUM OF 5 POINTSU"Clum~o

o AND MAXIMUM STRETCH MUST BE PLOttED. )
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al. Measure aud record the following dimen
sions to verify the actual radial clearance be
tween outside diameter of Inducer (S) and luslde
diameter of Inlet (ll) In 4 places.

(1) Sweep tpl~t (ll) Inside dIameter to find
point closest to shaft. Idenllfy as point Me
(minimum clearance). Record the angular loca
tion by degrees C]Ollkwfse from attach lug.

(2) Record actual loeatlon of point Me; then
turn ahaft to rotate tnducer (8) and measure with
clearance ptns T-5041812 to locate point on in
ducer (8) that sw~eps closest to point Me 011 In
let (11) and Identify as X.

(3) Record actual minimum clearance be
tween points X and Me.

(4) Rotate point X ot Inducer (8) to a posl
1I0u 90 degrees from polnl Me and record clear,·
anee.

(6) Rotate point X of Inducer (8) to a poe!.
lion 180 degrees from pOint Me and record
clearance.

(6) Rotate point X of Inducer (8) to a posi
tion 270 degrees from point MC and record
clearance. The ndlal cleal'ance between Inducer
(8) and Inlet (11) must be O. 167 Inch minimum.

CAUTION

Do not exceed an axial load of 200
pounds when installtng the cap since
damage to the cap or Inducer can
result.

amA. Aiter cap (3), tnducer (8), and bolt (4)
have returned to ambient temperature, Install
lockwasher (2) and bolt (1). Torque bolt to
125 ±5 Inch-pounds.

aJl. Deform lockwa8h~r (2) Into one' Indenta
, lion on bolt (1) and one !ndelltatlon 011 cap (3i.

(See figure 15-8.)

15-20A. INSTALLING lNLF.". This proc€<!ure
Is required If only the inlet was removed aud
the same Inlet or a new Inlet is 10 be Installed.

a. Verify that ring 458~55 in Inlet (11 ) does I
not have dyed surfa r , es. If dye Is present, the
part mllst be stripped and cleaned, as outlined
In R-3806-3, Volume 1.

NO'l'E

If a new Inlet is to be mstalled, per
form the complete procedure. If the
same inlat that was removed ill para
gl'aph 15-8A Is to be inatallert, omit
!lleps aA through f; thell Instal I Inlet
as outlined in steps g through k.

aA. Using a dial Indicator, sweep Ihe pilot
Ineide diameter for volule; then sweep the wear
ring Inside diameter to lind point where greatest
distance exist!! between both diameters. Idenfity
this ;Joint as A and record Ita location. (See
figure 15-15.'\.)

b. Set dial Indicator On zero at point A; then
sweep weR)'-rlng inside diameter 180 degrees
and record indicator readin!': at this point as B.
Disregard diaJ Indicator sign and record magnl
tuda ollly.

c. Measure and recol-d Inside diameter of
wear-ring center land on a line from A to B and
IdentLfy and record this dimension as DWR.

d. Ualng a dial Indicator, rotate shaft to Indi
cate Impeller outside diameter at wear-ring
area. J,ocate tile point on wear.. ring area that
sweeps closest to volute. Identify this point as
C and record its location.

e. Set dial Indicator on zero at point Cj then
turn shaft to rotate Impeller 180 degrees and re
COl d indicator reading at this point as D. Dis
regard dial indicator sign and !'ecol'd magnilude
only.

l. Delermill~ Impeller mlntmum radial clear
ance as follows:

B = dial indicator readln?: recorded In
step b

DWll = wea.;·-ring diameter recorded in step c
D = dial Indicator reading recorded In

step e

DWR - (16. 990 +0 +13) Minimum
- 2 - = radial

cle~.rance

Change No. 20 - 19 May 1971 15-21
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Side movement while lo\\'er'.ng the
Inlet onto the "olute can cause
damage to the wear-ring If the
weal'-ring coniacts the inducer.

I j. Using 11ft alld holding tool T-S028673
and ring compressor '1'-5028674, carefully install
Inlet (11) on volute. Make sure Inlet Is lowered
strai!.\ht onto volute without any side movement.

Figure 15-1oA. Determining OxidizeI' Inlet
Minimum Radial Clearance

g. Verify that plug (12) and K-scal (13) are
Installed and safetywlrerl.

h. Apply (Method T) sealant and antlselzp.
dispersion RB0120-017 (Rocketdl'oe) to seal
lIS}; then Install seal in groove of volute. (See
figure 15-14.)

i. Install piston rin~s (14) on lnlet (11).

CAUTION

NOTE

If the turbopump Is Installed on th"
engine and the propellant valves aI e
closed, test plailis specified to be
Installed on the oxidizer and f.usl
pump O\\t1ets musl not be Inslalled
and applicable lines must be re..
moved 10 obtain speclfl~d seal leak
ages at a point as clo.~e to Ihe lurbo.
pump as Is prarllcoJ..

• Minimum and maximum leakage
v~,uee must be recorded and made
avallable to the Hocketdyne Repre
sentative for transmittal to Engl
heerlng.

NOT!;;

The lltie! must he Installed with
plug (12) locahld 140 degl'ees
clockWise trom Ihe volute attach
lug. (Volule attach lug = zero. )

k. Secure Inlel (.i I) to vohlte with washers
(10) and bolts (9). T,'rque bolts to 488 ±12 In-lb,
and safetywlre.

15-21. TP,sTlNG.

15-22. Testing of the turhopump after lInllt.ld
repair consists of leak-testing the oxidizeI'
pump primary shaft seal. .\ddltional leak
lests tu determine that exce~s leakage does .
not ".xlsl may be performed 0'" the fuel p'lmp
primary and Inlet seals, and tJ,e No. 1 and
No. 2 bearing seals. A turbopump lorque-test
is performed to determine th!>t breakaway and
runnin~ lorq1les arc within specifIed v'l1ues.
Volumes of gases measured ~.t the pressure
Indicated must be corrected to 14. 'I psia and
GO" P. Leak-test compound (MIL-l,-255G7) Is
used to test for static seal leakage. Static
seal joints, fittings, and 6~:lms musl he com
pletely covered with leak-lest compol'.nd. The
lack of bubble formallon on joints, f1t:ln~s. and
seams Is considered zero leakage. Slallt' seal
leakage tests al'e considered acceptable when
specified reqUirements are obtatJ:ed w.lhIn a
period of 2-5 minutes. Tests must be I'er
formed with tho turbopump In Ihe vertical
(within 15 1egreea) position unless otherwtse
specified. The pressurant used for lea-I-tests
Is gaseous nltx'ogen (MlL-P-2HOl).

-VOLUTE

-- INLET itl1

WEAl1lUNO
A1tEA --.

~-~.WRAnH1NG 10_1

15-22 Change No. 20 - 19 May 1071
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15-23. PRIMARY OXIDIZER SEAL (NO.1 SEAL) r,BAK-TEST.

Section XV
Paragrapn 15-23

a. Make sure test equipment used for this
. test has been cleaned for liquid oxygen service.

None .

WARNING

Cont~.mlnated parts used In a liquid oxygen system can cause
an explosion resulting in serious injury to personnel and
damage to eqUipment.

b. Remove <:iosure from oxidizer pump Inlet.
Remove nutlet closures I( oxidizer outlet ducllnll
is removed.

c. Install pressore test future T-5035571 or
9020163 on oxidize,' pump inld. Pl'~ssllre test
fixtures T-G020689 are also required on the
oxidizer pump outlets If m<ldizer outlet ductlng
Is removed.

d. Mill:e surl, primary oxldil.l!l' seai drain
line is open to atmosphere.

\!. Slowly pressurize oxidizer pump to 80 ±5
pslg and leak-test all fittings, caps, and static
seais with leak-test compound. Record locatlolls
of leaknfie.

None.

None.

None.

No flttlng, cap, or static seal Jeak,tge Is
allowahle.

WARNING

The following procedu.re uses cleaning compound, which Is
volallle. Use In a well-ventilated al'~a since: the vapors
dIsplace the oxygen in the all', resulting >':1 ~uf(ocatlon.

eA. Bemove all leak-test compound (rom
joints and fittings with a clenn, tl.ry cloth, or
by flushing Inaccessible areas with clCllning
compound (MIL-C-813112l.

I. Rc:duce preSSlll'e to zero; then repaIr any
leakai<e befor\! continUing leak-test.

None.

Oxidizer pump Is depressurized.

Change No. 20 - 19 May 1971 Hi-22A



flel,tion XV
Paragraph 15-24

R-3896-3
Volume II

None.

Oxidizer pump Is depressurized,

g. Slowly pressurize oxidizeI' pump at the
following pressures, III the order IIsled; and
measure fOI' leakage at oxidizer &eal purge
drain line. Rotate turbopump shaft during
leak-lest a minimum of one revolntlon in each
direction. One revolution of turbopump shaft
requires five revolutions of turbopul~.p tOl'que
gear. Record mililmum and maxlm~"l leakage
rate for elthel' rotating or stationary. Maxl
Inurn allowable leakage must not exceed specI
fled amount for the following conditions and
press'lre values:

I (1) New or overhauled seal at Installation only:

Pressure
-.JR.~

3 iO. 5
10 ,I
80 ;5

I (2) New, overhauled, or existing seal at
all other times:

Pressure
(psig)

3 to. 5
10 ±1
80 ±5

h. Reduce pressure to zero and remove test
equipment.

I. Inspect Interior areas for contamination
and foreign materials; then install protective
c!08ul'es at the oxidizer pump Inlet and outlels
and cap the primary oxidizer seal drain line.

15-24. INTERMEDIATE SEAL (NO.2 SEAL) LEAK-TEST.

Maximum Leakage
(sclm)

200
200
400

MaxinlUil. ,ll~akagc

(sclm)

500
500
700

a. Make eure No. 1 bearing lube seal drain
(No. 3 seal) and primary oxidizer seal drain
are vented to atmosphere.

b. Inst'\11 pressure test fixture 1'-5028675
at the panel-mounted gas purge inlet fitting.

c. Pressurize the Intermediate seal through
the fllcture to 50 f5 pslg.

d. Using two flowmeters, measure and
record leakage from the lollowlng dr~.!ns at
the same time.

(1) Primary oxidizer ~eal drain.

None.

None.

None.

l.ealmge must not exceed:

2,500 acim for newly I.nstalled seal.

3,500 sclm Cor exlsllflg seal.

15-22B Change No. 18 - 21 April 1970
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Hesult----

Section XV
Paragraph 15-24A

(2) No. 3 seal dra in.

c. Hf!duc£' pressure to zero, remove test
equipment, and install protective elc'durc3.

Leakal~e must not exceed:
2,500 selm for newly Installed seal.
3, ,,00 se!ln for existing seal.

Gas purp:e inlet and intermediat<? seal cavity Is
depressur ized.

NOTE

I

If either 01' buth o[ the draiu" l'xhibit zero le:,kagp, an isolation
test must be per[onned as outlined In paragl'aph 15-24A to de·
tpl'l11inC' if PU1'~t' supply 01' dJ'aill Unps arc obstructed.

J5-24A. [NTEHMEDlATE SEAL ISOLATION LEAK-TEST. This [pst is required only if either or
buth of the drains exhibited zero leakage while performing an intermediate sl>alleak-test
(par:lgraph 15-24).

a. Perform an int(~rm(>diate spallcak-tcst
at 50 ,5 psig as outlilwd In paragraph 15-24,
except rotate tnrbopump approximately 2 revo
lutions (10 revolutions of torque g.,ar drive).
Measure and record leakaKe.

If either or both drain.'; exhibit /,"1'0 leaka[!,e, step b must be
performed.

b. Perform an intermediate seal leak-test
as outlined tn lXtl'agl'aph 15-24, (~xcopt incroa~(~

!l\'f'~SIJl'f' to 80 -:-~ psig and rotate turlJopulrtp
app,"xim"tely 2 revolutions (10 revolutions ,,(
tor(fu(' l~ear drive). Measure and record lcak
agf'sin .U,l!l('ous]y from primary "lid itlle"
JI1!'dintc Rf"'nl drains.

NOTE

Maximum all()wahl~ l('akaw:' at ('ach drain is
5,000 Seilll.

If either or both dl'rrinH still (;xhiLit zelO leaka'J;t, lJaddlow
prcs5urn ilcrom: the intcrmedirlt(" sr.-al CreJm the primary
oxidizer seal drain bide as outlined in stcps c through k.

c. Makl' ~ure tcst equipment has ~een

cleaned for liqUid oxygen SO)·vieP.
None.

WARNING

Cont:lmlnated parts used in a liquid oxygen system call cause
an exptosion resulting in serious injury to personnd and dam
age to equipment.

d. He move rlosur(' from OXidizer pump inlet.
Hemove outlet closures If oxidizer outlet ducling
i~ '''Hcw\'f.'d.

None.

eh.In!:'" No. 14 - R .Janaary 1909 15-23
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l'roc('dure

H-3R96··3
Volulll!: If

e. Installpressurctest fixture '1'-5035571 01'

9020163 on oxidizer PUIllP ;nle!. 1'1'essure lesl
flxt'lJ'es '['-5028689 are also required on the
oxidizer [lump outlets If oxielizel' outlet ducting
is removed.

f. Make sure No. 1 bearing htlw seal ell'ain
is vented to atmosph,'rc.

I
g. Pressurize oXidizeI' pump inlet to 30

(+0, -5) psig.

h. Pt'C'ssurize primary oxidizer ~('al drain
cavity 10 :lO (10, ·5) psig to bal'kflow pressure
across the interlllediate sc:al. Observe for
pressure venting from No. 1 bearing luh" seal
drain and intel'mediate seal purge inIpt.

Nom'" .

Non(.

Oxidizer pump inlet pl'essuri1.ed.

Pl'imary o;\idi~('r st'al drain cavity pressurized.

NOTE
O:ISCOUS nitrOg'ell flow from the No. 1 hearing lube spa) drain incii
cah~s tlJ~t till' primary l,lxidiLCl' sf'al drain and No.1 bearing: lubp
seal drain arc not obstructrd. GasC'ouH nitl'o~~en flmv at thp intp)'
mediate seal purge conllect indicales un unrestricted inlet condition.

i. Reduce pressure to the primary oxidizer Primary oxidizer seal drain cavity and oxidize'r
seal drain cavity to zero; then reduc~ pressurp pump inlet depressurized.
to the oxldi zer pump Inlet to zero.

J. Remove test equipment aud install pro
tective closure on the oxIdizeI' pump inlet.

k. Perform an intermediate seal leak-test as
oulllned !II paragraph 15~24 to detf'rmine if the
(Jurge supply line is clear and not obstructed.

None.

Same results as specified In parai~raph 15-24.

15-25. l<'UEL PUMP PRIMARY SEAL (NO.5 SEAL) AND INLET SEAL (NO.6 SEAL) LEAK··T8ST,

a. Remove protective closures from ruel
pump inlets.

b. C:heck for presence 01 liquid fuel and re
cord amount and location; tiwn remove fuel.

c' Install rue1 pump Inlet lest plale 9020162
on No. I fuel pump inlet, and ruel pump inlet
iE'st plate 9020161 on No. 2 fuel pUlI'p inlf'l.

d. (Deleted)

e. Cap one of the two primary fuel seal
drains and one of the two fuel inlet seal drains.

I f. Pressurize pump to 30 ,,2 pslg; then
measure and record leakage from uncapped
primary fuel seal and fuel inlet seal dl'nins.

NOllc.

None.

None,

None.

MaxImum allowable leakagc at each location is
50 scim,

15.. 24 Change No. 14 - 8 January 1969
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g. Increa~e IJressure to 80 ~5 pslg; then Maximum allowable leakage is 50 sclm.
measure leakage from uncappen primary fuel
s"al a,1l1 fuel inlet neal drains. Record ac:tual
leackalle at eadl location.

h. !leduce pressure tn ~ero, r"move test ~'uel pump is depressurizeel •
plates and fLxtul'es, and Install protective
closures.

15-26. NO. I AND NO.2 UEAHlNC SEALS (NO.3 AND NO.4 SEALS) LEAK-TEST.
a. Plug one of the two No. I and No.2 None,

hearing" lubrication drain outlets.

b. Dls,'onnect No. 3 hearing lubrlcatlon N'OIle.
feed lin" and No.1 and No.2 bearing lubrica-
tion IOU; liue from bearinl~ coolant control
valve; tben instal! pressure test fIXture
1'<035,)12 on No. I and No.2 bearing
lubrication fcedllne.

bA. Install pressure test fIXture 1'-[;028675 None.
,Ie panel,·mounted gas purge inlet flttlng.

e. Vent oxldizer-sldc lubrication seal 'h'aln None.
to atn~osphcre.

d. Make sure primary fuel S<lal and fuel- Nonl).
side luhrl"ation seal drain ports arc open.

elf.. l're~surize Intermediate seal throui:h Intermediate seal Is pl·e5surlzed.
lest fixture T-502Q675 to 80 15 p.~If:.

e. Conned a flowmeter to unplug!~ed No. 1 Actl:al leak~ge.

or No. 2 bearing <'avlty drain In fuel volute.
Pressurize No.1 and No.2 beal'ing cflvltleH
tllrou.(h now meter to 30 ~2 psig and meaSllre
lcak~(,~"l' n,,}cOl'd actual lcakag-e.

f. Ll'::k-test stfltiC seal3, caps, and fittings. No leakage is allowable.

WAHNING

The follOWing JJl'ocedure uses clealiing compound, which is
volatile. Usc In a well-ventilated an,a stnce the vapors dis
plnee the o:<Yl'en in the ail', resulting in suffocation.

IA. H 'move all leak-test cOlnpousd from
job,ts '\1',1 fittings with It dean, dry cloth, or by
'11 1h!1I~ Inaccessible areas with cleaning
;., ';'l.lUnd (MIL-C-81302).

" Using a flowmeter, measure and record
"~: 1\ ' {e al fuel-side lubrlcatlnn Real drain.

h. Determine OXIdizer-side lubrication seal
leakage by subtracting leakage nll!asur~d In
step g fl'om total leakage measured In step e.

i. Reduce pressure at No. 1 and No. 2 bear
ing cavities to 15 il pslg and meaSUre leakage.
Hecorcl actual leakage.

j. Using a flowmeter, measure leakage at
fuel-side lubrication sell! drain. H<lcord
HctU:U leakage.

k. Dotern.Ine oxidizer-side lubrication Heal
leakage by subtractIn(; lcakage measured In
step j from total leakago measured in step I.
neeord calculated leakage.

Maximum allowable lealmge IS 50 scim.

Ma.xlmum allowable OXidizer-side lubrication
seal l~akugo is 25 scim.

Actual leakagt',

Actual leakage.

None.

Change No. 20 - t9 May 1971 15-25
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1. Reduce pressure to No. 1 and No. 2
beal'lng cavities to zpro.

I
IA. R"duce pressure to intermediate seal

to zero.

I D. Hemovt' test equipment and in&tal!
pre,tective elosur'ls.

m. Install bearing lubricatlQn feej lines.
Torque bolts to 40··50 Inch-pounds.

15-27. TIJHOOPUMP TORQUE-TEST.

a. Hemove cap on torqJe ~ear housing
located aft of bearing coolant control valve.

b. Install torque wrench with a suitable ex
tension to hex fitting of torque gear drive.

c. Engage torque gear drive to torque gear
by depressing lockpin located at side of torque
l(ear housing and push;.,g In on extension and
torque wrrmch.

I
u. With torque gear drive shaft held In,

slowly rotate turbopump shaH In both cloclcwlse
and counterclockwise directions. OIW I'evolu
tlon of the turhopump shaH requires five revo
lutions of the tUl'bopnmp torque gcal·. Rpcord
rmlXimum breakaway and running torques for
each direction

No. 1 and No. 2 bearing cavilies are de·
pressurized.

Intermediate seal Is deprcf,surized.

None.

None.

None.

NOlle.

Torque gear ell'lve Is cngagpd with lorquf'
gear.

M,L'<lmnm torQur! for either breakaway or
running Is 20 fOJt-pounds. BInding, l'l\tblng,
ami scuffing noises, or uneven tOI'que muot
not occur.

I
NOTJ:;:

If hincllng, rubbing, and scuffing noises, or uneven torqu(' occurs.
the torque ~ear mu';t be' lubrlcatf'd as outlilllJrl In I>('ells h through m.

e. Hemove torque wrench and extension.

f. Make sure torque gear drive is fully
pullr!d out and Is held In this position by
l?ckpln,

None.

None.

CAUTION

U the shaft is not fully pulled out, ~erlous damage to the lurbopump
can occur.

g. Install torque gear housing covel'. None.

NOTE

Steps h through m a,'e applicable only if Ihe turbopump torque gear
requires lubrication to reduce binding, rubbing, and scuffing noises,
or uueven torque of the torque gear.

h. Hemove cap from torque gear housing. Nono.
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Procedur~ Result

Sectlon XV

l. Lubricate torque gear shaft with pI eserva
t1ve WD-40 (Rocket Chemical Co). Apply pre
servative WD-40 by holding the can as close as
possIble, and concentrating the spray between
torque gear shaft and housing.

J. Hotate and move shalt In and out so that
preservative WD-40 Ie wOI'ked into all areas
bet\l'een shaft and housing.

k. More than one appll~atlon of preservative
WD-40 may be necessary whlle performing
step J to give maximum penetration hetween
shaft and housing.

I. Perform a lurhopump torquE'-test as out
lined In steps a through g to determine If bind
Ing. rllbblng, and scnfflnB noisE'S. or uneven
torque of the (Ol'qUE' gear has heen reduced.

None.

None.

None.

Same as steps a through g.

WARNING

The folloY/lng "rocedurll speclfles trlchlc -,oethylene, which Is a
toxic solvenl. Inhulatlon of Its vapors or prolonged contact with
the liquid can ca'lse slll'lous Ir!ury or death .

• The follOWing procedure spl'clfllls cleaning compound (MIl.··C-81302),
which Is volatile. Use In a well-ventllated area since the vapors
displace the oxygen In the air. resulting In suffocation.

tn. Clean excess preservative WD-40 from
torque gear and housing With a clean, Whit!'
nylon cloth, moistened with trichloroethylene
(MIL-T-27602) or cleaning compound
(MIL-C-81302).

n. Install heat exchunger (\lId heat
eXChanger ducts Bud hoses or connect heat
exollanger to tiUl'1;opwnp t.urb:l.ne manifold.
Applicable procerlures are outlined in
R-3896-03, Vol~. I.

None.
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Paragraphs 15-28 through 15-39 and
figures 15-16 through 15-19 deleted.

All data on pages 15-27 through 15-32 deleted.

15··40. ]'HERMOUTAT NA5-27311.

15-41. The following procedures contain
cleaning, Inspecting, repairing, and testing
information required to maintain the thermostat.
Since the thermostat Is hermetically flealed,
no disassembly or assembly is possible, See
figure 15 ·20 for test equipment. Refer to
R-3806-3. Volume I fOl' protect!ve packaging
for the thermostat.

Section XV
Paragraphs 15-28 to 15-41

I

Change No. 21 - 12 November 1071 15-33



Temperature calibration unit,
capable of operating and con
trolling a l'quid bath In Ihe
range of ·.20" to +210' F.

Section XV
Paragraphs 15-42 to 15-48

Part Number
~:.:...::.~~----_.

None

R-3896-3
Volume 11

Nomenclature _______...lu~s~lt _

C{lntrol~ liquid bath temperature
during actuation testing.

Mnasures liquid bath temperature
dUl'ing actuation teathg.

None l,aboratory thel'mometer,
capable of measuring tem
peratures In the range of_____._-=--2o!.!0!!.0--!!ioL;t§+2!Q.° F. _ ... _

Figure 15-20. Test Equipment fOl' Thermustal

15-42. CLEANING.

15-43. Clean thermostat electrical connector
and exterior surfaces as outllned in R-3896-3,
Volume I.

15-44. INSPECTING AND R.:!'AlRING.

15-45. The thermoslat i" inspected visually;
no sl)e~ial tools arc requi red, Inspect thermo
slat {or general condition and (or damaged
electrical cOnl1eclor, c<lllnectcr pins, and
mounllng brackets. Repairing Ihe thermostat
Is llmlted to repairing minor thread danHlge,
corrosion, nicks, burs, scratches, and bent

15-4B. SWITCH NI,,). 1 AC'CUATION TF~ST.

Procedure

a. Connl'ct multinwter a'~rllss pilm A ami U
o( electric:al eonnector.

b. Prepare tempcrat.urc calibration unit ior
usc With a wale I' bath. Place lllC'rmomeler In
watcr bath, and adjust unit (or n lemp~ratur~

o( less than 80° F'.

~. Place sensing end o( tllermo~tat In
water bath stabillzed at a temparature nl I~ss

than 80° F to make sure contallts aru closed.

d. Raise temperature o( water bath to
99° .2° F and allow to stahllize for 15 minutes
minimum.

e. Raise teml)erature of watcr bath 30 F
every 5 i·l minutes until thermostat contacts
open as Indicated by lllultimeler. Record Indi
caUon.

(. Lower temperature of water bath to
98° .2° F and allolV to stabtllze (or 15 minutes
mlnhnum.

connector pins. (Hefer 10 Il- 3896-3, Volyme I,
(or Il'uneral repair proceduros.)

15- 46, TESTING.

15-4'1. This procedurl' oull ines requirements
{or Ie sling the thermoslat using a lemperE,ture
calibration Ulllt, laboratory lh(!l'lnomeler, and
ohmmeter. Any devlat.ions, Including the usc
o( other tesl equipllll'nt, must be equlva.lent to
the lest requirml1ents, safety slandards, and
equlpmenl specified in this procedure.

Mullimeter indicates position o{ contacts.

Wator bath begins 10 stabilize allCmpel'llture
setting.

Muillmeler must lndleate contlm:IIY.

Contacts Illusl rumaln closed as indicated by
mullimeter.

Contacts must opcn at 110° i8° F.

Contacts must remain open as indicated by
multlmeler.
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Section XV
Paragraph 15-49

.£.r,QCedll t.:§

g. Lower temperature of water bath 3' F
every 5 ± I minutes untu thermostat contacts
close as Indlcalea by mllltlmeler. Record
Indication.

Healllt

Contacts must dose at 90' ,5' F.

h. Remove thermostat from water balh,
diliconn"ct mullimcter, and secure equipment.

15-49. SWITCH NO.2 ACTUATION TEST.

a. Connect mullimeler across pins A aud C
of electrl('al conrector.

b. Prepare temperature calibration unit
for \Ise with II water bath. Place thermometer
In watel' bath and adjust unit fOI' a temperature
of lcss than 140' F'.

c. Placo sensln~ end of thermostat In water
bath stabilized at a temperature of less than
140' f' to make sure contacts al'e closed.

d. Raise temperalure of water bath to
191' .2' f' aud allow to stabilize for 15 minutes
minimum.

e. Raise temperature of w,'ter bath 3' F
evel'y 5 • t minutes until thermostat contllctfl
open as Indlc:ated by mullimeler. Record
Indication.

f, Lower tmnperatul'e of water bath 10
156' .2' F and allow to ctablllze for 15 mlnules
minimum.

It. Lower lemperature of water bath 3" F
every 5 i 1 millutes until thermostat contacts
<:lose as Indicated by multi meter. Record
Indication.

h. n"move thermoslat from water balh,
disconnect mullimeter, and sccure eqUipment.

None.

Multlmeter Indlcatea position of contacts.

WaleI' bllih "el(in" to stabilize at temperatul'e
setting,

Multlmeter ml'st lndl~ale coutlnulty.

Contacts IfUst remain closed aa ludlcated by
multlmctel'.

Contacts :nuat open at 1!JO' ±5' Io'.

Contact J must I'e main oJlen as Indicated uy
multlm'lter,

Contacts must close at 150' ±5' F.

None.
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Paragraphs H-50 to 15-51.

1a-50. SWl'l'CH NO. 3 ACTUATION TEST.

R-3896-3
Volume 11

WARNING

The following pl'ocedure uses methanol which ts flammable
and must not be used neal' heat, sparks, or open flame. It
Is a toxic solvent. Inhalation of Its vapors er prolon"ed
contact with the liquid can causc serious tnjury or death.

Procedul'e

a. Connect lIlultimeter across pins C and 0
of t'lectrlcal connector.

b. Prepare tempel'aturt> caltbratlon unit for
US(, with a lIlethapo) (Federal Specification
O-M··232) bath. Place thermometer In bath,
and adjust unit for .~ tllmperatul'e of leas than
_10° F.

c. Place sensing end of thermostat In both
stablllzed at a templlrature of less than _10" F
to make sure contacts are open,

d. Raise temperature of hath to 7° t2° F and
allow to >ltablllze for 15 minutes minimum.

e. Halso tomperature of bath 3" F evol'y
G ±1 mtnutos until thermostat contacts close as
Indicated hy multi meter. Record Inrllcatlon.

f. Lower tempernhll'e of hl\lh to 13° ±2° F'
and allow to stabiltzo for 15 mlnutt>s minimum,

g. \...(lweI' temperatutl' of bath 3° F every
5 ±1 mlnutcs until thermostat contacls open as
Indkated by multimcter. Record tndlcatlon.

h. Remove thermostat from bath, discollllt>ct
multlmeter, and SoCUrt> equipment,

15·51. INSULATION RESISTANCE TEST.

Multlmeter IIIdlcates position of contacts.

Mdhanol bath l)eglnll to stahtlize at temperature
sclttng.

Multlmeter must not Indicate continuity.

Contacts must remain open as indicated by
multlmeter.

Contacts must dose at 15° to· F'.

Contacts mURt remain closr,d as indicated by
multlmeter.

Contacts must Uj)('n at 0° :\10' F.

Nont>.

CAUTION

The connector must be dry prior to perlormlng the resistauce
t.eat since moisture could cause the Insulation to brt>ak down.

Using a megohm meter, apply 500 f25 vdc for
5-60 seculllls between each pin and t'use ludl
vldually and measure resistance.

Resistance must be 50 megohms minimum.
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Section XVA
Pa.ragraphs 15A-l to 15A-2

SJ,;CTlON XVA

TURBINE

15A-2. Turb1nc I'spalr I~ limited to replace
ment of the pr:mary 'Ind secondary hot-gas
seals, honeycon'b Beal, and minor repair 01'
I'oplacemf'llt of tllO!;c partd that must he re
moved to replacc the seals. Turbine repair
may he performed with the turhopump ln5tallsd

01' removed 11'0111 the engine. Repair pl'ocedures
consist of dlsasselnbllng, cleaning, Inspccllng
aUlI repairing, and assembling. Seo fll,'Ure
15A-I for test equipment and speCial lools.
Refer to R-3B96-4 (or protflctlvo closures. I

Use.-------
Handles lurblne manifold.

Guides II":U over ledge of shaIl.

Pressl\l'lztls seals before Installing turbine wheels.

HMIl!.«S turbine wheels.

Provides reference plane to tllke measurements
across turbine exhaust.

Provides reCerence plano to moasure thlcknoss
of slators and wheels.----

._------------- ----
Nomenclature

Manifold Sllng

Seal lnstallalloil Tool

Pressure-Test Fixture

Turbine Wheel Sling

Parallf'l Bar (48 Inches
long)

Parallel flars (12 Inches
long)

\/ /,- None

Part No.

J "" 8iOci923, 01'
equl v:t.I~nt

J;... '1.b021831

1/1 .'1'-5018968

'/I~. 310004'1, or
/ equivalent

1#11'1'-5026435 Guide Pins Gul.des first-stage turbine wh',el outo shall.

VA. T-5025915 ~'latol' Holdol' Hollis slator blades while ass<lmbllng.

_·T·60a18'12----~tll.MIlll'omeIH·------- TWUls .turblne mell.""l'en\~rlts.

,/1;,. T-5044634, 01' Stator Rntntner Clamps Clamps nlator retatner for taking dimensions.
, equivalent

1/)/., Nonn

~'Igure 15A. 1. 'fe"t E"lulpmer,t and Special Tools fOl' Turbine

I Figure 15A-2 dlJleled.
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Paragraphs 15A-3 to 15A-4

15A-3. DISASSEMBLING.

R··3896-3
Volume 11

NOTE

15A-4. Disassemble the turbine as required
to accomplibh necessary repairs and replace
menl. Sec figure 15A-3 (or parts a,ld index
numbers. The heat exchanger must be removed
prl"r to disassembly, if the turbopump Is ill
slaUed on the engine. Use depth micrometer
1'- 5021812 to take measurements during this
procedure.

NOTE

MeH5uremcnts takflll during disas
selllbly of the turbine must be re
corded anti made avaJlable to the
Hueketdyne reprcscntatlve for
transmittai to eng,neering.

• When hIking turbllle dimensions,
the turbine Inlet is considered as
the 12:00 o'clock position. All
other clock poslttons are clockwise
whcl\ looking Into the turbine
exhaust end CJf the turbopump.

• To accurately measure thickness
01 stators and wheels at blade
Shl'ouds, two parallel bars must
be uGed. The bars must be Ilgh1ly
clampJcI across the part and the
dimension taken between the two
ba,·s.

n. Hemove Insulation (32 through 38) from
water shield.

b. Removo clamps (37, 38), then carefully
remove <:OVI'rs (39).

c. Remove nuts (18), washers (19), and
t,olts (27) that hold shields (30,31) together.

d. Remove nuts (18) washers (20,21) and
bolts (28,29) then remove shields (30,3 J).

e. Remove plu!! (53) and K-scal (54).

I. Measure and t'ceord dlmcnsion from par
allel bar to wheel (3) Inner shrOUd at 4:00
(,'clock posItion. (S~" fiIlU!'" loA-8.) Record
as dlmrnslon C.

g. Attach turbine wheel sling 810064'1, or
equivalp.nt, and an overhead holst to wheel (3).

Wheel (3) weighs approxlr.;a!ety
240 pounds.

h. Hemoyc nuts (1) and lock-tabs (2); then
carefully I'Cnl0\'e wheel (3). Remwe ~pacer (4).

l. Measure and "eeord t'.e followlnl! dimen
sions at 4:00 o'deck p'lslllon: (S"e figure
15A-8. )

A =Dimension from poualle! bar to
Begmen! (7) inner shroud.

B = Thickness 01 wheel (3) at Inner
shroud.

Non;

Stator retainer' ciampa 1'-5044634,
or equivalent, must be uS-'Hi to hold
retainer (6) against flange of ma nl
fold (5~) when taklr,g ,lImenalon ....

• The same parallel bar must be used
that was used In step f, I" obtaIn
accurate mcasurements.

j. Usillg dimensions obtained In steps f and
I, determine se<:onll-stage wheel-to-sogment
clearance: f' - (B + C) = D \l'he"l clearance.
Hecord calculated clnamnce for 4:00 0' clock
posHion.

k. Measure and I'ecord dimension Irom mani
fold milt flang" to segm"nl (7) outer shr'olJd at
4:00 o'clock posltlon. (Sec figure 15A-7.) Re
cord as dimension A. USl! stator retainer
clamps 1'-5044634, or equivalent, to hold re
talncr (6) against flange of manifold (52) when
taking this dimension.

J. If turbopumlJ Is In the horl7.ontal or vertl·
cal posltlou With the turbine end ,lown, stator
holder 1'-5025915 must be becurely in!ltalled
belore loosening screws (5).

m. L'ha!k tndex segments (7) In a clockWise
dlrectlon starting at 12:00 o'clock position. Ro
tate screws (b) Into manifold (52) untll they clear
retainer (6); then remove retainer from mani
fold.

n. Using stator holder T-5025915, remove
segments (7) from manifold (52).
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Section XVA R-3696-3
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, H·2!'.__._--
1 Nul 16 Seal 31 Shield ~5 Washer
2 Lock-Tab 17 Seal 31A Shield 46 llimpener I
3 Wheel 18 Nut 32 Insulation 47 Nul
4 Spacor 19 Washer 33 Insulation 46 Washer
5 Screw 20 "-'asher :14 Insulatloll 49 Bolt
6 HelaineI' 21 Washer 35 Insulation 50 Wa&hcr
7 Se~melll 22 Clamp 36 Insulation 51 Pin
n Seal 23 Nut 37 Clamp 52 Manifold
9 Bull 24 \\'asher 38 Clamp 53 Plug
l() Loc!<.. Tnb 25 Screw 39 Cover 54 K-Scal
11 Wheel 26 Bracket 40 Pin 55 Bolt
12 Ilolt ?7 Bolt 41 Nut 50 Washer
13 Dolt 28 Bolt 42 Washer 57 Clevis
14 Seal 29 Bolt 43 Washer 58 Retainer
15 Seal 30 Shield 44 Bolt-----_.

Figure 15A-3. Turblne··- Exploded View (Sheet 2 of 2)
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Para~raphs 15A-5 to 15A-8

o. Measure and record the following dimen
sions at 4:00 o'clock position: (See filture
l5A-7. )

B = Thickness of segment (7) outer
shroud.

C = Dimension from munifolc exit fL.1nge
to wheel (II) shroud.

p, Using dimensions obtained in .leps k and
0, determine first-stalle wheel-to-segnwnt
clearance: C - (A + II) = D wheel clearance.
Record calculat<'d clearance for 4:00 o'clock
pasHlon.

q. Measure wheel (11) to seal (8) c\t'ar
ance, 300 degrees around wheel. (Sec f1gu,'1'
15A-5. I Record actnal clearance at 12:00,
4 :00, and il :O(l 0' elo~k positIons. AIso record
minimum cl,'arance and clock position.

r. f!elllove seal (8) from manIfold (52).

s. Measure dimension from manifold exit
flange to wheel (11) shroud at 4:00 o'clock
position. (See figure 15A-5.) Heeord as
dimfJl1f;ion C.

t. Attach turbine wheel sling 8100647, or
equivalent, and an overhead holst to wheel (II).

NOTIl:

Wheel (11) weighs approximately
230 pounds.

u. Hemove bOitfl (9) and iock-Iabs (l0);
thun carefully remove wheel (11).

v. Measur() and record the follOWing dImen
sions at 4:00 0' clock position: (Sec figure
15A-5. )

A ~ Dimension from man;fold exit
fJangc to nozzle.

B =Thickness of wheel (11) al shroud.

w. Using dimensions obtalncd in sleps s
and v, determine flrst-slagc wheel-to-nozzle
clearance: A - (D., C) ~ D wheel clearance.
Record calculated clearance for 4:00 o'clock
position.

x. Remove nuts (1), lock-tabS (2), and
bolts (12) from wheel (11).

y. Remove bolts (49) and washers (50) that
secure manifold diaphragm to bearing support.

z. Remove bolls (13); then carefUlly remove
seals (14,15,17).

aa. Remove nut (23), washer (24), screw
(25), and clamp (22).

abo Remove nuls (47) and washers (48); then
remove bracket (26).

ac. Remove cotler pins (40), nols (41),
washers (42,43,45) ami bolls (44); then remoV<'
dampeners (46).

ad. Attach manifold sling B100923, or cquil-a
kilt. and an overhead toolst to manifold; then re
move pill" (51) from cl(-vlses (57) and manifold
attarh lugs. If pins (51) lJlnd, holls (55) may he
10oselH'd slightly to rcmove pins.

NOTE

Manifoid weighs approxllnalely 402
IHllll\ds.

af'. l!slnf( overhead hoisl, rarefully r'lmnve
mallifold (52). Hemove seal (lG) from l~roove

of hearlt'i: support.

at. Hcmove holts (57) and waslwrs (56); then
remove clevises (57) and retainers (58).

15A-5. CLEANING.

15A-6. All parts must he cleaned 10 enable a
thOl'ough Inspection for defccts, weal'. or ,11m
allc as speciCled. Re-clean parts after repair.
Cleanln(( procedures for fllcl scrvlcc arc oUl
lined In R-389G-3, VolumC' I.

15A-7. INSPECTING AND REl'AIHING.

15A-8. Inspecting the turblnC' determines
whether the Illdlvldun I parts have been d1maged
by mishandling or wear. Refer to Clgure 15A-4
and inspect indIvidual parts for Ihe condition to
be sought and the dispositions as to repair or
rcplacement of the appllcable part. Inspecting
turbine thf'rmallnsulatlon Is limited to deth
mining acceptability only, Tears, nicks,
scratches, etc. al'e acceptable if batting mate
rial (rcfrasll) remains within the lnconel fall.
Hefer. to Technical MamH11 H.. ;18U6-6 for th"rmal
Insulatlon repair.
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Section XVA
Polragraphs 15A-9 to 15A·I0

Part Name and
Index Number lnspocllng

R-3896-3
Volume II

Repairing

Wheel (3)
Wheel (ll)
Spacer (4)
Manifold (52)

Retalne,' (6)
Segment (7)

Seal (8)

Seal (14)

Pin (51)
Clevis (57)

Visually Inspect only. Removal o!
carbun not required. U a dlscreJlll1lcy
Is noted, clean off carbon to perform
a more thorough Inspection.

Visually Inspect only. Removal of
carbon Is not ..equlred. If a discrepancy
Is noted, clean off carbon and perform
dye-penetrant inspection as outlined In
R-3896-3, Volume I.

Visually Inopect honeycomb and antl
rutatlon stud.

Visually Insp<!ct ca'bon segments. Do
not disassemble housing. Make SUN'

thai snap-rings arc cng:lged.

Visually lns""ct.

AI:ceptablllty and re~h' require
ments to be specified by manu
facturer's representative.

Acceptability &nd repair reqUire
ments to he specified by manu
facturer's representative.

Replace seal If honeycomb Is
missIng from back··up band or
If anll-,·otatlon stud Is missing.
Grooves arc acceptable in honey
comb.

Replace seal If sn.ap-~lng is
disengaged or If carlJon sf'!lments
are cracked.

Acceptability lind repair requh'e
mer.ts to lJe speclf:ed by manu
I:lcturer's repl·csentallve.

Figure 15A-4. Inspectlnjl and Hopalrlng Turbine

15A-9. ASSEMBLING.

15A-10. The assembly procpdures {or thp
turbine must be performl'd in Ihe oreter listed
and all parts must mept thp cleaning require
ments outlined in par.l~raph ISA- 5. See fil:ure
15A-3 for parts and lnd"" nUlllber~. Use lkl'th
mlcrometel' T- 5021812 to take measuremcnts
<luring this precNlure. The lubrleallt uspd in
Ihis procedure Is thread compound C- SA
(Felt Products) unless otherwise noted.
&),ecifieet lubrication procedures (methods) are
outlined In R-3896-3, Velume 1.

NorE

Measurempnts taken during assem
bly of the turbino mllst be recorded
anti made avaik1ble to tho Rocketdyne
representative for transmittal to
engineering.

• When taking turbine dimenSIOns, the
turbine Inlet Is considered as Ihe
12:00 o'clock position. All other
rlock positions are clockwise whf'n
looking Into th" turbine exhaust end
of the turlJopump.

• To accurately measure thickness o!
statOl's and wheels at blade shrouds,
two parallel bars must be used. The
bars must be lightly clamped across
the part and tho dimension taken be
tween the two bars.

a. Install retainers (58) and clevises (57)
(with clevis dash numbers facing outboard) en
fuel InlE't \Ising washers (56) and bolts (55)
Handtlghten boits only.

NOTE
Clevises (57) and pins (51) are ma
chined as matched sets to lit the Indi
vidual attach lugs on manIfold (52)
The clevises arc also m&tch-nlarked
for correct placement on the fuel Inlet
and must be Installed according to
match-marks and numbers.
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b. Attach sling 81lJ0923, or equiv;llent, to
manlfold (52), thl'n careflllly lift nlilnlfold with
an overhcad tJOlst and aline manliold att~ch lugs
with clev!s"s (57).

c. In,tall pillS (51) (correct number cOrl'<'
sponding to elev!, Ilumbed into clevises (57) and
manliold attach l\lg5. Pill dash numbcl's must
face oUlboard,

d. Torque bolts (55) Ih,ll spcure ckvises to
fuel 1Il1et to 600 ,25 io-lb.

". Hen\tlv" l'in~ (51) from rll'visl'~ (57) and
manilold altach lugs, OWlI carefnlly lowe,'
manifold (52) with overhead llOis!.

f. S.llelyw;,.c bolls (55) with !nc(III,,1 lockwlr,·
MS20995N.

g. Jnsl,111 SNll (10) in oul,'r groove 01 hearin!(
support. If scal dot's nut n'm:lin in groove 1 .lll~

ply a Ihin coat of FS1281 I(l'pas,' (flow Cor'ning
Corp) to 4 SI'OI'; on s,'al to hold it !n grooV<'.

h. Using overhead hob;t, carefully IUt mam
fold (52) rnd aline manifold altaeh luJ.:s with
cle'/isos (57). Make sure that seal (10) III still
corredly Installed In groove helOl'!! holtomin!(
mBnlfold in positlr.n.

CAUTION

S~nl (16) must remain in placo so
that it wlll not he dall1a~ed.

i. Install pins (51) inlo clpvises (57) and
manifold altadl lu~s. Pin dash numbers IIlusl
lacl' olltbollnl and 1ll,ltch clevis dash numhers.

J. Install dall1Peners (46), holls (44),
wnshers (42, 43, 45) and nuls (41). Torque
bolls (44) to 10 in-Ib, then torque to next slot
in nuts (41) lllld Install cotter pins (40).

k. Install ,lraeket (26); then Install washers
(48) and nuts (47) to secure dampeners to
shield. Torque nuts to 60 ±10 in-lb. Install
clamp (22) with screw (25), washer (24), alld
nut (23). Torque nut to 6-8 In· lb.

I. Secure overhead hois~, then remove sling
8100923, or <'([uivalent, from manifold (52).

nl. lustall s',ll (17) in heal'ing support.

n. Using seal installation tool T- 5021fl31,
carefully insL,lI seals (14.15) on pump shalt.

o. Lubricate (Method A) holts (13) lIwn I
install boits to secur~ seals (14, 15). Torque
bolts to 35 ±5 in-lh, and saf,'tywire with inconel
lockwtl'o MS20995N.

p. InstallllJ'cssur,'-tpst fix!ul'" T-5013960
ovcr pUllljl shaft "lid s ..ai~ (14,15).

q. Conrlt'et a bourcc of ~asf'o\ls nitrogl'll
(~Jlr.-1'-27401) with all Upsll'pam flownwtl'r to
pl·"ssure·le'l fixlure.

I', .slim ly apply 30 psill: gas('o\ls nitl'o!J;f'n to
fixhlff", then 11lf'llSUl"(' leaka~~f' IJast HC'uls (l4.
15), COllllHl\l'd It\aka~~p of M1als mllst not px
ct·('(l 1, fiOO RC'im.

s. Hedl1L:f' gaHL)llS nitrogPIl pressu1'c' to ('1'1'0;
thf'1l fe-movO SOUl'Cfl of nitl'o~('n and f10wllleler
(rolll )ll'll SSlII't'- tt'st fixtuI't'.

t. Hplllovt' prcssurc-h'st fixture.

u. Lubricate (Method t\) bolts (49); then in- I
stall washers (50) anel bolts \4\J) to secure mani·
folel ,haphl'al(m to bearlo[: supporl. Torque
bolts I;, 80 ±10 In-Ib, and snfetywlre with
ineonel lockw Ire MS~0995N.

v. Luhricat" (M"thoc! A) halls (12); lhen in- I
stall bolls Into wh' 11 (II). Secul' (l bolts to
wheel with lock-labs (2) :md nuts (I). Torquo
nuts to 530 tl5 In-Ib; thun bend lock-labs up on
2 sidcs of each nul.

w. Mellsure and rccord the following dit",'n
slons al 4:00 o'clod, position: (See figurc
15A- 5. )

A ~ Dlmonslon from manifold exit
flange to nozzle.

13 ~ Thiclmess of wheel (11) at shroud.

NOTE

These dlnwnsions are used In step ah
to delcrmlne first-stage wheel-to
nozzle clearance.

Change Nu. 19 - 10 September 1970 15A-7
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Figure 15A-5. Determining First-Slage Wheel-to-Nozzle Clearanep

x. Lubrleatl' (Ml'thod I) bo](& (9).

y. Vsllig turbine whl'l'l slin!> 8100647, or
equivalent, and an over!w:\d hoist, carelully
11ft when\ (1.l); flwn r,ulde wheel onto pump shaft
·,,!th guide 1'-50264:15. Wheel 11]) must he alined
to pump slnf! index pin. (S~e figure 15A-6. )

z. Secure wheel (11) to pump shart with
lock-l'ths (10) andnolts (9). Torque bolts to
1.2[;0 t41) illch-pounds: then bend Jock-tabs UJl
011 2 sider, (If pach bolt.

aa. Measure Clirrl'lISlnll from manifold "xII
fLlnge to wheel (11) 3t shroud at 4:00 o'clock
position. (30e figure 15A-5.) Hecord as
(hmenEion C.

abo Usillg dirJ1ensions obtained in steps w
and aa, (]ptcrmille first~slage wht?el-to-no;tl.le
clcaralle~: A - (B + C) ;, J) wheel cleat·lute/'.
This c!t'arance must bp 0.4'16 (+0.104, -0)
:nch. Hecord calculatpd clearance for 4:0U
0' clo{~k po.~itlon.

ac. Install seal (8) Inlo manifold (52).

arlo Moasurl' whee I (11) to seal (8) ciearanee.
S60 degrees around whee!. (See figure 15/1-5.)
This <:]f'arance must be 0.002 inch minimum.
Hecord aetual dearance al 12:00, 4:00, and
8:00 (;'clock po";li,,ns.

ae. ~h>aRurc aw.l n.>C'ol'd dimension from
manifold pxit flan~~p to whct'l (11) shroud at
4 :00 0' clock position, (Sec !igur" InA·-'I. )
Rt'cord as dirn(>lls ion C.

1I f. I'rpp'lre seg",ent s ('I) in OlP order of
Inslallali'm wllh lowest serial number"d seg
ment at Ihl' right, clockwise from turbine inlet
12 :OU 0' <:lock position.

NOTl~

If serial numbers arc not vislhl",
chalk ind~y.inv. "pplled during dis
assembly musl he \lscd.

ago Measure and record thickness of segment
(7) .qhroud at 4:00 o'c)ock positiun, (See figure
15A-7.) Hecord as dimension B.

15A·8 Change No, 17" ~4 SI!ptember 1969
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f
O- S£o:GMENT (7)

MANlfOJ,i) (\2.-\, B

« .;' i J rWife"., (31
. ~'1'-1--1 -
jl "I - "'il~Ot"<;1!1 A (\! "d

~'~d/oJ ,...,-
LT~ ~ .I-l-..

PAHALt ~:i HAR--f 1 -- C
-J.- \I,HLEJ ·ro·m::TAIl'.IW

CU:AHANCE

________. ---1

Figure 15A-7. Determining First-5hge
Whee I.. to-Segment ~ Ch~fJ ranee>

I ah. Lubrlca~e (Methoc1A) screws (5).

aL Usinl( stator holder T- 502 5915. insta II
se'tments (7) in the order of serial nu",her
sequence or chalk ind('x sequence, starting
with lowest number segment at right of turbine
inlet 12:00 o'clock porlitlon and proceeding In a
clockwise direction.

CAUTION

Each segment (7) must be in-
sla llec1 so that the anti - rotation lug
on lhe OD of the segmenl Is directly
between each sci of long and short
lugs on the ID of lm'blne manifold
(52). In this position, the segnleht
can lw moved tl.xially in and Qut uf
position without cocking. In any
other position, the seglnent Il\ust be
cocked toward lIw first stage w/wel
for nillwr removal or instaIL~lion_

Severe (L~mage to the lurbopump can
resull If the anti-rotation lugs arc
not correctly (:ngaged.

aj. Make sure that screws (5) rotate freely
in manifold (52) and that Inlernal wrenching hex
is nol rounded or worn. Heplaen worn or dam
"get! scn'w" and chase nldnifold threads with a
1/4:r. 28 lap a~ "eccssary. Lubricate (Mclhod 1)
screws (5) and Inslall In manifold (52).

ak. Inslall relalner (6), lhen secure retainer
to manifold (52) with screws (5).

rJ·;j-2-2A'-- . --1

Figure 15A-3. Detcrmlnin6 ~ccond-Stag('

\\'hrpl-to-~cgm('n~Clearance

al. Make sure segment lufts are fully engaged
in slols of manifOld.

aln. !\Icasure and record dimension from
manifold exit flange If) segmenl (7) shroud at
4;00 O'clock position. (S~e figure lGA-7.) Re
cord as dimension A. Usc stator r"lainer
clamps 1'-5044631, or equivalent, to hold re
tahlPr (6) against flanl(e of manifold (52) when
taking this dimension.

an. Using dimensions obtained tn steps ap I

a~ 1 and am, dpterll1inp first-stage wll£>el-to
s('gmt·n! c["amnce: C - (A • Il) = D wheel
clearance. This ClCarance must be 0.296
(.0.143, -0.070) inch. Hpcord calculated
clearance for 4;00 o'cluck pt,sltion.

ao. Measure ano record the follOWing (limen
slons at 4:00 o'clock position: (Sec fif(Ure
15A-8. )

A = Dimension from parallel bar 10
segment ('/) shroud.

n ~, Thickness of wheel (3) al inncl'
shroud.

NOTE

Stator relalner clamps T-5044634, 01'

equivalent, must be used 10 hold re
tainer (6) against flange of manifold
(52) when laking dimension A.

• Thcse dimensions are used In slep
:,t to det"rmlne sccond-stage wheel
to",srgmcnt clearance.

15A-I0 (.1ll1ni:c No. 19 - 10 SCptember 1970
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ap. Install spacer (4) ovcr bolls (12) and
against wheel (11). b)mcer index mark must be
allned to wheel (11). (See figure 1M-6. )

aq. Using turbine whe<.'1 sling 8100647, or
equivalent, and an overhcarl holst, carefully
lift wheel (3) over bolts (12) and against spacer
(4). 'Nheel witneRs mark must b.~ allned to
spacer (4). (Sec figure 15A .. 6. )

I'll'. Lubrieatp (MethodA)holls (12); then
secure wheel (3) to spacel' (4), wheel (11), and
bolts with lock-tabs (2) and nuts (1). Make sure
that lock-tabs (2) do not cover the two tooling
holes in wheel (3). TorqufJ IIUts to 500 ,15
in··lb.

ns. Mf'ClSUre ond record ctimPllsion from
p.\rallel bar wheel (3) shroud at 4:00 o'elock
position. (See figurf! 15A-8.) Record as
dim('n!;iion C.

CAUTION

The same parallel bar must be used
that was used in step '10. to obtain
accuratC' meaHlJremcnts. Improper
assembly call result In serious dam
age to tbe turbopurnp.

at. U~ing dimension.s vbtained in bt~ps au
and as, dr-tf'l'milw second-stage whcC'l-to
segment clearanc": A .. (ll; C) = J) wheel
clearanr:e. This clearance must be 0.342
(fO.174, -0) inch. Hecord ca!cul;lll'd clear
ance for 4 :00 0' clock position.

au. llentllock-tabs (2) up on 2 sides of each
nul (I).

~v. 1'0rform lurbopump torq\1Q t"st .\S
fo I1ow,,:

(1) /lelllO\'e cap un torque g"ar housing.

(2) Install torque wr"nch with a suitable
e.,len~ion to th" hex fittlllg of th" torque gear
drive.

(3) Enf,age thl' torque !war drive to the
torque gea,' by depresRlny, lock-pin loeat"d at
the side of lorqul' gear housinl' alld pushing in
on ex{('nsion and torque \l,.'l'('nch.

(4) With torque gear drive shaft Iwld in,
slowly rotate turbopump shaft in both olockwise
and coullterelockwise directions. Record maxi
mum breaka,,,\y and running torque for each
uil'eelion.

(5) Remove torque IVI'ench alld extensil'n
and m:,ke sure torque gear drivr, Is fully pulled
alld held In this position by the lockpin.

CAUTION

If UJ(I torque gear drive is not fully
pulled out, s('rious damage to the
turbopump can occur.

(6) Install torque gcar housing cap.

aw. Lubricatl' (Method A) plug (53); then I
install K-seal (,,4) :md plug mto manifold (52)
at 6:00 o'clock position. Torque plug to 40-50
in-lb. Safetywire plu~. I

ax. hmtall shields (30,31) 011 water ,;hield
using bolts (28,20), washers (20,21), and nuts
(l8). Torque nuts to 70 dO in-lb.

ay. Attach shields (30,31\ together with
bnlts (27), washers (19), and nuts (1B). Torque
nuts to 70 ,10 in-lb.

az. Prepare cov('rs (39) for Inst'lllation by
placing hoth halves of each set togcther; then
safctyw;re one side only with ineOllPl lockwire
MS20995N. (The othfJr side is safetywlred
aftpr installation.)

ha. Install ('OVers (39) by carefully opening
OJI!' Sl,IC and placillg them around waleI' shield
openinp:s and r"tainers (58),

bb. Securf' covers (30) with ('Iamps (37,38).
Torque clamps to 4 11 inch-pounds. Safe! ywlre
open sides of covers (30) wllh ineonel Jackwire
MS20995N.

be. Install insulation (32 through 36) on
water shield; lhen safetywirc with incone! lock
wire MS2009GN.

Change No. 19 - 10 September 1nO 15A-ll/IGA-12
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Plragraphs 16-1 to 16-2

SECTION XVI

BEAPJNG COOJ..ANT CONT~OL VALVE

WARNING

PNEUMATIC FLOW TESTlm 03104. COMPONENTS TEST CONSOLE G3141.,
AND COMPONENTS ADAPTER SET 03143 MUST BE OPERATk;D BY
AUTHORIZLD PE~ONNEL TRAINED IN TI~E USE OF THE EQUIPMEN-cT:...:,__ I

16·1. BEARING COOLANT CONTHOL VALVE
557225 ;-55807.§ l.. AND 55110'15-11. -

16-2. The following procedures contain the
disassembling, cleaning, Inspecting ~J1d re
pairing, assembling, and testing Information

required to maintain the bearing coolant control
valve. See ilgure 16-1 for test equipment ~nd

special tools. Refer to R- 3896- 4 for proted! ~ e
closures.

.-----~_.

Nomenclature-----_._--Part No.
i

1!r-5036722
!

I/T.0043P5-2

G3104

G3141

G3143

Pressure Test Fixture

Piezometer
(2 required)

Pneun:atic Flow Tester

Components Test
Console

Components Adapler Set

Use

Prov! des test adapters for bearing coolant
conlt'ol vaIVf!.

Provides a means for measuring pres5~re

during testing of bearing coolant control valve.

M'easures bearing coolant control valve down
stream pneuma.tic leakage.

Provides gaseous nitrogen and hydraulic fuel
for testing bElaring coolant control valve.

Provides hardware for bearing coolant control
valve test setups.

Figure 16-1. Test k~qulpment and Special Tools for Bearing Coolant Control Valve

Figure 16-2 deleted.

Change No. 22 - 15 February 1972 16-1/16-2
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n·4-2"5----------
1 Bolt 10 Dolt 17 Poppet 25 Nut
2 Washer 11 Washer 18 Poppet 26 Parking
3 Cap IIA Insert 19 Packing '),7 He strictoI' (a) I
3A Inse \'t 12 Retainer 20 Ril1st 28 Packing
4 Fitting 13 G'Jide 21 Sllring 29 Nameplate
5 Packing 14 Packin!! 22 Spring ?'9A Insert
6 Hlng 15 Packlrlg 23 Shim 29B InHert
7 Spring 16 PacklJlg 24 Washer 30 Bvdy
8 Hlter
9 Packing

(a) Restrlctor 557221, vah-a ;;57225; ,..est.\'lctor RD273-1027-0900, va1v~ 5S807G; rcstrictor I
RD273-I027-0790, valve 558075·,Jl.

Figure 16-3. Bearing Coolant Control Valve--Exploded View

Change No. 19 - 10 September 1970 16·3
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16-3. DISAPSEMBLING.

R-3896-3
Volume II

WARNING

16-4. DIsassemble bearing coolant valve, as
required, to accompllsh necessary repairs andl
or replacement < See figure 16-3 for parts and
index numbers.

a < Hemove bolts (1), washers (2), cap (3),
and fitting (4).

b. Hemove paekings (5) PJ1d rings (6) from
cap and fitting.

c. Remove springs (7).

d. Remove filters (8) with hook, and remove
packlngs (9) from filters.

e. Remove retainer (12) by removing bolts
(10) and washers (11).

f. Remove paekJng (10), washer (24), spring
(22), and poppet (18).

g. Remove two guides ('-3) by removIng bolts
(10) and washers (ll).

h < Remove pacldngs (14, 15) a.nd shl 'Us (23).

NOTE

Shims (23) arc used for adjustment
for valve operation; quantity (foul'
maximum) for each valve may differ.

I. Remove springs (21) and poppets (17).

i. Remove packings (19) and rings (20) fro",
poppets.

k. Remove nut (25) and packing (26). Remove
re5tl'Ictor (27) with 10-32 threaded 'l'-handle,
then remow packing (28).

16·5. CLEANING.

16 -6 All parts of the bearing cooiant control
valve except filtE'rs (8) and poppets (17, 18)
must he cleaned for hydraulic service as out
lined in H-3896-3, Volume I. Clean poppets
(17, 18) as Qutllned in H-3896-3, Volume I,
and clean IIlters (8) as follows:

16-4 Change No. 23 - 3 August 19';~

The following procedure uses tri
chloroethylene which Is a toxic solvent.
Inhalation of Its vapors or prolonged
contact with the llquld can cause
serious Injury or death.

a. Using trlchioroethylene (MIL- T-27602),
clcan filters by ultrasonic method for a mini
mum of 10 minutes at a frcquency of 20-40 Itc
pCI' second. Back-flush filter during cleaning.

b. Clean filters (8) at least 6 I'l'ore times
with clean (rlchloroethylene (MIL- T- 2760?)
until filters arc as clean or cleaner than the
following:

(1) 700 particles maximum, at 50-100
mlcror size.

(2) 200 particles maximum, above 100
micron size.

WARNING

Compressed gas lnust not be used for
drying or cleanln{l: unleS3 effective
chip guarding Is used and personal
protectlo.l equlp!l1ellt Is WOrn.

c. Dry fIItel's In an oven at 200" fiG" F for a
minimum of 30 minutes or by purging with a
regulated source of low-pressure (less than I
30 [lslg) gaseous nitrogen (MlL-P-27401) or
clean, dry air conforming to tho cleanness and
humidity requirements of MIL-P-27401.

16-7. INSPECTING AND RBPAIRING.

16-8. Inspecting parts of the bearing coolant
Control valve (see figure 16-4) determines if
the individual parts are damaged. The pads
musl be inspected for general condition, clean
ness, damage to threads, corrosion, dlstorlion.
nicks, burs. and scratches. Dimensional
limits are listed In figure 16-5 and form the
guide for serviceability of paris. Minimum
and maximum dlmendonal values are given
which, when exceeded, require Ihe repair or
replacement of the applicable pa!'t.
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l

(a) Ilestrtctor 557224, valve 557225; ,'estrtctor RD273-\027-0900, valv~ 55607G; realrlctor
HD273-1027-0'190, valve 558075-11.

-------_.
1 Bolt
2 Washer
3 Cap
3l1. lusert
" Fitting
5 Pacldng
6 Ring
7 Hprlng
8 Filter
9 Packing

F1.~~?5

10 Bolt 1'1 Poppet 25 Nul
11 Washer 18 Poppet 26 Packlng
IIA Insert 19 Packing 27 Restl'lclol' (a) I
12 Hetalnol' 20 RIng 28 Packing
13 GUide 21 Spring 29 Nameplato
14 Pa'~k1ng 22 Spring 29A Insort
15 Packing 23 Shim 2gB Insert
16 PacklJlg 24 Washer 30 Body

I
~'lgure 16-3. Dearing Coolant Control Valve--ExpJodod View

Change No. 19 - 10 Seplember 1970 16,3
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16-3. DISASSEMBLING.

H-3896-3
Volumc II

WARNING

16-4. Disassemblc bearing coolant valve, as
required, to accomplish necessary repairs and!
or replacement. See figurc 16-3 for parts and
Illd(JX numlJers.

a. Remove bolts (1), washers (2), cap (3),
and fitting (4).

b, Remo~~ packlngs (5) and rings (6) from
cap and fitting.

c. Hemove springs (7),

d, Remove flUers (8) with hook, and remove
packlngs (9) from filters,

e. Hemove retaIner (12) by removing bolts
(10) and washers (11).

L Remove packing (16), washer (24), spring
(22), and poppet (18).

g. Remove two "uldes (13) by removing bolts
(10) ltI1d washers (11).

h, Remove packings (14, 15) and shims (23),

NOTE

Shims (23) are used for adjustment
for valve operation; quantity (foul'
maximum) for each valve may differ.

l. Remove sprwgs (21) and poppets (17).

j, Remove lJackings (19) and rings (20) from
poppets,

k. Itemove nut (25) and packing (26). Remove
restrlctor (27) with 10-32 thread"d T-handle,
then remove packing (28).

16-5. CLEA~nNG,

16·6 All parts of the beartng roolant control
valve except filters (8) and poppets (17, 18)
must he cleaned for hydraulic service as out
lined In H-3896-3, Volume f. Clean poppets
(17, 18) as outlined ill H-3896-3, Volume I,
and rlean fllters (8) as follows:

16-4 Change No. 20 - 19 May 19"1l

The following procedure uses tri
chloroethylene which Is a toxie solv"'nt.
Inhalation of Its vapors or prolonged
contact with the liqUid can cause
serious Injury or death.

a. Using trichloroethylene (MIL-T-27602),
clean !liters by ultrasonic method for a mini
mum of 10 minutes at a frequency of 20-40 kc
per ~econd. Back-flush filter during cleaning.

b. Clean filters (8) at least 8 more times
with clean trichloroethylene (MfL-T-27602)
until filters are as clean or cleaner than tho
following:

(1) 700 parti<:les maximum, at 50-laO
micron size.

(2) 200 particles maximum, above 100
micron size.

WARNING

The folle "lng procedure uses
pressurized gaseous nltrop;en or
ail', which must not be allowed to
come In direct contact with the body.
Inflation of the skIn can C'iIISe serIous
Injury to human tissues.

• Eye protection must be worn to
prevent foreign matter from Injuring
eyes.

• Pressurized gases CVJl hurl objects
with sufficient force to cause Injury
to personnel.

c. Dry filters in an oven at 2000±toO F f01' a
m,nimum of 30 minutes or by purging with a
regulated source of low-pressure (50·100 pslg)
gaseous nitrogen (MlL-P-27401) or clean, dry
air con[ormlng to the cleanness and humldlty
requirements of MIL-P-27401.

16-7. INSPECTING AND REPAllUNO.

16-8. Inspecting parts of the bearing coolant
control valve (see figure 16-4) determln<'s If
the Individual parts arc damaged. The paris
must be Inspected for general condition, clean
mJss, damage to threads, corrosion, distortion,
nicks, burs, and scratches. Dim~nslonal

'limlls are listed in figure 16- 5 and form the
guide lor sp,rvleeablllty of parts. Minimum
and maxi mum dimensional vaiues are given
which, when exceeded, require the repair or
replacement of the applicable part.



Part Name and
Index Nllml)er

Cap (31

Fitting (4)

Springs (7, 2I, 22)

PiIte1's (8)

Hetainer (12:

Guide (13)

Poppets (1'1, 18)

Shim (23;

Washe).. (24)

Nut (25)

Hcstriclor (27)

Body (30)

------

R-38f16-3
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Inspecting

D:.unagrd threads.

Deteriorated or damaged anodic
cuat mg.

Da'llla~f'd lhreaded insf>rts.

Delel iorat('d or damaged anodic
coalill~.

Danuge or distortion.

Compressed lengths.

Dama~('.

Damaged threaded inserts.

Dpterioratf'd or dama~(l'd 4ll1odi<'
coating.

Dt.'teriol'atpd or damagNj anodic
cmltinl~'

Damaged rubher scat.

Burred surfaces or deformation.

DPlormation.

Damaged threads.

Nicks, scratches, hurs or other
dal1lal~e to drilled orifice alld
ch~.lllfered edge.

Damaged threacted insert".

Dvtcriorated or dal1lagNI anodic
coa.ting.

Threads of ports.

Section XVI

Repairing

Refer to R-38H6-3, Volunw 1, for
thread l'('palr.

Apply chemical film touchup as
outlined in R-3S96-3, Volume I.

Rt'plncc insC'rts 3S outlined in
H-38H6-3, Volume l.

Apply chemical film touchup as
outlined in H-3806-3, Volume l.

Rep),lC('.

Sce fih'11l'C 16-5.

ReplaeL'.

H('plaet.~ i ilsprts as oullined in
R-3S96-3, Vo!unw l.

Apply elwmical film touchup as
olltlilud in R-3S96-3, Volul11(' I.

Apply chemic"l film (ouchllp as
out lined in R- 3896- 3, Volume l,

Rcplact.' !)oppets.

Ikplace.

/lder to H-3896-3, Volull,e I,
for thrf!ad r~pair.

Refer to n-:l096 .. 3. Volume I,
for (hrf!llCi repair.

Rephce.

Heplace ins~rt as outlined in
R-3896-3, Volume I.

Apply chemical film touchup flS

olltlined in H ·3896-3, VoIllm!' l.

Hefer to H-3896-3, Volume I,
for thread repair.

Fir-ure 16- 4. Inspecting and Repairing Bearing Coolant Control Valve

Chanl:e No. 15 - 23 April 1(169 16-5



Scction XVI
Paragraphs 16-9 to 10-12

R-3B96-3
Volume 11

Part NanJ(' and
Index Numbcr

Spring (7)

Spring (21)

Spring (22)

Dimension Minimum Maximum

Compressed to 0.634 Inch 1.1.0 poullds 16.0 pounds

Compressed to 0.534 Inch 19.9 pounds 23.9 pounds

Compn;ss"d 10 O. 7B9 inch 47.5 pounds 52.5 pounds

Compre ssed to O. 66B inGh 64.2 poullds 71 . ~ pounds

Compressed to 0.508 Inch 2.24 pounds 2 .2 B pounds

Compressed to 0.478 inch 3.61 pounds 3 .57 pounds

Figure 15-5. Dimcnsional LillJits for Bearing Coolant Control V:dve

16-9. ASSEMBLING.

16- 10. The assembly procedures for the bear
ll\g coolant control valve must be performed in
tile sequence Iisled and all parts must meet
cleanness requirements outlined in paragraph
16-5. The lubricant used in this procedure is
hydraulic fluid (MIL-II-5005). Specified
lubrication proceduros (methods) are outlined
in H-3B96-3, Volume 1. See figure 16-3 for
parI and index numbers.

I a. Lubricate (Method M) packl'lg (9) and
install On filter (B). Prevent lubricant from
contacting mesh of filters.

b. Install filter into COOLAc"lT IN 1 port of
body (30).

• e. Lubricate (Method M) packing (5) and
install WIth 2 rings (6) on cap (3).

d. Install spring (7) and cap (3) Inlo COOL
ANT IN I port and secure with holts (1) and
washer,~ (2). Tighten hut do not torque bolts.

e. Install parts in COOLANT IN 2 port by
repeatln~ step~ a through d.

r. Install parts in PHESEHVATIVE IN port
by ropeating steps a through d, p.xcep\ use
filting (4) where cap (.1) is specified.

I g. Lubrl~ate (Method M) packing (28) and
install on restrictor (27); install restrictor in
body (30). Hestriclors are listed for applicable
valves as follows:

(1) Hestrictol" 557ZZ4: valve r,57225

(2) Hestricto[" RJ)273-10~'l-0900:valve
558075

(3) Hestr,ctor RD273-I027-0790: valve
5fi8075-Il

16-6 Change No. 19 - 10 September 1970

h. Lubricate (Method M) pa("king (26) and I
install on nut (25); instdllnut ill body (30) and
torque to 40-65 in-lb.

i. Lubl'icate (Method M) packing (161 find
install on retaincr (12).

j. Install washor (24), spring (22). anrl POPI·d
(lB) on retainer (12).

k. Install retainer (12) and secure with holts
(10) and washers (II). Tighton but do not
torque bolts.

1. Lubricate (Method N) packing (19 J and in- I
stall with two rings (20) 011 poppet (17).

m. Lubricate (Method M) packings (14, 15) I
and install on gUide (13).

n. Install shims (23) (four maximum), spring
(21), and poppet (17) on ~ide (13).

o. Inslall guide (13) in CooLAt'n IN port of
body (30) alld secure with bolts (10) ;Uld Washers
(J 1). Tighten but do not torque bolts.

p. Hepeat stcps 1 through 0 for remallliw{
COOLANT IN port. .

q. Torque bolts (1) to 50-70 in-Ib and bolts
'(10) to 20-25 in-lb.

r. Safctywire bolts (1, 10) and nut (25) Nlth
inconel lockwire MS20995N and install valve
port protective closures.

16-11. Tl;STING.

16-12. This procedure outlines req!Jirements
for complele testing of the bearing coolant con
trol valve, using Components Tesl ConSOle
G3141, Components Adapter Set G3143, and
Pneumatic Flow Tester 03104. Any deviations,
including the usc of other test equipment, must



it-3696-3
Volume II

Section XVI

be equivalent to the test rec[ulrements, 5a!ety
standarda, and equipment spec!ilcd In this pro
cedure. Prior 10 starting the tcst, Inr,tall test
plates on bearing coolant control valve as out
11Iled In figure 16-6. Index letters are assigned
to the valve ports for ease of identification In
illustrations. Sel up components t.esl console
electrical patch-panels (figure 16-7) and pre
pare console for use (figure 16-8). See figure

, 16-9 for port identification and a cutaway vlew.
Refer to paragraphs 16-11 throl',gh 16-1& for
bearlllg coolant control valve fJJst procedures
and see ligures 16-10 and 16- .11 for lest setups.

Index Valve Port
Leller Port Test Plale Connection

A Coolant In T- 5036722-101 AN815·6C

B Preserva- 1'-5036722-102 AN815.6C
tlve In

C OutlJt T- 5036722-113 ANBI.5-6C

0 Illstru- 1'- 5036'122-103 AN815-6C
mentation

Figure 16- 6. Preparln!~ Bearing Coolant
Control Valve for Testing

nIOl1'/l.L
VOL1'ME1'ER

FRRQ _
INPfJ't f "'\

~~

TEn
SELF.CT

7

FLOWMETER FREQUENCY MOtrrron PATCHfto10

fLOWMErER

OlTrpUT

ar.TURN

HYDRAUI.tC
FLOW

Pt>.y.ukl. ...:nc
FI.OW

Figure 16-7. Components Test Console Patch-Panel Requirements (Sheel 1 of 2)

Change No. 21 - 12 November 1971 1'1-7



Section XVI R-J896-3
Volume II

Patc~ From To Patc~ "rom To
Cord a) J6- .J6- Cord a) J6- J6----

K3. 7C 17N K3. 7J 8J
K3. 7E 8E R3. 8<: 17K
K3. 7F 19L K3. 8G 17L
K3. 7G 17P K4.09 17M 17R
K3. 7K 19K 19D

(alVse any cord"lEmgth required on all patch-cords numbered K3.

Figure 16-7. Components Test Console Patch-Panel Requirements (Sheet 2 of 2)

Panel

PRE-POWER TURN ON______ 0 _

POWER DISTRIBUTION

Control

CBl (30 AMP)

CB2 (10 AMP)

Position

Pulled out

Pulled out

h,dlcation/Hen,arks

Console main
power olf.

Electrical utility
outlets power off.

PRESSURE/TEMPERATURE CHANN~;LSEL~;CT OFF
MONITOR

DC POWER SUPPLY

ELECTRICAL CONTROL

OSCII.I.oSCOPE

lJIGlTAI" VOLTMI>TER

AC INPUT Down (off)

VOLTAGE Midposltlon
VERNIER

VOLTAGE ADJUST Fully counter-
clockwise

CUlUlENT I,IMIT 0

AC INPUT INDJCATOR OFF

MILLfAMPERES RANGE O.'F
SEIJECT'

VOLTS RANGE SELECT On"

VOLTAGE ADJUST Fully DECREASE

INn;NSITY POWER OFF

115 V/230 V 115V At rear of unit.

100 KC STD INT/EXT lNT At rear of unit.

POWEH Down (off)

Figure 16-8. Preparing CumpOIwllts Test COllsole for Usc (Sheet 1 of 4)

16·8 Change No, 15· 23 April 1969



PaIlel

PRE-POWER TURN ON
(continued) ---

TEST CELL ELECT.
OUTLETS

TEST CELl. ELECT,

R-3896-3
Volume II

Control

Connl.'ctor J701

Connector J702

Connector J703

Connector ,1704

Connector ,1705

CAU'r ION

Position

Capped

Capped

Resistor plug
3088-9

Capped

Capped

Section XVI

Indicatlon/Remark~

Temperature in
,Hcdtor load.

Check that facility pneumal1 ~ and hydraulic supplies to console are
off.

POWER TURN ON

POWER DJSTllIIlUTION

DC POWER SUPPLY

CDI (30 AMP)

C02 (10 AMP)

AC INPUT

Pushed in

Pushed in

Up

Console main
powe!" (In.

Electrical ulillty
outlets power on,

NOlle.

EI,ECTRJCAL CONTROL

CURRENT LIMI'r 3

POWER POWER light ON.
AC INPUT light on,(a) I

VOLTS-RANGE
SELECT

TEST SELECT 1

TEST SELECT 2

TEST SEJ"ECT 3

TEST SELECT 4

TEST SELECT 5

TEST SELECT 6

TEST SELECT 7

D(0-30) None.

Llgnt 1 off .(a)

Light 2 off,(a)

Light 3 off .(a)

Light 4 off ,(a)

Light j off ,(a)

.,18:,t 6 off .(a)

Light 7 off.(a)
Hydraulic flow
monitor control.

(a) If Indication Is 1I0t 8S sperl!led, press r;ppllcable swltch··l'ght.
-------------------

F'll(Ure 16-8. Preparing Components Test. Console for Use (Sheet 2 of 4)

Change No. 20 - 19 May 1971 16·9
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Sectlon XVI H-38~6-3

Volu.l1e II

-.,...---------------------------
P~_\el Control PosHlon !nclicalionjHl'll1arllS

POWEH TUHN ON
(conl1nupcl) ---

I

IIlYDHAULIC CONTHOL

I

I
I

FLOW-MONITOI!··TEST
~~_ ......._-

TEST SELECT 8

HYDRAULIC SYSTEM
BYPASS

HYDHAULIC SYSTEM
SUPPLY

TEST CELL SUPPLY "A"

TEST CELL SUPPIN "8"

FLOW MONITOH SIlUT
OFF

LOW FWW BYPASS

h)Light 8 off. '
l'neumatic flow
lllonitor control.

OPEN .(a)

CLOSE.(a)

VJ<;NT Ja)

VENT.(a)

CLOSE .fa)

CLOSE.(a)

DlorrAL VOLTMETER 115 V/230 V l10V At rear ot unit.

1(10 KC STD INT/EXT !NT At real' of unit.

STOllE/DISPLAY DURING DL'lPL,AY At rryar of unit.
COUNT

HANGE 100V

FUNCTION FHEQ

ATTENUATION MldpoBllion Headjustlllent may
be 'lecess',l'y dur-
ing tt'st to obtain
consistent rea.d-
ings. Refer to
(lIglta! voltmeter
manual.

SAMPLE PERIOD 1 S~:C

100 PEn

SAMPLING nATE ClockWise 3/4 turn

POWEH ON

NOTE

On ELECTRICAL CONTHOL panel, TEST S~;I,ECT 7 switch· Illlht is
for hyctraullc flow and TEST SELECT 8 is for pneull,alie flow. Both
sw1tc·h·llghts lllUSt not be on at the same time •

• Digital voltmeter ll1ust wa,','1 up at lea~:t 30 minutes.

I (a) /Ilndlcatlon is 1I0t. as spc'clfied, press appllcable swJtch·lly,hl._._-._._--_._._---------
Figure 10-8. Preparing Components Test Consolo for Use (Sheet 3 of 4)

.6-10 Ch,;ngl' NC). 20 - l~ May 1971



Parwl

PNEUMATIC PHBPAHATION

n-3896-3
Volume IJ

Control

a. Maku sure COJisolc is !.. the fOllUWirll~ condition:

(I) Vent valves clllsl'd.

(2) Shutoff valves closed.

(3) Utility valves closed.

(4) Regulators closed.

(5) Utility a.nd test cell outlets capped.

b. Supply facillty gascous nltrugen to console. PNEU SOURCE CONTHOL p;;nel SOUHCE
PR~~SS gage Indicates supply pressure.

c. On SYSTEM r:;UPPLY pancl, open TO FUEL COMPATlBIJE SYS shuloff valve.

d. On PNEU SOURCE CONTROL panel, open NITnOGEN SOUnCE SHUTOFF valve. SYSTEM
SUPPLY panel SYS SUPPLY PRESS gage indicates supply pressure.

WARNING
SYSTEM PRESSUru~ED lights (located on console and in test "ell)
come on to indicate press"re downstrcam of consolc r"gulators
and into test C(·Il. Safety pr('~"utions spe~ifled in It-389B-3, \'01
ume 1, must be foil· verl when working with pressurized systems.

Figure 16-8. Preparing Components Test Console for Usc (Shl-ct 4 of 1)

FILTER -"

PoPPET

-COOLANT
m (A)

!'RFJ~ERVAllve INLET (a)-

SECTION A-A SECTION B-B
L D~m5<"2

~'lgure 16-9. Deal'lng Coolant Control Valve--Cutaway VI.1W

P~rngra"h 16-13 and figUI'P 16-10 deleted.'

Chango No. 21·12 November 1971 10·11/1~·12



n.·3890-3
Volume 11

10-14. COOLANT INI,ET VAINE U;AKAGE AND CllACKlNG-PHESSURE TEST.

CAUTION

If proof-pressure tesl was performed, the v'llve will contain
a small amounl of hydraulic fluid. Care musl be laken to
prevent entrance of the fluid Into the pneumatic flowmetm.

Sectton XVI
Paragraph 10-14

Procedure

a. Connect bearing eoolant control vah'e to
console. (See figure 16-11, coolant Inlet valve
leakage and cracklng"pressure test. )

b. Disconllect test ceU vent (fuel compatible)
line from hand valve at OUTLET port (C) and
open hand valve.

None.

None.

Change Nfl. 21 - 12 November 1971 16-13
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Procedure

R-3896-3
Volume II

Hesult

NOTE

If the results of steps e through g are not obtained, adjustment may
he made as outllned In step h.I

c. On MED PHESS FUEL COMPATIBLE
panel, open SHUTOFF valve and w'.: J9t PRES·
SUitE REGULA'l'OR until REG SUPPLY PRESS
gage indicates 200 15 psi.

d. M('asure ?nd record leakage at OUTLET
port (C).

e, On MED PHESS FUEL COMPATIBLE
panel, adjust PRESSURE mmULATOH until
TEST CEI,L MONITOR PHESSURE gage Indi
cates 300 ±5 psi.

f. Alternately close and opel', hand valve at
OUTLET port (C) three tlmln'.

g. On MED PR~;SS Fm~L COMPATIl3LE
pand, adjust PRESSURE HEGULATOR until
TEST CELL MONITOH PHESSURE gage indi
cates S')O .,5 psi.

h. If results of steps ", f ar,d g are not ob
tained, the test must he disLOlltinued and 0,002·
inch shim la:ninations removed from, or added
to, shims (23), Repeat steps c through g untl!
results are obtained.

COOLANT TN I port (A) pressurized.

Maximum allowable leakage Is 1 aclm.

HEG SUPPLY PRESS gage and TEST eEl,l.
MONITOR PRESSURE gage indicates 300 ±5 psi
aud PRESSURE MONITOR "B" gage muat indi
cate 210-240 psI.

With hand nlve closed, TEST CELL MONITOR
PRESSURE ~lnd PRESSURE MONITOR "J)"
gages indicato SOO ±5 psi; with hand valve. open,
same results as stcp c must be obtained.

PRESSUHF. MONITOH "B" gage must Indicate
210-240 psi.

None.

NOTE

Each 0, 002-lnc" shim lamination changes setting a.pproxlmately
1 psi. Addition of shims increases pre~surc reading; rcmoval
of shims decreases pr"ssure reading, Shim surfaees musl be
free of burs and curled edges,

i. Or. MED PRESS FUEl, COMPATIBLE
pan!'l, arljust PRESSUnE REGULATOR until
TEST CELL MONITOR PHESSURE gage Indi
cates 100 ±5 psJ.

J. Measure and record leakage at OUTLET
port (C),

k, On MED PRESS FU~~L COMPATIBLE
panel, rlose SHUTOFk' valvl) and OJlt'1l VEN1'
valve, Close VENT valve after pl'eSSU1'C decay,

1. D1nconnect line at COOLANT IN 1 port
(Al and connect It to COOLANT IN 2 port (A).
Install pressure cap on COOLANT IN i pol'!,

16·14 Change No. 19 - 10 September 1970

PRESSURE MONITOR "8" gage Inclicates
100 15 psI.

Maximum allowable leakage Is 1 scim.

TEST CELL MONITOR PHESSURE and PRES
SUHt,; MONITOH "0" gage indicates 7,ero,

None.



Pl'ocl1dure

m. Hepeat steps c through k.

n. On MED PRESS FUEl, COMPATIBLE
panel, aclJust PRESSURE REGULATOR until
REG SUPPLY PRESS gage Indicates zero.

o. Remove bearing coolant control valve
from tbst setup.

R-3896-3
Volume n

Result---
Same as steps c through k.

None.

None.

Section XVI
P"ragraph 16-15

p. If bearing coolant control valve testing Is
terminated, secure test eqUipment (paragraph
16-19).

q. Install pro:ecllve closures. Refer to
paragraph 16-2.

None.

None. I
IO-lfi. PRESERVA.rJVE INLET VALVE LEAKAGE AND CRACKING-PRESSURE TES't.

NOTE

If proof-pressure test was performed, a small amount 01 hydraulk
fluid is in the valve. Care must be taken to prevent the fluid from
entering the p"eumalic flowmeter.

a. Connect bearing coolant control valve to
console. (Bee figure 16-11, preservative Inlet
valve leakage and cracking-pressure test. )

b. Disconnect test cell vent (fuel ~ompatlble)

line from hand valve at OUTLET port (C) and
op~n hand valve.

c. On MED PRESS FUEL COMPATIBLE
panel, open SHUTOFF valve and adjust PRES
SURE REGULATOR until PRESSURE MONITOR
"B" gage indicates 5 ±1 psi.

d. Measure and record leakage at OUTLET
port (e).

e. On MED PRESS FUEL COMPATIBLE
panel, adjust PRESSURE REGULATOR until
PRESSURE MONITOR "B" gage indicates 20 ±1
psi. Hecol'd pressu~e lndhmted by PRESSURE
MONITOR "A" gage.

f. On MED PRESS Fm~L COMPATIBLE
panel, adjust PFU;SI;?URF. REGULATOR untH
PRESSURE MONITOR "B" gage Indicates 50 ±5
psi. Record pressure Indicated by PRESSURE
MONITOn "A" gage.

None.

None.

PRESSURE MONITOR "A" gage Indicates
5 ±I psi.

Maximum alluwable leakRge Is 10 Bclm.

PRESSURE MONITOR "A" gl\ge must Indicate
9-20 psI.

PRESSURE MONITOR "A" gage must Indlcale
9-20 psI.

Change No. 20 • 19 May 1971 16-15



Secll.on XVI
ParaKraphs J6-16 to 16-17

Proc~rlllre-----

R-3896-3

Result

g. On MED PRESS FUEl. COMPATIBLE
panel, clo~e SHUTOF.' valve and open VENT
valvJ. Close VENT valve afler pressure decay,

h. On MED PRf"SS FUEL CO<JPATIBLE
panel, adjust PHESSURE REGULATOR until
REG SUPPLY PRESS gage indicates zero.

I. Remove bearing coo!..nt control valve
from test setup.

j. U bearing ~oolant control valve testIng Is
terminated, secure equipment as outlined in
paragraph 16-19.

I k, Install protective closures. Refer to
para.graph 16-2.

PHESSURE MONITOR "A" and PRESSURE
MONITOR "£1" gages indicate zero.

None.

None.

None.

None.

16-16. COOLANT AND PRESERVATIVE VALVES REVf.:nSE-LEAKAGE TEST,

a. Connect heari"" coolant contn·. valve to
console. (See figure 16-11, coolant and prf'
servative val'les reverse-leakage test. )

b. On MED PRESS FUEL cnMPATIBLE
pane!, open SHUTOFF valve and adjust PRES
SURE REGULATOR until REG SUPPLY PRESS
gaee indicates 250 ±5 psI.

c. Measure and record leaJ:age at COOLANT
,N I, COOLANT IN 2, and PHESERVATIVE IN
ports.

d. On MED PRESS FUEL, COMPATIBLE
pan~l, close SHUTOFl' valve and open VENT
valve. Close VENT valv~ after pressure decay.

e. On MED PRESS ,'UEL COMPATIBLE
pallel, adjust PRESSTJlI.E REGULATOR until
HECI SUPPLY PRESS g,lge indicates 7.ero.

t. Remove bearing coolant control valve
from teat setup.

g. IT bearing coolant ~()nlrol valve testing
15 terminated, secure to.?t eqtllpll\ent (pal'a
graph 16-19).

I h. Install protectlve c1oBurcH. Reff'r to
9aragl'llph 1G- 2.

16-17. COOLANT TNI,ET VArNES FLOW-rrST,

'I. Connect bearing coolant ccntl'ol va Ive to
';onaole, (Sec figure 1.6-11, coolant inlet valves
flow-test. )

15-16 Change No. 20 - 19 May 1971

None.

PRESSURE MONITOR "B" gage indicates
250 ±5 psi.

Maximum allowaolc leakage at allY one port is
10 3C:111.

PRESSURE MONITOR "B" gage indicates zero.

None.

None.

NOIU) ,

None,
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CAU'l'ION

Orifices must ne Installed carefully to prevent damage to orifice entrance.

b. For valves 557225 and 556075, I'lstall None.
orlflce AP2057··5. 63 at OUTLET port (C). For
valve 556075-11, install orifice AP2057-4. 70
at OUTLET port (C). Install orifices that have
flow arrows wi+h arrOw pointing away f!'C'm
OUT LET port C. Install orifices that do not
have flow RrrOWfJ with orlflced end at OUTLET
port C.

WARNING

Personnel must not bo allowed in the test ceIl during this test. Visual
oxamlnation of the valve wllUe it Is pressurl1;ed must be mado through
the test cell window.

c. Us in!! HYDRAULIC CONTROL panel,
perform the follOWing:

(1) Close HIGH PRESS SHUTOFF and None.
MED PR1~SR SHUTOFF valves.

(2) Press TEST CELL SUPPLY "A" SUPl'I,Y I1f;ht on and VENT light off.
switch-light.

(3) Press HYDRAULIC SYSTEM BYPASS CLOSE light on and OPEN light off.
switch-light.

(4) Press HYDHAULIC SYSTEM SUPPLY OPBN light on and CLOSE light ort.
switch-light.

(5) Press LOW FLOW BYPASS swltch- OPEN light Oll and CLOSE light off.
light.

d. 0" HIGH PH ESS r'UEL COMPATIBLE
panel, apply pressure to HYORAULIC CONTROL
as follows:

(I) Open VEN'!' valve and close SHUTOF'F None.
valve.

(2) Adjust PRESSURE REGULATOR until
HEG SUPPLy PRESS gage Indicates 2,000 ,dOD
psi.

c. Rlowl., aprly facility hydraulic supply pres
sure ,ultll llYDl1AULIC CONTROL panel SUPPLY
PRESSUR E gage indicates 2. 000 ±roo psi.

f. On HYDRAI'LIC CONTHOL panel, slowly
open HIGH P1U;SS SHUTOFF v"lve until PRES
SUH E MONITOR "13" gage indicates 1 620 -t20
I)si; then clos(~ HIG~ PHESS SIIUTOFt valve.

g. On HIGH PRESS FUEL, COMPATIBLE
paMI, adjust PR~;SSVIn;REGULA'fOR until
HEG SUPPLY PHESS gage indl:atcs zero.

h. On HYDRA Vi IC CONTROL ;>~nel, open
!HOII PilESS SHUTOFF valve. CI08') valve
after pressure decay.

HIGH PRESS FUEL COMPATIBLE and HY
DHAULIC CONTHOL panels pressurized.

SUPPLY PRESSURE gage must indicate 2,000
±100 psi.

PRESSURE MONITOR "13" gage must indicate
1,620 ±20 psi, and PRESSURE MONITOR "A"
gaZ..e must Indicate 300 ±40 psi for valve
55 223, 350 ±40 p~i fjlj' v?lve 5580'15, a.'ld 325 I
±3 i psi for valve 658075-11.

None.

PHESSlJPE MONITOR "A" ami PRESSmlE
MONITOR "13" gagos decrease to l,ero.

, lnge No. 20 • 19 Mal' 1971 16-17
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Procedure Result---
CAUTION

No visible leakage is allowable.

lIIGlI PRESS ~"UEL COMPATIBLE and HY
DHA ULIC CONTHOL plllwis pressurized.

PRESSURE MONITOH "B" gage must indl<'ale
1,800 ±20 psi and PH ESSUHE MONITOH "A"
gage must indicate 475 ±40 psi.

PRESSURE MONITOH "D" gage must indicate
1,820 ±20 psI. nnd PRESSURE MONITOU "A"
gage must Indicate 425 :l-40 psi.

jJHESSUin~ MONiTOU "8" gaga must Indicate
1,820 ±20 psi and PHESSURE MO/;'ITOH "A"
gage must inrticatc 540 ±4(1 psi.

Orifices must be installed carefully to prevent damage to orillee entrance.

1. Remove orifice at OUTLET port (C). For None.
valves 557225 and 558075, install orifice
AP2057-5.03 and for valve 558075-11. install
oriiice AP2057-4.10 at OUTLET port (C). In-
stall orlflces that have flow arrows with arrow
pointing away from OUTLET port C. Install
orifices that do not hnve flow arrows with
orlflced end at OUTLET port C.

j. On HIGH PRES~ FUEL COMPATIBLE
panel, adjust PRESSURE HEGULATOR until
R~~G Sli~'PLY PRESS gage indicates 2,000
+100 psi.

k. For valve 557225, on HYDHAULIC CON
TROL llanel, slowly open HIGH PRESS SHUT
OFF v,ilve until PRESSUHE MONITOH "13"
gage indicates 1,820 +20 psi; then ciose IIlGH
PHF:~S SHUTOFF valve. [lerord pressure In-
dicated On PHESSURE MONlTOH "A" gage.

1. For valve 558075, on HYDRAULIC CON
TROL panel. slowly open HIGH PRESS SHUT
OFF valve \lnll! l'RESSlffiE MONlTOR "1\" ga~e

indicates 1,620 ±2,0 psi; then clcse HIGH PHESS
SHUTOFF valve. Hecord r.rosSlIre indicated
011 PHESSUHE MONlTOR 'A" gage.

m. For val v(' 558075·11, on HYDRAULIC
CONTROL panel, slowly open HIGH PHESS

I SHUTOFF valve until PHESSURF: MONITOR
"13" gar,}! indicates 11...800 ±20 pa!i then close
iUGH PhESS SHUTO!'"F' valve. Ilocoru pres-
sur(' indicated on PR ESSUHE MONlTOR "A"
gl'.ge.

1'. Malnlainl,ressure of steps k. I, or m,
as applicahle, or a minimum of 2 minutes and
check cap (3) and guide (13) flanges for leakage.

o. On JlIUIi PHESS FUEL COMPATIBLE
pa,let, adjust PHESSURE REGULATOR until
REG SUPPLY PR~~SS gage indicates zero; thf;ll
open SHUTO~'F valve.

HIGH PHESS FUEL COMPATIBLE panel
depressurized.

p. On HYDHAULlC CONTROL panel, open
mOil PHEBS SHUTOFF valve.

HYDR." ULIC CONTHOL panel depressuriMd.

q. Disconnect 'lne at COOLANT IN 1 port
(A) and connecl it to COOLANT IN 2 port (A).

None.

1'. Repeat atops h Ihrollgh]1.

s. Ilerlll~e farlllly hyrll'aullc supply pressure
to zero.

\. Using HYDRAULIC CONTROL panel,
perform the followi"g:

(J) Close HIGH PHESS SHUTOFF valve.

Same as stap~ b through p.

SUPPLY I'RESSUHE gage indicates zoro.

None.

16·18 Change No. 20 - 19 May 19'11
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Result.._--

Section XVI
Paragraph 16-18

(2) Press TEST CELL SUPPLY "A"
sWltch-llght.

VENT light on and SUPPl,Y lir;ht off.

(3) Press HYDHAULIC SYSTEM SUPPLY
sl', itch-light.

(4) Prt'ss HYDllAULIC SYSTEM BYPASS
swilch-llght.

(5) Press LOW FLOW BYPASS switch
light.

u, Remove bearing coolant control valve
[rmn test setull.

v. U bearing coolant c1ntrol valve testing
Is terminated, secure test equipment (para
graph 16- 19).

w. Install proteclive clOSlIl·CS. n"fer to
paragraph 16-2.

CLOSE light on and OPEN Ught ofl.

OPEN light on and CLOSE light off.

CLOSE light on and oprm light off.

None.

None.

None. I
16-18. PRESEHVATIVE INLET VALVk; FLOW-T";S'l'.

a. COllnect bearing coolant control valve to
console. (See figure 16-1l, preservative inlet
valve flow-test. )

h. For valves 55722" and %8075, Install
oriflel' AP2057,,5. 03 at OUTLET port (e) and
for valve 558075-11 install orifice AP2057-4. 10
at OUTLET port (C).

c. Prepare digital voltmeter (DVM) for
flow- nonitor-tests. (See figure 16-8.)

d. On HYDRAULIC CONTROL pancl, perform
the following:

(J) Close HIGH PRESS SHUTOFF and
MI~D .PRESS SHUTOFI" valves.

(2) Press TEST CEI.L SUPPI,y "A"
swItch ·light.

(3) Press II YDRAULIC SYSTEM BYPASS
switch- Ught.

(4) Press HYDHi\ULIC SYSTEM SUPPLY
swltch-llght.

(5) Press LOW FJ.OW BYPASS swltch
light.

None.

None.

None.

None.

SUPPI,Y light on an" VENT light off.

CLOSE light on and OPEN light oIl.

OPEN light on and CLOS~~ light off.

OPEN light on and CLOSE light off.

Ch~nge No. 20 - 19 May 1971 16·ID
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Procedure

R·3896·3
Volume il

Hesuit

e. On HIGH PRESS FUEL COMPATlDLE
panel, apply pressure to HYDRA UI.IC CON·
TROI. panel.1s follolVs:

I (I) Open VENT vaive and dOl)O SHUTOFF
valve.

(2) Adjust PRESSURE HEOULATOR until
REG SUPPLY PHESS gage Indicates 500 ±20 psi.

f. Slowly apply facility hydraulic ~'upply

pressure untll HYl1Ri\ULIC CONTROL panel
SUPPLY PF.ESSIJRl·; g'age Indicates I, 000 ,,100
psi.

g. On HYDRAULIC CONTROL pand, slowly
open HIGH PRESS SIIUTO,fF valve untll PRES
SUItE MONITOR "A" g.'go It:dicates 200 ; 5 psI.
Close IlIGH PRESS SHUTOFF valve.

h. On HYDRAIJLIC CONTROl. panel, press
FLOW MONITOR SHUTOFF switch-light.

i. On EI,ECTRICAL CONTROL panel, press
TEST SELECT 7 swtlch-Itl~ht.

j. On DIGITAL VOLTMETER "anol, press
RESET switch. Measure lind I'CCOI d nowrate
from OULET port (C).

k. Maintain pressurn and nov- for a mini
mum of 2 minutes and check fitting (4) and
retaine\' (12) flanges 101' leakage.

1. On ELECTRICAL CONTROL panel, press
TEST SELlWT 7 switch-light.

m. On HIGH PRESS FUEL COMPATlBI,E
panel, adJu"t PRf;SSURE, REGULA1'OH unlll
rum SUPPLY PRESS gage indicates Zl~ro; then
open SIIUTOF F valve.

n. On HYDRAULIC CONTROL panel, open
HIGH PRESS SHUTOF],' valve ar.d press FLOW
MONITOR SHUTOFF "witch-light.

I 0. Heduce faclllty hyd. aulic cupply pressure
to zero.

p. Using HYDRAULIC CONTHOL panel,
;w.rform Ihe lollowing:

(l) Closp 1Il011 l'RESS SII'JTOFF valve.

I:!) PrI'SS TEST CEI.L SUPPLY "A"
switch· light.

None.

HIGH PRESS FUEL COMPATIBLE and HY
DRAULIC CONTHOL panels pressurized.

SUPPLY PRESSURE gage must Indicate 1,000
±100 psi.

PRESSURE MONITOR "A" gage must Indicate
200 ; 5 psi.

OPEN light on and CLOSE llght off.

Light 7 Oil.

DVM must Indicate all eq,dvalent to 3 gpm
mtn}mum.

No vlslbie leakage is allowable.

Light 7 off.

HIGH PRESS FUEL COMPATIBLE p)nel
depresourlzed.

HYDRAULIC CONTROL panel uepressurlzed,
CLOSE light on alld OPEN li~ht off, and
PRESSURE MON1'l'OR "A" gage decreasos to
zero.

SUPPLY PRESSURE gage Indlcat'ls zen.

None.

VENT light on and SUPPLY light off.

16.20 Cha"Kl' No. 10· 7 Novemhe~ 196'/
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COOl ,\"J I' INt,~.T
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Figure 16-11. Bearing C(Jo1ant Contrul Valve L"ak- and Flow-'1'('gt S(,IU[1$
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Paragraphs t6-19 to IB-ZO

Procedure- .
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Hesult

(3) Press HYm""UI,IC SYSTEM ,:lUl'I'LY
switch-light.

(4) Press HYDRAULIC SYSTEM BYPASS
swlleh-light.

(5) Press LOW FLOW BYPASS sw,teh-light.

q. Remove be"rlng cO'J!ant control valve
from test selup.

r. If bearing coolant control valve testing Is
terminated, secure test uqulpment (para
graph 16-19).

I S. Install protective c1osul"Js. Hefcr to
paragraph 16-2.

16- 19. SECURING T£S'r EQUIPMfNT.

16-20. After bearing cuolant control valve
testing is completed and valve is removed from
test setup, secure equipment as follows:

a. Reduce !acl1lty gaseous nitrogen pressure
to zero,

h. On PNEU SOURCE r:ONTROL panel,
close gaseous nltr(j~en SHUTOFF valve.

c. On SYSTEM SUPPI,Y panel, eloFe TO
fUEL COMPATIBLE SYS shutolf valve and
open SYS VENT valve.

d. On MED PRESS FUEL COMPATIBLE
panel, open SHUTOF.' and VEWr valves and
adjust PRESSURE REGULATOR to vent tmpped
prfJS5urt:o.

e. Close all shutoff valvlJs, regu!a(ors, and
utility valves.

t. Make sure all pressure gages l~dtcate

zero and close all venl vall'cs.

g. Cap utlllty PlInel and tcst cell (unel out
It'tR .lnd coJnncctors.

h. Turn digital voltmeter power off.

t. OIl HYDRAULIC CONTHOL panel, press
switch-lights so that HYDRAULIC SYSTEM
BYPASS light Indicates OPgN and remainIng
lights Indicate CLOSE or VENT.

j. On EI,.:CTHICAL CONl'HOL PlInel. press
TEST SELECT Bwilch-lights so that all tlghtu
are o£(, and press POWEH ON switch-light.

k. 1''Jrn DC POWEH SUPPLY off.

I. On POWER DtS'l'RIflUTION panel, pull
out circuit bre3kers.

16-22 Change Nfl. 20· 19 May 1971

CLOSE Ught on and OPEN light 011.

OPEN light on and Cl..,OSE light oiL

CLOSE light on and OPEN light 0[(.

Non,'.

Nonc.
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I;('t'li,," XVJJI
I',lragl'.,phs IB-l tu 1B-2

SECTION XVIII

I:U:CTHICAL lIAllNI':SS

18-1. El ECTIllCAL lIAHNEsS,

18-2, Th(' full 0" illg !,1'(J('",lul'es ('(Jlltaill til('
el(>anin~~. j n:-,pp('llllg illtd l'!ll'ai ri It~. ami t('sti 11~
information j'pquil'tld to llIainlalll the <'1pe! I')eal
haJ'Ill'SH ({i!~lll'(l low 1). Tlw hal'l1(':-'~(,H al'c' Pt'l'~

mUlll'lltly al"s(·mlJlfld. with t)'"t't'i'll,ld~, wtll ill
dh'ldual tH!I'n{,H~I'8: no di~~lf;~l(lmhly tit' <lhM'mbly

lS t l'quln'd, Se'l' flt~t11'£1 lij-~ J<tl' torque l'i'qulr('
!lH'lIfb for <'l('('trkal ('OlllH'('{OI' du[-,t ("ap~. Jigul'('

H~-3 for mat('l'l:lh and l-llwt"iLlI trl(ll~. ,tIId ligul'C'
18-7 fur hal'l1('[-,3( H ('()\'p!'('d hy lids prol'''dul'P,
H"f,'1' to Jl- 3U90-,j for part llullIh,'r "I /'('pl:1',,'
ahlf' pa t't~.

~ l,t,eTHICAL
CO~I)\'C1UHS-

/-- SII.If"'O'H' un H\fOLll r-SU'''''N "'" ",,,It."

SII.l("O~f O\"1' 11 \1(,LIJ

',-- sr"I('O:-'~, OVEfi"'('IJ)

(

\,\., T't'I'F
\IACIll'•• D 'ill t:I.L
CO~'~"('rUH (IY~'),

-_.-"" ",-","
--""=.,.:'.'!'>~~ :.:;;;=:_.::.-.-" .--.1 .......<» .....w::.....-__f ~, ~-

(1:~<JJ,,' ~ ~~~:~::-.:~r'. -;,'-u""co-,"",,-- ---=.::::::::.. ::....::::::Y~7L
'J U .... __~......~.. TliR[:,\G l:JI',~f'- -";::~~~.

-- '!L"'J)L~G lAP}-: - '..,: ':::'::•••:~......,._
--.:t;tJ~...

r~;q't,ATt"\r, "00"( j'
rlETA'~rNG Rl:-;G
(TYl')----,-

,
.... - r.ON:-;f'CTOll

rm;r>TI~ ICATION TAG (TY!'),/
L_ .:lr"I..':(I~i': OVniMQLD

f",I,'O I
Fit:u1'l 11;.1.. Fkxible Arl1)()rN' lIaraos~ ('j Yl'ieaIl·- Cutaway Vip\\'

Change No. 19 - 10 Scptomh~r 1970 18·l
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9() .. 1t 5

40-50

40-50

40,50

40-50

40-50

40-50

40-50

40-50

40-~0

30.. 40

40-50

40-50

30-40

30-40

30-40

90-115

TOl'qur
(in-.!!-!.::.s,-)__ ~(;.;)e;.:;·s;:..:c:.;.r,ij~n _

30-40 TurlJOpump Heat"" No.1
30-40 TlIrbopump Heatl'r No.2
00-lilll Primary Instrumcnta

tlon Junction Box
Primary Instrumenta
tion JlInction Box
PI'lm' l'y Instrumell!a
tlon Junction f]I'X

Primary lnstrump.nta
tlon .Ill nction Box

Primary Instrumenta
tion .Junctlon Box

I'l'lmnl'y lush'lImenta
tion ,'unctloll Box
Primal'" Instrump.nta
tion JlI~ctlon Box

Pl'imary Instl'umt\nta~

tlon Junction Box
f\1C1 Pump Inlet No. 1
(KF6a-l)

()'~Id\zel' Pump Dis
char!(e No, 2 (P02a-2)

Oxidlz"l' Pump nearing
Pressul'e (LDla)

Gas Gene'I'atol' Chamber
Pressure (GGld)
Fuel Pump Dischart\e
No, ? Pressurc
(PF2a-2)

Fuel Pump Inlel No. 2
(K~'6"-2)

Turbin,' Outlet Pressure
(TG5c)

Common Hydraulic Re
turn Pre,;sure (N1l5c)

Combustion Chambel'
Pressure (CUle)

Engine Control Valve
Stop Solenoid aud En-
gine Cutoff Signal 10
Vehicle (.1128)

Interconnect to PreHl1
Level Detector (JI29)

Turbopump Ir,lterfaee
(,1130)

Heat Exchanger I.OX
Inlet ~-IowNo.1 (F16)

Bearing No. 1 Tem
perature (I,Sl)

Bearing No. 2 Tem
perature (1.S2)

Turblue Dearing Tem
___~p'_.:e.::..r.:.:.at.:.:.u:re (LS3)

100-125

130-165

100-125

130-165

115-145

100-125

P117

1'116

1'112

P122

1'114

1'109

1'110

PIli

Connector
HDI No,

P05,Pfl6
1'87,1'08
1'108

1'118

1'119

1'115

1'113

1'120

1'121

1'121

1'123

1'1 ?3

1'129

1'130

1'132

1'134

1'136

1'135

40-50

40-50

30-40

60-00

40-50

40-50

40-50

80-00

'10- 50

40-50

40-50

60-80

60-80

100-125

P50

1'47

1'56

1143,1'44

1'45,1'46

1'51

1'74

1'75

1'70

1'76

1'52

1'53

1'77

1'78

Connector 1'orqUl;
HOI NO. __-'(~''.:" Ib!D D::..:.;"s",'c;:..:'r..:.ip",t:;.io",'..:.l I

.JlB 155-185 InterCtll'" Panel

.I 19 90-115 Int"I'face Panel
,)20 130-105 Interrace Panel
.1100 90-115 Interfac(' Panel
.1101 130-165 Int,'rCace Panel
,1102 100·125 Interface Panel
.1103 100-125 Int,'rface Panel
.Jl04 90-115 Tnterface Panel
.I 106 90-115 Interface Panel
.11·10 00-00 Intel'fael' Panl'1
.1141 155-105 Interface Panel
.I 142 '10-50 Interface Panl'1
J14a 115·145 IntN'face Panel
.11'14 40-flO Inll'rlaee Panel
.1470 130-165 Interface Pl\lwi
.1000 110-100 In!erfa,:e Panel
1'30 OU· 80 Chcclwut Vdve
1'35 40-00 Prefill Level

D(ltector
40-50 Gas Gencl'a!ol'

IgniteI'
40 .. 50 Tm'blne Exhaust

Ignite I'

Intrrconnce.! to
Igniters (.J47)

Redundant Shut
down Valvc

Engine Control Valvc
Start Solenoid

Enginc Control Valve
Stop Solenoid

Gas Gencrator Ball
Valve Position
Switch

lIyperl;ol- Cartridge
Installed Switch

No, 1 Oxidl~l'r Valve
Position Transducer

No.2 OxidizCl' Valve
Position 'J'ran£ducur

No.1 Thrust OK
Pressure Switch

No.3 Tiu'ust OK
Pressure Switch

Turbopump Inter-
face (.175)

No.1 Fuel Valve
Position Transducer

No, 2 Fuel Valve
Position Transducer

No. 2 Thrust OK
Pressure SWitch

1'71

1'73

Flsure 18-2. Torque Requirements for Electrical COIUlector Duat Caps (Slwet 1 of 2)

18-2 Change No. 16 .. 9 July 1989
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Specification 01'

PaI't Number NOIlH.. lI.clature

Modol 6:10A (Tl'lpletl), MuHlmetl'r
01' equival,'ni

Model 1620C (Freed Transfol'mer Co), Mcgohmmct<'l'
or equivalenl

Sodi on X VIll

Use

Testlnf\ continuity

Tcsl1ng hlsulal10n
1'~8istan<:e .

Kulgrld 01' Kulgrld 28
(Sylvania ~;lectrlc Pl'Oducts, Inc),
or cqulvalent

Fedoral Spcclflcal10n '1'1'-1-'135

L130190-002 (NH, Los Anc;el('s
Division), or oqulval('nt

Fedcl'al Speclflcalloll 1'1'- M- 261

ST01301m0078, Type I
(Hocketdyno)

PIt-1553 (black)
(Products Rcseal'ch Co)

1200 (Dow Corning Corp)
92-018 (Dow Corning Corp) (3-oz tuhe)

No" 500A (Rayclad Tubes, Inc)

Federal Speclflcat:on QQ- S- 571,
SN6G 01' SN63, Type RA

Wrapping Wh'o

Isopropyl Alcohol

PI'URkure· SPJlsitlv(l Tapp

Methyl-Ethyl- Ketono

S i Ii COIl(' lluhh" I' Tapt'

Potting Compound

Primer
Aerospaco Sealant

lIeat-Gun

Solder

({opairlng al'llll)r hrald,

Cl(laning repair area of
plug protoetiv<' lx>ot and
exterior of c(Jnnect()r~:L

Masking oft' 1'opa1l' ~l1'l'a

of harness.

Clp.nnh1lt j'('}Jatl' :'ll'(la of
hal'nl'ssj :md (JVI!l'llWlds.

Hopalring grt'on ov,'r
llIolds,

Hopalrll1!: blaek ovcr
molds"

Hepnil'ing hoat- &hrlnlmblo
ove,"molds.

Shrinking hoat- shl'inkable
overmolrls.

Repairinl( armor braid,

MIL-P-27401

--_._----
l'I{.,'\Irc 18-3"

Gaseous NltrOI(fHl Cleaning and dryinf.\ hal'-
ness and C~)E~~_

Matel'1als and Sp~cial1'ools fOl" Bicctriealllarllcss

Change No. 19 - 10 September 1970 18-3



Srdioa XVIII
Pal'agl'a)lhs Itl-3 to IH· 6

18-3, CLEANlNf.;,

rt-3896-3
Volllltl(l II

IiI-G, 1N8 1'1-: (;'['1 1\'(; A,"I1) HI::I'AIH1N( ..

lH- <1. TIl(' plpdl'ic:al IhHIW:-:'S mu.r..;l 1H\ £1'(\(.'

of dirt. gr .....uH'I, llloisllll'P, .mel tOl·t.\i~1l partie'lps
)H'iol' to ins)J(ldill~ .1I1d t'(')l.lil'ill~~ and t(lStillt4.
CIC':ln (')('('tl'ical 1l.u'l1l'sS and COIlIWl'tOl'k ~~S

oullillf'd ia (l.:W%-:J, Voltla'" I.

18-6, lablll't'tiai'; thl' l'1l'dl'i<'al hal'al'ss(,s
dl't('I'll1ilH's if til(' l'al'ts have' IU'('1l dam'l!~t'd by
nlishandlilll~ nt' WP4ll". ,sl'(' fit~un' 18-4 and Hi .. :)
:1IIe1 lI11"j!lt'C't p;ll't f(H 11111 l'oudltiOH ttl 1)(' Ho\t~~hl

and t!1(' di!'1)lOHitiOli ~U; to l'('pail' Ul' l'l'plal'('mL'lll
of thr' ")l)llic',jlll<' l'al't.

I'al'l N'l.'!'.!·__ I!!~I!.~.diag Hp!21..i l'in\~ Pal'l N,lI11P I lH-ilwL't i IH~ H('l'ail'lJ'l~

COl IWdOl' Pin (:olltads Sll'aiHillf>1l I,y COI111('do l' COl'l'od,'d pill 01' H,'pl,,,'" hal'-
wit h Olll' IJpad llsing a mat ing (C' oat ialiI' d ) f.;ol'1\(·t clmtadfi, I)('SH.

hut not h,'al so('kd ('0111 ad
1110\'(' tha 11 20 01' ('quiV;l\('llt,

d()gl'('l'S f l'Old Sl'{\ fit',HI'(, Cl'ae!;('d <JI' ~plit H('plae(' h,ll'·
('OI1Hl'etol' axi:..i, IB-li, l{Ppl.ll.l ('CH1JH'('lol' 111- lIess.

hal'llC~H if llul H~l'ls,

of tolerancC',

CI'a<'l<pd, h('at, I(epla('(' hal -
Pin contacts ~('P fil~Ul'l..1 01' IlI'o).alli l'rlI1- IWHS,

with mOrt' than IH-;" H~· nedOl'sh"",
oue lwnd 1'(.1- place hal'lwsH, Ii Ill' lud,'s c'oup-
gal'<lI('8' of liag alld <:Iamp-
anguta I'ily, inl~ lIutS),

Pin <,onlad" R(llllacC' Contalllinal ion Clran as mlt-
with m,(' head hal'JW~H, lined in
greater t1mn H-3896-:I,
20 d,V'C('s. VOllll1W'l,

U('al 01' 11Iis- (leplacr n.lnla~~(ld anodlc Hr.:of01' to

ali ned sockel hLtl'llcss, coaling of ('on- n-3896·3,
coatads, !Ipdol'!{', Volull1(' I, lor

apl'lyin[l
"heali",11 film

Leagth of pin Ht'c figure touehu,),
01' s(J(,:lu't IB-5, ne-
contal'ts, plae(' if out

of tolerance,.--_._--- -----
Fih'1.1rC 18-4, InSlll'cling and Repaidng Electrical Harness (Shect 1 uf 3)

18-4 Change No, 14 - 8 January 1969
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Part Name Inspecting Repairing Part Name Iuspecting Repall'iug

Con.lector Damaged or See IigUl'e Harness I3roken braid Clip off broken
(continued) missing 11l-5. Re- (conlLnued) carriers not strauds flush

Beals or place seals or exceeding 2 at with tll'aid anel
gaskets. gaskets. (Re- anyone point solder over

(er to R-3896-4 and not more expop.ed area
(01' p~rt nllm- than 5 points with ~iOlch:'l'
bCI'. ) within any 2- npeclfled III

foot iength of flgure 18-3.
harness.

Dama~('d He(er to Armor braid nepall' as out-
threads, H-3896··3, damaged beyond lined in pura-

Volullle I, lor tlw IImPatlonll grap!> III -11.
thread repal 1', listed above, hut

th~ damage dOllS

Solder over
not exceed 3 COIl-

Hal'n0H~ Abrasions in tlnuolls linear
armor braid exposed area luches.
not excN'dlng with solder

Random lndl- CUp off brokenIone inch of specifled in
continuous flgure 18-3, vidual broken stl'llnds flush
Uncal' length strands. with bl'ald.
in anyone Cut wire Insula- Heplace
area. tlon. hal'I\Css.

Contamination, Cl£'i.ln as out..

Raised braid. Per,nisslble
lined in
H-3896-3,

provl('e'l Volume I.
increase in

Green or Voids or I~ouges Repair as out-hamess diam-
eter (\o~s not mack largeI' th(\n 1/4 lined In para-

incl'ease 5 Overmold Inch indlameter, graph 18-7 or

Fercent in 18-8.

harness cross- Cracks, cuts, or Hepah' as out-
sectional area holes that expose lined in para-
and braid Is armor braid. graph 18-7 or
unbroken. 18-8.

'1'herlllal damage. Sund ch:lrre(\
Loose tn(·t.1Uir. Hcpalr al'; out- overmold to a
braid sl!pal'ated lined i'l para- smooth finish.
mOl'e than 0.150 gl'llph 18-11. if braicl 15 ex-
inch 01' where posed after
more than one sanding, re-
perccllt of rubber pall' as Qut-
tubing is visible lined in para-
through braid In graph 18-7 or
anyone linear 18-8.
foot of harness. Heat- Blisters, holes, Heplace as out-

Shrinkable scratches, or lined In para-
Overmold gouges larger I~raph 18-9,

than 1/8 inch in
diameter.-- --

Flgur(' 18-4. Inspecting and Hepal ring F.lectrlcnl Harness (Sheet 2 of 3)

Change No. 16 - 9 July 1969 18-5



section XVIII
Paragraph 18-7

R-3896-3
Volume II

Part Name Inspecting Repairing Part Name Illspecllng Hepl\lrln~

Heat
ShrinKable
Overmold
(continued)

Voids larger than
1/4 Inch between
ol'ermold and
arm,)r braid.

Applyaero.
space sealant
92·016 (Dow
Corning Corp)
to :lifected
area.

Plug
Protective
Boot

Surface ecra.tches,
nicks, 01' gouges
exc~eding 1/8 inch
in diameter and
more than 0.030
inch deep.

Replace boot.

Tnermal damage. Sand charred
overmold to a
"mouth flnish.
If braid is ex
posed after
sanding, J'C

p!acn as out ..
lined in para.
graph 16·9.

TOl'n cars on
boot.

lIepalr as out
lined in para
graph 18-10.

NOTE

Ikat-shrinkable overmold ImjJurfec
tlons small<,r than lI"ted above are
considered acceptable.

Figure 18.4. Inspecting and Repairing Electrical Harness (Shcel 3 of 3)

MOI\.t TItAN ON.:
DENO
nF.ND

DENU

BOeKE'.' C'ONTA,t ~'El

--r

PIN CONTACTS

f'i1 0.181 .0.0'0 meM'ie....:..d -0.0.13

mO,Q;H ~:g:~ ~C:I-Pt.-vo
snELL

fH DIMENSIONAL I.1Ml'1"S fo'OR 16·(lAGE PiNS IN (lHl:a,L SIZES 12, 14, 10, AND 18 TltHOU(ilf 36
2 DIMENSIONAL lJMll'S iOR la·GAGE AND Ii> GAGE PINS IN SHEl.L SJZESl;IS. l(lfJ, ICSL, 128.

148, AND 1GB.

50301.11-£-38L- -==:=J
Figure 18-5. Dimensional Limits for Electrical Connectors

18-7. REPAIRING GREEN OVERMOLOS.

WARNING

ThG follOWing procGdure specifies
tndhyl-ethyl-ketone "'hldl Is flam··
mabll' and must not be used near heat,
HjJarks, or o,cn flame. Inhnlatlon of
its vapors and prolonged contact with
the liquid can cause serious Injury.

a. 'T'horoughly clean rppalr area by wiping
with a clean, lint-free cloth damjl€ned with
methyl-ethyl-ketone (Federal Speelflcatlon
TT·M-261). Allow solvent to dry completely.

18·6 Change No. 15 - 23 April 1969



n-3890-3
Vo lume lJ

Seeti,," X YIlI
P'Il'Cll(rapl,s 18-8 to 18· 9

h. Wrap dl'lt'cti\'l' 01' d.llllav.t\d ,l)'ea of OV('r~

mold with siliconI' rnhl"'r tap" STOl30HB007H,
Typl' I (Hoe! (·ldyll"1.

c. Apply HiJil'OIlf' l'uhht'1' lapp ill onLl t1 \,PI1
hlyl'l' wilh l\ f,O· perN'nl ol't'I'lap,

d. Ext(11HI ta))p laypl' from 1/2 to 1 inch
)wyond df' j(let i \'l' OJ' d,lll1ilg('d .u'(·a.

18-H, m;PAIIlIN(, BLACK OYEHMOLDH,

WAHNIN(}

The fllllowin~~ pl'()l'Niul'l' f>IHJeifu'H
II\1'thyl-Nhyl-kl'lon" whll'h is l!.lIn
1l1:lIJJl' and lllUt,t not 1w \lS('" 11(l~ l' IH.'at.

~'Jlal'k:-" ()1' opell flaulP. Iulia l.\llOll 01
it!; \'<lllOl'S Ol' pl'ldongl'd ('(llllad witll
tllt\ liquid ("H1 CilllSP HPI'int1s JUJu!')'.

a. Tho1'oughly ('Ipan I'P!Mil' a1'('a by \'.Iplng
wilh it (,]i';lll, lillt·lr(>(> doth dallljJi.'lll'd willI
Iud IlV I ~ l,tlly 1- kl'tOl1f' (F( 'tit,> l'il I &'lH'(' il i c:\ I ion
TT-~1-2Gl), Allow soh'('nl io dl'y cOlllpl"It'ly,

b. Thol'tlll.:hly Illl., 22 p'u'ls 01 A to 100 pal'ts
of B, hy \\'pi~llt, 01 P/)ttilll ': {'OIllPOU1HI PB~ 1553
(blad\) (Producls Hl's.'ar"', Co), lor ollr millllie.

c. l;"llll( a "I,,\tula, apply alld ~nll1oth POttill~

rompound to damaged a1'('.\ of oVt'l'll1olcl,

NOTE

Thv pottill(: compound must he uSNI
withlll 15 minutpH aftC'l' mixing, sirH'l'
H starts to set up aftel' 15 millutcH.

d. Allow »ottlllg ('Ilmpolilld to <"Ul'£"! at room
tC'fllpc't'ah.lt'(' fOl' apPl'OXillllltC'ly 16 hOlIl'S.

NOTE

CarIng Illay l){' C\c('clcrated by using
f\ hot-ail' l~ltn or ht,'at lam}> not px
c(·('dillg it m::\XlIl1Ul1l tcm))c'ratul'e of
230' F.

P. Ht'move any excess compound by ('arcfully
trimming or s~nding,

18-9. HEPAlR1NG HF:AT-SllIlINKABLl:; OYER
MOl.DS, R"pair of heal-shrlnkablc overmolds
CCH,"il3ts of rl'}llacinl~ the damagcd ilcm with a
nvw one of the samc part numbcl', Hl'fcr to
H-3896-4 for overmold part number, (Sec
fil\UrV 18-6 for r('placinl( ovennolds.)

CAUTION

Extl'{IIlH' ('arC' nlll5t he u~H'd wh{'11 eul
ting' U\'(l!'lllold to IJt'l'\,Pllt damal~(' 10
armor hl',lid.

a, V(lrily parI numhfll' of dam,\~(l(1 OVPl'llwld
and ral'(.'fully 1'(lIllOVP dalJlagpd O\'PI'J\lold hy ('uf~

ting \\.'ilh a sllal'p ('ulting (.'dgt1 alollg tll(' :I:\ial
jl'n~t" ot 1I11' IH(rllPSS,

h, Pepl sulficif'n( ,b{'alant (rom )'('pair ar(',\ to
l'XPOSP HI'11101' hraid. hl'1ll0V,11 of all fil'alanl \1-1

not I1flC('SSal'y,

WAHNIN(;

Thl' toll(l,viI1L JIl'(J(,('<!UJ"(' !,pt'('IIU'H
1l1l'Ihl'l-dhyl-kdollt' which is Ihtlll
lIIahll' :ltld 1ll1lHl not IH' lHH'd Ill'ar ill'at,
bpal'I\R, or 01ll'1l thUlit'. 11lllalatIOll of
its vapot's (J!' pr{)lllllL~('d l'Olllou'1 with
til(' liquid ('all ('aus(' M'I'joll!-) inJu!'y.

c. Cll'i111 ar(';l to h(1 h"lI!1('{1 fllld iIlHid(' of III W
o\'t.'rlllold, using a clean. 11Ilt~h'('(' '-loth dalill'
pll('1I wilh IIlplhyl-,·thvl·k('[r,,"' (Jo"l'lIe,·al i»lI'cili
('alio" TT- M-2G I), AlItlw holv,"\t 10 dry ('Olll
pldply,

d. Ush,g prp~~lll'e-sellsi tlve tape 1.B0190-002
(N/{, Los Angeles Dlvislon), mask off eadl Side I .
of repair area, with 1/2-lllch maximum spacc
from pnds of overmold •

('. Apply a thin ('oat Ilf primer 1200 (Dllw
Cornill~ Corp) to Illetal Huda('(' of r('pail' al'ra:
apply only enough pl'inWl' to give a pink tingt' to
tile lllPtal. Allow to dry for a mil1inHlln "j 60
minutes,

f. Apply a"I'Il~I"":" sea lanl 92··01H (llow
Corning COl'p) 1/32 to I/B in('h Ihi<'k OVl'1' entirt'
repair Hl'ea,

f~. Pusition new ovcrnold around the harness
at repair arC',," If overl'iold has a thick end or
Insldp lip, position overmold in eonect dircction,
(Se(' ftgul'V 18-6,) 11 ovcl'llloid has a plug pro
tedive boot rctainin!\ I'lnll, the lip mus! be
complctely shrunk first.

Change No. 19 - 10 September 1970 10-7
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I'aml(raph 18- 10

n-'896-3
Volume 1I

C"""~=J
WRAPl't'NCi WlIU:~

-IIE"~=]
--11-' 'I>' , "'-11--

C~:iIa:::J

l'i!~Ul'e 18-G, Wrapping Al'mol' Bl'aid and H"placinl: III'at-Shl'inl<Hhll' OI'I'I'lllOltls

CAUTION

Application o{ excossiVl' h"al will
l'a\l~C' silll'llltl' l'uub0l' j-i',ll'facc to
blistcl'.

h. Usin~ a hoal gun or cquivaknl, allply heal
ev(\nlv around ("v(,l'l1wl<1 stal'l illg at one (Iud and
l'ontil;\linl~ t.) otIH'l'. II a I"pflpdor is lIH('d with
".\111. shoJ"lI'n lin'" Ihal I"'al is appli"d. If ,\ "I'
III'clnl' is nol uSI'd, h"ld gun '\PIJl'()xilllalel~' 2
inc!\('s away !l'olll pal'l when aJlPlyinl~ t1l'a!.

WAHNING

TI", following pl'OCI,tlUl'" spl'I'IIII's
nl('thyl-elhyl,·kelone which is flam
mable and must not be used Ilea l'}wat,
spal'kt;, or open flame. Inhalation of
its vapors or pl'olonged contact with
the liquid can cause serious injury.

1. Illlnl('dia!C'ly 1'01ll0ve excess sl,alanl P1'O
ll'udillH from pcu·t, using It nalural-bristle brush
01' dean clolh dalllpl-ned with lll~lhyl-ethyl-I<clonc

(1'1-dol'al ~l)t'dfi,·"tion TT-M-26l). H"move
maskin~ tape.

18-8 Chanv;e No. 15 - 23 April 1969

j. Ailow sl'a lant to CUl'(' al ambit'lll tl'mpel'a
tUl'C' COl' a minimum of Hi hours. Ilo not uend or
twist 1'('pal1'('<1 sc('tiun when handling the hal'tlCSH
during lllt:- (,u1'ing period.

k. If v"i(1t; an' c1l'tcctl'tI undel' the molded
pal't, injl-cl sealant thr.)u~h Ihe part 10 filllhc
void.

18··10. HE I'AIIlINO 1'1,1)(; PHOTI::CTIVE BOOT.
Hopall' of lhe plUi: pl'ot p elive bool consisls of l'e
p.lil'ing the lO1'11 cars.

W.\HNING

Th(, following pl'orNiure spce!f1o~

isopropyl ale<>hol which Is flamlnable
and must not be used near heat or
<open flamo. Inhalallol1 of its vapors
or Pl'OIOllv;ecl conlact with the liquid
can cause Sel'iOlI5 injury.

a. Clean. boot da mal~cd area and st:rfa(:c~, to
be joilwd wllh i80propyl alcohol (Federal Sped
ficalionTl'-I-735land allow to dry completely.
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Volume I[

b. Puuc J a hole In boot alend of crack or tca.r.

c. Apply a thin film of aerospace sealant
92-.018 (D,)w Corning Corp) to surfaces to be
joiued. Join surfaces; then renmvn any excess
adhesive.

d. Allow sealant to cure at ambient tempera-
Lure for a minhnuro of 16 hours.

18411. REPAIB.1NG AILMOR B1LMD.

a. I,ay a h)op of Kulgrid or Kulgrhi 28
(Sylvania Electric Products, lnc) wrapping wire
¢25 AWG reconunendcd) axially along harness,
spanning braid damage ;wea plus 1/4 inch mini-
mum as shown in figure 18-6.

b. Spirally wrap harness with hghily butted
coils over wire loop (stop a) until Io¢_p protrudes
from spiral coil 1/16 _1/32 tueh.

c. Pull wraPl_lng end of wire' thrrm[_h end of
loop and pull the 2 encis In an "_: tal direction to

smtg t}m spiral coll_ with loop e.d positioned
approximately in center of wrapped area.

d. Trim ends of wire to within 1/16 _-1/16
inch of the wrapped area and solder them to
oxistim,, braid with solder specified in figure
18-3.

] D-12. TESTING.

18-13. The following tesl procedure, outlhms
roquiremeets re:' testing of the electrical har-

ness. Any deviations, including the use of other
test equipment, must be equivalent to the test

requirements t safety standards, m_d equipment
specified in this procedure. Refer to paragraphs
.1.8-14 and 18-15 for electrical harness test

procedures. See figure 18-7 for harness part
emnber and wire list.

18-14. CONTINUITY TEST.

a. Using a multimetcr, l)erform continuity
test between contact'J of coanecte,'s. Resistance

must not exceed one ohm. See figure 18-7 for
wire list.

b. Perform continuity test of shielding only
on harnesses whore the shields a.re connected
to contacts of connectors. Resistance must not
exceed one ohm.

18-15. INSULATION RESISTANCE TEST.

WARNING

High-voltage tests are dangerous;
therefore, in addition to local and
standard safety requirements, the

teal equipment must be groanded,
commuters must be dt'y_ and per-

aonnel must be kept to a minimum
in the test axea.

Section XVllI

• Compressed gas must not be used
lor drying or cleaning unless
effective chip glmrding is used and

personal protection equipment Is
worn,

a. Thoroughly dry all harness connectors
containi,_g ceramic inserts (P137 and P138),
with low-pressure (less than 30 psig) gaseous
nitrogen (lvlII,- P- 27,t01) to'lot to proceeding
with this test.

CAUTION

Voltage applied to both intercon-
nected contacts at the same time
creates a short circuit which can

result In damage t_) equipment.

NOTE

StopaA applies only to i_fltcr har-
nesses 502932.

aA. On harnesses 502932, connect P47-V to
connector shells P43, P44, P45, P46, and P47;
then perform insulatiou resistance test as
follows: (See figure 18-7 for wire list.)

(1) Using a megohmmoter, apply 500 vdc
for 5-60 seconds between each contact in con-

nector P47 (except for P47-V) and shell of
connector P47. Resistance must exceed 200

mogohms,

(2) Using a megohmmeter_ apply 500 vdc
for 5-60 seconds between each contact and all

other contacts in connector P47 (except for
1:'47-V). Resistance must exceed 200 megohms.

(3) Disconnect P47-V from connector

shells P43, P44j P45_ P46_ and P47.

b. Using a megohmmeter, apply 500 vdc for
5-60 seconds between each contact and connector
shell, and each contact and every other contact in

the same connector, except those contacts which
are interconnected or connected to the shielding.
Resistance of each application must exceed 200
megohms. See figure 18-7 for wire list.

c. Remove test equtpment_ and install and
torque dust caps ca connectors. See figure
18-2 for torque values,

Change No. 23 - 3 August 1972 18-9
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Volume It

From To From To

H,_ rnes,s 502944

J18-z [a) Shield

J18-f P75-A
Jl8-.b P75-B
J18-a P75-C
J18-Z P75-1)
P75-E(a) Shield

J18-p P30..A
J18-q P30-B
JlS-r P30-C
Jl8..s P30_D
Jl8-t P30-E
P30-F P30-G
J18-n P51-A
J18-m P51-B
J20-U (I)) P52-A
P128-C (c) P52-B

J18-k P52-C
J20-d P128-A(e)

J18-g (b) P128-B(C)
J20-V J18-J
J20-Y J18-11
J20-E P78-A
J20.-F P78-B
J20-G P78-C
J 20-b Shield

Harness 502941

J75-A P175-A
J75-B P175-B
J75-C P175-C
J75-D P175-D
J75-E Slfleld

Haraess 502948

J19-C P56-A
J10-B P56-B
J19-D P50-A
J19-L P50-B
JIg-H P50-C
PS0-A(d) PS0-D(d)

JI9-M Shield

tJarness 502948-11

J19-C P56-A

J19-B P56-B
J19-I) PS0-A
J19-L P50-B
J19.-M Shield

!L_rne0s 50294_

JI42-A P73-A
JI42-B P73-B
J142-C P73-C
J142-D Shield

Ilarnes_____sS0294__7

J174-A P74-A
J174-B P74-B
J174-C P74-C
J174-E Shield

Ilarness 502942

54'10-C J47-A
J470-a J47-B
J470-B J47-C
J47O-M J47..D
J470-J J47-E
J470-G J47-F
J470-R J47-G
J470-D Ja7-H
J470-V J47-J
J470-T J47-K
J47-M(e) J47-N(e)

J470-P J47-R
J470-Y J47-S
J47-T (f) J47-U(f)
J47-V(a) Shield
J47-d(a) Shield

Harness 50293_

P47-B P43-B
P47-D P43-D

From 2'0

P47-C P43-A

P47-T P43-C
P47-U P44-C
P47..A P44-A
P47-J P44-1)
P47- F P44- B
P47-K P45-B
P47-1t P45-1)

P47-M P45-C
P47- R P45-A

P47-N P46-C
P47-G P46-A
P47-S P46-B
P47-E P46-D
P47-V J450
P450 Shield

IIarness 502943

JS00-C P85
J800-D P86
J89O-E P87
JS00-F P88
JSO0-J Shield

j]arness 704538

JI00-A PI08-A
JI00-B PI08-B
JI00-C PIO8-C
JI00-D PI08-D
JIO0-E PI08-E
JI00-F PI08-F
JI00-G PI08-G
JI00-H P108-H
J100-I(a) Shield
P108-J(a) Shield

J101-A P109-A
J101-B P109-B
J101-C P109-C
J101-D P109-D
JI01-K PIOg-K

From To

JIOI-L PI09-L
JI01-M PIOg-M
JI01-N PI09-N
J101-S PI09-S
JIOI-T PI09-T
Jl01-U P]09-U
Jl01-V Pl09-Y
JI01-W Pl09-W
J101-X PI09-X
H01-a P109-a
J101-b Pl09-b
J101-c P109-c
Jt01-d PlO9-d
Jl01-e Pl09-e
J1Ol-f Pl09-t

Jl01-g l)109=g
J101-h P109-h

JlOl-J PI09-1
Jl01.-k Pl09-k
J101-m Pl09-m
J101-n Pl09-n

J101-p Pl09-p
J101-r PlOg-r
J101-s(a) Shield
PlOg-s(a) Shield

J102-B PllO-B
J102-C PIIO-C

J102-D Pll0-D
J102-E PI10-E
J102-F P110-F
J102-G Pll0-G
J102-11 P110-H
J102-J Pll0-J
JI02-K PI10-K
J102-N PII0-N
Jl02-P PII0-P
J102-R PII0-R
J102-S P110-S
J10f-T Pl10-T

JI02-U PII0-U

JI02-V_ Shield
P110-w , Shield

_ity-test between these contacts only.
0o) Bussed together.
(c) Bussed together.
(d) Bussed together.
(e) Bussed together.
(f) Bussed together,

Figure 18-7. Electrical Harnees Wire List (Sheet 1 of 3)
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From To

[iarness 704627

JI03-B PII5-B
JI03. C PII5-C
JlO3-1) PII5-D
JI03-E PlIS-E
JI03-F PI15-F

JI03-G Pll5-G
J 103-ll DllS-H
Jl03-J P115 .J
J103-K P115-K
J103-N P115-N
.1103-P Pl15_P

J103-R P115-R
JÂ03-S PlIS-S
Jl03-T PI15-T

II03-U , P115-U
J 103-.V a) Shield

PII5-V (a) _¢jMeld

lhlrness 704533

Jl04-1, PI30-A
JI04-C PI30-.B
JI04-M PI30-C
J 104-D PI30-D
JI04-E PI32-A
J104-F .P132-B
JI04-G P132-C
J104-li P|32-D
JlO4-N(a) Shield
P130-E(a) Shield

tiarness 70454_

,II30-A P230-A
JI30-B P23O-B
JI30-C P230-C
JI30-D P230-D
J, 30- E Shield

llarneso 704534- 11

J106-R P134-A
J106-E PI34-B
J106-D P134-C
J106-C P137-A
J106-P P137-B
J106-N P137-C

From To

JI06-H PI38-A
JI06-G PI38-B

JI06-F P138-C
JI06-T Shield

]!a_aess 704528

Plll-g PI16-A
P111-h PI16-B

Plll-p P116-C
P111-n PII6-D

PlIJ-J PIIS-E
I)I11-r PIIt-F
PI11-X PII7-A
Plll-e PlI7-B
Plll-f PllT-C

P111-Z Pll7-D
Plll-k Pll7-E
Plll-m P117-F
PIII-U PlIS-A
PJII-V PIIS-B
Plll-e PllS-C
Plll-b PllS-D
Plll-W PIIS-E
Plll-d PlI8-F
P111-S P119-A

P111-K Pl19-B
P111-T Pl19-C
Pl11-a Pl19-D
Plll-M P119-E
Plll-L Pl19-F
Plll-G P123-A
Plll-tl P123-B
Plll-P P123-C

P111-N P123-D
Pl11-J Pt23-E

..'111-R P123-F
Plll-s Shield

Harness 70d52_

Pll2-E P120-A
PI12-F PI20-B

PiI2-L P120-C
P112-K PI20-D

PI12-G PI20-E

Pl12-H P120-F

PlI2-R P121-A
P112-S P121-B

(:l) Siiield'-contiauity-test between these contacts oaly.

Figure 16-7.

From To

PII2-X P121-C
Pll2-W Pl21-D
Pll2-T P121-E
PII2-Y P121-F
PI12-M PI22-A
Pll2-P P122-B
P112-U P122-C
Pll2-N P122-D

Pll2-Q PI22-E
P112-V PI22-F

PI12-Z Shield

}larne_

Pll3-J P53-A
PII3-K 1'53-I]
PII3-T 1)53-C
PII3-C P70-A
Pll3-P PTO-B
PII3-D P70-C
PI13-B P70-D
Pl13-N P70-E
PI13-A PT0-F
PI13-G P76-A
Pll3-S P76-B
Pl13-H P76-C
Pl13-F P76-D
PII3-R P76-E
PI13-E P76-F
PII3-V Shield

Llaj aoss_7._32

Pll4-E PT1-A
Pll4-D P71-B
Pl14-1' P71-C
Pll4-C P71-D
P114-P P71-E
PII4-N P71-F
PI14-G P77-A
Pll4-R P77-B
Pll4-H P77-C
P114-S P77-D

PII4-K P77-E
Pll4-J P77-F
Pl14-L J128-A
Pl14-T Shield

Electrical Harness Wire List (Sheet 2 of 3)

From To
i

Hardness 704540

J140-A P147-A
J140-B P147-B
J140-D P147-D
J140-E (a) Shield

P147-J(a) SMeld

tlarness 704_41

JI41-A P148-A
J141-B P148-B
J141-D P148-D
,I141-T P148-T
J141-X P148-X
,1141-b l)14B-b
JI41-N P148-N
JI41-S P148-S
J141-W P148-W
JIdI-F PI48-F
J141-II P148-H

J141-L P148-L
Jldl-J P148-J
Jldl-M P148-M
JI41-R P148-R
J141-E P146-E

J141-G P148-G
J141-1 P148-[

J141-c P14b-c
J141-g P148-g
dl41-k P148-k
Jldl-a P148-a
J141-e P148-e
J141-f P148-f
JI41-Y P148-Y
J141-d P148-d

Jl41-J PldS-j
Jl41-m P148-m

,l141-p P148-p
J141-s P148-s

J141-h P148-h
J141-n P148-n

,l141-r P148-r
J141-C P148-C

Jldl-K PI48-K
J141-O P148-O
J141-P PldS-P

JI41-V PI4S-V
J141-U P148-U

Change No. 16 - 9 July 1969 '.8-11
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Volume II

From To From To l_rorn To From To

Jt41-Z Pli8-Z
J141-.t P148-t

J141-u P148-u

Jtdl-v P14R-v

J141-w P148-w

J141-x PldS-x

Jl41-y, , P148-y
Jl41-z m) S_eld
JldS-z(a) Shield

J143-M PI84-A
Jld3-L PI84-B
J143-K P184-C

J143-P PI85-A
Jld3-N P185-B

J143-J P185-C
J143-T P186-A

J143-S P186-B
J143-R P186-C
JI43-V PI87-A

J]43-U P18V-B
JI43-Q P187-C
J143-F JI88-A
J143-G JI88-B

JI43-E J188-C
JI43-W JI88-D
J143-X J188-E
JI43-Y JI88-F

A %

J188-G(a) Shle]d

(a) Shield-continuity-test

Harness 7045_5 PISI-I P164-C
Pt51-e PI64-D

PI46-A PI55-A P151-h PI64-E

P148-C Pt55-B PlSl-J P164-F
PI46-D P155-C P151-m PI65-A

PIdT-B PI55-D P151-q PI85-B
P146-P PlS5-E P151-p P165-C
P146-N P155_F P151-n P1OS-D
P146-E P159-A P151-r P165-E
P146-G P150-B P151-s P165-F
P146-li P159-C P151-t PI66-A
PI46-F Pt59-D P151-v PI66-B

P146-S PI59.-E P151-y P186,-C
PI46-R P159-F Pl51-u P166-D
P146-J P162-A Pl51-w P168-E
P146-L P162-B PlSl-x Pt66-F

P148-M P182-C P151-Q J167-A
"'146-K PI62-D PISI-P JI67-B

PI46-U P182-E P151-V J187-C
P146-T P162-F P151-O J167-D
P146-V Shield P15]-U J167-E

P151-T J167-F

Harness 7045_7 P151-S J16V-G
P151-R J167-tl

PtSl-a PI63-A PI51-N J167-I
PI51-Z PI63-B PI51-M JISV-K
P151-Y P163-C P151-X J187-L
Pl51-b P183-D P151-W J167-M
Pl51-c P163-E Pl51-z(a) Shield
PlSl-k P163-F JI87-N (a) Shield

P151-d P164-A

PlSl-g P184-B

between these contacts onlT.

Figure 16-7, Electrical Harness Wire List (Sheet 3 of 3)

PI52-A PI58-A
P152-C PI58-B
PI52-D P158-C
PI52-B I'158-D
PI52-P PI58-.E
P152-N PI58-F
PI52-E P160-A
PI52-G PIT0-B
P152-H P160-,C
P152-F P160-D
P152-S P160-E
P152-R PIS0-F
P152-V Shlekl

)

)

18-12 Change No. 16 - 9 July 1969
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PNEUMATIC FLOW 'fEL'TEH 03104, COMPONENTS TEST CON'lOLE 03141,
AND COMPONENTS ADAPT EH SET G3143 MUST DE OPEHATED DY
AUTHOR!I'F.D PI9nsONNE!-,__TH!!_~_))_I_N_THE USE OF THE EQUlPMl:Nr,, _

R-3896-3
Volume II

SECTION XIX

HYfRHGOI. MANIFOLD

WARNING

Section XIX
Paragraphs 19··1 to 19-2

I
10-2, The followlnl\ procedures contain the
disassembling, cleaning, Inspecting and 1'0

pairing, assembllng, and lesllnA" lrtfornmlion
ren.ulred to Il~aintulll the hYllergol fllanllold.
Sec IlIIul'e 10-1 for tcst equipment and special
tools. Hefer to R-360G-4 for protcellve clo
sures, The following protective closures arc
subject to the special requirements i",Ucated.
Speclfted lubrication methods arc outlined In
H-3806-3, Volume I,

a. Plate RX20660-57: Used on lloanHold
403500.

Part No. Nomenclature

'1' .. 5029715 Assembly Plate

'1'-5029716 Hypergol Shnulator

'1'-5029717 Pressure 'rest Ftxture

'1'-5031175 Pressure Test .'txtw'e

'1'-5035210 Torque Adapter

Model G30A Multtmeter
('l'rlplett Eleetrlca.l
Instrument Co),
or equivalent

1432- 'I' (General Decade Resistance BOl(

Radio Co), or
eqUivalent

b, Closure HK39ii-l0042: Uscd on manifold
406150 and 407'191.

c, Plug HD265-2001-00on: Used on manifold
407791.

d. Closure IlX20645-31: Lubricate. (Method
A) closure and l"brkatp. (Mp.thol! .J) packing with
lubricant greufJC nD0140-0J~ (Hoc,ketdync),
TO!'quc to 20-30 in-lb,

e, Closul'e flX20841: Lubrlcatc (Method L)
O-rlul': with Jo'81261 grease (Dow Corning Corp).

Usc

Holds hypergoJ manifold during repair.

Simulates hypergol cartridge durln~

preosure-test.

Seals conll'ol ports of Ilypergol manifold clUJ'ing
pressure-,test.

Sp.als control ports of Ignition monitor valve
during pressure-Iesl.

'forquel:l retainer In piston of hyporgol manifold.

Ma:,es electrical measurements.

Used with Triplett 6301. for resistance test.

-------,
FI[!1U"e 10-1. Test gqulpment and Special Tools for Hypergo! Manifold (She(,t " o~ Z)

Change No, 22 - 15 }'ebr'ua,,, 1(,'/2 19-1



Sectioa _ R- 3896- 3
Volume K

Part No. Nomenclature Use
4.

]

Model 1{_20C

(Freed Trans-
former Co),
or equivalent

G3104

G3141

G3143

Megohmmeter

Pneumalic Flow Tester

Components £ost Console

Components Adapter Set

Makes insulation) resistance tests.

Measures downstream pneumatic leakage.

Provides gaseeus nitrogen and hydraulic fuel
control for testing hypergol manifold,

Provides hardware for hypergol nmnifold
test setups.

I Figure 19-.i. Test Equipment and Special Tools for E.vpergol Manifold (Shoe€ 2 of 2)

Figure 19-2 deleted.

)

/
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R-3896-'# Section X[X
Volume II

(
45_"-,

\

I

39

3B
37

19.3'---4_-_ s_ . 5'[-"_.t'_,-,_k'_'_--

8 I, 1
51A

35

S

_ ._2

417_ _"..

t)'"5 IC _'...

0'_"-51A _.,.

_..,

51B

5¢D

[ @.--2_

32

51A i

;

2 .

,-<
""--4-0

31

2_,

21

Figure 19-3. Ilypergol bIanlJ[old--E_pl.d_Jd Vicw {Sheet I of 2)
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Section

Paragr_phs 19-3 to 19-8

R-3896-3

Volume II

1 Bolt 16 Plug 30 Packing 44 Shim
2 Washer 17 Packing 31 Spring 45 Spring
3 Quick-disconnect 18 Bolt 32 Guide 46 Shim
4 O-ring 19 Washer 33 Rod 47 Retainer

5 I_etainer ta_ 20 Quick- dts.:onnect 34 Bolt 48 O-ring
6 Check Valve' ' 2l O-ring 35 Washer 49 Piston
7 Packing(a) 22 Retainer 35A Insert 49A Insert

8 Pin 23 Nut 36 Container 50 O-ring

9 Chain 24 Washer 37 O- ring 51 Retainer

10 Pin 25 Ignition Monitor" 38 Retainer 51A Insert
11 Bolt Valve 39 Nut 51B In_ert

12 Lug 26 Packing _0 O- ring 510 Insert
13 Washer 27 Bolt 41 Retainer 51D Insert

14 Switch 28 Washer 42 Cap 51E Insert
15 Packing 29 Cap 43 Packing 51F Insert

52 Body

(a) On manifold 403599 and 406159

Figm'e 19-3. Hypergol Manifold--Exploded View (Shdet 2 o1 2)

19-3. DISASSEMBLING.

19-4. Disassemble the h},,vrgol manifold as

reqmred to accomplish necessary repair and/or
replacement. No special instructions are

necessary to disassemble the hypergol manifold,
except as noted. See figure 19-3 for parts and
index numbers.

a. Secure hypergol manifold in assembly
| plate T-5029715.

b. Disas._emble hypergol manifold. Sidms
(44) should be removed and retained together so

same amount may be installed during assembly.

NOTE

Pin (8), chain (9), or pln (10) must
not be rem(_ved unless replacement

is required.

e. Remove retainer (47) from piston (49),
using torque adapter T-5035210.

19-5. CLEANING.

19-6. Tile hypergol nmnifold parts must be
cleaned for fuel service as outlined lr R-3896-3,
Volume I.

19-7. INSPECTING AND REPAIRING.

19-8. Inspecting the hypergol manifold deter-

mtne._ if the individual parts have been domaged
by mishandling or wear. See figure 19-4 and
inspect individual parts for general condition,
cleanness, dan]age of threads, corrosion, dis-.
tort,on, nicks, imrs, and scratches. Dimen-
sional limits, listed in fig,,re 19-5, form the
guide to serviceability of parts. Minimum and

maximum vatues are given, beyond which re-
pair or replacen,ent of parts is required.

)

I

Pa_'tName and

Index No, Inspecting Repairing

Quick-disconnect (3) Damaged sealing and mating surfaces. Replace.

Check valve (6)

Pin (10)

Swilch (14)

Damaged threads.

Scoring and proper operation.

Damaged threads, receptacle, and
sealing surface.

Refer to R-3896-3, Volume.

I, for thread repair.

Replace.

Refer to R-3890-3, Volume
I, for thread repair, l_e-
place if receptacle or
sealing surface damaged. )

19-4

Figure 19-4. Inspecting aad Repairing Hypergol Manifold (Sheet 1 of 2)

Change No. 20 - 19 May 1971



Part Nameand

R-3890-3 SectionX'IX
VolumeII

( Index Number Inspecting Repairing

Quick-disconnect (2"0) Damaged seating and mating surfaces, Replace.

Ignition monitor valve (25)

Cap (9,9)

Guide (32)

Spring (31)

Rod (33)

Container (36)

Nut (39)

Cap t42)

Spring (45)

Retainer (47)

Piston (49)

Refer to section XX.

Damaged mating and sealing surfaces.

Corrosion and excessive wear.

Corrosion, distortion, and tension.

Outside diameter.

Damaged threads mid sealing surfaces.

Damaged threads and smoothness ef
hole.

Damaged threads and sealing surfaces.

Corrosion_ distortion, and tension.

Nlck_ and scratc|tes o_ seali_ surface.

Nicks, scratches, and wear in O-ring
groove and on sealing surface.

Outside diameter,

Nicks, seraC, ches, and wear on seats,
inside dianleters ef bores, and sealing
surfaces,

Damaged threads and inserts.

Body (52)

Refer to section XX.

Replace.

Replace,

See figure 19-5 for dmaen-
sional limits.

See figure 19-5 for dimen-
sional hmits.

Refer to R-3896-3, Volume

I, for thread repair. See
figure 19-5 for dimensimml

limits. Replace if seal-
ing surface damaged.

Refer to R-3896-3, Volume

I, for thread repair.

Refer to R-3896-3, Volume

I, for thread repair. Re-

place if sea_.ing surface
damaged.

See figure 19-5 foc dimen-
sional lilnits.

Replace.

Replace.

See figure 19-5 for dimen-
sional limits.

See figure 19-5 for dimer-
aional limits, Replace if
sealing surfaces are
damaged.

Repair threads and replace
inserts as ouUined ia
R-3896-3, Volume I.

Figure 19-4. Inspecting mid Repairing Hypergol Manifold (Sheet 2 of 2)

Part Name and

Index Number

s- r 'i i31 

Hod (33)

Container (36)

Dimension

Minimum Maximum

(Inches Except As Noted)

Compressed to 2. 720 inches 20 lb

Compressed to 1. 743 Inches 48.1 lb

Small end diameter 0.122

Center section diameter 0.4990

Sealing end diameter 2. 909

O-ring groove diameter 2.054

Bore (inner hypergol ear- 2.376

trldge seal)
m_

Dimensional Limits for Hypergol Manifold (Sheet 1 of 2)Figure 19-5,

22 Ib

53. I Ib

0.123

0.4995

2.810

2.650

2.378

Change No. 14 -. 8 January 1969 19-5



Section XIX R-3896-3

Paragraphs 19-9 to 19-10 Volume lI

Part Name and Minimum IVlaximum

Index No. Dimension (Inches Except As Noted)
*iiiiii

Bore (outer i_ypergol ear- 2. 501 2. 503

)
trldge seal)

Spring (45) Compressed to 5,265 inches 223 Ib 243 Ib

Compressed to 4. 835 inches 313 ib 343 lh

Piston (49) Sliding surface diameter 1. 496 1. 497

O-ring groove diameter 1. 256 1. 258

Retainer seal groove outside 0.968 0. 970

Body (52)

diameter

Retainer seal groove inside O. 742
diameter

Bore (position switch) i. 877

Bore (ignition monitor valve) 1. 874

Bore (clrab_ port) 0,500

Bore (purge port) 0.874

Bore (hypergol cartridge 2. 812
container)

Bore (seal (40)) O. 234

Bore (rod, small end) 0. 128

Bore (rod, center section) 0. 500

Bore (piston scaling surlace) I. 500

Igniter fuel piston seat outside 0.960
diameter

Igniter fuel piston seat inside 0. 900
diameter

Figure 19-5. Dimensional IAmits for

19-9. ASSEMBLING,

19-10. Assembly of the hypergol manifold

must be performed with care io prevent damage
to seating and sealing surfaces. All parts must
meet cleaning requirements as outlined in para-
graph 19-5. The lubricant used tn this proce-
dure is lubricant grease RB0140-012 (Rocket-

dyne), unless otherwise noted. Specified lubri-
cation (methods) are outlined in R-3896-3,
Volume I. See figure 19-3 for parts and index
numbers,

I a. Secure body (52)in assembly plate
T-5029715,

b, Install O-rlng(48)on end ofplston(49)and
inetall retainer (47)into piston. Torque retainer
to 175-200 Jn-lb, using torque adapter
T-5035210.

19-0 Change No. 20 - 19 May 1971

0.744

1.878

1,876

0.502

0.876

2.814

0,236

0.129

0.501

1.502

0,962

O. 902

_ L _

Hypergol Man!fold (Sheel 2 of 2)

c. Lubricate (Method I,) O-ring (50) with
F8]28l grease (Dew Coming Coz'p), and install
with retainers (51) on piston (49),

d. Apply thin coat of lubrican! (Method Z)
on piston (49) and shim (46), then install piston
in body (52). Install same amount of sh|ms (44)
removed during disassembly.

€. Lubricate (Method J) packing (43); then
install packing on cap (42), Lubricate (Method
A)threads of cap (42).

i. Install spring (45), shim (46), and cap (42)
in body (52). Terque cap to 50-60 It-lb.

g. Lubricate (Method L) O-ring (40) and in-
stall with retainers (41) in body (52): then install
nut (39). Torque nut to 40-60 in-lb above

amount required to overcome locking feature
of insert, but do not exceed 150 in-lb.

)

)



R-3898-3 Section XIX

Volume II Paragraphs 19-11 to 19-12

( h, Apply thincoat oIlubricant(Method Z) to

rod (3._)and installrod intobody (52)througb
O-ring (40) and nut (39), being careful to avoid
damage to O-ring, until rod bottoms.

i. Lubricate (Method J) packing (30) ned in-
stall tt on cap (29), and place guide (32) and
spring (31) in cap.

J. Apply thin coat of lubricant (Method Z) on
exterior surfaces of cap (29), on each side of
packing (_0), and on interior mating surface of
body (52). Install cap and secure with bolts
(27) aadwashers (28). Torque bolts to 72-88
in-lb.

k. Lubricate (Method J) O-ring (37) and
install it with rehainers (38) in groove o[ con-
tainer (36).

s. On manifold= 403599 and 408159, labricate
(Method J) packing (7) and (Method A) threads
o[ check valve (6); then place packing on check
valve, and inst,:l chock valve in cap (42).
Torque check valve to 100-150 in-lb.

t. Lubricate (Method J) O-ring (4) and install
it with retsiners (5) on quick-disconnect (3);
then install quick-disconnect (3) in body (52)
with bolts (1) and washers (2). Torque bolts
to 72-88 in-lb.

u. Install pin (1O) and chain (9) on container
(36) with pin (8), if they have been removed.
Safetywire bolts (1, !I, 18, 27, 34), nut (23),
and cap (42).

v. Install protective closures. Refer to
paragraph 19-2.

1. Apply thin coat of lubricant (Method Z) cn
exterioz sarfaces of container (36) and on each
side of O-ring (37); install container and secure
with bolts (34) and washers (35). Torque bolts
to 155-185 in-lb. Remove body (._2) from
assembl) jig T_5029715.

m. Lubricate (Method J) packing (26) and
install t_ in groove of ignition monitor valve (25L

n. Apply thin coat o1 lubricant (Method Z) on
exterior surfaces of ignition monitor valve (25)
and on each side of packing (26). Ins,all valve
and secure _ith nuts (23) and washers (24).
Torqre nutsto (J0-80In-lb.

o. Lubricate (Meth('_l J) O-ring (21) and in-
sial] it with retainers (22) on quick-disconnect
(20). Install quick-disconnect in body (52) and
secure with bolts (18) and washers (19). Torque
botts to 27-33 in-lb.

p. Lubricate (Method J) packing (17) and
(Method A) threads of plug (15), then place
racking on plug and install plug into body (52).
Torque plug to 40-85 in-lb.

19-11. TESTING.

19-.(2. This procedure outlines requirements
for complete testing of the hypergoI manifold,
using Components Test Console G3141 and
Components Adapter Set O3143. Pneumatic
Flow Tester G3104 and leak-test compound
(MIL-L-25567) are used for pneumatic leak-
testi_lg. Any devlatio,_s, including the use of
other test equipment_ must be equivalent to the
test requirements, safety standards, and equip-
meat specified In this procedure. Prior to
starting the test, install test plates oa hypergol
mantfold as outlined In figure 19-5. Index letters
are assiglled to the manifold ports for ease of
identification in illustrations. Set up compo-
nents test console electrical patch-panel (figure
19-7) and prepare console for use (figure 19-8).
See figure 19-9 for hypergol manifold test port
identification and a cutaway view. Refer to
paragraphs 19-13through 19-17 for hypergol
manifold test procedure_ and see figures 19-10
through 19-13 for tesi setups.

q. Lubricate (Method J) packing (15) and
install it in groove of body (52).

r. Install lug (12) on right-hand bottom bolt
(11), snuwn in figure 19-3, and install switch
(14) on body (52) with bolts (1I) and washers
(13), Torque bolts to 27-33 in-lb.

Change No. 20 - 19 May 1971 19-7



Section XIX R-3 896-3
Volume If

Index Letter Valve Port Test Plate Port Connection

A FUEL IN T-502971'/-203 AN815-4C

B INLET T-50311'/5-206 AN815-8C

C OIJTLET T-5031175-319 AN815-8C

D RETURN T=5031175-307 AN815-IOC

E CONTROL PRESS T-5031175-30] !._! AN815-4C

2"-503117 5- 501 Lo) AN815-4C

F HYPERGOL AND FUEL None None
OUTLET

G BLEED T-5029717-202 None

H PURGE None Quick-disconnect

J INSTR None ANSI 5-4C

K DRAIN None Quickodisconnect

L ATMOS REF None AN815-4C

M CARTRIDGE CONTAINER T-5029716 None

N VENT None ANSI 5-4C

{a) On manifold 403599

(b) On manifolds 406159 and 407'191

Figure 19-6.

-- _mm__

Preparing Ilypergol Manifold for Testing

,/

\

/

19-8 Change No. 8- 31 May 1967



[€-3896-3 Section XIX
Volume it

i

OFF

I RANGL

D _El ECT

VOLTM£TEtl M2

12C

DIOITAI, I

VOLTME_*ER

I0

W

'rES"i' SELECT 1

,!

3D

I

I
I
L

9026101-S-1_

Fig[ire 19-7. Components Test Console Patch-l,'anel Requirements (Sheet I of 2)

Change No. 8 - 31 May 1967 19..9



S, ction XIX It-3896-3
Volume II

1 .qD __TE_9[) TES-_ SELECT S J705 PT0_ P[ Jl

$('PPI'Y _ 5F k 4_= "k 10F _H.P.NOID

TE_ ,> _ VALV=:

t")>_7"I.- ^ _r + ....

tIqJIOElO33-2 _,f_NIFOLI) VAIN E PATC,IIN(_ _ VA] VP

10P

S)U_LDOROIIN;_;U:S_,'_ JER

•"/7- _ x D,,_,
FLOWMETER FREQUENCY MONITOR PATCtlIN_

?atcll-

Cord(a)

KS. 09

K5.09

K3.
K3.
K3.
3088-12
K3.
K5.09

g3,
3088_12
K5.09

K3,
K3.
K4.09

From

J6-

To

J6-

IA 3J
5J
ISJ

IB 3H
6J
t6M

IC 12A
IE liD
IF 10A
lL 12K
2C 9B
2D 10D

12D
16R

2E 3C

2F 12J
2L 8P

lIB
15P

2M 6A
3D 7N
3E dE

7R

OUTPUT

PNEUMATIC

FLOW

RETURN

FLOW*

METER

J2G}bl-_-I_

Patch- From To
Cord( a ) J6- J6

K3. 30 9(
K3. 3L 19M
K5.09 3M 5A

5B
6B

K3. 4D 'IP
K3. 4C 12C
K3. 4M 16H

8R
K4.09 5G 15R
K3. 5M 16L
I{4.09 6G 81';

15D

K$, 6M 7B
KS. 09 7A 7M

8A
8_

K4.09 9A 19N

19P

K3. 9E 12B

K3. 10C 15A

K3, /_, fOR 15E
3088-17 '°/ 16A(+) 16P

(a} Use any cord length required on all patch-cords numbered K3

(b) Diode patch-cord must be connected with red lead on same side as (+).

Figure 19-7. Components Test Console Patch-Panel Requirements (Sheet 2 of 2)

19-I0 Change No. 8 - 31 May 1967
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R-3896-3
Volume IJ

Panel Control Position

Section XIX

Indicatlon/Remarks

NOT E

The press-to-operate switch-lights located on the Components

Test Console 03141 operate on and off by alternately pressing

the face of the switch. Make sure switch-lights are pressed

only as necessary in order to obtain the specified indication.

P E-P _E--ru N R

POWER DISTRIBUTION

PRESS/TEMP MONITOR

DC POWER SUPPLY

ELECTRICAL CONTROL

OSCILLOSCOPE

DIGITAl, VOLTMETER

TEST CELL ELECT.

OUTLETS

CBI (30 AMP)

CB2 (I0 AMP)

CHANNEL SELECT

ACINPUT

VOLTAGE VER_ER

VOLTAGE ADJUST

CURRENT LIMIT

AC INPUT INDICATOR

MILLIAMPERES
P _NGE SELECT

VOLTS RANGE SELECT

VOLTAGE AlIJUST

INTENSITY

115 V/230 V

i00 KC STD INT/EXT

POWER

Connector J701

Connector J 702

Connector J703

Connector J704

Connector J705

CAUTION

Pulled out

Pulled out

OFF

Down (oil)

Mldpositlon

Fully counter-
clockwise.

0

OFF

OFF

OFF

Fully DECREASE

POWER OFF

IILV

INT

Down (off)

Cable BB52748

Capped

Resistor plug
3088-9

Capped

Capped

Check that facility pneumatic and hydraulic supplies to console are off.

POWER TURN ON

POWER DISTRIBUTION CBI (30 AMP)

CB2 (i0 AMP)

Pushed tn

Pushed in

DC POWLR SUPPLY AC INPUT Up

CURRENT LIMIT 3

Figure 19-8, Preparing Components Test Console for Use (Sheet 1 of 3)

I
Console main power
off,

Electrical utility
outlets power off.

At rear of unit.

At rear of unit,

Connection to hypergol
manifold.

Temperature indicator
load,

Console main power on.

Electrical utility out-
lets power on.

None.

Change No. Ig - 9 ,July 1969 19-11
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Panel

POWER TURN ON
(continued)

ELECTRICAL CONTROL
i

| HYDRAULIC CONTROL

!

I

i

J

!

DIGITAL VOLTMETER

Control

POWER

VOLTS-RANGE
SELECT

MILLIAMPERES-
KANGI_"SELECT

TEST SELECT 1

TEST SELECT 2 .

TEST SELECT 3

TEST SELECT 4

TEST SELECT 5

TEST SEL_,CT 8

TEST SELECT 7

TEST SELECT B

VOLTAGE ADJUST

IIYDRAU LIC SYSTEM
BYPASS

HYDRAULIC SYSTEM
SUPPLY

TEST CELL b_UPPLY
IfA_

TEST CELL SUPPLY
_WBtt

FLOW MONITOR
SHUTOFF

LOW FLOW BYPASS

I15 V/230 V

I00 KC STD INT/EXT

STORE/DISPLAY
DURING COUNT

RANGE

FUNCTION

ATTENUATION

SAMPLE PERIOD

SAMPLING RATE

Position

B (0-150)

A (0-500) x 2

INCREASE

IISV

INT

STORL

10V

VOLT

Midposition

1 SEC I00 PElt

STOP

"_ndicatton/Remarlm

POWER light O1_., AC
INPUT light on,l_

None.

l_one.

Light 1 off.(a)

Light 2 off.(a)

Light 3 off.(a)

Light 4 off.(a)

Light 5 off.(a)

Light 6 off.(a)

Light 7 off.(a)

Light 8 off.(a)

VOLTS meter indicates
24 40.4 volts.

OPEN.(a)

CLOSE,(a)

VENT.(a)

VENT.(a)

CLOSE.(a)

CLOSE.(a)

At rear of tlnlt,

At rear ofunit.

At rear of unit.

I (a) If indication is not as specified, press applicable swRch-light.

/

()

19-12

Figure 19-8. Preparing Components Test Console for Use (Sheet 2 of 3)

Change No. 20 - 19 May 1971
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Panel Control
-----...;.;.....:.----------~

POWEH 'l'UHN ON
(coniTiRtert)"" - -- ..-

POWER

HESJ<;T

NOTE

Position

ON

Press

Section XIX

If digital voltmeter
indicates OVERLOAD,
walt at lea,t one minute
heforlJ resctting.

Digital voltmeter Indi
cates 00. 0000 to
00. 0001 volt.

Off,ltal vOllmeter nnwt warm up at least 30 minutes.

a. Make sure console is ill tlie lo!lowlng c:onditlon;

(1) "('Ill valvefJ closed.

(2) S'mtoli valvc~ c!o"ed.

(3) Utilily valves closed.

(1) Hq;ulatol's elos,>d.

(5) Utility and test cl'll outlets \~appecl.

b. Supply facility gaseous nitrogen and helium 10 console.

NOTE

Helium supply Is required only for eryo[(enlc tests.

c. On SYSTEM SUl'PLYpane),open TO FUEL COMPATIBLE SYS shutoff valve.

d. On l'NE!J SOlJllCE CON t'l!OL panel, open NITHOGBN SOUl~CE SHUTOFF valv8.

WAHNING

SYSTr~M PHESSUHIZED lights (located on console and in test cell)
come 011 to indkatf' pressure downsll'canl of console rr"'!gulatol'S and
into test cc 1'. Safety precautions specified In H- 3896- 3, Vulunw I,
Illust be {ollowec!, when w,n'king with pressurized sYStClIIS.

Figure la-8. Preparing Components Test Console for Usn (Sheet 3 of 3)

Change No. 14 - 8 January 1969 10-13
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DRAIN
PORT II<)

'--CAH'l'RIDGE
WSTALLH)
SWJTCJI

---

A
j

,l==l(ll
"- -'

@

QUICK
RJ!:LEASE
PII'

~
C()NTROI' PRl:S!;
POHl (F.:)

~CON'1HOL

-©\ -©~ ~ :::;~~
o (E) J

@ @ @_©
0-- -IUr,E'l'

_ @ @p PORT (O)

PORT~(0)
OIJ'fl,f.:·r PORT (C)

-IGNITION
A-A MONITOR

VAI.VE

SPRmG --...!il",""

l:A P ~...-tll1......

IIYll~:nGOl.lC AND
l1JF.L (lV'rLET
1"OR'I
IF)

CHECK
VAIN!::

CAP-"", .

SlUM ----....,

SfGM-

Sl"'RlNG

PISTON

mON 1t1.t\ 1fOI..D 4')~599

f2"iI ON MANIFOlD (1)fi159
L.:A AND ".01791

I
19-14

Flgul'e 19-9, Hypergol Manilold--Culaway View
Change No, 8 - 31 May 1967



R- 3896 - 3 Section XLK
Volume II Paragraph 19-13

.

19-13. SWITCIi-RESLSTANCE- AND ACTUATION-TEST,

Procedure Resul[

a. Prepare Components Test Console G3141
and hypergol manifold for use as outliued ilk
paragraph 19-12.

Notle.

b. Using megohmmeter, apply 500 .L50 vdc
between pins A and B of manifold electrical
cermet,tot az_dmeasure insulationreslsi_me.

Resistance must be 100 megohms
minimum.

c. Using multimeter and decade resistance box,
measure resistance between pins B and C as follows:

(1) Adjust decade resistance box for O.5 ohm,
and zero multimeter.

None,

(2) Connect multimeter leads to decade resistance
box terminals,

None.

(3) Measure decade box resistance and note
exact multimeter indication for 0.5 ohm.

None,

(4) Measure resistancebetween pins B and C. Resistance must not exceed 0.5 ohm,

d. Remove O-ring from i,ypergolsimulator
T-5029716.

None,

WARNING

The followingprocedures vse drycleaningsolvent,which is
flammable and must not be used near heat, sparks, or open

flame. Inhalationelits vapors or prolonged contactwilh the
liquidcan cause serious injury.

dA. Clean threads of hypergol manifold c,%rtrtdge
container inlet port with drycleaning solvent (Federal
Specification P-D-S80). Lubricate (Mcthod A)
threads with lubricant grease RB0140-012 (Rocketdyne).
Specified lubrication procedures {methods) are out-
lined in R-3896-3, Volume I.

None •

.

Change No. 21 - 12 November 1971 19-15
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Paragraph 19-14 Volume II

CAUTION

When installing hypergol simulator into the hyl)ergoI mantfohl
cartridge eo.,_talner inlet port, extreme care must be used to
prevent damage to the hypergol cartridge follower.

• The thleads of the hyDergol simulator cap must be clean and
free of nicks, to prevent galling the threads el tile cap and m-
let port.

Procedure Result

e. Install hypergol simulator T=5029716 and

cheer torque during insiallalion. Continue turning
unlit simulator is boitouted; then chock gap between
container and simulator cap.

Torque must not exceed 60 in-lb.
There must be no gall between con-
taltter and simulator cap.

L Uulng mel,'ohmmeter, apl:ly 500 450 vde between
pins B and C of mmdh)hl electrical connector and
measure Insulation resistance.

l_eslstance must be 100 megohnls
mild n,tl)n,

g. Using mu]t_nletor and decade r'sistance be×)
mea_)uve ,.llsh_nee between pins A and B :m follows:

(1) Adjust decade resi))tanee box for 0.5 ohm
_tnd zorn mullimeler.

None°

12) Commct mtdtilnoter loltds to decade resistance
I)ox terminals.

Nolle.

(3) Measure decade box resl.alauev ;rod m)te
exert multirnetor mdic,'dion for 0.5 ohm.

Nell0.

(4) M0asure resistance bot_voon pins A and B. lleslstance must not (;×('eed 0.5 ohm.

h. Remove hyp:.rsol sln)ulat')r T-.5029716. l)laphragm follower rod extended.

[. i{enlovo maldlold from lent tceiul). ]_))ae.

J. If hyl)ergol m:mlf)Jld touting ID terminated) soenro None.
oq_lipm),)tt as euillnod In paragr,'_ph 19..19.

None.k. [n'_tallprntcctlve clnsur0s, Itef_r h) l)aragraph
19-2.

19-14. IGNITION MONITOR VAI,VE LEAK-TEST.

a. Midce _':l_re Coml)onents 'l'e_,t Console G3141 and

:)_,perl,_ol rnanif dd are prepared for ust. as )Jutllned In
p,_ragraph 19-12,

Nolle,

b, Connect manlfohl to co)mole. (See figure 19-10.)
Do )lot install hypergol simulator T=5029716.

Noae.

19-J6 Chanff.e No. 21 - 12 November 1971
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Procedure

c, On IIYDRAUIAC CONTROL panel, perlorm the
following:

(1) Close HIGH PRESS SIIUTOFF and MED PRESS None.
SHU rOFF valves.

(2) Press TEST CELl, SUPPLY "A" switch-light.

(3) Press HYDIt.AU[,IO SYSTEM BYPASS switch-
light.

(4) Press HYD_IAULIC SYSTEM SUPPLy switch-
light,

d. Slowly apply facility hydraulic supply pressure
until SUPPLY PRESSURE gage indicates 2,000 .iS0 psi.

e. Using MED PRESS FUEL COMPATIBLE panel,
apply pressure to CONTROL PRESS port (E) as follows:

(1) Close VENT valve and open SIIUTOFF valve, None.

(2_ Slowly adjust PIiESSUItE REGUI,ATOR until

itEG SUPPLY IHSESS gage indicates 50 _10 psi,

(3) Close SIIUTOFF valve.

Result

SUPPLY light on and VENT liglR off.

(:LOSE light on and OPEN light oil

OPEN light on and CLOSE light oil

SUPPLY I It,.,SSDItE gage must indi-
cate 2,000 lfi0 psi.

PItESSIlllE MONITOR "A" gage must
Indicate 50 :_10 psi, CONTItOL PRESS
port (E) pressurized,

TEST CELl.

IIYDRAUIJC otrrl,gT "A"

Figure 19-I0. Hypergol Manifold Ignition Monitor Valve Leak-Tent Setup

Change No. 19 - I0 September 1970 19-17
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Proceo_A'e

eA. On IIIGH PRESS FUEl. COMPATIBLE panel,

open VENT valve', then adjust PItESSORE REGULATOIt
unlil REG SUPPLY PRESS gage indic;lies I, 550 _I0 psi.

f. On HYDI1AULIC CONTROL panel, slowly open
HIGH PRF, SS SHUTOFF valve until PRESSURE MONI-

TOR "B" t.mge indicates 1,500 _30 psi; then close
SHUTOFF valve.

g. Measure and record leakage frmn I_E'/'URN
port (D).

h, On IIIGII PRESS FUEL COMPA'PIBLE panel,
adjust P_ES.q'J RE REGUI,ATOR until REG SUPPLY

PRESS gage indicates zero; then open SHUTOFF valw.

i. On HYDRAUI tC CONTROl, panel, open IIIGH
PI1ESS SIPJTOFF valve and, on IIYD MED PRESS

MONrFOR panel, open VENT valve, until PIIESSUHI."
MONITOR "B" gage ludlcates zero. Close llIGII
PRESS SHUTOFF and VENT valvt_s.

J. Using MED PRESS FUEl, COMPATIBLE panel,
reduce pressure to CONTI_OL PRESS port (El as follows:

(1) Close StlUTOFF valve and open VENT wdve.

(2) Adjusl PItESSq.IRE RE(iUI,A]OR until REG
SUPPLY PRESS gaI;e ind[c,ntes zero.

(3) Close VENT wdve.

k, On IllOlI PRESS FUEL Ct)MPATIELF, panel, close
VENT and SIIUTOFF valv,,e.

I. Reduce facility hydraulic supply pressure to zero,

m. On tIYDI_'tUIiC CONTI{OL panel, perform tile
f_dlowing:

(I) Press TEST CELl, SUPPI,Y "A" switch-light.

(2) Press }t'YI)ItAUIJC SYSTEM SUPPLY switch-
light.

(3) Press ttYDRADLIC SYSTEM DYPASS swRch-

light.

n. Remove va,ve from tent setup.

o. If hypergol manifold testing ts terminated, secure
equipment as outlined In paragraph 19-19.

p. Install protective closures. Refer to paragraph19-2,

19-18 Change No. 20 - 19 May 1971

Result

IIIGH PRESS FUEl, COMPATIBI,E and

HYDRAULIC CON'FROL panels pres-
surlzed.

PRESSURE MONITOR "B" gage must

indicate 1,500 _30 psi. INLET port
(B) pressurized.

Maximum allowable leakage is 5 ce/m.

REG SUPPLY PRESS gage must Indi-
cate zero.

PRESSURE MONITOR "B" gage nmst
indicate zero. tNI,E'r port 0:U de-
pressurized.

CONTROl, PRESS port (El depres-
buriznd.

MED PRESS I.'UEL COMPATIBLE

panel depressurized.

NOlle.

None.

SUPPI,Y PRESSURE gage must
Indicate zero.

SUPPLY light off and VENT light on.

OPEN light off and CLOSE light on,

CLOSE light off and OPEN light on.

None.

None.

None. ,)



R-3896-3 Section XIX
Volume II Paragragh 19-15

( 19-15. IGNITION MONITOR VALVE INTERYLOW AND POPPET POSITION VERIFICATION TEST. I

Procedur_ /.ig.s_u_

a. Make sure Component Test Console G3141 and

hypergol manifold are prepared for use as outlinedin
paragraph 19-12.

None,

WAILNING

The following procedures use drycleanlng solvent, which is
flammable and nmst not be used near heat, sparks, or open
flame. Inhalation of its vapors or prolonged contact with the
liquid can cause serious injury.

aA. Clean threads of hypergol manifold cartridge
container inlet port with th'ycleantng solvent (Federal
Specification P-D-680), Imbricate (Method A) threads
with lubricant grease RB0140-012 (Rocketdyne).
SpectIied lubrtcatio:_ procedures (methods) are out-
lined in R-389td-3, Volume I,

None,

CAU TION

When Installing hypergol simulator Into the hypergol manifold
cartridge container l,Iet port, extreme care must be used to
prevent damage to the hypcrgol cartridge folio,err.

$ The threads of the hypergol simulator cap must be ,'lean and
free of nicks, to prevent galling the threads of tim cap and tu-
let port.

b. Make sure that threads el cat, on hypert;ol simulator None.
T-5029716 are clean and tree of nicks; then lubricate
(Method L) simulator sh'dt O-ring with F81281 grea,e
(Dew Coming Corp), and carefully insert slnmlator Into
hypccgol manifold cartridge eootahmr Inlet port. Screw
simulator clockwla,_ until It bottoms,

e, Connect manifold to console. (See figure 19-11.) None.

d. O1, HYDRAULIC CONTROL panel, perform the
following:

(1) Close RIGH PRI.:SS SIIUTGt,'F and MED PRESS
SItU TOI_'F valves,

(2) Press TEST CELL SUPPLY "A" switch-light,

(3) Press HYDRAULIC SYSTEM BYPASS switch-

light.

(4) Press IIYDItAULIC SYSTEM SUPPL_, r swRch-
light.

e. Slowly apply f_elllty hydraulic supply pressure
untilSUPPLY PRESb'URE gage Indicates2,000 -_0 psi.

t. On MED PRESS FUEL COMPATIBLE Imnel, apply
pressure to CONTROL PRESS port (E)as IollowtJ:

(I) Close VENT and SHUTOFF valves, None.

None.

fi"JPPLY light on and VENT light off.

CLOSE light on and OPEN light elf.

OPEN light on and CLOSE light off.

SUPPI,Y PRESSURE gag_ must
indicate2,000,50 pal.

Change No. 21 - 12 November 1971 19-19
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Procedol'~_

(2) Adjust PRESSURE HEGULATOH unttl H!,G
SUPPLY PHESS gage indicates 50 -15 psi.

(3) Slowly open SHUTOFF valve until PHESSUHE
MONITOH "A" gage indlcales 25 ,2 pst.

g. On mGH PRESS FIIEL COMPATIBLE panel,
open YENT; then adjust PRESSURE REGULATOH unti!
HRG SU PI'LY PIlESS ~age indicates 2,000 -150 psi.

h. On llYDHAUI,IC CONTHOL panel, slowly open
BlGII PlU:SS SIlIJTOFF valve until PRESSUHE MONlTOH
"B" ;:ar,e Indicates 1,800 ±40 psi; then close SHUTOFF
valve.

l. Maintalll Bpecl!led pressures at CONTROL PRESS
POl't lb) and INLET port (Il): chen rccord presHure Indi
cation 011 DIFFERENTIAL PHESSURE gage.

lAo tlsing MED 1'1l1~SS FUEL COMPATIBLE panel,
reduce pressure to CONTROl_ PHESS port (r~) aB follows:

(I) Close SHUTOFF valve llnd open YEN'r valvo.

(2) AdJuRt l'llESSUllf: HEGIlLATOn until HEO
SUPPLY l'HESS gage tudleaten zoro.

(3) Clrmo Yl>NT valvo.

lB. !\emove hypergol slnlulator 'r-5029716
from hypergol manifold.

!C. Uslltf, II nlultlmotor. continuity test hyporgol
manllo1d nwltch to vorlfy that IWllllOI in clCJBcd.

10. Yel'try Ihat OIFFF:HEN'l'IAL l'HF:SSUH!;;
gago inn!eatlv'l botween OU1'J.E'r port (C) alld
m:TUHN port (0) does not excoed 30 pBIg.

j. On !UGH PHESS FUEl, COMPA'l'lBLffi pallol,
IldJust PHESr,UllE HEGULA'l'OH unlll HEG SUPPLY
I'HgSS galle IndlcatoB zoro; thon open ~)JlUTOIo'I' valve.

k. On lIyoll.A ULIC CON'l'H0L punel, open mOl!
1'H1~SS SIIUTOI'F valve unlll I'Hk:SSUIl.F: MONITOH "Il"
[(age Indleatos zeroj then closo SHUTOFF valve.

I. On lIIGH I'HESS FUEL COMPATIBLE panel,
close VENT ~ln<1 SHUTOFF valvos.

I m. (Deleted)

jtosult
MED PHESS FUEL COMPATIBLE
panel pressurized.

PHF:SSUllE MONITOll "A" galle must
indtcate ~6 >2 psi. CONTROL l'IU~SS

pOl't (E) pressurized.

!UGH PHESS FUEL COMPA'rIBU: and
HYDRAULIC CONTllOL pmwls pres
surized.

PRESSUIlE MONITOH "13" gage lItust
indloate 1,800 ,40 psi. INLET port
(B) preBsurlz,'d.

Differential pl'esoure between OUTLEr
port (C) and llETIJJtN port (0) must
not exceed 30 pslg,

CONTHOL PHF.SS port (E)
depressurlzod.

MEo l'HESS FUF;L COM~ATlBLF:

panel doprosBurlzod.

Nono.

Nono.

Mulll'llOtOI' mllBt Indtcate Infinity
hot ween phlB A and 13 and cvntlnlllty
holwooll I'III:J nand C.

None.

HEG SUPPLY PHESS [(ago nnw!
100JIcaltJ zoro.

I'lU:SSUHB MONITOH "Il" [(ago must
IndiCate ZO\'O. INLET pori (B)
depressurized,

Nono.

19-20 Change No. 21 - 12 Novemhor 19'11



R-S :6-3
Volume n

Section XIX

n. Reduco facUity hydraulic Hupply pressul'e
to ZCl'O.

Result

SUPPLY PRESSURE gago must
indicate zero.

0. On HYDRAULIC CONTROL panel, perform
the followtng:

(1) Prens 'I'EST CELL SUPPI,Y "A" sWllch-ltght.

(2) Press HYORAULJC SYSTEM SUPPLY
switch-light.

(3) Pross HYOHAULIC SYSn:M BYPASS
swllch- light.

SUPPLY llght olf and VENT light on.

OPEN light off and CLOSE Ill':ht on.

CLOSE Ilght off and OPEN Ilght on.

p. Homove valvo from test setup. NOlle.

q. II hyporllol 11IUnllold testing is terminated,
sccure equlplllcnt as outltncd in paragraph 19·19.

None.
I

r. Install protective closures. Hofer to
paragraph 19-2.

None.

try, "l,UOO.t:O

~ HYUnAUUC AY8'I''':M

r:::::=J rUtL·COMPA110'''' 8YS'ftl<

03141

'I'YO MV'1l l'it.:R!!
MON '1)" ~Hl.to::'r

DrFMIIIIlI!Zll"'=!1Z!~n~Y~U1~IA!!u!i!L1~C~'<.~i
OUTLET "A" i

i

..

Tf.'lT CELL

C

-:J"J N
A 11 II

I
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I -;;;U I,QWrR~
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r
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tJP8flUrIIN1.ET
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!
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MAHII'Ot.D Jlf'Jltn

A rU~L 1M
B INLRT
C OU'I'LII:"
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I: CONntOl.
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nguro 19-11. Hyporgol Manifold Ignition Monitor Valvo Interflow-Tost Setup
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Paragraph 19-16

ft-3696-3
Volume II

19-16, IGNITER FUEL VAl.VE PISTON CRACKING· PRESSURE· , SEAT LEAK-, AND HESEAT
PflESSUHE-1'EST.

Procedure

a. Make lOure Component Test Console G3l41 alld
hypergol manifold are prepared for use as outllned In
paragnph 19-12.

WARNING

NOlie.

Hesult

The following proccdlll'elO use dl'ycleaning solvent, which Is
flammable and must IIot be used near heat, sparks, 01' open
flame. inhalation of its vapors or prolongrd cont..'\ct with the
liquid can cause serious Injul'y.

aA. Clean thrcads of hyperr~ol man~fold cartridge
contalncl' Inlet port with drycl(,nnlng solvent (Frdcl'al
Spcclflcation P-D·600). Lubricatc (Melhod A) threads
with lubricant grcnsc lillOI40-012 (Hockeldyne).
Speclflccllubrlcntion pl'ocedurcs (melhOl'.,) nrc out
IInerlln H-3896-3, Volumc I.

Nonc,

19·20B Changp. No. 21 • 12 Novcmber 1971
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CAUTION

When Installing hypergol simulator Into the hYllergol m,mifold
cartddge container inlet port, extreme care must be used to
prevent damage to the hypergol cal'lrldge follower .

• The threads 01 the hypel'gol simulator cap must be dean and
Iree 01 nicks, to prevent ga11lng the threads 01 the clap anclln
let port.

P':.2£.edure Hesult

h. Make sure lhat It,reads 01 cap on hYlJergol simulator None.
T-5029716 are clean and Iree 01 nIcks; thcn lubricate
(Method t.) silnulatOl' shaft O-ring with FS1281 grease
(Dow Corning Corp), and carefully Insert simulator Into
hypergol manifold cartrIdge container Inlet port. Screw
simulator clockwise until It boW"'ls.

c. COllnect manifolu to console 101' hydraull'l None.
piston cracklnl(-prossUl'e-test (ltl(Ure 19-12).

d. On HYDRAULIC CONTROL panel, perlorm
the following:

Section XIX

(1) Close 1lI0H PIlESS SHUTOFF' and MF.D
PIlF.SS SHUTOFF wives.

(2) I','ess 'PF:ST CELL SllPPLY "A" Bwltch
light.

(3) Press lIYDHAULrC SYSTEM BYPASS
[lW It<'lI-lIght.

(4) I'l'es:) IIYDllAll LIC SYSn:rll SIl PPLY
swltch-lIr:hl •

NotlU.

b'lJPP'"Y light on and VF:NT light olf.

CLOSF; Ught on lind Opr~N light all.

OPF:N llllhi on and CLOSE ll.ght orr.

Change No. 19 - 10 September 19'10 19-21
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Result

e, Slowly apply facility hydraulic supply pl'"ss""e
until SUPPLY PHESSURE gage indicates 1,000 duO
1'5 i.

l. On MEl) l'H~:SS FUEL COMPATlfILE punel,
open VENT valve; then adjust PHE.SSURE IlEUULA
Tall unlil IlEG SUPPLY PIlESS l(a[.(e !:lclicales
500 t50 psi.

!(, On HYDHAULIC CaNTHaL panel, slowly opcn
MEl) PflESS SHUTOFF valve to apply pressure to
FlIEL IN port (A), Observe' I'HESSUIlE MONITOH
HA" Aage while applYll\~ pl'C'Stilll'C, lCJ dptrl'lllillc
pibton ('racking pl'CSSUL'{.', HeC(Hd lH'ak pr(l,ssurc
vahh':.

NOTE

SUPPLY PHESSUflE gage must Indicate
1,0001100 psi,

MED PHESS FUEL COMPATIBLE nnel
HYDIlAULlC CONTHOL panels pres
surized.

Pi.slon cl'acking pre.::isul"~ must be
375 t30 psir;,

As pr('ssu1'(' is appli"cl to FlJ~:L IN P0l't (A), it will I'f'ueh a ,,,'ak
value thrJl stal'l to de(,l'ease. Tlw Iwak pressure value l11dtcatps
cracking' Pl'CSSl:I'f'.

h. It pisloll cruckinl( 11l'CSSUI'" 15 not withlll
spccilil'd pl'essul'e ",,,\ge, the II:nUI'1' flld valv!'
must be adJnst('d hI' adding 01' ren,ov!ng slums (44),

L Hcdll("u pnl~WIII'C ,1$ olitlilll'd In Ht(.'p~ k tl.I'lIt.:gh
u bcfO)'(J adclilll-t or n.'moving: shims.

NOTE

NOlll',

Same as slepH k thl'ougll 0,

Shill19 lHu.sl hf' added to hICrea:i(\ l'J':H klnl~ 1})'l'S~;lI)'(l OJ' rpnlovpd
to <I<:Cl'ea!:le el'a('klll~' prp,".IHuJ'('. Elich ,Ytlim added 01' 1'C'1l10VNI
alf('cls p!f;loil "I'ac:ltlnr; P,'('/j'UI'C hI' aplll'oxllllah'ly 4 PI<II(, A
total "f 17 ,hluliJ Is Ih': maxlmuill umount that may be lIS,·tl.

j, After all I~l\ilel' fuel 1',111'(' shim adJustmeut, repeat
pr,,~eclure, Actuate plstou 5 lImcs bDfUI'D taltln~ flilal
crackillg-prp.Hsure rt·adinl~.

It, all MED PIlESS ~'UI::L Co;"Il'A'l'WLfo: panel, ad
Just PllESSUIlE HTWl1LATOH 1I1111l mea SUPPLY I'IlESS
j.(aj.(o lndkates ZDro; then open SHUTOk'F VUIVD.

J. On IIYDIlAULIC CONTHOL pallpl, open MED
PHESS SHUTOFI" valve untIl PIlESSlIm: MONITOIl
"A" Kal~c indicates 4~Cl'Oj then cltmc SlIl1TO}1'F valve,

Ill, On MED I'IlESS FUEL COMPATIOLE panel,
close VENT and SIlU1'O~'[" valve,

n, Heduc(' farllJly hyclmulle 'Jupply pr\!ssvrc 10
zcro,

mw SUPPLY I'IlESS ,(a~(e must Iucllcatp
~(!l'().

PIlESSlJHE MONITOIl "A" Wll((' must
inclieale Z('!'(J, l"UEL IN w"'! (A) dc'
prcssurlzed,

NOlie.

SUPPLY I'm:SSUR~: gage mu,qt Indicate
zero,

10-22 Changc No, 8 - 31 May 1967
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Procedure

o. On HYDRAULIC CONTROL panel, pel'form the
following:

(1) Pres" TEST CELl. SUPPLY "A" sWltch
light.

(2) Pre"s HYDRAULIC SYSTEM SUPPLY
switch-light

(3) Press HYDRAULIC SYSTEM BYPASS
switch-light,

p. Remo'le manifold from test selup, drain fluid
from manllc,ld, then reconnect lllalllloid for pneu
matic pistOl. crackillf(-pressuro-. seat leak-, and
roseat-prossure-tesl. (See figure 19-12.)

q. Using MED pn~~ss FUEL COMPATIBLE panel,
apply press ll'0 to FUEl. IN port (A) as follows:

(I) CIl,se Vl'~NT and SmrrOF'F valves.

(2) Adjust PRESSURE m,;QULATOR until RF:G
SUPI'I,Y P~ESS gage indlcate8 500 .5 psI.

(3) Si'lwly open SHUTOn' valvo and ohsel've
TEST eEt I, MONITOH PHESSUIlE gage whlle
:lpplylng )>reijijuro to determine piston cracking
)lre8sure. Hecord peak pressure value.

NOTE

Spclloll XIX

Result

SUPPLY light off lind VENT light on.

OPEN light off &nd CLOSE lifiht on.

CLOSE Ught off and OPEN light on.

None.

MED PHESS FUEL COMPATIBLE
panel prl'ssul'!zed.

Pllltoll cracking prollllul'O must ho
375 135 psig.

As prcijsnro Is applied '.0 F'UE L IN [ ~ '(A), It wIII reach a peak
vnlue thl'n start to dccrcaHl', The peall pt'llijAUrO value Indicates
crllcking preIJAUre,

I'. l' pis tall cracking prossuro Is 1I0t within
specified prl!ssure range, the 1~lllter fuel valve
must lw adjusted by adding or rellloving shims
(44) ,

8. lleducc pressure as outlined In step u helol'o
adcJm(( or rcmovir'g shims.

NOTE

NOllc.

Bamo nil StC)l II.

ShIms must be adderl to Incroase c/,'ackIJlg pressure or l'emovud to
decroaso cracldng PI'cssuro, Each shim added or renHlvcd affecls
piston cracking pressure by approximately 4 pelg. A total of 1'/
shims Is the maximum amount that may be ueod,

t. After an Igniter fuel valve shtm adjustment,
repeat procedure, Actuate piston 5 times before
taking final crauklng-pres8ure reading.

SpecUled rehults muet be obtained,

Change No. 21 • 12 November 1971 19-23
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Procedure

u. Using MED PHESS FUEL COMPATIBLE panel,
reduce pressure to FUEL IN POlt (A) as follows:

(I) Close SHUTOFF valve and open VENT valve.

(2) Adjust PRESSURE REGULATOR until REG
SUPPLY PRESS gage Indicates zel'o.

(3) Close VENT valve.

v. Ins tall cap on DRAIN port (K).

w. Using MED .'REIlS FUEL COMPA'l'IBLE panel,
apply pressure to FUEl, IN pOI·t (A) as follows:

(I) Adjust PRESSUHE REGULATOH until REG
SUPPLY PRESS gage Indicates 50 ;10 FSI.

(2) Slowly open SHUTOFF valve vntll TEST
Cln,L MONITOR PRBSSURE h'age Inc1lcates
30 ;3 psI.

x. Open UTILITY NO. 3 valv~ A, measure leak
age from INSTR port (J) at ouUet 3A, then close
valve A.

y. Using MED PRESS FUEl, COMPA'l'lBLE
panol, InCl'ease pressure to ~'UEL IN port (A) as
follows:

(I) Close SHUTOFF valve,

(2) AdJ'lst PRESSURE REGULATon until HEG
SUPPLY PHEBS gage Indlcatcs 150 ,,10 psI.

(3) Slowly open SHUTOF'F valve until TEST
CELL MONITOR PRESSURE ga[!,c Indlcatcs
100 .5 psi. .

z. Hepeat step x.

aa. Using MED PHESS FUEL COMPATIBLE panl.I,
Incl'ease pressure to FIIEL IN port (A) as follows:

(I) Close SHUTO~'F valve.

(2) Adjust PRESSPRE REGULATOR untll REG
SUPPLY PRI!:SS &:\(le Indicates 350 ,,20 psI.

(3) Slowly open SHUTOFF valve until TEST
CELL MONI'l'OH PHESSURE gage incllcates
300 t20 psI.

ah. OpeJl UTILITY NO.3 valve A, measnre leak"
aKl' from INSTH port (J) at. outlot 3A, then close
valve A.

ac. On MED PRESS FUEL COMPATIBLE: panel,
0lleJl SHUTOFF valvoj then adjust PItESSUHE REGU
LATOH until TES'!' CELL MONITOR PI1:ESSURE gage
IndIcates 500 t20 psI.

ad. Slowly open UTII,ITY NO. 3 vlllvll A to throttle
flow fJ'om INSTR port (J), maintainIng 500,,20 pslg at
FUEl, IN port (A). Measul'e and record flow from
INSTR port (J) at outlet 3A.

19-24 Change No.8· :11 May 1967

Result----

FUEL IN port (A) depressurized.

MliD PRESS ~'UEL COMPATmLE panel
depressurized.

None.

None,

MED PHESS FUEL COMPATIBLE
panel I'reSSUrlzl d,

TEST CELL MONITOIl PHESSurtE [rolliO
must Indicate 30 t3 pnl. FUEL IN port
(A) pressurized.

Maximum allowable leakage past piston
scat Is O. 5 selnl

None,

MED pm:ss FUF;L COMPATIBLE panel
pres5urlz(ld.

TEST CELL M0NITOR PHESSURE gage
must Indicate 100 .5 pal. FUE [, IN port
(A) pressurl7.ed.

Same as stop x.

None.

M~;[) I'HESS FUEL COMPATIBU; panol
pressurized.

TEST eEl,L MONITOH 1'ImSSUIlE gage
must indicate 300 .20 psI. ~'Ub:L IN
(lort (A) pressuri?ed.

Maximum allowable !eakrlllo past plst'lIl
Bcat Is 50 selm.

TEST CELL MONI'i'OIl PIlESSUHE [(age
musl Indicate 500 i20 psI. FUEL IN
port (A) pressadzed.

TEST CELL MONITOR PHESSURE gage
llIust Indicate 500 ±20 psi at FUEL IN
port (A). MInimum allowabIo flow from
INSTIl port (J) Is 1,728 f.1clm.
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Sectlt'n XIX

Procedure

ae. On MED PRESS FUEL COM P"TIB LE panel,
slowly adjust PRESSURE REGULATOR te reduce
pressure until TEST CELL MONITOR PRESSURE
gag~ indicates 125 t5 psi. Measure 'lnd record leak
age from INSTil port (.n at outlet 3A.

al. Close UTILiTY NO. 3 valve A.

all'. Using MED PRESS FUEL COM PATIH LE panel,
reduce pressure to FUEL IN port (A) as (ollows:

(1) Close SHUTOFF valve and open VENT valve.

(2) Adjust PRESSURE REGULATOR until REG
SUPPLY PIlESS gage Indicates zel'",

(3) Close VENT valve.

ah. Remove valve fl'om lest setup,
ai. II hypel'golmanlfold tesling Is terminated,

remove hyperp,,,1 simulator 1'-5020716 and secure
cqulpn,ent as outllncd in p:u'agraph 10-10.

!j aJ, Install protect!ve closures. Ilefer to
• paragraph 10-2.

Hesult---
TEST CELL MONITOR PRESSURE galle
must Indicate 125 ,5 psi at FUEL IN
port (A). Maximum allowable leakage
from INST port (J) Is 25 se im,

Nono.

FUE L IN port (A) depressurized.

MED PRESS FUEL COMPATIBLE panel
depressurized.

No"e.

None.
None.

None.
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Figure 10-12. Hypergol Manifold Igniter }o'uel ValvO) Test Setvp
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Paragraph 10·17
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19-17. FLANGE PACKINGS AND O-HING PNEUMATIC LEAK-TEST.

a. Make sure Components Test Console G3141 and
hypergol manl!old arc prepared for use as outlined in
paragraph 19-12.

WAHNING

None.

Result

The folloWing procedures usc dryclcaning solvent, whtch is
flammable and must not be used near heat, spal'k8 J Qt' open
Ilame, lnllalallon of its vapOl's or prolonged cont.~et with the
liquid can cause serious InJury.

aA. Clean threads of hypergol manifold cartridge
container Inlet port wllh drycle'lIllng solvent (Federal
Speclflcallon P-D-680). Lubricate (Method A) threads
wllh lUbricant grease HB0140-012 (Hocketdyne).
Specified luhricatlOn procedures (methods) arc out
lined In H-3896-3, Volume I.

CAUTION

Nunf' ,

When InstalllnR hypergol slmubtor Into the hyperHol manifold
cartridgp container Inld pOl't, oKtrcmo car" must be used to
prevent d~mage to the) hypergol eartrldf:c follower,

• The throads of the hyporgol simulator cap nllwt he clean and
fr(le of nicks, to prevfll\t galling the threads o! the cap and In
let port.

b. Make Sure tlUlt threads of cap on hypcrgol simulator None.
1'-5029710 arc clean and free of nicks; then lub~lcate

(Method I.) simulator shaft O-I'lnlt wIth I'S1281 gl'f,a6r.
(Dow Cornllll': COI'p), ami cnl'llful1y III~el'l 611llulatol' Into
hypN'llol manifold cartl'lclge container tlliot port. Screw
Illillulator clockwise UIIIH It hollolllll.

c. Conncclmallifold to consolo for Ignaor fuel None.
valvo cap to body leak-test. (Sec IIb'1lrO 19-13.)

d. Uslnp; M~~D PRESS FUEL COMPATIBl.E panel
apply prossure to VENT port (N) as follows:

(1) Clos(, VF:NT and SHUTOFF valves.

(2) Adjust 1'1U~:;SUIlE REGULATOH unlll ilEG
SUI'Pl.Y PlmSS gage Indlcaten 20 i5 [lsI.

(3) Slowly open SHTJTOFF valvr: untlll'HESSUHE
MONITOU "A" gage Indlcat,·s 1015 psi.

None.

MED PIlESS FU ~;L COMPATIBLE pallel
pl'cHsurl ?ood.

PllESSU HE MONITOH "A" ItaJ\c IlIUfJt
Indicate 10 15 Pili. VENT port (N)
pressul'lzcd.

19-26 Change No. 19 - 10 l3eptembor 1970
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Procedure

e, Uain[: leak test compound (MIL-L-25567),
check fo!' leakage fo!' 3 minutes at joint between
Igniter fuel valve ~~!' and body,

f. Using MED PHESS FUEL COMPATIBLE panel,
reduce pressure at VENT port (N) as follows:

(1) Close SHUTOFf' valve and open VE.NT valve,

(2) Adjust PRESSURE REGULATOR uutll REG
SUPPLY PRESS g'4ge indicates zero,

(3) Close VENT valve,

g through jA. (Deleted)

k. Helllove lIlanifold from test setup; then
reconnect manifold for container to body,
diaph!'agm follower rod O-ring, and igniter
fuel valve piston O-ring leak-test. (See
figu;'e 19-13.)

1. Open hand valve 19-0022606-2,

111. Uslnr: MED PHESS FIJEI~ COMPATIBL~~ panel,
apply presHul'/J to PURGE: port (II) as follows:

Section XIX

lli>lill.!t
No leakage is allowable,

VENT port (N) depressurIzed,

MED PIlESS FUEL COMPATIBLE panel
depressnrlzed,

Nunc.

None.

None.

I

I

(1) AdJ"st PRESSUHE HEGUI.A'I'OH uulll REG
SUPPLY PIlESS (;agc ludlcates 2015 psi.

(2) Slowly opon SIIU'lOf'j,' valvo until PHESSURE
MON!'l'OR "A" gage Indicaton 10 16 pHI.

MED PRESS FlmL COMPAT1111.t<: pan,,1
pressuri:wd,

PHEssum: MONl'J'OR "A" ga~c Jllust
Indicate 10 15 ps!. PUHGE port (M)
pressur! zed.

Leakagc fl'OIll A'I'MOS ru:Jo' purt (I.)
musl be zero.

u. Measuro le"knr:e {rmn VI';NT pOl't (N).

oA, Using leak-test cOlllpound (MIL- L- 25567),
check for leak"g/J for 3 mlnutcfJ at Julnt blllwoen
contalne~ and body.

p. Closo hand valve 19,,0022606-2, open PfmSSUfU:
MONITOU "A" (~age VJ':NT valve to l'odu('c Ha~c pres..
,uUl'Q to ~(!J'O, tlWI1 close VI':N'l' vulve.

q. Using MED PHf:SS ~'UEL COMPATIBLE; panel,
Incr"ase pressuro to PUHGE pol'! (1I) as follows:

(1) Clost'! HHUTOFF valvO.

L"akago froJll VENT po,'l (N) Jllust b"
zero.

No leakago Is allowable.

pm:l;suru-: MONITO!t "A" [lag"
dlll'reSfJdrl zod.

Nono.

I

Change No. 21 - 12 Novcmbnr 1971 10-26A/10-2GB
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(2) Adju~t PRESSURE m:GULATOIt nntil HEG
SUPPLY PRI;SS ga~(e Illdicate~ 200 +10 psi.

(3) SI"wly np'''' l'lHUTOl'Ji v.live until TreST
CELL MONITOR PR~~~SUHE gage indicates
180 ,10 i'~j.

r. Ht)pe;l! stel'S " through oA.

s. Uslnli M~~n PRF.:SS Fm:L COMPATIBLE p~.nPI,

inc,"ease pl'ee'mre to PUHGE port (H) as fol1ow~:

(I) Glosl' SHUTOFF valve.

(2) Adjust PHESSlJHE REUOLA'!vH until REG
SlIl'PI,Y l'HE:SS gage in~leates 550 ±20 psi,

(3) Slowly 01><'11 ,SHUTOFF valve until TEST
CreLL M()NITO[~ PTIt:SSUHE gage Indicates
500 +2() pl>',

t. Repeat steps Il through oA,

u. Using MED pm~ss FUF]L COMPATIBLE pallel,
rw!uce prew'lire to PURGE port (II) as follows'

OJ Close SHUTOFF valve and open VENT valve.

(2) Adjust PHESSURE HEGULA'rOH untl! HEn
SUPI'LY }'HESS gage indicates zero.

(3) Glose VENT v"JVl'.

v. Removo hY)l0q;ol simulator 'f.5029'116 from
m:lTlifol{l, rClTI\lV" el1d ot oimulator taat actuates
di".plU'ar~r!1 rollow~r rod, then reinstall 9lmuh~tol'l

w. Hep"al steps 1 throUfl" 0 and p thr'Algh u.

WAHNlNG

Sectloll XIX

MF:U l'ImSS FUEL COMPATIBLE
...lfl.lwl prenRlJrized.

TEST CELL MONITOR I'm:ssur{E
ga[~~ IIlURt Indicate 180 flO psI. PUnGI':
port (If) pressurized.

Same aA steps n through oA.

NOfH~1

MEn PHF:SS FUEL COMPAT18Lf~

punel press\Il'lzcl!.

1'''S1' C~;I,I, MONT lUI{ l'RI'~SSUln:

gage must indkat~ ~OO ±20 [J"1.
PUHGE p"rt (II) pressurized,

San,,! as steps n through oA.

PURGE port (H) depre~S\lrizecl.

MED PHESS l"UEL COMFATldLE
panel dnpl'"sBurized.

None.

Dlaph)'agm lo))ower rod rnlndns
I'xtended.

Same as step!l ! through 0 and
p through u.

NOJ·t~.

Tt.!' following pror"dlll'0 \I';0S cleaning compound, which is
volatile. Use In Ii welJ.·,Ycntiiated a"ea since the vapors
dlsplacp- the o:xygf!l\ In the 'Jtl', result lng In suffocation.

wA. Hemove .111 leak·test cornpolJlHl Irom Joints Nr,ne.
and fittin[(S with a clean, dt'y cloth, or by J1lls"ing
htC1.c('PBsible .lreas WIth cleaning compouml
(MIL-C-R13 fJ2).

x. [{cmove manifold from test setup alld remove
hjlJf'r[lol <'Imulat,o!' 'r-5i120'11.6. Itccop.noct manifold
lor diaphragm lollowa rorl ,lnd Clip packing, eloctrlcal
switch packing, ami 19nfllon monllor valvo pacKing
if'ak-teut ,,8 f'hown ill figure 19-13.

Change No. 21 - 12 \{;vomhor 19'11 19,·27
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Procedure
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Hesult

y. Using MED PRESS ~'UEL COMPATIBLE panel,
apply pressure to A'I'M0il RE F' pOI't (1.) as follows:

(1) Adjust PHESSUHF. REGULATOH untIl HEG
SUPPLY PHEBS gage indieatus 20,5 psi.

(2) Slowly open SIIU'!'OFF valve unll! pm:SSURE
MONlTOH "A" I~age Indicates 10 '5 psi.

z. Using leak-test compound (MIL-I.. 25567),
check for leakage for 3 minutes at the following joints:

(l) Between diaphragm f"Howe,' rod end cap
ann ]lody.

(2) Between electrtcal switch and body.

(3) Between Ignition monitor valve ~lIld hody.

an. Using 1vl£D PRESS FUEL COMPATlBU; panel,
reduce pressure to ATMOS HEF' port (I.) as follows:

(I) Close SHUTOFF valve a"d open VENT valve.

(2) Adjt!:;l PHESSURE HEGULATOR until REG
SUPP LY PRESS gage indicates zero,

(3) Close VENT valve.

WARNlNG

MED PRESS FUln, COMPA'1'!BLE panel
preRsurized.

PIlESSUHE MONITOIl "A" galle musl
.ndkate 10,,5 psi. ATMOS RJ~F port
(i,) prcssuri<ed.

No )(,akage is allowable.

ATMOS REF port (I,) depressurize'\.

ME]) PRESS Ft'I;J. COMPATfBLg panel
depressurized.

None.

The following p,:ocedu~e uses cleaning compoulIrl, "'hieh Is
YolaiUe. Use In a well· ventilated area p,!nee the vapors
dlspl~cc Ihe o''YGen tn the all', resulting In suffC'cation.

aaA. nemove all leak-teBt compound from joints
and flttlalls with a "Iran, dry cloth, or by fhwhing
inaeccsslLle areas with cleaning compowld
(MIL· C-81302),

ah. Remuve manifold from test setup.

ae. Hepeat swltch-reb.stance·test as outlined
III p:u-agrapll 19-13.

ad. If hypergol manilol,1 testing ls termtnated,
secure equipment as outlined in paragraph 19-19.

None.

None~

SpeeHIE'd results must he obtaIned.

None.

I a~. fnstall protocllve d08ur.-,s.
pal'agraph 19·2.

Fefer to

Change No. 20 - 19 May 1971
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Figure 19-13. Hypergol Manlfohi Flange PacklnL,,s;rod O-Ring Pneumatic Leak-Test Sotuo
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Section XlK
Paragraph!! 19-18 to 19 ,27

R-3896-3
VQlume II

19-18. SECURING TES'!' EQUIPMENT.

19-19. Aftsr hille~gol manifold testing Is
completed and manifold Is removed from test
setup, seCIll'e equipment as follows:

manifold switch. ThE' switch Is hermetically
l'ealed and no disassembly or assembly Is
possible.

10-22. CLEANING.

19-26, TESTING,

10-2·1. INS'pEC'rJNG AND REPAIRING.

None.

Result

NonlJ.

Resislance nlust
not exceed 0.0
rihm.

ReslDtance must
be 100 megohms
minimum.

None.

None,

c, Using megohm..
meter, apply 500 ±50 vdc
bely,een pins A and B of
electriC'll conn"ctor and
meaDure Insulation
resistance,

a. PerIorm steps b
and c with actualor' in
the free position (deac"
tuated) .

b. Using muItlmeter
and decade resl.atance box,
measure resl~Jtance bctween
pins Band C as follows:

(1) Adjust d"c~.de

resl/ltp~\ce box for 0.5 ohm,
and zero llIultilUp.ter.

(2) ConnE'ct mulUmeter
leads to decade l'eslat""ce
bex terminals.

(3) Measurp, decade
uox resistance and note
exact multlmeter Indication
for 0.5 ohm.

(1~ Measure reslsl.-
anee netween plUS Band r:.

19,·2'/, 'fhis procedur<' outlines requlrem,mts
for testing the hypergol ma.nlfolrl switch.

19-25. Inspect the switch for general condition,
c1e~.nness, damage to lhreads. corrosion,
distortion, nicks, IntI'S, scratches, and bent
l"lectrlcal connector pins. Refer 10 R-3896-3,
Volume I, for geneml repair procedures.

19-23. Hand-clean switch exterior surIaces
for fuel service, and clean electrical connector
tiDing eJ"ctrical connector rimming p'oc"duTc
In R-3S96-3, V(llume r.

f. MakfJ Sure all pressure gages Indicate
zero; then close all vent valves.

g. Cap utlUty panel and tesl uell panel out
lets and COnlleclors.

19-21. 'f'he following procNlures contain
cleaning, inspecting and rcpai)'jn~, and testing
Information reqUired 10 maintain the hypergol

j. On IIYDlIAULIC CONTROl, panel, press
swi,tch-lIghts so that HYDRAULIC SYSTEM
BYPASS light IndIcates OPEN and remaining
l!ghts Indlcale CLOSE or VENT.

k, On ELECTRICAL CONTROL panel, press
TEST SE I EeT switch-lights so that all lights
arf: off; then press POWER ON switch-light.

m, On POWER !HS'fRlBiJTION pam;l, pull
out circuit breakers.

i. Mov~ TEMPERATURE Indicator switch to
OFF.

d. On MEl) PRESS FUEL COMPATJDLt:
panel, open SHUTOJ;'F and VENT valves, ad
just PRESSURE REGULATOH to VENT valves,
then adju"l PHESSURE REGULATOR to VlJllt
trapped pressure.

e. Close all shutoff valves, regulators, and
ulllity valves,

a. [{educe facWty gaseous nitrogen slIpply
to zero~

1. Turn DC POWER SUPPLY off.

h. Turn oscllllJscope power and digital volt
meter power off.

e. On SYSTEM SUPPLY panel, close TO
FUF.L COMPATIBLE SYS shutoff valve; lhen
open SYS VEN'!' vitlve.

1>. On PNEU SOURCE CON'rHOL panel,
close NI'l'ROGeN SOUHCE SHTITOFF valve,

19-30 Change No. 21 .. 12 NovlJmber 1971



R-3896 3 Section XIX
Volume 12

(

(

Procedure

d. Press acius.tor

and hold in actuated

position w/fileperform-

ing steps e imd f.

e. Using multimeter and decade resi"t _ce

box, measure resistance between pins A ._d B
as follows:

(1) Adjust decade
resistance box for

0.5 ohm, and zero
multimeter.

h]one.

(2) Connect mtflti-
meier leads to decade

resistance box terminals.

None=

(3) Measure decade
box r_sist_lce and note

exact multtmeter Indica-
tion for 0,5 ohm.

None.

(4) Measure
resistance between

pins A and B.

Hssistmtce must

not exceed 0.5 ohm.

f. Using megohm-

meter, apply 500 _50 vdc
between pins Band C of
electrical connector and

measure insulation
resistance.

l/esistance must be

100 megohms
minimum,

g. Hemovo switch

from test setup. Package
and protect switch as
otltllned in R-3896-3,
Volume I.

None.

Change No. 21. - 19. Now,unber 19'11 19-31/19-39.



R-3890-3 Section X'X

Volume lI Paragraphs 20-1 to 20-2

/

%

SECTION XX

IGNITION MONITOR VALVE

WARNING

PNEUMATIC FLOW TESTER G3104, COMPONENTS TEST CONSOLE G3141,
AND COMPONENTS ADAPTER SET G3143 MUST BE OPERATED BY
AUTHORIZED PERSONNEL T_AINED IN TItE USE O%' THE EQUIPMENT.

i
20-1. j_NITION MONITOR VALVE 555'/00
AND 5 !2o_0.

20-2. The following procedures contain the
disassembling, cleaning, inspc_cting and re-
pairing, assembling, and testing irdormatton

required to maintain the ignition monitor valve.
See figure 20-1 for test equirmenl ann special
tools. Refer to R. 3_96-4 for protective closures,
Plate RX20660-57 is used on valve 555700. Clo-
sure RK395-J.0042 is used on valve 557200,

Part No, Nomenclature Use

_T-5035222

./_'- T-5031172

,} T-5031!75
T-00_3PS-I

_/_ T-0043P5-3

_' None

G3104

G3141

(;3143

Compressor 2'ool Used with inspection check fixture T-5031172 to
adjust override mechanism.

Inspection Check Fixture Holds ignition monitor valve when adjustint$
override mechanism.

Presstu'eTest Fixture _eals valve ports during pressuro4est.

Piezometer Facilitates pressure measurements during
testing of ignition monitor valve.

Piezome!'_r (2 required) Facilitates pressure measurements during
testing of Ignition monitor calve,

Pressure Gags, 0_2,000
p_)lg, pneumatic

Monitors pneumatic pressure during testing of
ignltioe monitor valve,

Pneumatic Flow Tester Measures ignition monitor va1_e downstream
leakage.

Components Test Console Provides gaseous nitrogen ..%ndhydraulic fuel Ior
testingignitionmonitor valve.

g * •Components Adapter Set Provides hardware ,or ignition monitor valve
test setups,

Figure 20-1. Test Equipment and Special Tools for Ignition Monitor Valve

Figure 20-2 deleted.

Change No, 22 - 15 Febr,mry 1972 20-1,/20_2



R- 3896- 3 Section XX
Volnme II

14--

15---_

t

]
I
I

_l--- 0

_2--,-. 0

22.... 0

24- .-,,.-_

28.... 0

Ignition Monitor Valve-- l:;_;plodedView (SheeL I of 2)
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Section XX R-3B96·3
Pa rap.;raphs ~O- 3 to 20- 8 Volume II
------- .--------_.-._---

1 JJ01t 9 Bolt 19 Bolt 29 net~\jner

2 Wa"het· 10 Sllde 20 Spacer 30 Packing
2A Inset·t 11 Spring 21 Retainer 31 Nameplatp
a C"p, ) 12 Guide 22 Paeking 32 Screw
3A Ca- III 13 Pin 23 PoWet 32A Insert"J
4 1'acki"!; 14 Sllitn 24 Seal 32B Insert
5 J)japhragrl1 15 Spring 25 0- ring 32C Stud
6 Cover 10 Guide 20 Seat 33 Body
7 Cap 17 Nut 27 R(~tainer

8 Rod 18 Washer 28 Paclling

FJgut'c 20- 3.

20- 3. DISASSEMBLING.

----------._----«-_.
Ignition Momtor Valve--Exploded View (Sheet 2 of 2)

r. Hemove snal (24) and O-ring (25).

20-4. Protect all parts from Imndllng damage.
See figure 20-3 for parts and index (lumbers.

a. Remove bolt (I), washer (2), cap (3, 3A"
packing (4), diaphragm (0) a"d cover (6).

b. Remove cap (7); then rb:llove gUide (lO),
SjH'jpg (15), shims (14), pllt (13), slide (I:J),
spring (Ill, gUide (12), and hoit (9).

c. Remove rod (8) from bolt (9).

d. Remove Jlut (17), bolt (19), am'. washer
(18).

e. Remove spacer (20), poppet (23), and
sen.t (20) as an assembly.

!'IOTE:

Throul:1l cycling l:nd use, the poppet
(23), seat (26), ,"1(1 spacer (20) have
become semj- matc.hel1 pa ·ts. These
pans must not be jntel'rr,j~'ed with
those [rom ano~hcr val-~'e. ur unnec
essary leakage problems may be en
counter rod after reafisQml,l)~.

g. Remove retaincrs (29, 27, 21) and pack·
ingd (30, 28, 22).

h. Discard di..phragm (5), s~als (24), nut
(17), and all packings and ret~inC'rs.

~,o- 5. CLEANING.

20-6. Clc"" all paris of th~ l((nition monitor
valve for flwi service "s outlined i~ H-3896··3,
VolunH: I. Protect all scaling surfaces, threads,
and parts from handling damage and contamlna..
tion.

20-7. iNSPECTING AND REPAlRING.

20-8. Inspecting th" t!inition monitor va.lve
dctermines if tho individuul paris hal": beN'
dRItlaged l.Jy mishandling 01' wear. Sec figure
20-4 and In"pcet individual paris f"r c:elwral
condition. cleanlless, rlanmge to threads. cor
rosion, distortion, njcks; but's, and scratches.
Se<l figure 20· 5 Inr dimensional lin. its.

Nieks, scratches, and other
imperf letlOns on sealing
surfac! whieh WOuld illlpair
ils sealing fun('lion.

DamaJ(€ d inserts

Part NUIne and
Index Number

Holt (1)

Cap (3, 3A)

Ilspecting

Damagcd threads

Hepairing---_..---------_. --_.. -
Refer to R-3896-3, Volume I. for thread
repair.

Replace.

Heplace InBerts as uutlined in R-3896-3,
Volume I.

l'il\ure 20-4. Insped lng and Repairing I~nitj()n Monitor Valve (Sheet 1 of 3)

20-4 Change Nt:>, 14 - 8 .]anua"y 1969



R-S896-S
Volume n

Part Name and
Iudex Numher Inspecting Repa!rlnr.------------------_.-----

"Jcllon XX

Cuver (6)

Cap (7)

Rod (8)

Bolt (9)

Slide (10)

Spring (11, 15)

('",Ide (12)

W&.sher (18)

Bolt (19)

Damaged or deterlol'..ted
anodlc coatI ng.

Major dlam('ler.

Shank diameter.

Burs on major diameter.

Damaged or deteriorated
mlOdi~ coating.

Damaged Or deteriorated
anodic coating.

Damaged threads.

Small Inside dlametel·.

Damaged threads.

Dam34ed spUna.

Damaged threads.

Gtllde diameter.

Shank dlmeMion.

Inside diameter.

Damaged bOl'e for holt (10).

Damaged Internal spline.

Major diameter,

ComfJ)'essed lengths.

Corrosions or erack~.

Inside diameter.

Inside diameter.

Majur diameter.

Damagcd threads.

Shan!. diameter.

Shouldf'r diameter.

Replace anodic ~O?ang or Irldlte as
outlined In H-30P,;-?, Vo!llme 1.

See figllre 20-3.

See figure 20 .. 5.

Replace.

Replace unf,dic coating or irldlte as
outlined ill R-38li6- 3, VUIUllW I.

Replace anodic coating 01' Irldlte as
outllnecl in R-3896-3, Volume I.

Refer 1.0 H-S890-3, Volume I, for thread
repair.
B£?c ftl~llre 20-5.

Refer to H-38U6- 3, Voluml' I. for thread
repair.
Heplaec.

Replace.

Sec figure 20-5.

See ftgu.re 20-5.

Sec figul e 20-5.

Herlac:e,

Sec f1~'Ure 20-5,

See figure ~0-5.

Replace.

See figure 20- 5.

See flgure 20-5.

See figure 20- 5.

Replace.

Sec figure 20-!;,

Sec figure 20-(·.

Figure 20-4. InspectlJ!t~ and f{epair\ng Ignition Monitor Valv( (Sheet 2 of 3)

Change No. 14 - 8 January 1969 20-5



:lectlon xx n·3896-3
Volum" n

Part Name and
Number tn~pectlng Repairing

Spacer (20)

Poppet (23)

Seat (26)

Body (33)

Burs on diaphragm BUppOr!
surface.

Large Inside diameter.

Borc.

Scratchos 011 bore.

Major dlametct.

Nicks and scratches on
seatIng chamfer.

Nicks and scratches on
conical seating surf'lces.

Land diameter.

Dorc.

'v1ajor diameter.

Shoulder diameter.

Scralches on shoulder.

Inside diameter.

Nicks and scratches on
seating corner.

Damaged threads.

Damaged tnserts.

Damaged stUds.

Damaged Or deteriorated
anodic ~oating.

IMide diameler.

Small Inside diameter.

Nicks, scratches, and other
Imperfections on Beallng sur
fa('c which wonlcllmpair Its
sealing function.

Nicks and scratches ~n 2.024··
Inch diameter bore corner
radius thdt contacts diaphragm
(5).

Heplare.

See figure 20-5.

8m, figure 20-5.

ReplacC'.

Rt'place.

Replace.

See figure ~0-5.

See flgtll e 20- 5.

See figure 20-5.

See fib'llre 20- ii.

Replace.

See figure 20-5.

ReI-dace.

Refer to R-3896-3. Volume I, for t11l'/~ad
rf'llf.lil.'.
Reph~.ce inserts.

Replace studs.

Revlace anodic coaling ur lridltc as
outlined in R-3896-:::, Volume I.

See £Igure 20-5.

Sec figure 20-5.

RQplaclJ and assign body to overhaul.

Replace.

F1gu rE! 20- 4. Inspecting a~d Repal ring Ignition ManitoI' Valve (Sheet 3 of 3)
20-tl Change No. 14 - ij Jo.nuary 1969



n·3896·3 Secllon XX
Volume II

Part Name and Minimum Maximum
Indcx Number Dlmen8lon (Inchcs Except As Noted)

Covel' (6) Maj:>r dlametel' 0.381 0.382

Shank diameter 0.118 0.120

Cal' (7) Small Inslne diameter 0.6100 0.6105

Bolt (9) Shank dimension 0.146 O. 148

Guide diameter 0.343 0.3·15

Slide (10) Inside diameter 0.3510 (1.3515

Bore for bolt (10) 0.351 0.353

Major diameter n.5035 o. 5040

Spring (11) Compressed to O. 560 Inch 6.81b 8.21b

Compres8sd to 1. 000 Inr-h 2.21b 2.61b

Guide (12) Inside diameter 0.5050 0.5055

Spring (15) Compl'esspc\ to 1. 548 Inches 53.6 Ib 55.6 lb

Compressed to 1. 341 Inches 76.0 Ib 81. a Ib

Washer (18) In~lde diameter 0.1857 0.1862

Major diameter 0.488 0.489

Bolt (19) Shank diameter 0.184 0.185

Shoulder diameter 0.1895 0.1900

S,-o.ce. (20) Large Innlde diameter 1.1350 1. 1355

Bore O. 500 0.501

Major d!ametcr 1.305 1. 307

Poppet (23) Land diameter 0.496 0.49'1

B01'S O. 1902 0.1905

Seal (26) Major diameter 1. 305 1. 307

Shoulder diameter 1. 1343 1. 1348

Inside diameter 0.500 0.501

Body (33) Inside <lIamstor 1. 312 1. 315

Small Inside diameter 0.749 0.751.

Flgol.lre 20-5. DJm~nslonaJ Limits fo!' Ignition Monitor Valve

Change No. 14· 8 January 1969 20··7
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Section XX

Paragraphs 20-9 to 20-10

R..3896-3

Volume II

20-9. ASSEMBLING.

20-10. Assembly of tile tguitios monitor valve

must be performed with care, te prevent damage
to seating and sealing surfaces. Tile diaphragm
(5) should not be removed from its protective
packaging until required, to avoid scratching

and damage. All parts must meet cleaning re-
quirements as outlip,zd In paragraph 20-b, The
lubricant used in this procedure is lubricant
grease RB0140-012 (Rocketdyne), unless other-

wise noted. Specified lubrication procedures
(methods) are outlined in I(-3896-3, Volume I.
See figure 20--3 for parts and index numbers.

NOTE

Through cycling and use, the poppet
(23), seat (26), and spacer (20) have
become semi-matched parts. These
paris must not be intermixed with
those from ,'mother valve or unneces-

sary leakage problems may be
encountered _ffter reassembIy.

a. Lubricate (Method J) packings (30, 28)
and Install them with retainers (29, 27) on seat
(26).

b. Lubricate (Method J) O-rings (25) and
install one on each end of poppet (23).

c. Lubricate (Method J) packings (22) and
install them with retainers (21) in grooves on
spacer (20).

d. ln_tall poppet (23) into spacer (20) and

install seat (26) on poppet. Inslall seals (24),

placing one in seat bore and one in spacer bore_
and press into position over O-ring (',5) on
poppet,

I e, Press poppet, seat, and spacer assembly(20 through 30) into body (33) mltil bottomed.

f. Install bolt (19) through poppet (23) and
secure with waMmr (10) and mtt (17). Torque
nut (17) to 18-20 ln-lb above torque required
to overcome locking feature of nut.

g. Check bolt (19) and poppet (23) assembly
for freedom of movement within bore. Bolt and

poppet must move without excessive drag or
binding.

h. Lubricate spherical tip of bolt (19) wittl

centerpoint lube No. 3 (Chicago Mfg and Distrib-
uting Co) or extrenm-pressure lube No. 3
(Evans Products Co).

1. Install bolt (9) through slide (1O), spring
(11), and guide (12); then press pin (13) through
bolt (9) until centered.

j. Screw rod (8) into bolt (9) until bottomed. |

k, In._,tall g'uide assembly (8 through 13) into
cap (7) and lubricate (blethod A) cap threads
with centerpoint 1",be No. 3 (Chicago Mfg and
Distributing Co) or extreme-pressure lube No, 3
(Evans Products Co). Apply a thin film of lubri-

cant to end of cap that faces body.

1. Measure and record (for use in paragraph
20-15, titled Actuation Pressure-Test) the com-
bined stack height of 6 shims (14) anti install
them on guide (12). Install spring (15) and guide
(16) on guide (12).

m. Install cap assembly (7 through 16) into
body (33). Torque cap (7) to 50-60 it-lb.

mA. Measure and record thickness of dia-

phragm (5). Minimum allowable thickness is
O. 0070 inch,

CAUTION

Laminations of diaphragm must
not be separated.

n. Install cover (6) into boli (19). Lubricate
(Method J) packing (4) and lm_,tall in groove in
face of cap (3, 3A), then place dlaplwagm (5)

on cap. Diapilragn, convolution must face into
body (33).

o. On valve 555700, position body (33) with
INLET and RETURN ports lacing up aJld position
cap (3) with CONTROL port facing same
clirection.

p. Aline holes eI body (33), diaphragm (5),
and cap (3, 3A) and secure with washer (2) and
bolts (1). Torque bolts (1) to 50-60 in-lb above

torque required to turn through locking device,
using cross-torque method and in increments of
one-third total torque until all bolts are torqued.
Safclywire bolts.

q. Install protective closures, Refer to
paragraph 20-2.

)

20-8 Change No. 20 - 19 May 1971



R- 3896- 3 Section X'X
Volume II Paragraphs 20-11 to 20-12

20..11. TESTING.

20-12. This procedure outlinesrequirements
for complete testing el the ignition monitor
valve_ using Components Test Console G314l
and Components Adapter Set G3143. The Pneu-
matic Flow Tester G3104 and leak-test compound
(MII.,-L-25567) arc, used for pneumatic leak-
testing. Any deviations, including the use of
other test equipment, must be equivalent to the
testrequirements, safetystandardsplindequip-
meut specified in this procedure. Prior to
starting tile test, install test plates on ignition
monitor valve as outlined in figure 20-6. Index
letters are assigned io tile ignition monitor valve
ports for ease of Identification in illustrations.
Set up components test console electrical pafci_-
panel (figure 20-7) and prep,_re console for use
(figure 20-8). See figure 20-9 for Ignition
monitor valve test port identification and a
cutaway view. Refer to paragraphs 20-13
througil 20-18 for Ignltton monitor valve test
procedure and see figures 20-11 through 20-15
lor test setups told adjustment,

Change No. 21 - 12 November 1971 20-8A/20-SB



R-3896-3
Volume II

Secllon XX

Index
Letter Valve Port Teet Plate----_._-------- Port Connectlon

B

C

D

E

OUTLET

I,";TURN

CONTHOL PRESS

'1' - R()311 '15- 206

'1'-5031175-319

'1'-5031175-307

'f-5031175-301(a)

T ··\\()31175-~OI(h)

AN81f1-BC

ANB15-BG

AN815-10C

AN815-4C

A~1815-4C

L ATMOS nF.F None AN815-4C

Manilold Matlllg Flange T-5031175-10·j None

(al 61i valve 555700
(b) On valve 557200-_._._---- ----_._--.---

FI~rp 20-6. Preparing Ignltlof' Monitor V"lve for Testing

------------
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Figure 20-7. Componeltts Test Consol~ Patch-Panel n"quiremenls (Sheet 1 01 21
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Bectlon xx

Patch From
Cord(a) J6-

K4.0D 5C

K3. 5E
30611-17:b) 5F(+)
K3. 61<;
""d8-l7(b) Sf'(+)
K3. 7C
K3. 7E
K3. 7F

R-3896·3
Volume 11

To Patch From To
J6- Cord(a) J6- J6-

ec K3. 70 171'
9D K3. 7J 8J
12M K3. 7K 19K
10F K3. BC 17K
UP K3. llG 17L
10E K5.09 101' l2N
l7N l2n
8E l3H
19L K4.09 17M 17R

190

(a)Us~anycorcl length requlrl'd on all patch-cords numbel'ed K3.
(b) Diode patch-cord must be connected with red lead on same slele as (+).
----~--:-:-_. _._~::--~--:'----_._.

~'lgure 20-7. Components Test Console Patch-Panel ReqUirements (She,'t 2 of 2)

Indlcatlon/Ill'marks

Console main power olf.
Elech'lcal t:llllty out·
lets power olf.

Posltlon

Pulled out
Pulled out

NOTE

Contra!

CIll (30 AMP)

C132 (10 AMP)

CllANNl,L I:iELECT OFF

AC1NPUT Down bro
VOL1'AGE Mielpnsilion
VERN1EH

VOLTAGE Fully counter ..
An-JUST clockwise

CURRENT LIMIT 0

ACINPUT OFF
INDICATOR

MI1JLIAMPERF.S OFF
RANGE SELEC'f

VOLTS RANGE OFF
SELEC1'

VOLTAGE Fu!1y
AD,IUST DECREASE

The pr'.'~8-to-operateswltch-llghtR located on th~ ComponentR
Test Ccnsole G3l41 operate on and of( by :,ltr:l·lIatt·!y prcsslng
tile fam' of the switch. Make sure switch-lights art' pl'l'ssed
only ~s necessary hI ol'der to obtain the s}ll'clflcd IndIcation.

PHE-POWER TUHN ON
POWEH DlSTHIBUTION

PH ESS TJ RE/1'EM PE HA·
TUP£,; MONnOR

DC POWER SUPPLY

ELECTRIC.\L
CON'fHOL

I

1'Il(1lre 20-8. Preparing Components Test Console for Use (Sheet 1 of 4)

20-10 Change No. 16 - 9 July 1969



R-3896-3
Volume II

---,-----
Panel Control PO!:ilt1on Indication/Remarks

---~-------------------------------~-

.PRE - POWER TURN ON
(Contflluedf---- .. -.

USC! LLOSCOPE

DIGiTAL VOLTMETER

TEST CELL ELECT.
OUTLETS

TEST Cl';LL EL,~CT.

OUTLETS

INTE:"JSITY POWER OFF

115 V/~:30 V 115V

100 KC srD JN1'/EXT INT

POWER Down (off)

Connector ,170] Capped

C{mnector J 702 Capped

Connectol' J703 Resiator plug
30B8~9

Conn£'ctor J704 Cappod

Connector J 705 CaLle Ba5?750-1
or ft2

At real' of unit,

At rear of unit.

1'empN'a.ture
Indlca.tor load.

For valve Illanlfold
control.

CAUT10N

Check that facility pneumatlc and hydrauHc ~uppl1es to console are
off.

I
Light 1 off. (a)

Light .2 off. (a)

Light 3 off. (a)

LlgM 4 otf. (a)

Pusher! In Console main power 011.

Push<ld ill EIN'~deal utI Uty out-
If.!tl-l pOW('}' OIl.

Up None.

3

POWER Hght ON.
IAC INPUT Light on. (a)

o (0~30) None,

A (O ft 500) None.
x2

MII../IIT.AMPERES
RANGE SELECT

TEST SELEC'l' 1

1'I~ST SELECT 2

TEST SELECT 3

POWER

CDI (30 AMP)

CB2 (10 AMP)

ACINPUT

CTJRRENT LIMIT

VOLTS-RANGE
SELECT

TEST f:".iLEC'r 4---_.-
(a) If indication is not a1> sp('cWcd, Ill'ess applicable switch-llf~ht.'-- ._- ----------

FibrurE: 20··8. Preparing Components Test Console for Usc (Sheet 2 of 4)

PO~lL!Y!~NSW

POWER DISTRIBUTION

ELECTRICAL CONTHOL

DC POWER SUPPLY

Change No. 20 - 19 May 1971 20-11



Section XX

Panel

PQ)Yf.R TU~N O~
[continued)

I

I

I

I

I HYDRAULIC CONTROL

I

I

I

I

I

R-3896-3
Volume IT

Control

TEST 51!: LEC1' 5

TEST SELECT 6

l'E8T SELECT 7

TEST SEt.l:<~CT 8

VOLTAGE AD.JUST

HYDRAULLC
SYSTEM BYPASS

HYDRAULIC
SYS'rEM SUPPI.Y

TEST CELL
SUPPl.Y itA"

'rEST CE Ll.
SUPPI,Y "B"

FLOW MONI'fOR
SHUTOFF

LOW FLOW BYPASS

Position

INCHEASE

Indicatiun/Remarks

l,ight 5 off. Manifold
val vc sole Hold control. (a)

Llght 6 off. Manifold
valve solenoid control, (a)

LI~ht 7 off. Hydraulic
flow monitor contl'ol. (a)

Light 8 off. Pneumatic
flow monitor conh'01. (a)

VOLTS meter indicates
24 ±O. 4 volts.

OPEN,(a)

CLOSE, (a)

VgNT, (a)

VENT. (a)

CI,OSE. (a)

CLOSE.(a)

FLOW-MONIT_OH:'.fES'L

DIGITAL VOLTMETEH 11!1 V/230 V 115V

1Q(j KC STn INt'/EXT INT

S10RE/DISPLAY STORE
DURING COUNT

HANGE lOOV

FUNCTION :lo'REQ

II 1'1'ENUATION MidposUioll

At real' ot unit.

At l'car of unit.

At rear of unit.

Readjustment may be
n(>cessary during test
to obtain consistent
t'eadings. Hefer to
digital voltmeter
rna.nua!.

I fa) If indication ~8 no~~s s~eclf.ie~~Qssapplica~~:witch.lilj~TI~lt.:.... , ~

F'igut'c 20-8. Preparing Cornponentr. Teat Console for Usc (Sheet 3 of 4)

20-12 Change No, 20 - 19 May 1971



Panel

R-31l96-3
Volume n

Control

SAMP LE PERIOD

POWER

NOTE

Position

1 SEC lIl0 PER

ON

section XX

On EU~CTRICAL CONTHOL pan~l. TEST SELECT '7 swllch-light
Is for hydraulic llow and TEST SELECT 8 Is for pneumallc flow.
Both switch-lights must not be On at the same time .

• Dlgltal voltmeter must warm up at 1';a8t 30 minutes.

11.. Make sure console Is In the following coudillon:

(t) Vent valves close".

(2) Shutoff valves closed.

(3) Utility valves closed.

(4) Regulators closed.

(5) Utility and test cell outlets capped,

b. Supply facility gaseous oltrogen to console. PNEU SOURCE CONTROJ" panel SOURCE PRESS
gage Indicates supply pressure.

c. On SYSTEM SU.PPLY panel, open TO ,'UEL COMPATIBI,E SYS shutoff valvo.

d. On PNEU SOURCE CONTROL panel, opon NITROGEN SOURCE SHUTOl"J!' valve. SYSTEM
SUPPLY panel SYS SUPPLY PRESS Ilaga Indicates supply PI·f)SSure.

WARNING

SYSTEM PRESSUHlZED lights (lucated on consolc and In teal cell)
~ome on to Indicate pressure downstream of console regulators ;uld
Into test cell. Safety precautions specified In H··3896-3, Volume
I, must be followed when working with pressurized system!!.

I"lgure 20-8. Preparing Components Test Console for Use (Sheet 4 of 4)

Chl1llge No. 14 - 8 January 19G9 20-13



~1
OlJTLET
l'ORT (C)-

AT:,IO.s prJ'
PORT! I

n.u.T FORTIn)

Con;n

PACKmO ,,""'ORI::-fAJ
(TyPICAl.) NUl

rn CAP-

Section XX
Pal'agraph 20-13r iR~;-!3896-3I Volume a

._._-------~---,---
Figure 20-0. ---

Ignlllon Monitor -----.-----.-~~~~~IV.lve- -Cut "".-c-,
away V!ow

I
Paragraph 20w 13 and figure 20-10 dcletcd.

All d.\tn on page.. 20-1"J and 20-16 deleted.

20-14 Changl} No. 21 - 12 November 1971



Procedure----

fi-3896-3
Volume II

Result

Section XX

(2) Slowly adjust PRESSURE REGULATOR
until REG SUPPLY PRESS gage indicates
2,500 ±50 psI,

j, Measure lealtage from ATMOS REF port
(L) at U'!'ILITY OUTLET 2A.

k. Un HIGH PRESS FUEL COMPATIBLE
panel, adjust PRESSURE REGULATOR until
REG SUPPLY PRESS gage Indicatps 500 ,10
psi.

1. Repcat step j.

m. Using HIGH PRESS FUEL COMPATIBI.E
panel, reduce pres~ure to INLET port (ll) as
tollows:

(I) Closp SHUTO~'F valve and open V,.:NT
valve.

(2) Adjust l'HESSURE REGULATOR
until HEG SUPPLY PRESS gage Indicates zero.

(3) Close VEN'!' valve.

n. DIsconnect Ii'le from INLET port (B)
and connect It to CONTROL port (E).

v. Using HIGH PRE:SS FUEL. COMPATIBl.F.
panel, apply presHurp to CONTHOL port (E)
as follows:

INLET port (B) pressurized.

MaximuJn allowable lea.kage .. s One SCllll.

INLET port (B) pressure reduced.

Same result liS step J.

INL~T port (8) depress·Jrize<1.

HIGH PRESS F'UEL COMPATIBLE panel
depressurized.

None.

None.

(1) Open SIlUTO.'F.' valve. None.

(2) Slowly adjust PRESSURE REGULATOR CONTROL port (E) Jlress~lrtzed,

until REG SUPPLY PIlESS gage indicates
2,160,,40 psI.

p. Maintain pres'Jure at CONTROL port (E) No evidence of diaphragm failure I~ allowable.
and check tor diaphragm failure as Indicated
by pressure venllng from ATMOS REF port (L)
at UTIl.ITY OUTLET 2A.

q. On HiGH PRESS FUEL COMPATmLE CONTROL port (E,l pressure rElduced.
panEll, adjust PHESSURli: REGULATOR until
REG SUPPLY PRESS gage indicates 1,800 ,,40
psI.

r. Maintain pressure at CONTROL port (E) No leakage Is allowable.
lind check for leakage between dlaphragm cap
and body with leak-test compound (MIL·L-25fiG7).

\
Change No. 17 - ~4 Septembel' 1969 20-16A



Section XX
Paragraph 20·13A

Prc.cedure

s. Repeat step p.

R-3896-3
Volume II

Re~ult

~all1e result as step p.

t. Using HIGH PRESS FUEL COMPATIBLE
panel. reduce pressure 10 CONTROL pori (E)
as follows:

(I) Close SHUTOFF valve and o'~en VENT
~alve.

(2) Adjust PRESSUP.E REGULATOR until
nr:G SUPPLY PRESS gage Indicates zero.

(3) Close VENT valve.

u. Clo~e U'l'lLiTY NO. l valvr, A and cap
UTILITY OUTLET 2A.

CONTROL port (E) depresf,urizecl.

HIGH PRESS FUEL COMPATIBLE panel
depressurized.

None.

None.

None.

None.

WARNING

The following procedure useG cleaning compound, which Is
volatile. Use ill " wcll-venUhlted area since the ',apors
displu.ce th,) oxygen in the air, resuillng In slllfocal1on.

uA. Remove all leak-test compound from Joints None,
and fittlngs wlth a <:lean, dry cloth, or by flushing
Illaecessible ureas with clealllnil compound

• (MlJ,-C-81302).

v. Romove Ignition monitor valve from test
setup.

w. If Ignition mOllitor "alve tesHng is
te..mlnaterl, SOCUI'(' equipment as outlined In
paragraph 20-19.

I x, Install protocUve closures. Hefel'to
pal'agraph ~O- 2,

20-13A. PROOF-PRESSUHE TEST FOR VALVE 557200, This test is performed If the body (33,
flgure 20-3), cap (3A), or cap (7) hus he on replaced or If any valve l1artfl have heen exposed to
c!l'<:oll\shllr:es which r:ould structurally uad/or functionally affect the vah'e, This test dOCH not
havo to be performed as part of a routine recycle test of the valve.

a, Pi'epal'e Components Tost Console G3141
and ignltlon 1lI0:lltor valVe fli\' usc as outllned
tn parlJ.gl'aph 20-11.

b. See fI~re 20-10 for rartial test setup
01 valve 557200 and eOlmeet othor Hnes to
IgnitIon monitor valve as speclfled In test
procedure,

None.

None.

20-16B

WARNING

Personnel lire no' allowed In the test cell when the valve Is
pressurized unless otherwise specified. Visual examination
of the ,'alve while It Is pressurized must be made through the
tost cell window,

Change No, 20 - 19 May 1971



Proccdure

c. Connect line from PNEU HIGH PRESS
(FUEL COMPATIBLE) mIllet to INLET Iwrt
(8). Close hnIld valve al PNEU LOW PRESS
MON "A" INLET.

R-38~6-3

Volume J)

None.

Result

Section XX

d. Open UTILITY NO. 2 valve A and remove
cap frolll UTILITY OUTLET 2A.

e. Usinll mGH PU~;::lS FUEL COMPATIDLE
panel, apply pressure to INLET port (B) as
folll)w~'

(I) Close VENT valve and open SHUTOFF
valvC'.

(2) Slowly adju"t PHESSUHF. REGULATOH
unhl HEG :i'JPI'J.Y PHESS gage lIl,heates
4, 200 i 50 p~l.

r. Maintain pr"ssur" at INLET pol'! (B) for
2 minutes miHllllulll.

ll. On HIGH PUESS FUEL COMPATIBLE
p.1nel, dose SHUTOFF valve and open VENT
vah·c.

h. On mGll PRESS FUEL COMPATIBLE
pam'l, dose VENT valve and slowly open
SHUTOFF valve.

1. flepeat steps f through h 4 limes (total
of 5 cycles).

j. Using HIGH PIU;SS FUEL COMPATl!lLE
panel, ,'educe pressure to INLBT port (B) as
follows:

ATMOS REF port (I.) venll,d.

Nnne.

INLET port (8) pressurized.

INL~:T port (E) rClllalnS pressurized.

INLET po.·t (8) depressurized.

lNLET port (II) pressurized.

Same results as steps f through h.

(J I Close SHUTOFF valve and open VENT' INLET port (H) depressurized.
valve.

(2) Adjust. PRESSURE HEGULATOR until HIGH PRESS I-'UEI, COMPATIBLE panel clepres-
REG SUPPLY PRESS gage Indlcales zero. surlzed.

(3) Close VENT valve. None.

k. Inspect ignition monitor valve for evidence No evtdence of failure or permanent set Is
of lallure or permanent set. all0wable.

l. Using mGH PRESS FUEL COMPATIBLE
panel, apply pressure to INLET port (B) as
follows:

(1) Open SHUTOFF valve. None.

Change No. 17" 24 September 1969 20 .. 16C



Secllon xx

Proc~dure

R-3896-3
Voluffin II

Result---
(2) Slo'.,ly adjust PRESSURE REGULATOR

until REG SUPPLY PHESS gage indicates
I, 500 ±30 psl.

m, Measul'l! leakage from A'l'MOS REF port
(1.) at UTILITY OUTLBT 2A.

ll. Using HIGH PRESS FUEL COMPATIBLE
panel, reduce pressure Lo INLET port (B) as
follows:

(1) Close SHUTOF~' valve ami open VENT
valvo.

(2) Adjust PRESSURP. REGULATOR unlll
IU:G SUPPLY PRESS gage Indicates zero.

(3) Clone VENT valve.

o. Open hand valve at PNP.U LOW PRE~S

MON "A" lNL!!:T.

p. Using HIGH PRESS FUEL COMPATIBLE
IJRnel, apply pressure to INLET port (B) as
(ollows:

(I) Open SHUTOFF valve.

(2) Slowly adjust PRESSURE REGULATOR
until PRESSUR~; MONITOR 'A" Iluge lndlcat.es
80,5pr,i.

q. Mt'asure leakage trom ATMOS HEF port
(L) at UTILITY OUTLET 2A.

r. Using HIGH PRESS FUEL COMPA'I'JDI,E
panel, reduce pressure Lo INLE'[ port (D) as
(ollows:

(I) Close SHUTOFF valve ~.nd open VENT
valve,

(2) Adjust PRESSURE REGULATOn unUl
REG SUPPLY I'Rr~SS gage indicates ,;ero,

(3) Close VENT valve.

s. Close hand valve at PNEU LOW PRESS
MaN "A" lNLET.

t. Connect line (rom PNEU MEO PRESS
(FUEL COMPATlFJLB) outlet to CONTROl.
port (E),

INLET port (8) pressurized.

Maximum allowable lealulge Is 3 selrn.

INLET porL (8) deprr'~Sul'lzed.

HIGH pm:ss FIlEL COMPATI13LE panel
depressJrized.

None.

Nunc.

NOlle.

INJ.ET pOI·t (8) pressurized.

Mrlxlmum allowable Icakag~ Is 2 sclm.

INI.~~T port (8) r1epressurlzed.

HIGH l'RESS FUl~L COMPATIBLE panel
depressurized.

None,

None.

None,

20-160 Change No. 17 - 24 September 1969



H-3896-3
Volume n

Procedure

u. Using MED PRESS FUEL COMPATIBLE
panel, apply pressur~ to CONTROL port (E)
as follows:

Result

Section XX

(I) Close VENT valve llnd of,en SHUTOFF
valve.

(2) Slowly adjust PRESSURE REGULATOR
until R~~G SUPPLY PRESS gage lIIdlcates 50 .5
psi.

v. Using mOH .PRESS FUEL COMPATIBLE
panel, apply pressure to INLE'r port (B) as
follows:

(t) Open SHUTOFF valve.

(2) Slowly adjust PRESSlTRE REGULATOR
until REG SUPPLY PRESS gag1 incUrates
1,500.30 psi.

VI. Measu,re leakage from NfMOS REF port
(I.) al UTIJ.JTY OUTLET 2A.

x. Using HIGH PRESS FUEL COMPATIBLE
panel, reduce prcssul'e to INLET port (D) as
fo\lowa:

(I) Closo RHUTOFF valve and open VENT
valve.

(2) Adjust .PHESSID1E REGULATOR until
REG SUPPLY PRESS gage Indicates zero.

(3) Close VENT valve.

y. Open hand valvo al l'NEU LOW PRESS
MON "A" INLET.

z. tislng mGH PRESS ~'UEL COMPA'fIBLE
panel, apply pressure to INLE1' port (3) as
follows:

(I) Open SHUTOFF valve.

(2) SlOWly adjust PRESSURE REGULATOR
until PRESSURE MONITOR "A" gage Indicates
80.5 psi.

aa. Measure leakage from ATMOS REF port
(I.) at UTILITY OUTLET 2A.

None,

CONTROL pori (E) pressu,·lzed.

None.

rNl,ET port (ll) pressurized.

Mn.~imum allowable leakage is 3 selln.

INLET port (B) depressurll..,d.

HIGH l'RJ;;SS ~'UEL COMPATlDL,f: panel
depresDlIr lzorl.

NOlle.

None.

None.

INLET port (B) pressurized.

Maximum allowable leakage Is 2 Deim.

Change No. 17 - 24 September 1969 20-16£



Section XX

Procedure

R-3896-3
Volume II

Result

abo Using HIGH PHESS FUEl. COMPATIBLE
panel, reduc~ pressure to INLET port (B \ as
follows:

(I) Close SHUTOl,'F' valve and open VENT
valve.

(2) Adjust PHESSUHE HEGULATOH until
REG SUPPLY PRZSS gage indicateB zero.

(3) Close VENT valve.

ac. ClasH hand valve at PNEU LOW l'HESS
MON "A" INLET.

ad. Using !liED PHESS FUEL COMPATIDLJ,
panel, reduce pressure to CONTROL port (E I
as follows:

(I) Close SHUTOF!" valve lind open VENT
valve.

(2) Adjust PRE~;SUHE REGULATOR until
REG SUPPLY I'HE,~S gage IndicateD ZHO,

(3) Closo VENT .,alve.

ae. Dlsconnect lines from INLET port (B)
'Inri CONTHOL porl (~;).

M. COIllWc! line frolll PNEU IIIGH PHESS
(FUEL COMPATll3LE) outlet to CONTHOL port
(E).

al:' Using HIGH PHESS FUF:L COMPATJnU;
panel, apply pressure to CONTHOL port (E) as
follows:

(I) Closo VENT valve and open SHUTOFF
valvo.

(2) Slo,yly adjust PRESSURE REGULATOR
until REG SUPPLY FHESS gage Indicates
2,100 .40 psI.

ah. Maintain pressure at CONTROL ,ort (E)
for 2 minutes minimum,

ai. On HIGH PRESS FUF:I, COMPATIDLF:
panel, close SHurOF'F valve and open VENT
valve.

INLET port (B) depressurized.

HlGH PRESS FUEL COMPATIBLE panel
depressurized.

None.

Nono.

CONTHOL pori (E) depressurized.

MED PRESS FUEL COMPATIBLE panel
depressurized.

None.

None.

None.

None.

CONTHOL port (E) pressurized.

CONTROL port (E) remains pressurized.

CONTROL port (E) depressul'ized.

20-16F Change No. 17· 24 September 1969



Section XX
Paragraph 20-14

R-3896· :;
Volume n

20-14. SEATING-CYCLE-TEST. This lest Is required only if spacer (20), poppet (23), and seal
(26) are replaced.

a. Connect IgniHon monitor valve to console
(/lgure 20-11).

b. Using HYDRAULIC CONTHOL panel,
perforlll the followtng:

(I) Close HIGH PRESS SHUTOFF and
MED PRESS SHUTOFF valves.

(2) Press TEST CELL SUPl'l,Y "A"
switch·-Ught.

(3) Pre~s HYDRAULIC SYSTEM BYPASS
switch-light.

(4) Press HYDRAULIC SYSn;M SUI'PI.Y
SWitch-light.

(5) Pruss LOW FLOW BYPASS switch
light.

c. Using MED PRESS FUEL COMPNI'HlI,E
panel, apply pressure to accumulalor liS fol
lows:

(I) Close VENT and SHUTOFF valves.

(2) Adjust PRESSURE REGULATOR untll
REO SUPPLY PRBSS gage Indicates 500125
psL

(3) Slowly al'en SRUTOn- valve

(4) Close SIIUTOFF valve.

d. On lfIOII PRESS to'VE L C'OMPA'l'IBI,E
p:\I1e1, apply pressure to HYDRAULIC CON
TROL as followe:

(\) Close VENT and SIIUTOFF valves.

(2) Adjust I'RESSURE REOU LATOR unlll
REG SUPPLY PRESS gage Indicates 1,800140
Jlsi.

e. SlOWly apply facility hydraulic supply
pressure unW HYDRAULIC CONTROL ,Janel
SUPPLY PHESSURE gage Indicates 2,000 1100
psI.

None.

None.

SUPPLY light on and VI::NT light off.

CLOSE light on aneJ OPEN light off.

OPF;N light on and CLOSE light off.

OPEN light on and CLOSE light off.

None.

MED l'HESS FUEL COMPATIBLE panel
pressu 1'1 zed.

Accumulator precharged to 500 t25 l":lg.

None.

None.

HIGH PHESS FUEL COMPATIBLE and HY
DRAULIC CONTHOL panels pressurized.

SUPPLY PIlESSURE gage must Indicate 2,000
1100 pslg.

Change No. 21 - 12 November 1971 20··17/20-18



H-3896-3
Volume n

Result

Scctlon XX

l. On HYDRAULIC CONTHOL panel, slowly
open IJlGII PHESS SHlJTOF F valve until nYD
HIGH PIlESS MONITOR panel PRESSURE
MONITOH "A" gage indicates 1,500 f 15 psi;
then cloHo HIGH PRESS SHUTOFF valve.

II. On tlYDllAULIC CONTROL panel, pres~

TEST CELL SUPPLY "A" switch-li~ht.

h. On ELF-CTHICAL CON'CROL panel, press
TEST SELECT 5 switch-light.

I. On UTILITY NO. 2 panel, open valves A
and D.

j. On HIGH PRESS FUEL c.:OMPATIBLE
panel. slowly open SHUTOFF ,'alve.

k. On ELECTRICAL CONTROL panel. pross
TEST SELECT 5 switch-I1!(ht.

1. On UTILITY NO. 2 panel, close valve D
approximately 1/2 turn,

nl. On EI.ECTRICAL CONTHOL panel. press
TEST SELECT 5 switch-l1ght and, using a stop

Iwatch. time pressure rise (from 0- 1,800 f40
psig) on PRESSURt~ MONITOR "D" gage.

II. Repeat slep m and, on UTILITY NO. 2
panel, adJusl valve B 10 establish a pressure

1rise of 1,200 ,50 paig per second 11,800 pslg
per 1,5 seconds). L£'ave TEST SELECT 5
swilch-Itghl wilh llght 5 off,

o. On H'lURAUr,IC CONTROL panel, press
TEST CELL SUI'PLY "A" switch-light.

p. On ELECTRICAL CONTROL panel, press
TI>ST SE LECT 5 switch· light.

q. On HYDRAULIC CON'l'ROL panel, press
TEST CELL SUPPLY "A" switclplIght.

r. On ELECTRICAL CONTROL panel. press
TEST SELECT 5 swltch·ll[lht 5 seconds after
performing step q.

s. Repeat steps a through r 50 \lmes.

t. Using HIOtI PRESS FUE:" COMPATIBLE
panel, reduce pressure to manlJold valve as
follows:

(I) Close SHUTOFF valve and open VENT
valve.

PRESSURE MONJTOR "A" gage must Indicate
1,500115pslg. INLET port (ll) and aCCumu·
lator presBul·lzed.

VENT lll(ht Oil and SUPPL'J Ught 01/.

Light 5 on ancl manifold valve solenoid (PI)
energized.

None.

HYD MED PRE;SS MONITOR panel PRESSURE
MONITOH "0" ~age indicates 1,800 ±40 psI.

Light 50/1, solenoid (P1) deellerglzed, and
PRESSUHE MONITOR "D" gage Indicates zero.

None.

Light 5 on and PRESSURE :-'IONITOIl "B" gage
Indlciltes pressure rise,

Light 5 allf!rr)''ltely on and 0/1, PIlES:-;UHE: I
MONITOR "II" gage must indicate 1,200 ,GO
palg pressure rise per s£'cond,

SUPPI,Y lll(hl on, VCNT llgh! 01/, and INLET
port (B) pressurized.

Light 5 on, CONTROl, port (E) pressurized.
and Ignition monitor valve actuates.

VENT llv.llt on. SUPPLY llght 0/1, and INLET
port (8) depressurized.

Light 5 of! and ignition monitor valve deactuates.

Same results as steps a Ihrough 1',

Manifold valve depreJsurlzed.

Change No, 18 • 21 April 1970



Section XX R-3896-3
Volume n

Result

(2) Adjust PRESSURE REGULATOR until
. REG SUPPLY PRESS gage Indicates zero.

(3) Close VENT valve.

u. On HYDRAULIC CONTROL panel open
HIGH PRESS SHUTOFF valve.

v. On HYD HIGH PRESS MONITOR panel,
opcn PRESSURE MONiTOR "A" shutoff valve.
Close shutoff valve after pressure decay.

w. Reduee raclJily hydraulic supply pres
sure to Zero.

x. Using HYDRAU LIC CONTHOL panel,
perform the following:

(1) PresA TEST CELL r,UPPLY"A"
switch oUght.

(2) Press HYDRAULIC SYSTEM SUPPLY
switch - hght.

(3) Press HYDHAULfC SYSTJ::M BYPASS
switch-light.

y. On UTILITY NO. 2 panel, clohe valves
A and B.

z. On MED PRESS FUEL COMPA'"'DLE
panel, decrease pt'essure al acculllulator as
follows:

(1) Open VENT valve.

(2) Adjust PHESSURE HEGULATOR until
REG SUPPLY PRESS gage Indicates zero.

(3) Close VENT valve.

au. Remove Ignition mOl1ltor valve from
tl'sl setup.

abo U Ignition monItor val'/e testing Is
terminated, secure equipment as outlined in
pal'agraph 20-19.

l ac. Install protective closures. Hefer to
paragraph 20-2.

HIGH PRESS FUEL COMPATffiLE panel de
pressurized.

None.

HYDHAULIC CONTHOI, panel depressurized.

PRESSURE MONITOR "A" gage decreases to
zero.

b'UPPLY PRESSURE gage must indicate zero.

SUPPLY light off and VENT Ught on.

EN llght off and CLOSE ll[# (JIl.

CLOSE light off and OPEN llght on.

None,

Acculllulator prcssu.e decreas'Js to zero.

MED PRESS FUEL COMPATIBLE panel de
pressurized.

None,

None.
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FIg-ore 20-1 L Ignition Monitor Valve Seating-Cycle-Test Setup

Procedure

20-15. ACTUATION-PRESSURE-TEST.

a. Connect Ignition monitor valve to console
(ligtlre 20-12).

b. On HYDHAULIC CONTROL panel. per
torm ,he following:

(1) Close HIGH PRESS SHUTOFf and
MED PRESS SHUTOFF valves.

NOJ1H.

Nnne.

(2) Press TEST CELL SUPPLY ''1.''
switch -light.

SUPPLY Ught on "nd VENT U~ht oli.

(:i) Pro.ss HYDHAULIC SYSTEr; BYPASS
switch ·Ught.

CLOSE light on and OI'EN llght ofl.

(4) Press HYDRAULIC SYSTEM SUPPLY
switch -1Iv,ht.

OPEN light on and CLOSE Ught ofl.
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Section XX

(5) Press LOW FLOW DYPASS switch
light.

R~3896~3

Volume IX

Resl.lt---
OPEN light 011 and CLOSE ligh!; off.

c. On MED PRESS F'UEL COMPATIBIJE
panel, apply l)ressure to accumulator as fol··
lows:

(1) Close VEN'!' and SHUTOFF' valves.

(2) Adjllst PRESSURE REGULATOR until
REG SUPPLY PRESS gage indicateb 500 ±25
psi.

(3) Slowly open SHUTOFF valve.

(4) Close SHUTOFF valve.

d. all HIGH PRESS FUEL COMPATIBLE
panel, apply pressurc to HYDP.AULIC CONTROL
panol as follows:

(1) Clos(! VENT and SHUTOFF valvl'.!s.

(2) Adjust PRESSURE HEGULATOR until
REG SUPPLY PRESS gage indicates 1,800 ±40
psi.

c. Slowly apply facility hydraulic supply
1 prc>gc;ure unttl HYDRAULIC CONTROL pa.nel

SUPPLY FHESSURE gage tndicates 2,000 ;\;100
pf>i.

f. On HYDHAULIC CONTROL p,\nel, 81Qwl~'

open HIGH PRESS SHUTOFF valve until HYD
HIGH PHESS MONITOR par.al PHEGStJRE MONI
TOR itA" gage ind~cates 1,500 ±15 psi. Close
HfGH PIU~SS SHUTOFF valvp.

g. On HYDRAULIC CONTROL panel, press
TEST CELL SUPPLY "A" switch-light.

h. On HIGH PRESS FUEL COMPATIBLE
pal1t:'1, adjust PRESSURE REGUI,A1'C'R udil
REG SUPPLY PHESS g:tge indicates zero.

L all UTILITY No. 2 panel, open valvcl:l A
and H.

j. On ELECTRICAL CONTROL panel, pl'ess
TEST SF-LECT t.t Bwltch-light.

Ie On mGH PRESS FUEL COMPATJBL.I;
panel, open SHUTOFF valve and adjust PRES
SUHE REGULAH)R UOltll LOW PRESS MONI
TOn FUEL CIJMPATIBLE panel PRESSURE
MONITOR "nit ga~e indicates 50 ±!j psi.

20~22 Change No, 8 - 31 May 1967

None,

MED PHESS F'UEL COMPATIBLE panel pres
surized.

Accumulator precharged to 500 ±25 psig.

None.

t-:one.

HIGH PRESS FUEL COMPA'1'1Bl,E and HY
DHAULIC CONTROL panels pressurizecL

SUPPLY PRESSURE gag-to must indicate 2,000
:1::100 psig.

PRESSURE MONITOR "A" gage mu~t indicate
1,500115 pslg. INLET port (B) ,,'HI accumu~
lator prns&urlzed.

VENT light on ~nd SUPPIJY light off. INLET
port (B) depressu.rlzed.

HIGH PHE:SS FUEL COMPATIBLE panel de
pressurized.

None.

L'ght 5 on ..,nd manifold valve solenoid (PI)
enol'ghf'd.

PRESSURE MONITOR "A" and PRESSUHE
MONrrOR "B" gnges indicate 50 :t:5 psi. CON
TROlJ port {E) pressurlzen.



Procc'dure------

R-3896-3
Volume n

Result
--~

SectIon XX

I. On ELECTRICAL CONTHOL panel, press
TEST SELEr::T 5 swltch-I\J(hl.

Ill. On UTILITY NO. 2 panel, close valve B
approximately 1/4 turn.

n, On ELECTRICAL CONTROL panel, preBs
TEST SELECT 5 swttch-lIght and, using a stop
watch, time pressure rL;e on PRESSURE:
MONITOR "A" f';ag".

o. Repeat step n and, on UTILITY NO. 2
pan"l. adjust valve B tc, establish a pr:;ssure
rise of 4 i 1 psi\( per second. Leave TEST
SELECT 5 switch-light with !lght 5 off.

p. On HYDRAULIC' CONTROL panel, press
TEST CELL SUPPLY "A" SWitch-light.

q. On ELECTRIC.~ L CONTROL panel, press
TEST SEL8CT 5 switch-light and record valve
actuatioll pressure.

1'. Repeat steps )l and q a minimum of 5
tJ nws to obtain con,;1 stent actuation-pressure
reading.

s. If valve fails tl) actuate at 20 J 0.5 pslg,
perform steps t tbrClugh aa. 11 valve actuates
at 20 '0.5 pslg, perform steps u through yand
sleps al> through ad.

l. Compute sill In stack required to give an
actuation pressure (If 20 .0. 5 psll~ by in~ertlng

~..ctuatioll prCSF:tl rc value vbtained 1n step rand
shim stack belght rt'corded In paragraph 20-10
Into the followillg equation:

Light 5 off and solenoid (PI) deenerglzed.
PRESSUHE MONITOR "A" gage Indicates zero
and PRESSURE MONITOR "B" gage Indicates
50.5 psi.

None.

Light 5 on and PRESSURE MONITOH "A" gage
Indicates pressure rise.

Light 5 alternately on and off and PRESSURE
MONffOR "A" !;age indicates speclfierl PI'OS"
sure rise.

SUPPLY light on, VENT light off, and INLET
port (B) pressurized.

Light 5 on r.nd PRESSURE MONITOR "A" gage
Indicates actuallon pressure.

Light 5 alternately on and off and PRESSURE
MONITOR "A" gage indicates actuatiun pres'
sure.

None.

Hequlred shim
stack height

Initial stack
height G

ctuatl°D ]pressure _ 20
recorded
In step r

Example:

Iritlal shim slack height: 0.372 Inches

Required shim stack height =

Actuation pressure:

Hequlred shim,;:

24. I pslg

0.372

0.372

0.372

0.025 (24. 1 - 20)

(0.025 " 4. 1)

O. 103

O. 269 IJlch.
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Volumo n

Result

'J. On HYDRAULIC CONTROL panel, pre8s
TEST CELL SUPPI,Y "A" switch-light.

v. On ELZC'fRICAL CONTROL panel. press
TEST SELECT 5 switch-light 5 seconds after
performing step u.

W. On HIGH PRESS FUEL COMPATIBLE
panel, simultaneously upen VENT valve, and
adjust PRESSURE REGULATOR until REG
SUPPLY PRESS gage indicates zero.

x. On HYDRAULIC CONTROL panel, open
HIGH PRESS SHUTOFF valve.

y. On Hn) IIIGH PRESS MONITOR panel,
open PRESSURE MONITOR "A" "hutoff valve.
Close shuloff valve after pressul'l' decay.

z. Unthread cap (7) from body (33) and re
lllOI'e spring (15). Install computed shim stack
height, then Install spring (15) and cap (7) Into
body (33), Torque cap to 50-60 foot-pounds.

aa. Ropeal steps d through z, omitting steps
I and steps m through 0, unlll required ..ciua
t10n pressure Is obtatned.

abo Reduce facility hydraulic supply pres
sure to .zero.

ac. On HYDRAULIC CONTHOL panel, per
form the follOWing:

(I) p,'eas TEST CELL SUPPLY "A"
switch -light.

(2) Press HYDRAULIC SYSTEM SUPPLi'
switch -light.

(3) Press HYDRAULIC SYSTEM BYPASIJ
switch-light.

(4) l'ress LOW FLOW BYPASS swltr.h
Ught.

ad. On MED PRESS FUEL COMPATIBLE:
panel, decreas£! pressure at a(:cullllllator as
follows:

(1) Open VENT valve.

(2) Adjust PRESSURE HEOULATOn untll
REG SUPPLY PRESS gaw" indicates ZeIO.

(3) Close VENT valve.

20-24 Change No. 6 - 31 May 196'/

VENT light on and SUPPLY light off. INLET
port (B) depressurized.

Light 5 off, tgnltlon monitor valVe deactuaies,
and PRESSURE MONITOR "A" gage Indicates
zero.

Manifold valve and HIGH PRESS FUEL COM
PATIBI,E panel depressurized. PRESSURE
MONITOR "8" gage indicates zero.

"HYDRAULIC CONTROL panel depressurized.

PRESSURE MONITOR "A" gage decreases to
zero.

None.

Sam) results as steps d through Z.

SU'''PI,Y PRESSURE gage llJust indicate zero.

SUPPIJY light oU and VENT light on.

OPEN light off and CLOSE light on.

CLOSE light orr and OPEN Ught on.

OPEN lIght of! and Cl,OSE Ught nn.

Accumulator pressure decreases to zero.

MED PRESS FUEL COMPATIBLE panel de
pressurized.

None.
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Sectioll XX

~esu1t

aE'. Remove ignition monitor valve from
test setup.

None.

af. If 19l1ttlon monitor valve testing is
termina.ted, secure equipment as outlined in
paragraph 20 .. 19.

None,

------,----,-----

ago tnstall protective closures. ReIer to
paragra~h 20-2.

None. I
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Change N0, 20 - 19 May 19'11



Section XX
Paragraph 20-11;

Procedure.

R'S896-S
Volume II

20-16. INL,ET SEAT AND VENT SEAT LEAK-TEST.

a. Remove lldapter from INLET P01't. (B).
install plug T-!i031175-401 and packIng. Rein
stall adapter all INLET pori (D).

b. Connect Ignition monitor valve to com
ponents test console as shown In !lg"'H~ 20-13.
Position meter 19-90265Hl so Ihat it can be
monitored through test cell window.

c. On HYDRAULIC CONTROL panel, pel'
form the following:

(I) Close IIIGH PRESS SHUTOFF and
MED PRESS valves.

(2) Press TEST CELL SUPPLY "A"
switch-light.

(3) Press HYDRAULlC SYSTEM BYPASS
switch -light.

(4) Press HYDRAULIC SYSTEM SUPPLY
switch-light.

(5) Press LOW FLOW BYPASS switch
light.

d. On HIGH PRESS .'UEL COMPATIBLE
panel, apply pressure to I1YDHAUI,IC CON··
TROL panel as follows:

(1) Close VENT and SHUTO)"F valves.

(2) Adjust PHESSURE REGULATOR until
REG SUPPLY PRESS g~ge Indicates 1,800 :40
psi.

e. SlOwly apply facHlty hydraulic supply
pressure until HYDllAUI,IC CONTROL panel
SUPPLY PRESSURE gage Indicates 2,000
± 100 psI.

f. On HYDRAULIC CONTROL panel, slowly
open HIGH PRESS SHUTOFF valve until HYn
HIGH PRESS MONITOR panel PHESSURE
MONITOR "A" gage Indicates 1,500: 15 psI.
Cluse HIGH PllE8S SHUTOFF valve.

g. Afte~ 3 minutes mea~Ul'e snd re~ord

leakage from RETURN port (D) on meter
19-9026519.

None.

None.

None.

SUPPLY light On and VENT light off.

CLOSE light on and OPF;N light off.

OPEN light on and CLOSE lIf~ht off.

OPEN light on and CLOSE ll!~ht off.

None.

HIGH PRESS FUEL COMPATIflLE and HY
DRAUL1C CONTROL panels prc-ss'Jrized.

SUPPLY PRESSURE gage mllst Indlca.te 2, 000
±100 psig.

PHESSURE MONITOR "A" ~.age must indicate
1,500 ±l5 pslg. INLET port (D) pressurized.

Maximum allowable leakage Is 10 cc per
minute.

20-26 Change No. 8 - 31 May 1967
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Procedure

h. 011 ELECTRICAL CONTROL panel, press
TEST SELECT 5 switch-llght.

1. On HIGH PRESS FUEL COMPATIBLE
panel, slowly OPBli SHUTOFk' valve.

j. Repeat step g.

k. On HYDRAULIC CONTROL panel, press
TES'f CELL ~UPPLY "A" switch-light.

1. 011 ELECTRICAL CONTROL panel, press
TEST SELECT 5 switch-light 5 seconds after
performing stap k.

!'tesul!..

Light 5 on and manifold valve solenoid (PI)
energized.

CONTROL port (E) pressurized to 1,800 i40
pslg.

Maximum allowable leakage Is 5 cc per minute.

VENT light on, SUPPLY light off and INLET
port (B) dflpres8urlzed.

Light 5 off and Ignition monltor valve lleactuates.

lAo Repeat step g.

m. On HIGH PRE::lS FUEL COMPATIBLE
panel, simultaneously open VENT valve and
adjust PRESSURE REGULATOR until REG
SUPPLY PRESS gage Indicates zero.

n. On HYDRAULIC CONTROL panel, open
HIGH PRESS b'HU'l'OFF valve.

o. On HYD HIGH PRESS MONl'fOR panel,
open PRESSURE MONITOR "A" shutoff valve.
Close shuloff valve after pressure decay.

p. Reduce facility hydraull~ supply pl'essure
to zero.

q. all HYDRAULIC CONTROL panel, per
form the follOwing:

(1) Press TEST CELL SUPPLY "A"
switch-light.

(2) Press HYDRAULIC SYSTEM SUPPLY
swltl:h -light.

(3) Press HYDRAULIC SYSTEM BYPA<S
switch -light.

(4) Press LOW F'LOW BYPASS swltch
light.

r. Remove adapter [rom INLET port (B),
remove plug and packing, then reinstall adapter
on INLET port (B).

s. Remove Ignition monltol' valv rom test
s~lllp.

t. If Iglllt\Olt monitor valve testing ;5 termi
nated, secure eqllipment as outlined In para
graph 20-19.

u. Install protectl ve closures. Refer to
paragraph 20- 2.

Sanli'! as slep g.

Manifold valv" and ·'r·1M FRESS FUEl. COM
PAT!BLE panel depre5eudzed.

HYDRAULIC CONTROL panel depressurized.

PHESSURE MONITOR "A" gage decreases to
zero.

SUPPLY PRESSUHE gage must Indicate zero.

SUPPLY light off and VENT light 011.

OPEN light off and Cl.oSF; light on.

CLOSE light orr and OPEN light on.

OPEN light off and CLOSE light on.

NOlle.

None.

None.

None.

I
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FIl(Ur~ 20- 13. Ignition Monitor Valve Inlet Seat and Vent Seat Leak -Test Setup

20-17. ORIFICE FLOW-TEI3T.

a. l'l'epare digital voltmeter for f1ow
monitor-tests (figure 20· 8).

b. Connect Ignltton monitor valve to console
(figure 20-14).

c. On HYDRAULIC CONTROl. panel, perform
th.., following:

(1) Close HIGH PRESS SHUTOFF and
MED PRESS SHUTOIo'F valves.

None.

None.

None.

(2) Press TEST CELL SUPPLY "A"
switch -light.

SUPPLY light on and VE:NT light of!.
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(3) Press HYDRAULIC SYSTEM BYPASS
switch-light.

(4) Press HYDRAULIC SYS'l'F.M SUPPLY
switch-light.

(5) Press LOW FLOW BYPASS switch
light.

d. On HIGH PRESS FUEL COMPATIBLE
panel. apply pressure to HYDRAULIC CON
TROL panel as follows:

(1) Close VENT and SHUTOFF valves.

(2) Adjust PRESSURE REGULA1'OR until
REG SUPPLY PRESS gage indicates 1,800
±40 pst.

e. Close valve 19-9026501 between ports A
and B on UTILITY HYO OUTLETS paneL

f. Slowly apply facility hydraulic supply
pressure until HYDRAULIC CONTROL panel
SUPPLY PRESSURE gage indicates 2,000
± 100 psI.

g. On HYDRAULIC CONTROL panel, slowly
open HIGH PRESS SHUTOFF valve until HYD
HIGH PRESSURE MONITOR "A" gage Indicates
1,500 ±15 psI. ('lose HIGH PRESS SHUT0FF
valve.

h. Gn HYDRAULIC CONTROL panel, press
f'LOW MONITOR SHUTOFF swltch-llght.

l. Slowly open valve 19-9026501 and adjust
valve to establish a 1,000 pslg dlfferE'ntial
pressure between HYD MED ::'RESS MONITOR
panel PRESSURE MONITOR "B" ga,:(e and
PRESSURE MONITOR "A" gage.

j. On ELECTRICAL CONTROL panel, press
TEST SELECT 7 swltch-llght.

k. On DIGITAL VOLTMr;TER paMI, press
RESET switch. Measure and record flowrate
from RETURN port (0).

I. On ELECTRICAL CONTROL panel, press
TEST SE !.BC·r 7 switch -llghL

m. Close valve 19-9026501 alld, on HYD
MEO PRF~SS MONITOR panel, open PRESSURE
MONITOR "A" alld PRESSURE MONITOR "B"
shutoff valveR. Close shutoff valves aIter pres
sure decay.

CLOSE light on lind OPEN light off.

OPEN light on and CLOSE light off.

OPEN light on and CLOSE llght off.

None.

HIGH PRESS FUEL COMPATIBLE and HY
DRAULIC CONTROL panelf, pressurized.

None.

SUPPLY PHESSURf: gagf) must indicate 2, 000
±l00 ps!g.

PRESSURE MONITOR "A" g.lge must indicate
1,500 -t15 psI.

OPEN light on and CJ"OSE light off.

LIght 7 on.

DVM must indicate an equ'.valent to O. 22 to
0.41 gpm.

Llgllt 7 off.

PHESSURE MONITOR "A" and PRESSURE
MONITOR "B" [(ages decrease to zero.

Change No.8 - 31 May 1967 20-29
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Prgced,:!!:!,

n. On HYDRAULIC CON'l'ROL panel, press
TEST CELL SUPPLY "A" and F'JIJW MONITOR
SHUTOFF switch-lights.

o. On HIGH PRESS FUEl., COMPATffiLE
panel, perform the following:

(I) Adjust PRESSUHE RlWULATOR until
REG SUPPLY PRESS gage indicates zero.

(2) Open SHUTOFF and VENT vaives.

p. On HYDRAULIC CONTROL panel, open
HIGH PRESS SHUTOFF valve.

q. On HYD HIGH PRESS MONITOR panel,
open PRESSURE MONITOR "A" shutoff valve.
Close shutoff valve after pressure aecay.

r. Remove Ignition monitor valve from test
setup.

s. If ignition monitor valve testing is termi
nated, secure equipment as outlined in para
graph 20-19.

I t. Install protective closures. ReIer to
po ragraph 20·2.

~t..

VENT and CLOSE lights on and SUPPLY and
OI-EN lights off.

mGH PRESS FUEL COMPATIBLE panel de
pressurized.

None,

HYDRAULIC CONTROL panel depressurized,

PRESSURE MONITOR "An gage decreases to
zero.

None.

None.

None.
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Figure 20-14. Ignition Monl!or Valve Orifice jo'low-Test Setup
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Volume IT

20-18. OVEHRlm; MECHANISM ADJUSTMENT.

Scctlon XX
Paragraph ?0-18

I a. Install Inspection check fixture '1".5031172
on ignition monitor valve. Torque nuts to 30-40
in· Ill.

b. Measure and record dimension "B"
(figure 20-15). Compute dimension "A" for
applicable valve.

c. Measure and record dimension ",,"
through hole of fixture and compare "A" actual
with "A" computed.

d. U dimension "A" actual is not equal to
dimension "A" computed, within specified tol
erance, remove .adjustment fixture and 'ldjust
rod (»).

c. On valvf)s wt. ich are not being rcpairod
according to proceaures of this seclion but arc
being tested only, and "A" aCWal is out of tol
erance, valve must be disassembled .uld bolts
(9, 19) inspected for damage.

f. Using compressor tool 1'-5035222, hold
rod (l.') and press slide (10) Into body ~ntll rod
Is free of serrations. Rolate rod (cloc"wlse to
Increase and counterclockwise to decreae'e
length) to obtain dimension "A" computed. (One
rotation of rod Is equal to apprOXimately 0.036
Inch. )

g. Repeat stcps c, d, and f until "A" actual
obtained.

I h. Install protective closures. HeCer to
paragraph 20-2.

ROO

None.

Dimension "A" computed.

trA,r actual must be \vithin tolerance of "A" com
puted.

Dimension "A" actual is within tolerance to di
mension "A" computed.

None.

"A" actual is wit.hin tolerance of "A" computed.

Same results as steps c, d, and f.

None.

1

[i)OlT VALVE 555100 A .. B .. 2.168 (~O.CXlJl -0.000)
mON VALVE 557200 A .. D .. 2.1~8 ~O.008 5572OU-C-3A1.- _

Figure 20-1(;, Ignllion Monitor Va,lve Override
Mechanlr,m Adjustment

Change No. 2~ - 19 May 19'11 20-31



Section XX
Paragraph 20-19 to 20-20

R-3696-3
Volume D

20-19. SECURING TEST EQUIPMENT.

20-20. After tgnition monitor valve testing Is
completed and valve is removed from test set
up, secure equipment as follows:

a. Reduce facility gaseous nitrogen pressure
to zero.

b. On PNEU SOURCE CONTROL panel,
close gaseous nitrogen SHUTOFF valve.

e. On SYSTEM SUPPLY panel, close TO
FUEL COMPATIBLE SYS shutoff va'.ve and
open SYS VENT valve.

d. On MED PRESS FUEL COMP".TIBLE
panel, open SHUTOFF and VENT valves and
adjust PRESSURE HEGULATOR to vent
trapped pressure.

e. Close all shutoff valves, regulators, and
utility valves.

f. Make sure all pressure gages indicate
zero and close all vent valves.

g. Cap utlllly panel and test cell panel out
lets and connectors.

h. Turn digital voltmeter power off.

1. On liYDRAULIC CONTROL panel, press
switch-lights so that HYDRAULIC SYSTEM BY
PASS light Indicates OPEN and remaining lights
Indicate CLOSE or VENT.

j. On ELECTIUCAL CONTROL panel, press
TEST SELECT switch-lights so that allllghts
are off, and press POWER ON switch-light.

k. Turn DC POWER SUPPLY off.

I. On POWER DISTRIBUTION panel, pull
out circuit breakers.

20-32 Change No. 8 - 31 May 1967



WARNING

PNEUMATIC }'LOW TESTER G3104, COMPONENTS'I'EST CONSOLE G314t,
AND COMPONENTS ADAPTER SET 03143 MUST BE OPERATED BY

. AUTHORIZED PERSONNEL TlWNED IN !HE USE 9!-'!:...HE EQU~M~c:..N~T. _

R-3896-3
Volume II

SECTION XXl

CHECKOUT VALVE

Sectlon XXI
Paragraphs 21-1 to 21-4

I
21-1. Q..HECKOUT VALVE 308400, 30871Q..
1-0JlJ16, 309120, AND 30012[1.

Part No. Nomendature

1'- 5037831
21- 2. The following proCedures contain the \. .!I
dlsassemhHng, cleaning, Inspecttng and re-
patrlng, assembllng, and tesling Information I

required 10 maintain' lhe checkout valve. See IJ T- ti037803
figure 21-1 for test eqUipment and special tools.
Refer to R-3896-4 for protective closures. I ." 1'-5037817
Lubricate (Method A) closure RX20845-21 and v·
lubricate (Me~hod J) packing used with closure,
using lubricant grease RB0140-012 (Ro,:ketdv"e).
Torque closure to 20-30 In-lb. Spectrted' /
lubrication methods are o"tllned In R-389B- 3, .,1/ T- 5031167
Volume i.

21-3. DISASSEMBLiNG.

21-4, Disassemble the checkoul valve, as
reqUired, to accompllsh n~c~~sary repairs
and/or replacement. See figure 21-3 for
jlarts and index numbers.

/ 'r

Model u.lOA
(Triplett
Electrical
Instrument
Co), or
eqUivalent

Ball
Position
Indicator

Holding
Fixture

Inspection
Check
Fixture

P1"eS~lIn.l

Test
Fixture

Multi
meter

Indicates l"'blUon
of ball during
repair,

.Presses bearings
on ball.

Checks the in
stalled IJad on the
ball seals during
rcpair.

Adapts to ch"ckout
valve ports during
pressure tests.

Mal{es electrical
measu:.~emenhj.

a. Remove the following parts from h/)uslng
(40, 40A) In the numerical sequence Hsled: 1, G3104

(1) Screws (I, 2), actuator (3), packing
(4)

(2) Bolts (28), washer (29), relalner (30), G3141
packing (31), retainer (32), packing (33), re-
tainer (34), shim (35), ring (36), spring (37),
guide (~8), seal (39).

G3143

Pneu
matic
Flow
Tester

Compo
nents Test
Con~ole

Compo
nents
Adapter
Set

Measures down
stream pneumatic
leakage.

Provides gaseous
nitrogen for tesl
ing Checkout valve.

Provldcs hardware
for checkout val ve
test setups.

ZOIC
(Hewlett
Packard)

Oscillator Provides signal
for timing-test,

Filture 21-1. Test Equipment and
Special T00ls for Checkout Valve

Figure 21-2 deleted.
Change No. 22 - 15 February 1972 21-1



Section XXJ
Paragraphs 21-5 to 21-8

R-3896-3
Volume 11

(3) Bolt (14; washer (15), retainer (16),
packing (17), relainer (18), packing (19), re
lainer (20), shim (21), ring (22), spring (23),
guide (24), seal (25).

(4) Bolt (5), washer (6), cover (71, !lack
ing (8), ring (9), packing (10), retainer (11),
shim (12), Ball (26) with bearings (13, 27)
may COI1l~ out with cover (7). Do not disassem
ble hal: _nd bearing'; at this tillle.

(5) On valves 308770 and 309118: bolt (41),
washer (42\, cap assembly (43), [.,cking (44),
rp.lainer (45).

(6) On values 308770 and 309116: bulis
(50, 51), waS:!',l' (52), body (53), packing (54),
reta,iner (55).

b. 0'1 valves 308770 and 309116, remove
poppets (46, 49), springs (47), and rack I~e"r

(48) as an ass-_lllbly from' . tv (53); then dis
assemble parts.

c. Remove ball (26) and btdrin[\s (13, 27)
as an assembly from ho,lsing (40, 1011), if not
removed in step a. Do not ,'emove bearings
(13, 27) from ball (26) unless bearings ure
damaged. It bearing (13) remained in cover (7)
during disassembly, re,nove Ilearing from
cover,

d. On Valves 308770 and ~09116, remove
packing; (56) and relainer (57).

21-2 Change No. 14 • 8 January 1969

~1-5. CLEANING.

21-6. Checkout valve parts mu~t I,e elpaned
for fuel service. Hpfer to R-3896-3, Volume I,
for cleaning procedures.

2J.-7. INSPECTING AND REPAffiING.

21-8. Inspecting; the checkout valve determines
if the individual parts have been damaged by
mishandling; or wear. See figure 21-4 and in
spect individual paris for general condition,
thread darnage. CO.l'rosien, distortion, nic'k's,
burs, and scratches. Dimensional limils lisled
in figure 21·· 5 fnrm the guide to serViceability
of parts, Minimum and maximum values are
given. beyond which repair or replacement of
part is required.
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Seclioll XXI

1 Scn~w 16 HelaineI'
2 Screw 17 Packing
3 Actualor 18 HelaineI'
4 Packing 19 P;u'klllg
5 Boll 20 Heta 1m I'
0 Washer 21 Shim
7 Cover 22 lUng
7A Ins"rl 23 Sprillg
8 Packin!: 24 Guide
9 Ring 25 Seal

10 PackiJlg 26 Ball
II H"taincr 2'1 nl'U rillg
12 Shim 26 Bolt
13 B(larlll~ 29 Wash"r
14 Bolt 29A Insert
15 Washer 3U Heta Iller
1M II1<;(l1't 31 Pac kllll,

{~i)-Oll-v:;Tves -306770 and 309116,
(il) On valves 30!l400. 309120, ami 309125.

H- 3890-:l
Volume JI

32 IlPtalllt'r
33 Packinf,
34 Hetainer
35 Shim
30 Hlng
3'1 Sprinf,
;J8 Guide
39 Seal
30A Insert
39B IllScrt
:19C Ills,>rt
40 Ilousin!\(a)
40A 1I0u,.lllg(l»)
41 13o/l.(a)
42 Wa'3her(a)
42A In~crt

40 C·.p Assembly(a)

·14 pacllinf,(a)
-IS HetalJI<'r(a)
46 poppet(a)
'17 Sprint\(a)
48 Hack Uear(a)
49 Poppe((a)
50 Bolt(a)
51 /Jolt (a)
52 Washer(a)
52A Insert
5213 Insert
53 Body(a)
54 Paclllng(a)
55 Helalncr(a)
56 Packillf,(a)
07 Relalner(a)

jo 19ure 21-3. CllPekout V,1l ve-- Explod,'d Vlew (She"t 2 or 2)

Parl Name alld
Indf'x Number

Acluator (3)

Cover (7)

J~""rJl\g (J 3, 2'1)

Hetamer (10, 30)

Damage 10 actuator '.'1' electrical
(~onn{'etur.

Dalllagf:d Bt'alIll~~ surfaces.

Dama~~cd or mlSSln[~ inserts,

Damaged threads.

1)p!r-rioral('rl or damagrcl :lI1odic
Goating:.

Damaged ulinement pill.

D:.una~cd faces or ball',.

Damal~ed s('alin~~ surfaces.

Dnmngcd or missing inserts.

Hl'lJail'inlt-_._-- .----
Hepl"ce.

Hejllac~ \ns~J'l~ as outlined in H-3R96-3,
Volmne 1.

Hofcr l,. R-3396-3, Vulullle I, for thread
repair.

Hq) lacp illWtHr: f'oating or Jriclitc as lltlt

lined In R-3896-3, Volulllc I.

Heplacc pin.

Hcpla(,l! bearings.

Replace.

Replace inserts as outlined in R-389C-3,
Volum(' 1.

lJelerilJrated "I' damage,l anodic
coatin~.

lridit(' anodic Goating as outlined 'in
H-38U6-3, Volume I Clt· replace ('oaUng
in conforll1;\nee with LI10125-103, Typell
(Ro('ketdyne).

._---
Figure 21-4. Inspl!cllllg and Repairing Checkout Valve (Sheet 1 of 2)

21-4 C.hange No. 14 - BJanu~ry 1969
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V"lume II

Seelioll XXI

H,'pla"" ills('1"ts as outlilll'd ill H· 389ti- 3,
Volume I.

Il'ldit{l anodic coatillg 011'5 outltnccl in
H-389G-3, Vulume Illr rpplacp {'.oatln~

ill "o"f"rmarH'c with LDOI2['· 103, Type Il
(Hocke(dyll" ).

H"pla"" popp"l.

H"pla"".

Hpf"r (0 1l-3119G-3, VOIUIII(' I. for thread
I'('P1l i r,

H,·pla"e.

H('jJla"".

Heplaee il,,;,>rls as outlilled in H-389C-3.
Volullle I.

Dam:tIJed 01' missing ill:-,erts.

Deleriorat<'d 0)' damaged arwdk
coating.

1).lIl1a~('d 01' )(Josp seal.

J)amagpc! ~t'allllg Sllrfac('.

[)amagpd thn'ads.

J)anla~('d gear t(~('lh.

Dal11ag:{'cl ~callng' sUrfal'('s.

lJamat~ed ur 1ll1HSill~ im·wrts.

Sprillg (23.37)

Guide (24. :38)

Ball (2til

Cap (43)
Body (531

Poppet (4G. 4iJ)

Ha"k (48)

II'JUSlllg (40. 40A)

Part Name and
..;.1:;;n:;;d:;;e.:;"..;.N:...;.:u..;.n~ll:..;.)":..:"_· lnsl~<.:.::~IIl.eg'________ J{"l'airJng

COll1pres:wd ruting'. HeftJ" to flgun' 21-5.

Dalllf,ged ~l'alinl~ ~lIl'fa('es. Heplacc.

IJamaFl'd sealing surfaces. Ht:plar(! ball.

Dallla~"d gear 10()(h. I{"plac('.

Damaged platIng. Hcplace.

DaJlla~cd scalin~ sUl'fac(l!:i. H{!placp.

Damaged threads.

Dderioraled or damaged i.uwdie
coatlllg.

H~fer to 1l-389C-3. V"lum" I, fo,' thread
repair.

Heplaee anodir coatJl1{.[. or iridlte as out
Ii,,~d III R- 389G- 3, V"lume I.

Figure 21-4. Inspeetillg and Repairing CI\pckoul Valve (Sheet 2 of 2)

Sealing sUI'faCe OD for housing (40, 40A)

Part Nam~ and
Ind,~" N\lmh~r

Cover (7)

Dimem:iiun
Minimum Maximum

(Inches except as noted)-----'-----
5.1150 5.1155 (at 70'

t~~ F)

Heta incr (16)

Spring (23, 37)

Guide (24)

S~allng surface ID for l'all (26)

Sealing- surface ID for actuator (3)

Sealing surface OD for houstnl\ (40, 40A)

Sealing surface 1D for "ulde (24)

ComjJl'('Ss to 0,030 inc h

Spaling surfar~ diamel('rs for seal (2li)

Spalillg surface OD for rdaincl' (J 6)

0.8'19 0,880

1.250 I. 251

3.621 3.622

3.001 3.002

91 Ib 137 III

2.94n 2.951
3.449 3.451

2.996 2,997

FI!\ure 21-5. Dimensional Limlls for Checkout Valve (Sheet 1 of 2)

Change No. 14 - 8 .Tanua"y 196!! ?l· 5



Feetlon XXI
Paragraphs 21-9 to 21-11

R-3896-3
V"lume IJ

Part Name and
Index Numher

Ball (26)

Cap (43)

Hack (4ll)

Popp... t (49)

Body (53)

IMainer (30)

GuidI' (38)

Housing (40, 40A)

Dimension

Outside diameters for bcarlng(13, 27)

Olltsicle diameters for housing (40A) and
covcr (7)

Dimension from centt'!' line to shoulder
for bearinl( (13)

Dimension from centel' thw to shoulder
for bearing (27)

Scaling surfacc OD for body (53)

Hadius from center line to flat surfaces

Hold dlamC'ter

Outside diameter for rae;, (48)

Inside diamcter for poppets (46) and (49,

Scalin~ surface ID fOl housing (40, 401\)

Sealing surface fD for guide (38)

Scalilll( surfacc Of) for housing (40, 40A)

Sealing surface diametl'l's for sl'al (39)

Sealing surface OD fOI' r"t" Iner (30)

InsIde rtlamctf'l' for bearinl, (27)

Inside diameter for sbaH of b311 (26)

Inside diameter £01' coval' ('1)

Inside diameters for retainers (16, 3U)

Minimum Maximum
(Inclws except as uot"d)

1. 1812 1. 1815

0,8'12 0, an

1. 874 1,876

I. 872 1. 878

0,870 0,872

0.343 0, 344

0,375 0.3'16

0.373 0.374

0.843 0.844

1,623 1.. 624

3,001 3.002

3,fJ21 3.622

2,949 ~.951

3.449 3,451

2.996 2.997

2.835 2.836

0.879 0.880

5. 116 5.117

3.623 ~. 62,\

Figurc 21-5. Dlme.1910nal Lhr.lts fol' Checkout Valve (Sheet 2 of 2)

21-n. ASSEMBLING.

21-10. The assembly procedures for the
checkout valve must be:- performed in the order
Hsted and all parts must me~t cleaning requi 1'£

mel'ts outllr,ed In paragraph 21-5, '.I'be lubrl.
cant used In this procedure Is lubricant grease
FlB0140-012 (Roeketdynel, unless otherwisr
noted. Specified lubrication procedures
(methods) are outlined In H-3896-3, Volume I.
See figure 21-3 for parts and Index numbers.

21-11. DFJ1'ERMINlNG SiliM THICKNESS ~'OH

BALl, ALINEMEN'I' I~T HOUSING, (SeE' figure
21-6. )

a. MeaEure thil'kncss of bearing (13) and
record as dimension C.

21,·6 Change No. 19 - 10 Septcmber 19'10

h. Lubricate (Method Y) bearings (13, 27) I
wIth FS1281 gre:1sc (Dow Corning Corp). Press
bearings en ball (26) shaft ,,.Ing holding fixt1lre
1'-5037803.

NOTE

Install bual'lng (13) 30 that side ""itb
the '\'ord "THRUf'f" Is toward tap (7),

c, Note c1Iml'aslon as marked on the outboard
face of ball (26) and record as dl'"e:wlon A.

d. Note c1Imensloll as marked on the flange
of hOllslng (40, 40.\) and rtcord as illmenslon B.

p, Measure distance from highest face of
cover (7) to the sWm mating surface and J'(,~ord

dimension D.
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Sect inn XXI
Par3(.{rap~1 21 .. 12

...---'------------------------------,

- m:.... nmG (13)

_~~_-.1__ ,
7//-,- c I

MARXED ON T_--l--__~_;- ~_-~,-_ I .F/.OUTBOARD r~cr.; II
OF nALI. _1

Ft.ANOE
SlJHfACE

-- - ------- -- --

l /
MAnto:f;n Ol'l
SlOr Oy
HOUSING B

lrL"NGt;

I

L
lfO':)SlNG (-40, 40A)

Figure 21-6. Checkout Valve Ball Alincmel't

f. Measure distance from highest face of
cover (7) trJ the housing matitlg slj.l'face and
reCOl'rt as dimension E.

Il. Add dimensions A and C (frolll step a) and
r,'co I d as dimensinn F.

h. Subtract dln}('nsloJl E from dimension B
and I'ec()l'd as dlme;,sifJll G.

I. Add dimension D to dlnl"nsion G and
rl'con\ as dimcIIsion H.

J. ~ubtl"act dimension F from dlmcnsion H
and rec 'Jrd as dimension 1.

NOTE
DIl\1enslon I will be the thicknC'ss of
larn'natecl shim (l?) required whC'n
cover (7) Is installed

21-12. INSTAl.LING BALL IN HOUSING.

a. On v~lves ~08770 am' 30g116, lubricatl'
(Method J ) packln['s (56); then insert packing'S I
and !,ptalners (57) into grooves of l\(lusin~( (40).

b. On valvt's 308'170 and 300116, lubricate
(Method ,J ) packing (51): Hlt'n install paeklng I
and rctalners (55) In [(roove of houstng (40).

c. Luuricate (Method Z) spherical sul'face of I
ball (26) with rSI281 g'rease (Dow Corning Corp).

d. Carefully slidp haH (26) with lJI'arlngs
(13, 27) into housing (40, 40A).

e. Lubr,icate (Method ,I lpacking (10); then I
insert packin[( and retainers (11) into groove of
covel' (7).

f. Lubricate (Method ,J) packing (II); then in- I
stall packing and rings (0, III groove of covel' (7),

Change I'b. 19 - 10 Seplember 1970 21-7



Sedlon XXI
Paragraphs 21-13 to 21-14

POPPET (<19)--

H-3896-3
Volume II

OPRI NO (47) -..... .,. I'OVP£T (46)

303570-0-W

Flgurf! 21-'1. Checkout Valve Poppet and Sprlnl: Installation

I

g. Prcpai'c correct thickness 01 shims (12)
as determined In paragraph 21-11 and i1ls"rt
Ul('1l1 Into cover (7).

I gAo Lubricate (Me(hod A) bolts (5).

h. Poshion cover (7) on housing (40, 40A);
thcn secure COver to housing with bolts (5) and
washers (6). Torque bolts to 244· 299 In-ib.

I SaletYWlre bolts.

21-13. INSTALLING POPPET ON HOUSING.

NOTE

This procedure is required only on
cheekont valves 308770 and 309116.

a. Place 6 springs (47) on poppet (49); then
insert poppet Into rack gear (48). Sec figure
21-7 101' Installation 01 springs.

b. I'lace G springs (47) on other end 01 poppet
(49) against rack gear (40); then Install poppet
(46). See figure 21-7 lor Installation of springs.
Torque poppet (46) to 50 ±10 In-lb.

c. Insi;11l poppets (46, 49), sprtng (47), and
rack geat' (48) Into body (53).

I cA. Lubricate (Method A) bolts (50, 51).

d. With the valve In the engine position, open
to outlet No.1, place body (53) on housing (40)
witit Index mark on ball (26) allned with index
Inark on rack gear (48). Secure body to housing
with one short holt (50) and 3 long bolts (51) and
washl.'rs (52). Torque bolts to 72-88 In-lb.

I Sa!l.'tywlre bolts.

21··8 Chang') No. 19· 10 Septembl.'r 1970

dA. Lubricate (Method A) bolts (41). I
e. Lubricatl.' (Metbod JJ packing (44) and in

stall packing and retainers (45) in groove of cap
(43): then install cap on body (53) with bolts (41)
and washers (42). Torque holts to 72-88 in-lb.
Safetywirc bolts. I
21-14. INSTALLING NO.1 AND NO.2 OUT
I,ET SEALS.

a. On valves 308770 and 309116, cap FUEL
MANIFOLD port and CHECKOUT port, connect
a source of gaseous nitrogen (MIL- P-27101l to
IMV port, dnd "lowly apply 100 psig to IMY porI.

NOTE

On valves 308770 and 309116. pres
sure is appll(ld to the IMV port to
make sure ball (26) is loeater! prop
erly within housing (40) b~fore In
stallation of assembled guides
(24, 36) and seals (25, 39).

h. Install spring (23) "n guide (24).

c. Place shIm (21) and ring (22) On end of
retatner (16); tben slide retatner on flUlde (24).

d. Install seal (25) Into groove of guide (24).

NOTE

On valves 308400, 30S120, and 309125,
position balJ (26) against cover (7) hy
hand (through Inlet and outlet ports)
to make sure ball Is located properly
wlthln housing ('IOA) before insL.lJa
tloll of assembled guides (24, 38)
and seals (25, 39).

<lA. Lubdcate (M£tbod A) bolts (14).
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Paragraph 21-15

l!. Install assembled guide (24) and retainer
(16) Int" OUTLET NO. 1 with valve ball posi
tioned closed to OUTLET NO. I of housillg (40,
40A) and temporarily secure with bolls (14) and

I washers (15). U,ing inspection check fixture
'1'-5037817, measure solid distance from face
of retainer (161 to ht((h point of baU (26).

I r. f,oosen bolts (14); then use inspection check
lixture '1'-5037817 to measure distance from lace
of retatner (16) to high point of ball (26).

NOTE

Th·, dtfference between the two
measurements obtained in steps e
and f must be 0.014 to. 002 inch.
If the difference is not within tol
erance, laminations from shim (21)
must be removed.

g. Hemove bolts (14), washers (15). retainer
(16'. andl\uide (24), from OUTLET NO.1:
then remov(> reqUired number of laminations
from shim (21) to ohtain specified tolerances.

h. Lubrteate (Method J) packing (19); then
insert packing and 1'etainers (20) into gr""ve
of retatner (16). Lubricate (Method J) packing
(17); then install packing and retainers (18) in
outer groove of retainer (16).

1. Repeat steps b th.·ough d; then install
assembled guide (24) and retain", (16) into
OUTLET NO. 1. Secure retainer (16) 10
housing (40, 40A) will) bolts (14) and washers
(15). Torque bolts to 155-189 in-lb. Safety
wire bolts.

j. Install spring (37) on b'Uide (381.

k. Place shim (3fj) and ring (36) on end of
retainer (30); then slide retainer (30) on b'Uidf'
(38) .

CAUTION

Correct seal (39) must be IIscd. On
valves 306770 and 309116. the seal
is I·ollnd. On valves 308400, 309120,
and 309125 the sea1 has flats located
00 degrees apart on the outside
diameter.

J. fnsta Il seal (39) into groove 01 guide (38).

JA. Lllhri~al<' (Method A) bolls (28).

Ill. Install asseillbled t;uido (38) and retainer
(aO) Into OUTLgT NO.2, with valvp hall posi
tioned closed 10 OliTLET NO.2, oll:ousln!; (40,
40Al and temporarily s"('lIre with bolls (28) and
washers (29). Using inspection c1le('k fixlul't' I
'1'-5037817. measul'e soliel <lIstane" from face
of retalller (30) to high point of tH,ll (2f-).

n. Loosen bolls (28); then usc insp"l·tion check I
fixture 1'-5037817 10 measul'e distance trom face
of retainer (30) to high point of ball (26).

Non;

The difference b"twepn til(' two
measurementfi obtainrd tn steps m
and !I must be 0.014 fO.002 inch.
If Ihe difJerence is not within 101
er:.tllce, laminations from shim (:35)
must be removed.

0. Removp bolts (28). washers (29), retainer
(30). and guldl' (38) from OU'fLET NO.2; then
remove rpquJred number of laminations fl'om
shim (35) to obtain specified tolerallce.

p. Lubricate (Method J) packing (33); then
insert packing and retai!wrs (34) into inner
groove of retainer (30). Lllbricate (Method J)
packing (31); then install packing alld relainers
(32) in outer groove 01 retainer (30).

q. Hepcat steps j lIu'ougli I; then bstall
assembled l\\lide (38) and retainer (30) into
OUTLET NO.2. Seeu1'e retainer (30i to hous
ing (40, 40A) with bolts (28) and washers (29).
Torque bolts (28) to 155-189 in-lb. Saj('tywire
bolts.

r. On valves 308770 and 309116, reduce
gaseous nitrogen [H'eSSUre at IMV port to zero;
then remove source 01 gaseous nitrogen.

21-15. INS1'ALLlNGACTUATOR.

a. Check rotating tOJ'que of ball (26) f()l' 90
degree travel cloekwisc and counterclockwise
using ball position Indicator '1'-5037831. Break
away torque, running torque, and seating torque
must not exceed 100 In-lb.

NU'j'g

Lea ve ball (26) In ground position at
cOlnpletl'lll of step a. Ground position
ts when thC1'e is froe flow from INLt;T
port to OU'fLET l;O. 2 port.

Change ~1(1 Zv - 19 May 1971 21·9



Section XXI
Para[ll'aphs 21-16 to 21-17

H-3896-3
Vo]ump II

I b. Lubricate (Ml'lbod J ) packing (4); then
install packing in g"oove of actuator (3).

c. Conned a 28 velc electrical power SOUl'el'
to actuator dectrical connt'ctor (positive (» t"
llin nand llegativP (-) to pin f;).

CAUTION

The 28 vde electrical power must not
UP applied to pins A and D simultane
ously, since damagp to pquiplll<'nt wll1
res.,lt.

NOTE

The power "uppl y pand locatpd on
Componpnt" Tpst Console 03141
may he uspel 'IS a source for 28
vdr.

up components test console electrlcal patch
panel (fi[l"re 21-9) and prl'pare console for use
(fil~lrc 21-10). Sce figul''' 21-11 lor checkout
valve test port identification and a cutaway
view, Hefer to paragr[lphs 21-18 th"ough 21-23
for checkou'. valve test procedures [lnd sec
fit:ut'es 21 .. 12 and 21-13 for test setups.

Index Va!vl' POI·t
Letter POl't Test PIal t' Connt'etlon

A Inlet T-503116'H30 AN919-6C

D Outlet 1'-5031167-130 AN815-1C
No.1

C Outtet 1'-5031167-131 AN919-6C
NO.2

D Fuel '1'- 50311 67 .. 1J 2(a) AN919-6C
Mani-
fold

d. Apply 28 vdc to pins Band E to make sure
actuator is In grnunel po,"ltion,

e. Dcene!"f\lze 28 velc electricalllowcr
source; then removl' power SOlu:C'e from deC'·
trical connector.

E

F

Ignition 1'-5031167-1l1.(a) AN815-4C
Monitor
Valve

Check- 1'"5031167-1I2(a) AN919-8C
out

I eA. Lubricate (Method A) screws (l, 2).

f. Carefully illstall aduator (3) on covel' (7)
making SUI'C lhat p"olrudlng pin on actuator
fits into holt' in cover. Secur" actuator to
c"ver with screws (1, 2). Turque screws tu

I 4-5 in-lb. Safetywire screws.

21-16. TESTING.

21-17. This procedure outlines I'equ!l'emcnts
for cOlllplete testing of t1w cll<'ckollt valve,
using Components Test Console G3141 and
Components Adapter Set G314:1. Pnpumatic
Plow Tester 03104 and leak-test comJlound
(MIt.-L-2556"1) are userl for Jlneumatie leak
testing. Any deviations, Including the usp of
other test pquipnH'n', must be Njuivalpnt to
the test requlrenlPnts. safdy t,tandards. and
equipment specifled in this procedure. Prior
to starting the test, Install test plates on cheek
o"t valve as ouUined in H!\\Il'e 21-8. Index
letters ar<: assigned to tile checkout valve ports
for ease of identification in illustrations. Set

(a)-a., valv()S308770 and 309116.
-_.,- -----

Fib'llre 21-8. Preparing Checkout Valve for
1'cstln li

21-10 Cll,tnge No. 19 - 10 September 1970
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FIgure 21.9. Components Test Console Patch·Panel Roqulrements (Sheet I of 2)
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Patch- From To
Cord( a ) J6- ,10-

g4.09 IA 7R
9H

K4.09 IB 8N
10H

K4.09 IC 9D
12A

K3. ID 7P
K3. IE 7N

K3. 2C Battery
K3, 2E 16C
K3, 7C I'IN
K3. 7E 8E
K3. 7F 19L
K3. 7G 17P
K3. 7J 8J

K3. 7K 19K

Negative

Patch- From To
Cord(a) J6- J6-

K3, 8C 17K
K3. 8G 171,
K3. 8P 10F
3088-17(b) 9G 15A (_)

K3. 10E 12C
3088-17 (b) 10G 16A (+)

KS. 09 16D 18L
18M
19A

K3. 16P 20D

K4.09 lqM 17R
19D

K3. 18N Battery Positive

I

(a) Use art), cord length required on all patch*cords numbered K3.
(b) Diode patch-cord must be connected with red lead on same side as (+),

,, , ,

Figure 21-9. Components Test Console Patch-Panel Reoulrcments (Sheet 2 of 2)
,,,

Panel Control Position Indication/Bemarks

NOTE

The press-to-operate switch-lights located on the Components Test
Console G3141 operate on and elf by alternately pressing the face of
the switch. Make sure switch-lif.hts are pressed only as necessary
in order to obtain the specified indicattc i.

PRE-POWER TURN ON

POWER DISTRIBUTION CB_. (30 AMP)

CB2 (I0 AMP)

PRESS/TEMP MONITOR

DC POWER SUPPLY

CHANNEL SELECT

AC INPUT

VOLTAGE VERNIER

VOLTAGE ADJUST

ELECTRICAL CONTROL

CUI_RENT LIMIT

AC iNPUT INDICATOR

MILLIAMPERES RANGE

SELECT

VOLTS RANGE SELECT

VOLTAGE ADJUST

Pulled out

Pulled out

OFF

Down loft)

Mldpoettlon

Fully counter-.
clockwise

0

OFF

OFF

Console main power off.

Electrical utilityout-

lets power off.

OFF

Full DECREASE

)

Figure 21-10, Preparing Components Test Console for Use (Sheet I of 4)

21-12 Change No. 16 - 9 July 1969
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( Panel

PI(E-POWER TURN ON

OSCILLOSCOPE

DIGITAL VOLTMETER

TEST CELL ELECT.
OUTLETS

,,, m

Controt

LNTENSITY

115 V/230 V

100 KC STD

INT/EXT

POWER

Connector J701

Connector J702

Connector J703

Connector J704

Connector J705

CAUTION

Position

POWER OFF

II5V

INT

Down (off)

Cable

BB52745-2

Capped

Resistor plug
3088- 9

Capped

Capped

lnciication/Remarks
_, i i ii

At rear of unit.

At rear of unit,

Connection Io check-

oat valve.

Temperature indicator
load.

Check that facility l)r.eumat'c and hydraulic suppllcs lo console
are off.

POWI:;R TURN ON

POWER DISTRIBUTION CBI (30 AMP)

CB2 (10 AMP)

Pushed ill

Pushed in

Console main power on.

Eleclrical utility out-
lets power on.

DC POWER SUPPLY AC iNPUT

CURRENT 1,IMIT

Cp

3

None.

(

ELECTRICAL CONTROL POWER

VOLTS-RANGE D (0-30)
SELECT

TEST SELECT I

'rEST SELECT 2

TEST SELECT 3

'rEST SE].,ECT 4

TEST SELECT 5

TEST SEI,ECT 6

TEST SF,LECT 7

T[.',STSELI:CT 8

(a) If indication is not as specified, press applicable _,witch-llght.

Figxlr e 21-10.

POWER light ON.
AC INPUT light on,(a) |

None.

Light 1 off.(a)

Light 2 off. (a)

Light 3 oft.(a)

Light 4 off.(a)

Light 5 off.( al

t,lght 6 oil.(a)

Light 7 off.(a)

Light 8 off. (a)

Preparing Components Tes! Co._,ole for Use (Sheet 2 of 4)

Change No. 20 - 19 May 1971 21-13



Section XXI

Panel

POWEll TlIIlN ON
(CiJiifr-----

I lIYDIlAUI,IC CONTIlOL

I

I

I

I

I
TIMING-TEST------
OSCILI..A TOH

Il-3fl96-3
Volume II

Control

VOLTAGE ADJUST

llYDHAULIC SYSTEM
BYPASS

HYDRAULIC SYSTEM
SUPPLY

TEST CELL
SUPPLY "A"

TEST CELL
SUPPLY"D"

FLOW MONITOR
SHUTOFF

LOW FLOW BYPASS

RANGE

Frequency vprnier

ATTENUATION

POWER

NOTF;

Posllton

INCREASE

XIOO

100

10013

ON

Indica tion/Relllarks

VOL1'5 meter indicates
24 .0,4 volts,

OPEN,(a)

CLOSE, (a)

VENT.(a)

VENT. (a)

CLOSE. (a)

Connecl oscillator
oUlput to 0 VM l'REQ/
INIJIJT re' cptacle ,lD
(at rear of unll).

Oacillalor mllst warm up at least 30 minutes.

DIGITAL VOLTMETEH 115 V/230 V

100 KC STO
INT/EXT

S'fOm;/DI3PLAY
DURING COUNT

HANGE

F'UNCTION

ATTENUATION

SAMPLE p~;moo

SA.MPLING HATF

POWF~H

IIOY

INT

DISPLAY

100V

FREQ

Midpositlon

1 S"C 100 PER

Midpositinn

ON

At l'('ar of unit..

At rear of un It.

At rear of unll.

11 digita 1 voltmeter in
dicates OVEHLOAD.
wait ("it 10,lst OIl(> min ..
utE' br""for(~ resrHiug.

I W'li!J-;-,it-;:;U;\s not as specified, press atJpllcabl~ sWltch-II(ht.

Figure 21·10. Preparing Components Test Console for lIee (Shnel 3 of 4)

21-14 ChangtJ No. 20 • 19 May 1971
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Section XXI

Panel Control Positiofl Indlcall"'I!Il!' nla I'ks

POWEH Tl1HN ON'r.--'-'-------,conll

HESET lJi~llal v"ltlJlelf'1' Indi
mil's 00.0000 to
00.000 I volt.

NOTE

[)]~ita) veltnll'tel' must warm lip ,It h:asl 30 lllilJutes.

now.::.M?..!~!<:Jlt-TEST

DIGITAL VOLTMETEH 115 V/230V

100 KC STD
INT!EXT

STOllE 'DISPLAY
Dl1H1NG COUNT

HANGE
FlJNCTlON
ATTENUATION

II5\'

INT

lJISi'LA Y

100V
FIlEQ
MidllosillOn

At 1'(''11' "f onit.

At real' of unll.

At rear or uniL

H('~l(tjUStrlll'l1t may !J(l

llC'cessal'y clurill~ test
to ohtain consIstent
I'('adin/{fl. Ht'f!'r to dig
itll voltmeter manual.

SAMPLE PJ-:!lI0D

SAMPLING HATE

POWEH

J SH: 100 PFIl

INCH EASE

ON

3/4 turn frnm ETOP

WAHNING

SYSTEM PF ~:SSUHlZED hg!1ls (to··
cated on console :mel In test cell)
COIll!1' 011 to indicate lJl'~ssul'e down
st realH uf console regulalul's and
into leot ':1'11. Halely precautions
sl'c~i!l"d in R-:JS96-3. Vullulle 1,
nlUS! be follow',d when working
with preSSUrIzed systems.

d. On PNEI.' SOUHCF; CONTROL panel, o!Jen
NITROGEN SOURCE SHUTOFF valve.

NOTT~

Heliulll suppl~ Is r(:<lulred only lor
cI'yog"nlc tebts.

(1) Vent va!l'es closed.

(2) Shutoff valves closed,

(3) UlIllly valves closed.

(4) Regulators c108e(1.

(5) Ullilly ami teGt cell outlets capped.

b. Supply faclilly b'llSPOU:,I nitrogen and he
Iilllll to cOI!~ole.

a. Mak~ sure consol(' is In the follolYll'g
cOl'dltlon:

NOTE

On ELECTHICAL CONfHOLpiW!'I, TEST SELECT'Iswllch
Iif!hl is for hydraulir flow and TEST SELECr 8 i' for pneumatic
flow. Bothswitch-Ughts must not be on at the same time .

• 1)jgital vo1tmelcl' lIl11st warm up al leasl 3u mir:utes.

£.NEU~!~Tl9.__~B:.E!'ARATIO£l c. On SYSTEM SUPPLY panel, open TO
F l1EL COMPATIBLE SYS shutoff val~e.

---_._---_.-----------_. -_•._------
FIg"'lre 21-10. Preparing Componpnl" or"s! Console for Usc (Sheet 4 of 4)

Change No. 14 .. 8 ,January 1969 2\' i. 5
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E;IG [NT_'

FOSITION

Figure 21-ll. Checkout Valve--Cutaway View
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Procedure

21-18. SEAL SE:ATING.

H-3896-3
Volume II

NOT£

Section XXI
Paragraphs 21-18 to 21·19

Re~ult------

This proeedure Is required after valve assembly to pl'operly seal
seals (25, 30) on hall (26),

• Swite'1C8 lIseel for valve cycling arc located on the EI.ECTI1ICAL
CONTHOL pallet.

a, Pr('!'ar(' Componellts Test Con>Jole llnel check- NOll('.
alit valve ior lI~e as outlill('<! in paragraph 21·17.

h. 1'1'e'18 POWER switch-light. POWER ami AC fNl'llT lif\hts ofl.

c. Conll('(·t cable J.lB52745-2 to INS'I'HlllVlf':WI' None.
outlet in test cell; then COnnect other ('nu to check·
out valve.

d. ,'I'ess powrm swltch-li~~ht. Power light ON and AC INPU']' light On. Valve
mow,s te l(l "md position and lil:ht lA on,

e. Press TEST SELEC1' I swlteh-lighL

r. Press TEST SELECT I switch-light.

r;. Hepcat steps e and fa minimulll or 10 times
to propel'1y scat seals (25, 39).

h. Press POWEH swlleh -light.

Valve moves to l!nglne position. Light IA off
and lights 1 and ID ,11\.

Valve moves to ground position. Lights 1 ~lIld

113 off and light lA on.

Same a:< steps e and r.

POWER and AC INPU'r lights off.

21-19. OUTLET NO.1 SEAL HEVERSE-LEAK-TES1'.

NOTE

Thi,! te~t is required only on cllCekollt valves 308400, 309120, and
300125.

a. Make sure COlllponents Te~t Con!JOle G3141
and eheckout valve are pl'epared for usc as out
lined in paragraph 21-17.

b. On ELECTHICAL CONTROL panel, press
POWER switch-light.

c. Connee! checkout valve to console for oullet
No, 1 seal reverse-leak-test. (See fillure 21-12.)

d. On ELECTHICAL CONTROL panel, press
POWEll swll"h-llghl.

None.

Power and AC INI'UT lights orr.

None.

POWER Ught ON and AC INPUT lir.hl OIl.

Valve moves to ground pusitlon and liv;ht IA
on.

Change No. e - 31 July 19037 21-17
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OVTI,ET NO I

gEAI, IiEVEEt] E

L_-.AK-'I ES r

ItEVEI_,tE
I-'LOW-TEST

ItESEAT-

TEST

R-3896-3
Volume lI

,, .,, ,,..,

TEST CELl.

o D

H A

Jl
D E F A

L, ...........

VALVE {_0}|_

A [NI,ET

B OUTLET NO. I

C OUTI,ET NO, 2

D FUEL MIM_IFOLD

E IGHIT{ON HONITOI_ VALVE

E (:I_ECEOUT

.,I
!
|
|

PNEU I.OW PEE_

MON "fl" INLET .l

!

G3141

LEGEND

PNEU _4EI) PRY,_ _'*_

(I _UEt, CO,'4 PA'rU_L_':)
|

PNEU I,'I,OW--'_

OU rl,gT
'iNsI";_'t_ENr _

I

MON INLHT

OUTLET _ PNb;U/HYD

i IJTII,_TY
FNI,

.... __ u_..n
mo6"."u_l.Et : I _^1/

_ I 2A

- -- U I'II, IT_"-2A .

LNST[IUMENT

!

II .I
|

MON "A" tNI,ET .l

pLUGGED

r_ FUE L -COM PA21BLE SYSTEM

O_I|}[_ER-C bEb.N _%'$TEM

] CABLE B1_52740-2

Figure 21-12. Checkout Valve Seal Reverse-Leak- and Flow*Test and Reseat-Test Setup
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1'1'ocedllre

c. Ublllg MED PilES:; FUEL COMPATIULE
panr·1, al,ply p,'esstll'c to OUTLET No, I port (0)
as follows:

(I) Close VENT and SHUTOFF valves.

(2) Adjust PRESSUIlE IlEGt!LATOH until
HEG SUPPLY I'IlE:SS gage Indicates 100; lJ PSI.

(3) Slowly opvn SIIlJTOF~' v,III"> untll PHES·
BUln; MONITOIl "0" gage indicates 25 i3 P8l.

f. Measurc and recor,l leaka~c from IN LET
port (A).

g. On MED PRESS PUJ'lL COMPATIULE panel,
slowly 01H'n SHU'IUFF valvc llnlil l'HESSUflE
MONlTOH "B" gage Indkalcs 00 ,0IH:!.

h, Hepcat step f,

1. On MED PRESS FUEL, COMPNr1l3LE panel.
slowly open SHUTOFF valve until PRESHtJHE
MONITOfl "lJ" gage indicates 100 ;10 psl.

J. Repeat step f.

k. Using MED PRESS FUEl, COMPATIBLE panel,
reduce pressure to OUTL~;T NO. I port (ll) as
follows:

(1) Close SHUTOFF valve and opcn VENT
valve.

(2) Adjust PRESSURE REGIJLATOIl until
REG SUPPLY PHESS gage Indlcatt's zcro,

(3) Close VENT valve,

I. On ELECTHICAL CONTROL pancl, press
POWER switch-light.

m, Remove checkout vall'e from tcst setup.

n. If checkout valve testing Is terminated, secure
equipment as ouliined In paragraph 21-24.

o. Install protective closures. Refer to
paragraph 21-2.

Section XXI
Pal'ugmph 21-20

None.

MED PflESS FUEL COMPATJBI.~; panel
p!'CSSUI' Ize d,

PRESSURE MONI1'OH "8" I;agv lllust Indlcatc
25 i3 psI. OUTL~;TNo. I po!'t (II) Pl'cssur
I~ed.

Maximulll allowahle lea:<age past OtJl'f.ET No.
1 seal is 500 ~lcim.

PRESSUUE MONITOIl "u" gal:e IllUst indicate
80 f8 pSI. OUTLET No. I po!'t (DJ pressul'
t zee!.

S,lllle as step f.

PRESSurII' MONITOU "B" galle Illust Indicate
100 ·110 psi. OtJTLF:T No. ; port (Il) pl'es
surized.

OUTLET No. I port (B) depressurized.

MED PRESH FUEL COMPATIBI.E panel
depre ssu!' i zcd.

NOlle.

POWEll and AC INPUT lights off.

Nonc,

None.

None. I
21·20. HEVERSE-FLOW- AND RESEAT-TEST.

NOTE

This test ts requli'ed only on checkout valves 306400, 309120,
and 309125.

Change No. 20· 19 May 1971 31-19
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Procedurc

1l-3896-3
Volume II

Ilesult

a. Make sur... Compollents Test Console 03141
and checkout valve are pl'cpared for use as out
lined in paragraph 21-17.

IJ. 011 ELEC'CmGAL CON'fnOI. panel. prcss
POWEll swltch -light.

c. Conllecl dlCckout val "0 to cunsoto f'Jr
rev,;rsc-f101' -t"'Ft. (See figlll'c 21-12.)

d. On ELECTHICAL CONTROL pancl, press
POWEll switch-light.

(, Prepa \'e digital vultll1l'ter (DVM) fo\' flow
mOllltor te~I'J (flgurc 21-10).

f. 011 Flow/Ii P MONITOR p,lIlel, 0PCII flow
SIlUTOF.' valvc and lIlak,' SUI'C Oth"l' valves arc
closcd.

g. 011 EI,ECTIlICAL CONTHOL pallel, press
TES':' SEI..;C'l' I and 8 sWitch-lights.

h, On DVM panel, prcss IlESl';T switch.

I. Usin:: LOW PHESSURE pallel, apply p,'es
SUi e to OUTLET No. 2 pol't (C) as follows:

(1) Close VENT and op"n SHUTOFF valve.

(2) Adjust PIlESSURE REGULATOR until
REG SUPPLY PRESS gage Indkales 100 ±5 psI.

NOTE

None.

POWEll and I\C IN PUT lights off.

NOlie,

POWEll light ON and AC INPUT light on.
Valve Illoves to ground positloll and light lA
on,

None.

None.

Valve Illoves to engine position. Light lA oj[
alld lights 1, 113, and 8 all.

DVM indkat('>i 000000-000001 KC.

None.

HEG SU 1'1'1.v PIlESS gage Illust Indicate
100 ,5 psI. OUTLET No, 2 port (C) pres
surized.

l'Iow past seal (3il) Is evident by the audible sound of gaseous
nitro~en flOWing f1'om INLET port (A).

j. On DVM panel, llresH HESET switch; then
record flow past seal (39).

k. Using l.OW PRESSIJHE panel, reduce pres
sure to OUTLET No. 2 port (C) as follows:

(1) Close SHUTOFF valve and allow pressure
to be reduced through seal (39),

(2) Adjust PRESSURE REGULATOH untll
I REG SUI'PLY PRESS gage IndIcates zero.

I. On ELECTRICAL CONTROL punel, press
TEST SELECT 8 switch ~llght.

m. On FLOW/t.P MONITOR panel, close
flow SHUTOFF valve.

DVM Illust indicate an equivalent to 5 sefm
minimulll.

Pressure at OU'rLET No. 2 port (C) must be
reduced to zero.

LOW PRESSURE panel dLj)ressurlzed,

Light 8 off.

None.
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Procedure Result------
n. Remove che,,~out valve from test setup; None.

then reconnect '/alve for reseat test (figure ~1-12).

Make ~ure valve IS [II engine l1<'slllon.

o. Open U':rLITY No.2 ,alves B alld C. None.

p. Using MED I'RESf FUEL COMPATIBLE
l,anel, apply pressure tl 'ILET port (A) as fol:01V8:

(1) Closo VENT and SHlJ1'OFF valves.

(2) Adjust PRESSlJHE REGULATOR until
m;G SU PPLY PIlESS gal'" indicate'S 80 13 psi.

(3) Slllwly ope" SfllJTOFF valve 1I1ltll PRES
SUIlE MONITOIl "A" gage illdicah's 20 j 5 psi; then
close SHUTOFF valve.

q. Close UTILITY :-10. 2 valve B.

1'. Op"n UTILITY No, 2 valve A.

s. On ~lIm PIlESS FlJI~L COMPATlI)LE pallel,
slowly open SHUTOFF val\'e a'ld continue applying
pres;ur" to ::"~rTLET .-10. 2 port (C) until pressure
at OUTLET No. I port (Il) Is :i0 110 psi as Indi
cated on pnESSUnE MONITOn "A" gaw:.

t. Close UTILITY No.2 valve A,

u. Maintain PI'"ssuI'e in the valve fOl' O'")
(+1, -0) minute; then compare prcssure at OUTLET
No. 2 port (C) with p1'l'SSUrC at OUTLET No. I
port (il).

v. Using MED PHESS FUEL COMPATIllLE panel,
J'uducc pressure as follows:

(I) Close SIIUroFF valve and open VENT valve.

(2) Adjust PRESSURE HBGULATOR until
HE,:; SUPPLY PRESS gage Indicates zero.

w. Cpen UTh,ITY No.2 valves A and B.

x. Close UTI1,ITY No.2 valvos A and B; thl'n
close MED PRESS FUEL COMPATIIlLr~panel V~:NT

valve.

None.

MED PHF;SS FUEL COMPATIBLE pan!'1
prpostll'i zcd.

PHESSUHE MONITOH "A" gage must indicate
20 i 5 pSI. INLgT port (A) 11I·essurlzecl.

Prossnre at INLBT pOI·t (A) is l()(':cod lip.

OUTLET No. 2 port (C) pressurizerl.

PRESSUR~; MONITOR "A" [(ago must IndicatC'
50 ;10 psI.

PI'esSlll'e at OUTLF:T No.2 port (C) Islockcd up.

PI'essure at OUTLET No, 2 port (C) must be
It 1\\ Inilllum of 5 psll{ greater than the pressure
at OUTLET No. I port (B).

Utility panel depressurized.

MED PRESS F'UE:L COMPATIBLE pmlCl
depressur lzed.

Cheekout valve depressur l zed.

None.

Valve moves to ground posltlon. Lighis 1 and
lD off and light IA on.

POWER and AC INPUT lights oft.

y. On ELEC','RICAL CONTHOI. panel, press
TES'f SELECT 1 SWitch-light.

z. On ELECTrtlCAL CONTHOL pan!!l, press
POWER switch -light.

aa. Remove checkout valve from test setup. None.

d,. If checkout valve testlng is terminated. secure None.
equipment as outlined in paragraph 21-24.

ac. Install protective closures. Hefer to None.
l'ara~l'llph 21-2,
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Secti"n XXI
Paragraph 21-21

Pl'oeedu]'(>

21-21. TIMING-TEST.

H-3890-3
Volume II

Hesult

a. Make bUre COIllI'O~('Dts Test Console 03141
and ('hcckout valve arc prepared 101' usc as out
lined 11\ paragraph 21-17.

b. I'r('pa"e oscillator aurl digital vollnH':er
(f)V~lJ for timing-test. (See flgnre 21-10.)

NOTE

No,le.

N~)J1C .

All swltch('s uSNI durin>( this test arc lorated on the ELJ::CTHfCAL
C.ONTHOI. panel unless otherwisl' slwcilled.

(', Turn VOLTAOJ:: AD,JUST knob 10 full n~;

C!lEASE position.

I d, Adjust oseilla!",' frequcncy vernier unlil
DVM Indicates 010.000 tOOO. 005 KC,

c. Aft"r 5 minutes, check that DVM indicates
specified reading. Oscillator may require
adJu,:tmcnt.

f. Disconnect oscillatol' test Icad from DVM
reccl'hlcle J9 and connect It to reC(~I)taclc J3.

1\. On digltal voltnwter panel, perform the
followinl{:

(1) Move 100 KC STD lNT/~;XT switch to
the EXT position (I'{'al' of unl~).

(2) Tl!rn FUNCTION switch to EXT SE:L.

(3) Turn SAMPLE PEmOD switch to EXT
SEL.

h. C",,'wd ('able llB52715-2 to INS'l'HUMEN'l'
,mUel In test cell; then conned olhcr end to chc(.k
aut valve.

i. Turn VOLTAGE ADJUS'r knob until VOLTS
nH'tel' indicates 18 ,1/2 volts.

j. Press TEST SELF:CT 2 switch-light

k. On L,.~ tHUll'l, prpss RESET switch.

1. Press 'rES'C SELECT 1 SWitch-light; Ihen
record DVM indication.

m. On DVM pallel, press HESET switch.

VOLTS meler must inelicat" l('ss than 5 volts.

DVM nllwl tllcll('ate 010.000 1000. OOG Ke.

SamE! as step d.

None.

None.

None,

None,

NOllc.

VOLTS meter must indicate 18 ±l/2 volts.
Valv(, moves to ground position. and l1ght lA
on (dim).

Ll.ht 2 on.

DVM must indicate 000000 M1LLI-SEC.

Valve moves to engine position. Light IA off,
light lon, and light 1B on (dim). DVM indi
cat10n nJust not l'xceed 000000 MII,LI-SEC.

DVM must indlcatl' 000000 MILLI-SEC.
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Proc~dure

n. Press TEST SELECT I switch-light; then
l'pcol'd DVM inoieation.

o. Turn VOLTAGE: AD.JUST kllob until VOLTS
meter indicates 24 i 1/2 volts.

p. ()n DVM pa'1cl, press HESE:T switch.

'[. Press TEST SELECT I sWllch-lignt; tlten
record DVM Indication.

1', On DVM panel, p"ess !lESET swilch.

Section XXI
Paragrnph 21· 22

Hesult

Valve moves to ground position. Lights I and
1J.l off and li~ht lA all (dim), DVM indication
must not excecd OOGOOO tv!ILI,I-SEC.

VOLTS metel' must illdicate 24 tl!2 \ olts.

DVM mllst indirate 000000 MILLI-~JEC.

Valve mOvcs to cllgine :lositlon. Light lA off
and lights 1 aud 10 OIl. DVM i"dlcatioll Illust
not eXI'e"d 003500 MILLI ·SEC

DVM rm:sl Illdicalp 000000 MILLI-St:C.

s. Press TEST SELECT I swiklt-li~ht; then
l'c( ,)I'd DVM mdll'ation.

t. TUI'Il VOi/fAGE ADJUST klloh until volts
meter Indicates 28 ± 1/2 volts.

u. On DVM panel, press IlESET swilch,

V, l'rcss TEgT SELECT 1 swltch-light; thell
l'ccord DVM indlcatlon.

w. On DVM panel, press RESF:T switch.

x. Pre.~~ TEST SELECT 1 SWitch-light; then
record DVM Indication.

y. Press TEST SELECT 2 and POWER "wltch
light.

z. Turn off oscillator; then rprJlove osclllator
and checkout valve from test setup.

V n IUOVPH 10 v.round po',ltioll. Llj~htfi 1 alld
III off alld li~ht 1/\ Oil. r;VM Indication must
nol exccpd 003500 tv! ILl ,1·i:I·;C.

Vo:ls meter must inrlic'ate 2U ; 1/2 volts.

DVM lnust iudi(',lte 000000 MIl,LI-SrW.

Valve IlI,We!) to engine positIOn. Light lA olf
and lil\htB j and In on. DVM Indication lIlUst
not exceed 003000 MILLI-Sk~C.

DVM must indicate 000000 MILLI-SEC.

Valve moves to ground posItion. LllIhts 1 and
ID off and light 11\ on. DVM indicatlon must
not excepd 003000 Mll,LI-SEC.

Lights lA and 2 off 1nd POWER and AC INPUT
light" olf.

None.

aa. U checkout valve testln!I is tCI'Hlinated, secure None.
eqUipment as out! In cd in paragraph 21-24.

abo Install protective closures. Hefel' to
paragraph 21-2.

21-22. I,EAK-TEST.

a. Make sure Compollents Test Can Bole G3141
and checkout valve arc prepared for usc as C'Jt
lined In paragraph 21-17.

b. On ELECTRICAL CONTROL panel, prcss
POWER switch-light.

None.

None,

POWER and AC INPUT lights off.
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Section XXI

Procedure

R·3896-3
Volume II

Pcsult._-_.
e. Connect choc!<out valve ~o console for seal

Ipak-tost. (Spe figure 21-13.)

d. Open hand valve 19-902260~-1.

e. 0" ELECTfUCAL CONTHOL panel. I"'''ss
POWEll switch -light; Ihun press TEST SELt;CT
1 swlteh·lI~ht.

f. Usin? II/,ED PllESS FUEL COMPATInLE panul,
apply pre"sure (0 INLET port (A) as follows:

(I) AdjLlst PRESSUHE HEGULATOH nntll
IV,;(; SUPPLY l'HESS gage inchen!l's 100.10 pst.

(2) Slowly op"n SHUTOFF valve until 1·/lBS·
sum,; MONl'I'on "A" [:age· iudlcales 10 } I psl.

~, Measure and l'e(,ol'd leakage from OUTLET
No. 2 :)ol't (C).

h. Muasul'(\ and record leakal~Q from "pnl pln'1.

1. Uslnf: leak-lest eompoLlnd (MIL-L-25567),
chcek flange Joints for leakal:e for :.l.1 mlnutus.

J. On Mt:D PHESS FUEL COIl1PATIDLE panpl.
slowly opcn SIIUTOFF valve until pm;SSUllE
MONITOR "A" f:i 6C indicates 30.5 psl.

k. Repeal steps g through !.

I I. Close hand valve 19-9022606·1; then open
PHESGURE MONITOR "A" gage VENT valve.

I m. On MED PRESS FUEL COMPATIBLE panel.
slowly open SHUTOFF valve unUI PRESSUHE
MONITOR "A" gal:e Indleates 100 } 10 psl.

I n. Hepeat sleps l.\ lhrough I.

0. Uslnl; MED PHESS FUEL COMPATlllLE pmel,
increa~e pressur" to INLET porI (A) as follows:

(I) Adjust PRESSURE HEGULATOR until
HEG SUPPLY PRESS gage Indicates 550 ±50 psI.

(2) Siowl; open SHUTOFF valve untl! TEST
CELL MONITOH PRESSLRF. gage indicates
500 ± 50 pol.

p. Repeat steps g throul:h I.

None.

None.

POWEll light ON and AC fNPUT lil(ht on.
Valve moves to engine position and lights 1
and 113 OIL

MEl) Plms~ FUEL COIlIPA'I'lIlLE panel
pressuriz"d.

PHE~SlJIlE MONITOn "A" gage must Illdleale
10 H psl. INLl';T pOl'! (A) pr,,"sorized.

L"aka:4e from OUTLWI' No.2 port (C) 11l1l"t
nut ex",',," 20 sei'n.

I.,eakugu fro,,\ vent port must not ex('eed 5
selm.

No leakoll\" is ullowable.

PH~:SSURE MONITOH "A" uuge must indlcutc
30 i 5 P"l. INLET port (A) pressurized.

Same as steps g through i.

PRESSURE MO~TI'OR "A" gage depressurIzed.

PRESSUHE MONITOR "A" gal(e must indicate
100.10 pst. INLET port (A) pressurized.

Same as steps g through I.

MED PRESS FUEL COMPATIBU; panel
pressurized.

'rEST CELL MONll'OH PRESS1JflE guge must
indicate 500 ± 50 psi. INLE'r pori (A) pl'CS
su rlzed.

Same as sle,ls g th"Olll(h I.
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G3141

PNI<;U HIGII VIt&.<J:J -..
(!o'l1t.:L COMPA'l"ILlLIi:)

TEST CELL

IllOT~UMEN"r-GJ.

c=:-._==r:1
I) 0-1000 PSllJPNE~

C
: ,h (t'UEL COMPATIll"EI I

~ n DE.' A ~l=.===~ "HEU MF.Q PRE&:l q
~ (FUEl. COMPATIIH.E) I

~-n- !
P:'l I'HF.UUJW~L.!J Mml "A" INJ.F.T !,

I,
INS I'RUMEN r [J

ird1 _-.d

I
~ PNi:U LnwJ~
~ MON "A" INU:T i

i

....J

IT!
r-1

[ Il

C

]A

D E "
j(.=-

lijt

JOPI'ET u:Ax· '1'1:1'1'
(f:NtiIN"~ l'OSITION)

POPPET LEAK· TEST
iOROUND PCl8ITION) r Il

Il

r-1
c

A J
F

MSTllUMF.NTIT •

r~;::=:;··_====:P:H:E:U:I=~~
MON "A" INLET !•I

I

'-'~ 1t=t.=====-============lJ?~
PNEU MEO vnESS ~.
(fUEL COMPAT101~F.) i

VALVE PORTS

A INI.ET

D OUTLET NO, 1

C DI}TLI:T NO :I

D I,'UE L MANIFOLD

£ IG1U'T10N MONJ'l'OR VAINe

a PLUGGED

c=I rUJ:'L·COMpATmI.,~8YSTIM

[!J Cof.: ,I.E 88527f5·2

rn VALVE 19-90i26~·1

[!3 VALVE 19·"02658'1-2

F CIIECKOUT1.- . _

l!'!gllre 21-13. Checkout ValVL Leak-Test Selup

Change No.9 - 31 -July 1967 21-25



Section XXI

Procedure
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Volume Il

Hesult

'I· URing MED PRESS FUEL COMPATIDLE (lan!'l,
reduce 1"'cRsure to INLET port (A) as follows:

(1) Close SHUTOFF vllive and o(len VEN1'
valve.

(2) Adjnst pm;S::;UIlE HEGULATOH nntll
REG SIJPPI,Y PRESS lIagc indicates zerO.

(3) Clos\! VENT vall'e.

r. Helllovl' plllg fl'om OUTLET No. 1 (lort (11);
t1Wll Inst,lll a plllll ill Oll'rLET No. 2 port (C).

s. Opel1 hand valv!' 19-9022606-1: then close
I'HESS(JIlE MONfTOH "A" gage VENT valve.

(, On j;:l,EC'I'H1CAl. CONTHOL panel, pH'SS
Tl,ST SELF.:CT I swilrh-light.

u. Using MED PHEBa FUEl, COMPATIDLE pancl,
al,ply IH·esBut·(, to INL~:'I' port (A) as follows:

(I) AdjtlHt PRESSUHE REGUI,ATOR until
HEG SUI'PI,Y PHESS gall!' indicates 100 flO psI.

(2; Slowly open SHU'rOI'Jo' vatvl.' until PRES
SUflF: MONITOH "A" l(a((1.' indicates 10.1 psI.

v· Measurl.' and l'ecord l!'akage from OUTLET
No, 1 (lort (13).

w. Measur" and record leakage frolll vcnt (lort.

x. Uainl; lea1<-II>st compound (MIL-L-25567).
check flallile joints for leakoge for 2 ·1 ndnutcs.

y, On MED PHEBS, F'UEL COMPATIf3I,F; pancl,
slowly "I'('n SHUTOFF valve Ulltll PRESSUHE
MONl'1'OH "A" gal(e indicates 30 ±5 psi.

I.. Hcpcat steps v thJ'ou~h x.

I aa. Close hand valve 19-9022606-1; then open
PRESSURE MONITOR "A" gage VENT valve.

I abo On MED PRESS .FUEL COMPATIBLE panel,
sl(,wly open SHUTOFF valve unlll PRESSURE
MONITOR "A" gage Ind!llates 100 ±10 psi.

I ac. Hepcat steps v through '{.

INLET pol'l (t.) dCl'ressurlzed.

MED PHESS FUEL COMP<\TlBl,f. pauel
dcprCHSlIl'lzcd.

None,

None.

Nune.

Valvc moves to ground I,nsllion. Lights I and
III off and 111(ht 1A 011.

MED PHESS FUEL COMPATIBLE panel
prcssur!z('d,

PIlESSURE MONITOH "A" gal{e must indicate
10 I I psI. IN 1,£0: l' P01't (Al pl'easurl zed,

Lcakage from OUTLE1' No, 1 port (U) must
not exceed 10 Bclm.

L!'akage from vent port nlllS! not exceecl 5
selm,

No leakUl~e is allowable.

PHESSUIlE MONITOH "A" gUile must illdlcate
30 t5 psi. INLET port (A) pressurized.

SUIllC as sleps v through x,

PRESSUHE MONITOR "A" gage depressul'lzed.

PRESSURE MONITOR "A" gage trl"st Indicate
100 ± 10 psi. INLET port (A) pressul'lzed.

Sume as steps v through x,
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Section XXI
Pa.ragraph 21-23

Procedure Rpsult

ad. Usinl'( MED PFlESS FUEL COMPATIBLE panel,
in<'l'case pressure to INLET POl't (A) as follows:

(I) Adjust PFlESSlJRE IU~GULATOn until
IU:O SUPPLY PllESS gage indicates 550.50 psi,

(2) Slowly open SHUTOFF valve until TEST
CELL MONITOIl PHESSUm~ ga,:c indicates
500 ,50 pst.

ao, Hepcat stop~ \' t1l"ol.gh x.

af. Using MED PHESS FUEL COMPA TI13Lf; pllJlel,
reduce pI'cssm'e 10 INLF.T port (A) as lollows:

(I) Close SHUTOFF valve and open VENT
valve,

(2) Adjust PR~SSUHE HEGULATOR until
IlEG SUPPLY PHESS gage Indlcatep zero.

(3) Close VENT valvo.

ago On EU;CTHlCAL CONTHOL panol, press
I'OW EH bwllch-light.

MED PflESS FUEl, COMPATIALf; panel
pressur i zed.

TEST CELL MONITOR l'HI::SSUH8 gag!' l11ust
Indicate 500 ,50 psi. INLET port (A) p, Ch

Hurtzed,

Same 'IS stepb v through x.

INLET 1,01'1 (A) deprossurlzcd.

Mf~D PHESS FUEL COMPATIBLE panel
depressurlzcd,

None.

Llf;hl lA, POW~H, and AC INPUT lights of!.

WARNING

The following procedure uses cleaning compound, whleh Is
volattle. Usc In it well-ventllaled area since the vapors
displace the oXYI:en in the all', resuiling In sulfocallon.

agA. Remove all leak-test compound from None.
joints and fillings with a clean, dry cloth, or by
Ih.shlng Inaccessible areas wllh cleaning com-
pound i.\1IL-C-81302).

ah. Hemove checkout valve from test setup. None.

ai. If checkout valve tesllng Is terminated, None.
secure equipment as outlined In paragraph 21-2'1.

aj. Install protective closures. nefer to None.
paragraph 21- 2.

21-23, POPPET LEAK-TEST.

I
NOTE

None.

None.

POWER and AC INPUT lights off.

POWER Ilghl ON and AC INPUT light all.
Valve moves to engine position and lights 1
and IB on.

This lesl Is required only on checkout valves 308770 and 309116.

a. Make sure Components Tpst Console G3141 None.
and checkout valve are prepared for use as outlined
In paragraph 21-17.

b, On ELECTHlCAL CONTHOL panol, press
POWER swltch-llght.

c. Connect checkout valve to console for poppet
leak-test (enb'ine position). (See flgure 21-13.)

d. Open hand valve 19-9022606-1.

e. On ELECTlUCAL CaNTHaL panel, press
POWEll sWlteh-lI{'.ht; then press TEST SELECT 1
switch-light.
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Procedurc

l. Using MED PRESS FUEl, 1:;0MPATlllLE panel,
apply Ill'esslIrc to FUf;L MANa'OLD port (D) as
follows:

(1) Adjust PREssum: rEGULATOR unll'
fmG SUPPLY PIlESS gagc Indicates 50 t5 psl.

(2) Slowly 0PCll SliUTOFF valve until PHES·
SUHE MONITOH "A" gage Indicates 10.1 psi.

g, Mea~urc and record lealmge Irom CIIF.CK·
OUT pori (F),

h. Uslnff leak-test compound (MIL-L-25567),
check [[anile jolnls lor leakage lor 2 il mlnutcs.

1. On MED PIlESS FUEL COMPA11DI,f; panel,
slowly open SHUTOH' valve untl! PHESSUIlE
MONI1'01l "A" galle indicatcs 30 i5 psl.

J. Hepea, stcp>: ,( and h.

k. On MED PlU~SS FUEL COMPA nilLE panel,
close SHUTOFF valvo: llten adjust PHl~SSURE
HEGULATOR uhlll IlEG SUPPLY PRESS gagc
indleatcs zc,'o.

1. Close hand valve 19-9~2"606·1; then open
PHESSIJHE MONlTOH "A" gage V?;NT valve.

m, Using HIGH PRESS FUEL COMPATIBLE pano),
Incrcase prcssurn to FUEL MANIFOLD port (D) as
followtJ:

(1) Adjust PHESSURE REGULATOR untll
IlEG SUPPI,Y PHESS gage Ir,dlc.'les 1,400 ;50 (lsi.

(2) Slowly open SIIUTOFF valvo.

n. Ilepeat steps g and h.

n. On HlGli PRESS FUEL COMPATInLE panel,
adJusl PHESSUHE m:GULATOH unltl IlEG SUPPLY
PHESS gage tmllcates 2,900 ,50 pal.

p. Hepcat steps g and h.

'I. Using Hln'I PHESS FUf:l. COMPATIBLg panel,
reduce pressure to FUEL MANIFOLD port (D) as
lollows:

(1) Close SHUTOH' valvo and open VENT
valve.

(2) Adjust PHESSURE REGULATOn until
REG SUPPLY PRESS gage Indic;:.tes zcro.

(3) Close VENT valvo.

r. On EI,ECTHICAL CONTHOL punel, press
TEST SELECT 1 swltch-Jlght; then press POWEH
switch-light.

Hesull

MED PHf;SS FUEl, COMPATIJlU: !,~nel

pl'cssurlzed.

PHESSURE MONITOH "A" g,lge must indicate
1011 psI. FUEL MANIFOLU port (D) (lres
SUI'] zed.

Leakuge from CHECKOUT pori (F) must not
excced 10 schn.

No leakage Iii allowabln.

I'RESSURE MONITOH "A" (lage must lndic~tc

30,,5 pst. FUEL MANIFOLD port (D) pres
surized.

Same ao BtfJPS ~ and h.

.viED PHES;: FUF:L COMPA 1'10 I,I;; p'lIlcl
dcpressurlzed.

l'H1~SSUHE MONITOH "A" gage dcpressurized.

mGII PRESS FUEL COMPA TlBU,; panel
prcssurized.

REG SUPPLY PHESS gage must Indicate
1,400 150 psI. FUEL MANIFOLD pori (D)
pressure Incroased.

Same as steps g and h.

HEG SUPPLY PRESS gaGe must imllcate
2,900150 psi. FUEL MANIFOLD port (D)
pressure InCl'eased.

Samc as sleps g and h.

FUEL MANIF01,D I'ort (U) d0l'l·cssu!'lzed.

HIGH PHESS FUEL COMPATIBLE panel
dcpressurized.

None.

Valve moves to l'.l'ound position ant1llt~hts 1
and 1D off. POW!;;H and lie INPUT lights off.
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Proccdllnt

s. r~otllove chccl\Out valve from test setup; then
r~colln~ct valvo for POPI)(!t lenk-test (ground
position). (See figure ?I-IS.)

t. On o":LECTRlCAL CO;>lTlWL panel. pl't'3S
POWER ~witch light.

u. Using MED FHESS FUEL CCMPATIBT.E panel,
appiy pressure to CHECKOUT l,ort (F) as [ollows,

(1) !ldju~t PRESSUHJ;; m:'~Ur"ATOH lmtil
REG SUIJ PLY !'m~ss IJav,o indicates 100 110 psi.

(2) Slowly open SHUTOFF valve until PilES·
SURE MONITOH "A" gage indicates 10 '·1 [lsI.

v. Measure and record leakage Irom .fUEL
MANIFOLD p01"1 (n).

w. Usir,r; leak-lest compound (MIL-L-2GG67l.
check flange J'lints for le"I;"go for 2 j 1 minutes.

x. ()n ME)) l'HBSfl FUEl. COMPATIBLE panel,
sl(J',lly op'''' SHUTOFf>- val'I(' until PHESSURE
MONITOH "A" ~age indtcall's 50.5 p~l.

y. R~ped steps v and w.

z. On MED PHESS FUEL COMPATIBLE panel,
slowlv open SHUTOFF valve lIntH PHgSSURE
MONITOR "A" (I'We indicat"" 100 t 10 psI.

aa. n~peat steps v a"d w.

r.ll. L'~"nf( MJ.m Plmss PUI'L t'OMPA'I'InLE
panel, reduce pressure to CHr.~CKOlJT port (P)
as follows:

(1) Close SHUTOFF valve and open VENT
valv().

(2) i\rljusl PHESSlJRI> m~GULATOR lintil
n~:G SUPPLY PHESS Bllge j"dicales 7oel·o.

(:i) Close VENT valve.

"c. 0" EJ..EC·rRlCAL CONTHOL panel, press
1'01'11'1{ swi(ch -I ight.

Section XXI

None.

POWEH llg:hl ON and AC INPU'l' light on.
Vaive moves to ~roul\d position and light I A
011.

MEn PRESS F'UEL COMPATIBLE panel pre.J
sur/zed.

PHESSURE MONITOR "A" gage must indicate
10.1 psi. CHECKOUT port (F) pressurized.

Leakage from FtJl;L MAN1FOLD port (D)
must not exceed 10 ~clm.

No leakage is allowable.

PRESSURE MONITOR "A" gage must indicate
[>0 i f) psI. CHECKOUT port (F) pressurized.

SanLe as steps v and w.

l'HEStlUllE MONITOH "A" gage must indicate
100 dO psI. CHl~CKOUTport (F) pressurized.

Same as steps v and w.

CHECKOUT port (F) depressurized.

MED Plll>S3 FUEl. COMPATIBLE panel
depressurized.

None.

POWr~R and AC INPUT lights off.

WARNING

The Jollowlng procl)(lure UfUJfl cle'm'u~( 'Jompound, which is
vol "-tlle. Usr, In " weli-venHlat~d area Blnce the vapors
displac(' tilt' oxygr,n in the all'. reuulting In suffocation.

arA. Hemove uJ! Iealt··test compound from None.
joints and filtlngs with a cletlfi, di'y ('loth, 0" hy
flushing Inacces/llble areaR with cl ~ani'lg ('om-
pound (MIL. C·31302).

ad. Henwve checkout valve from test selup. None.

lie. If check01,t valve teBlong Is terminated, None.
secure equipment as outlJned In paragraph 21-24.

aI. InHtaJ! prof(,ctlve dosufes. HeIer to None.
pa.ragraph 21- 2.

Chango No. 20 - 19 May 1071 2t-29
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~~(:tlon X:n
l'aragr<Jphz 2~-;l3A to 21-33

H-3896-3
Volume I!

21-23A. ENGINE HETURN SWITCH
DEAC'J'UATED POSITION VEHlFICATION TEST.

21-26. CHECKOUT VALVE ACTUATOR
308399.

None.

Multim~ter must indi
cate infinity between
pius A and C and contI
nuity between pins B
and D.

.P-roeJ)_tlu~!!.

a. Usill!>; a multi
meter, continuity test
position switch.
Hc<:ord multi met~r
indicalloll.

b. Install protec
tive closures. Hefer
to paral~raph 21-2.

21-24. SECURING TEST EQUIPMENT.

21-27. The follOWing procedures contain clean
ing. inspecting and repai ring, and testing in
formation reqUired to maintain the eheckout
valve actuator. D1aassernbly and assembly of
the checkout valve actuator is not recommended.
See figure 21-14 for special test eqUipment
used during these procedures.

21-28. CLEANING.

21-32. 'fES'!'ING.

21-30. INSPECTING AND REPAmING.

Flr;Ill'e 21-11. Special Test F~quipmC!nt

for Checkout Valve Actuator

21-29. Clcan electrical connector and hand
wipe extcrior surfaces of filter and actuator
as out1.lned in R-3896-3, Volume I.

Use

Makes electri
cal measure
ments

Makes insulation
resistance
tests

Part Number Nomenclature

Model Multlmeter
630 (Triplett),
01' eqUivalent

Model 1620C Megohmmeter
(Freed Trans-
former Co), or
eqUivalent

21-31. Inspecting the checkout valve actuator
determines If the individual parts have been
damaged by OlishandHng 01' wear. See figure
21-15 and illGp(,ct individuul partl'l fOl" general
condJtlon, thread damage, corrosion, distor
tion, nicks, bUI'S, scratches, and bent electri
cal pins.

21-33. This llrocedul'c outlines requirements
for testing the checkout valve actuator. Any
deviations, inclUding the use of other test
equipment, must be equivalent to the test re
qulrements, nafety st.'l.ndards, and equipment
specified III this procedure. Hefer to paragraphs
21-34 and 21-35 for ('heckout valve actuator
test procedures.

21 .. 25. After chec]wul valve It'sting" is eOlll
pleted and vnlve is removed from test setup,
secure equiplllent as follows:

a. Heduce facility gaseous nitrogen supply
to zero.

b. On PNEU "OUHCE CONTROL pand, close
NITROGEN SOUHCE SHUTOFT valve.

c. On SYSTEM SUPPLY p"nel, close TO
FUEL COMPATIBLE SYS shutoff valve; thcn
open SYS VENT valve.

rI. On MED PHESS FUEL COMPATIBLE
pan('l, open SHUTOFF and VENT val ves and
adjust PRESSUHE HEGULATOR to vent
trapped pressure.

e. Close all shutoff valves, rel<ulators, and
utility valves.

f. Make Alire all pressure gages indicate
7.01'0; then close all vent valves.

g. Cap utility panel and test cell panel outlets
and connectors.

h. Turn oscilloscope and digital voltmeter
p,)w!!r off.

i. Move TEMPE:IlATURE Indieato1' switch
to OFF.

j. On HYDRAULIC CONTHOL panel, press
switch-lights so that llYORAUl,IC "YS'fEM BY
PASS lIl~ht indicates OPEN and remaining Hghte
Indicate CLOSE or VENT.

k. On ELECTRICAL CONTROL panel, press
TEST Sr-:LECT flwltch-ltghts so that all lights
are off; thcn press POWER ON switch-light.

I. Turn DC POWEH SUPPLY off.

m. On POWEn DlSTnlBU'rrON panel, pull
out circuit breakers.

21-30 Change No.2) - 12 November 1971



Part Name

Filter

Actuator

R- 3990- 3
Volume 11

Inspecting

Damaged threads.

Bent or broken pins on
electricai connector.

Damaged scaling surfac!'.

Damat:ed threads.

Damaged shaft.

Sectlon XXI
Paragraph 21- 34

Repairing

Refel' to H-3890-3, Volume I, for
thread repair.

Heplace t\ctuator.

Repl2.co actuator.

Ref'Jr to R-3896-3, Volume I, for
thread repal r.

Replace actuator.
,----------

Figure 21-15. inspecting and Repairing Cher;kout Valve Actuntor

Procedure

21-34. HESL'lTANCE TEST.

a. Connect a 29- vdc electrical pawcl' source
to actuator electrical connector (positive (i) to
pm A and negative (--) to pin E). Make sure
power source is turned off.

NonlJ.

CAUTION

The 28 vdc must not be applied to ',lins A and n simultaneously,
since dama,:!! to the equipment will result .

• The correct polarity must be ma'intalned or the flltel' diodes will
lJe damaged when voltage is applied.

NOTE

The power supply panel located on Components Test Console
03141 may be used as a SOUl'~e for 28 vde.

b. Apply 28 vctc to pins ,\ and E to move
actuator to OPEN (onglne) position.

c. Deenel'gize 28-vctc elcctJ'ical power
Bource; then r<"move power source from eirc
trical connector.

d. With actuat',r in OPEN (engine) position,
uae multimotel' t,) measure resistance, llS
follows:

(I) Between pins A and C.

(2) Betwe'o'n pins Band E.

Actuator moves to OPEN (engine) pOSition.

None.

Hosistsnce mllst bo less than 10 ohl11s.

Rosistance must be lesa than 10 ohms.

Change No. 21 • 1? November 1971 21- 31



Section XXI
Paragl'a.ph 21-35

Procedure

R-3696-3
Volume II

Result

e. Connect 28 vdc to actuator electrical
connector (positive (t) to pin B and negative (-)
to pin E). Make sure power source is tnrncd
off.

None.

CAUTION

The 28 vdc must not be applied to pins A and B simultaneously,
since damage to equipment will result .

• The correct polarity must be maintained or the filter diodes will
be damaged when voltage is applied.

f. Apply 28 vdc to pins Band E to move actu
ator to CLOSED (ground) position.

g. Deenergize 28-vdc electrical power
source; then remove power SOUl'c~ from elec-
trical connector, .

h. With actuator in CLOSED (ground) posi
tion, use Illultimeler to measure resistance,
as follows:

(1) Between pins B a'ld D.

(2) Between pins A and E.

i. Leave actuator in CLOSED (ground)
position.

21-35. INSULNrION RESISTANCE TEST.

a. Using megohmmeler, appiy 50 vdc for
2.0 (to. 5, -0.0) minutes between each pin and
case individually, and measure resistance.
Connecl !lositive (t) to pins and negative (-lto
case.

Actuator moves to CLOSED (ground) position.

None.

Resistance must b~ less than 10 ohms.

Resiutanc>, must be lees !ban 10 ohms.

None.

Insulation resistance between pins and caM
must exceed 50 megohms.

CAUTION

The electrical connector must be dry prior to performing test,
since moisture can cause the insulation to break dOwn •

• The correct polarity must he malntalnod or the filler diodes will
be damaged when voltage is applied.

NOTE

InJUal low.. resIstance readings due to charging of the filter capac
itors must not be the cause for rejecting the actuator.

21,32 Change Nit. ?I • la No\'omber 1971
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SECTION XXII

ENGINE CONTROl, VALVB

Sectlon XXII
ParngraphA 22·1 to 22-2

WAl:NING

COMPONENTS TES'!' CONSOLE G2141 AND COMPONENTS ADAPTER SET
G3143 MUST BE OPEUATED BY AUTHORIZED PERSONNEL TRAINED
IN THE USE OF THE EQUJPMENT. I

22-1. ENGINE CONT~OL VAINE 801875.

22-2. The following procedures contain the
disassembling, cleaning, inspecting, and
repairing, assembling, and testing Information
required to maintain the engine control valve.
See figure 22-1 for lest equipment and special

tools. Refer to R-3811B-4 for protective closures.
Lubricate (Method A) all closure fasteners used
in valve inserts with lubricant grease RB0140-012
(Rocketdyne). Specified iubrication methods are
outlined In R- 3896- 3, Volume I.

Pa.t·t No.

'1'··5031700

G3141

G3143

Madill 521CR
(HeWlett
Packard Co),
or equlvalent

MT··I09
(Waugh). or
equl valent

Model G-12
(Triad Trans
former Corp),
01' eq\llvalent

Nomenclature

Pressure Test Fixture

Components Test Console

Components Adapter Set

Electron! c Counter

Flowmeter (3/4-lnch
inlet lJ.Jld outlet)

Transformer

PresSUl'e Gage 0-15 pslg,
0.25% fu11- scale accuracy,
hydraullc sel'Vlce, or
equivalent

Use

Adapts to valve ports during pressure test.

PrOVides gaseous nitrogen and hydraulic
fuel for testing engine cor.lrol valvo.

T'l'o\ides hardware for engine control
valve test setups.

Provides a means for measuring flow
do ring timing and actuation tests.

Provides a means for measuring flow
during timing and actuation tests.

Provides voltage cornpatiblllty between
flowmeter and electronic counter during
timing and actuation tests.

Measures hydraulic pressure during
surface wetting leak-tost.

Figure 22-1. Test Equipment and Special 'fools for l'~nglne Control Valve

Change No. 22 - 15 Februar; 1972 22-1



Section XXII
Paral\l'aphs 22- 3 to 22 - 8

I Figure 22-2 deleted.

R-3896-3
Volume II

22-8. PRE-CLEANING FILTERS.

22-3. DISASSEMBIJNG.

22-4. Disassemble engine control valve. as
l"equired, to accomplish necessary repairs
and/or replacement. SeD figlJre 22-3 for parts
and index numbers.

a. Remove plugs (1), ~askcts (2). and
bolts (3).

h. Remove boIt~ (4), washers (5), valves (6),
retainers (7), and packings (8).

c. Hemove bolts (9, 10), washers (11),
solenoid valve (12), and seal (13).

d. Hemove bolts (15), washer (16), and
COVel" (17).

e. Hemove liltel"s (18, 2·1) with a 3/8-24
threaded '1'. handle, then remove retainers
(19, 25) and packlngs (20, ~3, 26, 27) from
mlers.

NOTE

Plate (28) and pins (29, 30) need not
be removed unless damaged.

22-5. CLEANING,

22,·8. Clean HIter of engine control valve as
outlined in parag"aphs 22-7 through 22-10.
Clean remaining valve paris for hydraull~

Gerv! CD as outlined In R- 3896- 3, Voll,me r.

22-7. CLEANING FILTERS, Engine control
valve filters musl be cleaned tl1il'asonically.
The t,ltrasonic generaiol' and transducer must
be capahle of 15·40 ke per second, 5 watts per
sqU<lI'e Inch minimum Cltd 7. b walts per square
jnel> maximum (calculated) power input for par
licle counting, and 3 watts per square inch
minimum power illput for cleaning. Tho pC/weI'
of the unit (Input Inte tank) may be calculated
as follows:

Nametag rating (,{ ge.lerator Number of
.--.----.- 2

TanK durface area (in2) - watlll/in

22- 2 Change No. ~O - 19 May 1971

a. Prepare a solution of the follOWing Ingre
dlentB. Solution must be Ihoroughly mb:~d and
heated to 110· to 120· F. Increased equlval~;It

amounts may be used for larger volllmes.

(I) 1,000 millUlters distilled or deionized
water.

(2) 30 grams EDTA (ethylenediamine tetra
acetic acid).

(3) 225 grams nsp (dlsodlum phosphate
heptahydrates N02ffP047H20).

(4) 5 milliliters triton X-lOa.

b. Filler solution through a filter disk (10. O
micron maximum) and collect in a clean stain
less sleel conlainer.

NOTE

Solution must be conilnuously recir
culated through 25-micron (absolute)
stainless lileel fllter.~ when ullrasonlc
Wllt Is not turned on.

c, Susper-oJ filler to be cleaned with open end
up in solution and soak for 10-15 minutes. So
lution terr,perature must be 120· it5· F.

d. Fo!ll"wing soaking period, operate ultra
sonic Wllt at <l minimum of 3.0 watts per square
inch for 10-12 ndnutes.

e. Remove filter and suspend (open end up)
1n a clean glass container containing filtered
tap water (25-micron absolute) heated to 140
±10· F. Operate ulh'asonlc unit tor 2-4 minutes
at minimum of a.o watts per square inch.

1. Chang.: water In ~o;llalner and repeat
step e.

g. Hepeat steps c and d, increaSing times
by G-6 minutes.

h. Rinse ~lIters with filtered (25-mlcron
ahsolute) deioni~~dwater (ambient) at ful! flow
fOl' 3- 5 rnlnuies.

:. Repeat steps e and f.
j

1
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R-3896-3
Volume II

Section XXII

13

II

~~. tJ
, -flJ

1f{O
11 10

Fl-~-41

1 Plug 10 Bolt 18 Filter
2 Gasket 11 Washer 19 Retainer
3 Bolt 12 Solenoid Valve 20 Packing
4 Bolt 13 Seal 21 (Deleted)
5 Washer 14 (Deleted) 22 (Deleted)
6 Valve 15 Bolt 23 Packing
7 Retainer 16 Washer 24 :f'iller
8 Paclang 1M lnse rt 25 Hetainer
9 Bolt 1'I Cover 26 Packing

Figure 22-3. Engine Control Valve--Exploded View

27 Packing
28 Plate
28A Insert
28B Insert
28C Insert
29 Pin
30 Pin
31 Manifold

Change No. 20 - 19 May 1971 22··3



Section XXII R-389a-3
Volume n

j. Repeat steps e and fusing flltered (25
micron absolute) dlstllled or deionized water
at ambient templIrature. Check pH of water
bath and water bath source. Readings must
agree within 0.2. Repeat stepa as necessary
WItH balance desired is achieved.

WARNING

The following procedure uses
trichloroethylene, which Is a toxic
Bolvent. Inhnlation of Its vapors
or prolonged contact with the liquid
can calls~ serious injury or death.

• Compressed gas must not be used
for drying or cleaning unless eirec
!lve chip guarding Is used and
personal protection equipment is
worn.

k. Dry filters In an oven at 2000 ;-l0° F for
a minimum of 30 minutes or by purging with a

I regulated source of 10W-pl'cssure (less than
30 pslg) gaseous r.Urogen (MIL-P-27401) or
clean, dry aIr conforming to the cleanness and
hllmidlty requirements 01 MIL-P-27401.

22-9. CLEANNESS OF EQUIPMENT.

WARNING

The following procedure uses
cleaning compound which Is volatlle.
Use In a well-ventilated area since
the vapors displace the oxygen in
the air, resulting in suffocation.

a. Check cleanness of equipment (without
installing flIter to be cleaned) with 200 milli
liters of cleaning compound (MIL-C,·81302)
filtered through II 0.45-micron flUm'. Pass
mtsl'ed cleaniug compound through eqUipment
and collect in a clean container.

b. Filter collected fluid through a black
n. 45-micron filter disk for particle cOllntlng.
Do not dl,srupt particle distribution on disk.

c. Pel'form particle count. Maximum num
ber of partlcles larger than 5il mIcrons must
noi exceed 100. If particles exceed this limit,
repeat p:-ocedurc unlll within accepted limit.

22-4 Change No. 23 - 3 August 1972

22-10. CLEANNESS TEST.

a. Install fllter in ultrasonic WIlt so that
fluid will pass through flJ.ter in designed direc
tion of flow.

b. Turn on ultrasonic unit (5-7 walts per
square Inch).

WARNING

The follOWing procedure uses
cleaning compount' which is volatile.
Use In a well-venlilated area since
the vapors displace the oxygen tn
the air, resulting ir, suffocation•

c. After 1 iO.25 mlnut6s and at intervals of
4, 7, and 9 minutes, pass 500 milliliters of
cleaning compowld (MIL-C··81302) through the
filter and collect approximately 2,000 mllll
liters of fluid In a clean container.

NOTE

Fluid level in filter container must
remain relatively constant at a point
near the filter collar.

d. Turn off ultrasonic unit.

e. Filter the sample through a black 0.45
micron membrane disk, rinsing collection con
tainer with clean fluid when approximately 25
mllliliters of sample fluid remains to be filtered.

f. Perform partlclf! count. For particles 50
microns in size and larger. the sntlre effective
filter dIsk s.rea must be counted and all partlcles
of 50·100 microns and over must be counted and
recorded, with no differentiation between parti
cles and fibers. Contamination collected fOJr a
2,OOO-mllllllter sample must not exceed 1,000
particles In 50-100 micron ranlle all<i 200 parti
cles in excess of 100 mial'one (Including fibers).
Fllters not meeting these requirements must be
recleaned as outlined in t1'.Is paragraph.



R-3896-3 Section XXII
Volume If

,

WAR2_'ING

The following procedure uses
trichloroethylene, which is a toxic
solvent. Inhalation of its vapors
or prolonged contactwith the liquid

can cause serious injuryor death.

• Compressed gas must not be used
for drying or cleaniug tufless effec-
tive chipguarding is used and
personal protectionequipment is
worn.

g. Dry fiRersin an oven at 200°±I0° F for
a minimum of 30 mlnutes or by purging witha
regulated source of low-pressure (less than
30 psig) gaseous nitrogen (MIL-P-27401) or
clean, dry air conforming to the cleanness and
humidity requirements of h_IL-P - 27401.

22-.II. INSPECTI2qG AND REPAIRING.

22-12. Inspecting the engine control valve
determines if the individual paris have been
damaged by mishandling or wear. Sea figure
22-4 and inspect individual parts for general
condition) damage of threads, corrosion, dis-
tortion, nicks,burs) .'tadscratches. Dimen-
sionallimitsare listedin figure22-4A and
form the guidefor serviceabilityofparts.
Minimum and maximtun values are given that)
when exceeded, require repair or replacem#nt
of the applicable parts.

22-13. ASSEMBLING.

22-14. The assembly procedures for the engine
control valve must be performed in the order
listed and all parts must meet cleaning require-
ments as outlined in paragraph 22-5. The
lubricant used in this procedure is hydraulic
fluid (MIL-H-5606). bXpeeified lubrication pro-
cedures (methods) are outlined fn R.-389e-3)
Volume I. See figure 22-3 for parts and index
numbers.

a. Lubricate (Method M) packings (2g, 27)
mid install packings and retainers (25) In
grooves of filters (24). Install filters (24) with
-'t 3/8-24 threaded T-handle in manifold (31).

Clmnge No. 23 - 3 August 1972 22-4A/22-4B
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Volume ii

Part Name told

Index No, Inspecting

Valve (S) Damage to sealingsurfaces or Replace.

gate.

SolenoidValve (12)

Seal (13)

Filters(18,24)

Manifold (13)

SectionXXII

Repairing

Refer to section)EKIII.

Deteriorstedor damaged seal-

,rigsurfaces.

Damage to element or sealing
surfaces.

Damaged inserts.

Deterioratedor damaged

anodic coating.

Damaged sealingsurfaces.

Damaged threads.

Replace seal.

Replace filter.

Replace inserts. Refer to R-3896-3,
Volume I.

Replace anodiccoatingor Irlditeas out-
lined in R-3896-39 Volume I.

Replace manlfo]d.

Hefer to R-3896-3, Volume Ifor thread

repair.

(
Figure 22-4. Inapectinga_tdRepairing Engine Control Valve

Part Name and Minimum Maximum
Index No. Dimension (Inches) (Inches)

Manifold (31) Check valve (6)bore diameter 1.687 I.689

Filter(24)bore innerdiameter I.380 I.383

Filter(24)bore outer diameter 2.249 2.251

Filter(18)bore inner diameter I.755 I.758

Filter (18) bore outer diameter 2,312 2. 314

Packing (8)groove diameter 1,509 I.511

Packing (8) land diameter 1. 684 I. 185

Inner end land diameter 1. 366 1. 369

Outer end land diameter 2,246 2. 247

Inner end land diameter 1, '/41 1. 744

Outer end land diameter 2.308 2.309

Thickness 0,182 0.192

Flat within 0.010 inch total

Valve (6)

Filter(9.4)

Filter(IS)

Se'al(13)

Figure 22-4A.

i

Dlmension_J Limits for Engine Control Valve

Change No. 11- 29 February 1968 22-5



SectionXXll R-3896-3
Paragraphs 22-15 to 22-16 Volume H

b. Lubricate (Method M) packings (20, 23)
and install packings and retainers (19) in
grooves of filter (18). Install filter (18) with a
3/8-24 threaded T-handle in manifold (31).

c, Position cover (17) on manifold (31)_ then
secure cover to manifold with bolts (15) and
washers (16). Torque botts to 320-390 m-lb.

d. Position seal (13) and solenoid valve (12)
on manifold (31); then secure solenoid valve _o
manifold with bolts (9, 10) and washers (11).
Torque bolts to 320-390 in-lb.

e. Lubricate (Method M) packings (8) aml
install packings and retainers (7) in grooves of
valves (6). Install valves (6) in manifold (31),
then secure valves to manifold with bolts (4)
and washers (5). Torque bolts to 80-100 in-lb.

f. Install bolts (3) in manifold (31). Torque
bolts to 80-100 in-lb.

g. Lubricate (Method M_ gaskets (2),and
lubricateplugs (I)by thoroughlywettingthe

threads. Place gaskets (2) on plugs (1), then
install plugs in manifold (31). Torque plugs to
40-65 in-lb.

h, Safetywlrebolts(4, 9, 10, 15) _nd plugs
(1).

22-15. TESTING.

22-16. This procedure outlines requirements
for testing the engine control valve using Com-
ponents Tes_ Console O,3141 and Components
Adapter Set G3143. Any deviations, including

the use of other test equipment, must be equiva- "
lenttothe testrequirements, safetystandards, . /
and equipment specifiedinthisprocedure.

Prior to startingthe test,installtestfixtures
on the engine controlvalve as specifiedin
figure22-5. Indexlettersare assigned to the
valve ports for ease of identification in illustra-
tions. Set up components test console electrical
patch panel as specified in figure 22-6 and pre-
pare console for use (figure22-6A). See figure
22-7 for engine col_trolvalve cutaway view.

Refer to par._raphs 22-17 through 22-18 for
engine controlvalve testprocedures, and see
figures 22-7A through 22-11 for test setups. |
Refer to figure 22-8C for a typical valve timing
trace. The engine control valve must be firmly
secured during testing.

WARNING

Components Test Console G3141 and
Components Adapter Set G3143 must
be operated by authorized personrel
trained in the use of the equipment.

CAUTION

The engine control valve start sole-
noid must not be actuated until 800
psig minimum pressure has been }
applied to either the GSE or ENG ....
supply port; otherwise, damage to
the spool can result.

Index I.etter Valve Port Fixture Port Connection

A GSE SUPPLY T-5031700-303 MS33658-16

B ENG SUPPLY T-5031700-303 M833656,. 16

C OPENING T-5031700-302 MS33655-16

D CLOSI_G T- 5031700-302 M833856-16

E RETUI_N T-5031700-301 MS33658-20

F OVERRIDE None AND1005O-8

NHIu and NHlb None AN815-4C

Figure 22-5. Preparing Engine ¢:ontrol Valve for Test

22-6 Change No. 22 - 15 FebruazT 1972



R-3896-3 Section XXII
Volume It

(
DIGITAL

VOLTMETER

CRA_SIS

GROUND

TEffr

SELECT

7

r_..,_.b.__>_.a,_,CT

17N

I 1

17Pl I

-.)

I_L I lJ
FLOWMETER FREQUENCY MONITOR PATCtII_G

FLOWMETER

OUTPUT

RETURN

OUTPUT

R_TURN

HYO[_AULIC

FLOW

PhHUMAT[C
FLOW

902M01-S-21A

Figure 22-6. Cotnponents Test Console Patch-Panel Requh'ements (Sheet 1 of 3)

(
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Section Z_XII R- 3896- 3
Volume I[

/)

40 VDC I
POWEI| I RANGE

SUPPLY I SEI.ECT

VO),TMETE_

RANGE

SEI ECT

J'P AMMETE_

SEI EC'! 3

TEST

SE)_CT l

F 1-3 -2 -08

)

)

22-8

Fig_u,e 22-6. Ccmponents Test Cow,sole Patch-Panel Requtremelth_ (Sheet 2 of 3)

Change No. 2C - 19 May 1971
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R-3896-3
Volume II

Section XXH

Patch-Cord From J6- To J6- Patch-Cord From J6- To ,J6-

K3. (a) IB 13M K3. (a) 4K 8L
K4.09 lC 2C K3. (a) 41'1. 20L

128 K3. (a) 4E 20K

~g88-17(b)
IE 1311 K3.(a) 5L 51'
IF :lK(...) K3.(a) 5M 5H

K4.09 11' 3E 3088-14 6L 6M
41' K3. (a) 7C 17N

K5.09 IR 4R R3.(a) 7r~ 8E
ZOC K3 (a) 71" 'QL

K3 (a)
20M K3. (a) 7(; 171'

2E 13K K3. (a) 7J OJ
3088-17(h) 21" 3J(... ) K3. (a) 'IK 19K
K3. (a) 4C 4L K3. (a) 8C 17K
K3. (a) 2L 21' K3. (a) 80 17L
K3. (a) 2M 2R K5.09 8M 201'
K3. (a) 3C 20B K3. (a) 91" 12A
K3. (a) 30 + Input K3. (a) 1011 12D

Ext Sync K3Ja) llA 12C
(on Scope) K4.09 llC 13J

3088-14 31, 3M 13L
K3. (a) 40 20M K4.09 17M 17R

19D
._---

(a) Use any cable length required.
(b) Diode patch.. cord must he connected wHh red lead on same side as (+).

'---'---
Figure 22-6. Components Test Console Patch-Panel Requirements (Sheet 3 of 3)

----_._--- "--
Panel Control Position Indication/Remarks---

NOTE

The press-to-operate switch-lights located on the Components
Test CO'lsole 03141 operate on and off by alternately pressing
the face of the switch. Make sure swltch-l!ghts are pressed
only as necessary in order to obtain the specifted Indication.

CBl (30 AMP) Pulled out Console main power off.

CB2 (10 AMP) Pulled out Electrical utility ouaets
power off.

CHANNEL OFF
SELECT

ACINPUT Down (off)

PHESS/TEMP
MONITO/(

DC POWER SUPPLY

PRE-_~Q.WER TD_RN ON

POWER DISTnlBUTION

Figure 22-6A. Preparing Components Test Console for Use (She.)t I of 6) I

Change No. 20 - 19 May 1971 22-8A



Section XXIf H-J896-1
Volume II

-------_.~~~

Indlcal!oJl/RemarkaPanel Conlrol Position
--------------
?RE-POWE~URliON

(conllnueti)

VOI,TAGE Mldposltlon
YFRNlER

VOLTAGE Fully cO\lnler-
II.I)JUS1' clod<.wlae

CURIlr:;NT I)

I,IMIT

ACINPUT O~'F

INDICATOR

F.LlcCTRICAL MILLIAMPEIH:S OFF
CON'rnOl, HANGE SJo;U;CT

VOLTS !lANGE OFF'
HhLECT

VOl(fA::;~; FULl,
AD.JUST lllWIlEASE

OSCILLOSCOPE IN'I'I':NHITY VOWI';n OFF

DIGITAL VO[(('JVlETEll 115V/2~OV 115V Al rear of unit.

100 KC S'l'D !NT At real' of IInlt.
tNT/EXT

POW 1~1l J)own (Off)

Tf':ST CI':LL J.;rJl!~CT. COllneclol' J7() I C,1))l>e,1
OUTI.l}t;rrS

Connol'to,. .1702 Caulo nB52752 ~-or Hlarl and slop
solenoids.

COllllo('(or .1'ltI3 Hesls!or plu!: Tempel'alu,." Indlefltor
30nO-!1 load.

I Conlleclol' J704 Cable Blll;??51 For t"'CRh\II'C
tralHHluccrH.

C'"lllel'lor ,1705 Cawcd

CAUTION

FacUlty [l,IOllrnatlc and Ily,lraulll' slIl>pllca 10 console mllel he orf.

FI~IIl'C 22-0A 1'1'cpal'lng COlliponenla Teat COlle010 for Use (Shoel 2 of 6)
------------- ,-------,------

I

!~Q.\Y.!f!l...:!:m~,!i, Ol'i
l'ON~:H JJlS1'HII.lUT10N CDI (30 AMP) Pushed In COilsolo maIn [lower

on.

2t·OB Chan~o 'I/o. 20· 19 MilY 1971



R-3896-3 Section XXII
Volume II

Panel Control Position Indlcatiou/Hemarks

POWER TURN ON
(coilllnued)---

CB2 (l'~ AMP) Pusheuln Electrical utlllty outlets
power on.

nc POWlm SUPPLY AC INPUT IIp None.

CUIlIlENT 2 Approxl mately two-thirds

ILIMIT of way between 0 and 3.

EI.F:CTlUCAL CONTHOL POWEH POWEll lI~ht on, AC INPUT
llghl on. (a

VOLTS-I~NGE [) (0-30) None.
S~;LF:CT

MILLIAMPEHES- A (O-500) x 2 None.
IlANGE SELECT

TEST Sf;LEC'I' I LIght I OFF. STAllT
SOLF:NOID control. (;1)

TEST SELECT 2 Llghl 2 OFF'. Timing and
STOP SOLENOIl> control. (a)

'i'l'~S l' S~: I ,L~C'l" 3 Ught 3 OFF. Dlgltal vall-
motor rollirn and tranuduc:er
power control. (a)

TEST SELECT 4 L1[:ht 4 OFF. Timing
powel' control. (II)

TEST Sr~ I.ECT 5 I,jl~ht r; OFF. Tl'l\lloclucol'
ol!(Ilal and oscll1ollcolHl
Input control. (a)

'I'l~S'r S}<;IJl~CT 6 Light 6 OFf'. (Not uRell.)(a)

TI~ST SgLI~<':'!' 7 LII\l\t 7 OFF. Hydraulic
flow llIonltor contrnl. (Il)

'I'I':S'I' Sr~LECT 8 LI{lhl U OI"F. !'noulllat\c
nnw monltor control. (a

VOLTAGE INClmASf; VOLTS meter Indtcatos
ADJUST 28 <0.5 volts.

IlYDHAULIC CON'I'1l0L IIYDHAU LIC OPEN. (Il)

SYSTJ~M BYPASS

HYDHAUUC CLOSE, (a)

SYSTEM SUPPLY

--
(Il) If Indicatlon Is not as specified, press Bwltch-lIghl.

,)

Figure 22-6A. Prepal'lng Components Test Console tor UBe (Sheot 3 of 6)

Change No. 20 - 19 May 1971 22-BC



Section XXII

Panel--
KOWE~...T.URNON
(continued)

R-3896-3
Volume II

Control

TEST CEl,L
SUPPI.Y "A"

TEST CF;LL
SUVPLY "D"

FLOW MONlTOR
BHUTOn'

LOW FLOW
BYPASS

Position Indicatlon/ Hemarks

VENT, (a)

VENT. (a)

CLOSE, (a)

CLOSE. (a)

OSCILLOSCOPE r'OCUS

VEltTlCAL
POSITION

IlOIUZ, POSITION

INTEN61TY

Al'row up

Arrows up

Arrow ttl'

Arrow horizontal
(to lell)

Adjusl laler 101' host locus.

Adjusl laler lor hesl
position,

Adjust lator lor Ilest
posllion.

Adjust latcl' lor hosl
lntensl ty, Allow 30
minute warmup period
hefore usn.

IJlGtTA!. VOUfMETEH

POWC1' llgh/, Oll

115V/230V' 115V

100 KC S'J'O IN'\'
IN'I'/I':XT

WI'()H1~/J)lf)[>LA Y DISPLAY
nUlliNG COUNT

lIANGE 100V

FUNCTION VOLT

A'l"l'ENlATION MIdposlt lOll

SAMl'r.~; 1'1-:R1OO I SI':C 100 PEH

SAMl'Ll.NG llAn: STOP

l'OW~~n ON

To right of ('alhedc ray
luhe.

Al rl)ar 01 unit,

At roal' \'f unit.

Al rCilr of unll,

If dlr:llal vollmeter Indi
cates OVEHLOAD, wall
at lellst ol1e mlnule bolore
resetting.

(a) If Indication Is not as specified, press sWllch-llghl.--------_.
Flgul'e 22-6A. Preparing Components Test Console lor Use (Sheet 4 of 6)

22·8D Change No. 20· 19 May 1971



Panel

POWER TURN ON
(contlnueclj--

Control

RESET

H-J896-3
Volume Jl

NOTE

Section XXII

.._----_.-- ---
Indlcatl on/Ilcnlarks

Digital vollmeter Indicates
00.0000 to 00.0001 vall.

AllolV digital vollnwler to warm up for at least 30 mlnuteH
prior to use.

FLOW MONITOR TEST
-_._~._---

-_._-----------

DIGITAL VOLTMETEH

OSCILLOSCOPE

_._._--

STORE/DISPl.AY
DUnING COUNT

flANGE

FUNCTION

A TTf;NUATION

SAMPLE PERIOD

SAMPLING flATE

A VEm'.
SENSITIVI'ry

A VEHT.
Slm&1TIVI'I'Y
VERNIER

II VlmT.
SJ~NSITIVITY

B VEHT.
SENSI'I1VI1'Y
VF: HNiE It

SWI'~EIJ TIMI~

1I0HlZ. SENS.

SWEEP '1'IME
HOm?. SENS.
VEHNIEH

CHANNEL A
POLARlTY

DISPLAY

100V

FfmQ

Mldposltlon

1 SEC
100 Pf:ll

Arrow up

1 VOLT/CMIDC

Arrow hOl'11.onlal
to 1'l14ht

1 VOLT/CM/DC

Arrow up

5 MIUJSEC/CM

CAL,

POS. IlJP

A I rear of unll.

HeadJustment Illay be
necessary durin~: lest to
obtain consistent readings.
Refl'r to digital voltmetor
manual.

Fully clockwlso.

Figure 22·6A. Preparing Components Test Cons'Jle fox' Usc (Sheet 5 of 6)

Chango No. 20 - 19 May 1971 22-9



SecUon XXII R-3896-3
Volume U

I'lguro 22-6A, Propal'ing Components 1.'est Console for Use (Sheet 6 of 6)

Panel Control Position Indication/Remarks----_._---------------
FLOW MONITOR TEST
'(contlnuedj------

VEin, CHOP
PRESENTA110N

TRIGGER LEVEL AUTO

THIGGEH LEVEL EXT
SYNC.

DC-AC DC

GROUND STIlAPS Ground
(A ~nd B)

Xl Swp. - X5 Xl SWP.
I;XP.

PNEUMATIC
PHI~PAMTION

a, Make sure that console Is In the following ('ondltlon:

(1) Venl valvcfi closed.

(2) Shutoff valves dosed,

(3) Utillly Vll1VUS closed.

(4) Regulators <:Ioscd.

(5) Utility and tcsl cell outlets capped.

h. Supply facility "aAUOUS nltrot(en I(J consolo.

<:. On SYSTEM SUPPI,Y panol, upon TO FUI';I, COMI'ATIBI.l~ BY:; 9hutoff valve,

d. On l'NEU SOURCE CON'l'ROL panol, open NI'l'ROGEN SOUH<.m SIIU1'OFF' vah'o,

WARNING

SYS'mM l'IlESSUHlZED light (located on connole and In test coil)
(,omes on to Indicate Pl'csuUI'e clownnll'oam of console regulators
whon Itldlvlduall1anol SHUTOFF valves nrc opened, safet:' pre
cautions spoclfled tn H-3896- 3J Volume I, must Lo followed to
mlllw BUrEl 01 salety 01 pursonnel working with pressurized systems.

--------_.
I

22-10 Change No, 20 - 19 May 1971
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R-3800-3
Volume l[

A A

_NLA_O_D APP_OX,
|, 6 TIME8 lrOl{ CLAIUT¥

t'|LTItR'

EfIGIN£811PPLY

11_r '

L__]

CC B-B

S_ctlon XXII

001875- _-|A

Figure 22-7, Engine Control Valve--Cutaway View

Change No. 11 - 29 February 1908 22-11



Section XXII

Paragraphs 22-17 to 22-17A

R-3896-3

Volume II

22-17. LEAK-TEST.

22-17A. O-Ring Seating Test. This test is not
required if it was per_'e-d'-ou the four-way
solenoid v',tlve as outlined in section XX[II nor

is this test required as part of a rouHno
recycle test of the valve.

WARNING

Components Test Console G3141 and
Components Adapter Set G3143 must
be operated i)y authorized pe;sonnel
trained in the use of the equipment.

Proe edure Result

a, Prepare Cam- None.
ponents Test Console
G3t41 and englae
control valve for use

*is otJtllned In para-
graph 22-16; then
connect onl-,rhlo col_-
trol valve to console

| (figure 22-VA), Close
hand wdve betwczn

OPENING port (C)
and CLOSING port
(D), Open hmtd valve
at RETURN port (1_).

CAUTION

The engine control valve start
solennld must not be actuated until

800 l)slg Inlnimtun prcsmtre has
been applied lo GSE SUPPLY port
(A); otherwise, damage to the spool
can result.

• The linen used in the test setup are
1/2-tnch flex hose unless otherwise

specified, The correct line sizes,
without any restrictions, must be
u'_ed In the tout setup. Any restric-
tions or the use of lines smaller than

specified tn the teat setup can cause
dalnage to the valve during testlel; or

can give unacceptable test results.

b. Using IIYDRAULIC CONTROL l)anol_
perform the following:

(I) Close tlIGtl
PRESS SHUTOFF and

MED PRESS SHUTOFF

valvetl.

None,

Procedure

(2) Press IIY-

DRAULIC _YSTEM

BYPASS switch-light,

Result

CLOSE light on and

OPEN light off.

(3) Press HY-
DRAULIC SYSTEM

SUPPLY switch-light.

OPEN light on and
CLOSE light off.

bA. Using MED PRESS FUEL COMPATIBLE

panel, apply pressure to accumulator as follows:

(l) Ch)se VENT None.
and SilUTOFF valw,_s.

(2) Adjust PRE3-
SURE REGULA'rOR

until REG SUPPLY

PRESSURE gage
indicates 600 J:50 psi,

MED PRE,%q FUEL

COMPATIBLE panel
pressurized.

(3) Slowly open
SIIUTOFF v-'dye,

Accumulator precharged
to 600 _-50 pstg.

{4) Close SHUT-

OFF valve; then close
PRESSURI,,' REGULA-
TOR.

REG SUPPLY PRESS

gage decreases to zere,

c. Slowly apply
f,,tclltty hydraulic

supply pressure
until SUPPLY

PRESSU RI.', gage

lsdlcales 2,000
d00 psi.

,SUPPLY PRESSURE

gage must Indicate
2,000 tl00 psi.

(1. On IIYDRAU-

LIC CONTROL panel,
press TEST CELL
SUPPLY "A" switch-

light.

SqJppI,y light on and
VENT light off.

o. On llIGllPRESS

FUEL COMPATIBLE

panol_ open VENT

wtlvo; then adjust
PRESSURE REGU=

LATER until P,EG

SUPPLY PRESS gage

Indicates 1_700 (50 pet.

IIIGIIPRESS I'_JEL
COMPA'IIB LE and

IIYDRAULIC CONTROL

panels pressurized.

)

O
22.-12 Change No. 22 - 15 February 1972



R-3898-3 Secttr, n XXll
Volume [!

( Procedure

f. On HYDRAU-

IJC CONTROl, paneIp

slowly open HIGH
PRESS S/fO TOFF
valve until on HYD

DIFF PRESS MONI-

TOR panel, PRES-

SURE MONITOR gage

indicates 1,500 d00;
then close SR-0TOFF
valve,

g. On ELECTRI-

CAL CONTROl, panel,
mako e_re thai VOLTS

meter indicates
28 _0.5 volts.

h, On ELECTRi-

CAL COblTROL panel,

press TF.'STSELECT

1 swltch-llght.

i. On ELECTRI-

', CAI, CONTROL panel,

press TEST SELECT

1 and 2 swltch-ltght.J.

Result

PRESSURE MONITOR

gage must Indicate

1,500 :tl00 psi.

VOLTS meter must
indicate 28,5.5 volts.

Light 1 on and START
SOLENOID energized.

Light 1 or[ and STAItT
SOLENOID deenerK!zec,
Lights 2 and 1A on vnd
STOP SOLENOID

energized.

(

Change No. 22 - 15 February 1972 22-12A



Sectton XXII R-3890-3
Volume II

TEST CELL

E

|
i
{

UTILITY |

OUTLET "C"

!
|

3/4-LNCII

[]

C

P4
S FOP
SOLENOID

Nilla

NUIb

[]

!

{

|

O1_ LE1 "U" I
{

Nll{b

m

22-12B

VAI,VI_ PORT_

^ O_F, E',JP l'l,¥
PI,Ugk3EDU V,NO .SUPPLY

C f_PENING _ I|YDRAUI21O SYSTEM
D C'I.(_I_(]
F, RET_d }_q
F OVEI_IIIDE

Nllla INffg/IUM ENTATION
INSTItUMENTATION

_ VALV_ 19-D020501

_ VALVP, 10-€028587-€

CONlq_CT TO Tteffr EI{TUI'
[]All r_pEcLVIZD _l TBT

PROC_'DURI;.

^OCU_I,ATOR 19-00|0B85ACCUMULATOR BU_ DIAPH_IM

Figure 22-7A. Engine Control Valve External Leak-Test Setup

Change No. 2P, - 15 February 1972
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R-3896-3 Section XXH
Volume II

(

(

(

Procedure Result

J. On ELECTRI-

CAL CONTROL panel,

press TEST SELECT

2 switch- ligitt.

Lighls 2 and 1A off
and STOP SOLENOID

deenergized.

k. On HYDRAU-

LIC CONTROL panel,

press TEST CELL
SUPPLY "A" switch-

llght.

SUPPLY light off and

VENT llght on.

1. Perform steps
d and g through k 20
times. These steps
constitute use cycle.
Duration of each cycle

must be approximately
2 minutes.

Same as steps d and
g through k.

WARNING

The following procedure specifies
clemdng compound, width is volatile.
Use In a well-ventilated area since

the vapors displ:tco the oxygen in

the air, resulting in suffocation.

in. After 5th,
10th, and 15th cycle,

inspect valve for
external leakage.
If lcak.'tge is observed,
wipe wetted area clean
with a cloth dampened
wllll cleaning com-
pound (MII,-C-Ot302),
or equivalent.

Noble,

n. After 20th

cycl% Inspect valve

for external leal_xge.

Reject valve if le'tkage
exists,

o, If there is no

external leMcage after
completion of 20
cycles, dopressurlze
valve as outlined in

steps p through t_ then
perform surface wetiing
leak-test.

Non_.

Procedure Result

p. On HIGH
PRESS FUEL COM-

PA'IaBLE panel,

adjust PRESSURE
REGULATOR until

REG SUPPLY PRESS

gage indicates zero;

then open SHUTOFF
and VENT valves.

lllGllPRESS FUEL

COMPATIBLE panel

depressurlzed.

q. On IIYDRAU-

LIC CONTROL panel,

epon tlIGH PRESS
SIIUTOFF valve.

HYDRAULIC CONTROL

panel depressurlzed.

r. On IIYD DIFF

PRESS MONI'rOR

panel_ open PRESSURE
MONITOR shutoff valve

tmttl gage indicates
zero; then close valve,

PRESb_REMONITOR

gags must Indicate zero.

s. Reduce facility
hydraulic supply

pressure to zero.

SUPPI,Y PRESSURE

gage Indicates zero,

t. Using HYDIt.AULIC CONTROL panel,
pertorm the following:

(I) Close IIIGH None.
PRESS SIIUTOFF valve.

(2) Press 'rl_s'I'
cl_I,I_ suPPI,Y "A"

switch-light.

SUPPLY light off and
VENT light on.

(3) Press IIY-
DI_AUIJC SYSTEM

SUPPLY switch-light.

CLOSE light on and
OPEN light off.

(4) Press IIY-
DI¢AU LIC SYSTEM

BYPASS switch-light.

u. Iftesting is being
terminated for the day,
on MED PRESS FUEL

COMPATIBLE panel,
open VENT valve.

OPEN light on and
CLOSE light off.

Accumulator precbarge
decreases to zero,

Change No. 22 - 15 February 1972 23-13



Section XXII R-3896-3

Paragraph 22-I'/B Volume II

22-17B. Surface Wettin{_ I-_ak-Test.

WARNING

Components Test Console G3141 and
Components Adapter Set G3143 must

be operated by authorized pereomml
trained in the use of the equipment.

Procedure Result

a. Prepare Corn- None.

ponents Test Console

G3141 and engine

control valve for use

as outlined in para-
graph 22-16; then,
except as noted,
coTniect engine con-
trol valve to console

| (fif_re _.2-7A).
Chm,,e test line from

0-5000 PSIG II'YD

MeN INLET fitting
to AP IIYD MeN
U P ST P...EAM INLET

fittto_ and uncap AP
IIYD MeN DOWN-
STREAM "(NLET.

Close hand valve
between OPENING

port (C) and CLOSING

port (D).

CAUTION

The cng|ns control valve start
solenoid rnnst not be actuated until

800 pslg rnishnunl prof_snro has

been applied to GSE SUPPLY port

(A); otherwise) damage to the spool
can result.

The lines used in the toot setup are
I/2-inch flex hose unless othorwltse

specified. The correct line sizes)
witimut any restrictions, must be
used in the test setup. Any rostric-
tlons or the use of llnos smaller than

specified in the test setup can cause
damage to the valve during testing or
ca), give unacceptable test results.

b. Using fIYDB.AULIC CONTf(OL panoI_

perform the following:

(I) Close H.[OH None.

PRE_S SI-IIITOFF and
MED PRESS SHUT-

OFF valves.

22-14 Change No. 22 - 15 February 1972

Procedure

(2) Press flY
DIh_.U LIC SYSTEM

BYPASS switch-llght.

(3) Press HY-
DRAU LIC SYSTEM

SUPPLY switch-light.

c. Slowly apply

facilityhydraulic

supply pressure
until SUPPLY PRES-

SURE gage indicates

500 _25 psi.

d. On HYDI{AU-

LIC CONTROL panel,
[)ross TEST CELL
SUPPLY "A" switch-

light.

e. Or, MED

PRESS FUEL COM-

PA*HBLE panel_ open
VENT valve; then

adjust PRESSURE
I_GU I_'IX)R unill
REG SUPPLY PRESS

gage indicates 25 _5

psi.

f. On IlYDIt4U-

I,IC CONTROL panel,
slowly open MED
PRESS SIIUTOFF

v:tlve until oa IIYD

DIFF PRESS MOIIFI'OR

p,'Lnel) I)IFFERENTIAL
PRESSURE gage indi-

cates 3 to 7 psi, Hmn
closn SHIi'rOFF valve.

g. Hold pressure
on valve tot a t0..

minute interval; then
on IIYDRAULIC CON-

TROL panel, press
TEST CELL SUPPLY

"A" switch-light.

Result

CI,OSE light on and
OPEN light off.

OPEN lighton and
CLOSE light olf.

SUPPLY PRESSURE

gage must indicate

500 _5 psi.

SUPPLY light on and

VENT llght off.

MED PRESS FUEL

COMPATIBLE and

i[YDRAIILIC CONTHOL

panels pressurized,

DIFFERENTIAL

PltESS'URE gage must
indicate 3-7 psi.

VENT lighton and

supply light ell Valve

deprossurlzod,

0



R-3896-3 Section XXII
Volume II Paragraph 22-17C

(

(

.
.Procedure.

h. Inspect valve
exterior for wet
surfaces.

If valve surfaces are

dry, proceed to
functional teste (para-

graphs 22-17C tiwough
22-18). If valve sur-

facee are wet, proceed
to step i.

WARNING

The following procedure specifics
cleaning compound, which is volatile.
Use ia a well-ventilated area since

the vapors displace the oxygen in

the air, resulting la _uffocation.

i. Wipe wetted
surfaces dry with a
clean cloth dampened
with clean|rig com-
pound (M11,-C-81302).

None.

I. l_peat _,tel m d Reject valve if wet
and g through I a m,'L_l- sut'faces ore observed
mum of 5 times, after the fifth t0-

minute pressure
Interval,

k. On IIIGII PRESS
FUEL COMPAq'IBLE

pauel_ adjust PRES-
SURE REGULATOR
until REG SUPPI,Y

PRESS gage indicates
zero; thee open SHUT-
OL.'F and VENT valves,

IIIGII PRESS FUEL

COMPATIB I,E p:tnel
depressurized.

1. On IIYI)RAU-

LIC CONTROL panel,
open IIIGII PRESS
SIIUTOFF valve.

llYDItAU LIC CONTllOL

panel depreseurlzed.

m. On IIYD DIFF
PRESS MONITOR

panel, open PI1ESSUItE
MONITOR ffl_utoff vnlvo

until gage Indlcatce
::ore; then close valve.

PRESSURE MONITOR

gage must indtcato
zero.

n. Reduce facility

hydraulic supply
pressure to zero,

SUPPLY PRESSURE

gage Indicates zero.

o. Using HYDRAULIC CONTROL panel,
perform the following:

Procedure Result

(1) Close }IIGII None.

PRESS SHUTOFF valve.

(2) Press TEST
CELL SUPPLY "A"

switch-light.

_2IPPLY ligld off and
VENT light on.

(3) Press IIY-
I)ILa.U LIC SYSTEM

SUPPLY switch-light.

CLOSE light oa and
OPEN light off.

(4) Press IlY-
DILa.U LIC SYSTEM

BYPASS switeh-llb, ht.

OPEN light on and
CIDSE light off.

p. Open hand valve between OPENING port
(C) and CLOSING port (D).

q. Change teat
line from AP HYI)
MeN tIPSTHEAM

INLET te 0-5000
PSIG MeN INLET.

Cap AP ItYI) MeN
DOWNSTREAM

INLET fitting.

Nolle,

?2-17C. I,_ t¢, r !_1_ I ,o ak___Tes._t

WARNING

Compnnents 'rest Console G314t and

Compnaeata Adaptor Set G3143 must
be operated by authorized personnel

trained In the use of the equipment.

a. l'reparo Cam- None.
portents Test Console

G3141 ancl engine
control valve for use

an outlined is para-,
graph 22-16; then
connect engine control
v.'dve to ceneelo

(figure 22-7A). Cloae
hand valve between

OPENING port (C)
and CLOSING port
(D). Open hand wdvo
at RE'rUIIN port (El.

I

Change No. 22 - 15 February llq2 22-15



Section XXII R-3596-3

Volume It

CAUTION

The engine control vaive start sole-
noid must not he actuated until 8013

psig minimum pressure has been
applied to GSE SUPPI,Y port (A);

otherwise, damage to the spool can
result.

• The lines used in the test setup are
I/2-1nch flex hose unless otherwise

specified. The correct flue sizes,

without any restrictions, must be
used illtiletest setup. Any restrlc-
dons or the use of lines smiler

than specified in the test setup can

cause damage to the valve during
testing or can give unaeeept,'d)le test
results.

Procedure Result

b. Using IlYDRAULIC CONTROL panel,

perform the following:

it) Close ItlGtl None.
PRESS SHUTOFF and
MED PRESS SIIUTOPF

valves.

(2) Press

HYDRAULIC SYSTEM

BYPASS swltch-llght.

CI.OSE light on and
CPI_N light off.

(3) Pres_ OPEN light on and

IIYDRAULIC SYSTEM CLOSE light off.
SUPPLY switch-llght.

bA. Using MED PRESS FUEL, COMPATIBLE
panel, apply pressure to accumulator as follows:

(I) Closu VENT Nuns.

and SIIUTOFF valves,

(2) AdJu,qt PRES-
SURE REGULATOR
until RFG SUPPLY

PRI,'SS gage Indicates
60(J iS0 psi.

(3) Slowly open
SIIUTOFF valve.

(4) Close SIIUT-
OFP wtlve; then clou.

PRESSURE

R EGU LATER.

c. Slowly apply
facility hydraulic

supply pressure tmtll
SUPPLY PRESSURE

gage indicates
5,000 "_50 psi.

22-16

MED PRESS FUEL

COMPATIBI,E panel

pressltrlzed.

Accumulator precharged

t,i 600 aS0 pslg,

FtEG SUPI'LY PRESS

g'lge decreases to
zorn.

SUPPLY PRESSURE
gage must Indicate

3,000 :t50 psi.

Change No. 22 - 15 February 1972

Procedure

d. On HYDRAU-

LIC CONTROL panel,

press TEST CELL
SUPPLY "h" sWitch-

light.

e, On HIGH PRESS
FUEI. COMPATIBLE

panel, open VENT
valve; then adjust
PRESSURE REGU-
LATOR until REG

SUPPLY PRESS gage
indicates 2,700 _I00

psi.

f. On }IYDRAU-

LIC CONT.qOI, imnel,
slowly open HIGtf
PRESS SHUTOFF

valve until PRESSURE

MONITOR gage indi-
cates 2,475 :_25psi;
then close SIIUTOFF

valve.

g. Maintain 2,475
_25 psi at GSE SUP-
PLY port (A) and
check for external

leakage.

h. On ELECTRI-
CAL CONTROL panel,
unakn sure that VOLTS

meter indicates
211 ._0.5 volts,

I. On ELECTRI-

CAL CONTROL p;mel.

press TEST SELECT

l switch-light.

J. Maintain 2,475

÷25 psi pressure at

GSE SUPPI,Y port (A)
and check for exter-

nal leakage,

k, On ELECTIII-

CAL CONTROl, panel,
press TEST SELECT
1 and 2 switch-lights.

Result

VENT light off and

SUPPLY light on.

IIIGH PRESS FUEL

COMPATIBLE anti
HYDRAULIC CONTROL

panels pressurized.

PRESSURE MONITOR
gave must Indicate

2,475 *25 psi. Valve
pressurized.

No leakage Is :allowable.

VOLTS meter must indi-
cate 28 :_0.5 volts.

Light I on and START
SOLENOID energized.

No leakage is allowable.

1Aght 1 off ,andS'FART

SOLENOID deenerglzod.
Lights 2 and IA on told
SI'OP SOLENO:D

energized.

)

!')



R-3896-3 Sectlon XXII
Volume It

C

,
Procedur.,__.._._&e Ret, ,It

1. Matntain 2, _75
±25 psi pressure at
GSE SUPPLY port
(A) and _heck for

external leakage,

No external leakage Is
allowabl e,

m. Os. HYDRAU-

LIC CONTROL panel,
slowly el)on MED
PRESS SHUTOFF
valve until PRES-

SURE MONITOR gage
Indicates 600 ±10 psi;
then close SHUTOFF
valve.

PRESSURE MONITOR

gage must _ndicate
600 _10 psi. Valve
pressure reduced.

n. On HIGll PRESS
F UI':L COMPATIISI,E

panel, adjust PRES-
SURE REGULATOR

until REG SUPPLY

PRESS gage Indicates

600 *10 psi,

ttIGII PRESS FUEl,

COMPATIBLE panel
l)ressure reduced.

o. On EI,ECTRI- I,Ights 2 and IA off and
CAl. CONTItOI, panel, STOP SOLENOID
press 'rl._ST SELECT deenergized.
2 switch-light,

p. Open hand valw_ Nolle.
hetween OPENING

port (C) and CLOSING
port (D). Close hand
wdve at RETURN

port (F,).

q. Maintain 600
Jl0 psi pressure st
GSE SUPPI,Y port
(A) for 2 minutes
Ininimum; then check
for leakage. Open
hand valve at
IIETUIIN port (E).

No exiernal leakage Is
allowable.

r, On IIYI)ItAU-

I,IC CONTItOL panel,
Ol)O11 MEI) PRESS
SIIUTOI"F wflve until
PRESSURE MONITOR

gage Indicates zero;
then close SttUTOFF
valve.

PIH,',SS UllE MONITOR

gage must Indicate zero,
Valve depreesurlzed,

a. On HIGH PRESS
FUEL COMPATIBLE

panel, :tdjust PRES-
SURE REGUI,ATOR
until REG SUPPLY

PRESS gage Indicates
2,475 *25 psi.

HIGH PRESS FUEL
COMPATIBLE and

HYDRAULIC CONTROL

panels pressurized.

t. Uatng IIYDRAU-
LIC CONTROL panel,
apply pressure to
OVERRIDE port (F)
as fellows',

(l) Press TEST
CELL SUPPI.Y "A"

switch-light.

SUPPI,Y hght off avd
VENT ligtlt on, GSE
SUPPLY port "A"
depressurtzed.

(2) Press TEST
CELL SUPPI,Y "B"

sw itch- light.

VENT light off and
SUPPI,Y light on.
OVERRIDE port IF)
pressurized.

u. Maintain 2,475
t25 psi pressure at
OVEIIRIDE part (F)
for 2 minutes minimum;
then check lot leak-

ll,ff, (%

No exlernal leakage is
allowable.

v. On IIYI)I(AU-

I,IC CONTROl, panel,
ellen MF.D PRESS
SI[u'roFI,' valve until
PRI,:SSU I(l,: MONITOIt

g;|l¢(_ tndh'atos zt,'ro;
then c]osv SIIII'IX)I.'F
valve,

PItESSU:II:] idONITO R

gRI_(' It)list indic'de zero,

OVI':RRIDE pert { F)
dopressth'ized.

w. On ltlGI'I PRESS
FUEI, COMPATIBI E

panel, adjust PILES-
SURE IH.,',GUl,A'rOR

until ItE(I SIJPPI,Y

PRESS gage Indicates
gore.

HIGH PHhlSS FI.IEt,

COMPATIBI,E panel
tlel)rOs_ur[ led,

x. Iteduce facility SUPPLY PRt,:SSURE
hydraulic supply pros- gage Indicates z (__1o.
rJure to zero.

Change No. 21 - 12 November 1971 22-17



SectionXAII R-3896-3
Paragraph22_17D VolumeII

P roc_.__y,!ur_o Rosldt

y. Using HYDRAULIC CO_X'FROL panel,
perfor,n the followiniv

(1) Press TEST
CELL SUPFLY "B"

awiteh-lighi.

SUPPI,Y }ight off and

VENT light on,

(2) Press
HYDitAULIC SYSTEM

SUPPLY switch-light.

CLOSE light on and
OPEN liFht off.

,q) Pres_
H Yi)RAUIAC SYSTEM

'_YPASS switch-light.

OPEN light on and
CLOSE light of L

I y_,. On MED PRESS

FUEL COMP.4TIBLE

panel, open "dENT
v_ve.

Accumulator precharge

decroase,_ to zero.

z. Remove engine
c'mtrol valve from

extereal leak-test

setup.

NOlle.

22-1'?D. internal Lesk.-Test. Thi,'_ test is not

required if it was performed on the four.-way
solenoid valve as ou|li'led in section XXUi nor

ia th:s _es_ required as part of a routine
recycle test of the valve,

WARNING

Components "Feat Console G3141. and
Co.:9nnents hda_Jter Set G3143 must
be og _rated hy aviimrized persomml

trained in the u_e of th_ equipment,

% Col,noel ell_ine

control v,"dve to con-

| sole (figure 22-8).

None.

CAUTION

The ev, g'ine control valve start sole.-
said must not be actuated until 800

psig minimum pressure has be¢.n

applied to GSE SUPPLY port (A);
otherwise, damage to the .,,pool can
result.

The lines used in the test setvp are
1/2-inch flex hose unless otherwise

specified, The correct line sizes,
without any restrictions, must be
used In the test setup. Any restric-
tions or th,' _me of lines smaller than

specifier' 1_) the test setup can cause
damage to the valve during testing or
can give unacceptable test results.

_c_c_._ B__s_t

b. Prepare digital
voltmeter (DVM) for
fluw monitor test

(li_u_'e 22-6A) lind
press HESET switch.

DVM indicates

KC000000-000001.

e. Open hand
valves at RETURN

port (E) and beW_een
OVERRIDE port (F)
and HYDRAULIC
OU'FLE'F "B." Clone

hand valve at OVF;R-

RIDE pnrt (F).

None,

d. Using H'kLDRAULIC CONTROL panel,

perf,,'cm the following:

(1) Press HY-
DI<AULIC SYSTEM

B_/PASS switch--light.

CLOSE light on and
OPEN light off.

(2) Press HY-
DRAUI.,IC SYSTEM

SUPPLY swltvh-light.

OPEN light o. sd
CLOSE light off.

)

7.2-18 Change lqo, 22, ,- lS Fr}bruary 1972



R-3896-3 Section XXTI
Volume H

{

(

t.

[]

[]1

TEST C_LL

!
I
|

H/ ;0..+ .o.++,nBS_752
..---.-..--._ ....... /"ri

vl 1; Com'_6LLLj.

NHIb

[]

G5141

VALVE POR"£S :

A C_JE SUPPLY
B ENO 3UPPLY
C OPF,]q;NG

D CL(.f'JIN_
E _ET UR,*
F OV 1"R/_DE

Nl{Jb IH:qf I_L'MENTATION

I,EG_:tID

._+ PLUGgeD

t{'t'DRAU LIC 81'_8T _ M

_ VALV_ 1_-_025_01

_ VALVI_ 19-901€$87-8

_ACCUMIrLATOR 1_ ._0_8_85

_AC_UMULATOR BVI_ DI&PH_JC_M

Figure 22-8. Engine Control Valve Internal Leak-Test Setup

Change No. 22 - 15 February t972
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Section X_ll R-3896-3

Volume R

dA. Using MED PRESS FUEL COMPATIBLE

pmml, vpply pressure to accumt,/alor as follows:

,procedure Result

(I) Close VENT
and SHUTL_FF valves.

None.

(2) Adjust PRES-
SURE REGULATOR

until REG SUPPLY

PRESS g,_._e indicates
600 -,50 p_,L

MED PRESSURE FUEL

COMPATIBLE panel
pressurized.

(3) Slowly open
SI-IU'rOFF valve.

Accumulator pre-
charge to 600 +50 psig.

(4) Close SItUT-
OFF valve; then close
PRESSURE
REGULATOR,

REG SUPPLY PRESS

gage decreases to
zero.

c. Slowly apply
facility hydraulic
supply pressure m_iil
SUPPLy PRESSURE

gage indicates 3,000
=sS0 psi.

SUPPLY PRESS2J RE

gage must indicate
3,000 _50 psi.

f. On HYDRAU-

LiC CONTROL panel,
press TEST CELL
SUPPLY "A" switch-

light.

VENT light off and
SUPPLY light on.

g. On ItIGH PRESS
FUEL COMPATIBLE

panel, open VENT
valve; then adjust
PRESS_J RE P:EGU -

]JVI_OR ,.millREG

S_UPPI,Y PRESS

gage indicates

2,700 _i00 psi.

IIIGH PItESS FUEL

COMPATIBLE and

llYDRAULIC CONTROL

panels pressurized,

Procedure

h. On HYDRAU-

LIC CONTROL panel,

slowly open HIGtl
PRESS SHUTOFF

wdve until PRES-
SURE MONITOR

gage indicates
2,475 *25 psi; then
close S}_UTOFF
valve.

i. On HYDRAU-

LIC CONTROL panel,
press LOWFLOW
BYPASS swltch-ligh¢.

Result

PRESSURE MONITOR

gage must indicate

2,475,25 psi. Valve
pressurized.

CLOSE light oil and
OPEN ligt_t on,

-)

,/

22-20 Change No. 22 - 15 February1972



R-3898-3 SectionXXH
Volume I]

( NOTE

For all leakage tests (steps J, 1, p,
s_ and aa), start leakage measure-
ments 3 minutes a/terpressurization
and continuefor I minute.

$ A graduated cylinder 24-464-51 may
be used to measure fluid.

Procedure Result

j. Measure and
record leakage from
RETURN port (E).

Maxhnum allowable
leakage is 200 cc/m.

k. On ELECTRI-

CA L CONTROL panel,
press TEST SELECT

1 switch-light.

Light 1 on a,d START
SOLENOID energized.

1. Measure and

record leakage from
RETURN port (EL

Maximum Mlowable
leakage is 200 cc/m.

m. On HYDRAU-
MC CONTROL panel,
press FLOW MONITOR
SHUTOFF s_vttch- ltght.

CLOSE light off and
OPEN light on.

n. Close hand vah,o None.

at RETURN port (E).

o. On ELE('TRI-

CAL CO:CYROL paae],
press TEST SELECT
2 az_d 7 swi(ch-li_,hts.

Lights 2, 7, and IA
on and STOP SOLF,-
NOID energized.

p. On digilal volt-
meter (DVM) p,'mel,
press RESET switch:
then record leakage
from RETURN port
(E).

DVM indication must

not exceed an equiva-
lent of the maxiramn
allowable legJ_age of
1.5 gpm.

q, On ELECTPJ-
CAL CONTROL panel,
press TEST SELECT
1 swltch-light.

Light 1 off and START
SOLENOID deenergized.

Procedure

r. On IIYDRAU-
LIC CONTROL panel,
slowlyopen MED
PRESS SHUTOFF
valve until PRESSURE

MONITOR gage indi-
cates 2,000 _20 psi;
then close SHUTOFF
valve.

s. Close hand valve
between OVERRIDE
port (F) and ttYDRAU-
LIC OUTLET "B" and

slowly open hand valve
at OVERRIDE port (F);
then measure and

record leakage.

t. Close hand valve
at OVERRIDE port (F).

u. On EI,ECTRI-
CA L CONTI_OI, l)atbel.
press TEST SELECT
2 and 7 switch-lights.

v. On HYDIIAU-

IIC CONTROL panel,
open MED PRESS
SIIUTOFF valve until
PRESSI!RE MONITOR
gage indicat,;s zero;
then close SHUTOFF

valve.

w. Open hand valve
at RETURN port (E).

x. On tfYDI'{AU-
LIC CONTROL panel,
press FLOW MONITOR
SHUTOFF switeh.-ligM,

y. Open hmld valve
between OVERRIDE

port (F) and HYDRAU-
I.JC OUTLET "B,"

Result

PRESSURE MONYrOR
gage must tndlcate
2,000 _20 psi. Valve
pressure reduced.

Maximum allowable
leakage is 5 cc/m.

None.

Lights 2, 7, and 1A off
and S'tk-')P SOLENOID
deenergdzed.

PRESSURE MONIFOR

gage must Sndlcate zero
Valve depressurized.

None.

OPEN light off and
CLOSE light on.

None.

(

Change No. 20 - 19 May 1971 22-21



SectionXXII R-3896-3

Paragraph 22-17E Volume R

z. Using HYDRAUIJC CONTROL panel, apply
pressure toOVERRIDE port (F) as follows:

Procedure Remflt

(I) Press TEST qUPPLY llght off and
CELL SUPPI,Y '%" VENT lighton.
switch-light.

(2) Press TEST VENT light off aud
CELL SUPPLY "B" SUPPLY Jighton.
switch-light.

(3) Slowly open PRESSURE MONITOR
HIGH PRESS StfUTOFF gage must Indicate
valve until PRESSURE 1,500 ±15 psi, OVER-
MONITOR gage ivdi- RIDE port (F)
rates 1,500 :_15psi; pressurized.
then close SHUTOFF
v',_ve.

as. Measure and Maximum allowable

record leakage from leakage is5 cc/m.
RETURN port (E).

ab. On HIGH PRESS HIGH PRESS FUEL

FUEL COMPATrBLE COMPATIBLE panel
panel, adjustPRES- depressurlzed.
SURE REGULATOR
untilI_EG SUPPLY

PRESS gage indicates
zero; then open SHUT-
OFF and VENT valves.

ac. On HYDRAU- IIYDRAULIC CONTROL

LIC CONTROL panel, panel depressur_zed.
open }RGH PRESS
SHUTOFF valve.

ad. On HYD DIFF PRESSURE MONITOR
PRESS MONITOR gage must indicate
panel, open PRESStlRE zero.
MONITOR shutoff valve

until gage tndicate_J
zero; then close valve.

as. Reduce facility SUPPLY PRESSURE
hydraulic supply gage indicates zero.
pressure to zero.

at. Using HYDRAULIC CONTROL panel,
perform the following:

(1) Close HiGH None.
P1:CESS SHUTOFF valve.

(2) Press TEST SUPPLY light off and
CELL SUPPLY "B" VENT light on.
switch-light.

(3) Press HY- CLOSE light on and
DRAULIC SYSTEM OPEN light off.
SUPPLY switch-light.

Procedure

(4) Press BY-.
DRAULIC SYSTEM

BYPASS switch-light.

s/A. On Med PRESS
FUEL COMPATIBLE

Reslflt

OPEN light on and
CLOSE light off.

Accumulator precharge I
decreases to zero,

panel, ope. VENT valve.

ag. Remove valve
from test setup.

Nolle.

ah. If engine
control valve testing
is terminated, secure
equipment as outlined
in paragraph 22-20.

None.

at. Install protec-
tive closures. Refer
to paragraph 22-2.

None,

22-17E. TIMING- AND ACTUATION-TEST.
This test is not required if it was performed
on the/our-way soJcnotd valve as outlined in
section XKHI nor ts this test required as part
of a routine recycle test of the valve.

WARNING

Components Test Console G3141 and
Components Adapter Set G3143 must
be operated by authorized personnel
trained in the use of the equipment.

a. Make sure that
Components Test
Console G3141 and

engine conirol valve
are prepared for
use as outlined in

paragraph 22-16,

None,

b. Connect engine
controlwive to

console (figure22-8A).
Close hand valve
betwcen OPENING
port (C) and CLOSING
port (D). On PNEU/

HYD UTILITY PNL,
close hand valve
between outletsA
and B.

None.

(L)

22-22 Change No. 22 - 15 February 1972



H-3896-3 €3ection XXII

Volume 11 Paragraph 22-.17F

(

CAUTION

The lines used in the test setup are
1/2-inch flex hose unless otherwise

specified. The correct line sizes,
without any restrictions, must be
used in the test setup. Any re,_trie-
tions or the use of lines smaller ti, an

specified in the test setup can cause
danmge to the valve during testing or
can give unacceptable test results.

Pr_._ocedur e Result

c. Prepare external None.
flowmeter, transformer,
and electronic counter
for operation as outlined
in instruction manuals
with each salt.

d. Using tIYDBAULIC CONTROL panel,
perferm the following:

(I) Close HIGH

PRESS SHUTOFF and
MED PRESS SHUT-

OFF valves.

None.

(2) Press TBST
CELL SUPPLY "A"

switch-light,

S;naPLY light on and
. "'4T light off.

(3) Press ItY-
DRAULIC SYSTEM

BYPASS switch-light.

CLOSE light on and
OPEN light off.

(4) Press HY-
DILAU LIC SYSTt, M

SUPPLY switch-light.

OPEN light on and
CLOSE light off.

c. Using MED PRESS FUEL COMPATIBLE
panel, apply pressure to accumulator as tollows:

(1) Close VENT
and SHUTOFF valves.

None,

(2) Adjust
PRESSURE ltEGU-

LATOR untilREG

SUPPLY PRESS

gage indicates

600 .J50psi.

hiED PRESS FUEL

CO/VlPATIBLE panel
pressurized.

Procedure Result

(3) Slowly open
SIlUTOFF valve.

(4) Close SHUT-

OFF valve; then close
PRESSURE REGU-

LATOR,

Accumulator prechargsd

to 600 _50 psig.

REG SUPPLY PRESS

gage decreases to zero.

f. Slowly apply
fact lily hydraulic
supply pressure
until SUPP I.,Y

PRESSURI_ gage
indicates 2,000
:iS0 psi.

SUPPLY PRESSURE

gage nmst indicate

2,000 *.50 psi.

22-17F. TinAng2 Test:

a. Using ELECTRICAL CONTROL panel,
perform the following:

CAU TION

The engine control valve start
solenoid must not be actuated until

800 psig minimum pressure has

been apt, lied to GSE SUPPLY port
(A); otherwtse_ damage to the spool
can result,

(l) adjust
VOLTAGE ADJUST
knob until VOLTS

meter indicates
15-17 volts.

None.

(2) 'lure
MI LLIAMPE f_.ES
meter RANGE

SELECT switch
to B (0-500).

Nofle.

b. Open hand
valve between

OPENlNG port (C)

and CLfOSING port
(D).

None.

Change No. 20 - 19 May 1971 22-23
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A

B

C
D

E
P

NHI,_

,_,Hlb

TEST CELL 03141

_2

B _'RETURN INLI_T i

HYn t,_o pRZI_ i,_..,..._

[_ MeN 'A" I_LET

| HYD HI PR;':S_ I

LFGEND

VAl*v_ i'OJ_T_ VALVE 19-902650{ |

!
GSE SLPPI Y _. PLUGGED PR_.*SIJn_ '.rRA.N_DUC£H I9=90_'(;_,1;J
ENG *_IP_ ,,'," |

OPFNING '_;'_HYDRAULJC SY$'_'EM V_LV_ |_-90_6987-8
C'lOS[NC,

lIE TC _I,',' ACCUMIJLATOR 19-90_8585

OVF,|I_I]|IE ACCU]WULATO_+ DUR_ DIAPHRAGM
I NST {iU ,_h_;N TA TION

INSTIII'M EN'IATION _ FI,OW_tETER

[]

.)

22-24

Ft_re 22..8A, Engine Control Valve Timing- and Actua.ionJIest Setup

Chaage No. 20 - 19 May 1971
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c. Using HIGH PRESS FUEl, COMPATIBLE
panel, apply pressure to HYDRAULIC CONTROL
panel as follows:

Procedure Result

(1) Close SHUT-

OFF valve and open
VCNT valve.

None.

(2) Adjust PRES-
SURE REGUlaTOR
until REG b2JPPLY

PRESS gage Indicates
1,500 ilO0 psi.

HIGII PRESS FUEL
COMPATIBLE and
HYDRAULIC CONTROL

panels pressurized.

d. On tfYDRAU-

LIC CONTROL panel,
slowly open HIGH
PRESS SHUTOFF

valve to establish

1,150 _20 pstg
diffcrertJa7 pressure
between GEE SUPPLY

port (A) and RETUBN
port (E), and simul-

taneously adjust hand
valve between CLOSING

port (D) and OPENING

port (C) to establish
10 _0.25 gpm. Close
IIIGH PRESS SHUT-

OFF valve. Record
flow. Monitor OPEN-

ING port (C) and

CLOSING port (D)
pressure.

HYD MED PRESS

MONITOR panel PRES-
SURE MONITOR "A"

and PRESSURE

MONITOR "B" gages

must indicate 1,150
_20 psi differential
pressure. External
flowmeter counter

must indicate an

equivalent to 10 _0.25

gpm. CLOSING port

(D) pressure must be

within 50 psi of GEE

,%2JPPLY port (A)

pressure, and OPEN-
ING port iV) pressure

must be within 50 psi
of RETURN port (P)

pressure.

e. On PRESSURE/
TEMPERATURE

MONITOR panel, turn
CHANNEL SELECT

switch to 3. Record

temperature,

TEMPERATURE

INDICATOR indicates

hydraulic flow
temperature.

f. Using ELECTRICAl, CONTROL panel,
perform the following:

(I) Press TEST Light 1 on and START

,SELECT I swltch-llght. SOLENOID energized.

Monitor OPENING port OPENING port (C)
(C) and CLOSING port pressure must be

(D) pressure, wltMn 50 psi of (;SE
SUPPLY port (A)

procedure Result

pressure, and CJ-_SING

port (D) pressure must

be within 50 psi of

RETURN port (E)

pressure.

NOTE

If O._ENING port (C) pressure and
CIX)SING port (D) pressure are

nearly equal, the main spool has
not fully shuttled.

(2) Adjust
VOLTAGE ADJUST
knob until MILLI-
AMPERES meter
indicates 300 _50

milliamperes.

Nose.

(3) Wait I0

seconds and press
TEST SELECT i

switch-light.

Llgitt 1 ofl mid START

SOLENOID deenergized.

(4) Press TEST

SELECT 2 switch-light.
Monitor OPENING

port (C) and CLOSING
port (D) pressure.

Lights 2 and IA on and

STOP SOLENOID ener-

gized. CLOSING port
(D) pressure must be

within 50 psi of GEE

SUPPLY port (A) pre.x-
sure, and OPENING

port (C) pressure must

be within 50 psi of

RETURN port (E)
pressure.

(5) Adjust
VOLTAGE ADJUST

knob until MILLI-

AMPERES meter

indicates 300 _0

milliamperes.

None.

(6) Wait 10
seconds and press
TEST SELECT 2

swilch-light.

Lights 2 and J A ell and
STOP SOLENOID

deenergtzed.

g. Repeat step t
nine times.

Same result as step [.
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h. Make sure that differential pressure and
flow requirements specified in step d are main-

tained, Readjust, as necessary, to obtain
results of step d.

i. Prepare oscilloscope for timing- and
actuation-test (figure 22-6A) and perform the

following:

Procedure

(1) Adjust
INTENSITY and
]_OCUS switches

to sharpest trace.

None.

Result

(2) Adjust
VERTICAL POSITION
A and HORIZ. POSI-
TION switches until
vertical A trace is

to first grid on lelt
and fourth from

bottom.

None,

(3) Adjust
VERTICAL POSITION
B switch until vertical

B trace ts at same

position as vertical A
trace,

None.

(4) Adjust
TRIGGER LEVEL

switch to arrow just
off of AUTO position,

NOlle o

NOT E

Oscilloscope sensitivity may have
to be readjusted to obtain suitable
trace.

J. On ELECTRI-
CA L CeNT ROL paoel,
press TEST SELECT
3 aJtd 4 switch-lights.

Lights 3 and 4 on.

NOTE

The results st steps k and m are
recorded nsing camera supplied
with Components Test Console
G3141. Refer to instruction

manual for operation.

• Camera viewing vit_or to be closed

when in standby rendition.

22-26 Change No. 21 - 12 November 1971

Procedure Result

k. On ELECTRI-

CAL CONTROL panel,
press TEST SELECT

1 switch-light. Meas-
ure and record

operating time.
Monitor OPENING

port (C) and CLOSING
port (D) pressure.

Light 1 on and START
SOLENOID ee.erglzed.
MILIAAMPERES meter

mus* iudicate 300 :_50

oli]liamperos, Operating
time must not exceed

50 milliseconds. OPEN-

ING ,tort (C) pressure
mu.%t be withtn 50 psi
of GSE SUPPLY port
(A) pressure, and

CLOSING port (D)

pressure must be

within 50 psi of
RETURN port (E)
pressure.

NOTE

If OPENING port (C) pressure and
CLOSING imrt (D) pressure :ire

nearly equal, the main spool has
not fully shuttled.

• The operating time is measured
h'um btart of traces to end of pres-
sure buildup at OPENING nori (C),
(Figure 22-8B shows a typical
trace. ) End of pressure buildup
is defined as the initial time the

pressure trace reaches tile eventual
stabilized pressure.

1. On ELECTRI-

CAL CONTROL panel,
press TEST SELECT
1 switch--light.

Light 1 off and START
SOLENOID deenergized,

m. On ELECTRI-

CAl, CONTROL pane_,
press TEST SELECT
2 switch-light. Meas-
ure and record

operating time.
Monitor OPENING

port (C) and CLOSING
port (D) pressure.

Lights 2 and 1A on and
STOP SOLENOID o_er-

gized. MILLIAMPERES
meter must indicate

300 _50 milliamperes.
Operating time must not
exceed 50 milliseconds.

CLOSING port {D_ pres-
sure must be within

50 psi of GSE SUPPLY
port (A) pre,_sure, and
OPENING port (C)
pressure must be

within 50 psi of RETURN

port (E) pressure.

)
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( NOT E

The operating time is measured

from start of traces to end of pres-
sure buildup at CLOSING port (D).
(Figure 22-8B shows a typtcM
trace. ) End of pressure buildup
i._ defined as the initial time the

pressure trace reaches the
eventual stabilized pressure.

Procedure Remflt

n. On EI,ECTR1-

CAL CONTROL panel,
press TEST SELECT

2, 3, and 4 switch-
lights.

I,it, hts2, 3, 4, and IA
oft and STOP SOLE-

NOID deeaergized.

F1-3-2-$_

Figure 22-8B. Engine Control Valve

Timing Traces (Typical)

2.2-17G..A_ctuation-_Test.

a. On ELECTRICAL CONTROL panel, per-

form the following:

CAUTION

The engine control valve start sole-
noid must not be actuated until 800

pslg minimum pressure has been

applied to ¢'_SE SUPPLY port (A);
otberwtse, damage to the spool can
result.

Procedure Result

{I) Adjust
VOLTAGE ADJUST
knob until VOLTS
meter indicates

28 _0.5 volts.

None.

(2) Turn
MILLIAMPERES
meter RANGE
SELECT switch

to A (0-500) x 2.

NOlle,

b. (Deleted)

c. l_J not change
adjustment of hand
valve between OPEN-

ING port (C) and

CIX)SINO port (D).

None.

d. On HIGH PRESS
FUEL COMPATIBLE

panel, close PRES-
SURE REGU LA'rOR

and open SHUTOFF
valve.

REG SUPPLY PRESS

gage indicates zero.

e. On HYDILAU-

LIC CONTROl, panel,
slowly open HIGH
PRESS SIiUTOFF
valve to establish

800 :L10 p_lg differ-
entia] pressure
between C,_E SUPPLY
port (A) and RETURN
port (E); then close
HIGH PRESS SHUT-
OFF valve.

HYD MED PRESS

MONITOR panel,
PRESSURE MONITOR
"A" and PRESSURE

MONITOR "B" gages
must indicate 808 *10

psi differential

pressure.
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eA. On ELECTRICAL CONTROL panel,

perform the following:

Procedure l_esu]__,t

(I) Press TEST
SELECT I switch-

light. After a minimum

of one minute, record
current required to
energize START
SOLENOID,

(2) Press TEffl'
SELECT I and 2

switch-lights, ie order
listed. After a mini-

mum of one minute,

record current

required to energize

STOP SOLENOID.

(3) Press TEST

SELECT 2 switch-

llgi_f.

Light I on aridSTART

SOLENOID ener_zed.

Current required to

energize START
SOLENOID must not

exceed 550 milliam-

peres,

Light 1 off mi,_ 3TART
SOLENOID deenerglzed,

Light 2 on and STOP

SOLENOID energized.
Currer, t required to
energize STOP SOLE-
Nell) must not exceed

550 milliamperes.

Light 2 off and STOP
SOLENOID

decnerglzed.

f. Prepare oscilloscope for timing- and

actuatlon-test (figure22-6A) and perform the

following:

(I) Turn None.
SWEEP TIME
}IORIZ. SENS.

switch to I0

MILLISEC/CM.

(2) 'I_rn
SWEEP TIME
HOIHZ. SENS.

VEI_,IIER switcl_
to CA LI_L

None.

NOTE

The results of steps g and i are
recorded using camera supplied
with Componenls Test Console
G3141. Refer to instruction

m_nual for operation,

s Camera viewing visor is to be
closed when in standby condition.

g. On ELEC'rPJ-

CAL CONTROL panel,

press TEST SELECT

3, 4, and I switch-
lights, in orde_ llsted.
Measure and record

Lights 3, 4, and 1 on
and START SOLENOID

energized. CLOSING

port (D) and OPENING

port (C) pressures
must reverse within

22-28 Change No. 22 - 15 February 1972

Pro_,edure Result

pressure actuation
time from CLOSING

port (D) to OPENING

port (C), Record
current required to
energize solenoid.

one second, Current

required to energize
solenoid must not exceed

550 milliamperes,

NOTE

Pressure reversal time is measured

from alert of traces to end of pres-
sure buildup at CIX)SfNG pert (D)°
(Figure 22-8B shows a typical trace.)

End of pressure buildup is defined as
the initial time the pressure trace
reeches the eventual stabilized

pressure.

h. On ELECTRI-

CAL CONTROL panel,

press TEST SELECT

I s:vltch.llshL

i. On ELECTRI-

CAL CONTROL panel,

pres_ TEST SELECT
2 switch-light.
Measure and record

pressure actuation
time from OPENIh3

port (C) to CLOSING

port (D).

Light 1 off m_d START
SOLENOID deenergized.

Lights 2 and 1A on and
STOP SOLENOID ener-

gized. OPENING port
(C) and CLOSING port

(D) pressures must
reverse within one

second,

NOTE

j. On ELECTRI-
CAL CONTROL panel,

press TEST SELECT
2, 3, and 4 switch-

lights.

Pressure reversal time is measured

from start of traces to end of pres-
sure buildup at OPEI_NG port (C).
(Figure 22-3B shows a typical trace, )
End of pressure buildup is defined as
the initial time the pressure txace
reaches the eventual stabilized

pressure,

Lights 2, 3, 4, and
IA off and STOP SOLE-

NOID deenergized.

)
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Procedure

k. On iIIGH PR)_SS

FUE L COMPATIBLE

panel, close SHUTOFF

valve and open PRES-
SURE REGUI._TOR
until REG SUPPLY

PRESS gage indicates

1,500 _lOO psi.

I. On PNEU/RYD
UTILITY PNL, verify
that hand wtlve

between outlets A
and B is closed.

m. Remove plug
from hose connected
to HYDRAULIC
UTIMTY "B" and

co*meet hose to

valve O VERIh'DE

port (F).

n. On HYDRAU-

LIC CONTROl, panel,
press TEST CELL
SUPPLY "B" switch-

lightand slowly open
KIGH PRESS SII'UT-

OFF valve until on
HYD MED PRESS

MONITOR panel,
PRESSURE MONITOR

"B" gage indicates
1,350 (I20, -0) psi;
then close HIGll

PRESS SHUTOFF

valve.

o. On ELECTRI-

CAL CONTROL panel,

press TEST SELECT
1 switch-light.
Monitor OPENING

port (C) and CLOSING

port (D) pressure.

Result

I{IGH PRESS FUEL
COMPATIBLE and
HYDRAULIC CONTROL

panels pressurized.

None.

Nose,

GSE SUPPLY port (A)
and IIYDRAULIC OUT-

LET "B" pressurized.

SUPPLY light on and

VENT light off.

Light I on and START
SOLENOID energize€.
OPE, NING port (C)
pressure must be

within 50 psi of GSE

SUPPLY port (A) pres-

sure, and CLO_ING
port (D) pressure must

be within 50 psi of
RE'IR/IhN port (E)

pressure.

NOTE

IfOPENING port (C) pressure and

CLOSING port (D) pressure are

nearly equal, the main control

spool has not fully shuttled.

Procedure }b_sult

p. On PNEU/IIYD

UTILITY PNL, slowly
open hand valve
between outlets A
and B until OPENING

port (C) and CLOSING
port (D) pressures
reverse. Record

pressure. Monitor

OPENING port (C)

and CLOSING port

(D) pressure°

On IfYD DIFF PRESS

MONITOR panel, PRES-
SURE MONITOR gage
must not exceed 1,350
psi. CLOSING port
(D) _,:essure must be

within 50 psi of _SE
SUPPLY port (A)
pressure, and OPEN-
ING port (C) pressure

must be within 50 psi

of RETURN port (E)

pre,'snre.

q. On ELECTRI-

CAL CONTROL panel,
press TEST SELECT

1 switch-light.

l,ight l off end START

SOLENOID deenerglzed.

r. On tHGI[ PRESS
FUEL COMPATIBLE

panel, close PRES-
SURE REGULATOR

and open SHUTOFF
valve.

REG SUPPLY PRESS

g_ge decreases to zero,

s. Reduce facility
hydraulic supply
pressure to zero.

SUPPLY PRESSURE

gage indicates zero.

t. On IiYDRAULIC CONTROL panel, per-
foz.m the following:

(I) Slowly open
HIGII PRESS SIIUT-

OFF valve.

Nene.

(2) Press 'PEST
CELL SUPPLY "A"

swltch-llght.

VENT lighton and

SUPPLY lightoft.

(3) Press TEST
CELL SUPPLY "B"

switch-light.

VENT light on and
SUPPLY light off.
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2_ Result

(4) Press HY-
DRAULIC SYSTEM

BYPASS swttcb-light.

OPEN light o21and
CLOSE light off.

(5) Press HY-
DRAU LIC SYSTEM

SUPPLY switch-light.

CLOSE light on and
OPEN light oiL

u. On HYD HiGH
PRESS MONITOR

panel, open return
slmtoff valve.

PRESSURE MONI2OR

"A" gage decreases to
Zero.

v. On MED PRESS

FUEL COMPATIBLE

panel, open VENT
valve.

Accumulator precharge
decreases to zero.

w. Remove valve

from test setup.

None.

x. Ifengine control

valve testing is termi-

nated, secure equip-
ment as outlined in

paragraph 22-19.

None.

y. Install protective
closures. Refer to

paragrapil 22- 2.

NOlle.

22-18. CHECK VALVE SEAT LEAK-TEST.

a. Connect engine control valve to console

(figure 22-8C) and open hand valve to AP BYD

MeN UPSTREAM INLET. Uncap _P HYD
MeN DOWNSTREAM INLET.

b. Using ItYDRAULIC CONTROL panel,
perform the following:

(1) Press TEST
CELL 5"UPPLY "A"

switch-ligld.

SUPPLY light on and
VENT light off.

(2) Press HY-
DRAU LIC SYSTEM

BYPASS switch-light.

CIL'_SE light on and
OPEN light oil.

(3) PreSs HY-

DRAUI JC SYSTEM

SUPPLY swltch-lighL

OPEN light on and
CLOSE light off.

Procedure

c. Slowly apply
facility hydraulic
supply pressure
until SUPPLY PRES-

SURE gage indicates
2,700 d00 psi.

d. O,1 HIGH PRESS
FUEl, COMPATIBLE

panel, open VENT
valve; then adjuet
P RES,_O RE REGU.
LATER until REG
SUPPLY PRESS

gage indicates
50 _10 psi.

e. On HYDRAU-

LIC CONTROL panel,
slowly open HIGlt
PRESS SHUTOFF
valve until DIFFER-
ENTIA L PRESSURE

gage indicates 5 _1 psi.

f. Measure leakage
at GSI,_ SUPPLY (A)
and ENG SUPPLY (B)
ports.

g. Close hand

valve LAP HYD MeN

U P ST PJ.=AM INLET,

cap ,.'_P If'i'DMeN
DOWNSTREAM

INI,ET. Open
DIFFERENTIAL

P}7 ESgU iLE gage
shutoff valve.

11, On /{(OH PRESS
FUEL COMPATIBLE

panel, adjust PR_S-
SURE REGU LA'ITgR
until REG SUPPLY

PRESS gage indicates
2_700 _50 psi,

i. On II'fDICAU-

LIC CONTROl, panel,
slowly open IRGII
PRESS StlIJTOFF
valve until PRESSURE

MONITOR ga_e indi-

cates 2,500 _0 psi.

Result

SUPPLY PRESSURE

gagumest Indicate
2,700÷100 psi.

HIGII PRESS FUEL

COMPATIBLE p'tnel
and HYDRAULIC

CONTROL panels
pressurized.

Valve port NHI-a
pressurized,

Leakage at each port
must not exceed 0.5

_c/m.

DIFFERENTIAL PIlES-

SURE gage isolated.

REG SUPPLY PRESS

gage indicates 2,700
_I00 psi.

HYD DIFF PRESS

MONITOR panel PRES-
hTrRE MOt'lITeR gage

indicates 2,500 i50 psi.
Valve pressurized.

)

)

3
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j. Measure leakage
at valve GSE SUPPLY

(A) and ENG SUPPLY

(B) ports.

k. On HIGH PBES-

SURE FUEL COM-

PATIBLE panel,

adjust PRESSURE
REGU LATER until

REG SUPPLY PRECIS

gage indicates zero.
Close VENT :,alve.

I, On HYD DIFF
PRESS MONPFOR

panel, open PRESSURE
MONITOR _age sbutofl
valve until gage indi-
cates zero. Close
DIFFERENTIAL

PREFSURE _age and
PRESSURE MONITOR

ga_;e shutoiI valve.

m. Reduce facility

hydraulic supply
pressure to zero.

Resalt

Le,rukage at each port
must not exceed 0,5
cc/m.

HIGH PRESS FUEL

COMPATIBLE panel
depressurlzed

Gage pressure reduced.

SUPPLY PRESSURE

gage iudtcates zero.

n. On HYDRAULIC CONTROL panel, per-
[orm the following:

Procedure

(1) Press TEST
CELL SUPPLY "A"

switch-light.

(2) Press _IY-
DRAU LIC SYSTEM

SUPPLY switch-light.

(3) Press HY-
DRAU LIC SYSTEM

BypASS switch-light.

o. Remove engine

Result

SUPPLY l':ght oil and
VENT light un.

CLOSE light on and
OPEN light off.

OPEN Dght on _'.nd
CLOSE light oII.

Onl)' a thin fihn of fluid
control valve from lest remains after valvc is

setup, and open all draiued and purced.
ports. Porgeeach
port with filtered
_aseous nitrogen
(MIL-P-27401) at

low pressure while
valve drains,

p. Install plug and None.
gasket in NHla port,

Install protective clo-
sures. Refer to

paragraph 22-2.

q. If eet;ine control valve testing is termi-
nated, secure equipment as outlined in para-
graph 22-19.

p_. P3

_FOP START
SOIJ_N()XD SOLENOK#

LEOZND

V^LVE PeR I'$"

A C._: SUPPLY

I] ENG SUPPLY

C OPZNIN_

D C LOGING

E RKr_

F OVPR_/DE

la INS'rRUME_TAT_ON

h,_ Io INSrRUMI:N rA'r_os

RYDaAU i4C SYSTEM

z.. ._.., .... ,

|

UPS FI(M [b/LET |

!

0- 500
WYD MeN IN[,E l'

i

.. ..__r:-M

HYDIIAULIC

N Ot:TLET "A" 1

}lYe FI2JW _-_

RET URH [NI,I_ f _

_ VALV_ l_- _0_g$Ol

_ VALVE 19-90_6587-4

G3141

Fi_,vc 22-8C. (.t eck Valve Seat Leak-Test Setup

Cha,_ge No, 20 - 19 M._y 1971
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Paragraphs 22-1.q to 22-26 V.Aumc II

22_19. SECUPdNG 'rEST EQUIPMENT.

22-20. After engine control valve testing is
complete mid valve is remo_,ed from test setup_
secure test equipment as follows:

a. Reduce facility gaseous nttrogea supply
to zero.

b. On PNEU SOURCE CONT_(OL panel,
clout NITROGEN SOURCE SIIUTOFF valve.

e. On SYSTEM SUPPLY p_mel, elo_e TO
FUEL COMPATIBLE SYS sl'tuto!f v;_.lve; titan

open SYS VENT valve.

d. On MED PRESS FUEL COMPATIBLE

po.nel_ open SIIUTOFF and VENT valves; then
adjust PRESSURE ItEGUhATt)R to vent O:apped

pressure.

e Close all shutoff wdves_ regulators, and
utiltly valves.

I. Make sure that all pressure gages indicate
zero; then clo_e all vent valves°

g. Cap utiP.ty panel and test cell panel outlets
and colmeelors.

h. Turn osctlloseol)e power anti digital volt-
meter power off.

1, Move TEMI_I_ItA'I'UI_E indicator switch to
OFF.

J. On IIYDItAtJI,IC CONTROL panel, press.
swltch-lightJ so that IIYDItAULIC SYS'rI,',M
BYPASS light indicates OPEN and renmlnlng

lights tndleate CLOSE or V_"NT.

k. On ELECTIltCAI, COHTItOI, panel, press
TEST SELECT switch .lights t;o that all lights

arc off; then press POWER ON switch-lip;hi.

1. Turn DC POWER SUPPLY off.

m. On POWER DISTI?.IBUTION panel, pull
_)ut clrcuil breakers.

22-21. ENGINE CONTROL VAI,VE CtiECK

VALVE 601094.

22-22. The follo,.vlng proeederes contain the
disassembling, cleaaing, inspecting and re-
pairiug, assembling_ and testing information
required to maintain tile engine control valve
check val"es. See figxtre 22-9 for test equip-
merit and special tools. Refer to R-389G-4 [or

protective closures.

Part Number Nomenclature Use

G3141 Component s 'Font
Console

Provides

pneumatic
and hydraul lc
pressure for
tenting ,.hock
valve,

G3143 Components Provides
Adapter Set hardware for

check _alvo

test setups,

88-557487 Pressure Test Pressure-
Fk, cture checks valve

u.fter repair.

Figure 22-9. Test Equipment .'rod Special 'Foo!s
for Engine Control Valve Cheek Valve

22-23. DISASSEMBLING.

22°24. Disassemble the check valve, its
required, to accomplish necessary rot)airs
:tnd/or replacement.

22-25. CLEANING.

22-26. Clean all paris of cheek valve for
hydrauhc service as outlined in R-3898-3,
Volume I.

I

Jt

)

Figure 22-10 deleted, !
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22-27. INSPECTING AND REPAIRING.

22-28. h'.spec*.ing the engine control check valve

determines if the individual parts have been dam-
aged by mishand'!og or wear. Refer to figure

22-11 and inspect each part for general condition,

cleaJmess, thread damage, corrosion, distor-
tion, nicks, burs, and scratches.

Paxt Name Inspecting Repairing

Pin Damage or wear. Replace.

Spring Corrosion or Replace.
cracks.

C_te

Body

Damaged.

Nicks, scratches,

and ether imper-
factions width

would Impair its

sealing capability.
Soalintr,,_,,rface to
be flat wilhtn
0.0005 Inch total.

Damaged or deteri-
orated anodlc

coating.

Nicks, scratches,
and other imper-
fections which

would Impair its

scaling eel)ability.
Sealing sttrface to
be flat within
0. 0005 Inch total.

Damaged Inserts.

Replace.

Lap sealing
surface to

meet leakage
and flatness

requirements.

Replace a
anodlc coal-

lug as out-
lined In
1t-3090-3,
Volume I.

Lap gate
seat to meet

leakage and
flatness

requirements.

Hel)lace in-
serts as out-
lined In

R-3898-3,
Volume I.

Figure 22-11. insp,.ctlngand Repairing Engine
Control Valve Check Valve

22-29. ASSEMBLING.

22-30. Assembly of the check valve must be
per£ormed with care to prevent damage to the
gate and seat sealing surfaces. All parts must

meet cleaning requiremorts of paragraph 22-25.
See figure 22-12 for parts Identification. Install
spring and gate on body and ,Jecure with binge pin.

2?-31. TEStiNG.

22-32. Thls procedure outlines requirements

for complete testing of the engine control valve

check valve using Components Test Console

G3141 and Component Adapter Set G3143. Any
deviations_ Including the use of other equipment,
must be equivalent to the test requirements,
safety standards, and equipment specified to
this procedure. Prior to starting this test,
Install test fixture on check valve outletj and
prepare console for use as outlined in figure
22-6A, except cable BB52752 is not required
and connector J702 is to be capped. Refer to
paragraph 22-34 for check valve test procedure,
and see figure 22-13 for test setup.

.

A
_, ,,,

(,ATE J SPRING._../ _HN

SECTION A-A

......... 6oIo_-.c-Lc

Figure 22-12. Engine Control Valve
Check Valve---Cutaway View

22-33. (Deleted)
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[

(

22-34. REVERSE LEAKAGE TEST.

_ nes._____t

a, Prepare Com-

ponents 'rest Console
C_141 and check

valve for use as out-

lined in paragraph

22-31; then cnnnect

check valve to

console (figure 22-13).

Open hand valves to
]IYD MED PRESS

MeN "B" INLI,,T and

Ap IIYD MeN UP-

STREAM INLET.

Uncap Ap HYD
MeN DOWNSTREAM

INLET.

None.

b. Using HYDRAU-

LIC CONTROL panel,

pt._rlormtilefollowing:

(I) Press TEST
CEI,L SUPPI,Y "A"

switch- light.

SUPPLY light on and
VENT light off.

(2) Press
HYDRAULIC SYSTEM

BYPASS switch-llght,

CLOSE light on and

OPEN lightoff.

(3) l'ress
HYDRAULIC SYSTEM

SUPPLY swltch-light.

OPEN Ill, hi on and
CLOSE light off.

c. Slowly apply
facility hydraulic
supply pressure until
SUPPLY PRESSURE

gage indicates 2,600
±50 psi.

SUPPLY PRESSURE

gage indicates 2,600

_50 psi.

d. On MED PRESS

FUEL COMPATIBLE

panel, open VENT
valve; then adjust
PRESSURE REGU-
LATOR until REG

SUPPLY PRESS

gage indicates
25 ÷5 psi.

MED PRESS FUEL
COMPATIBLE and
HYDRAULIC CONTROL

panels l)ressurized.

Procedure

e. On IlYDRAU-

LIC CONTROL panel,
slowly open MED
PRESS SHUTOFF valve

until DIFFEI_I ENTIAL

PRESSURE gage indi-
cates 5 _0.5 psi.

f. Inspect check
valve and measure

leakage at Inlct port
(A).

g. Close hmld
valve to AP HYD
MeN UPSTREAM

INLET; then upeu
DIFFERENTIAL
PRESSURE shutoff
valve,

h. On MF, D PRESS
FUEL COMt- ATIBI.E

p'mol, adjust PRES-
SUITE, REGULATOR
until REG SUPPLY

PRESS gags indicates
600 _'50 psi.

i. On ItYDRAULIC

CONTROl panel,
slowly open MED
PRESS SItUTOFF

valve nntil HYD MED
PRESS MONITOR

panel PItESSURE
MONITOR "B" gage
indicates 100 _1 psi;
then close SHUTOFF
valve.

Remflt

Check valve outlet port
(B) pressurized.

Maxinmm aliowat)le

le,%kage at inlet port (A)
is 0.15 cc/m.

DIFFERENTIAL

PRESSURE gage
isolated.

MED PI1ESS FUEL

COMPAWIBI,E l)at_c[
pressure increased.

PRESSU RE MONITOR

"B" gag¢_ indicates
I00 _1 psi.

Chmlge No. 21 - 12 November 1971 22-35
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Procedure

j. Measure leakage
at inlet port (A),

k. Repeat steps 1
and j at 500 t5 pslg,

I. Close hand valve

to IIYD MED PRESS

MeN "B" INLET and

open PRESSURE MONI-

TOR "B" gage shutoff
valve.

m, On MED PRESS
FUEl, COMPATIBLE

panel, adjust PRES-
SURE REGULATOR
until REG SUPPLY

PRESS gage indicates
zero, Close VENT

valve,

n. On HIGH PRESS
FUEL COMPATIBLE

panel, open VENT
valve; then adjust
PRESSURE REGll-

LATER until REG SUP-

PLY PRESS gage indi-

cates 2,600 _50 psi.

o, On llYDBAUI,IC

CONTROL panel, slowly
open ttIGII PI(ESS SIIUT-
OFF wdvo ,mill PRES-

SURE MONITOI{ gage In-
dicates 1,500 tl5 psi.
Close SIIU'I'OFF valve.

p, Measure leakage

at Icletport (A).

q. Repeat steps o and
p at 2,500 _25 psig.

r. On HIGII PRESS
FUEL COMPATIBLE

panel, adjust PRES-
SURE REGULATOR

until REG SUPPLY

PRESS gage Indicates
zero. Close VENT
valve.

Result

Maximum allowable

leakage is 0.15 cc/m.

Same as steps i and
and j.

IIYD MED PRESS

MONITOR panel,
PRESSURE MONITOR

"B _'gage isolatecl.

MED PRESS FUEL

COMPATIBLE panel
depressurlzed.

lllOll PRESS FUEL
COMPATIBLE and
IIYDRAULIC CON-

TROL panels pros-
surlzed.

Check valve outlet

port (U) pressurized
to 1,500 _15 psig.

Maximum allowable

leakage Is 0.15 cc/m.

Same as steps o
and p.

HIGH PRESS FUEL

COMPATIBLE panel
depressurized.

Procedure Result

s. Reduce facility
Itydraullc supply

pressure to zero.

SUPPLY PRESSURE

gage indicates zero,

t, On HYDRAULIC CONTROL panel, perlorm
the following:

(i) Open HIGH
PRESS SHUTOFF

valve.

IIYDCObFrROL panel
depressurized.

(2) Press TEST
CELL SUPPLY "A"

switch-light.

SUPPLY light elf and
VENT light on,

(3) Press IIY-
DRAu LIC SYSTEM

SUPPLY switch-light.

CLOSE light on and
OPEN light oft.

14) Press IIY-

DRAU IJC SYSTEM

BYPASS switch-llght.

OPEN light on and
CLOSE lightoff.

(5) Close IlIGH
PRESS SIIUTOFF

valve,

.N'O]I O,

u. O,* IlYD DIFF
PRESS MONITOR

panel, open PRES-

SURE MONITOR gage
slnituff valve until

gage Indicates zero;
then close shutoff
valve.

Pressure reduced at
PRESSURE MONITOR

gage,

v. Remove check

valve from test setup.
Install protective clo-
sures. Refer to

paragraph 22-22.

None.

)

)
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LEGEND

VAL_ E POHT$

A tN I,_; T

rl OUTLET

HYDRAULIC 8Y_T£M

TEST CELL

KrDi_ui3cOUTLET'A';.......
!
!

OUTLET ' C" I.
!

0-5000 P$[O HYD

, MON INLET
IlYO M_:D PRES_
MeN "B" ,'NLET

.... 4. L,_,,."_...... |

....Xf;_bi;o_.............
UPSTBM I_ILE r

I

] VALVE |$-g02_b01

Figure 22-13. Engine Control Valve Check V_dve Test oetue

G3141

¥1-3-2-27

22-35. SECURING TEST EQUIPMENT.

22-36. After engine control wdve cheek valve

te:_ting is completed and check valve ts removed
from test setup, secure equipn_ent as follows:

a. Reduce facility gaseous nitrogen pressure
to zero.

b. On PNEU SOURCE CONTROl, panel,
close gaseous nitrogen SHUTOFF valve.

c. On SYSTEM SUPPLY panel, close TO
FUEL COMPATIBLE SYS shutoff valve and

open SYS VENT valve.

d. On MED PRESS FUEL COMPATIBLE

panel, open SHUTOFF and VENT valves and

adjust PRESSURE REGULATOR to vent trapped

pressure.

e. Close all shutoff valves, regulators, and
utilityvalves.

f. Make sure all pressure g*tgus indicate,

zero, and close all vent valves.

g. Cap utility panel and test cell panel outlets
and conneclors.

h. Turn digital voltmeter power off.

I. On HYDI/.AULIC CONTROL panel_ press

switch-lights so that I-IYDRAULIC SYSTEM

BYPASS light indlcates OPEN sad renminieg

llghts indicate CIL)SE or VENT.

J. On ELECTRICAL CONTROL panel, press
TEST SELECT switch-lights so that all lights

are off, and press POWER ON swltch-llght.

k. Tura DC POWER SUPPLY off.

I. On POWER DISTRIBUTION panel, pull out
circuitbreakers.
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SECTION XXIII

FOUR-WAY SOLENOIO VALVE

Section x."m
Paragraphs 23-1 to 23- 4

WARNING

COMPONENTS TEST CONSOLE G3Hl AND COMPONENTS ADAPTER SET G3143
MUST BE OPERAT~DBY AUTHOnrZED PERSONNEL TRAINED IN THE USE OF
THE EQUIPMEN'r, I

23- 2. The following pI' ocedures contain the
disassembling, c!eanbg, inspecting and
rep;l\rlng, a5sernblln~, and testing iol!(,rmatlon
l'cqu!red te h'alntliin the four-wt.y solenoid
v.llve. Sec figure 2J-l for test equipment and
8p3claltools. Ref,:r to R.. 3896-4 for protective
closures. Lubrtcate (Method A) all closure
fustenel's used in \'alve inserts with lubtlcaat
Ill'ease rUJ0140-012 (Hoeketdyne). Speclfled
lubrication methods are outlined In H-3896-3,
Volume I.

23- 3. DISASSEMl3lJNG.

23-4. Protect all parts from handling damage.
HeCer to figuro 23-3 for pad" and indo" numbers.

NOTE

When removing Internal parts of
the valve that car.not be easily
removed by hand, tapered, nylon
drift rods or equivalent must be
used to facilitate the removal and
prevenl damage to parts.

a. Hemove screws (I), lugs (2), washers (~);

then uslnl~ solenoid removal and Installation tool I
T-50W2ii9. remCJve valves (4, 5); then remove
packlngs (G. ij) and retainers (7. 9) from valves.

Chango No. 2?- - 15 February 1972 23-1
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Part No. Nomenclature Use

T-5026302 Pressm'e
Test Fixture

T-5036718 Assembly
Tool

T-5037841 Seal Removal
Tool

T- 5041500 Actuator
Installation
Tool

Adapts to four-way
solenoid valve po_ts
during pressure
tests.

Installs filter during
assembly,

Removes seat during
disassembly.

Removes and installs

actuator during
repair.

T-5041501 A_Jsembly For assembly of
Jig override component

parts.

I 'r-5048259 Solenoid

Removal and
Installation
Tool

MT-109 Flowmeter
(Waugh), (3/4-Inch
or inlet and
equivalent outlet)

Model Electronic
521CI1 Counter
(t[ewlett
Packard

Co), or
equivalent

Removes and installs

four-way start and
stop valves.

Pt'ovldos a meanil
for measuring flow
¢t_'tng timing and
actuation tests.

Provides a mean'_

Ior measuring flow
during timing and
•tctuatlon tests.

Model Transformer Provides voltage
G-12 compatibility betwee|',
(Triad flowmeter and
Trans- electronic counter
former during timing and
Corp), or actuation tests.
equivalent

G3141 Components
Test
Console

G3143 Components
Adapter Set

Provides hydraulic
fuel control for
testing four-way
solenoid valve,,

Provides hardware

for four-way sole_old
valve test setups.

Figure 23-1. Test Equipment and Special Tools
for Four-Way Solenoid Valve

23-2 Change No. 22 - 15 February 1972
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I SCREW

2 LUG

3 W&_HEI/

4 VALVE

S VALVE

PACKING 16 SPRING

7 IL_:TA_._ i7 P[_TOI_

8 PACK_G 18 P_CKI_G

9 EET,_INER 19 I_.'TA_/ER

[9 $CIIJ_W 20 _AT

26 RETAINER 3S PACKING 4_ ACTUATOfi _3 BODY

iV CAP 37 _TAI_EII 47 PACKING 54 _A,_EPI,AT8

28 WASHER 3_ PISTON 4_ PLUt_

29 PACKING _0 SP/_NG 49 I_ACK_NG

30 EETAINE_ 40 (DELETED) 50 I_F,T._E_

II

18

t CAUTION/e
30 .J L`_GEHD THE FOLLOWING PARTS AEE SIM-

. __- ILArt IN SIZE AND APPEARANCE,

11 WA31fER 2t _flpill_T _,i SPOOL, _l (IUIDE 51 PLUG MAt_, SURE COEIIECT PAICI I,IUM-

12 PLATE 22 SPACER _2 SLEEVE 42 (D_,LETED) 51A IN_ERT BEE PACKINC_ AbD I_ETAINLIIS

1'1 CYLINDER 23 FILTER 33 SCI1E_,V 43 SPP.._G _lD Ir'l'lEET AHI'; INSTALLED IN LOCATIONS

14 PACKING 14 _;ASHER 34 W_IIER 44 (DELETED) SIC INSERT SIIOWNI

15 _,,TAD_ER 23 p&CED;G 35 STOp 45 (DfJLET'£D) 52 P_ PACKING(29) P/N M_29513-129
EETAINEI_S {30) PIN M$2]T#4-129
P?,CKi,_(; (3¢) P/N M_2_1_-222
llETAT_:R (3_) 1'/,'4 MS_,J774-222

5_9SS::':-2

Figure 23-3. Four-Way Solenoid V_lve--Exploded View

C]_nge 1_o. 9 - 31 3uly 19(;7 23-3



Section XXDI R- 3806- 3
Volume R

b. Remove the following parts from the start
side of body (53):

(1) Screws (10), washers (11), plate (12),
cylinder (13), and spring (16).

(2) Remove packing (14) and retainers (15)
from cylinder (13).

(3) Piston (17),packing (18),toldretainers
(19).

(4) Seat (20), packing (14), retainers (15),
and poppet (21).

(5) Spacer (22), seat (20), packing (14),
retainers (15), filter (23), and washer (24).

c. Repeat step b on the stop side of body
(53).

d. Remove 2 screws (33) from stop (35)
(diagonally opposite); thee use assembly )ig
(T-5041501), as a spring compressor, to re-
move the other 2 screws (33),washers (34),
and stop (35). Remove packing (29)and re-
tainers(30)Irom stop (35).

WARNING

Stop (35),piston(30),and guido (41)
are under springload. Care must
be exercised when usingassembly
jigas a spring compressor to re-
move stop (35). Spring_uadwillhe
relieve:ias stop isremoved.

e. Remove piston (38), packing (36), re-
tainers (37), spring (39), guide (41), packing
(29), and retainers (30).

f. Remove spring(43),actuator(46),pack-
ing (36),and retainers(37).

CAUTION

Cap (27) must not be removed with
plate (12) Lustalled_ since the cap
may contact the plate_ resulting in
damage to the cap.

g. Remove cap (27),packing (25),retainers
(26),and washer (28);then remove spool (31)
and sleeve (32). Remove packings (29)mid
retainers(30)from sleeve.

NOTE

Spool (31)and sleeve(32)are
matched parts and muratbe retained
as an assembly.

h. Remove plug (40),packing (47),plug (51),
packing (49),and retainers(50).

i. Pins (52) and nameplate (54)need notbe
removed mfless damaged.

23-5. CLEANING.

23-6. Clean allparts offour-way solenoid
valvefor fuelservice as outlinedin R-3896-3,

Volume I, exceptas follows:

WA RI"_NG

The following procedure uses
trtchloroethylene which is a toxic
solvent. Inhalationof itsvapors
or prolonged contact with the liquid
can cause serious inJ_,ryor death.

• Compressed gas must not be used
for drying or cleaning unless effec-
tive chip guarding is used and
personal protection equipment is
worn.

NOTE

Protective covers must be _nstalled

on all sealing surfaces_ threads, and
parts to protect from handling
dRmage and contamination.

a. Ultrasonically clean tilters (22) in tri-
chloroethylene(MIL-T-27602) as follows:

(I) Installfilterinultrasonicunitso

flushing fluid will pass through filter in reverse
of the design direction of flow.

(2) Turn on ultrasonic unit at a frequency
of 20-40 kc.

)
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(3) Clean fillers for a minimum of 10 min-
utes. Flut=h filter 4 times din'trig the cleaning

cycle, at ai_proximate 2-minute intervals, with
a minimum of 500 milliliters of fluid.

(4) Turn off ultrasonic unit.

b, Inspect filter for cleauness as follows:

(1) Install filter in ultrasonic unit so

flushing fluid will pass through filter, In design
direction of flow,

(2) Turn on ultrasonic unit at a frequency
of 20-40 kc.

(3) During u 10-minute cycle at approxi-

mately 2-mlnute intervals, pass Iluld through
filterand collect four ,500millilitersamples of

fluid in a clean container.

(4) Turn off ultrasonic unit.

(5) Perform a particle count of a minimum
representative 500 milliliter sample of the 2
liters of fluid collected. Categorize all parti-
cles, regardless of shape, size, ratio,

composition, etc in 50-100 micron and 101-300

micron size ranges with no differentiation
between a particle and a fiber. Acceptance
criteria for a 2 1Rer sample is as follows:

Micron i_fze
Maximum allowable

number of partic!es

50-100 550
101-300 40

c, Repeat steps a :rod b as required to
obtain lliter cleanness acceptability.

i .... ,,,

Part Name _m¢l

Index No. inspecting
i,,, ,,

Valve (4, 5) Damage.

Repairing

Replace.

Plato (12) Deteriorated nr Jamaged anodlc

coating,

Replace anodlc coating or lrldlto as
outlined in R-3896-3, Volume I.

Cylinder (13) Da magtzl threads.

Major diameter.

Refer to R- 3806- 3, Volume I for thread
rcpair.

Refer to lignre 23-5.

Major inside diameter. Refer to figure 23-5.

Si)rhlg (18) Compressed lengths, Refer to fig'ure 23-5.

Corrosion or cracks. Replace.

Piston (17) Major diameter. Refer to figure 23-5.

Seat (20) Sealing surface must be free of
nicks, scratches, and oilier im-
perfections which would impair
Its sealing function.

Replace.

Major diameter. Refer to figure 23-5.

Shank diameter. Refer to figure 23-5.

Small inside diameter. Refer to figure 23-5.

Poppet (21) Diameter, Refer to figure 23-5.

Thickness. Refer to figure 23-5.

Figure 23-4. Inspecting and Repairing Four-Way Solenoid Valve (Sheet I of 3)
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Part Name and
Index Ho. Inspecting

Spacer (22)

Filter(23)

Cap (27)

Spool (31)

Sleeve (32)

Piston (38)

Spring (39)

Guide (41)

Spring (43)

Actuator (,16)

Sharp corners.

Seallag surface must be free of
ntcksj 3cratchee, and ether Im-
perfections which would impair
its sealing function.

Deteriorated or damaged anodic
coating.

Major diameter.

Inside diameter.

Small insidediameter.

Damage,

Cleanness,

Damaged threads.

Deteriorated or damaged anedic
coating,

Major diameter,

Cracked braze.

Insidediameter,

L_nd diameter.

Piston head,

Piston shank.

Compressed lengths.

Corrosion or cracks.

Inside small diameter.

Insidelarge diameter.

Compressed lengths,

Corrosion or cracks,

Major diameter.

Repairing

Replace.

Replace,

Replace anodlc coating er tridite as
outlined in R-3896-3, Volume I.

Refer to figure 23-b.

Refer to figure 23-5.

Refer te figure 23-5.

Replace,

Refer to paragraph 23-5.

Refer to R-3896-3, Volume Ifor
thread repair,

Replace anodie coating or lrtdite as
outlined In R-3896-3, Volume I,

Refer to figure23-5.

Replace.

Refer to figure 23-5.

Refer to figure 23-5.

Refer to figure 23-5.

Refer to figure 23-5.

Refer to figure23-5.

Replace.

Refer to figure 23-5.

Rater to figure23-5.

Refer to figure 23-5.

Replace.

Refer to figure 23-8.

_,H i=,l

Figure 23-4. Inspectingand Repairing Four-Way SolenoidValve (Sheet2 of 3)
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Part Name and

Index No. Inspecting Repairing

Plug (48, 51) Major diameter.

Damaged threads.

Body (53)

Deteriorated or damaged noodle
coating

Damaged threads.

De.teriorated or damaged anodic

coating.

Damaged inserts,

Spool sliding surface.

Valve mating surface.

Refer to figure 23-5.

Refer to R-3896-3, Volume 1 for

thread repair.

Replace anodm coating or iridne as
outlined 1nR-3896-3, Volume I.

Refer to R-3896-3, Volume I for

thread repair,

Replace anodic coating (Jr irid_te as
outhned in R-3896-3, Volume I.

Replace inserts as outlined m
R-3896-3, Vclunm 2.

Refer to figure 23-5.

Refer to figure 23-5,

(

Figure 23-4,

Part Name and
Index No.

Cylinder (13)

Spring (16)

Piston (17)

seat (_.0)

Poppet (21)

Spacer (2_)

spool (al)

Sleeve (32)

Piston 08)

dpring (39)

Dimension

Major diameter.

Major Inside diameter.

Compressed to 0. 943 Inch.

Compressed to 0,660 Inch.

Major diameter.

Major diameter.

Shank diameter.

Small Inside diameter.

Diameter.

Thlckuoss,

Major diameter.

Inside diameter.

Small inside diameter.

Major diameter.

Inside diameter,

Land diameter,

Piston head,

Piston shank.

Compressed to 0. 910 Inch.

Compressed to O. 610 inch.

Inspecting m_d Repairing Four-Way Solenoid Valve (Sheet 3 of 3)

Minimums Maximunl

(Ineiles except as noted)

0.746 0.747

0.499 0.501

1.8 lb 2.2 lb

9.0 lb 11.0 lb

0.496 0.497

0. 746 0. 747

O. 637 O. 639

0,375 O. 377

0. 497 O. 500

0. 1245 O. 1250

0,746 0. 747

0. 640 0. 641

0,562 0. 564

1. 250 1.251

I. 249 I.250

1. 746 1. "/47

1. 746 1. 747

O. 4,99 0, 500

10.8 lb 13.2 Ib

13.17 lb 16.17 Ib

Figure 23-5. Dimensional Limits for Four-Way Solenoid Valve (Sheet 1 of 2)
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Part Name and
Index No.

Guide (41)

Spring (43)

Actuator (46)

Plug (48)

_ug (50

Body (53)

Minimum Maximum

Dimension _,Iciles except as noted)

Inside small diameter, O. 50_ O. 504

Inside large diameter. I.750 I.752

Compressed to 2. 082 inches. 133 lb 147 Ib

Compressed to I.832 inche,_. 150 lb 166 lb

Major diameter. 1.746 I, 747

Major diameter. 0.372 0.373

Major diameter. 0. 246 0. 247

Spool slidh_g surface. 1,749 1,751

Valve mating surface. 1. 124 I. 126

Figure 23-5. Dimensional Lhnits for Four-We7 Solenoid Valve (Sheet 2 of 2)

d. Dry filters in an oven at 200 ° ±10 ° F for a
minimum of 30 minutes or by purging with a

_ regulated source of low pressure (less t_n30 pstg) gaseous nitrogen (MIL-I'-27401) or

clean, dry air conlormtn_ to the clearmess and

humidity requirements of MIL-P-27401.

NOTE

Spool (31) and sleeve (32) listed in

figures 23-4 and 23-5 are matched

parts and must be retained as an
assembly.

23-7. INSPECTING AND REPAIRING. 23-9. ASSEMBLING.

23-8. Inspecting the four-way solenoid valve
comsists mainly in determining that individual
parts have not been damaged by mishandling or
wear. Refer to figure 23-4 and inspect
indlvldlud parts for general condition_ ties,t-
noes, damage to threads, corrosion, distortionp

nicksp burs, and scraicims. Dimensional
limits listed In figure 23-5 form the guide to
serviceability of p;trts. Minimum and maximum

values are given, beyond which repair or
replacement of parts is required.

23-10. The assembly procedures for the four-

way solenoid valve must be performed In the

order listed, and all parts must meet cleaning

requirements outlined in paragraph 23-5. The

lubricant used in this procedure is hydraulic

fluid (MIL-if-5606) unless otherwise specified.
Specified lubrication procedures (methods) arc
outlined in R-3896-3p Volume I. Refer to
ligure 23-3 for parts and Index numbers.

)
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CAUTION

The following parts are similar in

appearance and size. The correct
part number packings and retainers
must be installed in the locations

shown in figure 23-3.
Packing (29), PN MS29513-129
Retainer (30_, PN MS28774-129
Packing (36), PN MS29513-222
Retainer (37), PN MS28774-222

Make s_tre close diametral clear-

ance parts are alined with body (53)
bores when parts are Installed,
since excessive assembly force
of mlsallncd parts can damage
bore surfaces and prodt)ce con-
taminants that will result In

Incorrect operation of the four-
way solenoid valve.

NOTE

To install Internal parts of the valve

that cannot be easily installed by
hand, use tapered nylon rods, or
equivalent, to facilitate installation
and to prevent damage to liar,s.

• The spool (31) and sleeve (32) must
be retained as matched parts.

a. Lubricate (Method M) packings (29) and
Install packings nod retainers (30) on sleeve
(32). l,ubricate spool and sleeve and Install
spool (31) In sleeve.

b. Lubricate (Method M) packing (25) and
Install packing and retainer (20) on cap (27).

CAUTION

Plate (12) must not be Installed

when installing cap (27), since the
cap may contact the plate, resulting
in damage to the cap.

bA. Lubricate (Method A) cap (27) with
lubricant grease ItB0140-012 (Roeketdyne).

CAUTION

Care must be used when installing
sleeve (32) into body (53) to avoid
shearing packings (29)°

c. Install sleeve (32), washer (28), and cap

(27) Into body(53). Torque cap to 80-120h-lb,

d. Lubricate (blethod N) packing (36) and
install packing and retainers (37) on actuator
(46). Lubricate actuator.

dA. Lubricate (Method M) packing (29) anti
Install packing and retainers (30) on guide (41).

CAUTION

Care must be used when installing
actuator (46) to avoid shearing
packing (36).

e. Aline actuator (46) with a holding tool and
slide actuator past internal shoulders of body
(53); then install spring (43).

(
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Volume II Paragraphs 23-11 to 23_12

(

(

( f. Installlegs of assembly jig(T-5041501)

into2 diagonalstud holes el body (53).

g. Slideguide (41)down over legs intobody
(53).

h. Lubricate (Method N) packing (36) and
in,tall packing and retainers (37) on piston
(38).

i. Lubricate (Method M) packing (29) and
insta/i packing and retainers (30) on stop (35).

j. lnstall sprtr, g (39) and piston (38) into
guide (41) and stop (35) over assembly jig legs
into gtfide (4]).

CAUTION

Springs (43, 49) m,_st be compressed
ih alinement to prevent damage to
packings _nd parts.

k. Lubricate (Method A) screws (33) with
iubric'_nt grease RB01d0-012 (Itocketdyne). In-
stall toF plate and Jackscrew on assembly Jig
legs, center leveling foot on stop (35), and
compress springs (43, 39); then install 2
washers (3,t)and 2 screws (33). Tlghtenscrews.

kA. Remove assembly ]ig and inst',di remain-
ing 2 wa'_her_ (34) .and 2 screws (33). Torque
4 screws to 100-140 in-lb.

1. Lubricate (Method M) packing (49) and
install packing and retainers (50) on plug (51).
Install plug into body (53) on start solenoid end.

m. (Deleted)

n. Install washer (24) and filter (23) with
assembly tool T-503671_ into body (53) at the
start solenoid end, with valve in the horizontal
position. Center washer on filter using a
tapered nylon drift rod.

o. I,ubricate (Metho'i M) packings (J4),
asuemble seats (20), spacer (22), poppet (21),
packings (11), and retainers (15). and using a
drift rod for handling and applying steady pres-
sure, install assernbly in start solsnotd end of
valve. Observe installation through start
solenoid port.

.p. Lubricate (Method M) packings (14) and
(Method N) packing (18). Assemble cylinder
(13), packings (14), retainers (15), piston (17),
spring (16), retainers (19), and packing (18),
and install in start solenoid end of valve as au

assembly.

q. Lubricate (Method A) screws (I0) with
',.bricant grease tUd0140-012 (Rocketdyne).
Install plate (12) on start solemAd end of valve
using washers (_ 1) and screws (10). Torque
screw:, to 20-25 in-lb.

r. Repeat stops n through p for ine:ta]lation
of parts indexed (13 through 24) into the stop
solenoid end of valve.

rA. Lubricate (Method M) packing (47) aa_d
install packing on plug (48)° install plug in
body (53).

rB. Repeat step q tn install paris indexed
(10 through 12) on stop solenoid end of valve.

s. Lubricate (Method M) packings (6, 8).
Install retainers (7, 9) and packings (6, 8) on
valves (4, 5).

t. Lubricate (Method A) screw (1) with
lubricant grease B-B0140-012 (Rocketdyneh
Using solenoid removal and iustallation tool
'r-5048259, install valves (4, 5) in body (53)
and secure wtth lugs (2), washers (3), and
screws (1). Torque Screws to 50-70 tn-lb; then
safetywtre screws (1, 10, 33) and cap (27).

23-11. q'ESTING.

NOTE

The four-way solenoid valve tests
may be omitted if the equivalent testa
are perlormed on the engine control
valve as outlined in section )fXII.

23-12. This procedure outlines requirements
for complete testing of the fern--way solenoid
v_lvc, using Components "I eat Console G3141
a_d Componesls Adapter Set G31a3. Any devia-
tlonn, Including the use of other test equipment,
must be equivalent to the test requirements,
saIety standards, and equipment specified ta
tiffs procedure. Prior to starting the test,
install test plates on Iour-way solenoid valve

I
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as outlined In figure 23-6. Index letters are

assigned to tl,e valve ports for ease of identifi-
cation in illustrations. Set up components test
console electrical patch-panels (figure 23-7) and

prepare console tor use (figure 23-8). Refer to
paragraphs 23-13 tilrough 23-18 for four-way
solenoid valve tczt procedures and see figures
23-9 and 23-10 for lest setups° Refer to figure
23-_1 for a typtcal valve tinting trace, l_efer

to section XXII for four-way solenoid valve
cutaway view.

CAU'HON

The four-way solenoid valve start
solenoid must not be actuated until

800 psig minimma pressure has
been applied to PRESSURE. port
(A-B); otherwise, damage to the

spool can result.

.... mmm

Index Letter Valve Port Fixture Port Connection

A-B PRESSURE 2'-5026302-301 AN893- 18D

C OPENING T-5026302-301 AN893- 18D

D C t,OOING T- 5026302-301 AN893-18D

E RETURN T-5026302- 113 AND 10050- _2

F OVERRIDE None AND 10050-8

Figure 23-6. Preparing Four-Way Solenoid Valve for Testing

23-10

TEST

O[OITAL SELECT
VOLTMETER 7

Fr_EQ -- rll_

I I Ii ' X ",X",'

_- _ ,_ T.__ _+>_

,__.,-_ _ , _,_.J_

FLOWM_TER F_EQU_NCY _ot_roN PATCHING

ZI[_NMEr_:R

OUTPUT

HYDF_,UI,!C

FLOW

SgTURN

OUTPOT

PNEUMATIC

FLOW

RgTUnN

9026101°$-21 A

Fll;ure 2,%7. Components 'IIest Console Patch-Panel Requirements
for Four-Way Solenoid Valve Testing (Sheet 1 of 3)

Change No. 21 - 12 November 1971
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.

L

(

28 ;'PC
POWER

_UPPL¥

"' ' _2-3"--_'.--Components Test Console Patch-Pauel i_equlrements
for Four-Way Solenoid Valve Testing (Sheet 2 of 3)
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Patch-
Cord

K3. (a) IB 13M

K4.09 I C 2C
12B

IL% IE 13H
3088-17 (b) IF 3K(+)

K4.09 IP 3E
4P

K5.09 IR 4R
20C
20M

K3. (a) 2E 13K

3088-17 (b) 2F 3J(+)

K3. (a) 4C 4L

K3. (a) 2L 2P
IL_.(a) 2M 2R

K3. (a) 3C 20B
K3. (a) 3G + Input Ext

Sync (on
Scope)

3088-14 3L 3M
K3. (a) 4G 20M
K3. (a) 4K 8L

From To Patch- From To

J6- J6- Cord J6- J6-

K3. (a) 4M 20L

K3. (a) 4E 20K

K3. (a) 5L 5P

K"-. (a) 5M 5H

308_-_4 6L 6M
K3, t,a) 7C 17N

K3.(a) 7E 8E

K3. _ ' 7G 17P
_3. (a) 7J 8J

K3, (a) 7K 19K
r,.o._ (a) 8C 17K
K3. (a) 8G 17L

KS. 09 8M 20P
K3. (a) 9F 12A
K3. (a) 10D 12D
IL3.(a) IIA 12C

K4.09 llC 13J
_"€T.,

K4.09 17M . }_
_gD

(a) Uso any cable length required.
(b) Diode patch-cord must be connected with red lead on same side as (+).

;)

Figure 23-7. Components Test Console Patch-Panel Requirements

for Four-Way Solenoid Valve Testing (Shsel 3 of 3)

:)
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(

__ Panel

R-3896-3
Volume lI

Control Position

Section XXIII

Indication/Remarks

NOTE

The press-to-operate switch-lights located on the Components Test
Console O3141 operate on and off by alternately pressing the face of
the switch. Make sure swttch-Jtghts are pressed only as necessary
in order to obtain the specified indication.

pRE-POVcER TURN ON

POWER DISTRIBUTION

PRESS/TEMP MONITOR

DC POWER SUPPLY

CBI (30 AMP) Pulled out

CB2 (I0 AMP) Pulled out

CHANNEL SELECT OFF

AC INPUT Down (off)

VOLTAGE VERNIER Midposition

VOLTAGE ADJUST Fully counter-
clockwise

CURRENT LIMIT 0

AC INPUT INDICATOR OFF

Console main power off.

Electrical utilityout-

lets power off.

ELECTRICAL CONTROL MILLIAMPERES RANGE OFF

SELECT

VOLTS RANGE SELECT OFF

vOUrAGE ADJUST FULL DECREASE

OSCILLOSCOPE INTENSITY POWER OFF

DIGITAL VOLTMETER 115 V/230 V llSV

100 KC STD INT/EXT INT

At rear of unit.

At rear of unit.

TEST CELL ELECT.
OUTLETS

POWER

Connector JT01

Connector J702

Down foff)

Capped

Cable BB52752 For start and stop
solenoids,

Connector J703 Itesistor plug
3088-9

Temperature indicator
]oad.

Commctor J704 (:able BB52751 For pressure tr_ls-
ducers.

Conne_.'.orJ705 Capped

CAUTION

Check that iacility pneumatic and hydraulic supplies to console are off.

,, ,,, ,

Fii,_ure23-8, Preparing Components Test Console for Use

for Four-Way Solenoid Valve Testing (_heet I of 6)

Chahge No. 21 - 12 November 1971 23-13
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Sectlon XIII

Panel

POWER TURN 0:'1

POWER DISTRIBUTION

DC POWER SUPPl.Y

ELECTRICAL CONTHOL

R-3896-3
Volume II

Control

CBl (30 AMP)

CB2 (10 AMP)

ACINPUT

CURRENT LIMiT

POWER

Pps:tion

Push In

Push in

Up

2

IndicatIon/Remarks

Console maIn power
OTl.

Electrical utility out
lets power on.

None.

Approximately two
thirds of way between
oand 3.

POWER light all.
AC INPUT light
on. (a.)

YOLTS-RANGE SELECT D (0-30)

MILLIAMPERES-RANGE A (O-500) x 2
SEI,ECT

TEST SEl.ECT 1

TEST SELECT 2

TEST SELF-CT 3

TEST SELECT 4

TEST SELECT 5

TEST BE LECT 6

None.

Nunl!.

Light 1 off. Timing
and 03TART SOLE
NOID control. (a)

I,lght 2 OFF. Tim
Ing and STOP SOLE
NOID control. (a)

LIght 3 off. Digital
voltmeter return and
transducer power
control. (a)

Light 4 OFF. Tim
Ing power control.{a)

L1ght 5 OFF. Trans
ducer Blglllll and os
CillOBCQPC Input
control\lI)

light G{ OFF. (Not
uscd. ) a)

2~-14

I
(a) II Indication Is not as specified, preBS switch-light.----------------------,

Figure 23-8. Preparing Components Test Console for Us~

for Four-Way Solenoid Yalve Testing {Sheet 2 of 6\
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Panel

HYDRAUUC CONTHOL

OSCILLOSCOPE

DIGITAL VOLTMETER

R 3890-3
Volume II

Control

TEST SELECT 7

TEST SELECT 8

VOLTAGE ADJUST

HYDRAULIC SYElfEM
BYPASS

HYDRAUl.!C SYSTEM
SUPPLY

TEST CELL SUPPLY "A"

TEST CELL SUPPLY "B"

~'LOW MONITOR SHlrI'
OFF

LOW FLOW BYPASS

FOCUS

Vk~RTICAL POSITION

Homz. POSI1'ION

INTENSITY

Power light

115 V/230 V

Position

INCREASE

Arrow up

Arrows up

Arrow up

Arrow horlzonlal
(to lell)

On

!l5V

SectIon XXIII

Indicatlon/nemarks

Light 7 OFF. Hy
dl'aul!c flow monitor
contmJ.(a}

Light 8 OFF. Pneu
matic flow monitor
control. (a)

,,'ours meter Indi
cates 28 fO. 5 volts.

OPEN. (a)

CLOSE. (a)

VENT. (a)

VENT. (a)

CLOSE. (a)

CLOSE. (a)

Adjust lalH for best
locus.

Adjust laler lor best
pas ilion.

AdJust later for best
position.

Adjust laler lor best
intensity. Allow
30-mlnute warmup
period before lise.

To right 01 cathode
ray tnbe.

At rear ()f IInlt.

100 KC Sl'f) INTIEXT INT

STORE/DISPLAY DURING DISPLAY
C0UNT

(al l! Indicallo" Is not as specified, "re9s switch-light.

At rear of unit.

I\t real' of unit.

Figure 23-8. Preparing Components Test Console lor Use
for t"our- Way Solenoid Valve Tealing (Sheet 3 of 6)

Change No, 21 • 12 November 1971 23-15
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Section XXM

Panel

R-3896-3
Volume II

Control Position Indication/Remarks ,)
,qRANGE 100V

FUNCTION VOLT

ATTENUATION Midposltion

SAMPLE PERIOD I SEC 100 PER

SAMPLING RATE STOP

POWER ON

HESET Press

NOTE

Allow digital voltmeter to warm up for at least 30 minutes
prior to use.

FLOW I_I_T_ST

DIGITAL VOLTMETER STORE/DISPLAY DISPLAy

DURING COUNT

RANGE 100Y

FUNCTION FREQ

ATTENTUATION Midposition

SAMPLE PERIOD

SAMPLING RATE

1 SEC

100 PER

Arrow up

If digital voltmeter
indicates OVER-

LOAD, wait at least
one minute before

resetting.

Digital voltmeter
indicates 00. 0000 to

00.0001 volt.

At rear of unit.

Readjustment may

be neceseary during
test to obtain con-

sistent readings.
Refer to digital volt-
meter manual.

)

I Flgvre 23-8. Preparing Components Test Console for Use
for Four-Way Solenoid Valve Testing (Street 4 of 6)
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R-3896-3 Section XXrlI
Volume II

( Panel Centre] Position Indication/Remarks

OSCILLOSCOPE AVERT. SENSITIVITY

A VERT. SENSITIVITY
VERNIER

B VERT. SENSITIVITY

B VERT. SENSITIVITY
VERNIER

SWEEP TIME HORIZ,
SENS.

SWEEP TIME HORIZ. CAL
SENS. VERNIEI{

CHANNEL A POLAIHTY POS. UP

VEHT. PRESENTATION CHOP

TRIGGER LEVEL AUTO

TRIGGER LEVEL SYNC. EXT

DC-AC DC

GROUI'ID STRAPS Ground

(A and B)

XI 3WP. - X5 EXP. Xl SWP.

PNEUMATIC PREPARATION

1 VOLT/CM/DC

Arrow horizontal

to rigilt

1 VOLT/CM/DC

Arrow up

5 MILLISEC/CM

a. Make sure that console is In the following condition:

(1) Vent valves closed.

(2) Shutoff valves closed.

(3) Utility valves c]osed.

(4) Regulators closed.

(5) Utility and test cell outlets capped.

b. Supply facfllty gaseous nitrogen to console.

Fully clockwise.

(
Fig-are 23-8. Preparing Components Test Console for Use

for Four-Way Solenoid V_.lve Testing (Sheet 5 of 6)

Change Nee 22 - 12 November 1971 23-17



SectionXXIII R-3896-3

Paragraphs 23-13 to 23-13A Volume II

Panel Control Position
Indication/Rein _Lrks .*_l'

c. On SYSTEM SUPPLY panel, open TO FUEL COMPATIBLE SYS shutoff valve.

d. ON PNEU SOI/RCE CONTROL panel, open NITROGEN SOURCE SHUTOFF valve.

WARNING

SYSTEM PRESSURIZED lights (located on console and in

test ceil) come on to indicate pressure downstream of con-

sole regulators when individual panel SHUTOFF valves are

opened. Safety precautions specified in R-3896-3, Volume I,

must be followed to make sure that personnel are safe when

working with pressurized systems,

Figure 23-8. Preparing Components Test Console Jor Use
for Four-Way Solenoid Valve Testing (Sheet 6 of 6)

23-13. LEAK- TEST.

23 - 13A. 02 I__tin.ngSe;.dll_ Test.

WARNING

Components Test Console G3141

and Components Adapter Set G3143
mnst be operated by authorized
personnel trained in the use of
the equipment.

Procedure Result

a, Prepare Com-

ponents Test Console
G3141 and four-way
solenoid valve for use

as outlined in paragraph
23-12; then connect
four-way solenoid valve
to concole (figure 23-9).
Close h,'md valve

between OPENING port

(C) and CLOSING port
(D), Open hmld valve
at RETUI_ port (E).

None.

• The lines used in the test setup a='e
1/2-inch flex hose unless otherwise

specified. The correct line sizes_
without any restrictions, must be
used in the test setup. Any restric-
tions or the use of lines smaller than

spectHed in the test setup can cause
damage to the valve during testing or
can give unacceptable test remflts.

b. Using HYDRAUI3C CONTROL panel,
perform the following:

Procedure Result

(I) Close HIGH

PRESS SHUTOFF and

MED PRESS SHUT-

OFF valves.

None,

(2) Press HY-
DRAULIC SYSTEM

BYPASS switch-light.

CLOSE light on and
OPEN light off,

(3) Press i[Y-
DRAULIC SYSTEM

SUPPLY switch-light.

OPEN light on and
CLOSE light off.

)

CAUTION

The four-way solenoid valve start
solenoid nmst not be actuated until

800 psig minimum press:we has

been applied to PRESSURE port
(A-B); otherwise, damage to the

spool can result.

bA. Using MED PRESS FUEL COMPATIBLE |

panel, apply pressure to accumulator as follows: I
|

(1) Close VEN'I None. |
and SHUTOFF valves. |

23-18 Change No. 22 - 15 February 1972



Procedure

(2) Adjust PRES
SURE REGULATOR
until REG SUPPLY
PRESSURE g:.ge
indicates 600 ±50 psi.

(3) Slowly open
SHUTOFF valve.

(4) Close SHUT
OF~' valve; then close
PRESSURE
REG UIATOR.

c. SlOWly apply
facility hydraulic
supply pressure
until SUPPI,Y
PRESSURE l~age

Indicates 2,000 ±100
psi.

cA. On HYDRAU
LIC CONTROL panel,
press TEST CELL
SUPPLY "A"
swltch··lIght.

d. On HIGH PRESS
FUEl, COMPATIBLF.:
panel, open VENT
valve; then adjust
PRESSURE RF~GU-

LATOR until nEG
SUPl'LY PRESS gage
indicates t, 700 ±50 pst.

R-3896-3
Volume n

Result

MED PRESS FUEL
COMPATIBLE panel
pressurized.

Accumulalor pre
charged to 600 ±50 psig.

REG SUPPI,Y PRESS
gage decreases to
zero.

SUPPLY PRESSURE
gage must indicate
2,0001100 psi.

SUPPLY light on and
VENT light off.

mGH PRESS FUEL
COMPATIBLE and
llYDRAUlJC CON
TROl, panels
pressurized.

Change No. 22 - 15 February 1972
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R-3898-3
Volume II

Section 'OWl

Procedure Result WARNING---
c. On HYDRAULIC PRESSURE MONITOR The following procedure uses

CONTROL panel, slow- gage must indicate cleaning compound which is volaille.
Iy open IilGH PRESS 1,500 *100 pel. Use in a well- 'entllated area since
SHUTOFF valve until the vapors displace the oxygen in
on HY D DlFF PR ESS the air, rebulting in suffocation.
MONITOR panel,
PRESSURE MONITOR
gage indicates Procedur~ Result
1,500 *100; then close --
SHUTOFF valve. n. After 5th, 10th, None.

and 15th cycll', inspect

I r. (Deleted) valve for external leak-
age. If leakage is

g. On ELECTRICAL VOLTS meter must observed, wipe wetted
CONTIlOL panel, make ;ndicate 28 *0.5 volts. area cl(,an with a cloth
sure that VOLTS meter dampened with cleaning
indicates 28 ±O. 5 volts. compound (MIL-e-81~02~

or nquivalent.
h. On I!:LECTRlCAL Light 1 un and S'I'ART

CONTHOL panel, press SOLENOID energized. o. After 20th cycle, Reject valve If leak-
TEST SELECT 1 inspect valve for exter- age exists.
switch-light. nal leakage.

\. On ELECTHICAL Light 1 off and STAHT p. I[ there is no None.
CONTROL panel, press SOLENOID deenergtzed. external lnakage after
TEST SELECT J and 2 Lights 2 and 1A on and completion of 20 cycles,
switch-lights. STOP SOLEr. OlD depressurize valve as

energized. out! lned in step~ '1
through u. then perform

J. Oil ELECTRICAL Lights 2 and 1A off surface wetting leak-
CONTROL panel, press and STOP SOI,ENOID test.
TEST SELECT 2 deenel'gized.
switch-light. q. On HIGH I'll ESS HIGH PHESS FUEL

FUEL COMPATWLE COMPATIBLE panel
k. On HYDHAIJLIC SlJPPLY light of! and panel, adjust PH ESSUIl E depressurized.

CONTHOL panel, press VENT light on. HEGlJLATOll until REG
TEST CELL SUPPLY SUPPLY PRESS gage
"A" switch-light. indicates zero; then open

SHUTOFF and VENT
1. (Deleted) valves.

m. Perform steps Same as steps cA and 1'. On HYDHAULIC HYDRAULIC CON-
cA and g through k g through k. CONTROL panel, open THOL panel depres-
20 times. These steps IIlGH PRESS 8f1UTOH" surlznd.
constitute one cycle. valve.
Duration of each cycle
must be approximately s. On IlYD DIFF PRESSURE MONITOR
2 minutes. PR ES" MONITOIl panel, gage must Indicate

open 1'ImSSURr; MONI- zero.
TOIl shutoff val ve ,mW
gage indicates zero;
then close valve.

Chanlle No. 20 - 19 May 1971 23-19



Section YLXIII

Paragraph 23-13B

R-3898-3
Volume II

Procedure Result

t, Reduce facility SUPPLY PRESSURE

hydraulic supply gage indicates zero.
pressure to zero.

u. Using HYDRAULIC CONTROL panel,

perform the following:

(1) Close HIGH
PRESS SHUTOFF valve.

(2) Press TEST
CELL SLrpPLY "A"

switch-light.

(3) Press HY-.
DRAUL1C SYSTEM

SUPPLY switch-light.

(4) Press }IY-
DRAULIC SYSTEM

BYPASS swltch-llght.

v. If testing is

being terminated for

the day, on MED
PRFSS FUEL

COMPATIBLE panel,
open VENT valve.

N one.

SUPPLY light off and

VENT light on.

CLOSE light on and

OPEN light off.

OPEN light on a_ud
CLOSE light off.

Accumulator precharge
decreases to zero.

I
23-13B. _Surf,_&_eWe.t.t!ng-Leak-Test,

WARNING

Components Test Console G3141 and
Components Adapter Set GZt43 must

be operated hy authorized personnel
trained in the use of the equipment.

a. Prepare Corn- None.
l,onents Test Console
G314l and four-way
solenoid valve for use

as outlined in paragraph
23-12; then,except as
noted, connect four-way
solJooid valve to con-

sole (figure 23-9).
Change test line from
0-5000 PSIG HYD

MeN INI,ET fitting
to [SP HYD MeN
UPSTREAM INLET

fitting rind uncap _P
HYD MeN DOWN-
STREAM INLET.
Close hand wdve

between OPENING

port (C) and CLOSING

port (D).

b.

perform the following:

Procedure

(1) Close HIGH
PRESS SHUTOFF and

MED PRESS SHUTOFF

wdves,

(2) Press I[Y-
DILAULIC SYSTEM

BYPASS switch-light.

(3) Press lfY-
DRAULIC SYSTEM

SUPPLY switch-light.

e. Slowly apply
facility hydraulic

supply pressure
until SUPPLY

PRESSURE gage
lndtcate_' 500 J25 psi.

cA. On HYDRAU-

LIC CONTROL pauel,

press TEST CELL
SUPPLY "A"

swffch-llgM.

d. On MED PRESS
FUEL COMPATIBLE

panel, open VENT
valve; then adjust
PRESSURE REGU-

LATOR until RE(;

SUPPLY PRESS gage
indicates 25 :L5pSi.

CAUTION

The four-way solenoid valve start
solenoid must not be actuated until

800 pslg minimum pressure has

heen appiied to PRESSURE port
(A-B); otherwise, damage to the
spool can result.

• The lines used in the test setup a_'e
1/2-inch flex hose unless otherwise

specified. The correct line sizes,
without any restrictions, must be
used in the test setup. Any re,dric-
tions or the use of lines smaller titan

specified in the test setup can cause
damage to the wdve during testing or
can gtve unacceptable test results.

Using Ii_YDRAUIAC CONTROL panel,

Result

Nolle,

CILgSE light on and

OPEN light off.

OPEN light on and
CLOSE ligl_l off.

SUPPLY PRESSURE

gage must indicate
500 ---25psi.

SUPPLY light on and

VENT light off.

MED PRESS FUEL

COMPATIBLE and

HYDRAULIC CON-

TROL panels

pressurized.

)

9
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Volume II Paragraph 23-14

(

(

( Procedure

e. On IIYDI_,U-

LIC CONTROL panel,
slowly open MED
PRESS SHUTOFF valve
until on HYD DIFF

PRESS MONITOR panel_
DIFFERENTIAL PRES-

SURE gage indicates

3 to 7 psi_ then close
StI UTOFF valve.

f. (Deleted)

g. Itold pressure
on valve fox' a 10-

minute interval; then
on HYDRAULIC CON-

TROL pmml, press
TEST CELL SUPPLY

"A" switch-light,

h. Inspect valve
exterior for wet
Surfaces,

Result

DIFFERENTIAL

PRES_L!tE gage mu_t
indicate 3-7 psi.

VENT light on and
supply light off. Valve
depressurized.

If valve sm'faces

are dry, proceed to
functional tests (para-

graph 23_14 through
23-18). It valve sur-

faces are wet, proceed
to step i.

WARNING

The following procedure uses
cleaning compound which is volatile,
Use in a well-ventilated area since

the vapors displace the oxygen h"
the air_ resulting in stfffocation.

1. Wipe wetted None.
surfaces dry with a
clean cloth dampened
with ,;loaning compound
(MIL-C-81302).

J. Repeat steps cA
and g through i a ma.xl-
mum of 5 times.

jA. On I-IIGH PRESS
FUEL COMPATIBLE

panel, adjust PRES-
SURE REGULATOR
until REG SUPPLY

PRESS gage indicates

zero; then open SIIUT-
OFF and VENT valves.

jB, On H'YDItAUI_IC HYDRAULIC CON-

CONTROl, panet_ open TROL paeel

HIGH PRESS SHUTO _ F depressnrlzed.
valve,

Reject the valve if wet
surfaces are observed

after the fifth 10-minute
pressure interwd.

HIGH PRESS FUEL

COMPATIBLE panel
depreseurized.

Pr___oocedure R__es._ul.._t

_C. On IIYD DIFF PRESSURE MONITOR
PRESS MONITOR gage mu_t indicate

panel_ Open PRESSURE zero.
MONITOR shutoff valve

until gage indicates
zero; then close valve,

JD. Reduce facility SUPPLY ]PRESSURE
hydraulic supply pros- gage t,ldicates zero.
sure to zero.

jE. Using itYDRAULIC CONTROL panel,
pro'form the following:

(1) (:lose HIGH None.

PRESS SHUTOFF valve.

(2) Press TEST
CELL SUPPLY "A"

switch-light.

(3) Press HY-

DRAUIJC SYSTEM

SUPPLY switch-llght.

(4) r,'ess HY-

DRAULIC SYSTEM

BYPASS switch-light.

k. Change test line
from _P iIYD MeN
UPSTREAM INLET to
0_5000 PSIG MeN IN-

LET. Cap L%P HYD
MeN IX)WNS'I'REAM

INLET fitting.

SUPPLY light off and
VENT light on.

CIX)SE light on and
OPEN light off.

OPEN light on and
CLOSE light off.

No[to o

23-14. External Leak Test.

WARNING

Components Test Console G3141 and

Components Adapter Set G3143 must

be operated by authorized personnel
trained tn the use of the equipment.

a, Prepare Corn- None,
ponente Test Console

G3141 and engine
control valve for use

as outlined in paragraph
23-12; then connect

four-way solenoid valve
to console (figure 23-9),
Close hand wdve between

OPENING port (C) and
CLOSING port (D). Open
h_nd valve at RETURN

port (E).

I
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Velume II

TEST CELL

CABLE

BI152752

_ToP

,qOLENOID

[]

I,EO_:N D

VAuVE YORT_{:

A-B PRES_'JRE

C OPE_UNO

{J C LO_NO

E I_ETURN

F OVHRREDE

=__ PLUGGED

_ HYDRAVLJC, 8"_TEM

_VALVE 19 .JU21}50{

VALV E _'$-9,r_0B_7-°

_CONNECT I'O TES'r SETUP
_-._,Lg _PECIFIED IN TEST

PHOCEDUR_.

_ACCUMUI,A'_OR {9-9016_6

_ACCUMULATOII BULLS? D_APHRAGtJ

23-22

,, ,,

Fl{,,-are23-9. Four-Way Solenold Valve External l,e,'E_-TestSetup
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H-3896-3
Volumo .II

Section xxm

No leakage is all'Jwab!e.

!HGH PRESS FUEL
COMPATIBLE and
HYDRAULIC CONTROL
p'Ulels pressurized.

Heoull

VENT light off and
SUPPLY Ilght on.

PHESSVHE MONITOR
ga ge mtlbt Indicate
2,475 ;25 psi. Valve
pressurizer' .

No leakage Is allowable.

Light 1 on and START
SOLENOID energlzpeI,

.p"rocc::lure

d. On HYDRAU
LIC CONTROL panel,
press TEST CE 1.,1.
SUPPLY "A"
swltcn-llght.

c. On HIGH PRESS
FUEL COMPATIBLE
panel, open VENT
valve; then adjust
PHESS IJHE HEG liLA
rOH u••lll ImG SUPPLY
PRESS gage Indicates
2,700 ±100 psi.

r. 0" HYDRAULIC
CONTROL panel,
slowly opon IlIGII
PHESS SHUTOFF
valve unlll PRF:SSURE
MONITOn gage indl·
cates 2,475 ±25 psi;
then dUM' SIIUTOFF
valve.

g, Maintain 2,475
f 25 psi at PRESSURE
port (A-B) and check
for external leakage.

I. On ELECTRICAL
CONTROL panel,
press TEST SELECT
1 switch ·lIght.

h. On ELECTHICAI. VOLTS meter must
CONTROL panel, make indicate 28 ±O. 5 volts.
sure that VOL'!., roeter
tndlcates 28 ~ O. 5 valls,

j. Maintain 2,475
~25 psl ~t PRESSURE
port (A· B) and check for
external lealtage.

k, On ELECTHICAL Light 1 off anel START
CONfHOL panel, pres~ SOr,gNOID rleenel'glzed.
TEST SgLECT 1 and 2 Lir:hts 2 and I.A On and
swit~h-lif,htg, STOP SOLENOID

enel'glzed.

1. M[l.lntain 2,475 No external leakage Is
±25 psi pressure at allowable.
l'RESSUHf, port (A-B)
and check for external
leakage.

Hesull----
NOlle.

OPl<;N light on and
CLOSE Ilght orr.

CLOSE Ilght on and
OPEN l!ght eff.

MEO PRESS FUEL
COllIPA'I1BLE panel
pl'essUl·lzed.

Accufl:wlator pre
charged to GOO 150 !JsIg.

REn SUPPLY PRr,SS
galle deo1'eases to
\lcrt).

SUPPLY PHESSUHE
flap.;e musl Indicate
3, 000 ;50 psi.

1~~::?ccdul''£'
(I) Close 111GB

I'HESS SHUTOFF ..nd
111m PHESS SHUTOFF
valves.

(2) Press HY
DHAULIC SYSTEM
BYPAS'3 swltch-Ilght.

(3) Pnws IlY·
DllAULIC SYSTEM
Sl.:PPLY switch··!ight.

bA. Uslnf, M~;D PRESS FUEl, COMPATIBI,E
panel, apply pressurc to accunmlatfJl' as follows:

(1) Close VENT None.
and SHUTOFF valves.

CAUTION

The four-way solonoid valve start
solenoid must nol bc 'lct"ated nnlll
800 pslg minimum pre3s\u'c has
been a)Jplled to l'HBSSUHE port
(A-B); otherwise, darllag" to the
spool r:an result.

• The llnes used In the IMt setup are
1/2-lneh flex hose wlless otherwise
speclfled. The eorrect llne sizes,
without any rebtrlcllons, must he
used In the lest setup. Any rostrlc
tlons or the usc 01 IIIll's smalle" than
specl fled In the tesl setup can cause
dama~(J to the valve during testing or
can give unacceptablc lest results.

h. Using HYDRAUJ,IC CONTROL panel,
perforlll Ihe following:

(2) Adjust PRES
SURE REGULATOn
until REG SUPI'LY
PHESS gag" Indlcates
600 ±50 psi.

(3) Slowly open
SHUTOFF valve.

(4) Close SHUT
OFF vah'o; then close
PHESSURE
HEGULATOR.

c. Slowly apply
faclllly hydraulic
sllpply pl'e~surc

until SlJPFl,Y PHES·
SUTtE (!;<lge Incll cates
3,000 ±50 psi.

Change No. 22 - 15 February 1972 23-2~



Section XXIII R-3896-3

Volume lI

Resul____!

m. On HYDRAULIC PllESSURE MONITOR

CaNT ROL panel,

slowly open MED
PRESS SHUTOFF
valve until PRES-

SURE MONITOR gage
indicates 600 _10 psi;
then close SHUTOFF
valve.

gage must indicate

600 *10 psi. Valve
pressure reduce,t.

n. On HIGH
PRESS FUEL COM-

PATIBLE panel,
adjust PRESSURE
REGULATOR until
REG SUPPLY

PRESS gage indicates
600.10 psi.

tIIGH PRESS FUEL

COMPATIBLE panel
pressure reduced.

o. On EI,ECTRI-

CAL CONTRGL panel,

press TEST SELECT

2 ,J,vitch-llght.

Lights 2 and IA off and
STOP SOLENOID

deener gdzed.

p. Open hand
val'}e between %,PEN-

ING port (C) and
CLOSING port (D).
Close }rand valve at

RETURN port (E),

None.

q. Maintain 600
_10 psi pressure at

PRESSURE poJt
(A-B) for 2 ]ninutee
minimum; then check

for leakage. Open
h_nd valve at

RETURN port (E).

No external leakage is
allowable.

r. On HYD}L4,U-

LIC CONTROL pvnel,

open MED PRESS

,qlIUTOFF valve until
PRESSIJI:IE MONITOR

gage indicates zero;
then close SHUTOFF
valve.

PRESSURE MONITOR

gage must indicate zero.
Valve depresmu.ized.

Pl'ooeOurP Resul____.!

S. On HIGH PRESS
FUEL COMPAT IBI_,E

panel, adjust PliES-
SURE REGULATOR

until RE(] SUPPLY
PRESS gage indicates

2.475 :t25 psi.

HIGH PRESS FUEL
COMPATIBI. E and

}IYDRAUI,IC CONTRGL

panels pressurized,

i. Using HYDRAUIAC CONTROL panel, apply
pressure to OVERRIDE !tort IF) as follows:

(1) Press TEST
CELL SUPPLY "A"

switch-light.

SUPPLY light off and
VENT light on. PRES-
SURE port (A-B)
depressurized.

(2) Press TEST
CLLL SUI PLY "B"

switch-light.

VENT tight off and

SUPPLY light on.
OVERRIDE port IF)

pressut lzed.

u. Maintain 2, i75
*25 psi presmJre at
OVERRIDE port IF)
_or 2 minutes mini-

mum; then check for

Ieakage.

No external leakage is
allowable.

v. On HYDgAULIC PRESSURE MONI'IX)It

CONTROL panel, open gage must indicate zero.
MED PRESS SHUTOFF OVERRIDEpolt IF)

valve until PHESSURE depressurized.
MONITOR gage indi-
cates _'ero;then close

SIIUTOFF v;dve.

w. On HIGH PRESS
FUEl, COMPATIBI,E

panel, adjust PRES-
SURE REGULATOR
until REG SUPPLY

PRESS gage indicates
zero.

HIGH PRESS FUEL

COMI'ATIBI,E panel

depressurlzed.

x. Reduce facility
hydraulic supply
pressure to Zero,

SUPPLY PRESSURE

gage indicates zero.

P

)

;')
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Volume II
Hecl10n XXIll

P,.ragraph 23-15

23 .. 15. Internal L('ak- Tellt.

y. Using HYDHAUl.IC CONTHOL panol,
porfOl'l1l the following:

d. Using HYDHAuue CONTROL p'ulel,
perform the following:

• The lInI's IIstd III the test setup arc
II2-lnch !lex hose unless othel'wlse
speclfted. The cor rect lIno sizes,
without any restrlcltons, must be
us~d In the test sctllp. Any restric
tions or lhe wie of lines smaller than
specifird in the test se~up carl c'll'se
damage to the valve during testing or
can give unacceptable test results.

Result

DVM Indicates
KCooonoo-oonoo I.

b. Prepare dIgital
voltmeter (DVM) for
flow monitor test
(figure 23-8) and
press Rf;SET switch.

Procedrl'e--_._--

c. Open hand
valves at HETUHN
port (E) and het ween
OVEHRIDE port (F)
'Old IIYDHA vue
OUTLET "n". Close
hand \ alve at OVER
HlDE port (F).

Result

SUPPLY light off and
VENT light on.

CLOSE light on and
01'EN IIght off.

Accumulator prccharge
decreases to zero.

None.

OPEN light on and
CLOf'E light all.

Procedll~C

(l) Pros" TEST
CELL SUPPLY "13"
switch-llg1lt.

7.. I{nmovp rnr,inr
control valve from
external loak-test
setIll'.

(2) Press IlY
DHAULIC SYSTEM
BYPASS swilch-ll!~ht.

(3) Press HY
ORA ·Ji.IC SYSTEM
BYPASS switch-light.

I
I-A. On MED

Plh,f;S FUI,L
COMPATIBLE
pallel, open VENT
valve.

<lA. UsI"g MED PRESS FUEL COMPATIDLE
panel, apply pressure to accumulator as follo\\'8:

WAImING

Components Test Console G3141 and
Components Adapter Set G3143 must
b~ operated by authorized pel sonnel
trained In the lise of the equipment.

a. Connect four
way solenoid valve
to console (figure
23-9A).

CAUTION

(l) Press HY
DHAULIC SYSTEM
BYPASS switch-·light.

(2) Press HY
DRAuLIc SYSTEM
SUPPLY SWitch-light.

(1) Close VENT
and SHUTOFF valves.

CIDSE ltght on and
OPEN light of!,

01'.EN llr.ht on and
CLOSE light or!.

N:ne.

The four-way solenoid valve start
solenoid must not be actuated unt 11
800 pslg minimum pressure has
been applied tn PRESSUI{E port
(A-B); otherwise, damage to the
spool ,"tn resull ..

(2) Adjust PRES
SI1R~~ RJ<;GULATOR
until REG SUPPLY
PRESS gage Indicates
600,,50 psi.

MED PRESSURE FUEL
COMI'.,\TlOLl:: panol
pTPor "I ized.
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Procedure

(3) Slowly _mn
SHUTOFF valve.

Result

Accumulator pre-

charge to 600.50

pstg.

(4) (;loseSHUT-

OFF valve; then
close PRESSURE

REGULa.TOR.

REG SUPPLY

PRE,.qS gage
decreases to zero.

e, Slowly apply facil-

fry hydraulic supply

pressure untilSUPPLY

PRESSURE gage indi-

cates 3.000 *50 psi.

SUPPLY PRESSURE

gage must mdlcate
3,000 _59 psi.

f, On HYDRAtJLIC

CONTROL panel, press
"rEST CELL SUPPLY

"A" switch-light.

VENT light elf and
SUPPLY tight on,

fA. On HIGH PRESS
FUEL COMPA'I'IB I,E

panel, onen VENT valve;
then adjust PRESSUPE
REGULATOR until REG

SUPPLY PRESS gage
indhmtes 2,700 _I00 psi.

IIIGH PRESS FUEl,
COMPATIBLE and
IIYDRAULIC CON-

TROL panels

pressurized.

lB. On HYDRAULIC

CONTROL panel, slowly

open HIGH PRESS
SHUTOFF valve until
PRESSURE MONITOR

gage indicates 2,47b _25
psi; then closc SHUT-
OFF valve.

PRESSURE MONITOR

gage mustlndicate

2,475 _25 psi. Valve

pressurized,

fC. On ItYDRAULIC

CONTROL panel, press
LOW FLOW BYPASS

switch-light.

CLOSE light off and

OPEN light on.

NOT E

For all leakage tests Isteps g, i, m,

p, and v), start leakage measure*

ments 3 mhmtes after pressurisation
and continue for 1 minute.

• A graduated cylinder 24-464-51 may
be used to meaan,'e fluid.

Procedure Result

g. Measure and record Maximum allnwablc

leakage from HETURN leakage is 200 cc/m.

port (E).

h, On FI,ECq'RICAI.

CONTROL panel, press
TEST SELECT 1 switch-

light.

Light I en and START
SOLENOID energized.

i. Measure and record

leakage from RETWdN
port (E).

Maximum allowable
le3kage is 200 cc/m.

J. On HYDRAULIC
CONTROl, pancl, press
FLOW MONITOR SHUT*

OFF switch-light.

CLOSE light off and
OPEN light on.

k, Close hand valve None.

at RETURN port (E).

I. On ELECTRICAL

CONTI¢OI, panel, press
TEST SELECT 2 and 7

switch-ligh Is.

Lights 2, 7, and 1A
on and STOP SOLE-

NOID energized.

m, On digital volt-

meter (DVM) panel,

press RESET switch;
then record leakage

from RETURN port (E),

DVM indication must

not exceed an equiva-
lent of the maximum

allowable leakage of
1.2 _0.3 gpm.

n. On ELECTRICAL

CONTROL panel, press
TEST SELEC'r 1 switch-

light.

Light I off and START
SOLENOID deener-

glzed.

o. On HYr)RAULIC

CONTROL panel, slowly

open MED PRESS SHUT-
OFF valve tuRil PRES-

SURE MONITOR gage
indicates 2,000 -_20 psi;
then close SHUTOFF
valve,

PRESSURE MONI-

TOR gage must

indicate 2,000 ±Z0

psi. Valve pressure
reduced.

p. Close hand valve
between OVERRIDE

port (F) and HYDRAULIC
OUTLET "B" and slowly
open hand valve at

OVERRIDE port (F); then
mfmsure and record

leakage.

Maximum allowable

leakage is 5 cc/m.

• d

:)
23-26 Change No. 23 - 3 August 1972



R-3B9O- 3 SectionXXIIl
Volume II

(

(

(

3/4 - INCH
FLEX

TEST CELL

G3141

lq
STOP S'I'AIIT

[OI,t;HOID SOLENOID

C A-B

[]

H YDRAI
OIIT L_,? "B"

3/4.INCH
FLEX HO_

I_GEND

V ',LV/_ IPORT8 =

A .B PRE&qUR[

C OPK ICENG

b C if_lJ_O

E R[TURN

r OVgRPJ_I_

r_ PLUGO_'D

HYDRAULIC 8Y_]CM

[] VALV_ 19-g028501

_ vALT£ 10-P0_6587- t

_ ACCUMULATOd 15-9026585

[_ ACCUI_L'IIATOR BU._£ DIAPMRACM

i i i i i,

Fl_e .?.3- 9A.
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Sect ton JaIll

Procedure Result Procedure Result

u. Using WlDRAULIC CONTHOL panel,
apply pressllre to OVlmHlDE pol:t (F) as
follows:

m. Open hand val ve None.
between OVERHIDE
port (F') and HYDRAU-
LIC OUTLET "n". (I) Close mGH Nonc.

PHESS SHUTOFF valve.

HIGH PHESS FUEL
COMPATIBLE panel
deprcssurized.

HYDRAULIC CON
THOL panel
depreso'lrized.

PRESSURE MONI
TOn gage must
Indicate zcro.

01'EN 1I1(ht on and
CLOSE light off.

SUPPLY light off
and VENT light on.

None.

SUPPLY PHESSURE
gage indkates zcru.

AccumUlator pre- I
charge decreases
to zero.

CLOSE light on and
OP£K light 011.

None.

NOlle.

x. On HYDHAULlC
CONTHOL panel, open
HIGH PRESS SHUTOn'
valve.

w. en HIGH PIU;SS
FUEL COMPATIBLE
panel, adjust PR ESSUH E
fl ~;GULATOH until HEG
SUPPLY PRESS gap,-e
indicates zero; thAn open
SHUTOFF and VENT
valves•

z. Heduee facility
hydraulic SUIJply pres
sure to zeru.

aa. Usinl( HYDRA ULIC CaNTHaL panel,
pcrform the following:

y. On HYD DlFF
PRESS MONITOH panel,
open PRESSURE MONI·
TOR shutoll valvo untl1
gage Indicates zero:
thon cloHe valve.

(2) :'ross TEST
CELL SUPPI,Y "8"
switch-light.

(3) Pross I1YDH:A U
LIC SYSTEM SUPPLY
switch-light.

(4) Press HYDRA'l
LIC SYSTEM BYPASS
swttch-llght.

aaA. On MED l'm~SS

f'UEL COMPATlDI P~

panel, open V.P.NT valvc.

abo Hcmovc valve
trom test setup.

ac. If four-w,y
501cnolrl valve testing
is terminated, Secure
equll,mcnt as outlined
in paragraph 23-19.

ad. Install protectlve
l'hsures. Hefcr 10
I'aragraph 23 - 2.

None.

Nono.

Lights 2, 7, and 1A
off and STOP SOLE
No�D deencrgized.

PHESSURE MONI
TOH gago must
Indicate zero.
Valve depressurized.

SUPPLY light off
and VgNT light all.

OPEN light off and
CLOSE tight on.

PHESSUlll~ MONI·
TOfl gagt' must
indicate I, 500 ±15
psI. OVERRID~

port (F) p,·essurlzcd.

VENT light off and
SUPPLY light en.

Maximum !llIowable
leakage Is Ii ~c/m.

q. Closo hand valve
al OVEHHIDE port (F).

r. On P;l.ECTHlCAL
CaNTHaL panel. pross
TEST SEl,ECT 2 and 7
switch-litihts.

t. Open hand valve
at IU~TURN port (E).

tAo On HYDRAULIC
CONTROL pan"l, press
FLOW MONITOR SHUT
OFF Bv·Hch-light.

(1) P"ess TJo;ST
CELL SUPPLY "A"
switch -light.

.~. On HYDRAULIC
CONTROL panel, open
MED PRESS SHUTOFF
valve ulltil PRESSURI':
MONITOn gage Indicates
zero; then closE' SHUT
OFF valve.

v. 'I1easm'e :md
record leak"ge from
HETUHN port (E).

(2) Press TEST
CELL SUPPLY "B"
swltcll-1ight.

(;lj Slowly op!.'n
HIGH PRESS SHUTOFF
valvo 1mtll !'£l;,;s,<;lInr,
MONITOH ({af;€ Incli
cales 1,500 ±15 psi;
thon close SHUTOFF
vollvo.
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Section XXIlI
Paragraphs 23-16 to 23-17

R·3096-3
Vulume II

(1) Close Vr;NT and None.
SHUTOFF valves.

e. Using MEO PRESS FUBL COMPATIOl.,E
panel. apply pressure to accumulator liS follows:

23-16. TlMING- ANI) ACTUATI0N-TgS'l'.

Procedure Uesult

a. Make suru lhat None.
Components Test Con
sole 03141 ami lour-way
solenoid valve are
prepared for use as
oullilled in paragraph
23-12.

b. Connect lour-way NonL
solenoid valve to console
(figure 23-101. Close
hand valve between

I
OPr;N1NO port (C) and
CLOSING port (D). On
PNEU/HYD UTILITY
PNL, elrse hand valve
between outlets A and B.

Procedure

(4) PresH HYOHAU
J.lC SYSTEM SUPPLY
switch-light.

(2) Adjust PRES
~1UllE REGUL., :'OR untn
HEG SUPPLY PRESS
gage indicates 600 ; 5(\
psi.

(3) Slowlj upen
SHUTOFF valve.

OPk;N light on and
U ,OS~; llghl olf.

MED PRESS FUEL
COMPATIBLE panel
pressurized.

Accumulator pre
charged to 600 ,50
psig.

I
CAU'l10N

The lines used in the test setup Ilre
1/2-incl1 !lex hose unless ulhel\vise
~peclfied. The correct. line st7.es,
without any resl,'icllons, lIIu,t be
used in the test setup. Any restrle
lions or the use uf lines smaller
than specified In the test setup Can
cause damage to the valve (\U"1nV.
tesling or can gtve unacceptable
lest result.

(4) Close SHUTOFF
valve; tlwn close PIlES
SUHE IlEGULf,TOH.

r. Slowly apply
facility hydraulic supply
pressure until SU PPLY
PHESSlJ HE gage Indi
cates 2,000 ,50 psI.

23-17. ,!,i",ing-1~.

REG SUPPLY PRESS
Rage ducreases to
7.~ro.

SUPPLY PRESSUHE I
gage musl indicate
2, OOC '50 psi.

c. Prepare external NCon(,.
flowmeter, transformer,
and electronic counter
fOI uperatlon a!, ol1tlined
in instruction :nar,uals
supplied with each unit.

d. Using BYDHAULIC CONTROL panel,
per !orm the following:

a. Using EL~XTRICAL CONTROL panel,
perform the following:

CAUTION

Th~ four-way solenoId v~.Ive start
sulenoid 1I1\lst not be actualed until
800 psig minimum pressure has been
applit!d 10 PHESSUHE port (A-B);
otherWise, damage tu the spool can
rssu!t.

I
(1) Close IlIOB

PRF.SS CHUTOFF aod
ME}) PRESS SHUTOFF
valves.

(2) PrCJS TEST
CELL SUl'PLY "A"
Elwil ch- light.

(3) Press HYORA 1)
LIC SYSTEM BYPASS
!,wltch-H.;h!.

None.

S,:r>PI.Y Hghl on and
VEl\1' light off,

CWSE Iighl on and
OPEN light off.

(1) Adjust VOLTAGE None.
ADJUST knob until
VOLTS meter indicates
15-17 volts.

(2) Turn MILLI- None.
AMPERES meter HANGE
S~~LECT switch to B
(0-500).
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_. PLUGGED

_ HYDRAULIC $YgTEM

TEST CELL

P3
SlOp
_LEHOID

C A - B D

R
IIYD Mt._D PRESS

. ' MON "A" ;MLET

i

LEGEND HY___

Uq ILl r Y "1)', I I
VALVE PORTS' _O._(ifh. I pql¢; _I_'<_llltIp f;A/l,¢" _ I

A-B PRESSURE _ I I

C OPENING VALVR 19-g02S501 ! ID C LOSING I

E RETURN PRE_URE TRANSDUCER 19-9028518

F OVERRXDE % ALVE 19-901_$7-8

ACCUMIJI ATOR 19-9028585

ACCUMULATOR BUR_ DIAPHRAGM
_ FLOWI_IETLH

FI-3-i*lID

FLgure 23-I0, Four-Way Solenoid Valve Timing- and Actuation-Test Setup
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b. ,and e. (Deleted)

Procedure [_esul _

d. Open hand valve
oetween OPENING port
(C) and CLOSING port
(D).

None,

e. Using HIGH PRESS FUEL COMPATIBLE
panel, apply pressure to HYDRAULIC CON-
TROL panel as follows:

(I) Close SHUTOFF None.

valve and open VENT
valve.

(2) Adjust PRES-
SURE R EGULATOH
until REG SUPPLY

PRESS gage indicates
1,500 *100 psi,

]'IIGI'[PRESS FUEL

COMPATIBLE and
HYDRAU I,IC CON-

TIROL panels

pressurized,

f. Ch_ IIYDRAULIC

CONTROL panel, slowly
opea IIIGIi PRESS
SIIUTOFF valve 1o

e,-,tabltsh I, 150 _20 psig
differential pressure
between PRESSURE

port (A-B) and RETUILN
port (E), and simulta-

neously adjust hand
valve between CLOSING

port (D) and OPENING
port (C) to establish
10 40.25 gpm. Close
IIIGH PRE5,'S SIIUTOFF
valve. Record flow,

Monitor OPENING port
(C) ,'rod CLOSING port
ID) pressure.

IIYI) MED PRESS

MONITOR panel
PRESSURE MONI-

'I'O11"A" and
PRESSURE MONI-

TOR "B" gages must
indicate 1,150 *20
psi differential
pressure. External
flowmeter counter
must indicate ml

equivalent to

10_0.25gpm.
CLOSING port (D)
pressure must be

within 50 psi of
PRESSURE port (A-B)
pressure, and OPEN-
ING port (C) pressure
must be within 50 psi
of I_ETURN port (El

pressure.

g. Ghl PRESSURE/
T EM PV_r_ _,,r bq iE

MONITOR panel, turn
CHANNEL SEI,ECT
switch to 3. Reco, • J

temperature.

T EMPERAT UR E

INf)I('ATf)R Indloates

hydraulic flow
temperature.

h. Using ELECTIIICAL CONTItOL panel,
perform the following:

l)rocedure Result

(1) Press TEST

SELECT 1 switch-li_ht.
Monitor OPENING port
(C) and CLOSING port
(D) pressure.

Light 1 on mad
STAIIT SOLENOII)

energized. OPEN-

ING port (C) pressure

must be within 50 psi

of PRESSURE port

(A-B) pressure, and
CLOSING port (D)

pressure must be
within 50 psi of
RETUI/N port (El

pressure.

NOTE

I{ OPENING port (C) pressure .and
CLOSING port (D) pressure are
nearly equal, the main spool has not
fully shuttled.

(2) Adjust VOUY-
AGE ADJUST knob until

MILLIAMPEI_ES meter

indicates 300 _50

milliamperes.

_olte •

(3) Wait 10 seconds

,and press TEST SELECT

1 switch-light.

Light 1 off and
,_rrAr_ T SOI,ENOID

deenergizcd.

(4) Press TEST

SELECT 2 switch-light.
Monitor OPENING port
(C) and CLOSING port
(D) pressure.

Lights 2 and 1A on
and STOP S4)LENOID

energized, CLOSING
port (D) pressure

must be within 50 psi
of PRESSURE port
(A.D) prrssure, and
OPENING port (C)
pressure must be
wltlnn 50 psi of I'tE-
TURN port (E)
pressure.

(5) Adjust VOLT-
AGE ADJUST knob until
MILLIAMPERES meter
indicates 300 *59 milli-

amperes.

NOlle.

)
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( Procedure Result

(6) Wait 10 seconds
and press TEST SELECT

2 switch-light.

Lights 2 and IA oil
_md STOP SOLENOID

deenergized.

i. Repeat step h nine Same result us step
times, h.

iA. Make sure that differential pressure and

flow requirements specified in step f are main-
tained, tteadJust, as necessary° to obtain
results of step f.

J. Prepare o,_ciiloscopc for timing- and
actuation-test (figure 23-8) and perform the
following:

(1) Adjust INTEN-
SITY and FOCUS

switches to sharpest
trace,

None.

(2) Adjust VERTI- None.
CAI_, POSITION A and
IIORIZ. POSIqTON
switches unlil vertical A
trace is to firsf grid on
left and fourth from
bottom.

(3) Adjust VERTI- None.
CAt, POSITION B switch

until vertical B trace is

at same position as
vertical A trace,

(4) Adjust TRIGGER None.
LEVEL switch to arrow

Just off of AUTO pnsitinn.

NOTE

Oscilloscope sensitivity may have to be

readjusted to obtain suitable trace.

k. On ELECTRICAL

CONTROL panel, press
TESt SELECT 3 and 4

swifch-l_ghfs.

Light_ 3 and 4 on,

NOTE

The rest_lts of steps 1 and n are re,.
corded using camera supplied with
Components Test Consule G3141.
Refer to instruction manual for

operation,

• Camera viewing visor to be closed
when in standby condition,

Procedure Result

1. Oe FLECTRICAL

CONTROL pal)el, press
TEST SELECT 1 switch-

rigid. Measure and

zecord operating ttu'e.
Monitor OPENING pert
(C_ and CLOSING port
(D) pressure.

Light 1 on arid START
SOLENOID energized,
MILLIAMPERES

meter must i_ldicate

300 iS0 milliamperes.
Operating time must
not exceed 50 milli-
seconds. OPENING

port (C) pressure
must be within 50 psi

of PRESS2JRE port
(A-B) pressure, and
CLOSING port (D)
pressure must be
within 50 psi of
RE'rUKN port (E)

pressure.

NOTE

If OPENING po_t (C) pressure and
CLOt'ING port (D) pressure are
nearly cqual_ the main spool nas
nut fully shultled.

• The operating ttm¢ is measured
from st['_t of traces to end of pres-
sure buildup at OPENING port (C).
(Figure ; 3-11 show',; a typical trace. )
End of pressure buildup is defined as

the initial time the pressure irate
reaches the eventual stabilized

pressure.

m. On ELECTRICAL

CONTROL panel, press
TEST SELECT 1 switch-

light,

Light 1 off anti
START SOLENOID

deener[cized.

n, On ELECTRICAL

CONTROl, panel, press
TEST SELECT 2 switch-

light. Measure and
reco_'d operating time,

Monitor OPENING port
(C) and CLOSING part
(D) presmu'e.

Change No. 21 - 12 November 1971

Light8 2 and IA on
and STOP SOLENOID

energized. MILLI-
AMPERES meter
must indicate 300

*50 milliamperes.
Oi_erating time must
not exceed 50 milli-
seconds. CLOSING

port (D) pressure

must be within 50 psi

of PI_ESSURE port
(A-B) pressure, and

OPENING port (C)
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Paragraph 23-18

Oi

CONTROI, panel, press
TEST SEI,ECT 2, .3,

and 4 switch-hghis.

lt-3396-3
Volume It

Pr,','cdur (, . l_d'sill t_

pressHre l_lUS[ be

within 50 psi of

ltl';'rURNpurr rE)

pressure.

NOTE

The operaLing time 16 measured

I'rolu st_lt '_, Of traces to cud (sfpres-

sure bulliup at CLOSING port (D).
(Figure 2t-ll shows a typical trace.)
End of pressure buildup is defined as
tile initin[ limp the pressure trace
reaches the, ventual stabilized

])re_suro,

On I,IXCTRICAI_ Lighls 2, 3, ,t_
and 1A oil and STOP
SOI,ENOID deem, r-

glzcd.

F 1-3-2-6q

Figure 23-11. Feur-Way Solenoid Valve

2'lmi,.g Traces (Typical)

23-18. A.c_t_uat_h ,-Test.

a. On ELECTRICAL CONTROL panel, per-

form the following:

CAUTION

The four-way solenoid valve start
solenotd must not be actuated until

800 psig minhnum pressure has been
applied to PRESSURE port (A-B);

otherwise, damage to the spool can
result.

.rz, q!;f:d_uA_e Resull

(1) Adjust VOLT- None.
AGE /ill JUST knob until
V()I.TS mr ter indicates

28 _0.5 w,lts.

(2) Turn h'III,I.I-
AMPERES meter RANGE

SELECT switch to
A (0-500) x 2.

None,

b, (1)eleted)

r. Do not change

adjustment of |land valve
between OPENING port
(C) and CLOSING port
(D).

None°

d. On t|IGII I'RESS
F'liE I, COMPATIBI,E

panel, clese PRESSURE
REGULATOR anct open
SHUTOFF valve.

e. On }IYDIIAULIC

CONTROL panel, slowly

open IIIGII PRESS SHUT-
OFF vah, e to establish

800 _I0 psig differential
pressure bt, twe_n PRES-
SUITE port (A-B) and
RETURN port (E); then
close II'IGHPRESS

SflUTOFF valve.

REG SUPPLY PRESS

gage indicates zero.

trYD/',lED ]'HESS

MONITOR panel,
PRESSURE
MONITOR "A" and
PRESSURE

MO_qlTOR "B" gages
must Indicate 800 _lO

psi dilferential

pressure°

cA.

perform the following:

(1) Press TEST
SELECT 1 switch-light.
After a minimum of one

DIinllie, record current

required to energtzc
START SOLENOID.

On ELECTIUCAL CONTKOL panel,

Light I on and
START N)I,ENOID

eneLglzed. Current

required to energdze
START SOLENOID
must not exceed 550

milliamperes.

b

t
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( Procedure

(2) Press TEST
SEI,ECT 1 and 2 switch-

lights, in order listed.
After u nlintlnnIn of one

Ininule_ record current

required to energize
STOP SOI,ENOID.

(3) Press TEST

_ELECT 2 switch-light.

Result

Light 1 elf and
START SOI,ENOID

deenergized. Light
2 on and STOP

SOLENOID energized.
Current required
to energize STOP
SOLENO;D must not

exceed 550 nlilli-

umperes,

Light 2 off and
STOP SOLENOID

deenergi z,ed.

I. Prepare oscilloscope
actuation test ffiL_,re 23-8)
following:

for tinting and
und pc*. f3rn_ tile

(1) Turn SWEEP
TIME ItORIZ. SENS.

switch to 10 MILHSEC/
CM.

NOlle,

(2) Tttrn SWEEP
TIME HORIZ. SENS.
VEI{NIER switcil to

CALIB.

None,

g. and b. (Deleted)

NOTE

Tile results of stops 1 and k are
recorded using camera supplied
with Components Test Console
G3141. Refer to instruction

manual for operation.

• Camera viewing wsor is to be
closed when in standby condition.

i. On ELECTIUCAL

CONTROl. panel, pre'Js
TE_'I' SELECT 3, 4,
and 1 "twitch-lights, in
order listed, Measure

and record pressure
actuation time from

CLOSING port (D) to
OPENING port (C).

Lights 3, 4, and 1
on and START

SOLENOID energized°

CLOSI/,IG port (D)
and OPENING port
(C) pressures must
reverse within one
second°

NOT E

PreJsure reversal time is measured

from start of traces to end of p;:essuro

buildup at OPENING port (C). (Figalre
23-11 shows atyplcul trace.) End of
pressure buildup Is defined as tile
initial time the pressure trace re,lches

the eventual stabilized pressure.

Procedure Result

j. On ELECTIUCAI.
CONTROL panel, press
TEST SELECT 1 ;*witch-

light.

Light 1 off and
START SOLENOID

deenergized.

k. On ELECTItICAL

CONTROL lmnel, press
TEST SELECT 2 switch-

light. Measure and
record pressure actuation
time from OPEN_.I,TG port
(C) to (2LOSING port (D),

Lights 2 and 1A on
and STOP SOLENOID

energized. OPEN-
ING port (C) and
CIA)SING port (D)
pressures must
reverse within

one second.

NOTE

Pressure reversal time is measured

fronl start of traces to end of pressure

buildup at CLOSING port (D). (Figure
23-11 shows a typical trace.) End of
pressure buildup is defined as the
initt_)l time tile pressure t:'ace reaches
the initial stMlilized pressure.

1. On ELECTIUCAL

CON'TItOL panel, press
TEST SELECT 2, 3,
and 4 switcn-llghts.

Lights 2, 3, 4, and
IA off and STOP
SOLENOID d_ener-

gized.

m, On HIGH PRESS
FUEL COMPATIBLE

panel, close SHUTOFF
valve and open PRES-
SURE RRGULATOR
until REG SUPPLY

PRESS gage indicates
1,500 _lO0 psi.

IIIGH PRESS FUEL

COMPATIBLE and

HYDRAULIC CON-

TROL panels
pressurized.

n. On PNEU,/HYD
U'YILITY PNL, verify
that hand valve between
outlets A and B Is
closed.

_one.
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Procedure Result

m% Remove plug
lrom hose commcted to

IIYDRAU£JC UTILITY
"l}" and connect hoJe
to valve OVERRIDE

port (F).

NOllE,

o. On tIYDRAUIJC

CONTROL panel, press
TEST CELL SUPPI,Y

"B" switch-light and
slowly open IIIGH
PRESS SHUTOFF valve
until on IIYD MED

PRESS MONITOR

panel, PRESSURE

MONITOR "B" gage
indicates 1,350

(.20, -0) psi; then
clqse HIGIi PRESS

$11UTOFF valve.

t)ltESS].I tIE port
(A-B) and tlYDRAU-
LIe OUTLET "B"

pressurized.
SUPPLY light on

and VENT light oil.

p. On ELECTRICAL

COb_'.'I?OL panel, pre_,s
TEST SELECT 1 switch..

light. Monitor OPEN-
ING port (C) and CLOSING
port (D) pressure.

Light 1 on and
START SOLENOID

energized, OPENING
port (C) pressure
must be within 50 psi

of PRESSURE port
(A-B) pressure, and
CLOSING port (D)
pressure must he

within 50 psi of
RETURN |;err(E)

pressure.

NOTE

If OPENING port (C) pressure and
CLOSI'NG port (D) pressure are nearly

equal, the main conlrol spool has not
fully shuttled.

q. On PNEU/HYD
UTILITY PNL, slowly

open hand valve between
outlets A and B uWil

OPENING po.'t (_) _nd
C,LOSING port (D)

pressures reverse.
Record pressure.
Monitor OPENING

port (C) ard CLOSING

port (D) pressure.

On HYD DIFF PRESS

MONITOR panel,
PRESSURE MONI-

"l_R gage must not
exceed 1, ._qO psi,
CLOSING port (D)

pressure must be
within 50 psi of
PRESSURE port

(A-B) pressure, and

OPENING port (C)

Procedure Result

pressure must he

within 50 psi of

RETURN port (El

pressure.

r. On ELECTRICAL

CONTROL panel, press
TEST SELECT l switch-

light.

Light 1 off anti
START SOLENOID

deenergized.

s. On HIGH PRESS
FUEL COMPATIBLE

panel, close PRESSURE
REGUI.,ATOR and open
SIlUTOFF valve,

REG SUPPLY

PRESS gage
decreases to

zero.

t. Reduce facility
hydraulic supply

pressure to zero.

SUPPLY PRESSURE

gage indicates zero.

u. On HYDI_¾ULIC CONTROL pane/, per-

form the following:

(1) Slowly open
HIGH PRESS SHUTOFF

va l Ve.

(2) Press TEST
CELL SUPPI,Y "A"

switch-light.

VENT light on and
SUPPLY light off.

(3) Press TEST
CEI,L SUPPLY "B"

switch- light.

VENT light on and

SUPPLY light off.

(4) Press HYDRAU-
LIC ,SYSTEM BYPASS

switch-light.

OPEN light on and
CLOSE light off.

(5) Press HYDRAU-
LIC SYSTEM SUPPLY

switch-light,

CLOSE light on and
OPEN light off.

v. On HYD HIGH

PRESS MONITOR panel,
open return shutoff
valve.

PRESSURE MONI-

TOR"A" gage
decreases to zero.

w_ On MED PRESS
FUEL COMPATIBLE

panel, open VENT valve.

Accumulator pro-

charge decreases
tO zero,

i

)
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?3-1O. SECUIUNG TEST EQUIPMENT.

g. Cnp utility panel and test cell panel out
lets and comleetors.

Use

Provtdes hard
ware for testing
start and stop
solenoid vlllves.

Provides eloc
trkal powor and
hydraullc pres
sure for testing
start lind stop
solenoid valves,

Used for flush
ing cleaning
compound
through
solenoids.

Filters
hydraulic lIuld
used for
preseurtzlng
sUlrt and stop
solenoid valves.

Provides mani
fold for leak
tesllng alart and
stop solenotd
valves.

NomenclaturePart No,

23·21. STAIlT AND STOP SOLf~NOIO VALVES
056500 ANi>55[151I, -,----

I. Turn DC POWER SUPPLY of[.

No number In-line filter
(10 micron
nominal, 25
micron
absolute, and
2,500 psir:
operating
pressure)

03141 Components Test
ConsolI'

k, On El,l<.:CTE'':AL COI'(.';,OL pane), prObS
TEST SELECT switch-lights so that all lit-:hts
are of[; then press POWER ON switch-light.

03143 Components
Adapter Set

m. On POWEll DISTRlnUnON panel, pell!
out clrcull breakers.

23-22, 'rho [ollowlng pl'ocodul'es contain Ihe
dlHaSHembllng, clnnlng. Inspectlnt-: and I'Pllair
In11, assembling, and testing In[ormation
roquired to maintain tho "tal't and stop sO)f'llOid
valvt's. Hefer [0 H-300G-4 for pl'ole0llvc
closures. See [lA'tl'c 23-12 [or h'st equipment
and special tools.

Figure 23-12. 'rest Equipment and Special
Tools for Start and Stop Solenoid Valves

555309 Fixture (Seat)
(Modified)

06- 555267, Houstng
or
equivalent

None.

Nono.

None.

z. Install protllctlve
d()sure~. Refer to
para[~rallh 23-2.

b. On PNEU SOURCE CONTROL panel,
close NlTHOGEN SOURCE SHUTOFF valve.

23-20. After four-way solenoid valve testing
I~ completed and valve Is removed from test
setup, sel'ure equlpnlCnt as follows:

I. Move TEMPERATURE Indicator switch
to OFF.

j. On JlYDTIAUlJC CONTROL panel, press
switch-lights so that HYDRAULIC SYSTEM
DYPASS lIght illdlcatc~ OPEN and romalnlng
lights Indicate CLOSE or V,p;NT.

n, Reduce [acillty gaseo\\s nitrogen supply
io zero,

y. If [our-w••y
solenoid valve testing
is terminated, secure
equipment as o\\l\lned
in paragraph ~3-19.

e. Close all shutoff valves, regulators, l\lld
utility valves.

f. Make suro that all pressure gages Indicate
zero; then ('Jose all vent valves.

x. HenlUve valvfl
f1'olll tost setup.

c. On SYSTEM SUPPLY panol, close TO
FUEl. COMPATIBLE SYS shuloff valvo: then
open SYS VEN'r valve.

d. On MED PRESS FUEL COMPATIBLE
panel, open SHUTOFF and VENT valves; then
adjust PRESSUHE REGULATOR to vent trapped
pressure.

h. Turn oscilloscope powel' and digital
voltmeter power off.
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23-23, _SASSEMBLING.

23-24. See figure23-13 and disassemble start
or slop solenoidvalves to required levelas
follows:

R.-3896-3
Volume If

a. Hold valve with receptacle down iv pre-
vent armature (4) and q)rings (5) from falling
out; then remove seat d) from solenoid (6).

b. Remove rings (2) and pacldng (3) front
neat (I).

c. Visually inspect installed armature (4),
cavity, and passages for any contamimttlon,
diseolorati(,n_eorroslon, or damage to deter-
mh|e If solenoid valve will require further
disassembly.

d. If further disassembly of the solenoid
valve is required to clean armature, springs,
and internal passages of the solenoid, or to
replace parts, perform steps e and f.

NOTE

Armature (4)i_ functionallymated
tosolenoid (6)and seat (I)dILring

normal operation of the valve. The
armature, solenoid, and seat
should be kept as a matched set.
The armature should also be kept
in the same position as it was
removed_ with the ends oriented
to the Lmted solenoid end and seat
end.

e. Remove armature (4) from solenoid (6).

f. Using tweezers, remove 3 springs (5)
from spring cavities in solenoid (6).

23-25, CLEAHING

23-26. Cleaning solenoidvalves Isdividedinto
two parts, depending on the depth ofdisassem-
bly. If only the seat (1), rings (2), and packing
(3) were removed, perform steps a through c.
If the entire solenoid valve was disassembled,
perform the complete cleaningprocedure.

6

FI-4-136

1 Seat 3 Packing 5 Springs
2 i{tng 4 Armature 6 Solenoid

Fil_re 23-13. Start and Stop Solenoid
Valves--Exploded View

WARNING

The following procedure uses clean-
ing compound (MIL-C-31302), which
is volatile. Use in a well-ventilated
area since _he vapors dlsplacethe
oxygen in the alrj resulting in
suffocation.

a. Hand-clean e_terlorofvalve before dis-

assembling and seat (I)alterdisassembling
with a lint-free cloth or brush moistened with
cleaning eompomtd (MIL-C-81302).

b. Dry valve and seatas outlinedin
R-3866-3, Volume I.

c. Clean new rings (2) aml packing (3),
before assembling, as follows:

(1) Immerse rings and packing in a 3.0 to
3. ,5 percent by volume solution of cleaning eom-
pomxd Tin'co 4215 (Turco Products) or cleaner
101A (Leeder Chemicals, Inc)tn water heated
to 130" to 150 ° F and scrub each part with a
nylon-bristle brush for a minimum of one
minute°
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(2) Immerulon-rlnse eaLi, part l" uelonlzed
water, heated to 130· to 150· F, for a mlntmum
of 2 minutes.

(3) Spray-rinse each part with ilHcrerJ
deionized water for a minimum of one minute.

(4) Dry each parI as outlined In R-3006-3,
Volume I for a minimum of 2 n.lnutes.

NOTE

Stepu d through aa are only re
qulr{,d If the armature (.J) and
sprlnl~R (5) wore removed from
the IlOlenold (0).

d. Install electrical plug on Rolenold valve au
follows:

(1) NA5-27550 TI03S on the 556500 stop
solenoId using HD261-2006-0010 gasket.

(2) NA5-27556 T123S on the 556511 start
solenoid ustnr. an RD261- 2000-0012 gasket.

NOTE

The eleotrlcal plug RD gasketll
must be used only once (to clean
one sol£nold valve); then replacod.

e. Install flxlurl' (modified seat 555309) tn
/lolenold (6). Do not use rlngfl 1:.1) and packing
(3),

WARNING

Tilt following procedure specHlos
trlchloroetlJyleno (MIL-T-27002),
cleaning compound (MII.-C-81302),
or chemical agent (RD021O-013).
Trichloroethylene Is a toxic solvent.
Inhalatton of Itll Val101'/l or prolonged
contact with the liqUid call cause
serious InJu1'y or death. Cleaning
compound and chemical agent are
volatile solvents. Use in a weH·
ventllated area since the vapors
displace the oxygen In the all',
resulting In suffocation.

f. COMect Ii source of cleanl"l: solvent
(t rlchlo1'oethylene MIL-T-27602, rloanlng
compound MIL-C-81302, or chemical agent
RB0210-013 Rocltetdyne) to fixture; then flush
solvent through solenoid Internal passages for
a minimum of one millute.

Section XXIIl

g. Ilemove flxture (modified seat 555309)
from solenoid (6).

CAUTfON

Pal'ls must be handled carefully
and must not contolct each other
or hard O~)jer.tB dllllh:l hand\lng
01' u\ll'asonlc rJeanlng, since
damago to parts can rcsult.

h. Clean solenoid (0), springs (5), armaturo
(4), anel SOllt (1) ultrllsonlcally for a minimum of
5 minutes at a frequency of 20-40 kc using
cleanlnl: fJolvsnt. Rotate solenoid (0) periodically
during ultrasonic cleaning to got offectlve clean
Ing lhl'oUllhoul all Intcm'll paflsages,

I. Remove uolonotd (6), springs (5), arma
ture (4), and soal (1) il'om ultrasonic unit.

J. Connoct SOUI'CO of cleaning SOIVCl.,t to
solenoid inlet passago (O.OO? Inch diameter
hole). A 10 micron absolule filter Is recom
mended for use In end of \lno Ihat connects to
solenoid, to keep any parttcles in flushing
system from entering solenoid.

k. Using cleaning solvent. flush solenoid
internal passages from Inlet passage for a
minImum of one minute.

1. Install fixture (modified seat 555309) In
solenole! (6). Do not uso rings (2) and packing
(3),

m. Connect source of cleaning solvont to
flxturei then flush solenoid Inlol'lll11 passagos
for a minimum of one minute.

n. Remove flxturo (modified seat 555300)
from solenoid (6).

o. Hold qolenold (6) with electrical connector
uPi then flush large Internal cavity, spring
cavities, and threaded area with cleaning solvent,

p. Connect source of cleaning solveni to
solenoid Inlet passage (0.062 Inch diameter
hole); then flush solvent through solenoid Inter
nal passages for a minimum of one minute.
Conect last 50 i5 mllll1lters of solvent from
solenoid outlet passage (Internally threaded
end) In a clean mlllipore flll)'allull apparatua.
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q. C_oan hxture (modified seat 555300) with
cleaning solvent; then install it in solenoid (6).

Do not use rlvgs (2) and packing (3).

r0 Connect source uf cleaning solvent to
fixture; then flush solvent throu_,h solenoid
internal p:tssagea for a mhflmum of one mhmte.
Collect last 50 =5 milliliters of solvent h'om

solenoid inlet passage t0.01)2 diameter hole) in

a clean mllllpore filtration app:n, atus.

S, Process and i)erforel a particle count on
combined fluid samples (in0 milUliters) col-

lected in steps p and r to determine it internal
passages of solenoid (6) meet the following
cloam_ess requirements:

Size Range
Microns

Maximum Number of Particles

Allowed Per 100 Milliliters oi
...... Flukt Sample (a)

10 25 100

26 - 50 20

51 - 100 5

101 - 300 1

_, 300 0

(a) The allowable number of particles in a given
size range may exceed the value specified if
there is an equal or gre_ter reduction in num-
ber in the larger size range.

t. Repeat solenoid valve cleaning _,'ocess
outlined in steps f through t as required to meet
solenoid valve cleanness requirements specified
in step s.

u. Remove fixture (modified seat 555309)
from solenoid (6).

v. Hold solenoid (6)with electrical connector

up; then flush large internal cavity, spring
cavtttes_ and threaded area with cleaning
solvent,

w, Remove electrical plug from solenoid.

x, Thoroughly rlns,_ _:rlngs (5), armature

(4), and seat (1) with cloauing solveet for a
minimum of one minute.

y, Dry solenoid (g), springs (5), axmature
(4), and seat (1) in a vacuum oven (approxim:tte-
ly 2d inches of l[g) at 170°_20 ° F for a minimum
of 15 minutes, or purge dry with filtered
gaseous nitrogen tMIL-P-27401) for a minimum
Of 2 nliut|t_)s.

Z. Inspect solenoid (6), springs iS), arma-
ture (,t), and seat (1) as follows:

(1) Vlnually inspect all fluid contacting sur-
faces, drilled passagesp and threaded areas
using a 60-wait (minimum) bulb at a distance of
24 inches maximum for any particles not re-
moved during cleaning.

(2) Using a stereomicroscope with a mag-
nification of 20-30xj inspect the following
solenoid (0) drilled passages for any particles
not removed during cleaning:

(a) Inlet p'tssage (0.062 inch diameter)
at right angle to solenoid centorlino.

(b) Threaded insert t0.030 Inch diameter)

along solenoid centorline.

(c) hflet passage (0.059 inch diameter)
upstream of insert along centerltne.

(d) Three spring cavities (0.053 inch
diameter).

(e) Two cornmon passages (0.062 inch
diameter) downstream of insert at right anglos
to centerline.

aa. Package paris immediately after clean-
tng, drying, and inspecting and *'tpply appropriate
decals or labels indicating cleanness condition

of parts.

23-27. INSPECTING AND REPAIRING.

23-28. Inspect and repair staa'tor stop sole-
noid valves as follows:

a. h_spect exterior of valve before dis-
assembling for general condition, cleanness,

dtstorttonp corrosion, nicksj bura_ and
scratches.

)

)
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(

+

( b. Inspect valve parts after disassembly as
follows:

(1) Visually Inspect seating surfaces of

solenoid (6), armature (4), aud seat (1) for
genecai conditIoll_ clealmess_ corrosion, nicks,
burs, and scratches.

(2) Visuahy inspect solenoid (6), arma-
ture (4), and t,eat (1) flow p;.ssages for '4ny

obstructions or containing:rite; also Inspect
other surfaces and threads for general eondi-

tion_ cleanness, distortion, corrosion, nicks,
bul's_ and scratches.

(3) Visually Inspect springs (5) [or burs,
c.ontalnlllal[on_ lind [ealhered ends.

e. llepl,'lce or repair damaged paris an
follows:

(1) ttepb,.ce seat (1) or armature (4) if

damaged.

(2) Dcbur springs (5) as necessary to
remove burn or leathered ends tllat could brealr
off and become a contaminant.

(3) Return valve or solenolci (6) to manu-
facturer for disposttion, If damaged.

(4) Remove corrosion as outlined in

R-3896-3, Volume I, section I.

NOTE

Solenoid disassembly, visual
Inspection, corrosion removal,

repah', parts replacement, and
rensselnbly must be performed
by Rocketdyne in a controlled
area.

23-99. ASSEMBLING.

23-30. Tile assembly procedures for the s't_t
or stop solenoid valves must be performed in
tile order listed and all parts must meet the
cleaning requirements outlined In paragraph
23-25. The lubrication used tn this procedure
Is hydraulic fluid (MIL-H-5606). _pectfled
lubrication procedures (method_) are outlined
in R-3896-3, Vohune I. Refer to figure 23-13
for p_.rts and index munbers.

NOTE

Armature (4) is functionally
mated to solenoid (6) and seat

(I) during normal operation of

the valve. The ar,,miure_
_olenoid, and seat should be
kept as a matched set. The

aJ mature should al_o b(! kept
In the same posilion as it was
ren'tove(I) with )lie ends oriented
to the reeled solenoid emt and

seat end.

a. Position solenohl (6)',viih recel)taeh,
dOWll*

b. Install 3 springs (5) in spring cavities of
solenoid (6) wlth tweezers.

c. Carefully tnstail armature (4) in solenoid
(6)with armature resting on springs.

d. Lubricate (Methoci M) packing (3) and
Install packing and rings (2) in groove ut
seat (1).

e. Lubricate (Method B) seat (1) and install

so;it la t_olenoid (6), Torque seat to 110-125
in-lb.
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( 23-31. TESTING.

23-32. This procedure outlines requirements
for testing the start and "_top solenoid valves
using Compone_lts 'Post Console G3141 and
Components Adapter Set (33143. Any deviations,
including the use of other teat equipment, must

be equiv:flent to the teat requirements, safety
standards, and equipment specified in this
procedure. Prior to starting th,_ test, install
valve in ltouslng as specified in figure 23-14,

Refer to i)aragral)b 23-23 for test procedure,
slid see fie'ores 23-15 through 23-17 for tom
setup,s.

R-3896-3

Volume II
'{cotton XXlII

Paragraphs 23-31 to 23-32

_CaEW NAS_08-4-12p (4 I/EQD) _ T_sr
1OHQUg 50-70 5'4-1,B VP.I,VE

WASIll-;I( NAS620-4 L-

(4 IIEQD)

_-__=" PACMNG

-._'. ' \ /'-- lqt E_'] U Ilk'

[ *"4_" I)ACklN(I

ItlSt, 1\ _{_L'=;'=_"---r'_ \_'_"_ \1 MS29513-01,1

IIETUILN

ltOl$'T FI-_. 2-72

li

(

(

Figure 23-14. Preparing Start "lnd Stop

Solenoid VMves far Testing

w 11 C O | 2 J P,I

VE)I*ZM}Ib, ll AMMF:_F;R M[ _'_--'_ll_lo, • K N

- . -0.,;-_,,, • ,_v%_ LL___J
.',_ I F'L'T
I II,lfl

Patch-Cord From J6- To J6-

K3. (a-T----" 1B 13M

K4.09 IC 2C

12B
K3. (a) 1E 13H

K3. (a) 2F, 13K
K3. (a) 9F 12A

K3./a} 11_ 12c
K3. ta) 10D 12D
K4.09 llC 13J

13L

(a) Use any cable length required.

Figure 23-15. Components Test Console Patch-Panel Requirements
for Start and Stop Solenoid Valves

Y1-3_2-73
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Panel Control Pomtlo Indication/Remarks

NO rL
:.)

The press-to-operate switch-lights located on the Components 'rest
Console G3141 operate on and off }W alternately pressing the face o1

the switch. Make sure swfleh-llghts are presaed only n_ necessary
in ,,rder to obtain the specified indication.

IHIE-POWER TURN ON

POWER DISTHIIaUTION

PItESS/TI':M1 ) MeN}TOIl

I)C POWEIt SUPPLY

ELECTRICAL CONTROL

OSCILLOSCOPE

DIGITAl, VOI,TMETER

TEST CELL ELECT.
OUTLETS

CBI (30 AMP)

CB2 (I0 AMP)

CIIANNEL SE1,ECT

AC INPUT

VOLTAGE VERNIER

VOLTAGE ADJUST

CURRENT LIMIT

AC INPUT 1NDICA-
2'OR

MILLIAMPERES

RANGE SELECT

VOLTS RANGE
SELECT

VOLTAGE ADJUST

INTENSITY

Pew E R

Connector J701

Coan_ctor J702

Pulled out

Ptflled out

OFF

l)_)w n (off)

Mtdpusiti(m

Fully eou,ter-
clockwise

0

OFF

OFF

OFF

FULL DECREASE

POWER OFF

I_)wn (off)

Capped

Cable BB52752

Connector J703 Capped

C(msole main I_owor off,

Electrical ulfilty outlets
powe_ off.

For start and stop
solenoids.

o ,

)

Ft_,mre 23-16. Preparing Components Test Console for Use for Start
and Stop Solenoid Valves Testing (Sheet 1 of 4)

()
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( Panel Control Position Indication/Remarks

PI_E-POWER TURN ON

(

(

(continued)

Corm.rotor J704 Capped

Commetor J705 Capped

CAUTION

Facility Imomnatic and hydrattlte supplies to console must be oH,

POWER TURN O._N

POWER DISTRIIHJ TION CB1 (30 AMP)

CB2 (10 AMP)

Ptmhed in

Pushe¢l ill

DC POWER SUPPI.Y AC INPUT UI)

CURRENT LIMIT 2

ELECTRICAL CONTROL POWER

VOLTS-RANGE
SELECT

MILLIAMPERES-
RANGE SELECT

TEST SELECT l

TESt SELECT 2

TEST SELECT 3

TEST SELECT 4

TEST SELECT ,5

TES_r SELECT 6

D (040)

h (0-,500)x 2

(JOliSo|e male power on.

Eiectric_d utility
outlets power on.

NoJlc.

Approximately two-
thirds of way between
0 and 3.

POWER tight on, (_C
INPUT light on. _a-

Light 1 OFF. STAR:r
SOLENOID control. _al

Ligl't 2 OFF. STOP, ,
bOI,,ENOID control, ta]

I-.tght,3,OFF. (Not
used)m)

Light,4 OFF. (Not
used)l a)

Llght,5,OFF. (Not
uaed)_ a)

Light 6 OFF. (Not
used)(a)

(a) If indication is not as specified, press switch-light.

Figure 23-16. Preparln{; Components 'rest Console for Use for Start
and Stop Solenoid Valves Testing (Sheet 2 of 4)
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Pancl

.emLIUlTIJRN ON
( conllnuetl)

R-3896-3
Volume II

COlllrol

n;ST SEI,ECT 7

TEST SELECT 8

Position Indlcallon/Remarks

Light 'I OFF. Hydr~.uljc

flow monitor conlrol. (a)

Lighl 8 OFF. PnOlnnatlc
flow monitor cJn!l'ol. (n)

HYDHAULIC CONTHOL

PNEUMATIC PREPARATION

VOLTAm; AOnlST

HYDRAULIC SYSn;M
BYPASS

HYORAULIC SYSTEM
SUPPLY

rrgs'r CE I.I.
SUPPLY "A"

TF:Sl' CELL
SUPPLY "0"

FLOW MONn'OIt
SHUTOFF

1,OW FLOW
BYPASS

INCREASE VOLTS metcr Indicates
28 ,,0.5 volts.

OPF:N. (a)

CLOSE:. (a)

VF;NT. (a)

VI':N'I'. (a)

CLOSE. (a)

CLOSF;. (a)

a. Make surc that console Is In Iho following condition:

(1) Vont val vcs closed.

(2) Shuloff valves closed.

(3) Utllity valvos closed.

(4) Hogu/ators ~losod.

(5) Utility and tosl cell outlols capped.

b. Supply facUlly gaseous nltrogen to consolo.

c. On SYSTEM SUPPLY panel, opon 'fO FUEL COMPATIBLE SYS shuloff valvo.

(a) If Indication Is nol as specified, Pl'OSS switch-light.----
Flguro 23-16. Preparing Components Tesl Conso/p fol' Use for Slarl

and Slop Solenoid Valves Testing (Sheet 3 of 4)

23-40 Change No. 21 - 12 November 1971



R-31_g6-3 Section XXIil

Volume II Paragraph 23-33

(

(

C

Panel

POWER TURN ON

"(continued)

Coutrol Position Indication/Remarks
+ .,, ,,

d, On PNEU SOURCE CONTIIOL panel, open NITROGEN SOURCE SHU'lkgFF valve.

WARNING

SYSTEM PIIESSURIZED light (loeated on console and in teat cell)
comes on to Indicate pressure downstream of console retrulators

when Individual panel SIIUTOFF valves tire opened. Satety
precautions spccihed 111R-389t]-3, Volume I, must be followed to
make sure of safety o1 personnel workiug with pressurized systems.

Fli;ure 23-16. PreI)_rtng Conlpo_]ents q'e_l Console for Use for St_ut

and Stop S(denotd Valves Testm!; (Sheet 4 of 4)

23-33. LEAK TEST. Procedure Ires_._t!

a. Prepare Conlpon_,sts Test Console G3141
aP.d valve under test for use as outlined in

paragraph 23-31; then connect valve under test
to console (ftlture 23-17).

WARNING

Personnel must not be allowed In the

test cell during tills test, Visual
examination of the valve whtle it ts

pressurized must be made through
the test cell window.

CAUTION

(3) Press
HYDRAULIC SYSTEM

BYPASS switch-light,

(t) Press
HYDRAUI.,IC SYSTEM
SUPPLY switch-light.

c, Slowly apply
facility hydraulic
supply pressure until
SUPPI,Y PRESSURE

gage Indicates 3,000
i50 psi.

CLOSE light on and
OPEN light off.

OPEN light on and
CI,OSE light off.

SUPPLY PRESSURE

gage must Indicate
3,000 ±50 psi.

The lines used in the test setup are
t/4-i.ch flex hose unless otherwise

specified.

i b. Using IIYDRAULIC CONTROL panel,
I pcrfor ntl e following

Prncedurg Res._,_ult

d. On IIlGIIPRESS

FUEL COMPATIBLE

panel, open VENT

valve; then adjust
PRESSURE REGULA-
TOR mltil REG

SUPPLY PRESS gage

indicates 3,000 +50 pal.

HIGH PRESS FUEL
COMPATIBLE and
IIYDRA UI,IC CONTROL

panels pressurized.

(1) Close }llGIl

PRESS SHUTOFF ._nfl
MED PRESS SHUT-

OFF valves.

(2) Press TEST
CELL SUPPLY "A"

switch-light.

Nohe.

SUPPLY light on and

VENT light off.

e. On HYDRAU-

LIC CONTROL panel,
slowly open HIGH
PRESS SHUTOFF

valve until PRES-

SURE MONITOR gage
indicates 2,47_ 425

psi; then close SHUT-
OFF valve.

PRESSURE MONITOR

g_ge must indicate
2,475 *25 psi. Valve

pressurized.
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Procedure Result

f. Maintain 2,475
_:25 psi pressure at
pressure per( for 2
minutes minimum;
then check for exter-

nal leakage.

No external leakage in
excess of a slightly
wetted suxface is allow-
able,

g. After a muff-
mum watt of 20

seconds, nlonltor

and recot _i lea_ {go

at l'ciurn11ol t.

Maximum allowable

leakage is 20 cc/nh

I{. On EI,ECTRI- VOI,TS meter must

CAL CONTItOI, panel, indicate 28 _0, 5 volts,
make sure that
VOLTS meter lndl.
cales 28 J0, 5 volts,

i. O11 ELECTRI- Light I or 2 on as appB-
CAL CONTROL panel, cable and valve

press TEST SELECT energized. When testing
1 (START) or 2 stop solenoid wflve.

(STOP) switch-light, light IA will also be on.

J. After a n|tat-
mum wall of 20

seconds, mOnitor and

record leakage at
return port.

Maximum allowable
le'a.kat,,e is 20 cc/m.

k. On ELECTRI-

CAL CONTROL panel,
press TEST SELECT
1 (START)oz 2
(STOP) switch-light.

Light 1 or 2 off as
applicable and valve
deenergized. When
testing stop solenoid
valve, light IA will also
go off.

I. On HYDRAULIC

CONTROl, panel, open
MED PRESS SIIUT-
OFF valve until

PRESSURE MONITOR

gage indicates zero;
then close SHUTOFF
valve.

PRESSURE MONITOR

gage must indicate zero.
Valve port depressur-
ized.

m. On IIIGIt
PRESS FUEL COM-

PATIBLE panel,
adjust PRESSURE
REGULATOR until
REG SUPPLY PRESS

gage indicates zero.

tIIGIt PRESS FUEL

COMPATIBLE panel
depressurtzed.

Procedure Result

o. Reduce facility
hydraulic supply
pressure to ZerO.

SUPPLY PRESSURE
gage indicates zero.

o. Using HYI)RAUI,IC CONTROL panel,
perform the following:

(I) Press TEST

CELl, SUPPLY "A"

switch- light.

SUPPLY light off and
VENT light on.

(2) Pr¢,ss
IIYDRAULIC SY$'rEM

SUPPLY switch-light.

CI.OSE light on and
OPEN light off,

(3) Press
IIYI)Ib'_UI,IC SYSTEM

BYPASS 3witch-light.

OPEN Light on and
CLOSE ligt{t off.

p, Remove valve from leak-test setup.

q, Drain valve to drip point; then package
valve as outlined in R-3896-3, Volume L

r, Install protcctive closures, Refer to
parai;raph 23-22.

)

_.)
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F 3/4-]NCllI" I,EX H('_E

c,_,._ h ,,_0How

P'l STOP P3 I _

SO I_P,,N OlD _TAIIT _ _ !

CO_N_C roll _OI_EN_II_ g.

_- I U "_'__"_
01L0_O PSIG I____

IIYISIIA UI,IC b,,'_

Ot'rl,gT "^ * i
_COi_|MON I

] IN TM IJNE FII,TEII {lt) MICRON NOMJ'N-A]?,_ 2_I[CHON ABSOLUTE,
AND 2+ 500 PSI(; OPEIIAT/_4G PIIE_SUItE)

.__ PI,UIiIiED

_1 IIYJ)IIAUI.IC Sys It, M

Figure 23-17. Start and Stop Solenoid Valves Testing

G3141

,
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SECTION XXlV

THllUfJ'!' CHAMurm NOZ7.T..E EXTEl'iS:ON

Section XXIV
Paragraphs 24-1 to 2,1·9

24-1. TUHUST CHAMmm NOZZ,LE EXTEN-I ~{QN}09~Tp·rrJt1ib!!'(JII"20~rd::n:--··-~--

24··2. Repair of the thrust chamber nozzle
extension require" slJecial wc,lding equipmenl
and certified welding per30JJllf)l. The following
paragraphs establish requ.remenl" for eqUip
ment and 'lel'sonnei and outline dc,tai! repair
pror,edureH.

;'4-3. GRNEHAl, Rio~QUmEl\IF:NTS.

24··1. WEl.·l)hm CEHTlFICA1'lON. Personnel
iJerformlng repal" welding on the nozzle exlen
sioa llIuol be certtiicd tl) weld Haslelloy C and
3 ~7 anrt :'1'>.1 CR~S mutcrialH.

24-5. HECOHIJ:l. necUl'd" m.:"t be kept of all
dam.lge OCCUlTing to the no.~zle ext.el1Sior. Sec
figure 24,-1 for a typlc"1 daw 'ge record form
an-:l figure 2'1-2 for nUl\zle cKlenslon damage
locator.

-------

24-6. MA'fERlAL AND EQUIPMENT nEQUIHE
MEN'l'tl. Sec figure 24 ·3. Addltional materiol1
and t'quipmcnt requirements arc in section VlIl.

24-7. SAFE'rY REQUIm::MENTS. All safety
requir(:ll1cnts In iorce at the 'Ising organi7,'ltion
must b(' strictly observed. In addition, th ... fol
lowing minimum safety pl'eraut!ons must be
followed:

a. The mall lift, H employed, must be capa
ble of operation from the work platform 0"
from ground level.

b. Breathing apparatus must be worn when
entel'!ng tht' ihrust eh;.mber.

l'. The buddy system must be used whl'n per
sonnel enter the thrust chamber. The standby
personnellllust be quallfied in test stand opera
tion, opera lion of the brea~hillg apparatus, and
operation of the llIt equipmellt. The standby
persollnel must remain in line-of -sight of the
person In Ule thru'lt chamber.

Figure 24·1. 'fhrust Chamber Nozzl~

Extension Damage Record i'orm ('rypical)

Part Number Serial Nurnber

En~;ine Num - Inspected by
]IN'

CompOllf'nt
It/enl ifIc~\non

Shingle No.

Band No,

Outor Shell
Segment No.

Nut Plate
Band Loc.

Allgnlar Locatl"n
in Dt'({l'Cl'3

lJcscl'lption
of Damage

d. The thrust dmmher a8sembly must. b...
isolated in such a lUanner that Inadvertent pres
Burant 1)1' propellant admission is impossihle.

e. Flush and purge the tl:,ust chamber prior
to initiating any eftort employing a ~park

pruduclng device.

f. Make sure welder's work platform is held
rigid during the welding operation.

g. Make sure oilier work in t.he Immediate
area will not Inll-,duce comburitlbles into the
thrust clJllmber.

24-8. FBPAmlNG.

24 -a. Specific type of repair required for each
defect must be delermlned either by the repair
destp'ftaled In figure 24-4 or as recommended by
the manlua dur"r 's representatlve.
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270 _-

F LAI'qG E__

SH]F:LL SPAN #I

BAND #1 ....

SH_LL

BAND #2

SIIFLL SPAN #3 _

BAND #3

BAII[.) #_f

511ELL SPAN _5

BAND #5

SHELL Sp_N e6

_I_D #6

ON OD OF FLANGE

45 °

_TERIOR DAMAGE LOCATOR

(VIEW I_O_G AFT)

E_rE_C]OKDt_,_n_ L.CX=AYOR

LOI'

SLOTS

I

THROUGH
24

_|10-£-4A

-)

Fl6,ure 24-2. Thrust Chamber Nozzle Dam,lge Locator
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See figure 24-5 for nozzle extension
interim' &mage aud figure 24-8 for
exterior damage.

F1LLEH WilmS:

Hastelloy C&W welding rods O. O~O-, 0.047
and 3!32-1nch diameter.

CRES weldinl{ rods 0.040- and O. O'Hj-!nch
dlampter.

MATERIALS,

Ho~t~lloy C sheet O. 034-lnch lhil'kness.

Clean Cloth

347 CRES shcPl O.1~5-·lnch thlckn\?ss (01'
321 CRES sh~et)

Argon (MII,-A-18455) and acctone (~'cderal

Specification O-A-51).

Blind Nut BN523-1 032-1 (Hi-Shear Corp)

EQUIPMENT:

Electrical-hydraulic power lUlIt B \'4000, gun
B02500, anvil A2'l-1032, chuck C2-1032, and
mandrel C2-1032 (fli-flhear Corp)

Portable hand drill, mini-g"inder, grinding
disks, fine stainless-·steel wire brush, and
heliar" welding equipment.._------

Figure 24 ..3, Materials and Equipment
ReqUirements for Thrust Chamber

Nozzle Extension

I

Repair as
onlllned in
paragraph
24-10 cr
24-11 ,
Whichever
Is appli··
cable.

Aceeptable,

Repair as
outlined in
paragraph
24-12.

- ,

Acceptable.

Repair as
outlined in
paragraph
24-10.

Acceptable,

Acceptable.

Install rein
forcing rods
as outlined
in paragraph
24-11, stepq
e through g.

Acceptable.

Holes 0,375
inch Or less,
meal::lured
aCross major
dimellsion.

HoleS gl'eater
than 0.375
Inch mea aured
across major
dimension.

MOre than 2
adjacent z
uars.

Hemalning
ovel'iap not
less than
0.030 inch.

No overlap
remaining.

Two Or less
adjacent z
bal'g.

BUlging of shell
between outer
banda.

A>:ial ripples
in outer shell.

l3uckles Or
local dtstorUon
greater than
0.200 Inch
from normal
surface contour
within a circum
ferential span
of 3 Inehez.

Figtlre 24-4. 1'hl'u.qt Chamber Nozzle
Extension Damage Limits (Sheet 1 of 2)

Dist/)rtion of
outer shell.

Shingles pUlled
away from Z
bars.

ErOS/OIl of
axial shingle
overhp.

F;rosion of
axial shingle
overlap,

Erosion of
shingle.

Erosion or
shingle.

Buckles or local
dlstOl·t!on In
outer sllrface
(parallel to
centerline o(
lhrllst) of ex
lemal I'eln
forcing b.lnds
rCfJultlngfrom
lestlng.

Acceptabl.: •

Accepm ble.

Acccptabll' .

Acceptable.

Acceptable.

Disposition

NOTE

DescriptionCondition

Thermal buckling
of shingle.

Slot local! y
opened due to
buckling.

Slot locally
dosed due 10
buckling,

Slnt partially
closed.

Shingle axial
ov..,rlap
opened.

Changc No. 20 - 19 May 1971 24-3



Section XXIV
Pa1'agraph~ 24-10 to 24-11
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Condition Description Dispositlun---_._------_._--
Cracks in out'?r Cracks in Repair as
bnnd at outer welded Joint of outlitled in
shell. band to outer paragraph

shell. 24-'.3.

Cracks in outer Cracks in Repair as
shell. outer shell of outlined in

parent material paragraph
or outer shell 24-14.
welds.

Damaged Gasket torn 01' Reinstall
gasket. out of cavity. new gasltet.

El.ongatlon of Acceptable.
bollholes in
attach flange.

Damaged nut Damaged TIeplnce nut
plates. threads in plate as out-

insulation lined in
attach nut paragraph
plates. 24-15.

Loose blind Blind nut Repair as
nut. ioose in hole outlined in

in band. paragraph
24-16.

Defects in Acceptability
welds or and repair
parent mate- l'equirements
rial not to be speci-
listed above. fled by manu-

facturer's
represen ..
tative.

Damaged Damaged Heplace as
blind nut. threads. outlined in

pa:'agraph
24-17.

Damage to Broken, bent, Refer to
thermal dlstort.ed, It-3896-6
insulation missing, for repair
mowlt!ng 01' otherwise of studs,
studs, damaged studs, brackets, or
brackets, brackets, and tnsulators.
and insulatol·s.
insulatorfJ~

Ftgure 24-4. Thrust Chamber Nozzle
F.xtension Damage Limits (Sheet 2 of 2)

24-4 Change No, 20 - 19 M,,-y 1971

24-10. ERODED SHINGLE (NAHHOW EHOSION),
See figure 24-5. When erosion in the shingle is
not wider than the span between 2 adjacent
Z-bars, repair as follows:

a. Using a mini-grinder, cut al'ound eroded
area to obtain clean edges for patch fitup.

b. Using a fine wire brush, clean at least a
3/4.. inch strip surrounding area where welding
is to be pel'formed; then wipe arca clean with
acetone (Fedcral SpeciflcatiOll O .. A-51).

WARNING
Acetone is flammable and must not
be used neal' heat, sparks, or open
flame. Inhalation of it~ vapors or
prolonged cootact with the liquid
can cause serious injury.

c. Prepare a O. 034-tnch thick Hastelloy C
patch to fit removed area.

d. Fit patch in place and weld using Hastelloy
Cor W welding rod. Weld must be of full pene
tralion. Weld buildup must not exceed O. 03
inch. Grind oft excess weld.

NOTE
Use an argo.'! gas backUp, if feaslhle,

e. Perform dyl'-penetrant inspection of weld
as outlined in H-3896-3, Volume I. Cracks are
not allowable.
24 .. 11. ERODED SHINGLE (WIDE EHOSION).
See figure 24-5. When erosion in the shingle
extends in width more than the distance between
2 adjacent Z-bars, repair as follows:

a. Using a mini-grinder, cut around eroded
area tu ubtain clean edges for patch mup.

b. Using a fine wire brush, clean at least a
3/4-lnch strip surrounding area where w('lding
is to be performed, then wipe area clean With
acetone (Federal Specification a-A-51).

WARNING
Acetone is flammable and must not
be used near heat, sparks, or open
flame. Inhalation of its vapors or
prolonged contact with the liquid
can cause serious injury.



R-3896-3
Volume 11

Section XXIV

BLOT
BUCKLED CLOSED

'-------_._---------------,

TUEiUotAL BUC'K1Dro
OF etm'iOLJ!:

ERODED O\·F.:RLA~ B1P,TWEEN SHINGLE

O.OS MAx".J.

~-r ./
SfCTIOH A.A A/ ~~
~..

---

~

~~~ $~OLS

OUTER ,. ..AI .
snELL ~ I

HEOAIII 0' £OOI>£D ~mMOL£
(1lA1lItOW PATCH)

1JiERMAL SUCK WIG
OF SHINOI.E

HEPAlll 0' EIlODEn
SllING!.JZ ovERlAP

RE:PAlR ov IUU)Dt:D SHINGLE
(WIN PATCH)

Figure 24-5. Thrust Chamber Nozzle Extension .interior Damage
Change No. 10 • 7 November 1967 24-5
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l'-.uagraphs 24-12 to 24-13
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c. Prepare a O. 034-lnch thick Haslelloy C
patch to m removed area.

d. Fit patch In place and tack weld.

e. Using a No. 40 drill (0. 098-lnch) drill
holes In line through patch and outer shell.
Center -to-renter of hole spaCing should be 1/2
inch.

f. Using HastelJ.oy Cor W welding wire, fit
3/32-lnch diameter rods In hnles.

g. Weld rods In place In patch and outer
shell using H~.stelloy C or W wire.

h. Complete welding of patch. Weld shall be
of full penetration. Weld buildup on Inner sur
face of shingle must not exceed 0.03 Inch.
Grind off excess weld.

NOTE

An argon gas bach"up relay be used,
If feasible.

i. Perform dye-penetrant Inspection of weld
as outlined In R-3896-3, Volume 1. Cracks are
not allowable.

24-12. BUCKLES OR LOCAL nm'l'ORTION IN
EXTERNAL REINFORCING BAND. See figure
24-6. Buckles 01' local distortion In the outer
surface (surface parHllel to centerline of tllrust)
of externHlreinforcing bands, resulting from
{'nglnc hot-fire testing, that exceerlllmits in
figure 24-4, require repair as follows:

a. Using a fine wire brush, clean arca where
welding is to be pel1'ormed, then wipe area
clean with acetone (Federal Specification
0-."1-51).

WARNING

Acetone is fla mmabie and must not
be used near heat, sparks, or open
flame. Inhaladon of Its vapors or
prolonged conta ct with the liquid
can cause serious Injury.

b. Fabricate a relnIorclng piece alit of 321
or 347 CR~:S, O. 125-lnch thick by 2-lnchcs
wide, tJmt extends 2.5 Inches minimum past
buckle or distortion at each end. Add full
radius to each end of reinforcing piece.

2·1-6 Change No. 16 - 9 July 1969

c. Place reinforcing piece on top of band
where buckling or distortion occurred, center
ing piece over buckle or distortion.

d. If the buckle or distortion dOC9 IIOt allow
the reinIorclng piece to contlct the normal sur
face contour of the band on each side of the
buckle or distortion, reform the band In the dis
tortion area to permit contact of the reinforcing
piece and the normal band surface cont<,;ur.

e. Ustng a CHES welding rod completely
weld the reinforcing piece to the band. Fill
points of gap between the reinforcing piece edge
and band buckle or distortion with weld. 1'he
weld must be a 0.12-1nch fillet at all points of
junction of the reinforcing piece to the uormal
band surface contour.

f. Perform dye-penetrant Inspection of weld
as outlined In R··3B90-3, Volume 1. Cracks arc
not allowable.

24-13. CRACK IN WELD JOINT OF BAND TO
OUTER SHELL. See figure 24-6. If cracking
occurs In weld or adjacent area of band or outer
shell, repair as follows:

a. Using a flIle wire brush, clean area wbere
welding is 10 be perfOl'med, then wipe area
c'.ean with acetone (Federal SpecJlcatlon
O-A-51l.

WARNING

Acetone Is flammable and must not
be useei ncar heat, sparks, or open
flame. Inhalation of Its vapors or
prolonged contact with the llquid
can cause serious injurf.

h. Mter area Is thoroughly dry, use a
Haatelloy C or W welding rod to weld crack.
Use a single pass to achieve 100 percent pene
tration. Weld must extend liB-Inch beyond end
of crack.

c. Perform dye-penetrant inspection of weld
as outlined in R-3896-3, Volume 1. Cracks are
not allowabie.



Fl-3896-3
Volume 1I

1.------ ? __---71---

Sectlon XXIV

O.r-----~'-iP i':. -__-

• ---)
{------- J

----
nUCltLII/O On OISTOlmON or HANDS

.- SHELL

MND
REPAIR OF DUCXl"'-S OR
DISTORnUN IN BA.lIDl! A.lID
CIlACKillN JOINT 0'
BAND TO I!IHP.L t..

MND
NO• .3

nAND
NO. 6-

Figure 24-6. Thrust Chamber Noztie Extension Exterior Damage
Change No. 10 • 7 November 1967 24-7
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24·14. CRACK IN OUTER SHELL OR OUTER
SHELL WELDS.

a. Using a fine wire brush, clean area to be
welded, then wipe clean with acetone (Federal
Specification O-A-51).

WAUNING

Acetone is flammable and must not
be used near heat, sparks, or open
flame. Inhalation of its vapors or
prolonged contact with the liqUid
can cause serious injury.

b. After area Is thoroughly dry, weld crack,
using Hastelloy C or W filler rod. Make single
pass weld for 100 percent penetration, starting
alleast 1/4 inch beyond each end of crack,
wherever possible. Weld toward center portion
of crack.

c. Perform dye-penetrant inspection of weld
as outlined In R-3896-3, Volume I. Cracks are
not allowable.

24-15. HE PLACEMENT OF NUT PLATE.
When threads of nut plate are damaGed, the nut
plate must be replaced.

a. Using a mini-grinder, remove damaged
nut plate.

b. Using a fine wire brush, clean area wherE'
new nut plate is to be inst.'lled, then wipe area
clean with acetone (Federal Specification
O-A-51).

WARNING

Acetone Is flammable and must nut
be used near heat, sparks, or open
flame. Inhalation of Its v,pore or
prolonged contar,t with the liquid
can cause serious InJury.

c. AH.er area Is thoroughly dry, locat~ new
nut plate BPS 12700-02 PW In place and tack
weld with eRgS welding rod.

24-16. SECURING I,OOSE BUNIJ NUT. When
blind nut becomes loose In Its hole In bal\d, It
should be tack welded 10 the band.

24-8 Change No. 16 - 9 July 1969

a. Using a fine wire brush, clean area
around blind nut. Wipe area clean with acetone
(Federal Specification O-A-51).

WARlllNG

Acetone Is flammable and must not
be used near heat, sparks, or open
flame. Inhalation of Its vapors or
prolonged contact with the liquid
can cause serious Injury.

b. After area is thoroughly dry, tack-weld
nut with CRES welding rod In at least 4 places.
Nut must wltbstand 24-30 Inch-pounds torque•.

24-17. REPLACING BLIND NUTS. Replace
ment of blind nuts Is accomplished as follows:

a. Using a mini-grinder, grind off flange of
blind nut and allow remaining portion to fall
inside hat section.

b. Using appllcable tools !ndlcated In figure
24-3, Install new blind nvt BN523-1032-1 hy
instaillng sleeve and expander On mandrel.

c. Actuate gun uslllg instructions on hydraulic
unit.

d. If new blind nut Is loose, secu.re if by
tack-welding (pal'agraph 24-16).
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SECTION XXV

PRESSURE TRANSDUCER

Section XXV
I'al'agraphs 25-1 to 25-8

WARNING I
COMPONENTS TEST' CONSOLE G3141 AND COMPONENTS ADAPT1m
SET G3143 MUST BE OPERATED BY AUTHORIZED PERSONNEL

_~ ._TRA1J':l.ED IN 1'HE USE OF.TH~!~UIPMEN!' _

25-1. 'p~URE TRANSpUCER NA,5-273I6,
NA~-27412, .AND NA5-27440.

25-2. The following procedures contain clean
ing, inspecting, repairing, and testing informa
tion required to maintain the pressure trans
ducer. The transducer Is a sealed unit; no
dlsllssen,bly or assembly Is possible. See
figure 25-1 for test equipment and figure 25-2
for a typical pressul'e transducer.

25-7. TES1'ING.

25-8. This procedure outlines requirements
for testing pressure transducers with or without
uRlng Componento T"st Console 03141 and
Components Adapter Set 03143. Any deviatlons,
inclUding the use of other test equipment, must
be equivalent to the test requirements, safety
standards, and equipment specified in this
procedure.

Part
Nur.,ber

G314t

G3143

Nomenclature

Components Test
Console

Component~

Adapter Set

Use

Provides eIcch'l
cal control for
testing pre ssure
transducers.

Provides hardware
for pressure trans
ducer test setup.

1.- - - -

Kl tt: ~
20· PJl;RC2;ttI' ; l:l.

CAL:8RATlO~ ~ ~

4 IlO-P'£RC£N1'
CAU8RATIOli

Figure 25-1. Test Equipment for Pressure
Transducers

20-3. CLEAN~G.

25-4. Clean all parts of the pressure trans
ducer for the same type of senlee In which the
transducer will be used. Refer to R-3896-3,
Volume I for applicable cleaning procedures.

25-5. INSPECTING AND REPAUUNO.

25-6, Inspecting the pressure transducers
determines If ~he transducers have been dam
aged by mishandling. Repair Is llmited to
straightening bent electrical connector pins and
repairing minor scratches In the mounting
flange sealing surface.

Figure 25-2, Pressure Transducer
(Typlcal)--Exterior View

Change No. 22 - 15 February 1972 25-1
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Paragraphs 25·9 to 25·11
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Volume Jl

Procedure Result Procedute Result---

25-10. ISOLATION IlESISTANCE-TEST.

25-9. mSULATION RESISTANCE-TJ~ST.

25-11. PREPARA'l'lO;:.J FOR FUNCTION·,TEST I
WHEN USING COMPONENTS TES'!' CONSOLE.

Set up componente test console electrical patch
panel (figure 25-3) and prepare components test
console (figure 25-4). Refer to paragraph 25·12
for pressure transducer functlon-tesl procedure.

Isolation resistance
between pIllS C and
D must exceed 100
megohms.

b. Apply 50 vdc
between pins C (-) and
D (.) and measure re
sistance.

Isolation resist
ance between pins
C and D must ex
ceed 100 mogohms.

Illsul.,tlon resist
ance between pin
and case must ex
ceed 100 megohms
when measured
with a 50 vdc
megger.

a. At room tempera
ture, apply 50 vdc between
pins C (+) and D (-) and
measure resistance.

Apply 50 vde between each
pin and case Individually
for one minute and meas
lIre resistance.

._----_._----------.,

r--------
40 VOC' (+)
poweR
surrl.Y (-)

HIGH

morTAl...
VOLTMJ:.TER

I
I

L _ G3Ul _

-'~l r----' ---------------1

: I
1"

Ahf>OWER
='~.

, . ..:.:Fl:~+41

FIgure 25--3. Compononts Test Console Patch-Panel Requirements (Sheet 1 of 2)

25-2 Change No. 21 .. 12 November 1971
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Patcii::-- ---Fro;n--- To
CordIa) J6- J6-

patl'~- From To
Cord a) J6- Ju-

K5.09 9F 12A
2C
~C

K5.09 5M l'jE
151'
10D

K4. O~ 19N BM
1.91'

K3 12B lC

(al Use any cable length required.

K3
K3
K3
K3
K3
K3
K3
30B8-15

IE
2E
3E
5L

19M
1010'
12C
6L

15R
15C
15B
15D
8L

lOR
10E
8M

Figure 25-3. Compowm:s Test Console Patch-Panel Requirements (Sheet 2 of 2)

Panel CJntrol Position Indication/Remarks

PRE - POWER TURN ON----------
POWER
DISTRIBUTION

CBl (30 AMP) Pulled out Console main power olf.

CB2 (10 AMP) Pulled out Electrical utility outlets
power of!.

DC POWER
SUppLY

AC INPUT Down (olf)

VOl.TAGE VERNIl'lR Mldposltion

VOLTAGE ADJUST Fully counterclockwise

o

orf

OFF

CURRENT LIMIT

AC INPUT INDICATOR

MILLIAMPERES RANGE
SELECT

Vor,TS HANGE SELECT OFF

ELECTRICAL
CeNTROL

mGITAL
VOLTMETER

VOLTAC<E ADJUST

115 V/230V

Fully DECREASE

115V At rear of unit.

100 KC STD INT/EXT INT

STORE/mSPLAY DUIUNG STOltE
COUNT

At rear of unit.

At real' of unit.

POWER Down (off)
---------_. --

Figure 25-4. Preparing Components Test Console for Use (Sheet 1 of 3)

Change No. 10 - '1 Novem\xlr 1967 25-3
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Panel Control

R-3896-3
Volume II

Positi"n Indication/Remarks--- :;.:----'"";.,;,:.:.:.:.;;.;~.;.:.,;;,;;.....,,-

RRE:}"PWEH 'r\.JI!N O.!:' (continued)

TEST CELL ELECT Connector J701
OUTLETS

Connector J704

Connector J705

Cable BB52747

Capped

Capped

CAUTION

Connection to pressure
transducer.

Check that facility pneumatic a'ld hydraulic SUpplies to console are
off.

POWER TURN ON

POW£R CDt (30 AMP)
DISTRIBUTION

DC POWER SUPPLY Ar; TNPUT

CURRENT LIMIT

Push in

Up

2

Console main power on.

None.

Approximately two-thirds
way between 0 and 3.

ELECTRICAL
I CONTROL

DIGITAL
VOLTMETER

POWER

VOLTS RANGE SELECT

TEST SELECT 1

TEST SELECT 2

TEST SELECT 3

TEST SELECT 4

TEST SELECT 5

TEST SELECT 6

TEST SEI,ECT 7

TEST SELECT B

VOl,TAGE ADJUST

POWER

D (0-30)

INCREASE

ON

POWER light ON. AC
INPUT light on. (a)

None.

Light 1 off.
(Ambient OUtput)(a)

Light 2 off. (20'0 Output)(a)

Light 3 olf. 160% Output)(a)

Light 4 off. (a)

Light 5 off. (a)

Light 6 off. (al

Light 7 off. (a)

T,lght 6 off. (a)

VOLTS meter 28 ±I volts.

If digital voltmeter indi
cates OVERLOAD, \I'uit at
least one minute before
resetting.

I (a) If indication is not as speclfled, press applicable swltch-lil;ht.

Figure 25-4. Preparing Components Test Console for Use (Sheel 2 of 3)

25-4 Change No. 20 - 19 May 1971
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Section XXV
Paragraph 25-12

Panel Control Position Indication/Remarks

POWER 'fUHN ON (continued)

RESET Press Digital voltmeter indicates
00.0000 to 00. 0001 volt.

NOTE

Allow digital voltmeter to warm up for at lenst 30 minutes prior to
use.

RANGE

FUNCTION

ATTENUATION

SAMPLE PERIOD

SAMPUNG RA'fE

10V

VOLT

Mldposltlon

1 SEC.

INCHEASE 3/4 turn from STOP.

J"igur~ 25·4. Preparing Components Test Console for Usc (Sheet 3 of 3)

Procedure------- Result Procedure Result

r,l!(hts 1 anrl 3 of[.

Nune.

None.

Light 3 on.

POWER ON !lltht
"ff.

Light 2 off.

DVM must."trl\cate
as shown In r.:~ure

25 .. 5, column Ill.

DVM mllst indicate
value as shown in
figure 25·· 5,
column U.

e. Record DVM indi
cation.

f. Press TEST
SELECT 2 switch
light.

h. Hncord DVM !ndi
callon.

i. Press TEST
SELECT 1 and ~

switch-lights.

J. On ELECTRICAL
CONTROL panel pr~ss
POWER ON s·wltch-Ilght.

k. Turn DC POWER
SUPPLYoff.

1. On POWF~ R DIS
TRIBU'l'ION panel, pull
out circuit breakl'fs.

Change No, 21 .. .12 November 197.1 25-5

g. Press 'I'EST
SEI,ECT 3 swltch
Jlght.

DVM must indicate
value as shown ill
figure 25-5,
column 1.

l,ight 2 on.

'/01,'1'8 meter in
dicates 28 ±1 vdc.

NOTE

c. Record DVM
indication.

d. PreSL I'ES1'
S~~LECT 2 sWltch
light.

During the following procedures make
sure that correct output voltage re
qUirements (figure 25-5) are used
with the specified Ir3nsdllcer range.

125-12. FUNCTION-TEST WHEN USING
COMPONENTS TEb'T CONSOLE.

a. On ELECTRICAL Light lon,
CONTROr., panei, press
TEST SELECT 1 switch··
light.

IJ, Adjust VOLTAGE
ADJUS'I'lmob if re
qUired to maint.~in

28 .1 vdc.



Section XXV
Paragraph 25-13

'fransducer
nange Paia Type

0··50 T05
0-100 1'1
0-200 T2
0-500 'f5
0-1000 1'10
0-1500 1'15
0-2000 1'20
0-2500 1'25

R-3896-3
Volume II

I II III
Ambient Output(a) 20% Output(a) 80% 01ltput(a)

(vdc) (vdc) (vdc)

Lo\\' Calibrate H;gh C~ librate
Min. Max. Min. Max. Min. Max.--------------
1. 150 1. 850 2. 150 2.850 5. 150 tJ.H50
O. 500 1. 000 1. 500 2.000 4.500 5.000
O. 150 O. 600 1.. 150 1. 600 4.150 4.600

-0.050 0.350 O. (150 1. 350 3.950 4.350
-0. 125 0.275 0.875 1. 275 3.875 4.275
-0.150 0.250 0.850 1. 250 3.850 4.250
-0. 160 0.240 0.840 1. 240 3.840 4.240
-0.170 0.230 0.830 1. 230 3,830 4.230

._--
(a) Voltage limits on pressure transducers are specHied above assuming 14.7 ! 1 psia on the

transduccr during checkout. If pressure outside of these limits is applied, nominal indications
must be changed as follows:

N N I' J - Oil Nil (Actual psia - 15.0) x 5. O.
ew om na. - ( om na + UpJX'r Transducer R3nge

This new aomlnal must be used in lieu of that given above.
The same tolerances apply.---------

Figure 25-5. Pressure 'fransducer Output Voll<'lge H"quirements

a. Vent transtlucer prcssure port to mnbient.

25-13. l"UNCTION-TEST WHEN NOT USING
COMPONENTS TEST CONSOLE. This testis
a prelnstallatlon requirement only,

Fesult

Oulpul voltage must
be within Ill!llts
specified fer trans
ducer In Clgure
25-".

Output voltage must
be within limits
specified for trans
ducer in figure
25-5.

f. Remove voltage from pins A (+) and D (.. ).

d. Apply 28 ±1 vdc
to pins E (I) ami D (-);
then measure and record
20% output voltage from
pl118 Band C. Remove
voltage from pins E (+)
andD(-),

e. Apply 28 ±t vdc to
pillS F (+) and D (-); then
measure find record 80 flo
output voltage from pins
Band C. Hemove voltage
from pins F (+) and D
(- ).

lli!l.!!)!

Output voUage must be
within limits specified
for transducer in
tlgure 25-5.

b. Provide ele('.tr~cal circuil.l.'y for measurinr.
output voltage from pins nand C within ranges
specified in figure 2~·5 :Uld provide a lOUK ohm
load in the drouit bctween pil.s 13 ail(i C.

c. Apply an<l
maintain 28 f 1 vde
to pins A (+) and (D)
(-); then measure and
record ambient output
vo!tagn !l'om pins D
and C.

g. Remove electrical circ~.tI'Y (rom pins 1l
and C.

i

25-1) Cilnnv,e No. 21 - 12 November 19'11
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SEL:TION XXVI

TEMPEIlATURE TRANSDUCEH

Section XXVI
Paragnlphs 26-1 to 26-6

~6. 1. TEMPEIlATUflE TRANSDUCERS
NA5-27~'iA5:-27333,AND NA5-214M..

26-2. The followlntl procedures contain cleaJl
Illg, inspecting wid repair, and testing illforn.a
llon required to malntair, the temperature tran~

ducers. The transducers arc hernH'tlcaJ1y
scaled and nl! clisassembly or assembly Is POS

~ihl('. See figure 26-1 lor tempel'aturc It'alls
ducel' exterior view.

26-3, CLEANING.

26-4, Cleall lemlwl'l<lurC transducLr electl'ical
connector and exteriol' surlacc~ as outlined in
Il-3896-3, Volume l.

26-5. INSI'ECTIN(; AND HEPAIIlING.

26-6. 'l'he tempcratul'e trhJlsduccr Is IMpcctcd
visually, and no ~pcc lal tools are rc'lu Ired, t lfJpcct
t"ansduccrs for dnma~cd clcctrl(~nl COIll",,'tor,
conneclor pill8, and fOI' Illel;" or !lCr,HellOs I"

I·--·~----"- 0 A

: 8'.N8U10 Ion

[:'~:7 ...._ .C
V1JIJllO I>lAOKIIM

mountillg ilaJlge sealing surface. Transducer
NAfJ-27414 must also be inspeded for damaged
or deforllled copper rings. Transducer rClJah'
i~ ilmltc'rl to reprlil illl: minor nicks 01' scratches
In the mounlllll( flanl(e sealIng 8ur(ace and 011 I
transducer NA5-27414, Ihe refOI'minl( of coppcr
rihgs. Transducers thai cxhibit damage olhor
than llsted must be retul'l1ed to Hocketdylle.

NOTE

'l'l'allsducers NA5-2"' 414 Ihat havo
been refurhlshed anrl havo had Iho
cupper rings re-Iol'llwd may exhibit
minor Irnpel!o~tlolls In tho cappoI'
rinl(s du,' to re-Rwa!{lllr~ of tho copper.
These minor Imperfections due 10
rO-Swlll(lnl( are consi'lerud accejllnlJle.

"·3-2-2~

l"lguro 26-1. Temperature Transducors--Exterlor View
Change No. 21 • 12 November 1971 26-1



Section XXVI
Paragraph 26-7

20-7. REFOHMING COPPER RINGS.

NOTE

This pl'Ocec!ure Is applicable tQ
temperature transducers NA5-27414
that require refornllng or lim copper
rings.

CAUTION

Only a minimum amount of pressure
musl be applied to thc cQpper rln!:s
if a mlcrQm~ter Is used to tnke the
fQlIowinr. measurement. Copper
rinr;s are I'Xlremnly soft, and the
edr.e can be damaged If tQO much
pressu"e Is applied.

R-3696-3
Volume II

d. Remove housing from vise; then place
tran3d,lcer flange In vise anc! securo fll'mly
011 flan~;e flats.

P. ;:lehrm copper rlllg by turning forming
dte by hand 4 revolutions.

f. Remove transducer flange from vise; then
place housing In vise and see~re firmly on
honsh,!( flats. Loosen forming dlo; then romove
housing from VLSC.

It. Hemove swaging tool 99-90104ll0 from
upper copper ring lS follolVs.

(I) Helll0VlJ formlnl( die from housing and
remove 4 forming die ;lC:l'ews; then l'omove
fO"mll1g din.

a. Measure diamctor of each ropper ring
III at loast 3 places. Coppor rlnl:s with a mllll
mum dlamoter of 0.330 Inch aro acceptahle and
do not require reformtng. Coppc)' rlnrrs that
are not acceptahln must be "ofol'mod .IS oulhned
in sll:ps b through II.

b. Install swar.r:lnr, tool 99-£010180 Oil

tl'llnsc!ueor uppor coppcr rlnl( (I Josestto flant:c)
as follows: (See figure 20-2. )

(I) Place thrust bearill[( aId 2 races Oil
l1anBc sido of uppor ,·inp;.

(2) A"SOlllIJlo -3 lind -r; slllllonUl'y <110
al'O\n,,1 ujlp(!l' rinl; with 2 screws; lIHJn slld"
thrust bearlnl.( a',d races over stationary dl".

(3) Assemble -13 and -15 housll1lt around
thrust bearing, racos, and stnllmt:\I'Y dlo with
2 screws. Apply a sltr:ht prossul'e al:alnst
houslnlt to make sUro thrust boarln!( and raees
do not slip off stationary die.

(1) Assemble -l,7 lUld -ttl forminl{ <lIe with
4 SCl'~WS; lhen all:>ch fOl'mlnr: d\o to housing
by hand untll ntaltonllry die and forminl: (Ii"
make contact with upper eoppol' rll,,(.

c. Place houstnft III a vise wUh Jaw" that aI")
covel'erl with a sort proteetlve material. Secure
housing fll'mly In vise on housing flats; then
tOl'que form\nfl die to 15-20 III-lb.

26-2 Chango No. 21 - 12 November 1971

(2) Romovo 2 houslo~ screws; then remove
houslnl{. Romovn 2 statlon~I'Y die HCl'eW~; then
remove stationa I'y 'lie.

(3) Removo thrust beal'lllp;- 1nd 2 races.

h. Install Hwal(lnp;- tool 99-9DI04~0 on trans
ducel' lower copper ring (closest to l'lprrerl lip)
:w follows: (Hee f1P;Ul'C 20-?. )

(I) Place thl'ust beal'trljl :Uld 2 racea on
flant:e side nf low"r rin!t.

(2) Assemble -'I n,,,1 -0 slal!onary die
al'ound lownr l'lnr; w!th 2 'lel'CWa; thon ~lldc

thl'ust bearlnl: and races over slallonary dlc.

(3) ASgellll>lo -13 and -15 Iiuunlnp;- around
thl'uslIJearln[:, races, and stationary dtll with
2 scrows. Apply n sll!tht pressure ul(alnat
huusin~', to mallo sure thrlwt hearlngs and races
do not alip ort Htath-nary dl,'.

(4) As,wnlble -1'1 and -19 forminll die with
4 Hcrews; then Illtach forming dl" to hOllsln!( by
hand ullIII Blallollal'y dle alld formln(; die make
contact wllil lower coppcr 1'1111\.

I. Placo hou;]lnl\ In II vl'H! with Jaws lhat are
covercd with a soft prot"c:lIve matt'rlal. Secure
houlling flrmly tn vts" on hl.u"lng flats; then
torquo formIng dlo to 15-20 in-lb.

J. Remove housing from vise; then place
trnnsducor flange tn vise Dnd secure flrmly 011
flange flats.



R-3896-3
Volume n

Seetion XXVI
Paragraphs 26-8 to 26-9

k, Reform copper ring by ,urning forming
die by hand 4 revolulion~,

I. Remove lransdu.:er flange from vise; then
place huu9ln~ In vise allft sel'ure fil'mly on
housing f1als. Loonen forming die; then I'emove
housing Cram vise.

m. Remove swaf(inf, tool 99-9010480 from
lower copper ring as follows:

(I) Remove forming di" from housing and
remOVI) 4 forming rli" screws; lIH'n remove
formln[( die,

(2~ Henlo\'c 2 housing scrCWH; thon remove
housing. Hemove 2 slationary die screws; then
remove staltonal'y die.

(3) Hen\llve th,'uot l)(>urln[( Ilnd 2 l'a('eS,

CAUTION

Only a minimum onloun! of !'l'cssu,'e
mu~t bo applied 10 lho COPPOl' rings
tf a mlel'omeler is used to tal<o the
folloWI"" measurement. Copper rings
al'e mdromely 80ft and the edf(O can
Le damaged tf too much presnure is
nppll ed.

RJl:roRMlNO UPPr.R
COPPEn roNO

n, Measure new dlamclel' of each copper ring
In at least 3 plaees. Coppor rlllgs with a mini
mum diameter of 0,330 inch are ac"eplable, rc
minimum <Ilamete!' is sttll helow 0, 33U incll,
repeat refOrming operallon by tumlnll forming
die by hano at 2-rcvolution Intervals with
measuremont after ea"h 2 I'evolutions unlll
mlnlmulll dimension j8 obtained.

n. Perform a dye-penetrant hmpection on
coppor rlng-to-transducer slem junctions as
outlluod In H-3896-3, Vulunw I. An tndtcallon
of a crack al the upper rlnp; jun~llon "losesl to
the flalllle is acceptable. No rraeks are per
mitted at the othol' copper ring-to-transducer
Junctions,

26-0, n;S1'ING.

'J6-9. This lost procedure requires a Wheatstone
hl'ldil" that Iholts currellt to less than 10 mlill ..
amperes. ~eo Cigul'o 26-1 for temperature
tra"sdUl,or olectrlcal schematic and paragraphs
2li-llJ thl'OUI~h 26 .. 12 for lest procedures.

}~~": tor, THANSOlJCt:ll

- NA~·2·1'IJ.f

r- --- --,.,1__ ,__I

NOTlI:

DETAIL FAf\1'S Ot SWA(UNO 'IooL 99-lKll00tOO
..llltiT 131: J.NBTALLED AS U.UJf'ATED.

---------,---------,------
Figure 26..2. Reform Iny. Temperatllre Transducer CoppaI' Rings
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Section XXVI
Paragraphs 26-10 to 26-12

26-10. INSULATION RESISTANCE TEST.

CAUTION

Connector must be dry prior to per
forming resistance te:st since
moisture could cause the Insulallon
to break down.

R-3896-3
Volume II

Proced~

Apply 50 vdc bclwe:en
each pin and case In
divlcluaUy and
mealjure resistance.

Insulation resistance
between pins and case
musl e,.ceed IUO
megohms.

20-II. RESISTANCE 1'ES1' ~'OR 'fHANS
DUeERS NA5-27215 AND NA5-27333. With
the transducer at a temperatule of 75" f300 F',
use a Whealstone bridge and measure resistance
as follows:

a. netween pins A
and D on transducers
NA5-27333 ~lIId

NA5-27215-TO,

b. Betw('on pins A
and Do., lransduce:rs
NA5-27215·-1'3.

c, Betweon pins D
and C.

Re:'llslance mnst be
405 134 ohms.

ROblstnneu mUllt be
1,370 '1 IOU ohms,

Resistanco must bu
I{)ss than 5 ohms.

20-12. llEf.lIHTANC1~ 1'ES'!' FOR 'j'IlANSDUCIW
NA5-27414. With tho transdu{)ol' at a tempera
ture of '/5" ±30° F, use a Wheatstone bl'ld!:"
and m'Jasure roslstance: as follows:

a. Measurc and
rllcol'd olemeat ancl
load resistance bu
twoen pins A and D.

b. Moasul'o and
recol'd load l'eslstarloe
botween pins Band C.

c, Subtraot l'eslst
alwe In Btep b froln
resistance obtained
In stup a to delormine
elemenl resistance,

NOlle.

None.

8\cnwllt resletnncc
mcqt bo 54. II ±4 ohms.
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SECTION XXVII

FUGHT INb'TRUMENTATION JUNCTION flOXES

Scction XXVII
Paragraphs 27-1 to 27-2

27-2. The lollowlnp, procedures conlain tho
cloaning, insjJ"cllr",; and l'opah'lng, and lcsllng
1Il10rlllation requlr"d 10 malnlain tho fllght
inst rumculatlon Juncllon boxes (flgures 27-1
and 27-2), Soc figure 27··3 for torque roq'.lro
menls lor eleclrical connector dust caps and
fir.ul·e 2'/·4 101' materials and spcd'liloois.
Rell'!' to R-381l6-4 lor elcott'ieal conneclor

Figure 27-1. Flight Instrurrll'nlatlon
Primary Juncllon Box

dusl cap part numbers, The juncllon boxes are I
sealed and pr('ssurized units and no disassembly
or assembly Is requirod.

WAIUHNG

Juncllon box musl nol be op~ned

w~lIc pressurized, ~Ince e"caplng
lias 01' rupture 01 the box can resull
In injury to personnel.

PUESSlJlU'IINO
TUBE

Flguro 27-2. 1 light Instrumenlallon
AwdUary Junction Box

Change No, 8 - 31 May 1967 27-1



Spcclflclltlon 01'

Part Numhcr Nomendalut'e lJsc

Flgur" 27 ·3. Torque HeqwrclllfJllls for
81ec:trlcaJ Connector Dust Caps

Primes
p01l1 ng area.

Sllicone
Primer

HTV-615A SiJ icol1e With !tTV-615H
(Genel"al !tesill makes potting
Electrl~ Co) oomjJO\md.

RTV-615H Curing Wl\h HTV-OI5A
(Genoral Agont makes polling
Electric Co) compound,

HTV-I0B Adhesive Hepalrs
(General Sealant potllng
~~loctric Co) compound.

8S-4120
(Genoral
Electric Co)

Figurc 27-1. Materials and Special
Tools fot' Junction Boxes

27-3. CLEANING.

27-4. The flight InstrunlCnlal!on junction boxes
must be freo of dll'l, groase, nlolsture, and
fOl'eil(n particles prior to Inspecting, repairing,
or tesllng.

The followir'l~ procedurc uscs tl'i
chlo!'oclhyl'Jno which 's a toxic solvon!.
InhalallOl\ of ltr- vapol'/; or IJl'olongcrJ
contact with tho liquid can C;lUSO
Bcdous InJu!'y 01' death.

b. Hl'move dirt f l(rOaSI', etc from oxtcl'1ol'
f;lll'faces of junrtion box, OXCC[lt polted end, by
brushing 01' Wiping with a natural-bristle bl'nsh
01' clean, IInt-froe cloth dampened (not saturated)
with trIchloroethylene (MIL-T-27602). ImmfJ
dlately rcmove any cleanIng solvent that contacts
potting compound On end of junction boxes.

WARNING

WAIlNlNG

The following llrocerluro nsus pressur
I?ed [(aseous nllrogen or all', which
mllst nol be allowed (0 lmpillge on tho
hody f;lnce Il Illay resnlt In skin Inlla ..
lion. Inflallon ,,( tho sldn eim ,'ansc
sertoull Inj'H'y to human Ilssuos.

• I'ye prof.ocllon must be worn to prevent
(orelgn malle,' from injuring eyos.

• I'rossul'lzed Il0r-ell can hnrl objeds
with Bu(lldenl (oreo to c"use Injnry
to !H'l"HOIlIWl.

a. Hemo'lo dust. moisture, and forell~li

parllc!ou from jenclllJn box and connoc:(ol's
using lo\\'· pressure (50-100 psil\) ~Jllseous nllI'D
{len (1.111.-1'-27'101) 01' CIO'1Il, dry all' conforming
to cleanncrm and hum ldlly !'equlremcIIls o(
MIL- p- 2'1401.

R-3896-3
Volume n

Contlnulty
tt:llts

Insulatlon
r('slstance
tests.

CleanEi nxt(~ ..
riot' of con
nectors IUld
potlod ond
(,[ )ullctlon
1J0x.

Cleans exto
1'101' of
junction box.

Cleans
and dries
connectors.

Description

MulUmetc'l'

MCllo/lI11mete I'

Gaseous
Nitrogen

Trlchoro
ethylene

1SOpt'oPYI
Alcohol

Section xxvn
P"ragraphs 27-3 to 27-4

Conneclor Torque
ROI No. (Inch - Pounds)

Jlv8 80-100

JI09 130-165

JUO 100-125

JUI 130-165

.Jt12 115-145

JU3 100-125

J 114 90-115

.TU5 100-125

J 140 100... 125

.1147 80-100

JI48 155-185

,1151 155-185

J152 100-125

MlL-'l'-27602

Primary Instrumen
tation Junction Box
Primary Instrumen
toltion Junction Box
Primary Instrumen
tation Junction Box
Primary Instrumen
tation Jun"tion Box
Primary Insll'lllllen
tation Jnnctlon Box
Primary Instrulllon
tat ion ,Junction Box
Primary In!itrulllon
tatlon Junction Box
Pl'lmary Instrunll1n
taUon J IUlC tlon Box
Auxiliary Instrumen
tation Junction Box
Auxiliary Instrumen
tation Junction Box
Auxll1ary Instrumeh
tation Junc:Uon Box
AuxlUa,'y InstrunHJn
laUon Junction Box
Auxll1ary InfJtrull1en-
taUon Junc:U,m }),,)(

AN/PSM-6

MIL·P-27401

Mode I I020C
(Freod TI'ans
former Co),
0" equivalent.

Fcdoml SPl'OI
Ileatlon 1''1'-1
735

27-2 Change No. 20· 19 May 1971
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Secllon XXVII
Paragraphs 27-5 to 27-0

c. Remove carbon from exterior surfaces of
junction box b} wiping with a clean, lint-free cloth
ctampened wHh a mild soap and water solullon.

WARNING

The following procedure useu
isopropyl alcohol, which is flam
nUlble and must not be used near
heat, sparks, or open flarr.e.
Inhalation of the vapors or 1"'0
longed contact with the llquld can
cause scrlous injury.

d. Clean exposod surfaces of conneclors by
brushing llghtly with a natural-bristle brush

dipped In Isopropyl alcohol (Federal Speclfica
tlon 1'1'-1-735).

e. Immeulately dry conneeior with low
pressure gaseous nlll'ogen (MIL-P-27401) 01' I
clean, dry all' conforming to c!t'an"tlSS and
humidity requll'ements of MIL-P-27401.

27-5. INSPECTING AND REPAIIUNG.

27-8. Inspecllng the juncllon boxes determineR
If the parts have heQn damagcd by mtshandllng
or wear. See {ib'Ures 27-5 anG 27-6 and inspeci
the [lari for the conditlOJ: to be soul~ht allcl ihe
dis[lositlon of the pal'!.

Nomenclature

Crlllnecter

Inspecting

Pin contacts with OllC bend but not bent
mOl'C than 20 dtlgrees from connector
axis.

Pin ('ontacts with more than one bend,
rcgardless of angularity.

PIn eonlacls with 0110 bcnd greater th,U!
20 dcgrnC's.

Dent 01' mhaltnt!d Bocket contacts.

Length 01 pin or soc'ket contaets.

COl'l'oded pin 01' soeket c,onlaets (dote.'
mined by anaJyslI; of sllbp,tanee).

D:una!ll'd threads.

Damaged scaling surface.

Repairing

Straighten by using a mating
socket contact or equiv
alent. See Ilgure 27-6.
Replace junction hox \I out
of tolerancc.

Sec flgul'c 27-6. Replac!!
Junction bOll.

Acceptablllty and repair
l'eqlllrcll\.JntR tr, he 81,pcl
lied hy manul~cturor's

repres(!Iltallve.

Replaco junction box.

S.!C IlgUl'C 27-6. Replace
jUlWtl01l box II Ollt of tolN'·
anco.

Replace junction ))(lx.

Hefor to H-3896-3, Volume I,
lor thl'lmd repair.

Hand-polish to rcmove nicks
and RCI·at(:heA. Flatness 01
sealhR RUI'face must IJO
within O. 004-11Ich total of
sllellIU, and snrCace maln
talnud to an \(l../or~
IInlsll, HeiGht of soal-
Ing surfa,,\] (measurod Crom
top DC koy) must be 0.011
illd, minimum,

CAUfION

Ca!'o must bc used
when hand-poltshlng,
to prevent damago
to insel·ts.-----

Figure 27-5. Inspecting and Repatring Junction Boxes (Sheet 1 of 2)
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Section XXVII
Paragraphs 2'1-7

Nomenc:lalure

Box

R-38a6-3
Volume II

Inspecting

Cracked, chipped, 01' spllllliass inserts.

Cracked, bent, or brokeu shells.

Contamination.

I3llsters, holes, scratches, 01' gouges
lal'gor than 1/8 Inch In diamcter in
potting.

Deteriorated polting.

Cracked welds or cracked mounting
brackpts.

Repairing

!leI' lace junction box.

Heplaee junction box,

Clean as outlined in para
graph 27-3.

Repair as outlined In para
graph 27 -7.

Replace as outlined In

paragraph 27 -7.

Replace junction box.

Figure 27 -5. Inspocting and !lopairing JWlCtlon Boxos (Sheet 2 of .',

27-7. REPAIIUNG POTTING COMPOUND.

NOTE

Stel1!) a through c outllne repairing
polling and step,g d lhrou,~h I out
Hne rel'laelng poltlng.

a. Clean damaged al'ea lJy wlplnfl with a
(~le(Ul, Hnl-free cloth dampened wllh isopropyl
alr,ohol (Federal Spoclflcatlon TT-I-7a5).
Allow aolvent to dry <,ompletely.

WAHNING

IfJopropyl 'lkoholls fJamllH\blc; IUld
muat n"t be used Ileal' hoat, sparks,
0" opcn lhunc. Inhalatlon of tlw
vapors 01' prolonged eontad with
the Hquid can CaUHP serious injury.

b. Apply adhesl"e seahmt !lTV-108 (nen
eral Electric ~o) to damaged area and, using
a 'malula, smooth out sealant allli r<mlOVO
ex ,.tj~ material.

c. Allow sealant to cure at room tClllp<!I'
alure for approximately 16 hourI!.

d. Remove 011 \lOltlng COlllilOund from ond
of juncllon box. Take care to avoid romoval
of marldngs on juncllon box.

27-4 Chango No.8 - 31 May 1967

e. l'horoul(hly clean repair area by wiping
with l\ chlan, Hnt· h"lC <:loth dampcned with
I~opr"pyl alcohol (F"doral Spcclfic:allon TT-I
735). Allow sCll vent t" dry completely,

WAUNING

Isopropyl al<;oholls flammahh~ and
must nol be uso<l nol\!' heat sparks,
or opon flame. Inhalatlon of the
vapors or prolonged contact with
the llquld can cause serious Injury.

f. Apply a thIn, even coal of sill<~ono primeI'
SS-4120 (Goneral moclrlc Co), to surface of
ropalr area. Allow primoI' to <!l'y for a min
Imum of 30 mlnutoa.

g. Thoroughly mix 100 parts of sllicono
ro~in RTV-elM to JO >0.5 parts of curlnr.
agent RTY-615D (Glmeral Electric Co) by
weight, for a minlnwm of 3 minutes. Potting
llfe Is approxlmatoly 0 hours. Usc only cleM
melal or lion-waxed containors with a capacity
3 tlmcH liS 11Irge as pottlng mix,

h. Place pottlng mix In a vacuum chamber and
pull a minimum vacuum of 27 lnchos of mercury
lor approxlmat"ly 10 minutes to remove all',

I. Place II nylor. crllJt on each lodtw\re holo
of connectors to form a. groove 0, 12 Inch deep
from lockwire nrUlgo, O. 12 Inch wldo, and
O. 25 Inch 10llK after ptlttlng Is curod.
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0.011 KIN,}
n:AL,t!IIQ
SUIlYACE

r
pr.uo
lIHUL

JO.09. :g:~~ INCH

--j
-MORE TIIAl\l
ONE fiEND

p~ CONTACT8 OOClO:T CONTACTS lIn; COttrACTS

tr]DtMI::NSlONAL lJ)nT8 FOR n,·UA,OE P1N8'lN BftI'LL BJ~E:S 11, if, Ie, AND 18 THROUOd 3e.

f'i10lMENllJONAI. L.lMl'TS roN 13~OA.O! A)fl) U-OAO! PIJ'IS m .snELL SI1.ES 89, lOS, IOSL, US,
Il:d 145, ANn 168.

Flgum 27-6, Dimensional Llmlls for E!eetrl"al COIllll'elOl'S

j, Fill I'ccess In o,ul of juncllon IJOX (pri
maI''' box enels J 108, J 109, J 110, and J 115;
<luxlilary box ends J146, J147, and J(48) 10'101
wilh pottln(( mIx,

I, Cat'ofully n,mO'lI' casts installod In stop I
and l'emove any eXC(lSS potting COllipouna.

27-8, TES'l'ING,

k, Allow pottln(( mIl: to CUI'C at room tompor
alurc for a mInimum of 24 hours. Do not cure
in all aroa whoro ull1'oacted aminos or other
curinl( ngCllts arc prosellt. AVllld tot,chln!,:
surfaco until fully curod, Rim'c lmprints on
sudace hinder transparcncy.

27-9. '1'he followilll{ ll,st pl'ocedurc oulHllcs
l'equlrenlPllts for tcslinl1 the jUICUt'" boxes.
Any d"vlaUons, illcludln~ the u,'" of OUIIlI' to,t
equipl11ent, IllllMt he f!qul'lalont to the lest I'l"
qlll,1'0l110n(R, salely standards, 'tnd oqul\ll11el\(
spocifled In thlM (ll'(lcedell'e. Hefel' to Pal'a
v.rlll'h, 27 -10 anll 27 -11 (0" junl,tlon box (cst
pro,:edul'cs. Soo f1((UreH 27-'1 and 27·8101'
jUl\etlon box cOlltact connections.

.r d2·K
JtI2-N
,JI12,·W
,J 100-C
.J113-K
,1I13-N
JIl3·!t
,JlI4·K
,J1I4-1'
JIOO-D
Jlt.l-F
JIII-!'
JIII-'!'
,JIll-"
JIlI-f
J 111-"
.rt12-L

TBa
TD3
'l'lJ3
TB4(c)
'rB4
TB4
Tf34
'I'M
TB4
TB5(d)
TIili
TOG
TU5
'1'D5
TDG
TB5
Tfl5

J !Oa-c

JlOO-D

J100-A
.Hll-A
J 111-0
J I11-S
J 111-U
J 11l-X
J1l1-f,l
J1l2-E
J1l2-M
J 112-H
,lIOO-B
,1111·£
,J 11t,·N
J 11l·Z
Jill-a
Jlll·b
Jlll-n

J 101l-A

J 108-B

-------_._----------,,....-_._-------_._---
Frol11 To/F"om To "'rom To/From To--------- ,--

'1'131 (a)

'I'D 1
TBI
TBJ
TD1
TEll
TDI
TDI
T01
TOI
'1'133 (b)
TDa
TB3
TH3
TB3
TEla
TD3

\b

a! "'iiltern'-a"-t"-bu-s-E""';102
I Internal bus E104N

C
d

l Internal Ims E 103
} l11terna! bus E106N _________.,L

Figure 27-7. PrImary Junellon Box Contact Conuocllon9 (Sheet 1 01 2)
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Sectic,n XXVII

From To/From

,1108-0 (ronl) TE5
TB5

J lOR-J
Jl09-K
JI09-L
JI09-M
J 109-N
J 109-P
,J 109-R
JI09-S
J 109-1'
JI09-U
Jl09-V
Jl09·W
JI09-X
J 109-Z
JI09-a
.1109-l!
JI09··c
J109-d
JI09-e
JI09-!
,JI09-R
J 109-h
,TlOO-j
.J1;)9-I,
JlOO-m
J 109-n

To

J 112- U
J ll2-X
JIll-s
,JlI2- V
JII1-l1
Jl11-J
J11I-R
Jlll-B
,1I!l-C
J112-Q
.J 112-8
J112-T
J 112- Y
Jlll-M
Jl11-L
J 111-0
.1112-P
JIlI-V
Jl11·W
Jlll-d
.1111-11
J lll-K
Jlll-k
J 112 - F
J 112-G
Jll1-)
J 11 I-\'
.JlII-",

H-3896-3
Volume II

From

J100-p
J 109-1'
J 109-s
,1I10-B
J IIO-C
J 110-0
J !lO-k:
J 1I0-F
JllO-G
JIIO-H
,J 1I0-.J
,T110-P
J !l0-I!
J 110-S
J 110-1'
J110-V
J 1I5-C
.Tl15-I>
J 115-£
,J1I5-F
J 115-G
J 115-H
J 115-.J
.Tl15-P
J1I5-R
J 115-S
.J 115-1'
J1I5-V

To/From To

J 111-e
J 112-H
J 112-Z
J 113-5
JI13-H
J114-R
J113-P
J1I3-D
J113-C
Jl14-D
.Tl14-~'

J 113··G
J114-11
J114-G
.T114-£
J 113 - V
J 113-1'
.T113 -J
J113-E
.Jl13 - F
JlI4-J
J 114-5
.J114-N
J114-L
.T113-0
J 113-A
J1I4-C
J1I4-T

l'lRUl'e 27-7, Pl'lmnry Junction Unx Conlnd COOlJ0ellnnn (Sheel 2 of 2)

From

JI4'/·A

Tn/From

1'BI(a)
TBI
TBI
TBI
TBI
TBI
TBI
TBI
Tnl
Tn 1

To

J 146.. A
J 141)-F;
J 146·J
J 147-G
J148-A
JlSI-'f
Jl51-a
.1151-<1
J151-1ll
Jlti1-l

From

J147-B

To/From To

1'131 J151-W
TBI J152-A
'fBI J152-S
TBI J 152-.1
TFJ4(il) JHO-B
1'81 .J·1~-F

TB4 JII.6·K
TB4 J148-B
TD4 J148-C
1'04 ,J151-U

(n) Internal bus 1>102
(b) !n tc '''Ill I bus EI01N--_._--_.------

"Igure 27-8. Auxlllary Juncllon Box Contact Connections (Sheet 1 of 2)
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H-3896-3 Secllon XXVII
Volume II Paragraph 27 -10

From To/From To F om To/From To

J147-B (cont) TB4 JI5t b J148-M J152-S
TB4 J151-e J 148-N J 152-C
TD4 J151-n J 148-0 JISI-!'
TD4 J151-u ,1148-P J 151-M
1'84 J151,X J 148-R J152-R
TB4 J 152-B J 148-S J152-P
TB4 J 152-F ,T148-T J146-C
TB4 J 152-K J148-U J151-V

J147-D T05(c) JI46-I> J148-V J 151-N
TB5 J 1'16-11 .JI40-W J152-N
1'B5 J 146-M J 140-X J 146-1'
TB5 J 1'18- D ,1148-Y J151-g
TB5 J 151··R JI4b-": J151-0
TB5 J 151- Y J 148-a J151-Z
TB5 J 151-Q J 140-b J146-N
1'85 J151-f J 148-c J146-L
T05 J151-p J 148-u H51-h
'rB5 J151-y J 148-e H51-c
TB5 J 152-D J 148-f J151-k
TB5 J152-H J 14~-g J146-U
1'05 J152-M H48-h J151-v

J 147-,J J152V J146V J148-j J 151-j
J148-E J 152-L J 118-1< ,J148-T
,1148-~' ,J 146-G ,1148-111 J151-q
J148-G J152-U J 140-n J151-w
,1148-H J146-S J140-p JIG1-r
J 148-1 J 152·T J148-r JI5J-K
J 14 8-J J 152-G J148-s J151-s
J148-K JISt-S J 140-z J151-z
J146-L J146-R

(c) Jnternal bus El00N

Figure 27-9. Auxlllary JUJl(lllon 8()x Contact Connccllons (Sh(lOt 2 of 2)

27-10. CONTINUITy-n:ST.

a. Using a multlmoter, conUnulty- test
betwoen connectors J1l4, cont"ct L (+), and
connoctor ,J115, contact P(-). Soe figure 27-7.)
Heslstanc:o must ho a mInimum of 200 ohms.

b Ileverse ohmmoter leads of lItop 1I.
Resistance must bo a minimum of 20K ohms.

c. Conllnulty-tost remaining connootor con
tacts. (Seo flb'UrelJ 27-7 and 27-8.) Heolstance
must 110t exceee. ono ohm.

ChlUlge No. 20 - 19 May 1971 27-7



Section XXVII
Paragraph 27-11

27-11. INSULATION-HESISTANCE-TEST,

WAHNING

High-voltage tests are dangerous;
therefore. In ad'lltion to local and
standarrl silfety requirements, the
test equipment must be grounded,
connectors must be dry, and
pel'sonnel must be kept to a mini
mum in the lest area.

• The following proce<lure useR
pressul'll.ed gaseous nitrogen or
air, which must not b(' allowcc1 to
impinge on the body since it may
result in l;kin inflation, hlilation
of the skin Can cause serious injury
to human tillsue8,

• Eyo prolection must he worn to
pr('vcnt foreign matter from injuring
eyos.

• PI essurlwd gases can hul'! ohlects
with fltlfficlenl force to cause inJur~

to personnel.

H-2896-3
Volume II

c. Hepcat step b for connectol's in figure
27 -8, except contacts A and C of connector
.J147. The same results as step b must be
obtained.

d, Hemove lest eqUipment and install and
torque dust caps on connectors. See figure
27-3 for torque reqUirements.

a. Usln[l low-pressure (GO-IOO psiJ;) [Illneous
nlll'ollen (MIL-P-2'1401) or elean, dl'y All' con
forming to r1eannlJss and humidity requirements
of M1L-P-27401, thoroughly dry al! c Jnnectors
containing ceramic Inserts,

CAUTION

'l'ho clrcuti helween con!:wl L of
connector J114 and contad l' of
connectOl' ,J 11Gcontains hlorklng
diodes. Application of hl((h voltage
can damal(e lhe dlod08.

lJ. Ullin~ (1 Illef:nhnllnelcr, apply 500 vrlc fol'
f,-tiO HeceJlldfl betwecn cach oon12.01 and case,
:mcl helween each contacl and every ollieI' "onlacl
of each eOlllwctor in H!(1Il'c 27-7, excnpt contael
L of conncclor J114 and contact P of eonllodol'
.1115. Hculstancc of cadI application musl
exceed 200 Illellollllls.

27-8 Change No, 20 - 19 May 1971
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Volum~ II

SECTION XXVIIl

Section XX VIII
Paragraphs 28-1 1028-6

RIGID DUCTS AND LINES, FLEXIBLE LINES, AND BHAIDED FI,EX /lOSES

26-2. The following procedures contain c\eanine;,
inspecting and repairing, and dimensional limlts
lor rigid ducts and lines, flexible lines (llimbal
jointed lines), and braided flex hoses, Repair
of c1anull~cd a1"l'laS not covered in th~s section
must be refnrreu to the manufacturer's repre
sentative for acceptability and I'cpair disposition,

28··3. CLF:ANING.

26-4. The rigid ducts and lines, Unxlble lines,
and braided Iiex hOBCS must bn cleaned accordinll
10 the cleaning instructions In R-JB96-3,
Volume I and recleaned after repair. Prolecllve

I covers and elosul'es IIsled In 11-3696-4 must be
used 10 prolret tho hal'dwal'e Irom contamination,

I FIl{ure 26- J deleled.

26-5. INSPECTING AND m;pAIRING.

26-6. lns(l~cllng the ngid ducts, lines, and
hoses determines If Ihe parll; h.ive been dam
aged by mishandling. Refer to figure 26-J and
inspect the rigid ducts, lines, anrl hoses for
general condillon and damage which nw.y require
repair 01' replacement. Dimensional limits arc
IIsled In ligures 28-3, 26-3A, and 28-4,

------
Pari Name

lllll.i9. Duets:

Inspecttng Repair'''!':---

External nteks and scrate/ws on the propollanl (o"d duets Illay be roworked without afCeetillv, the
slructm·.ll Intol{l'lty of Ih(' <1uols If the mlnlmun. wall and flanl(e thlcknoss requirements of lliluros
28-3 and 28-4 nrc not less thfln spoclfled allt,r rework Is dono. Wull thicknesses will be measured
when u ma!'fllnul eondltlon exlstu ancl when sfleclfled by Hocketdynu Fiold Enll'lneorlnp;. An ultra
srmlc VIOl Gage (portablo) Model 1213 (Branson Instruments Inc), Sonoruy DIllltal C"ltpor Modol 101
(Oranson lnstrumentr. Inc), 01' equivalent, Illay bo used (or measuring.

Oxidizer and Fuel llIgh-Pressure
Ducts

---_.-

Dama(le to extorlol' walls, Provide Hocketdyne Flold
I:lnf:lneerlnll with duct doscrlp
til'n: el'rlal number; and type,
location, und dimensions o(
damage for determination of
remaining wall tbtekness.
Hework repatrablc! clamage
using appllcablo method out
lined In paragral>h 28-7.

Figure 28-:.!. lnrpeettng and nepalrlng Ducts, Lines, Tubos, and /losos (Sheet 1 o( 5)

Pages 28-3 and 28-4 deleted. I

Change No. 20 - 19 May 1971 28-1/28 .. 2



Part Name

~\gld Duels: (continued)

R-3896-3
Volume II

Inspecting

uamage to flange sealing
surlaces.

Section XXVIII

Hand-polish to remove &cratchcb.
Reworked sudace must be ~c
Hnish or better, Mea"ure flange
thickness 101' verification of nlinimum
remaining material (fif~ro 28-3),

Inspection and rcpalr of thc flcxlble IIncs Is essClltlalIy the flamc for all lIncs. See llgure 21l-3
for dimensional limits of specific lIneo. Inspect and rcwork lines as follows.

NOTE

Polish nil reworkcd sealing surlal'e arcas to n 1IlllllnHIm~c
finish or better.

Flanges Damage '" fhUlge scallnK Hand-p"lIsh to remove scratches.
Burfaco. Mcasuro depth of flange sealing

r:roove or Hanv.e thickness for verl-
Ilc,lllon of minimum remaining
mulerial (Ilgu.·c 28-3),

Cracks In lIange. D!'o-penelrant Inspect welds as
outlined in Il-3896-3, Volume f If
l~l'a<:l<H aro BUSpCtlted, Ileplace lin"
j( c; I'acks IIrc fuulld in welds.

GImbal ,rolnt Leakage In 'lOliows. Hpplaco line.

Dents or deep nicks It, !loplace line.
bellows.

Broken lockwlro on glm- ileplnc'o lockwlre. Make sUI'e
bal pillS. torque of pll1-relalllln~ screws Is

9 ·12 IlIch_ounces 1)1'101' to lllstaJl1n~

lockwlre.

NOTE

Torque for sere\'!1 In gas genera ..
tor flexible lines Is la-16
Inch-ounces,--

Flguro 28 - 2. Inspecting and ltejlalrlllg Ducts, ),Ines, Tubes, and Hoses (Shoet 2 of 5) I
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Section XKVlII

Pal'l Name

llraided Flex Hoses:,--_._------_.

H-3896-3
Volume Il

Insp"ctill~ ;fl•.;e~p.;;a.;;il:..·I;.:t~lg: _

Ins;:>eelioll m.d repail' of thE' braided flex hoses is essentially lhe same for all flex hoses, Sec figure
28·3 for dimensional limits of specific hoses. Inspect and rework hoses as follows:

NOTE
,:i2/Polish .,11 reworverl sea.lng surface areas to a minimum V c

finish 0)' belter.

Flanges

ill't\id

Damage to flange scaling surface.

Cracks in flange.

One 01' mora broken (01' chafed) braid wire,; within
one'lnch of hlaid relaining collar.

Morcthan one broken (or chafed) oraid wire per
canler,

One 01' mOl'e bl'l)ken (or chafed) braid wires in
adjacenl paralJpl carriers.

More th"" 6 broken (01' chafed) braid \d ros in a
fl ex section.

Hand··polish to remove scratches.
Measure depth <)f flange sealing
groove or flanf~e thickn(lss for
verification of minimum remaining
material (figure 28-3).

Dye-penetrant inspect weids as out
lined In R-3896-3, Volume I if
cracks are suspected. Replace
line if cl'acks are found I.. welds,

Replace flex hose,

Replace flex hose.

nepla'~e flex hose.

NOTE

Brokl'n wire is dellned as a wire that is ,.,ther completely severed
or one that is cl)afed or 'vox'n away more than 30 perc:ent ol the
wlrp. diameter .

• A hndd wire carrier consists of a number (Jf ~Jjlrnllel wirp'i ~fouped
fOf~(~ther, al1(! is woven in and out of other ('arrierR (rom OIlP bl'~id

collar to the other.

Any evid"nce of braid damag", apparenlly caused
by impact, e,g.:

.I. Sev€I'e kt ..i1;!ng of a group of braid wires In
same or iJthel' {'al riera.

U. Denl~ In br"irJ wire as eVid~nced by
ahnormal c1epl"cssinns.

A bui~e that extends beyond Ihe outside diameter
01' (he hex flat dimension of braid n'laining collar.

Coordlnale with ]{ockeldyn€
,·(,pr'·senlat!ve fur dlsposllion .

RE'plnce fle1( hose.

I Figure 28-~L InGpecting and nepairlng Ducts, Lines. TUbes, and Hos~s (Sheet 3 ol 5)
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Pari Name._-----

R-3896-3
Volume II

InspecUng-----·

Section XXVlll

Repairing--- :=---
Drai!!..!elnes:

Inbp~ctlon and repair of rigid-tablng drain Hnes that have a working pressure of less than 100 psi,
is essentially til(' same for all drain lines. See figure 28-3A for dimensional limits of specific line
sizes. Inspect and rework Hnes ns folloWb:

NOTE

Polish all reworked sea1in~ surfacE' oJ,l"eas to a rninimum
finish or b( \tel' .

• Drain Hnes that are not repairable must be replaced. Refer to
paragraph 28-9 for drain line fabrication.

Tubing

B-nut,
sleeve,
Dr flare

FllIl1l(CS

Surface scratcbes or defects.

Damaged threads, sleeve, or scraiches In
flAre.

Minor damage to flange sealing surface.

Cracks In flange.

Replace line if da.IlRge exceeds a
depth of 10 percent of the nominal
wall thickness In straight unlor med
areas and compression areas (In
side bends); also, replace line if
damage exceeds a depth of 5 per
cent of the nominal wall thickness
in tension areas (oulslde bends).
For lines that are acceptable hand
hlend damaged area smooth with
adjacent parent material. Dye
penetrant-inspect reworked area
as outlined In R-3896-3, Volume I.
Measure wall thickness at re
worked area for verification of
minimum "emalnlng material
thickness.

Heplac e line, or repal r If there
Is sufficient length to permit
making a new flare In order to
replace D-nut, sleeve, or flare.
All tube ends must he single
flared In accordance with MS33581,

Hand-polish to remove scratches
Or surface defects.

Dye-penetrant-inspect welds as
outlined in R-3896-3, Volume 1,
If (,racks arE' suspected. Replace
line If cracks are fOl1l1d in welds.

---'--'--'
Figure 28-2. Ins"ectlng and Hepalring Ducts, Linea, Tubes, and Hoses (,'lheet 4 of 5) I
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Section XXVDI 11-3896-3
Volume J1

----------------------'
Part Name Inspecting Hcpalring---------------------_._.-

All hydraullc (Uld purge rigid tuhes ami lines arc inspected and rep"lrerl essentially the same. See
llb'Ure 28· 3 for dlmensionallimlls for specific tubes and lines. Inspecl and repair lubes "nd lines
as follows:

Tubing :lurface scratches or defects. Hcplacc line if damage exceedS a depth
of 10 pcrcent of the ""'''inal wall thick
ness In str"jghl unformed areas and
cC1mprcssion areas (inside hends);
also, replace linc if damage excecds
a t~rpth of 5 percenl "r thc nominal
wall thickness In tension arcas
(outside bends).

Flanges Minor dama.;es to flange
scalln!: surface.

CrAcks ill flange.

Hand-polish to remove surface defects.
Sul'face flnlGh must be~ or better.

Dyp-penf'h'al1t inspect welds as out
lined in R-3tl96- 3, Volume I if craeks
are suspected. R.eplace Hne If cracks
are foulid in welds.

lnserts Loose or damaged. Heplaee inserts as oullined In
R-3896-3, Volume I.

Threaded
ports

Damaged threads.

---------_.-

Repair threads as outllned In
H-3896-3, Volume L

--,---.._------------
Figure 28··2. Inspecting and Reraldn!! Ducts, Lines, Tubes, and Hoses (Sheet b of 5)

---------
----------------

Wall thickness
(straight and transI
tion sections).

-'M~m~ .. Pari Nam~ D~~i,-"'---'J.Xi;:;i;:;;~-m-

"II Xle~lbl~,}l~~.t.s (Gi;,~~;_J~~ll~"(!l:
0.340 I Gas Generator Derth of fla1lge

Oxidizer Duct sealing grooves.
(Valve end) (0. 150 maximum)

DimensionPart Name

Oxidl ~er HI gh
PresDure Ducts

Flange thickness. 0.640

Depth of flll11g('
sealing groove~;.

(0.150 maximum)

L690Flange thickness.

Wall thickness
(straight and H'ansi·
Han sections).

Fuel High
Pl'eSSUrl' D1lcta

Gil s Generator
Oxldi7er Duct

0.240 ,I ::c~::::.atar
Fuel fluct

__,,_,_,, ~Iange thicknes~_~~ _

Figure 26-3. D1mansfolJ"l {,Imlts for Ducts, Lines, Tubes, and HOBes (Sheet 1 of 1)
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R-3896··3 Sect! on XXVlJI
Volume II

------- ---- ----~--
Part Name Dimension Minimum Part Name Dimension Minimum

-----_._-- -_.--- ------- --'-
flexlJ!le_Duct.~L(Qj!!l11111::l.2!Eteo;!l(continued): Oxidizer Depth of sealing 0.150

Bypass Hose llroo,e (Inll.'t flange),
GOX Wrap- Flange thickness. 0.~40

around Duel Flange thickness 0.465
(inlet) ,

Hydraulic Flange thickness 0.240
Supply Wrap- (Inlet) • Flange thtckness 0.302
arotmd Duct

I,

(oullct) .
Flange thickness 0,490
(outlet) , Oxidizer Flange thickness 0.490

Supply Hose (outlet).
Hyrlraulic Flange thickness 0.240
Return Wrap- (Inlet). Flange thickness 0.350
around Duct (Inlet).

l"lan!!:e thickness 0.690
(outlet) • Hyper!!;ol Flange thickness 0.240

Manifold (inlet) •
Helium Flange thickness. 0.240 Outlet Hose
Supply Wrap- Flange thlcknt!68 0,365
around Duct (outlet).

Hellum Flang~ !hlckncss. 0.240 Turbine Flange thickness 0.540
Return Wrap- Bcarlng Lube (I1xed end).
around Duct Drain Hose

F'Jangc Ihlckne&s 0.240
Heat Exchanger Flange thickness 0.340 (swivel cnd).
End Helium (Inlet) .
Supply Duct 1'urbopwnp Flange thldmess. 0.240

Flange thickness 0.374 Fuel Bleed Hoso
(oullet) . I

I
Redundant Flange thlrkness. 0.990

Heat Exchanger Flange thlclOless 0.350 Shutdown Valve
End Helium (Inlet).

I
Override Hose

Return Duct
Flange thickness 0.319 Turbine Outlel F'lange thickness 0.365
(oullet).

'I

Prer::sure Hose (fixed flangp).

Heat Exchanger Flange thickness 0,470 Flange thlckne8s 0.240
End GOX (Inlet). (swivel flange).
Return Ducl

FI~nge thlcknpss 0.624 Cocoon Purge Flange Ihlcknesa. 0.240
(otltlet). Wrap-around

Hose
B!'illde(t Fle2LHo~!!.:

'l'u,bopump Flange thickness. 0.240
Helium De"t~ of sealing 0.150 Oxidizer
Bypuoll 1I0se groove (InIH flu nge). Intermediate

Seal Purge
Flange thickness 0.465 Wrap-around
(Inlel) , Hoso

Flange thickncss 0.250 Oxidizer Dome Flange Ihlckness. 0.240
(outlet), PUl'ge Wrap-

around Hose
._------------- ---_.._._-----------------

f'igure 28-a. Dimensional Lhnlto lor Ducls, I,lnes, Tubes, and Jlol3es (Sheet 2 of 4)
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Section XXVIII R-3B96-3
Volume II

-----._------ -~~----_._------_.

Part Name Dimcrmion Minimum Pal't Name Dimension Mlnlm\lm
---_._----~.__.._------~

pratdl)JLflex Ilos~ (continued): Turbopunlp Flanlle thickness 0.240
Oxldll.el' Seal for swivel end

Pre-fill Wrap- Flange thickness. 0.240 Purg(' Tube. counce lor.
around Hose Pump Elld

Fl<,nge thickness 0.365
Engine Control Flange thickness. 0.240 fat fixed end
Valve Ground connector.
Hydraulic
Supply Ho~e Gas G(~tWl'atOl' f'langp thl('hncss 0.240

Oxictiz,,\' Purge lor swivel end
1i.Yc!~!!.gJ.~)£U~Ul'i>.cHigld TUb~e_~lJld_Llnes: Flanged Tube ('onllectoI'~

Engine Control Flange thickness 0.690 Thlckpn~~ for 0.676

Valve Supply for swivel end lixed lIange.
Tuhe conner.tor (small

end). System Flange thickness 0.240
Return Line lor end connector&.

Flange thickness 0.4'10
for fixed conneclor. Actuator Flange thic:kness 0.4.70

Return Line lor sma 11 lIange
Propellant Flange thickness 0.240 of manl.fold
Valves Open for end connectors. (measured at
Tube spotfaclng)_

Propellant Flange thickncsl-l 0.240 Flange thlcknORs 0.678
Valves Close for end connectors. lor flange at curved
Tube sectlou of manifold

(measured at
No. 1 Oxidizer Flange thlcknesR 0.240 &potfaelng) .
Dome Purge for swivel end
Tube connectors. Flange thickness 0.502

for large flange of
Flange thickness 0.365 manifold (measured
fol' fixed end at spoUacing).
connector.

Flange tniclmess 0.678
No. 2 Oxidizer Flange thickness 0.240 for lixed flange
Dome Purge lor swivel end (measured at
Line connector. spoUaclnl~).

Flange th!ckIICSS 0.365 Flange thickness 0.370
for fixed end for fixed flange
connecto'l'. at mid-lube

(measured at
Turbopump Flange thickness 0.240 spotfaclng) .
Seal Purge lor swivel enli
Line connector. Ignition Flange thlcKnt>ss 0.240

Monitor Valve lor end connectors.
Flange thickrWllS 0.365 Return Line
for fixed end
connector.

-------~ ---------
Figure 28-3. Dimension"l Ltmits for Ducts, Ltnes, Tubes and Hoses (Sheel 3 of 4)
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H-3896··3
Volume U

---_._--------- ._-
Section XXVlII

.!.Iydrl!~!!£ anc:!_!'.!!!:K~_ .!llil!.!LTUJ1~.!!. anq.1!.!!Q..[
(continued) :

Pari Name

Sequence Valve
10 Sequence
Valve Line

Gas Generator
Syslem Close
Tube

19n1tlon
Monitor Valve
Sense Tube

Dimension

Flange thickness
for end connectors.

Flange Ihiclmoss
for end connectors.

Flange Ihlclmcss
for swivel end
conneclor.

Thickness of
orlflced flange.

Mlnllllum

0.240

0.240

0.240

0.865

Pa.rl Name

No.2 Fuel
Valvo Open
Control Tube

DImension

Flnngp thtcknoBs
for end connectors.

Flange thickness
for dual pori
connP.clor
(measured at
spotfaclng) .

Minimum

0.240

0.302

-----_.----
Figure 28-3. Dimensional Lfmlls for DuctB, Lines, T'll"Jes, and Hoses (Sheet '1 of 4)

----_._-------
Tube OD
(inches)-.;...;.:...-_.

1/4

3/8

1/2

Nominal Wall
Thickness

(Inches)-------
0.028

0.035

0.042

Minimum Wall
'1'hi ckness

________._..Q~ches)

0.0252

0.0315

0.0378

5/8

3/4

1

0.U49

0.049

0.049

0.065-_. ----_._---_.

0.0411

0.0441

0.0441

O. 0585

Figure 28- 3A. Dimensional J,imlls for Drain LI nes

Change No. 20· 10 May 1971 28-11



Section XXVIII
Paragraphs 28-7 to 28-0

R-3896-3
Volume II

28-7. REWOHKlNG mOlD PROPELLANT
IIIGH-PHESSURE DUCTS.

28-8. The Collowlng procedures must be used
to rework oxterior wall surfaces of propellant
high-pressure ducts that havo incurred repair
able damage in the form of nicks and scratches.
Minimum wall thkknesses are specllied In
fl"utcs 28-3 anll 28-4,

Step a is performed when repair
able damage does not exceed 0.015
inch In dcplh. stops b through fare
performed when repairable dama~?

exceeds 0.015 Inch III depth.

a. Anodl~,e damaged area uslnr, chromic add
(Type J) as dlrecied In R-3896 .. 3, Volume 1.

NOTE

WALL IHlC'r\~rsr:; nrMEtl'310NS
ARE IN INCHES.

O. 33> f+....:::::::::::~jIIf1j~
CDo.,.

O,3H1

o 351
0.361..... .

O. ~'1&

0.304
o 39~

--------------------

b. Blend damaged area to match adjacent
parent material, using a millJ.-grlnder or hy
hand-blending. Blending must remove a mint
mum of material and be sufficient to remov,,"
clltil'c dl~crepancy.

c. Blend area io a 1. OO-ineh-talnimum
~pherieal radiua.

d, l'ollsh blended area to ohtaln a. smooth
51.1rlac£l.

e. Dye-pencl.rant··lnspet't reworked area as
outlined In R-3896-3, Volume r.

C. Anodize blended area using chromic acid
(Type I) as directed In R-3896··3, Volume I.

FU,E'I. DUCT

®

28-12

Figure 28-4. Minimum :\llowable Wall Thickness for Curved Segmeni oC RIgid Ducts

Change No. 20 - 19 May 1971



H-3896-3
Volume II

Sc>ctlon XXV1Il
Paragraphs 26-9 to 28-10

28-9. FABRICATING DHA1N TUB~; ASSgMBLIE:S.

28-10. Drain tulJe aSSClllbll(,s liuted in figure
28- 5 may be labricated at MA~' from CHE8 :l21
t.,blng (Type I, r.UL-T-3808), B-nut~, and ",leeves
supplied by the Engine Contractor. These tube
assemblies are sn,all-diameter tubes with
slngl,,·llared ends ancl arc used ill low-pressure
sYl3tems. Fabrication and acceptance 01 the
cOlllplete,] tube "lssernblies must be In accllrd
ance with the 10110\\ illg requirements:

a. Tube fabl'lcatiol1lllust be perfol'llled by
qualilled persomwl 011 qnaUfl"d luhe- bending
equipment.

b. Tuhe forming IllUSt he accompilshed
using an identical psrt as a templ.,t".

c. Tuhe ends mUbt be cut square 10 the
l'pnt~rline within 1/2 degree and mUGt be burred
to remove all sharp edges.

d. Minor distortions of tube details as a
result of normal fabrication processrJs, sllch
ftS ovallty. wrinkling, or superficial marring
of surfaces, ts permissible within the following
limitations:

NO'l'l!~

The following references to tube di
't-enslans represent nominal outside
(Il~meters and nominal wall thicknesses.

(1) Tube ovallty must not exceed 10 peT"
CI'IlI. Ov~!ity of tubing Is defined by the foiluw
Ing formula: (Minimum nnrl maxlmmn dimen
sions must be taken fron actual measnrcment&.)

Ovallt'j (percent) ~ (!!!l£'.gg.;, min OD) x 100
nOl111nal OD

(2) Tube wrinkling must not exceed a depth
of 2 percent of the nominal tube OD. WrJukle
pllch/der,th ratio must be less than 10 to 1.
This ratio j s dellJled ap the ratio hetween di
menstons B and A (see figure 28-6). B (Pilch) ~

dilTIf.llsion between the top of one crest to the
top of no adjac~nt crest. A (depth) = dimensioll
from the top of 2 adjacent cre"t6 to tilt! b0ttom
of the convolution.

(3) Scratches or surface delects must not
exceed 10 percent of the nominal tube wall
trlckness.

('I) Surface discontinuil.ies may be removed
from the tub~ details by acceptable fabricatlon
practlces l'rovld~d specified sul'face conditions
and wail thir.kness"" are ret<,ined.

e. All tube ellds must be single-flal'ed In
acc(\l'dan"e with Military Standard MS33564.

I. A fah!lcatcd tube a~scmbly must be In
spected and veJ'Wcd to be In accordance with
fabrication rr,tlutrements of figure 28-5 before
the tube assembly Is cleaned.

g. The tuhe assembly must be cleaned ..s
speclfled in H-389B· 3, Volume I. The com
pleted assembly must not be acid-descaled or
passivated.

h. Inspectlng and handling of the c!ealled
tube assembly lJ1ust be accomplished as specified
in R-3898-3, Velume l.

i. Identifying part numbers must be the
same as th0se used 01\ the template and applied
on the tube assembly using the preferrcd
electroch..mical etch method.

j. Identification tapes specified in figure
20- 5 must be it.stalled On the tube assembly.
(See fjgure 28-7 for typical tape Installation.)

It. An acceptabJ c fabricated tube assembly
mu';( be aec<'lItance-etchcd by a\llhorized
Quality Assurance personnc!IJrlOr to installa
tion.

Change No. 17 - 24 Sl'ptember 1969 29·13



Section XXVIII R-3826.. 3
Volume II

Minimum
Minimum renter-

Sleeve Nut Wall line Dend
Part S1ze(a) MS20819 AN818 Thickness Radius Identification

Number Nomenclature (inch) (2 reqd) (2 reqd) (tnch) (Inches) Tapes--_...-
308223 Gas generator 3/8 on x O. 03f, -OJ -6,T 0.028 1.19 RDl'12··0002··000 1

fuel seal ve"t x 76.00 RD172-0014-0033
tube HDl72-0014-0039

HD172-0014-0040
I 308223-11 3/8 OD x 0.035 -6J -6J 0.028 1.19

x 96.00

308646 Gas generator 1/400 x 0.028 -4,T -4J 0.020 O.'/!) RDl72-0007 - 0001
ball valve x 80.00 RD172-0014-0030
actuator purge HD172 ,0014-0039
drain tube RD172-0014-0040

306672 Gas generator 1/4 OD x 0.028 -4J -4J 0.020 0.75 RDI72-0002-0001
ball valve x 10.00 TWI72-00H-0033
achlatllr fuel RDl72-00H-0039
seal vent tube RDl'12-0014-0040

I 308673 Gas generator 1/4 OD x 0.028 -4J ·,4J 0.020 0.75 RDI72-0002··0001
ball valve x 20.00 RDI72-0014-0033
shaft fuel HD172-0014-0039
seal vent tube RD172-00l4-0040

408242 Ignition moni·· 3/8 OD x 0.035 .. 6J -6J 0.028 1. 19 RDI72-0006-000 1
tor valve vent x 10.00 RD172-0014-0011
drain tube RD172-0014-0040

408246 No. 1 OXidizer 1/400 x 0.028 -4,1 -4.) 0.020 0.75 RDl72-0001-0001
valve actuator x 61. 00 RDI72-0014-0027
rod seal vent
lube

I 408248 .. 11 No.2 oxidizer 1/4 00 x 0.028 -4·T -4.1 0.020 0.75 HDIn-000l-0001
valve actuator " 60.00 RDl72-0014-0027
rod seal vent
tube

408306 Fuel overboard 1 OJ) x 0.065 -16J -16J 0.028 1.5 R01'12-0002-0001
drain tube x 18.00 RDI72-0014-0033

HOt72-0014-0040

408312 Fuel overboard 3/4 OD:< 0.049 -12J -12J 0.028 1. 12 n:)17~-0002 .. 000 I
drain tUbe x 21. 00 IID172-0'J14-0033

HD172-0014-0040

408333 Ib71lter fuel 3/8 OD x 0.035 ... r,.j -6J 0.028 1.19 RD172-0002-0001
valve vent x 12.00 RD172-0014-0033
overboard nD172··0014 .. 0039
drain tube llDt 72-0014-0040

(a) ApprOXimate length In Inches; actual length to be determined using Idenllcal part
lor template.

---
Figure 28- O. Drain Tube Fabrication Requirements (Sheet 1 01 4)

28-14 Change No. 20 - 19 May 1971



H-3896-3 Section XXVIII
Volume 11

Minimum-------
Minimum Center-

Si7-e(a)
Sleeve Nut Wall Une Bend

Part MS20819 AN818 Thickness RacUu5 Identification
Number Nomenclature (inch) (2 regd) (? reqd) (J nch) (inches) Tapes-
408335 Fuel overboard 1/2 OD x 0.042 -BJ -8J 0.035 L.3B fU)172-0002-000I

drain lube x 36.00 RD172·0014-0033
(N o. 1 side) RD172-0014-0039

RDl72-0014-0040

408336 No. I oxicUzer 1/4 OD x 0.028 -4J -4J 0.020 0.75 RDI12-0002-0001
valve actuator x 18.00 ROI72-0014-0033
seal fuel drain R0172-0014-0040
tube

·406337 No. 1 oxicUzer 1/4 OD x 0.028 .. 4J -4J 0.020 0.75 RD172-0002-0001
valve shaft x 14.00 RDl72-0014-0033
~eal fuel drain Rn! 72-0014-0039
tube RD172..0014· 0040

408336 Fuel overboard 5/8 OD x 0.049 -10J -IOJ 0.035 1. 75 RD172-0002-0001
drain tube x 31. 00 ROl7?-OO14-0033

RDl'/2-0014-0039
RDl'/2-0014-0040

406330 Fuel overboard 1/2 OD x 0.049 -8J -8J 0.035 1.38 RD172.. 0002-0001
drain tube x 1:3.00 RDln-0014-0039
(No.2 side)

408340 No.20l:lcUzer 1/400 x il.028 -4J -4J 0.020 0.75 RD172-0002-0001
valve shaft " 13.00 HD172-0014-0033
seal fuel RD172-0014 ..0039
dr'ain tube

408341-11 No.2 o:dcUzr-r 1/4 OD x 0.028 -4J -4J 0.020 0.75 RDI72-0002-0001 I
valve ac\1.lator x 20.00 RD17?-OO14-1J033
fuel seal fUDI72-0014-0030
draIn tube PJDI72-0014-0040

408346 No. 1 oxidIzer 3/8 OD x 0.035 ·6J -6,T 0.028 1.19 RD172-0002-0001
vulve fuel x 12.00 RD172-0014-0033
overboard RD172-0014-0039
drain lube fU)172-0014-0040

408348 No. 2 oxidizer 3/8 OD x 0.035 -~J -6J 0.028 1.19 RD172 -OOO~,-OOO 1
valve fuel x 14.00 RDl72-0014-0033
ovel'board RD1'12-0014-0039
drain lube

408836 Chclckout valve: 3/800 x 0.035 .. 6J ·6J 0.028 1.19 RDI72-0002-0001
acluator vrmt x 24.00 HDI72-0014-0033
overboard RDI72-0r!4-Q040
drain tube

(;)Approxlrnate lellgth in IncheS; actllal length to be dt'termined lIslng Identical part
for template.

F'tgure 28- 5. Drain Tube F'abrication Hequirements (Sheet 2 of 4)

Change No. 20 - 10 May 197J 28-15



Section XXVIII R-3896-3
Volume II

---------- -----_.
Mlnimulll

Minimum Center-
Sleeve Nut Wall Hne Bend

Part Slze(a) MS20819 AN813 Thickness Radius Identiflcntion
Number Nomenclature (Inch) (2 reqd) (2 rp.qd) (Inch) (inches) Tapes-----_. ------. .._---
4088n Fuel Inlet seal 1/2 OD x 0.042 -8J -8J 0.035 1. 36 RDI72-0002-0001

drain tube x 47.00 RDI72·0014-0033
(No. 1 side) RDI72·0014-0040

408838 Fuel Inlet seal 1/200 x 0.042 -8J -8J 0.035 1, 38 110172-0002-0001
drain tube x 39.00 RDJ. 72-0014-0033
(No.2 dde) RDI72-0014-0040

408839 Nitrogen purge 1/2 OD x 0.042 -8J -8J 0.035 1. 38 RDl72··000'1-0001
overboard drain x 36.00 RD172-0014-0030
tube RD172-0014-'l040

406840 Nilrogen purge 3/8 OD x 0.035 -6J -6J 0.028 1.19 RD172-0007 -0001
overboard drain x 90.00 RD172-00 14-0030
tube RD172-00 14-0040

408841 Nitrogen 1/200 x 0.042 -8,T -8J 0.035 1. 38 RDI72-0007-0001
ovcrboal'd x 144.00 RD172 -0014-0030
drain tube RDI72-00J4-0040

408845 Primary fuel 1/200 x 0.042 -8J -8J 0.035 1. 38 RDI72-0002-000 1
seal drain x 50.00 RDI72-0014-0033
tube (No.1 RDI72-0014-0040
side)

408847 Oxidizer vent 1/400 x 0.028 -4J -4J 0.020 0.75 HDI72-0001-0001
overboard x 52.00 HIJI72-0014-0027
drain lube

409212 No. 1 fuel 1/400 x 0.028 -4J ··4J 0.020 O. '15 ROI72·Q002·0001
valve position x 27.00 RDI72-0014-0033
transdllter 110172-0014-0039
venl drain
lube

409215 No.2 fuel 1/4 00 x 0.028 -4J -4J 0.020 0.75 RDI72-0002-0001
va lve posillon x 26.00 RDI72-0014-0033
transducer RD172-0014-0039
vent drain RD172-0014-0040
tuhe

410080 Oxlilizel' over- 1/200 x 0.049 -8J -8J 0.035 I. 38 !lDI72-0001-0001.
board drain x 40.00 RDl72-0014-0027
tube

410082 Oxidizer over- 1/2 OJ) xl). 019 -8J -8J 0.035 1. 38 110172-0001··0001
board drain x 16.00 RDl72-0(\14-0027
tub~

(a)Approxill1ate length In Inches; actu9.l lunb'ih to be delermlned uein(, Idenlll'al part
rur l~mplate.

Figure 28-~. Draln Tuhe Fabrlcatlon Requirements (Sheet 3 of 4)
211-16 Change No. 17 - H Seplember 196!!



H-3896-3 S~ctlon XXVIII
Volume 11

Minimum
Minimum Center-

St zc(a)
SlNwc Nut Wail line Bend

Part M820819 AN818 Thickness HadJus Identiflcatlon
Number Nomenclature (Inch) (2 rl)l[ll) (2 rcqd) (Inch) (Inches) Tapes--
'110086 Primary fuel 1/2 OIl x 0.042 -OJ -OJ 0.035 1. 38 RDl72-0002-0001

beal drain x 39.00 RD172-0014-0033
tube (No.2 HD172-0014-0040
alde)

410099 Oxldlzer "ver- 1/2 OD x 0.049 -8.1 -8.J 0.035 1. 38 HDl72-0001-0001
board drain x 36.00 RD172-0014-0039
tube HDI72-00H-0010

410638-11 gnglnll control 1/4 OD x 0.028 -4.1 -4.1 0.020 0.'15 RDI72-0002-001111
valve override x 18.00 RDl72-0014-0033
drain tube RD172-0014-0039

nDl72-~014-0040

410644-11 Fuel overboard 1/200 x 0.049 -OJ -OJ 0.035 1. 30 RD172-0002-00011
drain tube x 10.00 RDl?2-0014-0033

R0172-0014 ·0040

410807 Fuel Inlet 8"al 3/800 x 0.035 .. 6.1 -Il.) 0.028 1.. l(l HDI72-0002-0001
drain tube x 48.00 RDI72 ..0014-0033
(No. 1 aide) RDl72-0014-0040

410819 Gas generator 3/8 00 x 0.035 -6.J -OJ 0.028 1. 19 HDl72-0002-0001
fuel seal vent x 20.00 RDI72-0014-0033
tube RD172-0014-0n9

HDI72··0014-0040

851295 Nitrogen purge 1/2 OD x 0.042 -8J -8,) 0.035 1. 38 RD172-0007-0001
overboard x 115.00 HD172-0014- 0030
drain tube RDI72-0011-0039

HD172··0014-0040

iiiJ ApproxllJlar~length in indies; actua: length to be determined using identical part
for template.

----_.
Figure 28- 5. IJrair Tube Fabrication Hequlrements (Sheet 4 of 4)
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Fir,ul'e 28-6, Measuring Tube Wl'lnkle Depth

--------------..,
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-SPECIFIC
CONTENT
SYMnOL
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Figure 28-7, I(l~ntiflcallonTape
Installation (Typical)
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Scctlon XXIX
l'aragrsphs 29-1. to 29-8

SECTION XXIx

REDUNDANT SHUTDOWN VALVI,

WArlNING

COMPONENTS TEST CONSOU~ G31<11 AND COMPONENTS ADAPTER
SET G3143 MUST HE OPEH)\T~:D nv AI}TIIOHl7,lm PERSONN8L
'fRATNED IN THE USE OF TIlE EQlJlPMENT.

29·1. REDUNDANT SHUTDOWN VALVE
.Q.[j83~.Q~ ----.-----------..-.--- 29-3, DISASSEMBLING .

29-7. INSPECTING AND REPAIRING.

a. Remove bolts (1) and washers (2); then
r~mov,' Bnlenold (3) ar.n packing (4).

29.. 5. CLEANING.

d. Remove seat (l6), filler (18), baffle (i9),
and O-l'ini( (20); then remove filter (17), pack
Ing (12), .md ret.~lners (11) from seat (16).

b. Remove stop (5), armature (6), spring
(7), and retainer (8) from solenoid (3),

c. Remove slem (9), seat (10), spacer (13;,
poppet (15), and packing (14); then remol'O IJack
Ing (12) and retaincrs (11) from seat (10).

29-6. Clean all parts of Ihe redundant shutdown
valve lor fuel service, except solonoid (3), wluch
must be cleaned for elet·trical service_ Refer
to R-3896-3, Volume I, for deMing procor!ures.

29-4. Djf,'tssenlble redunclant shutdown vall''',
as "equ 1~f!(I, to accomplish neees,mry relmirs
and/or r, j':acem~nt. See flgure 29- 3 l'1r puts
and Index I.umbers.

Use

Provides hard
ware for l'~

dundant shut
down vah'c test
r,er.ups.

l'rol'ldes hy
draulic luel con-
trol ami electrl ..
cal control for
testlng redundant
BhctdoWIl valve.

Prcssure-tests
redundant shut
down valve.

NomuJlclnture

Components
Adapler Sel

Components Test
Console

Pal't
No.

G3143

03141

1'-5041521 Pressure Test
Plate

29-2. The following procedures contain the
disassembling, cleaning, inspecting and re
pairing, assembling, mid tl!Stlng Information
requ'red to maintain th!' redundant shutdown
valve. Sec fillur" 29-1 for tost equipment and
special 10013. No envOI'S nr closures Hro pro
vided flJ]' lhls valve. Protect valve as outlined
in R-3B9B-:!, Vnlume r.

--_.- --------------

--_._-------------
F'igure 29-1. Test Equipment and Spe~ial

Tools for Redundant SltutdowTI Valve

.Flgure 29-2 dcltlted.

29-~. Inspecting the redundrmt shutdown valve
determines If the Individual parts have be~n

damag~d by mishandling or wear. See figure
29-4 and Inspect Individual parIs for. F.eneral
conditIon, cleanness, damage of threads, cor
rosion, dlstortlon, nicks, burs, anel scratcheR .
Dtmenslonal Ihnlls listed In fIgure 29- 5 form
the /<Utde for serViceability of parts. Minimum
and m~xlmum value's are glV611, beyond Which
repatr or replacement of parts Is required.

Chang~ No. 22 - J5 February 1972 29-1



Section XXIX H-3896-3
Volume n

Figure 29-3. Redu",lanr ShutdoWll Valve--Explodect Vlryw

--,------------_._---------------
Part Nanle a.ud
lndex Nu mbe r------------ Iuspectlng Repalrlnl;

~lo\eno\d (3)

Stop (5)

Armature (6)

Sl'rlng- (7)

Ilatalner (8)

Stem (0)

D~m\\ged aolcllold N' electrical
connector,

Dam'l{(ed EJurfacas.

Deteriorated or damaged plating,

Obstru"tlon in hole8.

Repla~c.

Replace.

Replace,

Remove obstruction.

Sg~ f1gurfJ 29- 5.

.---------------
Figure 29,·4. !uspe(;:ln6' and Repairing R€dundant Shutdown Valve (She"t 1 of 2)

29-2 Change No. 14 - 8 January 1969



Part Name alld
Indp): NlIlul,cr

Seat (10), Spacer (I:ll.
Poppet (15), Seat (16).
Daflle (I 9). and
Body (22)

H-3896~3

Volume II

Insper li ng

Sect iOIl XXIX

Heplnce.

Ileplace.

ncpl~H'p jnSf'rts.

Oama!'.cd threads. H"fpr tn 1l-3Hfjfi-~.

Volume I. for
thread ,·epair.--------_._--

I'l~ul·e 29-4. [nsl",,'ting 'lIld Ilepairinl~ Hedlllld:lIlt S,,"tdo\\'n Valve (Sheel 2 "r 2)

I'url Nanl~ and
Index Nu mher

~-----

MinimUlll MaxiBul1n
(lnche!; Except As Noted)----

Solenoid (3)

Stop (5)

Armature (6)

Spl'1ng (7)

Itetalner (8)

Ste m (0)

Seat (10)

Olmenslon

Armature (6) inside diameter

Case fI:Ulge Inside dla mele I'

Stem olltslrle diameter

Thickness of larg,· diameter

Outside diameter

Stop (5) illsiue diameter

Length

Compl'essed to 0.459 inch

'fhickness

Lart~C diameter

Small diameter

Outside diameter

Hetaine': (11) a',d packing (12)
dlanH'ters

Inside diameter

Length

Scaling surface Inside diameter

Scaling surface outside diameter

0.683

1.1l76

0.103

0.093

0.6800

0.112

0.599

26.6 ih

0.064

0.214

1l.0!iO

0.B65

0.872

0.769

0.218

0.770

0.079

0.089

o.li84

1. Wl7

0.109

0.095

0.6814

0.113

0.600

20.4 Jh

0.066

0.216

0.061

0.867

0.873

0.771

0.220

0.780

0.081

0.091

Fll,'Uro 29- 5. Dlmonsional Lim lls for Hedundant Shutd''lWn Valve (Sheet I of 2)

Chall~e No. 14 - 8 January 106!! 20-.3



Section XXIX
Paragraphs 29-9 to 29-10

H-3B96-3
Volume II

Pal·t Name and
IJ1dex Nu mbm' Dimension

MiJ1imum Maximum
(Inches Except As Noted)

Spacer (13)

Poppet (15)

Outside dlametcl'

lnside diameter

TllickJ1ess

Outside diameter (sphtH'ie,tl)

Thicknens

Surfaces, flat within 0.00001
Inch

0.871 O,l!73

0.3'17 0,379

0.079 0.080

0.059 0.000

Seat (16)

Baffle (19)

Body (21)

Outside dhuneter

!letail",r (11) and packlnl( (12)
dianwt~l'H

Leugth

SeallJ1g surface Inside dlametel'

Sealing surfac'J outside dlametel'

Outside dlamclc,'

'fhickJ1ess

Seals (10, 16) insi'le diameters

Sulcnold (3) clLIlslde <llameter

0.872 0.873

0.760 0.7'11

0,779 O. '181

0.079 0.081

0.OB9 O. O!ll

0.871 O. B'13

0.091 0.093

0.875 0.8'17

I. l:l'1I 1.8'14

I

I

I

r. LlIbrleate (Method Z) stem (9); then
install awm in aea', (10).

[;. Lubricate (Method M) packln~ (4) and
Insert packing in recess in body (22).

h. Lubricatfl (Method A) bolts (1) with lubrl-I
cant gt'l!asl! RflOHO-012 (Hocketdyne).

j. LUbricate (Method Z) armature (6); then I
install spl'ln(\" (7), retainer (8), armature (6),
and stop (5) In solenoid (3).

J. Car~fully install solenoid (3) On body (22)
with the electrical conn('clor key in same cloek
position as drain port. Make sure packing (4)
remain@, In body; then secure solenoid to body
with bolls (l) ami waRhers (2). 'I'orque boll~

to 30-3~ In-lb. SaletyWire bollR. I

Dim.'llslun,11 Llmltq for Hednnd"nt SJllItrtown Valve (Shnet 2 of 2)

e. l.ubricate (M,'Uwd M) packing (12); then
illRtall packinl( and ro\allwrll (11) on neat (10).
Install seat (10) In hody (22).

F'1(;ure :19- 5.

29-9. ASSgMBLH\G.

29-10. The assembly procedures :01' the re
dundant shutdown valve must he performed tn
the order list"d and all parts must nwet clean
Ing requirements as outlined in paragraph 29-5.
The lubl'1cant used In thlb procedure Is hydrau
Hc fluid (MIL-Ii-5600), unless otherwise noll!r1.
SpecUied 11Ihrlcatioo proced'lres (h,ethods) are
outlined In H-3096-3, Volume 1. SCI' figure
29-3 for parts and Index oumtwrs.

I d. Lubricate (Method M) packing (14); th'.!n
install packing, spacer (13), and poppet (15)
in body (22).

I
a. Install O-ring (20), bame (19), and

filter (18) in body (22).

b. Lubricate (Method M) packing 112); then
lostall packing and retainers (11) on seat (16).

c. Install seat (16) and filter (17) 11. body
(22).

29 .. 4 Change No. 19 .. 10 Septelober 1970
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Section XXIX
Paragraphs 20-11 to 29-12

20- 11. TklST1NG.

29-12, This procedure outlines requirements
for tesllng the redundant shutdown valve using
Components Test Console 03141 and Compo
nents Adapter Set G3143, Any devlatlolls, lu
eluding the usc of ott.er test equipment, must
be e4ulvalent to the test reCjulrer,;enls, safety
standards, and equipment specified In this

pl'ocedure, St't u? components test console
electrical palr.'h-panel (figure 29- 6) and prepare
console for u.,e (figure 29-7). See fl!,'Ure 29-8
for redundant shutdown valve port Identlilcatlon I
and cutaway view. Refer to paragraphs 29-14
Ihrough 29-17 for redundant shutdown valve t!;5t
procedures lind see figure 29-10 fur test setup.
Inslall pressure test platos '1'-5041521 on valvo
IN and OUT ports and install II llIlion in DRAIN
port.

-"--

REIl1JNflMT
SHUtOOWN
v"1,vt:-\

~\:'Ol l:1JiQJ

llU

/l.MMr.n:n

12J

1

.
2iJ .... 0('
POWf:R
SUPPLY

~
o..o •
\lor

l'r()'.n:n
~UPPI'"

110<

~ '"0'
lOll L __....'-.!01' T '>T ~ I ,

...r."+~~~'~---"7r-. SEl.iCT I 1IJ t---'-<I------z~,,~,rt+--i

·'N "UTl-1iffi:",'O'"'('~~'>i'!.'.C-~I;::,,-<l~Ol-~If< r~'),,::~: I*'-l
~~~'~~, , 120P +--~~"C~O.", n llA :f--+--+--- P:
RETURN lOr> IIU r-+: 15 'I
OIOITAI. ~~ ) ..v' f"

\'OI.TMETElt •... ~ HD ~'AI0",;;' '''(~-",-----'''--_..1
LO 19N<<(-_ 11 _'C • ~a

" >~~~
~ 10M ~ 7r-.....

TES1 SELEC'l' 5

_____________________.__.U_'_S_HII .•.22j

r'igure 29-6. Components Test Console Patch-Panel Requll'olll3nts (Sheet 1 of 2)
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Sec lion XXIX n-3696-3
Volume II

paIC~- 1'rom To Patch- From To
Cord a) Jij- J6- Cord(a) Jr.- J6-._--
K3. Ie 20N K3. 5F. 19M

K3. 10 12K K4.09 90 12A

K5.09 IE 14B 1111

J9N K3. 100 140
lOP K3. IOE 11K

K3. 2A 15E K3. lOP 20n
K3. 2C 20A

K3. 12C 13ft
K4.09 2E llE K3. 14A 151'150

K5,09 4C ltD K3. 14C 201'

l1G K3. 12L EX'r(b)
12J

K5.09 41<; 5C K3. 20C GNO(b)

118
15H

---_.(aj-Usc lIny cable length required on all patch-cords numbered K3.
(b) Connect point Is located on front of Rcope.

F'lgure 29-6. Cotllponents Test Console Patch-Panel Requlrementll (Sheet 2 of 2)

Indlcatlon/nemarks,---Position

NOTE

The PI·css·to-operate swltch-llghts located on the Components
Test Co.lsole G3141 operate on and of( by alternatdy pl'easing
the (ace of the switch. Mul<e sure sWitch-ll"hls are pressed
only as necessary In order to obtain the spl'cllled Indlcallon.

Panel

I
~QWElt TURN ON

POWEl< DlSTRIUU'l'lON CEl (30 AMP)

CB2 (10 AMP)

Pulled out

Pulled out

Consolc main
power olf.

Electrical ullllty
outlnts power off.

PRESSURE/TEMPEHATIJRE
MONITOH

DC POWER SUPPLY

CHANNEL SELECT

ACINPUT

VOLTAGE VERNIEit
VOLTAGE ADJUST

cUru~ENT LIMIT
AC INPUT INDICATOR

OFF

Down (off)

Mtdposttlon
l<'ullY counter
clockwtse
o
OFF

Figure 29··7. Prep'otrtng Componcilto Test Consote for Use (Sheet 1 of 5)

29-6 Change No. 16 - 9 July 1969
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Section XXIX

Panel
---::---'--'---

Control ~P.:.OS;;;I::.:ti:.:.on__....:J::.:n....:~I:.:.callon/Hemarks

At rear of unil.

At "ear of unit,

Connection to re
dundant shutdown
valve.

MJLl,f.4.MPEnEll RANGE OFF
SELECT

VOLTS RANGE SELECT OFF'

VOLTAGE ADJUST Fully DECREASE

INTENSITY POWER OFF

115 V/230 V I1fiV

100 h"D S'rD lNT/EXT INT

l'OWlm Down (off)

Connector J701 Cable BB52748

DIGlTAL VOJJTMETER

OSCII,LDSCOPE

TEST CELL ~~LEC'r.

OUTLETS

fRE-POWER TURN .ON (continued)

ELECTRICAL CONTHQL

Connectors J702, J704,
and J70ii

Capped

TEST CELL BLECT.
OUTLETS

Connector J'I03 Resistor plug
3088·9

Temperature in
dIcator load.

CAUTION

Check that faeliity pneumatic and hydraulic supplies to console are
off.

POWF.H TUHN ON
--~._-----

poweR DlSTRWUTION CDI (30 AMP) Push(ld tn Console main
}lowe l' on.

CB2 (to AMP) Pushe<l In Electrical utility
outlets power on.

DC POWER SUPPLY AC INPUT None,

ELECTRICAL CONTROL

CURRENT LIMIT 3

POWER POWER light ON.
AC INPUT light I
on. (a)

VOLTS-RANGE SELECT D (0-30) None.

MILLIAMPERES- RANGE OFF' None.
SEI,ECT

TEST SELECT 1 Light 1 off. (a) I
(a) If .Indlcation Is not as speclft.!d,yress :Pl)lIcahle swltch.lI~_~ .

Figure 29-7, Preparing Componenls Te~t Console fOl' Use (Sheel 2 of 5)

Change No. 20 • 19 May 1071 29· '7
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-
Panel Control PosHior. Ind Icatlon/Re IIIa I'ks

?OWE~_:r~NON (continued)

TEST SELECT 2 Light 2 off. (a)

TEST SELBCT 3 Light 3 of!. (a)

TEST S£LECT 4 Light 4 off. (a)

TEST SELBeT 5 Light 5 off. (a)

I
TEST SELECT 6 Light 6 of!. (a)

TEST SKr.~;CT 7 Light 7 of!. (a)

TEST SELECT 8 Light 8 off. (a)

VOLTAGE ADJUST INCREASE VOI.,TS nwter IndI-
cates 22 ±1 volts.

I HYDRAULIC CONTROL HYDRAULIC SYSTEM OPEN. (a)
BYPASS

I HYDRAULIC SYSTEM CLOSE ,(a)
SUPPLY

I TEST CE:I,L SUPPLY VENT.(a)
"A"

I TEST CELL SUPPLY VENT .(a)
I'B II

I FLOW MONITOR CLOSE. (a)
SIIU'I'OFF

I LOW F'LOW BYPASS CI.OSE. (a)

OSCILLOSCOPE FOCUS Arrow up Adjust later for
best focus.

VEHTICAL POSrriON Arrows up Adjust later for
best position.

HORIZ. POSITION Arrow up Adjust later fOl'
best position.

INTENSITY Arrow hor!- Adjust Iatel fOl'
zontal (to left) IntensHj.

POWER light 0" To right of cathode
ray tube.

NOTE

Oscilloscope must warm up at least 30 minutes.

I (;')"ift;;di;;;;u;;;;ts not as specified, press applicable switch-light.

Figurc 29 -7, Preparing Compononts Test Console fOl' Use (Sheet 3 of 5)

29-8 Change No, 20 - 19 May 19'11



Panel

TIMING-TEST

R-3896-3
Volume II

Control Position

Section XXIX

Indicatlon/Remarks

DIGITAL VOLTMETER 11:\ V/230 V 115V

100 KC STD lNT/EXT INT

STORE/DL'3P LA Y STOrm
DURING COUNT

RANGE 100V

FUNCTION VOLT

ATTENUATION Mldpos,tlon

SAMPLE PEHlOlJ 1 SEC 100 PER

SAMPLING RATE: STOP

POWEll ON

At !'l'ar of unit ,

At rear of unH.

At rear of unit.

If digital voltinetel'
IrlClleatps OVF.H
LOAD, walt at
leust one minute
before resetllnl(.

RESE:T

NOTE

PrCHS Digital voltmeter
Indicates 00. 0000
to 00.0001 volt.

DIl(ital voltmeter must warm up alleas\ 30 minutes.

OSCII"LOSCOPE A VERT. SENSITIVrry 0.1 VOL'l'S/CM
DC

A VEltT. SENSITIVrry CAL
VERNIER

D VERT, SENSITIVITY OFF'

D VERT. SI>NSITIVI'1'Y Arrow up
VERNIER

SW~;EP TIME HORIZ. 10 MILLISECI
HENS. CM

SWEEP TIME HORIZ. CAL
SEHS. VERNIER

CHANNEL A POLARITY POS. UP

V~~RT. PRESENTATION CHANNEL A

VERTICAL POSI1'ION A

Fully clockwise.

Fully clockwise.

Flb'Ure 29-7. Preparing Components Test Console for Use (Sheet 4 of 5)
Chauge No.8 - 31 May 1967 29-9



Posltton

Section XXIX

Panel

TIMING· TEST (continued)

R-3896-3
Volume II

Control

SINC. EXT

Indlcatlon/He,m r 1(s-----------

TRIGGEH LEVEL

DC·.AC

GHOUND STHAPS
(A and B)

Xl SWl'. - X5 EXP.

NOT!:;

.\rrol'; up

DC

Gr'lund

Xl SWP.

On ELh:CTHICAL CaNTHaL I,ane', 1'EST SELECT 7 switch-light
ts for hydraulic flow and TEST Spf"EC'T 8 BWitCI.· :, \ht l.l for pneu
matic flow. Both swltch-llghts m ,nt no: be on lit the same time.

PNEUMATIC l'REPAHATION
------------~---

a. Make sure console Is In the following condition:

(1) Vent valves closed.

(2) Shutoff valves closcd.

(3) Utillty valvcs cloned.

(4) HeHulators closed.

(b) Utility and test cell outlets capped.

b. Supply facility flaseous nitrogen to consolc.

c. On SYSTEM SUl'l'LY panel, open TO FUEL COMPATIDLE SYS shutoff v'llve.

d. On l'NE;U SOUHCE CONTHOL Ik1nel, open NITROGEN SOUHCF: SHUTOFF valve.

WARNING

SYSTEM PH ESSUHlZED lights (located on console and in test cell)
come on to Indicate pressure downstream of console rcgulatol's and
Into test cell. Safety precautions specified in 1l-3896-3, Volume I,
must be followed, when working with prCt!Hurized systems.

Figure 29-7. Preparing COIIIF'JIlentlJ Test Console for Use (Sheet 5 of 5)

29-10 Change No. 14 . 8 January 196~



H-3896-3
Volun-." II

SOI.ENOID

STEM

SEAT

RETAlNf:U-_-L

PACKING -·-~-"I'::f~~~j:§1

RE rAlNF:R

F11.TEIl

"AFn.E~

/SPIUNO

- flETAlN£R

~'Sa.HO·C·1

Section XXIX
Paragraph 2q-13

Figure 29- 8. lledunrlanl Shutdown
Vnlve--Cutaway View

Paraf,raph 29·13 and fll(Ure 29-9 deletnd.

Change No. 21 - 12 Nnvombcr 1971 29-11 /29-12
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29-14. RESISTANCE-TEST.

a. Using a multltnclel", measure valve
resistance between the iollowing pins:

Procedure-

R-3896-3

Hesult

Section XXIX
P"ragraph 29-14

(I) A and B.

(2) C and D.

(3) A and C.

b. Connect an dectrlcal jumper between
pins A and B.

c. Using megohmmeter, measure valve
Insulation resistance as follows:

(1) Apply 500 ±50 vdc hetween pin A and
receptacle shell.

(2) Apply 500 ,50 vdc between pins A and
c.

(3) Apply 500 ±50 vdc between pin C and
receptacle slwlJ.

d. Hemove Jumper from pins A and n.

Hesistance must be 17-20 ohms.

Resistance must be zero.

Resistance musl be Inflnlle.

None.

Resistance must bfl 1,000 megohms mlnllnum.

Resistance must be 1,000 megohms mlnlrnl<m.

Resistance must be 1,000 megohms minimum.

None.

Chunge No. 21 - I. 2 November 1971 29-13/29-14
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Procedure

29-15. PULL-IN AND DHOP·OUT Cl'RRENT
TEST.

Result---

Section XXIX
Paragraph 29-15

a. Mp.ke sure Components Test Console
G3141 and redundant shutdown vatve are pre
pared lor use as outlined In paragraph 29-12.

b. ('onnect valve to console. (See lIb'1Jre
29-10.)

c. On HYDRAULIC CONTHOL panel, per
lorm lI,e tollowlng:

(1) Close HIGH PRESS SHUTOFF and MlW
PRESS SHUTOFF valves.

(2) Press TEST CELL. SUPPLY "A"
switch-light.

(3) Press JlYDHAULIC SYSTEM RYPASS
switch-light.

(4) Press IIYDHAULIC SYSTEM SUPPLY
switch-light.

d. Slowl:; apply facility hydraulic supply
pressure unlU SUPPLY PRESSUHE gage lncU·
cates 2,000 .50 psI.

c. On ELECTRICAL CONTROL panel, per
form the following:

(1) Press TEST SELECT 4 switch-light.

(2) Turn MILLIAMl'EHI';S meter RANm;
SEI,ECT switch to A (0-500) X2.

(3) Press TEST SE LECT 1 and 2 swltch
I1ghts.

r. On IllGM PRESS FUEL COMPATIBI,E
panel, open VENT valve; then adjust PRJ.<.:S
SURE REGULATOR until REG SUPPLY PHI>SS
gage Indicates 1, BOO ,,50 psI.

g. On HYDRAULIC CONTROL panel, slowly
open IlIGH PRESS SHU'I'OFF valve until PRES
SUHE MONITOR "n" gage Indicates 1,500 t25
psi; then close SHUTOFF valve.

h. On ELECTRICAL CONTROL panel, check
pull-In and drop-out CUI'rent as follows:

(l) Press TE1>'T SELECT 4 ~wilch-lighi.

None.

None.

NOlle.

SUPPLY light on and VENT light oIl.

CLOSE light on aud OPEN ltght off.

OPEN ltght Oil and CLOSE light olf.

SUH'LY PRESSUllf: gage lllust lndlcale 2,000
,,50 psi.

Light 'Ion.

Disregard reading.

Lights 1, 2, aIld 211 on. Valve energized.

!lIGH PRESS Fur;L COMPATIBLE and HY
DRAULIC CONTROl. panels pressurized.

PRESSURE MONITOR "n" gage must Indicate
1,500 ±25 ptd. Valve pressurized.

Light 4 olf.

Chp.nge No. a - 31 May 1967 29-15



Sectton XXIX

Procedure----
(2) Turn \'OLTAGB ADJUST knob until

MILLIAMPE.RES meter Indicates 870 .20
milliamp€' res.

£1.3896-3
Volume II

Result

MILLIAMPERES met<.>r must Indicate 870 ±20
milliamperes.

(3) Press TEST SELECT I and 2 swltth
lights to deenerglze valve; then jlress 1 and 2
agalll to energize valve,

(4) Slowly turn VOLTAGE ADJUST knob
to DECREASE until valve deenerglzes,

(5) Turn VOLTAGE ADJUST knob to IN
CltF:ASE until valve energizes,

i. On !lIGH i'ltESS FUEL COMPATIBLE
paMl, adjust PllESSURE HEGULATOH until
llJ>G SUPPLY PRESS gage indicates zero; then
"pen SHUTOFF valve.

j. On HYDRAULIC CONTHOL panel, open
HIGH PRESS SHUTOFF valve until PRESSURE
MONITOIl "n" gage indicates zero; then close
SHUTOFF valve.

k. Reduce facility hydraulic supply pressure
to Zlll'O,

1. On ELk:CTRICAL CONTROL panel, pl'ess
TEST SE'"ECT I and 2 switch-llghts.

Ill. Ou HYDHAULlC CONTROL panel, per
fOl'm the following:

(1) Press TEST CELL SUPPLY "A"
sWllch-lIght.

(2) Press IIYDRAUI.IC SYSTEM SUl'Jny
switch-light.

(3) Press HYDRAU LIC SYSTEM BYPA.'JS
switch-light. .

n. On HIGH PHESS FUEL COMPATlBl,E
panel, close SHlJTOF~- and VENT valves.

o. Remove valve from test setup.

p. If redundant shut.down valve testtn£: is
termlnat.ed, secure equipment as oullined In
paragraph 29-18.

I q. Drain flu lei from valve; then protect
valve as outlined in paragraph 29-2.

Valve must drop out then pull In at cunent
seltin[( rA 870 .20 m;lliampere~.

Valve drop-out current must be treater than
100 mllllamperes.

Val ve cn('r[(lzecl.

BEG SUPP1,Y PRESS gage must Indicate z(',·o.

PRESSUllE MONITOR un" gJge must Indicate
zero. Valve depre6surized.

SUPPLY PRESSURE gago must Indicate zero.

I.lghts 1, 2, and 21l off. Valve deenerglzed.

SUPPLY light uff and VE:'IT light on.

CLOSI:: light on ;Old OPEN light off.

CLOSE Ught off and OPEN 1Ir,"t on.

None.

None.

None.

None.

29-16 Chanbe No. 20 - 19 May 1971
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Paragraph 29-16

G3141

t

=€:!
I
I

m
I
I

I
I
I

~
I
I

~
I

/I'u)
(,lLfU,r"A'

TEST CELL
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Fl~ure 29-10, Redundant Shutduwn Valve Current- and Tlmln((-'I'cst Setup

Procedure HoslIt!--_.._~

29- \6, TIMING-TEST,

a, Make SUI'C Cot1lIXlncnts Te~t Consolc
(.3141 ,wd ,'edundant shutdown valve al'C pre
pared lor usc as outl1nod In para~raph 29.. 12,

1>, Connoct valve to console (llgurc 29-10),

Non') .

Nnne,

c, On HYDRAULIC CONTHOL p>:nel, per
form the fol1owlnr,:

(I) Cl'lsC 1II0H PRESS SHUTOFF :l.\d
MED PRESS SHUTOFF valves,

(2) Press TEST CF.LL SUPPLY "A"
switch-l1ght,

None,

SUPPLY lIr.ht on and VENT light ofL

(3) Press HYDRAULIC SYSTEM BYPASS
switch-l1ght,

(4) Press HY/)RAlILIC SYSTEM SUPPLY
switch-l1ght,

d, SlOWly apply facilltl' hydraulic supply
presslIt'e until SUPPLY PHESSURE gage indi
cates 2.000 ±50 psI.

CLOSE l1ght un and OPEN light off,

01' f;N lIr.ht on lind CLOSE light off.

SUPPLY PRESSURE gage must indicate 2,000
±50 psI.

Chango No, R • 31 May 1967 29-17



Sec lion XXlX

PI'(J('('(hlre

R-3896-3
Volume II

Hesull

0, On ELC:CTHlCAL CONTHOL 1''''1'31, per
fOJ'!11 the i(Jll()wi!l.,~:

(I) Press TEST SELECT 2 switch-light.

(2) h'css 'fEST SELECT 4 switch-light.

(3) Pr~ss n;ST SELECT 5 "wit"h-light.

V;) Turn VOLTAGE: AD,lUST knob UJltil

DVM indicatcs 22.0000 +00. ';000 volts.

f. Prepare ohcElost:ope lor tiri.1in~~-te~t and
perform tho !oll"wing: (See figurc 20-7.)

(I) Tul'li THlGGEH LEVP.L to AliTa.

(2) kljuflt VERTICAL POSITION A and
HOHIZ. POSITION untIl ve,lical A trace is tel
fIrst grid on left ~lI1d sixth {',rid fronl bottom.

(3) Acijust FOCUS and INTEN~~ITY as re
quired to ohla in Sh.ll'l'cst trace,

l~' 1'r">3s Tl,ST SELECT 2 "witel:-light.

h. On HIGH "HESS FUr; L COMPATIBLr~
pat,et, opcn VENT; tben adjust PilE SSUHE
IlEGULATOF until flEG SUPPLY PHESS gage
inrli{'atcR I, 8GO j ,,0 psi.

I. 0" HYDHAU1JlC CONTROL pan(>l, slowly
ojlPn l!I(m l'HESS SH UTOFF valve until PHES
SIJHE MONITOR ''rl'' l,age indicalc" I, ,jOO 125
}lsi, tilf'n rlos,. ~HUTOFF val l 'e.

j. Obtain Lln ('nergized timinp: tt'aCl" as
foll"'" s:

(2) l'rl's~ TEST SE LECT 2 switch-iight
and olJsel'vl'" ~!"acc.

(:J) Press Tt:ST SELECT 2 sWitch-light.

(4) Hr'l,"at rubsleps 2 and J and adjust
scope 'AB r{"qui rcc~ until a typ~ca] trace is ob
tained (figure 29-11).

\5) Turn T1U(,mm Lf>V~;L knolJ wilh
arroW up.

Chan!(d No. R • 31 May 1967

Lights 2 and 2B on.

Light 4 on.

I,ight 5 on.

DVM must indicate 22.0000 ±00.5000 volts.

Light 5 off.

NOlle.

None.

None.

IAghts 2 and 2IJ "ff.

HIGH PRESS FUEL COMPATIBLE and HY
DRAULIC CONTHOL panels pressurizpd.

PI1ESSURE MONITOR "B" gage ldust indlealc
1,500 ±25 psi. Valve pressul'izPd.

Light I on.

Light 2 and 2B 011 wul SC0!l£l indicah's valv('
energized.

Light 2 and 20 off ami valve decncl'gized.

Sarne as suhsteps 2 and 3.

NOlle.



Procedure

R-3896-3
Volume II

Section XXIX

(6) Press TEST SELECT 2 switch-light
and record trace with camera.

(7) Press TEST SELECT 1 and 2 swltch
lights.

k. Prepare oscilloscope for deenerglzed
timing trace as follows:

(1) Turn A VEnT. SENSITIVITY to 10
VOLTs/eM DC.

(2) Turn SWEEP TIME HORIZ. SENS. to
10 MILI,rSEC/CM.

I. Obtain a de"nergized timing trace as
follow~:

(1) Press TEST SELECT 2 switch-light.

(2) Prcs~ TEST SELECT 2 switch-light
and observe trace.

(3) Repeat substeps 1 and 2 and adjust
scope as required until a typical trace Is ob
tained (figure 29-11).

(4) Press TES'r SI<:LJ;;CT 2 switch-light.

(5) Turu TRIm:ER LEVEL knob wilh
arrow up.

(6) Press TEST SELECT 2 switch-light
and record trace with carnera.

Ill. On HIGH PRF;SS FUEL COMPATIBI,E
panel adjllst I'!U;SSUR~~ HEGUIJlTOn until
REG SUPPl,Y PHESS f>age indicates zero, then
op"n SHUTOFF val vo.

n. On HY DHAULIC CONTROL panel, 0l'pn
HIGH PRESS SHUTOFF valve until PREI;SUR~;

!"ONITOIt "B" gage Indicates zero, then close
SHUTOFF valv<.'.

0. Heduce faclllty irydraulic supply pressure
to ZE,'J"n,

p. On EL};(;THICAL CONTROL panel, press
'!'EST SELECT 4 sWilch-light.

q. On HYIlHAULIG CONTROl, p~nel, per
fot m the r"Bowing:

(l) Press TEST CELL SUPPLY "A"
swlt~h-light.

Light 2 and 2B on and valve energized. Valve
energized time must not exceed 50 milliseconds.

Lights 1, 2, and 2D of! and valve deenE'rglzed.

None.

None.

Light 2 and 2Il Oll and valve energized.

Light 2 aJl(1 2B oir and scope indicates valve
deen,:rgized.

Same as substeps 1 and 2,

Light 2 and 2B on and valve energized.

None.

Light 2 and 2Il off and valve deenergizcti.
Valve deenerglzcd lime must not excfred 50
milllr.econds.

REG SUPPLY PRESS g~g,l must Indicatp zern.

PRESSURE MONITOR "B" Ilage mu st Indicate
zero. Valve depressurized.

SUPPLY PRESSUHE gage rnu,~l IndicatE 1,,,1'0.

Light 4 off.

SUPI'LY light off and VENT Ught on,
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Procedure Result----
(2) Press HYDRAULIC SYSTEM SUPPLY

switch-light.
CLOSE light on and OFEN light off.

(3) Press HYDRAULIC SYSTEM BYPASS
switch-light.

CLOSE light off and OPEN light on.

r. On HIGH PRESS FUEL COMPATIBLE
panel, close SHUTOFF and VENT valves.

None.

s. Remove valve from test setup.

t, If redundant shutdown valve testinll ts
terminated, secure test equipment as outline']
in paragraph 29-18.

I ll. Drain fluid from valre; ',hen protect
valve as outlined in paragrapn 29-2.

None,

------_._-----,-------- 5!o1tl50·G·l

.......--TYYlGAL ENERGtZf:O
TIMING TRACt;

._ -:If --:='~7YPI"ALD"N>'RGI'lEr
~ ~ _"-1tf ""nNO THm

-------- DF:ENEIWI7ErJ 'np.u:--.:NO OF 1"OP"Pl::l ------
M0'T10H·~

...-~---...
,-fr-rT~l-~

~tijf~ --- ~\at -t~)
\!~:E-'~ l~tf

"4:- l_L~ I
'nMF. ~ Q- j'__.,_ .-/-:..1 r-'-- 1 eM i 10 MiUJSI::CONfJS

~- ----·---ENERGl7EfJ liME---- ...fo;ND OF POPPET ,..---
MonON--

29 20

Figure 29-11. Rcdllndant Shutduwl1 Valve Timing Trace (Typical)
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Procedure----
29·17. LEAK-TEST.

Result

Secllon XXIX
Paragraph 29-17

a. Prepare Components Test Console G3141
and redundant shutdown for us'-, as out.llned In
paragraph 29-12.

b. Conneel valve to console. (See figure
29·12. )

C. On HYDRAULlC CONTROL panel, per·
form the following:

(1) Close HIGH PRl-:SS SHUTOFF .wd MED
PRESS SHUT01"F val ves,

(2) Pr"ss TEST CELL SUPPLY "A"
sWllch-light.

(3) Press HYDRAULIC SySTEM BYPASS
sWitch··ilght.

(4) Press HYDRATJLIC SYSTEM SUPPLY
switch-light.

d. Slowly apply faclll!y hydraulic supply
pressure until SUPPLY PRESSURE gage Indi
cates 3,000 ±100 psI.

e. On lIlGH PR~;SS FUEL COMPATIBL~:

panel, open VENT valve; then adjust PRES
SURE REGULATOR until REG flUP~LY PRESS
gage inilicates 2,800 ±100 psI.

f. On HYDRAULIC CONTROL panel, slowly
open HIGH PRESS SHUTOFF valve 'Inti! PRES·
SURE MONITOH gage indicates 2,475 ±25 psI.

g. Maintain pressure at IN port (A) for Hi
minutes minimum, then measure leakage from
DRAIN port (e).

h. On ELECTRICAL CONTROL panel, press
TEST SELECT 2 and 4 swl!ch llghts.

I. Maintain prcllsure at IN port (A) for 10
minutes minimum, then meaSU1'C leakage from
DHAIN port (C).

J. On HIGH PRESS FUEL COMPATIBLE
panl, adjusi PRBSSUHE HEGULATOH until
REG SUPPI"Y P!n~ss gage Indicates ~cro, then
open SHUTOFF valve.

k. On HYDRAU LIC CONTROL panel. open
HIGH PHESS SHUTOFF valve until PRESSUHE
MONITOR "E" gage Indicates zero, then nlosl'
SHUTOFF valve.

None.

None,

None.

SUPPLY light on and VENT light of!,

CLOSE light on and OPEN light off,

OPEN Ught on and CLOSE Iighl off.

SUPPLY PRESSURE gage must indicate 3.000
±100 psi.

HIGH PRESS FUEL COMPATIBLE and HY
DRAULlC CONTROL panels pressurized.

PRESSURE MONITOH gage Ill" st indl~ate

2,475 ±25 psi. Valve pr~ssurized.

Leakaf(e 'inust k less than 2.0 cc/mln.

Llgh1s 2, 2B, and 4 On. Valve energized,

Leakage must be less than 2.0 cc/mln.

REG SUPPLY PlmSS gage must indicate zcro.

PREssunE MONITOR "B" gage must IndIcate
zero. Valve depressurized.
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Procedure

I. Reduce facility hydraulic supply presslll'e
to zero.

m. On ELECTRICAL CONTROL panel, press
TEST SELECT 2 and 4 switch-lights.

n. On HYDRAUr,IC CONTROL panel, p~r

form the following:

(1) PreRs TEST CF:LL SUPPLY "An
switch-light.

(2) Press HYDRAULIC SYSTEM SUPPLY
switch-light.

(3) Press HYDRAULIC SYSTEM BYPASS
switch-light.

o. On HIGH PRESS FUEL COMPATIBLE
pane!, elose SHUTOFF an(1 VENT valve.

p. Remove valve from test setup.

Result

SUPPLY PRESSURE gage must indicate zero.

Ught!' 2, 28, and 4 off. Valve d',encI"gized.

SUPPLY light (Iff and VENT light au.

CLOSE light on and OPEN light off.

CLOSE llght off and OPEN light on.

None.

None.

q. It redundant shutdown valve testing Is
terminated, secure equlpn1E'r.t as outlined In
paragraph 29-18.

None.

lG3141

~1
I
i
!
I
i

~
I
j

!,
I
I
I
'i
i

mrrLf.f "4."

None.

--_._------_.
TEST CELL

IEGF.~D

''r- INSrIlUMf:NT lL
--

Q
~ .-:---::,.-..:":'. ~,:",,:•• , Q ,m -.... HVD ~l.OW

m;·. UHN

[ ~
INf,ET

C " ~~.......Z," t •• :?~.,f~~~~~~;~l~
A

Hi PHI.':SS
1\.1(.:-; 'R' I:-.LET

~'... .. • ... • HYD L_"':':"

CASU:
U852148-""\

I r. Drain fluid from valve; then protect
valve all out.1lned in paragraph 29- 2.

VALVF. POUTS

A I~

fl O!JT
C UHAJto;

~B_ Pl Ur,GF:D

(l.J VAL.... L 1'j·9026~,87·2

~ f1¥[lRAUUC :-.Y'"if.C:""

5"83'lQ·S-3

~'lgul"e 29-12. Redundant Shutdown Valve Leak-Test Setup
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Section XXIX
Paragraphs 29·18 to 29- 19

29-18. SECUHING TEST EQUI}'MENT.

29-19. After redundant shutdown valv· testing
Is completed and val',e Is removed frl)~ test
setup, secure equipment as follow~:

a. Reduce facility gaseous nitrogen supplY
to ZCI·O.

b. On PNEU SOURCE CON1'ROL panel,
close NITROGEN SOURCE SHUTOFF valv~.

c. (In SYSTEM SUPPI,Y panel, close TO
FUEL COMPATIBLE SYS shutoff valve; then
open SYS VENT valve.

d. On MED PRESS FUEL COMPATIBLE
panel, open SHUTOFF and VENT valves; then
adjust PHESSURE REGUlu\TOR to vent trapped
pressure.

e. Clnse all shutoff valves, regulators, and
utility valves.

I. Make sure all pressure rouges Indicate
zeroi then close all vent valves.

g. Cap utility panel and test cell panel outlets
and connectors.

h. Turn oscllloscope power and digital wll
meter power off.

I. Mo\'e TEMPERATURE Indicator switch to
OFF.

j. On HYDRAULIC CONTROL panel, px'ess
switch-lights SO that HYDRAULIC SYSTEM BY
PASS light Indicates OPEN and "cmalnlng lights
Indicate CLOSE or VE,Wf.

k. On ELECTRiCAL CONTROl. pl\llel, press
TEST SELECT swltch-l1ght~ so lhat all lights
are off; then press POWER ON switch-light.

I. Turn DC POWER SUPPI,Y of!.

m. On POWER DISTRIBUTION pan~l, pllll
out circuit break~ra.

ChllJlge No.8 - 31 May In87 29-23/29-24
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Secllon XXX
Paragraphs 30-1 to 30-13

SECTION XXX
VOLUMETRIC LIQUID OXYGEN TRANSDUCER

WARNlNG

COMPONENTS TEST CONSOLE G3141 AND COMPONF;NTS ADAPTER SET
G3143 MUST BE OPERATED BY AUTHORIZED PERSONNEL TRAINED IN
THE USE OF 'fHE EQUIPMENT. _. . _ I

30-1. Y0L!,!METRIC H5lUID OXY9J:N
JRAl'i.SllJ1CER NA.§.-27299.

30-2. The following procedures contaIn dls
assembllng, cleaning, Inspecting and repairing,
assembling, and testing Information reqUired
to maintain the transducer. Sec fib'\Ue 30-1 for
t('st eqUipment. Rder to R-3896-4 for protec
t! VI) closures.

30-5. CLEANING.

30-6. Cleall the transducer exterior surfaces,
plugs, and K-seals for liqUid oxygPlI service,
and clean electrical connector using t'lectrical
connector cleaning proccdure in R-3896-3,
Volume I.

3ll-7. INSPECTING AND REPAlIUNG,

Pari No. Nomenclature UBe..- --------- ---
G3141 Compollt'nts Provides elec-

Tesl Consolo 1I lea I control
for I€stlng
transducers.

30--8. Inspect the transducer for Benerat con
dition, cleanness, damage to threads, corro'
slon, dislortlon, nicks, b'Jrs, scratches, and
bent electrical connector pins. Rder to
R-3896-~, Volume r, for general repair pro~e

cture~.

30-9. ASSEMBLING.

G3143 Components
Adapter Set

Provides hard
ware for trans
ducer test
setup.

30-10. Assembling the trRtls<lucer Is lImlterl
to Install!ng plut's, !I.-seals, and magnetic pick
up coils. All paris must meel cleaning require
ments as outlined In r,aragraph 30-5.

Model 630A Multlmeter
(Triplett
Electrical
Instrument
Co), or
equival~nt

Mak.2s declt'l
eal measure
ments

a. Install plugs and It-so'als. Torque plugs
to 45 i5 Inch-pounds.

b. Install magnedc plck1Jp coils with bolts
and washt'rs. I'orque 1J0lts to 45 ·'5 Inch-poun<l~.

30-3. DISASSEMBLING.

30-4. Disassembling the transducer Is limited
to the removal of magnetic pickup colla, plugs,
and K··seals.

30-11. TESTING.

30-12. Thlr procedure outlines requlreinents
for te&tlng Ow transducer using Components
Test COI\~ole a:1I41, Compotlrmts Adapter Set
G3H3, an,j Doclllator HP201C. Any deviations,
Including ti,e use of other test equipment, must
be equ1'lalent to the test requirements, safety
standard!'>, and equipment speclfled In thIs pro
ce~Jre.

Yr~_t'dur!!.. Hosult

30-13. INSULATION m;SfflTANCr; Ti';ST.

a. Connect electrical All pIns shorted
jumpers botween all pins together.
of electrical connector.

Makes Insula
tion reaistant'e
lestn

PrmidfJs signal
for outp"t
voltage lesl.

Oscillator

Model 1620C Megohmmeter
(Freed
Transformer
Co), 01'

eqUivalent

HP20lC
(Hewlett
Packard),
or equivalent

--=0-:-=-._------_._-
Figure 30-1. Test Equipment for Volumetric

Liquid Oxygen 'franaduccr

Figure 30-2 deleted.

Change No. 22 - 15 February 1972 30-1



SectionXXX R-3886-3

Paragraph 30-14 Volume II

OSCILLATOR
HP201C

HIGH --

mm

LOW m m

m

(;ND

)IGITAL
rOI,TME'rER
__.m

FREQ
INPUT

CABLE

Patch From To

cord _a ) a._ 6..L. J6- ,

K3. 10R 20R
K3. 15D 20N

K3. ISE 20P

(a) Use any cord length required.

r" -1

D CHECKOUT

COIL

COIL

]

CI1ECKOUT
COIL

MEASURE-

COIl,

---- .-I

TRANgDUCER

FI-3-2*2_

Patch From To
cord( a ) Jd- J6-

K3, 16P 2OL
K3, 15R 20K

....... Ftgu_:e 30--3: Componeni_ Test Cou_oie Patci_-Panel Requirements

Result

Resistance must be

100 megohms mini-
mum.

None.

Procedure Result

30-14 ISOLATION RES_TANCE TEST.

a, Connect electri-

cal Jumpers to magi_etic
pickup coil as follows:

(1) Between pins
A and B.

(2) I_.tween pins
C andD.

Procedure

b. Using megohm-

meter_ apply 506 125
vdc between all pins

and recep|acle shell.

c. Remove e!ec-

trical jumper_,,

d. Repeat steps a
through c on other mag-

netic pickup coil.

San,? as steps a
th"ctwb t,

Measurement coil

pins A and B

shorted together.

Checkout coil pins
C and D shorted

together.

,W

30-2 Change No, 11 - 29 February 1968



,

P_i.o. zcE m

b. Using megohm-
meter, apply 50 vde
maxinlum between

electrical jumpers
connected to pins A

and B and pins C and
D.

c. Remove elec-

trical jumpers.

k-3896-3
Volumell

Section XXX

Paragraph 30-15

 ¢aa!t
Resistance must be

60 megohms mini-
mum.

None,

Resul____._t

d. Repeat steps a Same as steps a
through c on other through c.
magnetic pickup coll.

30-15. PREPARATION FOR OUTPUT VOLT-

AGE AND FREQUENCY TEST. Set up compo-
nents test console electrical patch-panel (figure
30-3)and prepare console for use (figure 30-4).
Refer to paragraph 30-16 for transducer output
voltage and frequency test procedure.

(

Panel Control Position Indication/Remarks

NOTE

Tile press-to-operate switch-lights located on the Components

Test Console G3141 operate on and off by alternately pressing
the face of the switch. Make sure switch-lights are pressed
only as necessary in order to obtain the specified indication.

"P "_ Q._N.

POWER DISTRIBUTION

DC POWER SUPPLY

CBI (30 AMPI

CB2 (I0 AIVlP)

AC INPUT

VOLTAGE VERNIER

VOLTAGE ADJUST

CURRENT LIMIT

AC INPUT INDICATOR

Pulled out

Pulled out

Down (off}

Mldpositlon

Fully counter-
clockwise

0

OFF

I

ELECTRICAL

CONTROL
MILLIAMPERES OFF
RANGE SELECT

VOLTS RANGE OFF

SELECT

VOLTAGE ADJUST Fully
DECREASE

DIGITAL VOLTMETER II5V/230V I15V At rear of unit.

I00 KC STD INT/EXT INT

Console main power off,

Electrical utility outlets
power off.

STORE/DISPLAY
DURING COUNT

DISPLAY

At rear of unit,

POWER Down (off)

At rear of unit.

l_fgure 30-4. Preparing Componeuts Test Console for Use (Sheet 1 of 4)

€
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Pa lie I Control Position Indication/Remarks

OSCILLOSCOPE I_/TENSITY POWER OFF

TEST CELL ELECT

OUTLETS
Connector JT0l

Connector J704

Connector J705

Cable BB52748

Capped

Capped

Connection to
transducer,

CAUTION

Facility pneumatic and hydraulic supplies to console must be off,

POWER TURN ON

POWER CBI (30 AMP) Pushed in
DISTRIBUTION

Console m,'I|]l

power on.

ELECTRICAL POWER
CONTROL

TEST SELECT 1

TEST SELECT 2

TEST SELECT 3

TEST SELECT 4

'tEST SELECT 5

TEST SELECT 6

TEST SELECT 7

TEST SELECT 8

DIGITAL I_ANGE 100 V
VOLTMETER

FUNCTION

ATTENUATION

SAMPLE PE_tlOD

FR_.Q

Mldposition

1 SEC
100 PER

POWER light ON.
AC INPUT light on, (a)

Light ! off.(a)

Light 2 off.( a}

Light 3 off. (a)

Light 4 off,(a)

Light 5 off.(a)

Light 6 off.(a)

Light 7 off.(a)

Light 8 off.(a)

SAMPLING RATE Mldposltion

POWER ON If digital voltmeter
Indicoies OVEII-
LOAD, walt at
least one minute

beIore resetting.
NOTE

Digital voltmeter must be allowed to warm up for at le;_st 30 minutes
prior to use,

| _) If indtcatl.oj)i.s noJ as._mcltled_A_res,_s.s a__idlic_tabl.___eswitch-light

Figure 30-4. Preparing Components Tes_n'soi'_fo_;-lJse"(Sheet 2 oJ-4_

30-4 Change No, 20 - 19 May 1971
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(

(

.

Panel

POWER TURN ON .(eont)

Control

OSCILLOSCOPE FOCUS

Position

Arrow up

Indication/Remarks

Adjust later fox"
best focus.

INTENSITY

NOTE

Arrow hori-

zontal (to left)

Power light on.
Adjust later for
best intensity.

Oscilloscope must be allowed to warmup for at least 30 minutes
priorto use.

OSCILL_,TOR I_NGE Xl0

Figure 30-4.

OSCILLOSCOPE

(Calibration Check)

Frequency vernier 2O

ATTENUATION MIN

Connect oscillator

to oscilloscope and

digital voltmeter

(iront o! console).

See figure 30-3.

AQust later to
obtain 5 volts pe_c
on oscilloscope.

NOTE

Osel]htor must be allowed to w,_a'm up at least 30 minutes

i.riorto use.

AVERT, CAL, (6 CM)
SENSITIVITY

AVERT. CAL.

SENSITIVITY

VERNIER

B VERT. CAL. (6 CM)

SENSITIVITY

B VEB.T. CAL.

SENSITIVITY

VERNIER

SWEEP TIME .5 MILLISEC/CM

HORIZ. SENS.

SWEEP TIME CAL.

HORIZ. SENS.

VERNIER

SWEEP TIME X1 SWP.

_{ORIZ. SENS.

SWP. EXP.

switch

DC AC switch AC

Preparing Compo_lents rest Console for Use (Sheet 3 of 4)

Change No. 20 - 19 May 1971 30-5
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I

I

I

!

Panel

OSCILLOSCOPE

(Calibration

Check) (eont)

OSCILLOSCOPE

Control

TRIGGER LEVEL

SYNC.

VENT.
PRESENTATION

VERTICAL
POSITION A

VERTICA [,

POSITION B

A VENT.
SENSITIVITY

A VENT.
SENSITIVITY
VERNIER

B VERT.
SENSITIVr£Y

B VERT.
SENSITIVITY

SWEEP TIME
ItORIZ. SENS.

SWEEP TIME

HORIZ, SENS.
VERNIER

SWEEP TIME
HORIZ. SENS.
SWCP, EXP.
Switch

DC AC switch

TRIGGER LEVEL

Position

AUTO

lINT +

CHOP

Adjust as
required.

Adjust as
required.

10 VOLTS/CM
DC

CAL

• I VOLT/CM DC

or 1 VOLT/CM
DC

CAL

1 MILLISEC/CM

CA L

X1 SWP.

AC

AUTO

SYNC. INT *

VERT. CHOP
PRESENTA TION

Indication/Remarks

Channel A trace
must indicate 6 cm,

Channel B trace
must indicate 6 em.

Fully clockwism

Select position to
obtain greatest
clarity.

Fully clockwise.

Adjust to obtain a
steady single Iraee,

)

Figure 30-4. Preparing Components Test Console for Use (Sheet | of 4)

,.f ,_

t)
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R-3896-3

Volume II

CHANNEL A INPUr

5 VOLTS PEAK

YI-3.2-22R i

Figure 30-5. Volumetric Liquid Oxygen
Transducer Input/Output Voltage Trace

at 200 Cycles (Typical)

30-16. OUTPUT VOJ,TAGE AND FREQUENCY
TEST.

Procedtu'e Result

None.a. Ma&e sure Compo-
nents Test Console 03141

and transducer are pre-
pared for use as outlined

i n paragraph 30-15.

b. Adjust oscillator

frequency vernier until
DVMindlcates 000,200
_000.001 kc.

DVM must indicate
00O. 200 _000.0gl
kc.

c, Adjut, t oscillator
ATTENUATION control

until oscilloscope channel
A indicates 5.0 to 7.5

volts peak. (See figure

39-5.)

d. Record peak output

voltage on oscilloscope
channel B,

Channel A must
indicate 5.0 to 7.5

volts peak.

Transducer output
voltage must be
0.2 volt peak
minimum to 3.0

volts peak
m&glmtn11,

Procedure

e. Disconnect DVM
electrical leads from

OSCILLATOR; then re -
colmect them to OSCIL-
LOSCOPE vertical B

input on fronl of console.

f. Move OSCILLATOR
power switcl, to off.

g. Disconnect cable

BB52748 from magnetic
plck'xtp coil and connect
it to the other coil.

h, Move OSCILLATOR

power switch to on.

t. Disconnect I)VM
electrical leaci,_ Iron,
OSCILLISCOPE vertical

B Input; then reconnect
them to OSCILLkTOR.

J. Repeat steps b
through e,

k. On DIGITAl, VOLT-
ME'FEE panel, move

POWEI_ ON switch to off,

l. On OSCILLOSCOPE
panel, turn INTENSITY
control to POWER OFF.

m. Move OSCILLATOR
power switch to off.

n. Or* ELECTRICAL

CONTROL panel, press
POWER switch.dight.

o. On POWER DIS-

TRIBUTION panel, pull
out circuit breakers.

p. I_,move transducer

Item test seth l) and install
protective closures.

Refer to pa.ragraph 30-2,

Section XXX

Paragraph 30-16

Result

DVMmust indicate

000.200 ±000.001
kc.

Power off.

None •

Power on.

None,

Same reslllts &_S

steps b through e.

Power off,

Power light off.

Power oil,

POWER and AC

FNPUT lights off.

Console main

power off.

None.

Change NO. 21 - 12 November 1971 30-7
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Paragraph 30-I'/ Volume II

30-17. COIL CONTINUITY TEST• This test

iS a preiostallatloa requirement only.

Procedul e Result

a. Using a multL-

meter, continuity-
test coils in each

msgnetic pickup.
Record muitimcter
indication.

Multimeter must indicato

continuity between pins
A and B and betweea

pins C and D.

. )

)

30-8 Change No. 21 - 12 November 19'/I
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Volumeli Paragraphs31-1 to 31-4

i
SECTION XXXI

GIMBAL BOOT, INSULATION BOOT, AND INSULATION SEAL

31- i. __£_/_B.A_b.2_QQ__/__:L
AND INSULATIO N SEAL,

31-2. The following parat, raphs provide infor-

mation for inspecting and repairing the glmt:A
bearing boot, fuel inlet elbow-to-interface panel
insulation boot, nnd interface panel oxidizer
inlet insulation soul.

Part Name [nspecting Repairing

Gimbal Dearin_. Boot and Fuel Inlet Elbow-to-
[a_e-r_f_ce Panel Insulation Boot

Cap screw Galled threads Replace cap
screw, ring,
and trunnion

assembly.

Clamps Bent Straighten to
original position,

Broken Replace boot.

Band Cracked or

Imoken welds

S P.,q p Torn loose

buttons from boot
and studs

Replace boot.

Replace boot.

Band and Dan:_ separated Acceptable
boot from boot at

clamp end.
Separation less
than 3 incbes.

Band separated Replace boot.
from boot at

clnplp end,
Separation
more than 3
ihches.

Replace boor.Boot Boles in side
wr.ll of boot or

aluminized
fabric

31-3. INSPECTINg, AND REPAII_ING.

31-4. Inspection and repair of the boots and
seals is limited to visual lnspectio:L and minor
repair and/or replacement. Inspect individual

parts for general cc_dition, cleanness, damage
to threads, and corrosion. (Refer to fig-rue
31-1.)

Part _'_alne Ins_ ctin[,________neL[,_____

Mok,ed seal Acceptable
s el),_ rated
front boo!
stdcw_lls.

Sep 1ration
lesu than
eric inch.

Molded seal Replace boot.
separated
from boot
sidewalls.

Separation
re)re than
ore inch.

A_umlntzed Acceptable

coating
rf tssin L or
flaking

Separation of Acceptable
aluminized
f _bric from

ilicone-
rubber

llberglass

Loss of bond Acceptable
between
aluminized
.Iabrle and
silicone-
rubber

fiberglass

Ftgure 31-1. Inspecting and Repalrl,_g Ghnbal Boot, Insulation Boot,
and Insulation 8eal (Sheet I of 2)

Change No. 15 - 23 April 1969 31-1
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Volume II

Part Name laspecti W llepairing Part Name Inspecting Repairing

AcceptableAluminized

fabric aepa-
rated from
silicone-

rubber fiber-

glass due to
missing

thread. Sepa-

Deteriorated

or damaged

anodic coa_Ing

Replace anodic

coating or irl-
dire as outlined

in R-3896-3,
Volume 1.

ration less
than one inch.

Aluminized

fabric _;epa-
rated from

silicone-

rubl;er

fiberglass
due to miss-

tag thread.

Separation
Inert than
else inch.

Replace boot.

Interface Panel O×ldizer Inlet Insulation Seal

Insulation Bent Straighten to

channel original position,

Brokert Replace.

Insulation Bent supports Straighten to

seal or doublers original
position,

Broken sup- Replace tnsula-
ports or lion seal.
doublers

Support or Replace insula-.
doubler sepa- lion seal.
rated from

seal

Deteriorated q'xee Jnsula..

or damaged fiou seal,
seal

M_ssing Replace insula-
rivets lion seal,

Figure 31-1. Inspecting and Repairing Gimbal Boot, Insulaiion Boot, and Insulation Sepal
(Sheet 2 of 2)

j'

3,-2 Change No, 15-23April 1969



It-3U9(j· 3
V"lnltl" II

MAtHIA" lJATA SUPPLEMENTS

APPENDIX

l\tallual Data Supph'Ill{'1l1-; 'H'(' H.,gued lr'lln lime
to tllllC (0 COmlllUIl1('ate important ami urg(lllt
in(ormalHJIl ('O[lCernlllg the equ1lllnent covered
in this volume. Tlwsc suppll'mcnts twar ~H\

identifying '''Imo"r alld sllOnld he fil"d i:t t[lis
:\ppendix.

Mallual Data SUpl'!<'l11f'llls directly af(l'd thp
data in UUR volulllC' and v.lll hp HH'o11JUl'alcd
luto lIJis volume during .1 [lltU!''.' updating errort.

A SUPpl(lllwnt R(lcord is i~su('d perIOdically to
itHhcatp tlw Btatlls uf suppll'Jllents Issued for
thiH n;!unJP. TtH' statu:; of pach supplrlllPllt is

indH'aU1d in tht' "SUPlllc'llIpnl Slattl~ • (·olumn.
For aCllV(' ~U}lplelllf'lltS. no status i~: ('nterud.
For illCr H'lwl'ated supp Ie ments. "IllcoqlOl'atcd"
is entcJ ('d.

Upon 1"'''011'1 of a Mallual Data Supplement make
an appl'(Jp"iat~ rcfercnep to til£' supplement in
the m.lq~ill next to the data supplolllPllf(ld and
cntpl' tbe liumbt'f. datl', and huhjed lllattcr of
thp slIl'plement on the Manual Data Sllpplf~J1lcnt

H'·cord.

MANUAL DATA SUPPLEMENT !lECOHD

Tills SUpplCIllPllt ({p('(Jl'd indicates til(' ~t<ll us of supplc'llll'nts
issupc! br Tel'hnical ~lanllal n·3U%··3. Supplemcnl, whIch
!lave \H'(,11 lTlCorpOl'Hlpd ililo the Vo1HI11(' ~halt be l'cmort'c!
(r(J1lI the Appelldlx and c!pslt'oypd.

Supplp ment
Number_._.__._-'----

n· 389G- 3
V()JII-J

It- 3896· 3
Vol Il-2

It· :lU96- 3
Vol JI-3

1{··38Hli .. 3
Vol 11-4

fl.-3U90-3
Val 1I- 5

H-3896· 3
Volll·6

Datcd

2 May 1960

lU .lull!' 1960

14.July 19(10

15 SpjJl.<'ll1l>cl' 1900

13 Octohcr 1960

20 Decemh.;:'!' 1H6G

___• D_c..c,'sI: I' iEt 101_1 _

LHitS cSlahli sned reljllJ l'(\ menl S
fur component lllalllh'n~Hl(,(\ and
l'Pp:LI' in a t'lIl1trollnd area.

Lists rorr(~1'l handlIng, l'f'IlWV"

ing. :Uld illsl.dlallOll Pl'()~'cdul'C's

fol' }l res SU1"('- ae t lint l'r! (Na Ilex)
m'als.

Llf,U~ \Ilcrcascd prtlssu!'t: {01(,)'
aate for t1l1'll~t OK pI ('t)surc
.switch and repair lllalcl'~al ch:Ulge
for Ilozzh' extf'l1siulI.

Pl'ovirlns a JHClepclul'C" und H liRt
of l!quipllICnt l'uqllil'Dd 10 re ..
pla~e d,lInag!'d blind nuts Oil 11)(,
lhl'lt~t chaml)('r nozzlu oxtOllSitltl.

Adds a wire lisl for high·YoItrJge
ignIters.

ProvideR a pt'('1eedul'(, for tilt' rn
pail' of the ftll.l valvo pOBltion
indi('atoJ'.

Suppiclilent
Status

Incol'JHlratf'd

In('o I'p" rated

Ineorvornled

Tn ('() l'(lo rated

IncorpOl'atl'd

Incorporated

Changc No. 11 - 8.lanuaL·y HJ69 A.j



APPENDIX R- 3896. 3
Volume I1

IvIANUAL DATA SUt)PI,EMENT H.ECOI./I)

(continued) .)
Supplcnmnt Supt) le merit

Ntu)'d;e r Dated l)escL iption Status

R-3896-3 16 January 1967 Provides damage [inuts and dis- Incorl)oruted
Vol I1-7 position for electrical harlless OVer-

molds.

R-3896..3 16 February 1967 Provides inspection trod repair Incorporated

Vol II-8 information for the improved main
fuel valve i)ositioa indicator spcing.

R-3896-3 31 March 1967 Corrects the list c,t effective pages lncorl)orated
VoI II-9 and adds deletion informvtion where

necessary.

R-3896-3 20 April 1967 Adds l)rcfaee page to call trot Incorp(n'atcd
Vel II-10 change in use of lubricants.

R-3896-3 2 May 1967 Provides inspectiml and r¢,l)aJr ineorporateJ
Vol II-1 } information tot' o×idizer inlet

alld increases indtwcr cap boll
lockwa_.hcr dimensi,m.

R-3896-3 12 May 1967 Adds part immbc'rs for field- h,corpo:'ated
Vol II-12 modified lurbtqmml:a and adds use

of sealant Lind antisciTc dispcrsmn.

It-3896-3 25 May 1967 Deletes reqturenlcni to perform Incorporated
Vol 11-13 a locaiiou check of turhoi)um p oxi-

diz_:.r inh4 after relmlr.

R-3896-3 5 June 1967 Provides informatitm to ut)dato lncorp,n'ated
Vol II.- 14 turbel)Uml) repair proee(lur(.s.

R-3896-3 16 June 1967 Provides impeller rib clearance Inco_3)oralcd
Vol II-15 information for oxidizer pumps

that are reas.,¢eldbledw_th the

same i;);peller and sl)hnc sleeve,

R-3896-3 9 July" 1967 Provides m_l)row'ments i,J lui)ri- hworl)orated
Vet II_ 16 cation n)ethod and installation and

testing procedures for fuel valve

l)osition indicator, ml(I l)rovides
detailed into: marion on installa-
[loll 0t 4=way solenoid valve O-

rings and retainers that ',,'e

similar in size and ". _Jearance.

R-3896-3 16 October 196'1 Simplifies e!ectmeal test proce- Incorporated
Vol It-17 dures for oxidizer wdve, fuel

valve, aml hypergol mantfohl. -.)

A-2 Change No. 14 - 6 ,L'muary 1969



(

ll-3896-3 .aA'PENI)IX

Vohnne II

MANUAl, DATA SUPPLEMENT RECORD

(continued)

SuPl)leznent Suppienmnt
Namber Dated Descrq)tmn Siatu_

R-3896-3 20 October 1967 Replaces sectmn XXV. andmcorpo- Incorporated
Vtd n-18 rates revised testing procedures and

requirements.

,

(

R-3896-3 15 December 1967 Adds mainteamme and test proce- Incorporated
Vol It- 19 dures for volumelric liquid uxygen

[raHsdt]cer.

R-3896-3 15 December 1967 Provides ma.intenance m_d test Incorporated
Vol lI..20 procedures for gas generator bail

valve switch, nlalll oxidizer valve

switch, and l',_.pergollnalll[olJ
switch. Also simpht'H:s ehwtr,cal
lost procedure for nlaln fuel Valve
indicator,

R-3696.3 15 December 1967 Provides mamtemmce and test lacorporaled
Yol II-21 procedures for turb,Jpaml_ _peed

t l'_nlsdl.Icer,

R-.3896-3 28 December 1967 Adds requirement for lubricating Incorporated
Vol 11-22 turbopumi) torque gear.

R-3896-3 16 January 1968 Permils an alternate repair of lneolp:)raled
¥ol II-23 rigid-duct curved sections by hand

biendulg,

R-3896-3 8 Mar¢'h 1968 Provide.s maintenance told test h:corporated
eel 11-24 procedures for temperature trans-

dt:cers NA5-77215, NA5-27333,
and NA5-27414.

R_3896- 3 13 May 196_1 Provides procedureq !or re|lv)v;ng Ineorl)oraled
VtJI "I-25 the turbopump o×idizer inlet with-

oul removing the ind_Jcer, and for
in_._tallmg fire same inlet that was
removed.

R. 3896- 3 14 June 1968 Changes equipnlent u,_ed !o mess- Incorporated
Vol h-26 t, re oxidizer valve temperature

daring cryogenic testing.

R-3996-3 15 October 1968 Dc.ctes the procedure for re-form- Incorporated
Vol II-27 ing temperature tr_msducer copper

rings.

R-3596-3 1 November 1966 Changes the thrust OK pressure Incorporated
Vol I!-28 pickup pl essure tolerance,

ChaJ_gc No. 14 - 8 Jammry 1969 A-3



APPENDIX R-3896-3

Volume II

MANUAl, DATA SUPPLEMENT RECORD

(continued) :)
Supplement

Number

R-3896-3

Vol II-29

R-3896-3

VolII-30

R.-3896-3
VollI-31

R-3896-3
Vol II.-32

R-3896-3
VolIi-33

R..3896-3
Vol II-34

R-389b 3
Vol II-35

R-3896-3
Vol H-36

R-3896-3
Vo] II-37

R-3896-3
Vol 11-36

R-3896-3
Vo1II-39

R-3896-3
VoIII.-40

R-3896-3Vol II-41

Dated

6 December 1968

8 November 1988

15 January 1969

4 March 1969

20March 1969

2 April 1969

24 April 1969

10 June 1969

8 September 1969

26 September 1969

29 October 1969

]8 December 1969

19 June 1970

Description
Supplement

Status

Defines the repairs that are required
for both internal and exter_ml pin-
holes in the wall of the thrust chamber
tubes.

Provides the criteria for accepta-
bt!ity of damaged flex hoses.

Supersedes supplement R-3696-3
Vol II-27, dated 15 October 1968,
which deleted the procedure for
re-forming temperature trans-
ducer eo,nper rings,

Deletes the requirement to use an
Ul)stream flowmeter when pressure
testing the tnrbopump intermediate
seal.

Adds a low-pr_ssure (3 and 10 pstg)
leak-test of the tvroopump primary
oxidizer seal. The 30-psig leak- "
test has been deleted.

Provides inspection and re?air
Information for the gimbal oearlng
boot, fuel Inlet elbow insulation
boot, and oxidizer inlet insulation
seal.

Changes the lubricant used on parts
in the nxidizer side of the gas gen-
erator ball valve.

Changes the lubricant used on
inter:ml parts of the hypergol
manifold.

_peeifies the len_,h _ primary
oxidizer seal screws to be used

during installation and gives the
dispoMtion of screws that have
been used.

Adds the requirement to substitute
lubricant grease RB0140-012
(Roeketdyne) for lubricaz# KEL-F 90
oa certain tlu'ust caamber plugs,
seals, and gaskets.

Changes the lubricant used on
internal Farts of the redundant
shutdown valve.

Cluanges the torque value of the
ga_, generator tgatter port plug.

Adds pnxt numbers far bearing
coolant control valve restrictors.

Incorporated

Incorporated

Incorporated

Incorporated

Incorporated

Incorporated

Incorporated

Incorporated

Incorporated

Incorporated

Incorporated

Incorporated with
deviations from

original issue.

mcorporaled

A-4 Change No. 19 - I0 September 1970
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R- 389{]- 3 APPENDIX
Volume II

MANUAL DATA SUPPLEMENT RECORD

(continued)

Supplement Supplement
Number Dated Description Status

(

{

R-3896-3 23 September 1970 Adds requirement to use a Wheaistone Incorporated
Yo] i1-42 bridge for transducer testing.

R-3896-3 16 October 1970 Adds tnspcctlon criteria for oxidizer Incorporated
Vol I1-43 valve sleeve and lines.

R-3896-3 28 October 1970 Changes requirements for inspecting, Incorporated
Vo] 11-44 repairing, arm dimensionat limits for

propellant ducts.

R-3896-.3 5 Novcmber 1970 Deletes test equipment and eilanges Incorporated
Vol I1-45 test procedures for oxidizer valves,

fuel v_ves, beal'ing coolant control
valve_ engine control valve, lind

four-.way solenoid valve.

R-3896-3 13 Janvary i97l Adds requirement for disconnecting Incorporated
Vol 11-46 beat exchanger from turbopun,,p to

permit installation of torque tool.

R-3896-3 15 J'anuary 1971 Ad.ds lespeetion and repair Iacorl)orated
Vol 11-47 iMormafton and dimensional lhnits

for hytLt,tulic anti purge tubes and
lines.

R-3896-3 21 January 1971 C,mnges hydraulic pressure Incorporated
Vol Ii-48 required fox' engine control valve

actuatioa.

R-3896-3 28 January 1971 Adds inspection re:lulrements tor Superseded by
Vol [I-49 oxidizer dome purge check valve R-3896.3

and ig_fition monitor valve dt:q)hragm, Vol 11-51
&lid corrects a part came in engille
control valve assembly procedure.

R-3896-3 18 February 1971 Chatges damage limits for thrust Incorporated
Vol II-50 chamber nozzle extension external

rei,fforctng bands.

11-3896_3 14 April 1071 Adds Inspection i'eqnirementt_ for Incorporated
Vol [I-51 oxidizer dome pu,'ge check valve

and ignition monitor valve diaphragm,
and corrects a part name ta engine
control valve assembly procedure.

R-3896-3 29 April 1971 Adds a requirement to inspect that hlcortmrated
Yol II-52 spm:;fled p,'u'is in the oxidizer valve

and the turbopump are no _.dyrd.

Change No. 20 - 19 May 1971 A-5



APPENDIX

Supplement
Number

R-3896-3
Vol II-53

R-3896-3
Vol II.,54

I{-3896-3
Vol 11-55

R-3896-3
Vol 11-56

R-389A-3
Vol II-57

R-3896-3
Vol [1-58

R,-3896-3

Vol II-59

R--3896-3

Vol II-60

Dated

30 April 1971

15 July 1971

2 August 1971

3 August 1971

16 August 1971

11-3899-3

Volume II

MANUAI DATA SUPPLEMENT RECORD
(continued)

Description

Revises tile test requiremenis and

limits for the turbopump speed
transducer and the volumetric liquid
oxygen transducer, and changes the
oscillator control and posllion
settings for checkout valve testing.

Adds a procedure for performing
a fuel valve nose seal liquid leak test.

Adds procedures for repair of the
engine control valve start and stop
solenoid valves.

Reverses the open and closc port
callouts in specified steps when the

stop solenoid valve is energized or
override port is pressurized duriJ_g
_ngine control valve and four-w_y
solenoid valve testing.

Adds prelnstsllation test procedures.

13 October 1971

20 October 1971

3 ,Inn,tory _972

Replaces engine control vatve and

four-way solenoid valve high-pressure
test with an external leak test.

Deletes proof-test procedures for the

gas generator oxidizer purge check

valve, tile inert preflll check valve,
the bearing coolant control valve, and
the ignition monitor valve; deletes
high.-pressure test procedures for the
engine control valve start arm stop

solenoids, the engine conlroi valve
check _,alve, aJld the redundant shut-

down v',flve; adds procvdures for testing
the thrust OK pressure switch when
cot using Components Test Console

G3141; and adds a procedure for
reforming copper rings on temperature
tl ansducer NA5-27414.

Adds a caution specifying the sequence
oI removal ;rod installation of parts
requi,'ed to prevent damage to parts
when the four-way solenoid valve is
partially disassembled.

Supplement
Status

Incorporated

Incorporated

Incorporated

Incorporalcd

Incorporated

incorporated

Incorporated

Incorporated

E.

)

:')

A-6 Change _o. 22 - 15 February 1972



R-3896-3 APPENDIX
Volume II

(
MANUAl, DATA SUPPLEMENT RECORD

(continued)

Supplement
Number Dated Description

Supplement
Status

R-3896-3
Vol II-61

R-3896-3

Vol II-62

P,,-3896- 3
Vol II-63

R-3896-3
Vol II-64

R-,3896-3
Vol Ii-65

25 April 1972

3May 1972

13 June 1972

14 June 1972

5 July 1972

Adds a requirement for a filter in

the hydratdic supply to the pressure
port on housing 89-555267 for
testing start and step solenoid valves.

Expands cleaning requirements and
adds cleanness acceptability criteria
for four-way solenoid valve Jilters.

Changes the pressure limit for low-
pressure gases.

Adds a caution when installing close
dta.metral parts in body oi four..way
solenoid valve and adds a minimum

leakage requirement at four-way
solenoid valve return port when both
start and stop solenoid valves are
energized.

Provides additional procedures for

the start and stop sulcnoid valves,

which includes complete disassembly
of the valves and special cleaning
procedures for the solenoids.

Incorporated

Incorporated

Incorporated

Incorporated

Incorporated

(
Change No. 23 - 3 August 1979 A-7/A-8



~IANUAT, DATA SUPPI,f;MOO' NO. R.3896-, VOL n .66
Sheet 1 of I 25 October 1972

This ~uPI'I em"ni, aff""t. the datu in 'fechnical Mallual R-,fl96-3, Volume II. Hoke a
"<'fHence to this suppl<'llicnt in the margin next to the data beilll( supplemented;
l!lIter the llIunb,'r, da;,,', alld subject mE\tter of the Bupp1l>mNlt, 011 the Halma! flat,n
Supplement Rccoru; s'lll file thh supplement, in the App,mdix to this volume.

11his RupplelOent changf;s ~he requirmnpnts specifying- US\~ of start and ~top 801pllOid

opt! cs! i "spec ti on eqni pmen L

£!!..E.l1ge 23-'~6D~!!grae!.!...~;-36, eteL~ ..t...£!!~.!!!!-!!ubete~ a8 follows:

(2) Visually inspect the following soJ.elloid (6) drilled )!Iweages (\lee of a
stereoruicroscop" wi th mt\gllificlltion of 20 - lOx is r~co'rtllended) for 811)' plll'ticles
not removml during cle.~ning::



MANUAL DATA SUPPLEMENT NO. R-3896-3 VOL II-67

Sheet 1 of 2 29 Novembe" 1972

This supplement affects the data in Technical Mamml R-3896-3, Volume II. Makea referem:e to this supplement in the margin next to the data being supplemented;

enter the number, date, and subject matter of the supplement on the Manual D_tta

Supplement Recocd; mid file this supplement in the Appendix to this volume.

This supplement adds a if.me requirement that must be observed when inspecting

fuel valve nose seal for liquid leakage, and changes the reverse-flow and reseat
test for the checkout valve.

Oriel4- 3232__A]_.aragraph_ 14-22A_t.__z._______Procedurescolu_l__mj cha_!_e....... _te_,,_tek and m as
follows:

Inspect wtlve nose seal for liquid leakage for 10 minutes minimum.

On page 21-18, rep:l_ce figtn'e 2!-12 with the a_tached ft__g__re.

(

O__a pag___e21-20, paragraph 2]-20j_e ste___p_,_nd result to read:

c. Connect checkout valve to conso'te

for reverse-flow-test. M_.xke mLre

piezometer is located _,ithin 6 inches

of OUT.I,ET No. 2 port (C)° (See

figure 21-12).

None

On page 21-20, paragraph 21-20 change step i and substep 2 and result to read:

i. Ustng HIGH pressure panel,

apply pressure to OUTLET No. 2

port (C) as follows:

(2) Adjust PRESSURE I_EGUI._kTOR

until PRESSUI4E MONITOR "B" gage

ndlcates 100 *5 psi.

OUTLET No. 2 port (C)

pressuxized and PRESSURE

MONITOR "B" page indicates

I00 _5 psl.

(

On page 21-20, paragraph 21-20, change step t: and substep 2 and result to, read:

k. Using HIGH PRESSURE p;me]_

reduce pressure t(J OUTLET No. 2

port (C) as follows:

(2) Adjust PRESSURE REGULATOR HIGH PRESSURE panel

until REG SUPPLY PRESS gage indicates zero. depressurtzed.



+ MANUAL DATA SUPPLEMENT NO. R-3896-3 VOL 11-67
Sheet 2 of 2 29 November 1972

(

(
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MANUAL DATA SUPPLEMENT NO. H-3896-3 VOL II-68
Sheet 1 of 1 15 February 1973

This supplement aIfectli the data in TeclUllcal Manual R-3096-3, Volume II. Make
a l'efel'lJnce to this Bupplement in the margin next to the data being supplemented;
enter the number, date, and subject matter of the Bupplement on the Manual Data
Supplement Record; and me thl8 supplement In the Appendix to this volume.

This Ilupplement changes electrical harness connector Inspection and repair re
quirements to permit cleaning of corroded pin contacts.

O!!,.p'age 18-4, figure 18-4,.! wldor InspecUng and Hepalrin{l, replact;

"Corroded pill oX"
Bocket contacts. "

with the following:

Corroded pin
contact.

Corroded socket
contacts.

"Heplace harness."

Clean as outlined in
R-8B96-3, Vlll'Jme I.

Replace harness.



MANUAL DATA SUPF"LFMENT NO. 3!l96-J VOl. TI -69
Shoot 1 of 1 j Apri I 1973

Th1~ supplement affocts tho data .In ""chnio",l IfnTltll\l H-1t'l96-;, V"llIllJ" IT. Hakc a
referonce to tbia supplement III tho IIIIIrglll Ill'xt to tho data bolr-It supp1omontl'fl;
ontol' tho 1I11mlJer, dato, at,,1 subJect matter of the ~upp1emcllt 011 th,' Mallual )Jata
SupploTnPllt. Ilooord; alld fil e thh sup l' I ement I n the ApP"nd i x to thi a vo Illm".

This snpp1l'ment adda warll I IIj7,S for handli 1Ij7, 8 poel f 1(, mn ted aI- "" cd in the manua!.

On pagc 8-13, paragraph a-1M, add th~~!owinL~rninit bofol'o step e:

"'MINING

White sealant m'V-102 Is flal1lllll1bl" and ",,'Rt not. I.e
URCel noar heat, sparks. 01' open flamo. 1 t is t.oxlc.
Inhalation of i1.s vapor" or pl"olonlto,i eontnot. .,Ith
the e ..n1tmt olin cau~" "CriOU8 bodily hnt'm. fn cas"
of prolonged exposnre, I tmnodiate1 j ohtni 11 "frosh nil'
aud waeh sId n ",ith 80ap "nd water.

O~ago 15'~-Y.~!'!'l!3...15-1J}l,~ the fo_~lowitll(_~~__~fo"" stop_~:

WAlt'I/ING

Vi ton elastolllc1' C-:l28 n7~' 18 flallllllllble and 1l1lIHt not
be ~sad near hoat, sparka, or oPPo flam... It is toxic.
Inhalation of its vapors or ]lro10nl(e<1 contlwt with the
<luring ~ent Clm oAuse sorious bo<1.IJ.~· harm, f n oa.. ' of
prollmgod exp08U1'f), 1.ll1moeliately oM.aill frosh ai " and
wash skin with Hoap and w~ter.

Q~age 18-7, paragr.!!Eu 18~E!.I~d ih? fnllo',:!ng war'ning before step b:

WAHNING

Potting COmpUIUld rn-l~5~ is t~xic. Jrma1ation of its
vupor" or oon~ot with the 1IIllteri a1 oan callso sori "'10
bodily harn. It tlJust be used In a well.,venttlated area.
III O....Re of oontaot. Wl\ah skin wi:th soap and wat!'.r.

oll.~-!.'!:7..!...f.~_'!F.:aph18-8, ohangu 8t21'-.£..J2.-~

b. Tboroullb.ly nrtx 22 varts of A to HlO plU'ts of H, 1,y weight, ,,:!, potHng
compon.nd Pll-155J (blaok) \l'roduo·ts Researoh lind Chemica!, Sellwo) for one minute.

On pago 18-7, p~.ph 18••9, add.!~ol1ow!ng~l'ninl'i hoforo stIlI! e:

WAllNING

Primer 1200 ll'Y''' ia f! atllllltlble dnd tn1J.a t n(lt 1", I1so<1 noar
heat, sparks, OJ open fl~ne. It is toxic. Inhalation of
i is VIIpors ~r prolonge,1 cllntact In th tue primer olln ~aU8e

seriouo bod:..ly harm. In "aee of prolonged (·xpoaurlJ. 1_
1J13dilltolyobtain freal! air and wash akin with nOllp lind w/lter.
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~pflgo 18-'7, paragraph JII-9~ add the fol1",dn[~ ~',n'lllng tweDro atep !:.:.
WAIl.NTNG

Pl'imor 1200 R'l'V is flamnlflblo aud must not he usod
near hoat, sparks, 01' opon flame. It iH °toxio. In
halation of He yapOrR 01' prolonl(od oontaot wi. th tho
primol' ean oause sorious bodily harm, In oaRe ot
pl'olou!!ed oxpoeure, LlIsodiatoly obtaiu lroeh air /lud
wauh skiu wi. th BoaI' and wator.

On plIgo 111-7, I'aragl'aph 18-9,~/(o At'll' l' to t'~/ld:

o. Apply a thin coat of pl'imor 1200 Irl'V (\low Co,;,! ":: ,.~: 1'/ to metal all1'faoe
of 1'01'1111' arell' apply onl y ououah pl'i mer to glvo a pi nk ti 11(.(0 to the motal.
Allow to dry 101' a minillmm of 60 lninutos.

On l'fljliO ~7_II, paral!1'aph '.'.7-7, chango proc.0 ,luI' 0 °to ron,l,

27-7. RM'AIRING POTTING COMPOUND.

WMINING

Isopropyl aloohol h flRllIlllllblo amI mast not 1'0
usod near hoat, sparks, or opon flame.
Inhalation of the vapors or prolonll:o<1 oontaot with
the Iiqui (1 Cllll cause seriOlls injury.

NOT/,;

Stepa a through 0 outlino ropairing potting Rnd
atepa d through 1 outUno replaoing pntting.

a. Clean dame.god arell by wiping wI th n cloRn, lint-froo (!loth damponed wi til
isopropyl al0l)1101 (Fedel'al Speotfiofltion TT-J -73J). Allow Rolvent to dry oo~·

plotnly.

WARNING

Adhesive sealant RTV-I08 t a flallDllllblo and llIUSt
not bo usod noar beat, sparks or open flame. It
is toxic. Inhalation of its vBpors or prolonged
c/lntaot with the soalanot oan Ollllse serions bodily
hRl'1ll. In case of prolonged 0xpo8\U'e, innllodlatoly
obtain fresh lIir and wash sllin with MOP Rnd \fllter.

b. Apply :ldhosivo sftalant R'I'V-I08 (Genol'lll ~;J eotl'io) to dnnll\((od aroa lind using
a spatula, smooth out sealant and remove exooss mat..l'ial.
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I'. Allow sealant to cure at rooM temporature for approxilllJ1toly" 16 hours.

<1. Romovo all potting oompound from f n<1 of jUllotion box. ::'Rko caro not to
,'olllOve marldngs en junction box.

o. Thoroughly olean ropr.ir aroa by w:lping with II clolln, Hnt-freo oloth
<1ampened Idth iSOpl'Oyyl aloohol (Fedol'lll Speoification T'j'-I-7J5). Allow solvont
to dry completely.

WAllNING

flilioono primel' SS_'.120 is flalJ1lJUlblo un<1 nntst not ])0

usod nOl\l' hoat, spllrl,s or opon fInmo. It is toxic.
Inhalation of ita vapors or prolongod oontnot with tho
p1':lruOl' can oaueo seriouB hodily hnrm. In OI\SO of 1'1'0

10ngo,1 eXpOB\Il'O, illllJlodiately obt,ain fl'OAh nil' nrHI wash
skin with soap and water.

f. Apply a thin, evon ooat of si11oono pl'inlor SS-I.120 (Gonoral Kloctrio) to
sID'fROo of rspalr are.... Allow primor to dry for a mininntm of 30 minutes.

WAllNl~G

Silioono ruin nTV-615 oontains an all{alino lJutalYllt
that may caulle burna. I"t 1IlUAt not bo allowod to
oontact sl{in or clothes. In oase of oem"taot, wash
~ldn with soap and ",atel' and tl'eat in,jlll'od al'Oll as
'-' burn ..

g. Thoroughl)' mix 100 parts ot ol11cono rosin IlTV-61:;A to 10 ±O.5 pal·ts of
ouring agent R'l'V-615B (Goneral FJ1P.ctrio) by woight, for a mi"lnnlm of 3 nrlnnto8.
Potting Ufe is apprOXImately B hourA. Usc only cloan-metal 01' !l'1ll-waxed con
tainers with a oApaoity 3 timos as large as potting nux.

h. Place potting mix ill a vacuum chamher and pull II min:lrmlm vacuum of 27 inohos
of morolll'Y for I1pproxilllJ1toly 10 minutos to remove ail'.

to Plaue a nylon cast on eaoh lockwire hole of conneotors to form a groovo
O. HI inoh deep fro~ 10"l<wil'0 flAnge, 0.12 inoh ·,ddo, (illll O. 2~ inch lon/{ aftor
potting Is cured.
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1hls oupplement affects the data in Technical Manual R-3896-3, Volume II. Make a
J'('If~rence to this enpplement In the margin next to the data beil!g supplemented;
enter the number, date, and subject matter or the sup~lement on the Manual Data
Supplement Ileeord; and rile <:hia supplement in the Appendix to this manual,

'This supplement changes leak-test "OlIlpound (MIL-L-2556'r) to leak-teet cOIIlpoWld
(MSFC-SPEC-384 ) •

Change l~~-teet compound (MIL-r~255671 to leak-teet cOlIlpound (M3FC-SPEC-384 ) in the
!ollowing p~.~

Page No. Paragraph No. Step

2-6 2-12
2··10 t-13 i
2-11 2-13 n
3-11• 3-12
3-31 3-16 e
3-52 3-31 d and J
3-52A 3-31P. e
11-3/4-4 4-12
7-717-8 7-14 j
13-20A/13-2011 13-12
111-9 14-12
15-11 15-18 r
15-14B 15-19 q
15-22 15-22
19-7 19-12
19-26A/19-26B 19-17 04
19-28 19-17 z
20-6A/20-8B 20-12
21-10 21-17
21-28 21-23 h
21-29 21-23 w


