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R-38P6-5
Volume II

INTRODUCTION

Introduction

This manual, consisting of Volumes I and II, Is
one of seven R-3896-serles technical manuals
prepared to prflv:de orIicla! Rockeldyno field
support documentation for the operation and
maintenance of the F-l Rocket Engine, Part
NUlllber 104001, Serial Numbel's F-202& Ihroueh
F-2093, and Us related ground support equip
ment, designed and manufactured by Ro"ketdyne,
a divisIon of North American Rockwell COI'PO
ration, 6633 Canoga Avenue, Cn.nOb'll Park,
California 91304. The Inforrnatlon In these
manuals was prepared by Logistics Product
Support Department of Rocketdyne.

The Instru<:tions In the manuals are used more
effectlvely when each manual Is current alld
complete (see figure 1) and Ihe purpose and
. cope of each manual Is known. The manuals
Illat c<'mpletc this series, and the nature of the
data each provides, are found in the' manuals'
contents and support fu"Ctlo'IS chart.

I. F-I MANUALS--THEIR SUPPORT
FUNCTIONS.

The manuals' contents and support functions
char! lists all F-l series technical manuals,
describes the support function each manual
serves, and Usts the secllon titles of narh
manual. The chart also explains hal< II", tech
nical data in each man\'~l relates :', l;"~ support
of the engine and Its ground sUPllOrl ('qulplnent
throughout a normal engine flOl' ••IS well as dur
ing unscheduled malntenancc lJ.sks. Jnformallon
appearing In one manual Js not <Iupllcated in
another manual. Thus, information on the de
scription., operation, and maintenance of a parti
cular piece of ground support equipment Is Jound
In R-3896-5, Volu:-:oe I, FoOl Rocket Engine
Ground Supp"rt EqUipment Maintenance and
Operation manual. However, the actuallnstruc
tlons for servicing the engine using that piece of
ground support equipment Is In R-3896-3, Vol
ume I, F-l Rocket Engine Maintenance and
Repair manual.

Manua)

R-3896-1
F-l Rocket Engine
Data

Contents and Support Function

This manual contains a physical de- I
scription of the various F-l engine II
systems and the Individual engine III
system components; a description
of the flow the engine follows from
the time It Is accepted by the ('.lstom
er through Apollo/Saturn V launch;
data pertaining to engine design
characteristics Including environ
mental condlllons, altitude, mass
properties data, turbopump inlet
propellant conditions, and Interface
connections for mallng the engine
with the S-IC of It.e saturn V
vehlc1,,; and nominal engine perfor
mance characterlsllcs, methods for
predicting engine variable
characterlsllcs, and other pertinent
Information that can be used as an
aid for analyzing and/or determining
specific engine performance. The
manual aerves to familiarize the
reader with the design and operallon
of the lo'-1 engine and serves as a
tralntng aid document.

Section and Title

Description and Operallon
Interface Design Criteria
Performance
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Introduction

Mannal

R-S896-3, VoluTile I
F-I Rocket Engine
Maintenance and
Hepalr

R-sa90-3. Volume II
F-I Rocket Engine
Maintenance and
Repair

R-S8a8-5
Volume II

Contents and Support Function

Thla manual contaIns general matn- I
tenance practices that are peculiar
to the engIne covered In this volume II
and to the component repair proce- III
dures contained In Volume II oHhls
manual; the use of engIne. thrust IV
chamber, and nozzle extension
ground support equipment and the
tasks necessary to prepare tho
equipment for maintenance using
the applicable pieces of ground BUP-
port equtpment; detailed procedures
for component removal, reinstalla-
tion. or replacement, and the post
maintenance teot requirements that
wlll verify the Integrity of engine
systems affected by the removal of
Individual engine components and
lines. This volume and Volume II
prOvide the necessary maintenance
and repair data to perform \lIlsched-
uled maintenance tasks on nn unln
stalled engine arid the required post
r..a.\ntenanco tests to determine that
the engine Is In an oper'lble condition.

This manual contains cleaning, In- I
spectlng. repairing, and testing 1I
procedure~ for the Individual engine l!I
components. This manual provides IV
the data to restore and/or maintain
components of the engine In an oper
able condl lion for reinstallation on V
the engine or assignmentasa spare. VI

VII
VIII
IX
X
XI
XII

XIII
XIV
XV
XVA
XVI
XVII
XVIII
XIX
XX
XXI
XXII

Section and Title

General Maintenance and
Repair

H2ndllng
Component Removal and

Installation
Po~t-MalntenanceTest Re

quirements

Quick-Disconnect
Gas Generator
Gas Generator Ball Valve
Gas Generator Injector Purge

and Pump Seal Purge Check
Valve

(Deleted)
Heat Exchanger
Heat Exchanger Check Valve
Thrust Chamber (Installed)
Thrust Chp.mber (Unlnstalled)
Thrust OK Prp.ssure Switch
Inert Preflll Check Valve
Oxidizer Dome Purge Check

Valve
Oxidizer Valve
Fuel Valve
Turbopump
Turbine
Bearing Coolant Control Valve
(Deleted)
Electrical Harness
Hypergol Manifold
Ignition Monitor Valve
Checkout Valve
Engine Control Valve
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Manual

R-3896-3, Volume 11
(cont)

H-3896-4
F-I Rocket Enr,lne
lllustrated Parts
Breakdown

R-3896-5
Volume 11

Contents and Support Function

xxm
XXIV

xxv
XXVI
XXVII

XXVI11

XXIX
XXX

XXXI

This manual contains tllustrative I
and columnllr listings of all parts U
of the onglne that can be disassem- III
bled, reassembled, repaired, re-
placed, or overhaul~d. This manual
locates and Identifies the interrela
tlonshlp of parts, aids In the requisi-
tion of replacement parts, tndicates
part usage and Interchangeability
and recommended repair or replace
ment for the F-l engine and tts
Individual components and parts.

Introduction

Four-Way Solenotd Valve
Thrust Chamber Nozzle

Extension
Pressure Transducer
Temperature Transducer
Flight Instrumentation

Junction Boxes
IUgld Ducts, Flexible Llnee,

l'nd Br'\lded Flex Hoses
He~undant Shutdown Valve
Volumetric Liquid Oxygen
Tral~sduoer (Oxidizer
Flowm'::(f'r)

Gimbal Boot, Insulation
Bool, and Insulation Seal

Introductlon
Group Assembly Parts List
Numerical Index

R-3896- 5, Volume I
F-I Rocket Engine
Ground Support
Equipment Mainte
nance and Operation

This manual contains safety re
quirements and general maintenance
practices peculiar to the equipment
covered tn this volume and to equIp
ment and T-tools covered In Volume
II of this manual; Inspection require
ments, physIcal description, opera
tion. Intended usage, operating
limitations, periodic maintenance.
and parts listings with maintenance
level codes for the F·l engIne
ground support equipment covered
In this volume. This volume pro
vides data to restore and/or main
taIn the F-l rocket engine ground
support equipment In an operable
condition.

I Safety Requirements,
General Maintenance. and
Handling and ShippIng
Equipment

II Hydraulic Pumping Unit
G2025

In Hydraulic Pumping Unit
G2026

IV Accumulator Unit G2027
V Engine Checkout Console

G3142
VI Pneumatic Flow Monitors

G3130 and 03131
VII Engine Verticallnst:lller

04049
VIn Engine Rotating Sling 04050
IX Flight Combustion Monitor

703227
X Components Test Console

03141 and Components
Adapter Set 03143

Xl Cryogenic Supply Unit 03146
Xli Pneumatic Flow Testers

03104 ami 03104MDl
XIII lUgh-Voltage Igniter Tester

03153 and Inert Igniter
9026622
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R-3896-5, Volume I
(cont)

R-3896-5
Volume II

Contcnts and Support ~'unclion

XIV

XV

Seelion and Titie

Impact Hecl,rder Unit G4090
and 99-9014031

Cc,mponcnts Welding Sets
9026560, 9026:i61, and
9026570

H-3896-5, Volume II
F -I Rocket Engine
Ground Support
EquIpment Mainte
nance and Operation

H-3896-a
F- I Rocket l':nlline
Thermal Insulation
.1IId Repair

R·3896-9
~"-1 Rocket Engine
Transportation

This manual contains inspection re
qulrements, physical description,
operati.m, Intended usage, oporating
limitations, periodic maintenance,
and parts listing with maintenance
level codes for the F- I engine
ground support equtpment end items
that al'e considered tools (Ie, tcst
kits, sets, and tools) and 1'-tools.
This volume provides data neces
sary to d~tel'mlne that those Itellls
of groun'l support equipment covered
by this volumo and the F· I field T·
tools are in an operable condllion.

This lllanual c~ntalns a description
of the therlllalinsulatinn panels,
special tools and equipment, instal
latilJll and removal proceduros,
access provisions, repatr data, and
applicable packaging, storage, and
handling Informatlon. This manual
provides tnformatlon pertlnent to
the maintenance and "epair of F-1
engine thermal Insulation.

This manual contains procedures
for preparing the F-1 rocket engine,
nozzle extension, thermal Insula
tlon, and miscellaneous engln\·
loose equlpmen. lor shipment, and
procedu,'es for shipping by truck,
air, or wldcr. Included are rec
ommended truck-, alr-, and water
transport check lists, which may be
used to make sure that procedures
and in-transit Inspectlon have been
performed.

Sec detailed table 01 contents for this
manual,

I Description
II Special Tools and Equipment
1II Installation and Removal

(Englnen F-2003 Through
P-2016)

IV Installation and Removal ,
(Engines F-2017 and
Subsequent)

V Access Provisions
VI Storage and Handling

I Preparation for Shipping
II Shipping by Truck Transport
III Shipping by All' Transport
IV Shipping by Water Transport
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R-3896-1l
F-l Rocket Engine
Operating
Instructions

R-3896- 5
Volume II

Contents and Support Function

This manual contains complete. I
authorized field op~ratlng requlre- II
ments that affect F-l !Ught engines III
F-2029 through F-2098 during nor-
mal operational flow from engine
r, celpt at MAF through vehicle
launch. Specific and general require
ments and procedures for normal
F-l engine activities are provided
and Include acceptability criteria
and lImltn, special constraints,
safe~' precautions, and correct
sequences required to satisfactorily
accomplish the activities.

Introduction

Section and Tille

Operating Requlremen j

General Requlremen"
Operating Procedu" .j
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Introduction R-3896-5
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USE YOUR MANUA:" ONLY If CURRENT
ANI) COMPLETE

Manuals that are not current and complete
are not authoritative docu~lents a~d are not
to be used. The follawbg outlines the method
fordetermining whether youl'lnanual is cur
rent and cOmplete.

A. DETERMINING CUHRENCY. To be SUl'e
that yours is the btestlssue of the manual,
refer to Confl!:uralioll IdenlificaUon & St"tus
Report , which Is revtsed monthly and lists
the technical manual numbers, titles, unin
corporated supplements, and latest change
01' revision dates. YoUI' maouat must have
a title page with the same 01' later date than
the date shown in the CorJiguration Identifi
cation & Stf!tus Report. YOUI' manual must
also include the unincorporated supplements
listed in the Conllguratlvn Identification &
Status Report, or tf your manual Is later than
shown in the report, the unincorporated sup
plements listed In the Manual Data Supple
ment Record in your manual. If your title
page Incorporates "vo dates as Illustrated be
low, compare the change (lower) date. If your
manual is not current, obtain a current copy
through your technical manual supply system.

'. I

,,"".u_

/' ~ -r II -"'''-='I~'G' NO. 3~~J~N,'i.':' ::::::=:::::..

B. DETERMINlNG COMPLETENESS. To
be sUl'e that your manual Is complete, make
a pagp-by-page comparison of Its pages to
those listed in the List of Effective Pages.
The List of Effective Pages, which shows the
change status since the basic Issue Or last
revision, is found on thJ alphabetically let
tered page(s) immediately following the htle
page. All pages, except supplements, are

Itsted y,1th their Issue dates. Manual pages
th..t are dated must have the same date as that
appeartng In the List of Effective Pages for
that page. Unchanged l>agcs art'; listed as
"orlbinal" and arc nol dated.

HOW TO Krmp YOUR MANUAl.
UP-'i~-DATB

Ali design thanges al'e made 10 the rocket en
giop. and ground support equipment and heller
methods of maintenance :J.re discovered, your
manual is periodically changed, revised, a'·
supplemented. The follOWing steps will help
you keep your manual up-to-date:

A. CHANGES. Updating by uddlng to 01' i'a"
t1a1ly replacIng exisllng pages is defined as
a change. Changes can be Idenllfled by the
change notice on the new title page.

To collate n change I refer tothe FlUnglnstruc
tlons sheet Issued with the manual and proceed
as follows:

1. Remove the pagE's Itsted in the "Remove"
column of the FllIng Instructions sheet
lrom the manual and destroy them. Do
not concern yourself with the data on the
opposite sIde of the deleted page sInce,
If this date Is not deleted, it ie replaced
In the change package.

2. Insert all pages listed In the "Insed"
column of the FllIng Instructions sheet
tn sequence. Pages wtth a suffix leller
are Inserted In alphabetical order follow
ing the page wtth the same basic number;
for example, pages 3-14A, 3-14B, etc,
follow page 3-14.

GEN-NASA-IA

Figure 1. How to Maintain Your Manual (Sheet I of 2)
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3. U vou al' .. un~ure of the status or any
Jla~l' or pages, refer to the List of Effol'
t1vt' Pages and make sure your manual
contains pag('s (with the corresponding
change dates) listed in tpe List of Effec
tive Pages.

4. Remove manual supplements that have
been lncorporatecl.

NOTE

Incorporated supplements can be
determined by reviewing the newly
issued Manual Data Supplement
Rccu~d.

D. P.EVISIONS. Updating by replacing all
the existing pages of a manual is defined as
a revision. Revisions can be identified by the
replacement notice -:;,1 the new title [/age.

,'.\lun'"... ... ,

fillS I'UULlcAT[O~ lU;I'LACI;~ TECIIliIC,U,
HA.\UAl, II-XXXX-X DATI:n 1 Al~IIL 19h9

To collate a revision, proceerl as follows:

1. Hemove and destroy all existing p~.ge6 of
your manual except Manual Data Supple
ments that have not been incorporate'l.

Non~

Unincorpora(cd supplements can be
identified by reviewing the M~niJaJ

Uata Suppleme;'l Hecord supplil'd
in the reVision.

2. Insert the new pages in your cover.

C. SUPPLEMENTS. Updating that author
izes the additIOn to, or ~lt('ration of, the ('x
isling dat~ in you;: manual is defined as a
Manu?l Data Supplement. lnformation on how
to insert supplements is fOllnd in the supple
ments.

HOW TO KEEP ADREAST OF THE LATEST
CHANGES TO TECHNICAL DATA

Changes and/or additions to technical data
aI''' identified by a vertical bar (change bar)
in th" manlin of Ihe page adjac"nt to the
changed dala. A direct comparip'JJl between
the 1lt'1V (identified by the change bar) and the
old data will help you in identifying specific
changes made.

_______________GEN-NASA-2!

F'lgu~e I. I/ow to MaIntain Your Manual (Sheet 2 of 2)
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.~. CONFIGURATION IDENTIFICATION.

EQUIPMENT CONFIGURATION. The MD
Identification symbol and the equipment model
designation Incllcate the configuration of the
equipment Md distinguish II from models In
corporating Jifferent changes and from basic
models. A basic, unchanged confih'\lration of
the equipment has no MD identification symbol.
MD identification symbols arc added as ~hanges

affecting configuration are Incorporated Into
the equipment. The MD identification symbol
is stamped on the MD plate, which is mOWlted
near the engine nameplate.

MD IDENTIFICATION SYMBOLS. The MD
Ident..ication symbol is a composite number
re.presenting all the changes affecting conllg
u,'ation (MD changes) that are incorporated or
not lncorpo~ated into the equipment. The
,ymhol represents a consecutively numbered
series of MD changes. Any MD change, or
series 01 MD changes, not Incorporated IS
represented by an "X." Multi-digit numbers
are underlined. Two figures together represent
the limits of a series of Incorporated MD

changes. Figure 2 illustrates how MD changes
Incorporated in the equipment are represented
by the MD identification symbol.

MANUAL REFERENCE. A reference that ap
pears in the manual may refer to a series of
MD changes or to an individual MD change: for
example, "M09" refers to MOl thro'Jgh MD9
but "MD9 change, " refers to the individual MD
chang~ 9. This latter type of reference which
is illustraled Ii! figure 2, identifies sep~rate
sets of information required by differences In
?onfiguratlon. When an MD reference appears
III this manual, examine that ~m identification
symbol on the equipment to determine which set
of information is applicable.

3. CONF1GURATION CHANGES--MANUAL
EfFECTIVITY.

Refer to H-3896-5, Volume I, for a list of ap
proved ECP's (Engineering Change Proposals)
and associated MO numbers applicable to equip
ment covered In this manual. Ground Support
Eq'llpm'mt configuration information is in
R- 5857, Saturn F-l Configuration Identification
& Status Report.

MD CHANGES lNCO!lPORATED

, 3 4 e , e 9 lQ 1.1 U

I I I I I I 1 I I I
MD IDENTIFICATION SYMBOl..

I I 1 1 I I I I I 1
MD9

I I I 1 1 1 I 1 I 1
M04X'7 ax 1.9~ - -I 1 ·1 I I 1 1 I 1 I 1
MDX69XU -I 1 I 1 I I I 1 I 1 1

MANUAL RErf.~ENCE

1 I I I 1 I I 1 I 1 1
MD9

I I I 1 1 1 I I 1 I 1 1
MD9 CHANGE -I I 1 I 1 1 1 I I 1 I I
MOll

I I I I I I I I I I I I
MDIj CIIANGE

I 1- L..L.L.L~
NOTE: A HORIZONTAL UN& wrrHIN THF. CHART INDICATES 'tMl!: Mn

CHANGE REFERRED TO [N' THE SYMBOL ot. REnRENCE AT
THE LEn.

OEN·ti3B

Figure 2. MD System
xU Change No.2 - 14 Auguat 1969
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SOURCE AND RECOVERABILITY CODE LIST.

The Source and Recoverabillty Code List IndJ "
cates the maintenance level at which an Item
may I)e repaired. or the level at which It may
be replaced as a complete unit.

The Source and RecoverllbllIty Code consists of
two parts. a letter and a number. The letter
denotes the level at which the Item may be re
moved and replaced and the type of action that
may be taken. The number denotes the level
at which the Item may be repaired. Definitions
of the codes are as follows:

Source Code

A •••• Assembled from component parts

F •... Removed and replaced at field level
(using sites)

D •••• Removed and replaced lit depot level
(Rocketdyne)

x .... Will not be procured

M •••• May be manufactured at level
designated by accompanying digit

Recoverablllty Code

1 •..• Field level (using sites)

2 •... Depot (Rocketdyne)

3 •••• Nonrepa.lrable

Th6 followIng examples Illustrate the use of
the Source and Recovera1:llllty Code:

Valve (F-I) Replaced at field sites; repaired
at field sites

Seal (F-3) Heplaced at field sites; no re
pair at any location

Piston (D-2) Peplaced at depot; repaired at
depot

Change No.2 - 14 August 1989
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Section I
Paragraphs 1-1 to 1-3

SECTION I

TEST KITS, SETS, AND TOOLS

WARNING

THE FOLLOWING GROUND SUPPORT EQUIPMENT MUST BE OPERATED BY
AUTHOIUZED PERSONNEl, TRAINED IN THE USE OF THE EQUIPMENT.

G2030, OKldlzer Dome Flushing Kit 03136, Thrust Chamber Throat Plug
G2037 , Fuel Drainage Kit G3144, Turbine EXhaust Exit Pressure Check
02038, Temperature Transducer Installer Fixture

and Remover Kit 04079, Nozzle Ext~nslon Allnement Tool
G2039, Scavenge Pump 04086, Trunnion Nut Torque Wrench Extension
G3135, Hypergol System Tool Kit 99-2012908, Fuel Drain Vent Adapter Kit

1-1. SCOPE. This section contains Inspection,
descrl;:>tlon, operation, and maintenance of test
kits, sets, and tools. Refer to R-3896-5,
Volume I, for safety precautions and general
repair procedur'ls. The parts list conststs of a
tabulated listing of all parts requtred for sup
port of the equipment at the field sites. The
parts are listed in disassembly order, except
where disassembly order does not apply, and
are keyed to an associated illustration by index
number. The relation of a part ~o Its next
higher assembly Is Indicated by Indention.

1-2. INSPECTION.

1-3. Figure 1-1 lists items to be inspected,
conditions to be sought and corrected, and

frequency of Inspections. Inopectlon require
ments are classified as visual and periodic.
Their scope should be Increased or decreased
to suit varying conditions. All Inspection
reqUirements cannot be accura.tely predicted,
because they are directly affected by local
operations. Vtsual Inspection Is defined as an
inspection to determine If there are undesirable,
discrepant, or damage conditions and to make
sure that hardware confl{nlratlon Is In accord
ance with appropriate records. Visual
inspection Is conducted prior to operation of the
unit. Periodic Inspections are conducted at
speCified periods. (See figure 1-1 for inspection
and periodic Intervals. )

Periodic (Montels) Periodic (Months)
inspection 3 6 12 24 inspection 3 6 12 24

Visual inspections for 3. Damage to sealing
all units surfaces and

1. Obvious signs of
gasket seals

damage to all Oxidizer dome flutlhing
structural members kit G2030

2. lllegible stencils, 1. Cuts or abrasions X
decals, or name- In holes and dam-
plates aged coupling nuts

3. Contamination that 2. Damage to gages, X
could result In ad- disconnects, man-
verse effects to \fold, and fittings
equipment Or engine 3. Pressure gage X

4. Completeness of calibration check
units and records 4. Proof-test explra- X

5. Damage to tlon (Paragraph
threaded fasteners, l-U)
Inserts, and
fittings

Figure 1-1. inspection Requlrerrents (Sheel 1 of 3)

Change No.6 - 27 March 1972 1-1
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Periodic (Months) Periodic(Months \
Inspection 3 6 12 24 Inspection 3 6 12 24

Thermal insulation In- Test plate, plug, and
stallatlon set 02035 tool set 03132

1, Binding of aline- X
ment clamp and 1, Improper rating on X
flange bending test plate burst
tools diaphragms and

2. Broken jaws of X incorrect Installa-

flange unbending tion

tools 2. Damage to sealing X
3. Damage or dete- X surfaces and

rioratlon of liner gaskets of test
In container plates

Fuel drainage kit 02037
1, Damage to ends of Before use. 3. Proper lubrication X

extension wrench I I I
(paragraph 1- 86)

Hypergol system tool
2. Damage to threads Before use. kit 03135

of setscrews I I I 1, Damage to sealing X
3. Damage to threads Before US". surface

of adapter I I I 2. Binding lever and X4. Damage or dete- Before use. push rodrloratlon of liner
in container Thrust chamber throat

Temperature transducer plug 03138
installer and remover
kit 02038 1. Damage to threads X

1, Damage to threads X of shaft

of shaft 2. Damage to throat X
2. Damage to threads X seal Inflatable tube

of gUide and seating surface
3. Damage to threads X

of shoe 3. Improper ratlng on X

4. Damage to threads X burst diaphragm
and In~orrect in-of pilot stallatlon

5. Damage to surface X
of pilot 4. Proof-test expira- X

Scavenge pump 02039 tlon (paragraph

I. Cuts or abrasions X
1-88)

In hose, and dam- Turbine exhaust exit
aged coupling nuts pressure test fixture

2. Deterioration of X
03144

Tygon tubing I. Damage to Inflat- X
able seal

3. Proper lubrication X 2. Damage to threads X
(paragraph 1- 54L) clamp assembly

Figure 1-1. Inspection Requirements (Sheel 2 of 3)
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Periodi (Month; I I'eriodic (Months)
Inspection 3 6 12 24 Inspection 3 6 12 24

-
Nozzlc cxtenslOl. allne- Band clamp tool kit
meni tool 04079 04087

1. Deterioration of X 1. Damage to jl\ws X
girth and suppor l
strap.. Air-powered smpler

11023569
2. Damage to X

threaded par:s 1. AUnement of X
head to die

3. Proper lubricaf.lon X
(paragraph I-D9) Thermal Insulator

grommet tool set
Turbopump support 9023570
G4083

1. Damage to swages X
1. Proper lubrication X and backin@: tools

(paragraph 1-132)
2. Damaged or X

2. BlndJ IIg of connec-
I

X cracked spring
tor thumbwh'lcl
pnd keeper Four-way hydraulic

manifold check valve
3. Damp O'e to wrench X cap 88- 557487

flats of adjustment I
nut 1. Damage to boss X

threads
4. Galled thr'lads In X

clevis .2. Damage to seallng X
surface

5. Proof-tcllt exph'a- X
tlon mar !graph Insulation moisture
1·12 ) detector 99-9026366

Thermal Insulation
allnement fixture 1. 'limer adjustment X
04084

Fuel drain vent adapter
1. Allner.lent of X kit 99-9012908

locatc,rs
1. Deterioration of X

Trunnion nut torquc Tygon tubing
wrench extension
04086 2. Damage to X

threads
1. Damage to threads X

of bushing

Figure 1-1. Inspection Requirements (Sheet 3 of 3)

Change !'lo. 3 - 12 December 1969 1-3
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Paragrapl ; 1-4 to 1-12

R-3896-5
Volume II

•

1-4. OXIDIZER DOME FLUSHING KIT GZ030.

1-5. DESCRIPTION.

1-6. The oxidizer dome flushing kit COl\sists of
a manifold, two quick-disconnects, two pressure
gages, five 'Joses, a handle, and a mounting
bracket. On units Incorporating MD3 change,
a sixth hose is added to provide a gaseous ni
trogen purge to the fuel side of the gas generator
In! ector. The Internal passages of the manifold
are arranged to interconnect two inlet ports
with five outlet ports. The quick-discolUlects
are a body assembly provided by the user, and
a nose assembly with caps which mate with the
body assembly. The pressure gages are low
pressurc gages and inJlcate up to 300 pslg.
Each of the outlet ports, No. 1 through No.5,
contains a spool and necessary unions. The
No. 5 outlet port also has an orifice. Four of
the five hoses are identical, except varying in
length, Including the necessary unions for con
nection to the engine oxidize:' dome. The fifth
hose has an adapter Instead of a union, for
CO'1l1ectlon to the cnfPne gas generatur ball
valvE'. On unite Incorporating MD4 change, a
new hracket Is added for use when thermal In
sulatlon Is InstalleJ.

1-7. OPERATION.

1-8. The oxidizer dome flushing kit Is l,sed
whenever decontaminatIOn of ti,e oxidlzllr dome
and gas gentrator oxldi;,:er injector Is required.
It is a pvrtahle unit that attaches to the engine
to prnvide close connect points for flushing and
purging the thrust chamber oxidizer dome and
the gas generator oxidizer injector. A facility
SOUl ce of trichloroethylene at 90 psig and gas
eous nitrogen at 175 pslg is supplied to the
inlets. Inlet pressure Is Indicated on the mani
fold pressure gages. The spools create an
aspirator effect which causes the ga8eou~

nll.:'ogen to atomize the trichloroethylene at
the outlets, thereby dispersing It through the
five hoses to the engine.

1-9. MAINTENANCE.

1- 1.0. Maintenance of the oxidizer dome flushing
k1l consists of performing proof, leak, and
function tests, disassembling, cleaning, assem
bling, and servicing.

, 1-11. PROOF TESTING. Proof-test the oxi
dizer dome flushing kit at 12-month Intervals

1-4 Change No.2 - 14 August 1969

or any time the manifold or hoses are modified,
repairpd, or replaced. The hoses supplied are
restricted for use with the oxidizer dome flush
ing kit only.

WARNING

Proof tests are extremely hazardolls;
therefore, special precautions must
be taken. In addition to locai and
standard safety requirements, the
test area must be cleared and ade
quate protection provided for test
personnel.

a. Remove caps from manifold TRICH and
GN2 inlet quiCk-disconnects.

b. Cap ,,1' plug outlet ends of all hoses, and
firmly secure h()~es.

c. Connect a source of gaseous nitrogen
(MlL-P-Z7401) to GN, Inlet.

~

d. Pressurize manifold to 300-310 psig and
hold for 2-3 minutes; then decrease pressure to
zero.

e. Inspect rnPnlfold and hoses for deformation
or damage. Deformation or damage is not allow
able.

f. Disconnect gaseous nitrogen source from
GNZ inlet.

g. Inspect manifold TRICH and GN Inlet
qUick-disconnects for freedom of opefation; they
must operate smoothly without binding.

h. Install pressure caps on TRIeH and GNZInlet quick-disconnects.

1-12. LEAK TESTING. The leak test is per
formed any time the unit has been disassembled
for repair or cleaning.

a. Connect a source of gaseous nitrogen
(MlL-P-Z7401) to GN2 Inlet.

b. Cap or plug remaining inlet and outlet
hose 88t'· :..blies.

c. Slowly Increase gaseous nitrogen pres
sure to 180 pslg, as Indicated on flushing kit
pressure gages.

(
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Paragraphs 1-13 to 1-16

d. Check all Joints, fittings, and connections
for leakage with leak-test compound
(MIL-L-25567). No leakage is allowable,

e. Reduce !laseous nitrogen pr.,3sure to
zero; remove source from GN2 inlet.

f. Cap GN 2 inlet.

1-13. FUNCTION TESTING. The function test
Is performed any time the unit has been cUs
assembled fol' repair or cleaning. See figw'e
1-2 for index and part numbers.

a. Connect a source of gaseous n1trog,~n

(MIL-P-27401), capable of maintaining a pres
sure of 180 ±20 psig at a flowrate of 300-800
scfm, to TRICR inlet.

b. Connect a flowmeter, with a range of
20-200 sctm, to outlet of hoses (3, 9, 10, 11,
12). On units incorporating MD3 change, install
pressure caps on hoses (43).

c. Increase sourCe pressure to 180 ±20 psig,
at a f10wrate 01 approximately 300 scfm, and
record flowrate at each hose. Flowrate must
be 20 ±3 percent of total flowrate. If f10wrate
is not in toleranee, spool (8) may be changed
to obtain specified flowrate , and leak-test in
paragraph 1-12 repeated.

NOTE

If a flowmeter for 'lach hose is not
available, one flowmeter may be
used by moving it from hose to hose,
if the hoses are secured and lUl

capped and flowrate is constant whll.e
the individual flowrates are taken.

d. Decrease source pressure to 1ero. dis
connect source from TRICR inlel, and connect
to GN inlet. On units Incorporating MD3
changi, remove pressure caps IllStI>l1ed ill
step b.

e. Increabe source pressure to 180 .20 psig
at a flow rate of approximately 800 scfm and
record flowrate at each hose. Flowrat,~ at each
hose, connect to No. 1 through No. 4 outlet

ports, must be 23 +3 percent of total f1owrate.
Flowrate at hose connected to No. 5 olltlet port
must be 8 ±2 percent of total f1owrate. On units
incorporating MD3 change, measure and record
flowrate at hoses (43) (combined flow must be
8-18 scfm) and subtract this value from total
input flowrate to determine the total flow rate to
be used for calculating the percentages listed
above.

f. Reduce source pressure to zero; discon
nect source from GN2 inlet.

g. Remove test equipment and cap Inlet and
outlet connections.

1-14. D1SASSEMBUNG. Disassemble the oKl
dizer dome flushing kit, as required, to accom
plish necessary repair or replacement. See
figure 1-2 for index and part numbers.

1-15. CLEANING. Clean, inspect, handle, and
package parts of Ihe oxidizer dome flushing kit
as outlined In R-3896-5, Volume 1. H~md-clean

pressure gages externally and flush w,th tri
chloroethylene (MIL-T-27602).

WARNING

Trichloroethylene is a toxic solvent.
Inhalation of its vapors or pr'Jlonged
contact with the liquid can cause
serious Injury or death.

1-16. ASSEMBLING. See flf\Ure 1-2 for index
and part numbers. The lubricant used for
straight threads, tube sleeves and O-rings Is I
lubricant grease RB0140-012 (Hockl·tdyne). F'or
tapered threads, use thread sealant tape
RB0140-002 (Rocketdyne). Refer to R-3896-'j
Volume I~ for lubricant application, Gasket (Ill
antI ring 7) muot be replaced when parts (4
through 8 are disassembled.

a. Install spool (8), ring (7), gasket (6), nut
(5), and union (4) into ports No.1 through No.4.
Torque nut (5) to 450-650 inch-pounds.

Change No. 4 - 25 February 1970 1- 5
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Section I R·3896-5
Volume II

Ikscription

Ring (F-3)
Spool (F-3l
Hose (F-3)
Hose (F-3l
Hose (F-3)
Hose (F-3)
Orifice (F-3)
Bolt (F-3)
Cover (F-3)
Gasket (F-3)
Adapter (F-l)
C~p (F-3)
Nose (F-3)
Gasket (F-3)
Hing (F-3)
Nut (F-3)
Cap (F-3l
Nose (F-3)
Gasket (F-3)
Ring (F-3l
Nut (F-3l
Pin (F-3)
Cable (M-3)
Sleeve (F-3l
Dracket (F-l)
Strap (F-3)
Pin (F·3)
Spacer (F-3)
Washer (F-3l
Pin (F-3l
Dracket (F-l)
Dolt (F-3)
Washer (F-3)
Nut (F-3)
Bolt (F-3)
Washer (F-3l
Frame (F-l)
Gage (F-3l
Gasket (F-3)
Ring (F-3l
Nut (F-3)
Adapter (F-l)
Plug (F-3)
Gasket (F-J)
Plug (F-3l
Gasket (F-3)
Manifold (F-l)
Adapter (F-l)
Hose (F-3)
Cap (F-3)
Cable (F-3l
Sleeve (F- 3)
Tag (F-3l
Reducer (F-3)

7 MS2B777-12
8 405091
9 R3806-12-IOBO

10 R3B06-12-0BOO
II R3806-12-1000
12 R3B06-12-0500
13 9022050
14 NAS1004- 2811
15 9020502
16 9022110
17 902210B
18 500CA-A-E4

502A-857-E4
19 RD262-3001·0008
20 MS28777-8
21 AN6289C8
22 24C-A-E4

242A-2457
23 RD262- 3001- 0024
24 MS28777-24
25 AN6289C24
26 NAS1334A2C33D

RD191- 2002-3312
28-2-0

27 9024170
27A 3910151A022-009

MS20392-5CI03
NAS43DD6-24
LDI53-0010-0014
MS24665-300

278 9024169
AN3-4A
LDI53·0010-0007
NAS679A3W

28 NASI004-2A
29 RD153-5004-0004
30 9020504
31 KW-G285-300
32 RD262-3001-0004
33 MS28777- 4

34 AN6289C4
35 9020507
36 AN814-8C
37 RD262-3001-0008
38 AN814-16C
39 fUJ262-3001-0016
40 9020503
41 9024153

R24343
AN929A12C
fUJ191-2001-2108
28-1-C
RDI71-4003-002
AN919-15C

Index Part
No. No.

27

- _0

Description

Cap (F-3)
Union (F-3)
Hose (F-3)
Union (F-3)
Nut (F-3l
Gasket (F-3l

Fl-5-2-133

cS22-_-_--_~«f:O
-- - Jo--=-...

49

27A----\

1 RD265-1001-0012
2 AN81~-12C

3 R3806-12-0600
4 AN832-12·C
5 AN6289C12
6 RD262- 3001-0012

mUhlTS INCORPORATING MIJ4 CHANC,F.:

Index Part
No. No.

Figure 1-2. Oxidizer Dome Flushing Kit (Sheet 3 of 4)
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R-3896-5 Section I
Volume II Paragraph 1-17

I Pages 1-8A and 1-8B deleted.

Index Part Index Part
No. No. Description No. No. Description

I AN929A8C Cap (F-3) 9023935 Protector (F-3)
RDI91-2001-2110 Cable (F-3) RDI91··2002-1210 Wire rope (M- 3)
28-1-C Sleeve (F-3) 28-1·C Sleeve (F-3)

42 9024165 Adapter kit (X-2) 47 9012794(b) Tube (M-l)
43 9025254(a) Manifold (F- 3) AN815-8J Union (F-3)
44 19-9014938-36(a) Hose (F-3) RD262-3301-0008 Gasket (F- 3)

AN919-18C Reducer (F-3) 48 321699-40 b) Filter (F-l)
RD262-3001-0012 Gasket (F- 3) 3-12 Seal (F-3) IAN833-6C Elbow (F-3) 3-28 Seal (F-3)
AN6289C6 Nut (F-3) 49 9012792(b) Strut (F-l)
MS28777-6 Ring (F-3) MS17985C432 PIn (F-3)
RD262-3001-0006 Gasket (F- 3) RD191-2002-1108 Wire rope (M-3)

45 9023969(a) Orifice (F-3) 28-1-C Sleeve (F-3)
RD26l-3001-~016 Gasket (F-3) 50 9012791 (b) Outer strut (F-2)

46 19-9014938-11 a) Hose (F-3) MS17985C416 Pin (F-3)
AN919-12C Reducer (F-3) HD191-2002-1108 Wire rope (M-3)
RD262-3001-0008 Gasket (F- 3) 28-1-C Sleeve (F-3)
9023934 Diffuser (F-3) MS203~3-3C53 Pin (F-3)

(a) Units incorpor"ting MD3 change
51 901?789 bl Inner strut (F-2)

(b) Units Incorporating MD4 change

Figure 1-2. Oxidizer Dome Flushing Kit (Sheet 4 of 4)

CAUTION

Installation of o~lflce (13) into any
port other than port No. 50800 can
cause adverse conditions during
engine flushing procedures.

b. Install orifice (1.3) Into port No.5 0800,
and Install spool (8), ring (7), gasket (6), nut (5),
and union (4) Into port. Torque nut (5)t0450-650
in-lb.

c. Perform J'lak teet (paragraph 1-12) after
assembly.

d. Safetywlre nut (5) to frame (30) by placing
a double wrap of InconlJl lockwlre MS20995N20
in notches of nut (5), twisting, and attaching to
frame (30).

e. Affix an Alucast No. 67 alum.inum seal
(Stoffel Seals of California) to ends of lockwlre.

f. Check that Quallly Control stamp
(Rocketdyne) Imprinted on seal Is legible.

g. Install protective closures on all open
ports.

h. Torque B-nuts of hose (3, 9, 10, 11, 12)
to 900-1,100 In-lb.

I. Torque nut (21) to 200-250 In-lb and nut
(25) to 900-1,100 In-lb.

j. Torque nut of bracket (27B) to 14-18 In-lb.

k. Torque nut (34) to 75-100 In-Ib, and apply
one wrap of thread sealant lape RB0140-002
(Rocketdyne) to threads of gage (31).

1. Torque plug (38) to 150-200 In-lb.

m. Torque plug (38) or orifice (40) to 450-600
in-lb.

n. Torque nut or elbow of hose (44) to 150-200
In-Ib and B-nuts of hose (44, 46) to 270-345 in
lb.

o. Torque unions of lube (47) to 180·230 In
Ib and B-nuts of lube (47) to 450- 525 In-lb.

1-17. SERVICING. Servicing of the ollldizer
dome flushing kit consists of a 8-monlh periodic
calibration check of the pressure gages. Gage
accuracy must be within 2 percent or full scale
range.

Change No.2 - 14 August 1989 1-9



Section I
Paragraphs 1-18 to 1- 34

1-18. SHlPPING AND STORING.

R-3896-5
Volume II

I-3D. FUEL DRAINAGE KIT G2037.
II '

1-19. Prepare the oxidizer dome flushing kit
for shippinl{ or storinll in accordance with
Rockctdyne Automated Packab'ing System
(RAPS).

1-20. THERMAL INSULATION INSTALLA
TION SET G2035.

1-21. DESCHlPTION.

1-22. The thermal insulation installation set
consists of six altnement clamps, two flange
tab bending tools, two flange tab unbenctlng
tools, and a container. The clamps and bend
Ing tools are comparable to a pall' of plters and
the unbenctl:lg tools are constructed from tool
steel bars with Jaws at the end to mate with thc
flange tab.

1-23. OPERATION.

1-24. The thermal insulation tools are used to
altne insulator flanges and flange holes for in
stallatioo of fasteners, bending the flange tabs
Over the mating flange, and unbending the tabs.

1-25. MAINTENANCE.

1-26. Maintenance of the thermal Insulation
Installation set consists of cleaning. See figure
1-3 for Index and part numbers.

1-27. CLEANING. Clean the thermal Insula
tlon installation set tools as outlined In
R-3896-5, Volume I.

1-28. SHlPPING AND STOFJNG.

1-29. Prepare the thermal insulation Installa
tion set for shipping or storing In accordance
with Rocketdyne Automated Packaging System
(RAPS).

1-10 Change No.4 - 25 February 1970

1-31. DESCRIPTION.

1-32. The fuel drainage kit consists of four
drain tools, 32 gaskets, and a container. The
drain tool Is an adapter-wrench combination
contalnl ng a drain adapter, an extension wrenct.,
a drain ring, a ,etainer ring, and seals. The
drain adapter is apprmd mately six inches long
and 1-1/2 Inches In diameter. The bore of the
adapter forms a housing for the extension
wrench. One end has Internal and external seal
grooves and six drain holes equally spaced
around the adapter. The other end has Internal
threads. The extension wrench Is apprOXimately
6-1/2 inches long and 0.8 Inch In diameter. One
end Is machined to 9/16-lnch wrench flats and
the other end Is machine'! to a 5/16-lnch hexagon
wrcnch end. A drllled passage through the
center has two exits outboard of the hexagon.
The drain ring is a collar with a drain port and
hose adapter and Is Installed on the adapter
over the drain holes. The rl!tainer ring 18 a
collar, secured with two setscrews, which holds
the drain ring in position. The external seals
provide a seal between the drain ring and a~1I.pter

On each side of the drain holes. The Internal
seals provide a seal between the adapter and the
extension wrench.

1-33. OPERATION.

1-34. The fuel drainage kit is used to drain the
thrust chamber fuel jacket with or wlthvut ther
mal Ins\llatlon Installed on the thruRt chamber.
The drain tool Is sc,'ewed onto the engine drain
plug adapter and a drain hose connected to the
drain ring hose adapter. The drain ring may
be rotated 360 degrees to position the drain hose
at the lowest point. The extension wrench Is
pushed Inboard to engage the Internal hexagonal
head of the drain plug, and the drain plug; 8
unscrewed until the extension wrench stop Is
reached. Fluid from the fuel jacket flows
through a slot In the drain plug, Into the adapter,
out the six drain holes, Into the drain ring
cavity, then overboard through the drain hose.

,
i,



R-3896-5
Volume II

Section I
Paragraphs 1-35 to 1-37
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Index Part
No. No.

1 19-9023618

2 19-9023621

3 9023624

DescriptIon

Flange bending
tool (F-3)
Offset flange
bending tool (F-3)
Offset flange un
bending tool (F-3)

---==.

::z::;;

G203'j-X-l

Index Part
No. No. DescriptIon

4 9023567 Flange unbending
tool (F-3)

5 9023565 Allnement clamp
(F-3)

6 VDI92-0007-0024 Container (F -3)

Figure 1-3. Thermal Insulation Installation SE>.t

I

1-35. MAINTENANCE.

1-36. Maintenance of the fuel drainage kit

I consists of Inspecting, disassembling, cleaning,
assembling with new C-rlngs, and leflk-testlng.

1-37. LEAK TESTING.

WARNING

Fuel Drainage Kit G2037 must be
operated by authorized personnel
trained In the use of the equipment.

a. Remove hose adapter from drain ring and
Install a pressure plug In drain port.

b. Install a pressure plug In adapter threadd
end and secure drain tool to work bench.

c. Connect a regulated source of gaseous
nitrogen (MlL-P-27401) to union on extension
wrench.

d. Increase SOUl:ce pressure to 30 ,3 psig
lind apply leak-test compound (MlL-L-25567),
or equivalent, to ma'ing surface betwp.en adapier
flange and drain ring, to retainer ring, and to
adapter and extension wrench. Fuzz leakage is
allowable.

e. Decrease source pressure to zero ancl
remove test equipment.

Change No.6· 27 March 1972 1-11



Section I
Paragraphs 1- 3~ to 1- 54C

R-3896-5
Volume II

1-38. DISASSEMBLING. Disas"emble the
drain 1001, as required, to accomplish neces
sary repail' or replacement. See figure 1-4
for index and part numbers.

1-39. CLEANING. Clean, inspect, handle,
and pa~kage parts of the fuel drain tool a", out
lined in R-3896-5, Volume I.

1-40. ASSEMBLING. Sec flgure 1-4 for index
and part numbers. The I'.lbrl·lant used on 0
rings during assembly i~ FSI281 grease (Dow
Corning Corp).

a. Torque nut on adapter uf ring (2) to
200-250 in-lb.

b. Torqullllnion of wr<flch (4) to 50·75 In-Ih,
and tig: len cap of wren~h (4) iin~"rllg!lt.

1-41. SHI1>PING ANn S','OHING.

1-42. !, fepare fuel drllinalld kh for ahipplng
or st'lrlng in RCtOl dAnce lYilh Rockeldyne Auto
malod Packaging System (RAPS).

1-43. TEMP~;RA',l'JlHK.l·RANbDUCERIN.::.
~ER AtlD.1!KM.QV~RJ~tL91..1l.1.!!..

1- 44. DESr.:RIP'l'ION.

1-45. The teml'e 'lture transducer Installer
and remover kit ~onslsls of '\ guido, tap
v'ronch, hand roamor and n pilot housed in n
contalnol·. The guldc assembly consists of a
(hroaded shafl mounled III lho guide I'nd Ih~or

pOl'allng n knob on one end and a shoe securod
on the OPPOSlt3 end by a pin. A sll'ap Incorpo
rating two dow~1 pins Is secured to the bottom
elf tho guido by screws.

1-46. OPERA'I'JON.

1-47. The Iland reamor all.tchos to tho tap
wrench anel is used to clean carbon from the
tomperature transduoer mounting boss. Tho
pilot Is sub~tltuled for the transducer to alino
the guide on the transducer boss, The guldo Is
secured to the lransdncer boss by the strap :l1ld

1-12 Change No, 4 - 25 February 1970

two screws. The transducer when screwed iulo
the guide shoe may be removed or Inst.alled inlo
the transducer boss by rotating the shaft knob.

1-48. lV'tAINTENANCE.

1-49. Maintenance of the temperature t~ans

ducer installer and remover kit conslsls or dis
assembling, cleaning, and assembling.

1- 5u, DISASSEMBLING. Disassemble th~

gUide, as required, to accompllsh necessary
repair or replacement. Sec figure I- 5 fo~ Inclox
and part numbers.

I- 51. CLEANING. Cloan parts of temper"ture
transducer installer and remover kit as outlined
in R- 3896- 5, Volume I.

I- 52. ASSEMBLING. See flgure 1- 5 tor Index
and part numbers. Lubricate shaft to shoe
illterfaco and shaft threads with lubrIcant grease
RBOI40-012 (Rocketdyne).

1- 53. SHIPPING AND STORING.

1· 54. PI epare temperature t,'ansducol illstaller
and rlJmover kit for shipping 01' storing in
accordanco with RocketdyneAutomated l'ackaglllg
Systell" (RAPS).

1.54A, SCAVENGE PUMP 02039.

1- 54B. DESCRIPTION.

I- G4C. The scavengopump (figure 1- 511) con
Rluts primarily of a pump, electric motor,
fleXible coupling, and slarter cOlltro I hox that
nro mounted on a mobile steel base. '1'ho unit
also contains a selector valvo, "rscs, fittings,
and a turbopump flango adaptor, The pump IS a
positive-displacement, gear-wlthln-a-gear type
IHI/np nnd Is connocted directly to the molor
thl'Ollgh a flexible coupling. The motor is I
ono-half horsepower, 1,200 rpm, and explosive
proof and operates from a U5-volt, 60-cycle,
single-phase, power source. An angle bracket
attachod to the mobile base contains a ball bear
ing that provides support for the pump shaft.
The steel base Is equipped with four casters aud
aU-shaped lubularhandle for moblllty. The
scavenge pump Is approximately 34 Inches long, I
16 inches wide, 35 Inches high, and weighs
approXimately 245 pounds,

(
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Volume II

5

Sectlon I

nZ031-X-l

Inde" Part Inde" Part
No. No, Description No. No. Description

1 9021323 RIng (F.3) 4 0021:125 Wrench W·3)
AN36GDC4281l4 Setscrew (F- 3) MS16624·4075 Ring (F-3)

2 0021324 RIng (f'-3) AN815-3C Union (F-3)
AN6289CB Nut (F-3) RIl262-3001-0003 Gasket (F-3)
MS0058-0B Ring (F-3) AN020-3C Cay (F'-3)
RD2 62 - aoo 1-0006 Gasket (F-3) 5 VDI02-0007-0020( ) Container (F-3)
AN807-8C Adapter (F-3) H0262-3001-0010 II Gasket (1'·3)

a 0023571 Adapter (F-3)
RD262-4006-0121 O-ring (/0'-3)
RD262-4006-0116 O-ring (~'-3)

'(a) Part not llIul'trated

------Figure 1-4. ~'uel Dralnlll~e Kit

Change No.2- 14 August 1969 1·13



SectIOn I
Paragraphs 1-54D to 1-54K

R-2896- 5
Volume II

Index Part
No. No. Description
1 93i3- . Tap wrench (FF-2)3)
2 1602 (Size 0,3275) lIand reamer ( -
3 9012795 Pilot (F-3)
4 9012800 GuIde aSS~mblY (F-l)

SO-3
1

10
9
-70-nn Knob (F-3

9 27 6 Guide (F- )Bmm ~~~t (v:.-3V
Wl.~~njiP003-0 .09 llPatrffJ3 )
;X;Wm&81~R14 rc¥O:-?f-3)

5 VD192-0002·1288 Container (t-3)

Figure 1-5. Temperature Transducer Installer
and Remover Kit

1-14 Change No.4- 25 F'ebruary 1970
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J... 54E. The scav(!IlH:c pump is U8(ld to l"PIHO\'C

hwl and preservative cOlllpound from the tUl'bo
pump lubrication syslem during preservation 01
the turbopump. An acL~pter and hose Irom lhe
selector valve lS connected to lhe turbopump
turbine bearing (No, 3 bearing) lube dratn line
at the luel drain manllold joint. WIth the se
lector valve turncd to the VACUUM position and
the scavenge pump turned on, the luel and pre
servative compound is evacuated through the
turbine bearlllg (No, 3 bearing) lube drain dUl'ing
preservation at a sufllciont rate to prevent pres
sure buildup within thl' turbine bearing cavIty
area. The PI"cscl"valive compound 01' Cuel from
the outlet port of tlw scavenge pump flows
through a flexible drain tube into a suitable con
laineI', Alter fluid ceasus to flow from the
drain tube, the scavenge pump is turned off:
then tlw selector valv<' Is turned to the DRAIN
posHlon. III this posHion, any residual pre
sc'rvatlve compound In the lines Is allowed to
be purgl'd and drained through anotlwr flexihle
drain tube Into a suitable "ontainer.
1-54F', MAINTENANCE,
1-540, Malntenan"e of the S"av('Ilj\e PUIl1\) con
sists of disassembling. cleanlnl(, assemh Inf:.
and serVicing.
1-5411, DISASSEMBLING, Disassemble the
scavf'nge pump, as required, to accomplish
necessary repair 01' reJJ!acemenL See figure
1-51l for lndex and parr numhers,
1·54,1, CLEANING. Cll'lUI p,ll'tS 01 the scaveng,'
pump as outlined in H-3806-5, Volume I.
1-54K, ASSF;MIlL1NG, See f1i(lll'e 1-51l for
Index and part numbers, The lubricant used
for straight threads and O-rings Is lubricant
gl'ease RD0140-012 (Hocketdyne), For tapered
threads, use thread sealunt tape RD0140-002
(Rocketdyne). Refer to H-3896-5 Volume I,
for lubricant application, The fodowlng steps
Include special instructions l'equlred during
assembly:

a, Make sure that all threaded parts on
mobile base (20) are clean and free of foreign
matter,

h, During ,lssembly of pump (15), apply
lubrlcatlnr: 011 (MIL-L-7870) to Inner surface
of casing bushing (32) and to rotor and shalt
(31) ,

c, Total thickness of gasket set (28) during
Installatlon must be 0,012 to 0,015 Inch In
order to provide for rotor end clearance,

1-54D, OPERATION.
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Section I
Paragraphs 1-54L to 1-57

R-3896-5
Volume II

d. After assembly of pump (15), check that
rotor and shaft (31) turns freely and does not
bind; also, make sure there is no noticeable
end play between the rotor and head (27). Ad
dition Or removal of gasket set (28) may be
necessary in order to provide proper end play.

e. Make sure collar (25) is properly in
stalled and secured to the rotor shaft before
installing mechanical seal (24).

r. Install nwchanical seal (24) as follows:

(I) Apply lubricating oil (MIL-L-7870) to
innel' surface of the seal belloWS and to pump
shaft.

(2) In~tall spring washer and spring on
pump shaft against colinI' (25).

(3) Make sure pump shalt is f1'ee of burs
and sharp edges, then install seal I'otary mem
ber on pump shaft against spring.

(4) Apply lubricating all (MIL- L-7870) to
seal seat, then Install seat In end cap (22),

(5) Install end cap (22) on pump shalt, then
!lush the seal seat and carbon wear ring on
I'otary mambor with lubricating oil
(MIL- L- 7870),

(8) Sllde end cap on Slll\1t until soal maling
Burlacns maku cOllta- I., then secure with l'ap·
screws (21), Wipe oil Irom exterior surlllceB
of pump,

I
II· InBtalltubes (1) and hose (8) on pump (15),

and coil and stOl'e tubes and Iwse on hooks 01
bandle, Torque unton (7) to 180-230 In-lb and
B-nuts 01 tubeB and hose to 450-525 In-lb.

1-54L, SEHYICING, Servicing the scaven~:e

pump consists of lubricating the pump shaft
Bupport bearing and casters,

a. Lubricate pump shaft support bearing
with gear greaBe (MIL-G-23827) at 12-month
Intervals. Apply greaBe to bearing until clean

grease appears at seals, notate pump and
motol' shaft bv hand to ~listl'ibute grease through
out hearing. 'Wipe of( excess grease Iroir. bear
ing and tlttlng.

h, Lubricate ca~ters (18, 19) with gear
grease (MIL-G-238~7)at 12-month intervals.

1-54M. SllJPPING AN)) STOIlING,

1-54N. Hemove tuhl's (I) and hose (8), cap and I
plug open ports, and store t"hes and hose on
hooks provided on handle when not in use, Pre
pare scavenge pump for shipping 01' storing in
accordance with Hockeldyne Aut<'mated Pack
aging System (HAPS),

I-55, TEST PLATE, PLUG, AND ';OOL SF.T
Qillil.:

1- 56. DESCIlIPTION,

1- 57, The test plate, plug, and tool sel C('II

SIBts 01 six test plates and 10 test plate k;ts,
which are stol'ed in the mohile cart whCl~ not in
usc. All teBt plates incorporate mounl<nll holes
and atlachlnl: hardwal'e, The fuel inlrt ICBt
plates Incorporate an Inlet and monlt.ol' quick
dlBconnects and rellef valveB, The luel ami
oxidizer valVe InletteBt plates incorpOl'allJ an
Inlel quick-disconnect, a roliel 'Ialve, and a
hurBt diaphmgm. The OXidizer pump inlel tesl
pm!e iB a cast aluminum plate which incol1lO
mtos an inlet and monitor q"lck-disoonnects.
a rellel valve, (\nd a hurst dlaph,'agm. The
turbine exbaust duct test plate Is a lIat alumi
num plate Without presslJrlzlng and rell!)1
leatures. All plateB hp,ve a gasket ccmente'; to
the Boallng surlace, Pond some plates have a
Btreamer (\tlached tf) the plate indicatlng it IB
not engine hardware. The test plate kits consist
of adaptl'rs and tr,st plates Incol'Jlol'atlrll\ reliel
valves, hurst diaphragm, and inlet qulck
disconnects. The carl conBlsts 01 a rectangUb\l'
sleel hody, I1lOunted on (OUI' casters, with
shelves and accesu doors on both sldeB and rear,
See figure 1- 6 for leading pal'Ucuiars,

(

1-14B r.h~nge No. 4 - 25 February 1970
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Section I
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R-381i6-5
Volume II

34

r
32

31 I

20 21 21 26

• I· S-2 ·1'\7

Index I'art Index I'art
No. No. Description No. No. Description

I 9020910 Tubc (F-3) 12 Nonc Guard I,M-I)
VI. 5/8 Inch OD x Tuhing (F- 3) 1/4-20 NC x 1/2 Screw (F- 3)

1/16 Inch x 120, 00 13 1,- 5005 MotOI' (F- 2)
Inches 5/10-18 NC x Capscrew (F-3)

AN737TW24 Clamp (F- 3) 1/2 11/1
2 /11'204- 8- 0 Nlpp!{' (F-3) None WaBher (F- 3)
3 ANOI2-116J Bushing (F-3) 14 1,-070 F'lexible coupling
4 HX20660-65 Plate (F- 3) (10'-1)

MS35276-280 Screw (F-3) None Setscrew (F- 3)
LIl153MOOIO-OOI0 Washer (F-3) SOX-070 &'»Ider (F'-3)

5 0020920 Adapter (F- 3) 15 G432 I'ump (F-I)
6 MS28778-8 Packing (F" 3) 5/16-18 NC x Capscrew (F-3)
7 AN815-8J Union (F- 3) 3/4 1111
8 IE210A08A08-1200 Iluse (F-3) None Washer (F-3)
0 310·3·1/2SS Selector valve 16 SC-4 Bel\l'ln(l (serl<'s

(F-2) 204) (F-31
10 AN911·4J NIJlple (F-3) 5/16-18 NC x Capserew (F-3)
II 14CA 131lA Stal·ter control 3/4 1111

and box (F-3) Nunc Washer (F-3)
7572-0 Electrical plug 17 SC-4706·2 Bea ring suppo rt

(F-3) bracket (F-3)
6 Icet Electrical cord 5/16-18 NC x Capscrcw (F-3)

(F-3) 3/41111 Capscrew (F'-3)
5/16-18 NC x ('apscrew (F-3) None Washer (F-3) (1-1/2 1111
None Washer (F-3).__ .._ ...._----- . ...._--_.... _--------

Figure 1- 5D, Scavenge Pump--Explodcd View (Sheet 2 01 3)
1·14D Change No.3 - 12 December 1969



R·3896·5 Section I
Volume II Paragraphs 1-58 to 1-62A

Index Part Index Part
No. No. Description No. No. Description

18 H6986-2 Caster (F·l) 25 3- 28d- 200-740 Collar (F. J)
5/16-1~ NC x Capscrew W-3) 26 2-150-001-255 Capscrew (F-3)

3/4 HH 27 3-365-001-015 Head (F-3)
None Washer (F- 3) 28 3-310-003-999 Gasket sst (F-3)

19 BH6996-2X329 Caster (F-l) 29 3-417-005-402-42 Idler and bushing
5/16-18 NC x Capscrew (F-3) (F-3)

3/4 HH 30 2-091-003-880 Dushlng (F-3)
None Washer (F- 3) 31 3- 564-006-012 Roto r and shaft

20 SC-2191 Mobile base (F-l) (F-3)
21 2-150-003-255 Capscrew (F-3) 32 2-093-1105-880 Bushing (F-3)
22 2-142-001-100 End cap (F-3) 33 2-542-001-376 .Plug (F-3)
23 2-305-006-804-15 Gasket (F-3) 34 3-180-007-080 Casing and
24 2-472-1)14-999 Mechanical seal bushing (F-3)

(F-3)

Figure 1- 5B. Scavenge Pump--Ex\lloded VICW (Sheet 3 01 3)

Storage Cart

Length

Width

Height

Weight (empty)

Weight (With
eqUipment)

78 inches

52 inches

67 Inches

800 pounds,
approximately

1, ~OO poundS,
approximately

1- 60. MAINTBNANCJ~.

1- 61. Maintenanee or the test plate, plug, and
tool sct consists of pl'Oof testin'!, function tesl
ing, disassembling, cleaning, asscmbling, and
scrvlcing.

1-62. PROOF TESTING. Inlormation wtll be
added when available.

Figure 1- 8. Leadlng Particulars lor
Test Plat<J, Plug, and Tool Set

1- 58. OPERATlON.

1- 59. The tcst plates and test plate kits are
used as pressurl2atlon closures during checkout
of the engine systems, and are designed to pro
tect the systems from overpressurlzatlon. The
test plates are installed on designated compo
ments, and pressure Is applied through the
plate. Internal pl'llssuree, on critical compo
nents, are monitored at the test plate. The
cart Is used to store the test plates and addi
tional spaco Is provided In the cart for other
ground support equipment.

1-6M. FUNCTION TESTING. Function tesllng
consists of testing relief and reseat preSHUrfJS
of relief valves and functlon-tesllng hand valvcs
and Check valves. (Sce figures 1-6Aand I.OB.)
Perform function testing at 12-month Intervals
and any time misuse or damage Is suspectod.
Preuure must be gradually increased to check
relief pressure, and decreased to check reseat
pressure. Adjustment of the relief valve must
be accOinplished with no pressure applied (clock
wise to Increase, counterclockwise to decrease),
and then repressurized to recheck adjustment.
After adjustment, the adjusltng screw must bc
held In place when the locknut Is being tlllhtened.
The ·,a{ety and general maintenance require
ments outlined In R·3890- 5, Volume I, Ilpply to
this procedure. See flgure 1-7 for IndeK and
part numbers.

Change No.3. 12 December 1989 1-14E/1-14F



R-3896-5
Volume II

Section I

a. Remove relief valves from plates (2, 5,
8, 18, 19, 21, 22) and from adapter (39).

b. Firmly secure relief valve or adapter
and connect a eource of gaseous nitrogen
(MIL-P-2740l), with a controlled pressure of
0-2,500 pslg, and connect controls and pressure
gages suitable to perform test required In
figure 1-6A.

c. Increase pressure and record etart-to
leak and cracking pressure; then decrease
pressure to seal-off pressure, and apply leak
test compound (MlL-L-25567) to valve outlet.
No leakage Is allowable.

d. COMect a source of ill-I fuel
(MIL-F-25558) or hydraulic fluid (MIL-H-5d06)
to adapter 9025274 as shown in figure 1-6B.

e. Open valve 19-9025300, test hand valve,
and gage shutoff valve,

f. Crack open supply valve until 10-50 cclm
of fluid Is observed at Ihe outlet of valve
19-9025300.

CAUTION

Step g must be performed carefully
to prevent over pressurizing the
0-15 psi gage.

g. Slowly Increase pressure unt:l flow from
valve 19-9025300 stops. Flow must stop between
1-8 pslg.

h. Close gage Ehutoff valve, and Increase
preS8UI'e to \,500 ; 100 pslg. Return flow must
be through test hand valve.

I. Reduce pressure to zero, dlsconnect test
setup, and connect hydraulic supply to check
valve IlD284-3003-1002.

J. Open valve 19-9025300 aud Increase pres
sure to 100 .10 pslg. Flow from adaptel' Inlet
or valve 19-9025300 outlet Is not allowable.

k. Secure equipment.

Part No.

RD284- 5007-0650

FU>284-5007-0700

RD284-S007-1100

fUD284·5007.1300

IlD284· 5007-0500

n1l284·5007-0550

n1l284-5007-1950

FU>284-5007-2225

Start-to- Leak Prllssure
(pslg minimum)

58.5

83.0

99.0

117.0

450.0

495.0

1755.0

2002.5

Cracking pressure
(pslg ; 5%)

65

70

111!

130

500

550

1950

2225

Seal-Off Pressure
(pslg minimum)

45.5

49.0

88.0

104.0

400.0

440.0

1560.0

1780.0

Figure 1-6A. Relle! Valve Function Test

Change No.2 - 14 August 1969 1-15



Section I
Paragraphs 1-63 to 1-'13

R-3896-5
Volume II

rt.ST
IIANI) VALllt.

1-65. ASSEMBUNG. See figure 1-7 for Index
and part numhers. Use rement E:C1300L
(Minnesota Mlnln!: and Mf!:) to Install !:askets.

~SWIVt'L ~OI~1n·l(J A\I) ,\111\P11-.11 (1025276
fJ.d,\lIt nnlOVEIJ ,\"1' CO\:-'H T10:\ MAIH:

TO Tilt: SfA~I)A1t l H I 11~1;.

1-70. DESCRIPTION.

1-69. IIYPEHGOL SYSTEM TOOL KIT G3135.

1-71. The hypor!:ol system tool kit consists of
a hypergal system tool and a container. The
tool consists of a retainer, piston, Shaft, push
rod, IHtln!:, cap, and lever. The retainer,
piston, shaft, and fitting are cOnAtructed from
aluminum alloy; the push rod, cap, and lever
from steel. The contalnflr exterior Is con
structed Irom plastic and the Interior Uned 'vlth
padding. The container Is 4.50 Inches wide,
4.62 Inches high, and 24.50 Inches long.

1-68. Prepare test plate, plug, and tool set
for shipping or etorlng In accordance with
MIL-P-ll6, Method Ill.

1-66. SEIWICING. Luhrical<' the cart casters
semi-annually with I(e'lr l:rC'lSC (MIL-G-238~7),

and apply lubrlcallnl\ oil (MI L-I.-7B70) to the
tow bar hinge point, as required.

-',~1-67. SIllPPING AND STORING.

II VUIli\ I' LIC ,,=="'=:T=I'="='::!J
!'II !'I'LY I'NIT lJ
(O.~, iW} PSI)

SL: 1'1'1.Y

¢=

(;"Ca;
(0·1"1 (lsil

~-=(j)
(,,\c.l·

.... IIi TOf f
\.\I.U

t'I·5·2·13~
1-72. OPEI1ATION.

F1KlirO 1-6D. F.ocommondod ~"lInctlon-Tost

Sotup for IgnHton Monitor Valvo Roturn
Fart Adaptor

1-63. D1SASSErmUNG. See flguro 1-7 for
Indox and part cumhers. Dlsassomble test
plato, plug, aNJ tool sot, as required, to
accomplish ne',essary repair or replacement.

1-64. CLEJ.N1NG. Each test plate and test
plato kit ml'st bo cleaned for the same service
as the onglM sy~lom on which It will be used.

IRofer to r.-3806-5, Volume I, for cleaning,
handlln(7, and packaging parts.

1-73. The hyperKol systom tool kit Is used to
slmulato a hyporgol cartrldgo to actuate the
hyporgol cartridge Installed switch. Installa
tion of the tool Into the hypergal cartridge can·
talner allows the diaphragm follower rod to
protrude throuKh the retainer and come In con
tact with the piston. The push rod, Installed
throuKh a drilled passage of th~ shalt, I. In
contact with one side of the piston an-l extends
through the cap. Pressing the lever r~rces the
push rod against the piston which, In turn,
applies the pressure on the diaphragm follower
rod.

(
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Figure 1-7. Test Plate, Plug, and Tool S0t (Sheet 1 of 7)
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R-3896-5 Section I
Volume II

Index Part Index Part
No. No. Desrrlption No. No. OC3cripiion

I 1 9024401-61 Heat exchanger 7 9024402-51 Heat exchanger
GOX line test helium line test
plate kit (X-I) plate kit (X-I)

I 2 9024406-61 Test plate (F-I) 8 9024406-31 Outlet test plate
9024415 Plate (X-3) (F-t)
AN814-6C Plug (F-3) 9024417 Plate (F-3)
MS28778-6 POlcking (F-3) 9025260 Reducer (F- 3)
fU)284-5007-1300 Relief valve (F-3) MS28778-6 Packing (F- 3)
MS28778-6 Packing (F-3) AN929A4C Cap (F-3)
405-00262 Nipple half (F-3) fU)191-2002-1110 Wire rope (F-3) IMS28778-6 Packing (F-3) 28-I-C Sleeve (F- 3)
9020898-7 Gasket (F- 3) faJ284-5007-1300 Relief valve (F-3)
AN5-13A Bolt (F-3) MS28778-6 Packing (F-3)
LDI53-0011-0016 Washer (F-3) 9020898-7 Gasket (F-3)
NAS679A5 Nut (F-3) AN5-12A Bolt (F-3)

I 9016825 Streamer (F-3) LDI53-0011-0016 Washer (F-3)
fU)191-2002-1108 Wire rope (F-3) NAS679A5 Nut (F-3)

I28·1-C Sleeve (F-3) 9016825 Streamer (F-3)
3 VDI92-0002-0BB4 Container (F-3) RDI91-2002-110B Wire rope (F-3)

I RDl71-6016-0001 Plate (F-3) 2B-I-C Sleeve (F- 3)
4 9020923-51 GaR generator 9 9024407-21 Inlet test plate

combustor Jacket (F-t)
test plate kit 9024416 Plate (X-3)
(X-I) 405-00262 Nipple half (F- 3)

5 9020159-21 Inlet test plate MS2B77B-6 Packing (F-3)
(F-l) 9020B98-5 Gasket (F-3)

9020BB9 Plate (F-3) AN5-12A Bolt (F-3)
R0284 - 5007-0700 Relief valve (F-3) r.D153-0011-0016 Washer (F-3)
MS28778-6 Packing (F-3) NAS679C5 Nut (F-3)

I405-00290 Nipple half (F-3j 9016B25 Streamer (F-3)
MS2B77B-6 Packing (F- 3) RD191-2002-110B Wire rope (F-3)
9020B97-13 Gasket (F-3) 28-1-C Sleove (F-3)
AN4-10A Bolt (F'-3) 10 9020909 Fuel soal drain
1.0153-0011-0014 Washer (F- 3) manifold adaptor
NAS6'19A4W Nut (F-3) kit (X-I)

I 9016825 Streamor (F-3) 11 9020907 ./ Fuel soal drain
H0191-2002-1108 Wire rope (F-3) manifold adapter
28-1-C Sleeve (F-3) (F-l)

6 9020160-21 Outlet test plato 9020908 Adapter (F-3)
(F-l) MS29513-119 Packing (F-3)

9020890 Plate (F-3) 9020898-7 Gasket (F-3)
MS28778-0 Packing (10'-3) AN4-5 Dolt (F- 3)
9020897-7 Gasket (F-3) LDI53-001O-0010 Washer (F·3l
AN4-7A Dolt (F-3) 9018825 Stroamer (F-3)
LDI53-0011-0014 Washer (F-3) 110191-2002-1108 Wire ropo (F- 3)
NAS679A4W Nut (F-3) 28-I-C Sleevo (F- 3)

I 9016825 Streamer (F-3) 12 (De~etlld)

RDI91-2002-II08 Wire rope (F-3) th.r.u
28-1-C Sleeve (F-3) 16

Figure 1-7. Teet Plate, Plug, and Tool S'lt (Sheet 3 of 7)
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SecHan I R-3896-5
Volume II

--_ ..__ ."

Index Part Index Part
No. No. Description No. No. Dcscription

17 9020166 Turbine exhaust 19 MSI71654(a) Pin (1'-3)
duct tebt plate (cont) RDI70-6001-0105 Plate (F-3) I(F-I) RD170- 6002-0002 Plate (1'-3)

9020893 Plate (.'-3) RD284-5007-1100 Hellef valve (F-3)
9020897-5 Gafik~t (F-3) MS28778-6 Packing (F-3)
NASI004-3IA Bolt (F- 3) 405-00290 Nipple half (F-3)
1.0153-0010-0010 Washer (F-3) MS28778-6 Packing (F-3)
RD153- 5001-0004 Washer (F- 3) 9020897 l ~1 Gasket (F-3)
NAS679C4W Nut (F-3) 9014108 a Gasket (F-3)

I 9016825 Streamer (F-3) AN5-12 Bolt (F-3)
RI)191-2002-1108 Wire rope (F- 3) LD15~-0011-0016 Washer (F-3)
28-I-C Sleeve (F- 3) 20 9020161-31 [nIJoard fuel inlet

18 9020163·61 Oxidizer pump
9020161-51(n)

test plate (F-I)
inlet test p1atc

9020163-81 (a)
(F-1) 9020891 Plnte (X-3)

9014100(n) Plate (X-3)
9020892 Plate (X-3) 0020891-3(a) Plate (X-3)
9014116(a) Plate (X- 3) 9014061 (a) Plate (X·3)
90208&2- ~(a) Plate (X-3) MS171654(a) Pin (F-3)
9014111(a Plate (X- 3) 9014106-~(a) Bolt (F-3)
MSI71658(a) Pin (F-3) 9014064(a Spring (F·3)
9014106-3(a) Bolt (1"-3\ MSI71435(a) Pin (F-3)
9014112(a) SprIng (1'-3) LDI53-0013.0003(a) .... asher (f'-3)
MSI71437(a) PIn (f'-3) AN814-6C Plul( (F·3)
1.0153-0013-0005(a\ Washer (F-3) MS28778-6 Packing (F-3)
AN814-6C Plug (F-3) 405-00259 Nipple hall (F-3)
MS28778·6 Packing (1'-3) MS28778-6 Packinl( (F·3)
HD284-5007-1100 Heltef valve (1'- 3) 0020897-11 Gasket (F-3)
MS28778-6 Packing (F-3) AN5-l2 Bolt (1'-3)
405-(;0256 Nipple half (F- 3) LD153-00 11-0016 Washer (F-3)
MS28778-6 Packing (F-3) RDI70-6001-0105 Plate (1'-3) II 4U5-00286 Nipple half (F-3) HOI70-0002-0002 Plate (F-3)
MS26778-6 Packing (F-3) 21 0020156-41 Oxidizer valve
9020897·15 Gasket (F- 3) Inlet test plate
9014115(a) Gasket (F-3) (F-l i
AN7-12A Bolt (1'-3) 9020886 Plate (X-3)
I,D153·0011-0020 Washer (1'-3) AN814-6C Plug (1'- 3)

I HDl70-6001-0105 Plate (F- 3) MS28778-6 Packing (F-3)
19 9020162-31 Outboard fuel HD284- 5007-1100 Hellef valve (1'-31

Inlet test plate MS28778-6 Packing (F-3)
(F-l) 405-00286 NiPllle half (1'.3)

9020162- 51 (a) MS28778·8 Packing (F-3)
9020801 Plate (X-3) 9020897·9 Gasket (F-3)
9014109(a) Plate (X-3) AN12-10A llolt (1'·3\
9020891.3(a) !llate lX-3l LDI53-0011-0026 Washer (F·3)
9014061 (al Plate X·3 HD170·6001·0105 Plate (F-3) IMS171435 a) Pin (f'· 3) HDI70-6002·0002 Plate (F·3)
9014106 ~(a) Bolt (F.3) 22 9020155-41 Fuel valve Inlet
9014064(a Spring (F-3) test plate (F-l)
LD153-0013-0003(a) Washer (1'-3) 9020885 Plate (X·3)

(a) Units Incorporating MD7 change (
Figure 1-7. Test Plats, Plug, and Tool Set (Sheet 4 of 7)
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R-3B96-5 Section I
V.:>lume II

Indpx Part Index Part
No, No, Description No. No, Description
---
22 AN814-6C Plug (10'-3) 25 AN83? 4C Union (10'-3)
(cont) MS2B776··€ Packing (P-3) (cont) AN6~b"C4 Nut (10'- 3)

RD264- 5007-1100 Relief valve (10'-3) MS28'178-4 Packing (1"-3)
MS287'/B-6 Packing (10'-3) AN92SA4C Cap (10'-3)
405-00290 NIpple hali (1"-3) 9016825 Str~amer (10'-3)

IMS28778-6 Packing (10'-3) RDl71-400~-0002 Tag (10'-3)
9020897-3 Gasket (F- 3) RD191-4001-0010 Lug (10'-3)
ANIU-12A Boll W-3) RD191-2002-1110 WIre rope (10'- 3)
LDl53-0011-0026 Washer (10'- 3) 28 -l-C Sleeve (10'- 3)

I RD170-6001-0105 Plate (10'-3) 26 9025266 Tast plate (10'-1)
RD170- 6002-0002 Plate (10'-3) 9025265 l'late (10'-3)

23 9026'/31-11 Stowage cart (X-I) 9016825 Streamer (F- 3)

IC4290 Cahinet (X-I) RD171-4003-0002 Tag (F-3)
9022117 Pan~1 (F-1) RD191-2002-1I08 Wire rope (10'-3)
9022118 Panel (X- 3) 28-1-C Sleeve (10'-3)
9022119 Panel (10'-1) AN6227-32 Packing (F-3)
9022120 Panel (10'-1) 2'1 VD192-0002-1286 Container (10'-3)
9022121 Panel (X-J) 28 9025272 Gas generator
AN 507-10~2RI0 Screw (10'-3) fuel feed duct
1.1)153-0011-0012 Washer (10'- 3) adapter kit (X-I)
NAS679A3W Nl't (10'-3) 29 9025271 Adapter (10'-1)
9022124 Reta!ner (10'-3) f<UD284-5016-2225 Re'lefvalve (F-3)
AN6-33 Bolt (10'-3) MS28778-6 Packing (F-3)
LDI53-0011-0018 WashEr (F-3) 9015302 Diffuser (F-3)
NASO'I9A6 Nut (F-3) 405-00268 Nippl€ half (F-3)
AN~20-416R10 Screw (10'-3) 405-00265 Nipple half (F'-3)
NAS679A4W Nut (10'-3) MS28778-6 Packing (10'- 3)
LD153-0011-0014 V.'ash~~ (F- 3) AN937C6 Cross (F-S)
NAS3104C16-12 Bull (F'-3) AN893-2C Bushing (F-3)
NAS679C4W Nut (10'-3) MS28778-6 Packing (10'-3)
LD153-0010-0010 Wo,her (r'-3) AN832-4C Unlen (F-3)
AN5G7-1032R12 Screw (F'-3) ANIJ2S9C4 Nut (F-3)
NAS679A3W Nut (F-3) MS287'18-4 Packing (F-3)
LD153-0011-0012 Washer (F-a) AN929A4~ Cap (F-3)
S-;';4A Plunger (10'-3) 9016825 Streamer (F-3)

I9026732 .. 19 Plate (F-3) FU)171-4003-0002 Tag (10'-3)
9026732-23 Plate (F-3) RD191-4001-0010 Lug (F-3)
HDl'll-~012-0001 Plate W-3) RD19l.-2002-1l1O WIre rope (F- 3)
RD171-1022-0001 Plate (10'-3) 28-1-C Sleeve (F- 3)

~4 9O'~5268 Gas generatur 30 90~5270 TeRt pirIe (10'-1)
oxidizer feed 902~269 Plate (F-3)
duet ndapter 9010825 Stre..mer (F-3)
kit (X-I) FU)171-4003-0002 Tag (F-3)

25 902f'2IJ7 Adapter (F-1) RD\91-2002-1l08 Wire rope (F-3)
RD284-5016-1950 RI'UeC valve (F'-3) 28-l-C Sleeve (F-3)
MS28778-6 Packinr, (F-3) MS28775-149 Packing (F-3)
9015302 D:f!user (10'-3) RD11l-1010-66~6 Boll (10'-3)
405-00262 Nipple half (F-3) FU)153-5001-000o Washer (10'-3)
405- 0025~ Nipple half (F-3) 31 902528~ Igniter fuel valv~
MS28778-6 Packing (10'-3) shaft and hypergol
A.N893-2C Bushing (10'-3) Installed switch
MS28778-0 Packing (F-3) adapter kit (X-I)

Figure \-7. Test Plate, Plug, and Tool Set (Sheet. 5 of 7)
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Indtx Part Index Part
No. No. Description No. No. Description

~ 0.. • ._~ .. - .)

;j2 0025283 Purge port 37 MS23778-4 I'acl<ing (F· 3)
adapter (F- I) (cont) MS26777-4 Ring (F-3)

HD284- 5016-0500 Relief valve (F-3) 9025277 Tube (M-3)
MS28778-6 Packing (F-3) AN632-4C Union (1"-3)
9015302 Diffuser (F-3l MS28778-4 Packing (F-3)
405-00268 Nipple half (F-3) AN938C4 Tee (F-3)
MS28778-6 Pacldng (F-3) 19-90.~5278 Valve (F-3)
NA5-260098T5 Coupling (F- 3) MS28778-4 Packing (F-3)
MS28778-6 Pacld ng (F- 3) 19-0025300 Check vaive (F-3)
AN938C6 Tee (F-3) AN332-4C Union (F-3)

I
9016825 Streamer (F-3) MS287'i8-4 Packing (F-3)
RDl71-4003-0002 Tag (F-3) AN818-4C Nut 'F-3)
RD191-4001-0010 Lug (F-3) MS20819-4C Sleeve (F- 3)
RDl91-2002-1108 Wire rope (1"-3) 9025280 Tube (M-3)
28-1-C Sleeve (F- 3) 19-9025275 Hose (F-3)

33 902528'7 Fuel outlet MS28778-4 Packing (F-3)
plate (F-l) RD284-3C03-1002 rheck valve (F-3)

9025286 Plate (F- 3) MS28778-4 Packing (F-3)

I
1'I.S28775-023 Packing (F-3) 9016825 Streamer (f-3) I9016825 Streamer (F- 3) RD171-4003-0002 Tag (F-3)
RD171- 4003-0002 Tag (F-3) RD191-2002-IllO Wire rope (F-3)
RDI91-2002-1108 Wire rope (F-3) 28-1-C Sleeve (f'-3)
28-l-C Sleeve (F- 3) 38 9025288 Turbopump oxi-

34 9025285 Fuel inlet plate dizer intermediate
(F-l) spal adapter kit

9025284 Plate (F-3) (X-I)
AN832-4C Union (F-3) 39 9025289 Interface panel
AN6289C4 Nut (F.. 3) adapter (F-l)
MS28778-4 Packing (F-3) 9025290 Adapter (F-3)
MS9058-04 Ring (F-3) MS28778-6 P'leking (F-3)
19-9025300 Valve (F-3) RD284- 5007-0650 Relief valve (F-3)
9020!50 Diffuser (1"-3) MS28778-6 Facking (F-3)
MS28778-4 Packing (F-3) AN938C6 Tee (F- 3)
MS28775-025 Packing (F··3) 405-00286 Nipple half (1'-3)
9016825 Streamer (F-3) MS28778-6 Parking (F-~)

RD171-4003-0002 Tag (F-3) MS28775-0l6 Packing (F-3)
RDI9l-4001-0004 Lug (F-3) 9016825 streamer (i"-3)
RD191-201l2-1108 Wire rope (F-3) RD17l-4003-0002 Tag (F-3)
28-1-C Sleeve (F-3) RD19l-400l-0010 Lug (F-3'

35 VD192-0007-00l4 Container (F-3) RD191-2002-1108 Wire rotJe (F·3)
I RD17l- 6016-0001 Plate (F-3) 28-I-C Sleeve (F- 3)

36 Q025273 Igoi tlon manitor 40 9025264 Main r,xidlzel'
valva return valve rod seal
p_ rt adapter ltdap,er kit (X-l)
kit (X-I) 41 9025263 Rod seal adapter

37 9025274 Return port (F·· 1)
adapter (F-l) RD284-50l6-0550 R'4llef valve (F-3)

9025276 Adapter (F-3) MS28778-6 packing (F-3)
I MS28775-019 Packing (F-3) 9015302 Diffuser (F- 3)

601570-19 Swivel (F-3) 405-00262 Nipple half (F-3)
AN833-4C F.lbow (F-J) 405-00253 Nipple half (F-3)
AN628PC4 Nut (F-3) MS28778-6 Packing (F-3)

. .
)(---

t"lg;.,re 1-7. 'feat Plll.~e, Plug, and Tooi Set (Sheet 6 of 7)
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Index Part Index Part
No. No. Description No. No, DescrIption

41 AN937C6 Cross (F-3) 41 MS28778-4 Packing (F-3)
(cont) 9022042 Tube (M-3) (cont) 9016825 Streamer (F-3)

IAN919-tiC Reducer (F-3) RDI71-4003-0002 Tag (F-3)
MS23778-6 Packing (F-3) BUDI91-4001-0010 Lug (F-3)
AN929A4C Cap (F-3) RDI91-2002-1110 Wire rope (F-3)
AN815-4C Union (F-3) 28-I-C Sleeve (F-3)

Figure 1-7. Test Plate, Plug, and Tool Sel (Sheet 7 of 7)

1-74. MAINTENANCE.

1·'15. Maintenance of the hypergol system tool
consists of disassembling, cleaning, and
a~sembllng.

1-76. DISASSEMBLJNG. See figure 1-8 for
Index and part numbers. Disassemble the
hype~gol syslem 1001, as required, to accom
plish ~ecessary repair or replacement.

1
1-77. CLEANING. Clean, Inspect, han~'e,
and package hypergol tool as outlined In
R-3896-5, Volume I.

1-78. ASSEMBLING. See figure 1-8 for Index
and part numbers. Lubricate packlngs (8, 15)
and surfaces of fitting (14) that contact Internal
surfaces of cap (6) with FSI281 grease (Dow
Corning Corp). Torque flttlng (14) to 180-220
Inch-pounds.

1-79. SIUPPING AND STORING.

1-80. Prepare hypergol system tool kit for
shlpplng or storing in accordance with
Hocketdyne Automated Packaging System (RAPS).

I-Ill. THRUST CHAMBER THROAT PLUG
G3136.

1-82. m;SCRIPTlON.

I-S:1. The thrust chamber throat plug Is a
wheel-like device Incorporating an expandable
beal, support, retainer, shaft, and spacer.
The seal Incorporates a firm I neoprene rubber
material, cemented to the outside circumfer
ence of a synthetic rubber tube coated with
nylon fa.brlc, and a valve stem vulcanized to
the side of the tube. The support and the
retainer are constructed of aluminum alloy and
Incorporate rib and lightenIng hole construction
to reduce weight. A neopl'ene bead is Incorpo
rated on the outer rims of the support and the
retainer. The support contains a burst dia
phra!:m and a quick-disconnect. The shaft,
containing a collar and a pin, Is a solid steel
tube threaded on both ends, with wrench flate on
one end. The spacer Is an aluminum alloy tube.
See figure 1-9 for leading particulars.
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Index Part Index Part
No. No. Description No. No. Oelcrtptlon

1 R5 Control ball (M-3) 10 MS16624-1031 Retalnl~ ring (~--3l

2 MS24665- I 51 Cotter pin (F-3) 11 LD153-COI0-001l Washer (F-3)
3 MS20392-3C27 Pin (F ·3) 12 9021282 Push rod (F-3l
4 9016833 Lever (F-3l 13 9021281 Shaft (F.3)
5 MS16624-4087 Retaining ring (F-3l 14 901G838 Fitting (F-3l
6 9021280 Cap assembly (X-I) 15 MS29513-228 Packing (F.3)
7 9021283 Retainer (F-3) 16 9016825 streamer (X· 1)
8 MS28775-014 Packing (F-3l 17 V1>192-0002-2444 Cue (X·3)
9 901'3836 Piston (F-3)

~'Igure 1-8. Hypergol System Tool Kit
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Weight of Indlvidual
parts:

Support 40 pounds
Retainer 37 pounds
Shaft 18. 5 pounds
Sparer 1. 6 pounds
Nul assembly 4.0 pounds
Seal 33 pounds

Figure 1-9. Leading Particulars for Thrust
Chamber Throat Plug

1-84. OPERATION.

1-85. The thrust chamber Ihroat plug is used
to seal the Ihrust chamber throat during leak
tests of the downstream side of the fuel and
oxidizer valves and the Injector and dome mating
surfaces. The throat plug Is assembled In the
thrust chamber, and the tube is pressurized to
50 (+5, -0) pslg wllh gaseous nitrogen. The
spacer Indlcales correct thread engagement of
the shaft In the thrust chamber Injector. A
quick-disconnect, Installed on the retainer side
of the support, provides a means for monitoring
pressure In the thrust chan.ber; a burst dia
phragm, installed on the retainer side of the
support, prevents accidental overpres8urlzatlon
of the thrust chamber. The support has a key
hole slot In the hub which conesponds to the pin
on the shaft to lock the two together. The
support also has studs which correspond to the
keyhole slots In the retainer to lock them
together. The nut and washer assembly secures
the SUPP( rt and retainer on the shaft.

1-86. MAINTENANCE.

1-87. Maintenance of the thrust chamber throat
plug consists of proof testing; leak testing,
disassembling, cleaning, ana assembling.

l-il8. PROOF TESTING. Proof-test the thrust
chamber throat plug at 12-month Intervals or
any time It Is modified or repaired to the extent
of new or changed parts. See figure 1-10 for
Index numbers.

e. Measure space between collar on shaft
(12) and spacer (13). Maximum allowable space
must be 0.195 Inch.

f. Apply petrolatum (Federal Speclflcatton
VV-P-236) to pertphery <Jf rubber seal ,.:0) and
to throat area of test flxture.

I
h. Install seal (10) on support (9) wlth valve

stem facing out and ridges of seal allned with
tube contours.

CAUTION

Care must be lal<en when Installing
the seal, to prevent damaging the seal
stem.

g. Install support (9) On shaft (12) by allnlng
support keyhole slot with shaft pin. Rotate
support clockwise to locK.

c. Apply lubricant grease RB0140-012 I
(Rocketdyne) to threads of throat plug shaft (12).

d. Install spacer (13) on shaft (12); screw
shaft wlth spacer Intu test fixture. Torque
shaft to 500 i50 Inch-pounds.

NOTE

Dye-penetrant inspection need only be I
performed once ufter delivery. If :lye
penetrant Inspection has been per-
formed and welds are verlf',ed as
acceptable, proceed to step aA.

a. Perform dye-penetrant tnspectlon on all
welds of retainer (8) and support (9) prior to
proof test. No weld c racks are aliowabJ e.
(Hnfer to R-3890-5, Volumn I. )

aA. Provide pressure test fixture 1'-5038004.
(See figure 1-11. )

b. Remove thread protector (13A) from shaft
(12) .

54.75 Inches

35.6 Inches

Length

Diameter

I
WARNING

Thrust Chamber Throat Plug 03136
must be operated by authorized per
sonnel trained In the use of the
equipment.

• Proof tests are extremely hazardous;
therefore, special precautions must
be taken. In addition to local and
standard safety reqUirements, the
test area must be cleared and ade
quate protection provided fo~ test
personnel.

I. Install retainer (8) on shaft (12) by allnlng
retainer keyhole slots with studs On support.
Rotate retainer clockwise to lock.

j. Install washer (6) ~nd nut (5) on shaft (121,
and tighten nut. Make "ure washer Is In contact
with retainer.

k. Install quiCk-disconnect (3) In support (9)
and torque to 125-145 Inch-pounds.
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FIgure 1-10. Thrust Chamber Throat Plug (Sheet 1 of 2)
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Index Part Index Part
No. No. Descrlptton No. No.

1 19-9019853-4 Burst diaphragm 9 9020512
(F-3) 9020512-25

2 MS28778-20 Packing (F-3) 10 9020513-11
3 405-00256 Quick-disconnect 11 MS29513-325

(F-3) 12 9020515
4 MS28778-6 Packing (F-3) 13 9020518
5 9020517 Nut (F-3) 1M 90?'0519
6 9020518 Washer (F - 3)
7 RRT-300 Ring (F-3) 14 9024001
8 9020511 Relalner (F-l) RDt91-2002-1109

9020511-11(a) Relalner (F -1) 28-1-G
9020511-15 Seat (F-3)

section I

Description

Supporl (F-I)
Seal (F-3)
Seal (F· 3)
Packing (F-3)
Shaft (F-2)
Spacer (F-3)
Thread protector
(F-3)
Streamer (F-3)
Cable (M-3)
Sleeve (F-3)

(a) Units Incorporattng MD2 change

Figure 1-10. Thrust Chamber Throat Pbg (Sheet 2 of 2)

s. Increase pressure to test fL'dure In lO-p;ig
Increments to 60 (+2, -0) pslg.

I. Install plug In support (9) burst diaphragm
port and torque to 40-60 inch-pounds.

CAUTION

The gaseous nitrogen supply hose
must be supported to prevent the
weight on the seal valve stem from
damaging the seal.

IA. Co,, 'Jct a source of gaseous nitrogen
(MIL-P-c741)1) and a calibrated 0-100 psi test
gage to i".oat plug seal valve stem. Using a
sultaule material, support gaseous nitrogen
supply hose to relieve all weight of hose from
seal valve stem.

m. PresSurize throat plug seal to 75 (+5, -0)
psig.

n. Close seal shutoff valve to lock up pres
sure in seal; record test gage reading.

o. Wait 30 minutes and record test gage
reading again. Maximum allowable pressure
decay tn seal Is 2 pslg.

p. O"ell seal shutoff valve and reduce pres
sure 10 zero.

q. Increase gaseous nitrogen pressure tn
seal to 65 (+10, -0) pslg.

NOTE
The pressure source for proof-testlng
the throat plug In steps l' and s may
be either water Or water and gaseous
nitrogen (test fixture filled with water
and prea.surtzed with gaseous
nitrogen).

r. Connect source of pressure 10 tesl
fixture.

WARNING

The text fixture exit area must not
be observed or visually Inspected
at any time while It Is pressurized.
The throat plug can be forced from
the text fixture when It Is pressur
Ized, causing serious Injury or
death.

t. Maintain pressure In the test fixture a'
60 psig for 5 minutes.

u. Reduce test fixture pressure to zero
DraIn water.

v. Reduce seal. pressure to zero.

w. Remove throat plug from test fixture In
the follOWing sequence:

(1) QUick-disconnect (3) and plug

(2) Nut (5), washer (6), and retainer (8)

CAUTION

Care must be taken when removing
the seal, to prevent damaging the seal
stem.

(3) Seal (10), support (9), shaft (12), and
spacer (13)
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I X. InsPE'CI thror.t p'.ug for distortion, yielding,
or permanent c'iE'formation. Install Ihread pro
tector (l3A) Dlao thread~ of shaft (12).

Wt.RNlNG

In ,he lollow/.ng procedure trlchloro
,-,hyle'le, wilich Is a loxlc solvent,
Is used. Inhalation of Its vapors or
prolongr.<d contact with the liquid can
caus" serious Injury or death.

y. Clr.<p.n p"trolatum from throat plug and
throat arf:a oj test fixture by wiping with tri
chloroethylene (MIL-T-2760?).
1-39. LEAK TESTING. See figure 1-10 for
index nurnoers.

WARNING
1'hrust Chamber Throat Plug G3136
must be operated by authorized per
130nnel trained in the us" of the
equipment.

:.t. Install throat plug Into test fixture (figure
1··11) as o'ltllned in paragraph 1-88, steps a
(hrough j, Install burst diaphragm (1) Into sup
port (9) and torque to 40-60 Inch-pounds.

b. Connect a source of gaseous nitrogen
(MJL-P-2740l) to seal valve stem; Increase
prflssure to 50 (+5, -0) pslg.

WARNING

The test fixture exit area must not
be observed or Visually Inspected
at any time while It Is pressurized.
The throat plug can be forced from
the test fixture when It is pressur
Ized, causing serious Injury or death

c. Connect a source of g'lseous nltroge'\
(MIL-P-27401) to test fixture; Increase pi es
sure to 30 ±1 psi!':.

d. Close test fixture shutoff valve to I. ~k up
pressure In fixture, and record pressure ~age

reading.

e. Walt one minute, a~d record press'lre
gage reading again. Maximum allowable pres
sure decay through throat plug Is 3 pslg.

f. Reduce test fixture pressure to zero.

g. Reduce seal pressure to zero.

h. Remove throat plug from test fixtur. as
follows:

(1) Nut (5), washer (6), and retainer (8)
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(2) Seal (10), support (9), shaft (12), and
spacer (13)

l. Install thread protector (13A) onto threads
of shaft (12).

WARNING

In the followln,: procedure trichloro
ethylene, which Is a toxic solvent, Is
used. Inhalation of Its vapors or pro
longed contact with the liquid can
cause sertouB Injury or death.

j. Clean petrolahlm from throat plug alld
throat area of test fixture by wiping with trichlo
roethylene (MIL-T-27602).

1-90. DISASSEMBLING. Disassemble the
thrust cIJamber throat plug, as required, to
accomrJlIsh necessary repair or replacement.
See fIgure 1-10 for Index and part numbers. The
follOWing steps Include replacement Instructions
for seals of retainer (8) and support (9).

a. Remove all of deteriorated or damaged seal.

WARNING

In the follOWing procedure naphtha
solvent Is used. This solvent is
flammable and must not be used
near heat, sparks, or open flame.
Inhalation of Its vapors or pro
longed contact with the liquid can
cause serious InjUry.

b. Thoroughly clean entire bonding area by
wiping with a clean, lint-free cloth moistened
with naphtha solvent (MIL-N-l&176). Before
solvent completely evaporates, wipe dry with
clean, lint-free cloth.

c. Using pressure-sensitive tape (Federal
Specification PPP-T-60),mask off the surface
adjacent to the bonding area.

d. Thoroughly mix and apply v,le thin, even
coat of general purpose adhesive (MIL-A-5092,
Type TI) to each surface to be bonded.

e. Allow adhesive to become tacky (5-15 min
utes). Todetermlne proper stage of tackiness,
touch a knuckle or a pIece of clean cellophane to
adhesive and If adhesive adherestoknuckle or
cellophane, but does not pull away with knuckle
or cellophane, adhesive Is ready for bonding.

f. Roll or firmly press both surfaces together
to remove anyalrbubbles. Allow to dry for 48
hours.
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Figure 1-11. Recommended Proof-Test and Leak-Test Setup for Thrust Chamber Throat Plug

WARNING

In the following procedure methyl
ethyl-ketone is used. It Is flam
mable and must not be used near
heat, sparks, or open flame. In
halation of Its vapors or prolonged
contact with the liquid can cause
serious injury.

g. Remove excess adhesive by carefully
wtping with a clean, lint-free cloth moistened
with methyl-ethyl-ketone (Federal Specification
T'l'-M-261). Remove masking tape.

1-91. CLEANING. Clean metal and non~etal

parts of throat plug after each usage as outlined
In R-3896-S, Volume 1.

1-92. ASSEMBLING. See Ugure 1-10 for index
and part numbers. 'I'he lubricant used On

threads of shaft during installation ts lubricant I
grease RB0140-012 (Rocketd:rne).

1-9~. SffiPPING AND STORI.'W.

1-94. Prepare thrust chamber throat plug for
shipping or storing in aecordallce with
Rocketdyne Automated Packagl1g System
(RAPS).
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1-95. TURBINE EXHAUST EXIT PRESSURE
CHECK fiXTURE G3144.

1-96. DESCRIPTION.

1-97. The turbine exhaust exit pressure check
fixture is made up of eight individual segments
and forty clamps. The segment is a curved
steel plate with a bonded tube and seal cemented
to the plate. Th~ tube has an air-charging
valve. The clamp consists of a steel bar, a
screw, a clevis bolt, two knurled thumb nuts,
and a lockpin. See figure 1-12 for leading par
ticulars.

lOlA. INSPECTING. An Inspection of the l
turbine exhaust exit pressure check fixture musl
be made, within a 12-month period, before
eqUipment use. See flgur'e 1-13 for Index and
part numbers and Inspect as follows:

a. Visually inspect metal parts of fixture (9)
for evidence of excessive wear, cracks, distor
tion, rust/corrosl')I\, or other material defects.
A dYl'-penetrant Inspection of metal parts is
required when a questionable condition results
from visual inspection. Refer to R-3896-5,
Volume I, fol' dye-penelranl application
procedure.

Figure 1-12. Leading Particulars for Turbine
Exhaust Exit Pressure Check Fixture

1-98. OPERATION.

WARNING

Turbine Exhaust Exit PreSsure Check
Fixture 03144 must be operated by
authorized personnel trained In the
use of the equipment.

Segment

Height
Width
Length
Weight

Clamp

Height
Width
Length
Weight

1 inch
3.75 inches
50 inches
8.5 pounds

3 inches (overall)
1 Inch
5 Incnes
1.R8 pounds

b. Vlsualiy Inspect Inflatable seal (8) for
deterioration and/or damage. Refer to para
graph 1-105A if seal repair or replacement Is
reqUired.

1-102. LEAK TESTING. A leak test of the
turbine exhaust exit pressure Check fixture musl
be made, within a 12-month period, before
equipment use. See figure 1·13 for Index and
part numbers and perform tht' leak lest as
follows:

WARNING

Turbine Exhaust Exit Prellsure Check
Fixture 03144 must be operated by
aUlhorized personnel trained in the
use of the equipment.

NOTE

The notation printed on the seals, "DO
NOT INFLATE WHEN UNCO.'1TAINED",
does not apply for this procetlure.

1-99. The turbine eXhaust exlt,pressure check
fixture Is used to seal the thrust chamber ex
haust exit during leak tests of the gas generator
hot gas exhaust system. The clamps attach the
segments to the thrust chamber exit, and each
additional segment overlaps the previous seg
ment approximately ,'our Inches, to provide a
satisfactory seal. When all of the segments
are Installed, the tube of each segment Is In
flated to 35 ±2 psig In a clockwltJe direction.

1-100. MAINTENANCE.

,
1-101. Maintenance consists of Inspecting, leal'
testing, disassembling, cleaning, assembling,
and repairing.

1-30 Change No.6 - 27 March 1972

a. With segment In an unrestrained condition,
pressurize Inflatable seal (8) to 5 ±O. 5 pslg for
a minimum of 5 minutes.

b. With Inflatable seal (8) pressurized,
visually Inspect seal for Ioeallzed bulging or
bUbbling. Distortion, resulting from material
dett'I'loration Or damage, must be corrected.

NOTE

Bulging may appear as a result of
separation of the seal from the plate.
Corrective action is not required
unless separation results in Incorrect
positioning of the seal on the plate as
Shown In figure 1-13.
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c. With Inflatable seal (8) pressurized, apply
leak-test compound (MIL- L-2 5567) to seal or
submerge seal In clean water. Leakage Is not
allowable. Refer to paragraph 1-105A If seal
repatr or replacement Is required.

d. Upon complellon of testing, dry Inflatable
seal (8) with a clean, dry cloth.

1-103. DISASSEMBLING. Disassemble the
turbine exhaust exit pressure check fixture, as
required, to accompllsh necessary repair or
replacement. See figure 1-13 for index and
part numbers.

1-104. CLEANING. Steam clean lurblne
I exhaust exit pressure check flxlure or clean as

outllned in R-3896-5, Volume I.

1-105. ASSEMBLING. See figure 1-13 for In
dex and part numbers. Apply dry-film lubricant
RB0140-007 (Rocketclyne) to screw (4).

1-105A. REPAIRING. The seal can be repaired
when It Is installed on the plate if the leak is at
the tapered end. If the leak Is around the valve
stem, the seal must be removed from the plale.
The seal on each segment may be repaired or
replaced as follows:

NOTE

Steps a through h apply to repairing
leak at valve stem or Instal1lng new
seal; steps I through n apply to re
pairing tapered end leakn.

a. Remove seal (or all of deteriorated or
damaged seal) from plate.

WARNING

In the follOWing procedure toluene Is
used. .' Is flammable and mUAt not
be used 'lear heat or open flame. It
is a toxl~ solvent. Inhalation of its
vapors or prolonged contact with the
Ilquld can cause serious Injury or
death.

b. Remove all old adhesive from plate and
reusable seal using toluene (Federal Speclflca
tlon TT-T-548) and a wooden paddle.

WARNING

In the follOWing procedure trichloro
ethylene, which Is a toxic solvent, Is
used. inhalation of Its vapors or pro
longed contact with the liquid C:ln
cause serious Injury or death.

c. Thoroughly clean entire bondlnp; area of
plate and seal by Wiping with a clean, !lnt-iree

cloth moistened with trichloroethylene
(MIL-T-27602).

d. Apply one thin, even coat of Scotch-Grip
contact cement 1357 (Minnesota Mining and Mfg)
to both plate and seal. (A greater amount of
cement rna" be necessary around the area of the
valve stem of the seal to obtain an air-tight seal. )

e. Aline seal with plate before making con
tact and carefully mate seal to plate.

f. Insert segment into a polyethylene bag.
Attach a vacuum pump to bag and seal all open
Ings. Evacuate bag with a minimum vacuum of
18 inches of mercury and maintain for a mini
mum of 2 hours.

g. Remove segment from bag and allow
cement to cure for a minimum of 12 hours.

WARNING

In the follOWing procedure toluene
Is used, It Is flammable and must
not be used near heat or open flame.
It Is a toxic solvent. inhalation of
Its vapors or prolonged contact wit '1
the liquid can cause serious Injury
or death.

h. Remove excess cement by carefully
Wiping with a clean, lint-free cloth moistener!
with toluene (Federal Specification TT-T-548).

I. To repair a leak at tapered end of seal,
separate upper and lower layers of seal at
leak. (It may be necessary to enlarge hole for
cleaning and applying cement. )

j. Thoroul\hly clean entire bonding area of
seal by Wiping wIth a clean, lint-free cloth
moistened with toluene (Federal Specification
TT-T-:;48).

k. Apply Scotch-Grip contact cement 1357
(Minnesota Mining and Mfg) to inside of seal
layers.

I. Place repair seal end Into smoOth jaws
of a vise and tighten vise to compress seal
end for a mlnlmulH of 4 hours.

m. Remove seal from vise, and allow
cement to cure for a mlniJo'.m of 12 hours.

n. Repeat step h.

Chauge No. 6 - 27 March 1972 1-3UA
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RD191-2002-1208 Cable (F-3)
28-10 Sleeve (F- 3)

7 9024166 Clevis bolt (F-3)
8 9024116 Segment (F-1)

9024117 Plate (X-3)
9024127 Seal (F-I)

9 9024115 Fixture (F-I)

f"I~5·2-160A

Description

SEAL
TAPF;RED
F.ND_~

Part
No.

8---'''"

VIEW 0
Index
No.

4." ",,°ti 'B
~1~ ~O.38 :~:~~

~~-- \ CONSTANT

" '--SEAL

--PLATE

9

SEcrloN A·A

rd-~1-._ __ __~ 1

D1M~NSIGNS ARE IN INCHF.S

Index Part
No. No. Description

1 601957 Knurled thumbnut
(F-362 LD153-0010-0010 Was er (F-3)

~ 9024122 Clamp (F-3)
4 ND112-0001-0627 Screw (F-3)
5 ZW2S-17-18-94 Washer (F-3)
6 BLC-4-R-10-N Pin (F-3)

Figure 1-13. Turbine Exhaust Exit Pressure Check Fixture

1-106. SillPPING AND s'romNG.
•

1-107. Prepare turbine exhaust exit pressure
check fixture for shipping Or storing in accord
ance with Rocketdyne Automated Packaging
System (RAPS).

1-108. NOZZLE EXTENSION AlJNEMENT
TOOL 04079•

1-109. DESCmPTION.

1-110. The nozzle extension allnement tool con
sists of an upper and lower Jaw, a roller arm, a
yoke, a sleeve, a handle, and girth and support

1-30B Change No.6 - 27 March 1972
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straps. The roller arm, handle, and adjust
ment mechanisms are steel, the remaining me
talliC parts are aluminum alloy, and the straps
are cotton webbing. The upper and lower jaws
contain the attaching pins, Including an overload
shear featlire In the lower pins. The roller arm
contains the roller bearings and lateral adjust
ment screws; the yoke houses. the verllcal
adjustment mechanism; and the sleeve and han·,
dle, the horizontal adjustment mer-hanlsm. See
figure 1-14 for leading parllculaX's.

Length

Weight

Tool Operallng Range

Vertical adjustment
stroke

Lateral adjustment
stroke

Horizontal adjust
ment stroke

Tool Load Capacity

25 inches, approxi
mately

23 pounds

1 Inch maximum

0.060 Inch maximum

3.50 Inches maximum

nozzle extension fl:tnge. To ~nsert the pins, it
may be necessary to adjust the vertical, lateral,
and horizontal positions. The girth strap Is in
se"ted through the loop-end of the support strap
and Installed around the thrust chamber just
above the manifold tension tie rods. The support
strap ai' h3nd-pressure maintains the tool In a
horizontal posillon during use. The yoke, which
houses the verllcal adjustment mechanism, Is
pinned to the upper jaw and attached to the roller
end of the roller arm. The other end of the
roller arm Is pinned to the upper jaw, and the
roller bearings ride on a track of the lower jaw,
The verllcal adjustment nut applies pressure to
the roller arm, which forces the lower Jaw to
move In a verllcal direction. The lateral adjust
ment s~rew, located on each side of the roller
arm, Is adjusted to move the lower jaw in a
lateral dlrecllon. The sleeve, Installed over the
handle, Is pinned to the end of the lower jaw
through a slot In the handle. The handle, which
houses the horl~ontal adjustment mechanism, is
pinned to the end of the upper jaw. The horizon
tal adjustment nut applies pressure to the pin
that attaches the sleeve to the lower jaw, forcing
the sleeve to slide over the handle and moving
the lower jaw In a horizontal direction.

Figure 1-14. Leading Particulars tor Nozzle
Extension Allnement Tool

1-111. OPERATION.

WARNING

Nozzle Extension Allnement 'fool
C'A079 must be operated by author
'zed personnel trained In the use
of the equipment.

1-112. The nOllzle extension alinement tool
aUnos the holes of the nozzle extension flange
and the thrust chamber flange during Installallon
of the nozzle extension. The allnement Is
a~compllshedby moVing the lower jaw of the
tool In verllcal, lateral, and horlz':lIltal dlrec
lions. The upper jaw pins are i ••derted Into
holes of the thrust chamber flange, and the
lower jaw pins are Inserted Into holes of the

1-113. MAINTENANCE.

1-114. Maintenance of the nOllllle extension
allnement tool consists of dlsas:>embling,
cleaning, servicing, and assembling.

1-115. (Del~ted) I
1-116. DISASSEMBLING. Disassemble the
nozzle extension allnement tOOl, as required,
to accomplish necessary repair or replacement.
See figure 1-15 for index and part numbers.

1-117. CLEANING. Clean nozzle extension
allnemellt tool as oulitned In R-3896-5,
Volume I.

1-118. ASSEMBLING. See figure 1·5 for Index
and pari numbers. The follOWing steps Include
special Instructions reqUired during assembly:

a. Lubricate thread of screws (5, 10) wllh
gear grease (MIL-G-23P27),

100 pounds, approxi
mately

150 inCh-pound maxi
mum torque

700-1,000 pounds

Adjustment screws

Lower jaw shear
pins (each)

Handle-support
strap

Change No. 6 - 27 Me rch 1972 1-3 I
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b. Lubricate sliding surfaces of nuts (4, 9),
handle (7), felt strip and packing of plate (3),
and felt strip of yoke (11) with gear grease
(MIL-G-23827).

c. Adjust nut of attaching pin on upper jaw
(13) to establish a 0.003- to O. 005-lnch gap be
tween nut and upper jaw.

1-119. SERVICING. Lubricate threads of screw
(10) and threads of screws on arm (12) every ~Ix

months with gear grease (MIL-G-23827).

1-120. SHIPPING AND STORING.

1-121. Prepare nozzle extension allnement tool
for shipping or storing In accordance with
Rocketdyne Automated Packaging System (RAPS).

0407g-X-l

Figure 1-15. Nozzle Extension .'linement Tool (Sheet 1 of 2)
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--Index P'lrt Index Part
No. No. Desalptlon No. No. De3criptlon

1 9026780 Stud (F-3) 11 9026790 Yoke (X-3)
MSl71655 Pln (f'-~) 9026797 Pin (F.3)

2 9026805 Clip (F-3) MSl71559 Pin (F-3)

NAS 12l3N 10J 175 Strap (1"-3) MS28932C-()6.0<l Felt strip (F-3)

r,AS1213N 10JJ30 Strap (F-3) 609 Bea.clng (F·3)

3 9026787 Plate (F-3) I~ 9026781 Arm (X-I)
MS16625-4WIJ Ring (F·3) 9026794 Pin (;' -3)
MS28775-221 Packing (F-.1) MS16624-4087 Ring (F-3)
IIIS28934C-03-00 Felt strip (F-3) 9026798 Screw (F-3)

4 9026801 Nut (A-I) 90?5008-1 Pin (F-3l

9026'17~ Sleeve (F-3) 9025008-2 Pin (F-3)

MS171522 Pin (F-3) MS171527 Pin (F-3)

607 Bearing (F.3) NAS503-10 Beklring (F-3)
9026796 Pin (F-3)

5 9026782 Screw (F -3) MS 166?4 -4062 Ring (f'-3)

6 9026783 Pin (F-3)
13 9026789 Jaw (X-3)MSI ~24-4037 Ring (F-3) 9026793 Pin (F-3)ASBY·6SS Bearing (F-3)

HDI53-01l3-0054 Washer (F-3)9026786 Hetainer (F-3)
NAS679C5 Nut (F-3)MSI6625-4112 Hing (F-3l

11026785 Spacer (F-3)
14 9026764 Arm (f'-3)

7 9026776 HancUe (X-3) 9026788 Key (F-3)
9026809 Pin (F-3) 9026804 Track (F-3)

8 9026777 Sleeve (F.3) 9026799 Crank (X.2)
AN509C416-15 Screw (F-3)

9 9026810 Nut (F-I) 1452-048 Nut (F-3)
MS16624-4100 Ring (F-3)
9026792 Nut (F-3) 15 9026600 Jaw (X-2)
ME 171653 Pin (F-3) OOZlIS04 Pin (F-3)
9026803 Plug (F-3) MS16624-4C'37 ntng (F-3)

10 90Zb795 Screw (F-l)
NASI297-5-12 Boll (F-3)
NAS6'19C5 Nut (F-3)

F'lb",re 1-15. Nozzle Exteuslon Allnement Tool (Sheet 2 or 2)

1-122. TURBOPU:.1P SUPPORT 04083. pin, and atlachlng bolls. The cOlltainer Is COil'

structed (rom plastic and filled with flexlbl e
1-123, Dl;;SCRIPTION. polyurethane (Dam pads

1-124. The turLopump support consists of a 1-125. OPEHATION.
connector, tUI'nbuckle, bracket, and container.
The connP.ctor Is con&tructed (rom steel and 1-126. The turbopump support Is uSl'd to s"._·
consists of a body, h",ndle, lockpin, ptn and port the oxidizer end or the turbopump when the
!JOIt, thumbwhecl, and keeper. The turnbuckle oxidizer dome or propellant reed ducts are re-
consls!!! of a steel clevis (with olle rod end) on moved. The support Is altached to the turbo-
t'a~h end and a bronze adjustment nut In the pum,", No. 2 oxidizer volute flange and thl' thrUst
center. The bratket Is constructed rrom ste('1 charnbe.. fuel manifold. The bracket is aHached
plate anti consists of a plate, quick. release to the fuel manUold and the connector to the Nv. Z
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oxidizer volute (lang(', The length of tl'rtobuckle
is "dJu,tNlto insert the qUick-rewas(' pin through
til(' bracket ami the lower clevis. and the 101'k-
nut b tightened to secure the adjustmellt nut.

1-127. MAINTENANCE.
1-128. Maintenance of the turbopu',np sl:pport
~onsists of proof testing, disassembling, cl"an·
lng, and assl'mbling.
1-1~9. PROOF TESTING. Proo'.-test the lI:rbo
pump support at 12-month intervals, lOlling a
3, 750-pound te»t load. ~ee figul:e 1-10 fo~ In
dex numbers. The llroof load required fur proof
testing must be a m nimum of I jO perc':nt of the
working load of the support, The prod-test
interva1 may be extended provide;! tI", support
is clean. packaged. lind slorpd and provided the
support is not uSNI after accepl ance of equip
ment and /01' is unused between proof-t!'st
intervals. The specified i,lterv~1 b~glns after
fjr~t usp, Verification of "no 'Jse" Is substan
tlat!'d by nppllcation of Alucallt No. 67 seals
aftel' final inspection. priol' to acceptance, and
following each proof test 3.1d Ins,oectlon.

WAHNiNG
Proof tests ar(' h,.zardous; tI'erefore,
special precautl.lns must be !>\ken,
In addition to ),lcal and standar-j safety
requirementf', thp test area mU,lt he
cleared aud adequate protection pro
vided for I.est personnel.

a. Providr.' a test setup, simulating oxidizer
','olute flangt! and fuel manifold hracket8 and
eslablishlr.g cente.- of l(ravity (cg), as indicated
in figure 1-17.

h. Place test load in position, using a 5,000
ooune! capacity cra.lP. to ('»tablish dimensions
in(lI~aced In flgul'e 1-17.

c, Install hl'acket (5) on simulated fliel mani
rold bracket.

d. Unlock handle and remove pin and handle
from co,meetol' (I); turn thumhwheel fully clock
wise to retract dog,

e. Place connector into simulated oxidizer
volute flange spoUace and Insert pin and handle
through hole in connector and flange. Place
handle In locKed position.

f, Press connector (I) against spotlace seat
and turn thumbwheel counterclockwise unlll dog
contacts spotface. Tighten fingertight.

g, Adjust length ()f turnbuckle, a" necessary,
to Inserl quick-release pin through lower clevis
(4) and b,'atket (5). Secure adjustment nut (3)
with locknut.

h. Slowly relleve tension on crane. observil'g
any movement of connector (I) from its spoUace
position, and allow weight to remain on support
for 3 minutes.

1-34 Change No.4 - 25 February 1970

NOTE

The connector may move slightly to
seat dog on spolface; however, If
exesssive movement Is evident,
steps h through h must be repeated.

L Assume tr;st load weight with crane and
Inspect supporc for any dlstortion or y!eldlng.

I. Turn ihumbwheel fully clockwise and Install
bo!,t through flange Into end of pin. Torque bolt
to ;W lllnch-pounds.

k. Repeat steps h and I. On unlls Incorpo
ratin~ MOl change, repeat steps j and k using
long toll.

1, R"lIlove support frol11 test setup and se
cure equipment,

1-130. DISASSEMDUNG. DIsassemble the
twobopump support, as required, to accomplish
necessary repair or replacement. Sec figure
1-16 for Index and part numbers.

1-131. CLEANlNG. Clean all parts of turbo
pump support as outlined in H- 3896- 5, Volume I.

1-132. ASSEMDLING. Sec figure 1-16 for In
dex and part numbers. The following steps In
clude special Instructions reqUired during
assembly:

a. Lubricate threads of clevis rod enu with
Molykote G paste (Dow Corning Corp).

b. Lubricate sliding surfaces o{ thumbwh('el
and keeper with gear grease (MlL-G-23827).
Do not lubricate handle latch pin.

1-133. SIUPPING AND STOIUNG.

1-134. Prepar!! t\lrbopump support for shipping
or storing In accordance wllh Rocketdyne Auto
mated Packaging System (RAPS).

(
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GtOU·X-1 n

Index Part Index Part
No. No. DE'scrlptlon No. No. Description

I 9025475 COM€ctor (F-3) 2 9025474 Clevis (F·3)
9025449 Thumbwheel (F-3) NASI279.7·16 Bolt (F·3)
LD 153·0010· 00 11 Washor (F-3) LD153.0010·0016 Washer (F.3)
9025448 KE'ep"r (F·3) MS20500-720 Nut (F·3)
9025151 Handl e (F-3) 3 9025473 Nut (F·3)9026829 Bolt (F-3) AN316·10 Nut (F·3)9026811 (a) BoH (F·3)
9026830 BUHhing (F·3) 4 9025472 Clevis (F-3)
RDI91·2002·1311 Cat,le (F-3) 9025450 instruction plate
9025447 Pin (F-3)

9026812(a)
(F·3)

MS171589 Pin (F-3) Instruction plate
9026828 Pin (F-3) (F·3)
RD191.2002.1309 Cable (F.3) 5 9025471 Bracket (F·3)28.2·0 Slee-Ie (F.3) 9026834 Bolt (F.3)9026826 Handle (F·3) RD191-2002-1312 Cable (F-3)9026827 Sprl~g (F·3) 51357 Pin (F-3)MS171527 Pill (F·3) RD191-2002-1312 Cable (F-3)

(a) Units incorporating MD1 change

Figure 1-16. Turbopumll Support

1·35
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Figure 1-17. Recommended Proof-Test Setup for 'rurbopump Support

1-135. THERMAL. INSULATION ALINEMENT
~!!RE 04084.

1-136. DESC:flIPTION.

1-137. The th'Jrmal Insulation allnement fixture,
constructed of aluminum alloy, consists of a
base, two supports, two locators, and a spacer.
The base Is U.. shaped and the locators are
attached at l'lght angles, forming a cross, to the
base. The llxt\lre Is approximately 9 tnches
htg!:. 11 Inahell wide, ar,d 16 Inches long.

1-138. OPERATION.

1-139. The thermal Insulation allnemcnt fixture
Is used to aline thermal Insulation brackets.
The baee Is boltl1d to brackets which are attached

to the turbopump fuel Inlet, adjacent to the bear
Ing coolant control valve. This positions the
locators so that allnement can be accomplished
by altnlng rivets In the brackets with holes In
the locators.

1-140. MAINTENANCE.

1-141. Maintenance of the thermal Insulation
altnement flxl,ure consIsts of disassembling,
cleaning, and assembling.

1-142. DISASSEMBLING. Disassemble the
thermal 1.'lsulatlon allnement fl~ture, as re
qutred, to accomplish necessary repair or re
placement. See figure 1-18 for dimensions and
figure 1-19 for Index and part numbers.

(

1-36



R-3896-5
Volume II

Sectlon I
Paragraphs 1- 143 to 1- 15 I

I"",-- ..X" Ill.ANI':

"A" S:II", -• - • 11 n - - "I.££_._- 0-- :!:~. 0: ~ ----_.
I,ll ......,- .. , ,

-7 O~J to tJlO IN -I

" -ij3tO 010 Il'i -

01084·10;·1

Figure 1-18. Therm:ll Insulation Allnement
Fixture Locators Installation

1-143. CLEANING. Clean parts of thermal in
sulatlon alinemcnt fixture as outlined in
H-3896-5, Volume J.

1-144. ASSEMBIJNG. Sec flb'Ure 1-18 for di
mensions and ligure 1-19 [or index and part
numIJers. The follOWing steps Include special
Instructions required during assemIJly:

a. Install locators with centerline through
holes "A" and "8" perpendi cular to "x" plane,
within 0.010 Inch In 10 Inches, and dimensions
shown In figure 1-18.

b. Torque nuts to 120-155 inch-pounds.

Index
No.

1

2

3

4

5

Part
No.

9025023-3

9025023-5

9025024

9025025
AN5-24A
AN5-llA
LDI53-00l1-00t5
LD153-00tl-00t6
NAS679A5

902502~,

04084·X·1

Descriptlon

Locator (F-3)

Locator (F-3)

Spacer (F-3)

Support (F-3l
Bolt (F-3l
Bolt (F-3)
Washer (F-3l
Washer (F-3)
Nut (F-3)

Base (F-3)

1-145. SHIPPING ANO STOfUNG.

1-146. Prepare thermal Insulation allncment
fixture [or shipping or storing in accordance
with MlL-P-ll6, Method Ill.

1-147. TRUNNION NUT TOHQUJ:o.: WRENCH
EXTENSION G·~086.

1-148. DESCfUPTION.

1-149. The trunnion nut tOl'que wrench exten
sion consIsts of a frame, bushing, and instruc
tion plate. The frame Is constructed from a
steel bar, and Is {; Inches high and 13 •nches
long. The f\'ame Is U-shaped with a double
hex hole for the trunnion nut, a round hole for
the bushing, and a square hole for a torque
wrench. The bushing Is a round steel bar 5
Inches long with a retaining ring and internal
threads In one end and a knurl~d knob on the
other end. The Instruction plato Is aluminum
foll with adhesive backing.

1-150. OPERATION.

1-151. The trunnion nut torque wrench extension
Is used to remove and Install thE' Inner trunnion
nut of the turbopump mount, during Installation

Figure I-It>. Thermal Insulation
Allnemenl Fixture

Change No. 4 - 25 F'ebruary 1970 1-37
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of thermal Insuhtlon brackets. The extension
is placed parallel with the trunnton, and the
bushtng is screwed onto the outboard threads of
the trunnion and torqued to 100-200 Inch-pounds.
The frame Is then rotated and slid on the bushing
to perform Its function. A torque wrench, In
serted tnto the square hole of the frame, pro
vlaes the turning leverage. To obtain the cor
rect torque value, the handle of the torque
wrench must be In the direction of arrows on
the Instruction plate.

1-152. MAINTENANCE.

1-153. Maintenance of the trunnion nut torque
wrench extension consists of disassembling,
cleaning, and assembling. There are no special
Instructions required for disassembling and
assembling. See figure 1-20 for Index and part
numbers.

04088-X-1

Index Part
No. No. Description

1 9026877 Bushing (F-3)
MS 16624-1125 Ring (F-3)

2 9026679 Plate (F-3)

3 9026878 Frame (F-3)

Figure 1-20. Trunnion Nut Torque
VVrench Extension

1-38 Change No. 4 - 25 February 1970

1-154. CLEANING. Clean parts of trunnion
nut torque wrench extension as outlined In
R-3896-5, Volume 1.

1-155. SHIPP'lNG AND STORAGE.

1-156. Prepare trunnion nul torque wrench ex
tension for shipping or storing in accordance
with MIL.. P-1l6, Method lll.

1-157. BAND CLAMP TOOL KIT 04087.

1-158. DESCRIPTION.

1-159. The band clamp tool kit consists of a
band clamp tool and a container. The tool con
sists of pllers anti two jaws. The pllers contain
two handles with lUI overcenter locking feature.
The jaws are boiled to the pliers. On" Jaw con
tains two plungers to retain the clamp adjusting
screw, and the other contains a pin to aline the
threaded trunnion with the screw.

l-l~O. OPERATION.

1-161, The band clamp 1001 Is used to compress
band clamps during installation. The clamp
adjusting screw Is Inserted Into the jaw contain
Ing the plungers. VVlth lhe tool fully opeo, the
sere", is Inserted through the unthreaded trun
nion and the trunnion Is engaged by the jaw. The
other jaw engages the threaded trunnion and the
handles of the pllers compress, drawing the
clamp ends together, until the overcenter lock
Is engaged. After a minimum of two threads
engagement of the adjusting screw, the tool may
be removed.
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1-162. MAINTENANCE .

1-163. Maintenance of the band clamp tool kit
consists of disassembling, cleaning, and as
sembling. Disassemble the band clamp tcol,
as required, to accomplish necessary repair or
replacement. See figure 1-21 for Index and
part numbers.

1·164. CLEANING. Clean part of bane\ clamp
tool as outlined in R-3896-5, Volume I.

1-165. SIUPPING AND STOIllNG.

1-160. Prepare band clamp tool kit for shipping
or storing in accordance with MlL-P-tt6,
Method III.

~- "6'-U·· - -

•
'~p=~,-,
?~

0,,087 ·X·I-
Index Part
No. No. Descripllon

1 9023979 Jaw (F-O
9023996 Pin (F-3)

2 9023980 Jaw (F- 1)
XI3-N Plunger (F-3)

3 9023978 PileI'S (F-1)
NAS565-37 Bolt (F-3)
MS35338-45 Washer (F-3)

4 VDI92-0002-1286 Case (F-3)

Figure 1-21. Band Clamp Tool Kit

1-167. AIR- POWERED STAPLER 9023569.

1-168. DESCHIPTION.

1-169. The air-powered stapler consists of a
stapler, base, and die. The stapler has a hand
grip, a staple compartment, and a trigger. The
base is U-shaped and made from cold finished
steel. The die has four culout3 and mOL'nling
holes and Is made from tool sleel.

1-170. OPERATION.

1-171. The air-powered (,tapler is used t'l
staple asbestos doors and patches of thermal
insulation. The stapler Is loaded with the re
quired staples, and a sc,urce of compressed all'
is connected :0 the stapler. The base is posi
tioned on Inc material to be stapled; then the
stapler Is pressed down firmly a"d the trigger
squeezed. The stapler drl ves the staple through
the material and into the die cutouts causing the
staple to clinch.

1-172. MAINTENANCE.

1-173. Maintenance of the air-powered stapler
consists of disassembling, cleaning, and assem
bling.

1-174. DISASSEMBLING. Disassemble the alr
powered stapler, as required, to accomplish
necessary repair or replacement. Sec l1b'Ure
1-22 /01' index and part numbers.

1-175. CLEANING. Clean parts 0/ air-powered
stapler as outlined In R-3896-5, Volume I.

1-176. ASSEMBLING.

a. Lubricate screws of base (2) with Fluoro
lube grease GR362 (Hooker Chemical Corp) and
torque to 20-26 Inch-pounds.

b. LubrIcate screws of die (3) with Fluoro
lube grease GR362 (H'Joker Chemical Corp) and,
torque to 5-6 Inch-pO'Jnds.

c. Adjust dIe (3) to aline with head of stapler
(1), torque screws, and stake each screw.
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1-177. SHIPPING AND STORING.

1-178. Prepare air-powered stapler for shlpplnll
or storing in accordance with Rocketdyne Auto
mated Packaging ::'ystem (RAPS).

A t'I-5·30

Index I'art
No. No. Descrlptlon

I 9023620 Stapler (f'-2)

2 9023627 Base (f'-3)
AN507C428R 10 Screw (f'·3)
NAS679C4W Nut (F-3)

3 9023628 Die (F-31
AN507C832R7 Screw (F-3)

Figure 1-22. Air-Powered Stapler

1-179. THEHMAL INSULATOIl GROMMET
TOOL SET 9023570.

1-180. nBSCRIpTION.

I- ta I. The thermal Insulator grommet tool set
consi~ts of six sWljge tools, foul' backing tools,
two grommet deprel1sors, a pneumatlc hammer,
and a container. The swage tool has a shaft
and collar on one end that mates with the ham
mer, and a shaft and collar on the other end
that mates with the grommet and backing tool.
The tubular backing tool, with a hole drilled
through the center to receive the shaft of the

1-40 Change No.4- 25 February 1970

swage tool, has a flat surface Oil one end and a
boss on the other. The g-l'ommel depres~ol' has
a tubular handle and a flat slIl'face fOI·mlnl'. two
prong-so The pneumal!c ham Iller has a hand ((rip,
trigller, banel, and Sprlnl'..

1-182. OPERATION.

1-183. The thermal Insulator grommet tool set
is used to Install metal grommets Into thermal
Insulators. Compressed all' Is connectcd to the
pneumatic hammer, the required swnge tool Is
Installed in the barrel of the hammer (retatned
with spring), and the backing 1001 Is placed under
the grommet. A washer Is placed over the eye
let and held In place with the depressor tool.
fnstallatlon of 3/4- and 1I2-lnch gl'ommets is
accomplished by using two swage tools. une to
start the crimp and the othel' to finish cl·implng.
to prevent cracking of flanlle.

1-184. MAINTf:NANCE.

1- 185, Malntenancc of the thcrmal Insulator
llrommct tool sct consists of disasscmhllnll,
cleaning-, and assemblln((. There a,'c no special
Instructions for disassembly or assembly. Sec
figure 1-23 for Index and part numbers.

1-186. CLEANING. CI~an thermal Insulator
((rommet tool set as outline(! In n-389B-5.
Volumc I.

1·187. SIflPPING AND srOIUNG.

1-188. Preparc thermal insulator ((rommct
tool set for shlpphl(( or stortng in accordance
wllh Ilocketdylle Automated Packab'in(( System
(HAPS).

1-189. roun-WAY HYDRAULIC MANIFOLD
CHECK VALVE CAP 88.557487,

1·190. DESCIUpTION.

1-191. The four-way hydraulic manifold check
valve cap ccaslsts of a single manifold incorpo
rating bolt holes on one end and a threaded boss
On the other end. (See figure 1-24,)

('
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Section I
Paragraphs 1-192 to 1-202

Housing
Insert

De.•crlptlon
Part
No.

88-557487-3
MSl24736

Index
No.

I

1-199. OPERATION.

Fih'Ure t-24. Four-Way Hydraulic Manifold
Check Valve rap

pyrometH, lamp, and timer and is approximately
9 inches long, 6 Inches Wide, and 10 Inches hi,~h.

The handle Is sh.'lped like a pistol grip with a
pushbutl.on switch. The thermocouple is aprc,bc
type wll.h an Iron (white) and constantan (red)
wire cable IE'~d·in, The timer Is a tllJle delay
relay.Model 400

VDI 92- 0007 -00255

2

4

3

Index Part
No. N". Description

...:.:::::.--0-0-2:..:-42:.:.:0-1-----:S:-'w-a-ge-tool .:..:.(F"":--3-)-

0024202 Swage tool (F-3)
0024204 Swage tool (F-3)
0024205 S"'age tool (F-3)
9024207 Swage tool (F-3)
9024203 Ilackhlg tool (F-3l
0024206 !lacking tool (F- 3)
9024208 Backing tool (F-3)
9024210 Backing tool (F-3)
9023637-3 Grommet

depressor (F-3)
9023637-5 Grommet

depressor (F-3)
Pneumatic

hammer (F-2)
Case (F-3)

Figure 1-23. Thermal Insulator Grommet
Tool set

1-192. OPE,llATION.

1-193. The four-way hydraulic manifold rheck
Htlve cap Is bolted to the engine control valve
swin!! cheek valve to prOVide a means for
pressure-cherkln!! the check valve,

1-194. MAINTENANCE.

1-195. There are no speclalmalnt,mance re
quirements for the four-way hydradlc manifold
Check valve cap. The four-way hydraulic mani
fold check valve cap may be c1eanf,d as )utlined
In R-3896- 5, Volume I.

1-196. INSULATION MOISTURIi DETECTOR
99-9026366,

1-197. DESCRIPTION.

1-198. The Insulation moisture detector con
sists of a pyrome:er, lamp, handle, thermo
couple, tl.mer, and box. The box houses the

1-200. The Insulation moisture detector Is de
signed to detect and measure the moisture COn
tellt tl'apped within the thermal Insulation CHI the
F-l fngine. This nondeLtructive test, using the
heat· sink method, Is performed by heatl",! specl·
fled areas on the exterior surface of an Insulator
and measuring the area lemperature. llf'at Is
app·lled for 15 seconds using a quartz-Iodide
lamp held approximately 2 Inches from t/le Insu
lator; the temperature Is measured with an
Irrm-constnntan thermocouple and pyrometer.
If the Insulator Is dry, it will nol absorb heat
and the surface temperature will rlsea minimum
of 140· F above ambIent temperature. If the In
IJulalor contains moisture, It will absc!rb the
heat and the templ'rature will rise less than
140· F above ambient temperature.

1-201. MAINTENANCE.

1-202. Maintenance of th~ Insulation moisture
detector consists of funcl -Ill tCG!lnf;, disassem
bling, cleaning, and assembling.
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1-203. FUNCTION TESTING.

WARNING

In the fulluwln!: prucedure, dark
!!Iasses must be warn by oper
ator and observers to prevent eye
damage.

CAUTION

The power source specified in
step a must be used or damage to
equipment can result.

a. Connect power cabl~ to 115 vac. slngle
phase facility power source.

WARNING

In thr. follow In!! procedlJre, the
lamp produces extreme hllat when
illuminated, and nearness or con
tact with the lamp can cause strl·
ous Injury.

b. Press and hold bullon In hand grip.
(Lamp Illumlnallon timer will lurn of{ lamp
automallcally.) Timer sellllll! must be 15 • I. 0
seconds. Adjust timer, If necllHsary. through
access hole In box.

c. Using a mercury thermometer, measure
accuracy at ambient, 32° I and:! 12 ,1 .t5° F, of
pyrometer and thermocouple. Adjust screw on
face of meter, If necessary, unt.ll meter Indi
cates thermometer readlrl!!.

1-204. DISASSEMBLING. Disassemble the in
sulation moisture detector, as required, to
accomp!tsh necessary repair or replacement.
See figure 1-25 for Index and part numbers.

1-205, CLEANiNG. No special cleanln!! Is re
quired. Use a clean, !tnt·free cloth to wipe
dust from Insulation mllisture detector.

1-206. ASSEMBLING. See figure 1-25 for In
dex and part numbers. The only special In
strucllon during assembly Is to trim resistor
In thermocouple circuit so that total resistance
In the circuit Is 10 ohms.

1-207. SHIPPING .AND STORING.

1-208. Prepare insulallon moisture detector
for shipping or storing in accordance' with
Rocketdyne Automated Packaging System (RAPS).

Index
No.

I

2

3
4
5

2--1

,
Part
No.

Mudel 602

Z78-104B

B~:~¥~
702511
2112AHISF
Model
SG-S5T

(ROTATaD 110')

4

(

Figure 1-25. insulation Moisture Detector
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1-209. FUEL DHAIN VENT ADAPTER KIT
~9-9012908,

1-210, DESCRIPTION,

1-211, The fuel drain vent adapter kit consists
o[ a quick-disconnect, check vah'e, tube. Tygon
tube, assorted liltlnl(s and packings, and a con
tainer, The quick-disconnect is the ground half
that mates with the engine-flight half, The
check valve is an in-line, SWing-gate valve,
The tube is constl'ucted o[ CRES 321 and is a
minimum o[ 2 inches long, The Ty.,;on tubing
is transparent yellol\', flexible, "nd approxi
mately 40 inches long, An Identincation tag
rontaininH" thf' nam(lo, part numLH'''r l serial num
ber, and ratin.,; is attached to the assembled
adapter.

1-212, OPERATION.

Sfldion I
1',Il';\graphs 1-209 to 1-21lJ

1-21~, The fuel drain vent adaptl'r klt is used
101' drainlllg [uel [rom the F- J Engines Installed
In the SI-C stage, The quiCk-disconnect is
connected to the gas l(enerator ball valve fuel
drain quick-dIsconnect and (he ch"ck valve tub...
...nd is raisl'd abov(' thl' horizontal plan... o[ the
check valve, It a n....,;atlvl' pressur... occurs In
th ... [u...1 lin...s durin.,; th... draining process, the
check valve opens and allows the pressure
within the lines to ...qualize to atmospheric
prl'ssur.... The adapter is rated at one atmos
ph... re,

1-114. MAINTENANCE.

1-215, Maintenance of the [uel drain vent
adapter kit consists o[ disassembling and
assembling. Clean adapter as outllned InI H-3896-5. Volume I. Store adapter In con
talner provided, and overpack contalner for
shipment.

1-216. DISASSt:MBLING. Dlsassllmble the
fuel draln vent adolpter Iut, as required, to
accomplish necessary repalr or replacement.
See figure 1-26 [or Inrtex and part numbero.

Ind...x Part
No, No, D...scrlption

I NA5-260098Tl Quick-disconnect
(F-2)

MS21l512-06 Packing (F-3)
2 AN893-1:lJ Bushin!!: (F-3)

MS29512·08 Packin!l' (F-3)
3 RD171-4004 -0002 Identification tag

(F-3)
4 AN938J8 Tee (F-3)
5 AN919-12.J R"ducer (F-3l

MS29512-08 Packing (F-3)
6 NA5-26032Tl Check valve( F-1)

MS29512-08 Packin{: (F-3)
20021 1'11I (F-3)
20060-1 Cap (F-3l
20059-1 Dody (F-3)
20039-6 Sprln{: (F- 3)
30017 Flap (F-3)

7 99-9012909 Tube (M-3l
8 R4000 (3/4 inch Tygon tubing(M-31

outside diam...tl'r
x 1/2 inr-h inside
diameter x 40
;2.00Inch...slong)

AN737TW26 Clamp (F-3)
9 VDI92-0007-0024 Container (X-3)

RDI71-6018-0001 Plate (F-3)

Figure 1-26, Fuel Drain Vent Adapter Kit
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1-217. ASSEMBLING. S£>(' fi/-:ul'(' 1-26 [m'
;nd£>.~ and part num!J£>,·s. Th£> lutH'icant USE'd
durlll~ ;,sS£>nlbly \5 lul"';eanl ~r£>as£> RB0140-012
mocketdVl1£>I. Th£> [nllQllinl: stE'PS includ£>
spE'cial i;lstruchons required during assE'mbly:

a. Lubricat£> packlll~ and threads 01 r£>duc£>r
12) and install In t£>£> (4). TorquE' r£>duc(>l' to
IM-230 inch-pounds.

h. Lubricatl' packin~ und mall' thrl'ads of
hushin/-: /51 and Install In te£> (41. Torque bush
Inl: to 180-230 inch-pounds.

£>. Luhrlcate packing and threads of quick
disconn£>c! III and Install In hushilig. Torque
quick-disconnect to 100-150 inch-pounds.

CAUTION

When Installin~ check valve (6) in
t£>e (4), torque must b£> applied at
th£> h£>xagonal end of th£> check valve
n£>ar£>st th£> t£>e. Wh£>n attaching
tube (7) to th£> ch£>ck valve, countcr
torquc must he appliccl at the h£>x
agonal £>lld of the check valve nearest
the lube. Applying torque otherwise
will damage the check valve.

d. Lubricate packing and thr£>ads of ch£>ck
\-alv£> (6) and install in te£> (4). Torque chE'ck
vall'£> to 180-230 inch-pounds. .

£>. Lubricate sl£>cvc of tuhE' (7) and threads
of check valve (~), and Install tuhe on check
valve (6). TorquE' nul of tube (7) to 300-400
Inch-pounds.

r. Install Tygon tUhlng (8) on tuhe (7) and
secure with clamp.

g. Install id£>ntiflcalion tag (3) around bush
lnll and te£>, and SE'CUrE'.

h. Install pl'ol£>ctlve closures on all open
ports, and s~o·e adapter In contalnE'r (9).
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SECTION Il

MAINTENANCE T-TooLS

Section II
Paragraphs 2-1 to 2- 3

2-1. SCOPE. This section contains inspection,
description, operation, and maintenance proce
dures for maintenance T-tools. The parts list
consists of a tabulated li sting of all parts re
quired for support of the tool at the fleld sites.
The paris are listed in ai sassembly order, ex·
cept where disassembly order does not apply,
and are keyed to an associated lllustration by
Index number. The relation of each part to its
next higher assembly is indicated by Indention.
The detail number (consisting of a dash number
to the basic tool number) Is used Instead of a
part number to identify the part, because a
majority of the parts are made from stock mate
rial. The material and dimensions may be
found on the tool print.

2-2. INSPECTluN.

2-3. Figure 2-1 lists items to he inspected,
conditions to be sought and corrected, and the
frequency of the inspections. Inspection require
ments are classlfied as vl.ual and periodic.
Their scope should be increased or decreased
to suit varying conditions. All inspections re
quirements cannot be accurately predicted, be
cause they are directly affected by local opera
tions. Visual inspection is defined as an
Inspeclicn to determine if there are undesirable,
discrepant, or damage conditions, and that hard
ware conligurlilion is In accordance with appro
priate records. Visual inspection 15 conducted
prior to operation of the unil. Periodic Inspec
tions are conducted at specilled pertod~. See
lIgure 2·1 for inspection and periodic Intervals.

-'

)

I

Periodic (Months) Periodic (Months)

Inspection 3 6 12 24 Inspection ~ 6 12 24

Depth nltcrometer Assembly stand T-5029363
T-5021812

1. Proof test expiration X
1. Lubrication and cali- X (paragraph 2-190)

bratlOll check (para-
graph 2-39) Hydraulic torque tool

T-5029452
2. Damage to finish of X

measuring surface 1. Proof test explrallon X
(paragraph 2-198)

Inducer puller T-5024338
2. Leak-testing (pa rH- X

1. Proortest explratlon X graph 2-199)
(paragraph 2-75)

3. Function testing X
Pressure test fixture (paragraph 2-200)
T-5026440

Torque and tnspeetion tool
1. Function testing (para- X T-5029467 and adapter

graph 2-118) T-5035940

Pressure test fixture 1. Calibration check X
T-5029362 (paragraph 2-209)

1. Function testing (para· X
graph 2-182)

Ftgure 2-1. Inspection RequlremHts (Sheet 1 of 2)
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Figure 2-1. Inspection Requirements (Sheet 2 of 2)
2- 2 Change No, 4 - 25 February 1970

Periodic (Months) Periodic (Months)

[nspectlOl' 3 6 12 24 Inspection 3 6 12 24

Ilypergol simu:ator Alinement tool ,lIld inspec-
T-5029716 lion check flxturc

T-5039113
I. Damage to O-ring X

and O-ring groove I. Dlmenslon,l! check X
(paragraph 2-616)

2. Damage to threads X
of simulator (2) Allnelnent fixture T-5039202

Pressure test fixture I. Flatness, pnallel. X
T-5031167 and dtmenslon,l! check

Cpa ragraph 2-624)
I. Function testing X

(paragraph 2-267) 2, Ca libra lion check ;{

(paragraph 2-624)
Check Jig T-S03672S

Allnement and inspcctlon
I. Flatness and dimen- X check fixture T-S039437

sl,mal check (para-
graph 2- SOO) I '11111enslon;l! cl1l'ck X

.lrag".lph 2-653)
As.embly Jig and inspec- Torqu,' adaptel' T-5041242tlon check fixture
T-S037452 I. Calibration check

(pal'agraph 2-695Ai

I. Calibration check X Clearance pins T-5041812
(parallraph 2-S15)

1. Dimensional check
~. Dimensional check X (paragraph 2-780)

(parag,'aph 2-SIS)
Allnement g;.ge T-5044743

1I0idinll fixture T-5037454
I. i>lrllenslonal ('heck X

I. Dimensional check X ipa r,lllraph 2-829)
(paragraph 2-522)

Dolly assembly T-8101595
Inspection check fixture
T-5037817 I. Proor test explratioll X

Calibration check
(paragl'aph 2, 851)

l. X
(p.l ragraph 2-558) Handltng sltng 1'-8102313

2. Flatness and dlmen- X I. Proor lest expiration X
slonal check (para- (pal'agraph 2-8R6)
graph 2-SS8)

Inspection check fixllll'e
Hotating fixture T-8102381

T-S037832 l. ProUi test expiration

I. Calibration check X
(pangraph 2-874) X

(paragraph 2-587) Flange puUst-lng tool

2. Flatness, parallel, X
T-5047802

1. Proper lubricationtind dimensional check (palCalZraDh 2-843Q) -
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Section II
Paragraphs 2-4 to 2-17

2-4. ~~_ADAPTEHATl38-5883.

2-5. DESCRIPTION.

2-6. The pressure adapter consists of a ~ingle

pressure test plate, bolts, and O-rings. The
test plate is cOllstructed frollL aluminum alloy:
it is 3 Inches square by I inch thlek and con
tains two pressure POI ta.

2-7. OPERATION.

2-8. The jll'essure adapter ie used to perCol"ll1
pressure tests on the thrust OK pressure
switches. With the "dapte,' installed on the
pressure switch, pneumaf.ic pressure can be
applied to either the syst~m port or the calibra
EOll IJorl.

2 9. MAINTENANCE.

2.10. There are no sperial maintenance In.ltru('·
tions for the pressur,~ ,,,,lapter. For replacement
of parts, sze Clb".lre 2-2 for Index and detail
numbers. Perform repairs and clean press1lre
"dapler as outlined in R-3896-5, Volume I.
Store pressure adapte.' in container prOVided
and overpacl, cor,talnel' for shi)ment.

FJ-5-3-1

Index Detail
No. No. Description

I NorA Adapter
2 NOlle Bolt
3 None Bolt
4 None O-ring

None(a) Container

(a) Item not Illustrated

F'lgure ~-2. Pressure Adapter AT 138-5883

2-11. 1'IEZOMETEH T-0043P5.

2-12. DESCRIPTION.

2-13. The piezometer consists of a straight
section of tubing with flared tube fittings on each
end and two pressure monitoring ports located
near the ccntpr of the tube. There are four dif
ferent sizes of piezumcters' '1'-00431'5-1 (l 4
inch diameter), 'f-0043P5-2 (3, 8-ineh diameter),
1'-00431'5-3 (l/2-inch diamclcr), and 1'-00431'5-5
(3/4- illcr. .1iameter).

2-14. OPEHATICN.

2-15. The ph.l.oUleter iH an instrument that iti
used with a pressure ga;.{e or pressure tlH'asur
ing system to accurately mCaS\lre static pr('$
SU)"C. The piezometer is the sensiIl~ portion of
the meflsul'in~ system: It is desiKned to Sense
true stalic pressure under C10v: conditions,
Piezometers are used in the component test set
ups that requirc a higher <kgree of aceuraey in
pressure measufrmenls.

2-16. MAINTENANCE.

2-17. There arE' no specinl maintenarlcc inslnl('
lions for the piezomelers. See figure 2-3 for
lIldex and detail numbers. Perform repairs and
clean piezometers as ou(!lned in H-,1896-5,
Volume 1. Store pieZOOlf'ters in container pro
vided awl overpack container for shipmcnt.

Index Detail
No. No. DescriptiOil

1 101 Piezometer (-1)
2 101 Piezometer (-2)
3 101 1'iezumeter (-3)
4 10 J () Piezometer (- 5)

NOlle a Cont~lner

(a) Hell1 nol Illustrated

Fi~urc 2-3. Flezometer T-00431'5
2-3



Section II
Paragraphs 2-18 to 2-31

2-1S. ASSEMBLY JIG T.50149.E.,

2 - Hi. DE:SCRIPTION.

R-3896-5
Volume II

Index and detail numbel·s. Pe"fOl'm rE'pail's.
clean, all(llubricate threaded and mOVillf\ parts
as outlillCd in H-3S96 .. 5. Volume I.

2-20. The assembly jig consists of a r!!ctanb'1.1
lar platform mounted on four casters with a
short vertical scetion of pipe and a smaller
rectanRUlar platform mounted in the center of
the large platform. Tne top of the small plat
for m contains the v'lrtical attach flange and
adjustable support fvr the gas gell!!rator. The
assembly jig is 4S inches 1011g. 34 illches wide,
33-5/8 inches high. and weighs approximately
269 pounds.

2-21. OPERATION.

2-22. The assembly jig is used te, hold and sup
port ti,e gas generato,· during disassembly,
assembly, and tosting. The vertical atlnch
flange holds the gas generator at Its outlet
flan['e, and the adjustable support Is raised to
level and provide support at the curved secllon
of the combustion chambcr. Since the ass.embly
jig is mounted on casters, it can easily be
moved from one maintenance area to an')ther.

2-23. MAINTENANCE.

2-24. Tbere are no special maintenance instruc
tlons for the assembly jiK. Disassemble the
assembly jig, as required, to accomplish neces
sary repair or rE'placement. See figure 2-4 for

2-25. RE:TAINER WHENCH 1'-5021003.

2-26. D ""SCHlPTION.

2-27. The retainer w""nch is a cylindrically
slmp"d spallller-typ" wr"nch with iw" rectangular
keys attached to thc' oulsid" of lhe cylinder, 180
d!!gr!!es apart. Wr!!lIch flats aI'(' locat"d on top
of the cylinder. The wrellch Is packaKed in a
container that i~ 8 inches long. 8 incllPs Wide,
and 4 inches high. The weight is [l\lproximately
3 pounds.

2-28, OPERATION.

~-29. The retainer wrench is 'J5~d to remove
and install ihe fuel valve seat ret"iner. The two
wnnch keys engage with ihe slots in ihE' retainer,
and " torque wrench and/or so"ket wrench is
aiiacl.ed to the reiain"r wrench to remove or in
stall tile scat retainer.

2-30. MAINTENANCE.

2-31. Tl-,ere arc no special maintenance instruc
tions fe'r the retainer wrench. See fiRUre 2-5 for
index ,lnd detail numbers. Clea.\ retainer wrerlch
as ouUined in R-3896.5, Volume I. Store re
ialner wrench in container prOVided and over
pack container for shipment.

t---------------.

._----.
(a) Item not lIlustrated~1-3

Fl-S·2.J

Index
No.

I
2

3

5

D.otail
No.

10I
123
None
None
Nonc
124
NOllE'
None
None
109
108
None
120
12ij(a)

De.scriplto:·.

,Jig
Sw! vel caster

Nut
Washer
Boll

flight casier
Nut
Washer
Boli

Support
Adjustment screw
Srrew

Se I'ew
Plate

(
Figure 2-4. Assembly Jig 'f-5014983
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..

f -1

2

._----_ .. "

)~3
THHOLliH 20

C ,;

Fl-~·2·5

Index Detail
No. No. Description

1 101 Micrometer
2 120 Frame
3 102 Spindle
4 103 Spindle
5 104 Spindle
6 lori Splnd! e
7 106 Spindle
8 107 Spindle
9 108 Spindle

10 109 Spindle
11 110 Spindle
12 Ill. Spindle
13 112 Spindle
14 113 Spindle
15 114 SpimUe
16 115 SpimUe
17 116 Spindle
18 117 SplntUe
19 118 Spindle
20 119 SplntUe

121(a) Container

2- 39. SERVICING. Servic Ing the depth microm
eter consIsts of lubricating the threads as re
quired and performing a calibration cheek.
LubricaLe threads of micrometer with tool and
instrument oil No. 1620 (L. S. Starrett Co);
then wipe off excess oil with a clean. white
nylon cloth. A calIbration check must be per
furmed every 3 months on micrometers that arc
111 use. Aftf?r lubricatil1l{ and/or calibration
check, clean micrometer as specified in para
graph 2- 38.

F1·;·2·'

Ind!.'x Detail
No. No. Descriptlon

I 101 Wrench
103(a) Container
104(a) Plate

2-36. The depth micrometer is used prlmarlly
Lu lake del".h dimensions of U", lurbopulllp dur
Ing rr.pair. The micrometer is not limited to
use on the turbopulll}' only; it ('an also be used
In many olher applic lti on.9 on eomponents and
hardware.

2-35. OPERATION.

2-33. DESCRIPTION.

2-38. There are no special maintenance Instruc
tlons for the depth micrometer, except for
servicing. See ilb'llre 2-6 for index and detail
numbers. Clean micrometer external surfaces
with preservative WD- ~O (Rocket Chemical Co);
then wipe dry with a clean, white nylon cloth.
Store depth micrometer In the (ontainer pro- (a) Item not illustrated
vided and overpack container for shipment.

2-32. DEPTH MICROMETER 1'-5021812.

(a) Item not Ulustrated

Figure 2-5. Retainer Wrench 1'-5021003

2-34. The depth micrometer !:et consists of a
micrometer, 18 spindles, an,1 a carrying case.
The spindles are of dlflerent longths and range
In size from a 0-1 Inch through 17-18 Inches.
The carrying case is 24 inches long, 12 Inches
wid", and approximately 6 inches high.

2-37. MAINTENANCE.

FI;~ure 2-6. Depth Micrometer 1'-5021812

2-5
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2-40. POPPET HANDLING TOOL T-50226~~.

2-41. DESCRIPTION.

2-42. The poppet handling tool consists of a
poppet adapter with a tee handle on One end and
a qUick-release pin on the other end. The tool
is packaged In a container that Is 24 inches
long. 24 Inches wide, and 6 inches high. The
weight Is ,,,pproximately 7 pounds,

of the poppet is pl.lccd "V('!' [hc slallonal'y pin,
then the removable pin is inserted through the
tool and into the poppet to hold it firmly In the
tool.

2-43. OPERATION.

2-44. The poppet handling tool Is used to handle
the oxidizer valve poppet during cryogenic chill
ing and installation of the poppet. The tapered
end of the poppet ad.1pter engages with the Inside
of the oxiclizer valve poppet. and the threaded
tee handle is a~tached to the adapter through the
nose end of the poppet. Poppet chil1lng il' per
formed; then the qUick-release pin is attached
to the poppet adapter.

•

1-·----2

2-45. MAINTENANCE.

2-46, There are no special maintenance Infltruc
Hans for the poppet handling tool. Disassemble
poppet han(Uin!' tool, as required, to accomplish
neces3ary repair or reillacement. See figure
2-7 for index and detail numbers. Perform
repairs and clean poppet ha.ldling tool as out
lined in R-:l896-5, Volume I. Store poppet
handling tool In container prOVided and over-
pack cantal ner for shipment.

2-47. POPPET LOCKING TOOL T-502267t.

2-48. DESCRIPTION.

r-----!

Description

Pin
Adapter
Handle

Washer
Container
Plate

Detail
No.

1
2
3

Index
No).

101
102
103
105
107(a)
108(a)

(a) Item not 11 fiiSirated

2-51. The poppet locl,tng tool is used to hold
the oxidizer valve poppet stationary while re
moving ur Installing and torquing the pistoll rut!
bolt. With the tool secured in a vise, the l1i.lse

2-49. The poppet lucking tool is an L-shaped
frame with one fixed holding pin and one re
movable pin. The tool also contains a short
extension fur clamping in a vise. The tool is
12 inches long, 5 inches wide. and 8 ·5/8 Inches
high.

2-50. OPERATION.

Figure 2-7. Poppet Handling Tool T-5022663

(
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2-52. MAINTENANCE. 2-54. SPRING COMPRESSOR 1'-5022672.

2-03. T~lere •. re no "pecial maintenance in
struclion~ for the poppet locking tool. Dis·
,,,semble tl'e poppet locking tool, as required,
to accomplish necessary repair or replacement.
See fi,,'ure 2-8 for index and detail numbers.
Perform repairs and clean poppet locking tool
as outlined in R-3896-5, Volume I. Store pop
pet locking tool in eontalner provided and over
pack container for shipment.

Index Detatl
No. No. Description

I 101 Frame
102 Pin
109 Tape

2 110 Guide
None Serew
None Washer

3 104 Pin
None Cable
II1(a) Plate

(a) Item not Illustrated

Flb'Ure 2-8. Poppet LockIng Tool 1'-5022671

2-55. DESCRIPTION.

2-56. The spring eompressor cons;sts of a U
shaped frame with two attaeh points. an ncme
threaded shaft and fixtur", and attaeh bolis.
The frame nlso eontnins prot~('tive strips of
Teflon at the nttach poin!s. The spring eom
pressor is pnekaged in neon tainer that is approx
imately 29 inches long. 16 inches wide, and 8
inches high. The weight is approximately 35
pounds.

2-57. OPERATION.

2-58. The spring eompress0r is used to eom
press the oxidizer val ve poppet closing springs
during assembly of l/w vnlve. The compressor
is nlso used to relie\'e the sprin,; load during
disassembly of the oxidizer valve. During valve
assembly, the springs and cylinder are stneked
in the valve covel': then til(! compressor is
attached to the cover with two uolts. The ('om
pressor fixture engnges With the open end of the
vnl ve cylinder and the threaded shaft is used to
compress the spring8 until the cylinder bottoms
on the cover.

2-59. MAINTENANCE.

2-60. There are no special maintenanee instruc
tions for the spring compressor. Disassemble
spring eompressor, as reqUired, to accolllplish
necessary repair 01' replacement. See Ith'Ure
2-9 for index and detail numbers. Perform re
pairs and clean spring compressor as outlined
in Il-3896-5, Volume (. Store spring compressor
in container provided and overpack container for
shipment.

2-61. SPECiAL WRENCH 1'-5023955.

2-62. DESCRIPTION.

2-63. The special wrench is an offset 9/16-inch
box wrench with a li2-inch drh·e. The wreneh
Is packaged in a container that is 6 inches long.
4 inches wide, and 2 inches higl1. The weight
is approximately 1/2 pound.

2.1
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numbers. Clean wrench as outlined In R-3896-5,
Volume I. Store wrench In container provided
and overpack container for sllipment.

( ,

-;:::::2:::?
4_~

3 ·11

(a) Item not lllustrated
figure 2.9-.""'::bp-r"""l-n-g"";C=-0-m-j-Jr-e-s-ao-r--=T'""--::'S':"02""2""672

2-64. 01>ERATION,

2-65. The special wrench Is used to inatall and
remove the bolts that seC1Jre the gas generator
outlet flange to the turbine Inlet,

2-66. MAlNTENANCE.

2-67. There ar~ no special maintenance Instruc·
tlons for the special wrench. For replacement
of parts, see figure 2-10 for Index and detail

2-8

Index
No.

1

2
3
4
5

6

7

11-5.2_& I

Detail
No, Description

216 Frame
205 Bushing
101 Screw
213 Screw
214 Pad
107 Guide
106 Dowel
104 Screw
204 Adapter
103 Bolt
102 Washer
105 Bearing
215 Screw
109(a) Conk11ner
111(a) Plate

...... ~._2._125

Index Detail
No. No. Description

1
-----:2;';:0:::-7-----:-:o-~.:..:..:.:.

Wrench
205(a) Container
204(a) Plate

-----(a) Item not illustrated

Ftgure 2-10. Special Wrench 1'-5023955

2-66. INDUCER PULLEH 1'-5024338,

2-69. DESCRIPTION.

2-70. The inducer puller consists of an Inducer
lifting fixture, tee handle with an eye bolt, and
a proof-load fixture. The Inducer puller is
packaged In a container that is 14 Inches long,
12 inches wide, and 6 Inches high. The weight
Is approximately 3 pounds.

2-71. OPERATION.

2-72. The inducer puller is used to remove and
handle the oxidizer Inducer from the turbopump
shaft. The flxtul'e end of the puller Is Inserted
Into the Inducer; then the tee haneUe Is turned
until three arms op~n outward against the inducer
and hold It securely. The inducer Is then pulled
from the oxidizer pump with the \!fllng eye.

2-73. MAINTENANCE,

2-74. There are no speCial matntel.1allCe instruc·
tlOllS for th~ i"ducer puller, excepl for proof
testillg. Disassemble Inducer pul11)r, as re
quired, to accomplish necessary repair or re
placement. See figure 2-11 for Index and detall
numbers. Perform repairs and clean Illducer
puller as outlined In H-3896-5, Volume I. Siore (
Inducer puller In container provided and over-
pack container fOl' shipment.
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INDUCER
PUl.LER

WARNING

Proof tests are hazard<Jus: therefore.
special precautions must be taken.
In addition to local and standard
safety requirements, the test area
must be cleared and adequate pro
tection provided for test personnel.

a. Place fixture (6) over arms of Y-frame
(3); then turn handle (1) untli arms open outward
and firmly secure fixture to Y-frame.

b. Connect overhead 1;(' .~~ •••avlng minimum
load capacity of une tal!, t~ I: 'ling eye of Inducer
puller.

c. Position Inducer puller over test load; then
connect lifting eye of fixture (6) to test load.

d. Slowly lift test load until it clears floor,
and observe Inducer puller for any Irregularities.
Hold test load suspended for 3 minutes.

e. Lower test load to floor and rp.move fixture
(6); then inspect Inducer puller for any distortion,
cracks, or yielding.

2-75. PROOF TESTING. Proof-test inducer
puller every 12 months wllh a 300-pound proof
load. See figure 2-12 for test setup and perform
the following:

Fl_5·2_G

®.....-------2

~'(~~,Ul ,,_----3

I I
6-.0------4

®__.---5

cJ)~
1-'---6

Index
No.

I
2
3

4
5
6

Detal!
No.

101
106
20~

105
104
201
204
107
301
306
305
304
108(a)
109(a)

Description

Handle
Nut
V-frame

Nut
Screw
Arm

Bushing
Nut
Fixture

Adapter
Nut
Eye bolt

Container
Plate

tr
rn'+'::O rPRoor.LOAD

o / FIXTURE

(a) Item not lIJustrated

Figure 2-11. Inducer Puller T·5024338
,1·5·2·111

Figure 2- 12. Recommended Proof Test
for Inducer Puller

2-9
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2-76. PRESSURE TEST FIXTURE 1'·5026080.

2-77. DESCRIPTION.

2-78. The pressure test fixture consists of six
assorted test plates and flttings for the fuel
valve. The fixture set is also equipped with
mounting screws, O-rings, and pressure caps.
The flxtur e set is packaged in a container that
is 14 Inches long, 14 Inches Wide, and 6 Incnes
high. The weight Is approximately 65 pounds.

2-79. OPERATION.

2-80. The pressure tesl fixture Is used to seal
the fuel valve port~ during component lenk and
function testing. With the fixture set Installed
on the vlllve, pneumatic and hydraUlic pressure
Is applied to the val ve ports through the test
plate and fittings.

2-81. MAINTENANCE.

2-82. There are no special muilltenance instruc
tions for the pressure test fixture. For replace
ment of parts, see fih'lU'C 2-13 for in"ex and
detail numbers. Perform repairs ,md clcall
pressure test fixture as outlined in H-3896-5,
Volume I. Store pressure test fixture in con
tainer provided and overpack container for
shipment.

2-83. PRESSURE TEST FIXTURE T-50~6302.

2-84. DESCRIPTION.

2-85. The pressure test fixture consists of a fix
ture, test plate, aICd gasket for the engine control
valve. The fixture set Is also equipped with
mounllng bolls, O-rings, and fittings. The fix
ture set Is packaged in a container that is l~

inches long, 8 inches Illde, and 6 Inches high.
The weight Is approximately 10 pounds.

Index Detail

ij
No. No. Descriptio

~~(:-~~ 114
3-~

1 Union
(cont) 115 O-ring

0 2 119 Plate
( Cl , 118 Screw

~
C)'\ 117 O-ring

II V 110 Cap

~ ) 4-® 114 Union
115 O-ring

(', 3 120 Plat.e
./ <:lee,o

<.> 129- Screw

~<?' 123 O-ring

~
128 Union
129 O-ring

~5 $-6
I 4 121 Plate

ff~-l 122 Screw
123 O-ring
128 U"lon

C) Co)
129 O-ring

FJ-~.2·10 5 101 Union

Detail
102 Cap

dex 103 O-ring
No. No. Description 6 107 Union

lOB Cap
1 1.27 Plate 1lJ9 O-ring

111 Screw
1161a1 Container

130 O-ring 126 a Plate
113 Cap

(a) Item not Illustrated

Pressure Test Fixture T·50?8080
(

Figure 2-13. ,

2-10
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-'

2-86. OPERATION.

2-87. The pressure test fixture Is used to seal
the engine control val ve ports durIng component
leak and function testing. With the fixture set
Installed on the valve. hydraullc pressure Is
applied to the val ve through the fixture and hy
draulic fluid is returned through the test plate.

2-88. MAINTENANCE.

2-89. There are no special maintenance In
structions for the pressure test fixture. For
replacement of parts, see flb'llre 2-14 for. index
and detail numbers. Perform repairs and clean
pressure test fixture as outlined in R-3896-5,
Volume r. store pressure test fixture In con
talr.er provided and overpack container for
shipment

2-90. TORQUE BAR T-5026432.

2-91. DESCRIPTION.

2-92. The torque bar for the s~cond-stage tur
bine wheel consists of a long, rectangular, flat
bar with mounting holes, spacers, and holding

pins. The torque bar Is packa!/;ed In a container
that is 44 inches long, 6 Inches wide. and 2
Inches high. The w€.lght If] approximately 35
pounds.

2-93. OPERATION.

2-94. The torque bar is used to hold the turbo
pump shaft stationary when removing and 'or In
stalling and torquing the oxidizer Inducer re
tainer boll. The torque bar 1& attached to the
tu rbine outlet flange and the two holding pins en
gage with the s,'cond- stage turbine wheel to hc·ld
It stationary.

2-95. MAINTENANCE.

2·-96. There are no spedal maintenance instruc
tions for the, torque bar. DlsassembJ.e the torque
bar, as required, tu accomplish necessary re
pair or replacement. See figure 2 ·15 for Index
and detail numbe,·s. Perform repairs and clea"
torque bar as outlined In R-3896, 5, Volume 1.
store torque bat In container provided and over
pack container for shipment.

tndex Detail

@ No. No. Description
" I

/'- 1 103 Gasket
2 301 Fixture

(") 112 Nut
'. 110 Boll1") . "-

; "..... I "', . III Bolt

f ~"" ' n 107 Bushln{l
108 O-ring

3 114 Plat"
113 Boll
102 O-ring

r:J1 ~/~ -2 109(a) Container
~ ." _.- 201(a) Plate

~(j) ~<Ie
202(a) Plate

f) --3
(a) Item not lllustrated

" .
Fl-!j·Z·ll

Figure 2-14. P,'essure Test Fixture T-5026302
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Index
No.

1
2
3
4
5

Delail
No.

105
104
102
103
107

'--

'--6
Index

Description No.

Screw 6
Retainer 7
Plate
Bushing
Pin

Detail
No.

101
106
108(a)
109(a)

rl·~·2·12

Description

Bar
Spacer
Container
Plate

(a) Item not illustrated

2-97. GUIDE PINS T-5026435.

2-98. DESCRIPTION.

Flb'llre 2-15. Torque Dar T-502G432

r----------------.......

2-99. The tv'o gutde pins for the turbine wheel
are different lengths and are threaded On one
end and tapered on the other end. The tapered
end contains a screwdriver slot. The pins are
4-1 12 inches and 12 inches long, respectively,
with a diameter of 9/16 inch. The pins are
p?ckaged in a container that is 16 inches long,
4 Inches wide, and 4 Inches high. The weight
is approximately JO ounces,

2-100. OPERATION. FJ·5-2.1J

2-101. The guide pins are used to b'llide the
first-stage turbine wheel onto the turbopump
shaft, The pins are screwed into the end of the
turbopump shaft with tllfJ tapered end protruding
down.

2-102. MAINTENANCE.

Index
No.

1
2

Detail
No.

101
103
105(a)
104(a)

Description

Pin
Pin
Container
Plate

2-103. There are no special maintenance In
structions for the guide pins. Ft", replacement
of parts. see fib",re 1.-16 for inde:< and detail
numbers. Perform repairs and c.\ean guide
pins as outlined In H-3896-5. Volume I. Store
guide pins in contalr.er provided and overpack
container for shipment.

2 ·12

(a) Hem not Illustrated

Figure 2-16. Guide Pins T-502G435
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Paragraphs 2-10': to 2-121

2-104. PROTECTION SLEEVE 1'-5026436.

2-105. DESCRIPTION.

2-111. PRESSURE TEST FIXTURE 1'-5026440.

2-112. DESCRIPTION.

2-106. The turbopump volute protection sleeve
is a thin, nat plate wlth an outside diameter of
19 inches and an inside diameter of approxl.
mately 11 Inches. The sleeve contains two
lifting ears, and II weighs 5 pounds.

2-107. OPERATION.

2-113. The turbopump presbure test fLxture COII
slsts of a hat-shaped fixture. holddown beam.
relief valve, O-rings, fittings. and bolts. The
fixture set Is packaged In a container that is
apprOXimately 26 inches long, 15 inches wide.
and 15 inches high. The weight is approximately
24 pounds.

2·100. IYlAINTENANCE.

Fib",re 2-17. Protection Sleeve 1'-5026436

(a) Item not lIlustrated

2-115. The pressure test fixture is used 10 seal
the oxidizer volute area around the primary seal
during the leak test of the primary and Interme
'Hate seals. The fixture fits OVer the turbopump
shaft and seals on the floor of the oxidizer puml;
voillte. The fixture Is held firmly in place with
the holddown beam that is attached to the oxidizer
pump Inlet.

2-119. LIFT AND HOLDING TOOL 1'-5028673.

2-120. DESCRIPTION.

2-117. There are ao special maintenance in
structions for the pressure-test fixture. except
for function testing. Disr.ssemble pressure test
fixture, as required, to accomllllsh necessary
r."palr 01' replacement. See flgtore 2-18 for
lnvex and detail numbers. Perform repairs and
clean pressure test fixture as outlined in
R-38;i6-5, Volume I. Store pressure test f1xtUl e
in cOJ1l'llner provided and overpack container for
shipment.

2-116. MAINTENANCE.

2-118. Fl'NCTION TESTING. The funcllon tetit
crmslsts of checking the rellel valve for proper
operation and relief selting. Perform a function
test at slx-mo:lth Intervals with normal usage of
tool and prior tD usn with limited usage of tool.
Using gaseous mtrogen (MIL-P-27401). slowly
Increase "ressul'l' 10 check relief setting. The
relief soWnl,( must be 84 (+2. -0) psil,(. Adj·•.,l
ment of the relief v,'lve must be accr""pllshed
with no pressure app)led.

2-114. OPERATIO:1.

2-121. The oxidizeI' pump Inlet 11ft and holding
tool consists of a n"t plate, b",lde, !.'Ulde pins.
lifting eyes, clamps, and screws. The tool is
packaged In a container that Is 24 Inches lonl,(.
24 inches wide, ar,,"! 6 inches high. The welgl.1
is apprOXimately 100 pounds.

---------
'Q' -----r

-- __A

Fl·5·2·J4

Index Detail
No. No. DescrlptiPlI

1 101 Sleeve
102(aj COntainer
103 a Plate

2-108. The protection sleeve is used to protect
the floor of the oxidizer pump volute from tool
damage when Installing the primary seal screws.
The sleeve is placed in the turbopump volute
and also removed With the two lifting ears.

2-110. There are no special l,lalntenance In
structions for the protectloo sleeve. For re·
placement of parts, see figure 2-17 for index
and detail numbers. Perform repairs and cle~n

protection sleeve as outlined In R-3096 5,
Volume I. Store protection ~Ieeve In ~()ntalner

provided and overpack container for shipment.

2-13
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Figure 2-18. Pressure Test Fixture
T-5026440

2-122. OPERATION.

2-123. The 11ft and holding tool Is used to 1l1t
and ha",Ue the oxidizer pump inlet during re
moval and lastallatlon 01 the Inlet. The flat
plate attaches to the inl vt wll:. clamps and screws,
the renter b",ide attaches to the turbopump shalt,
ami the lour gUide pins are evenly spaced and
attached to the oxidizer pump volute.

2-124. MAINTENANCE.

., •.'. v" 4

8 ~•

~-5
FI·5·2·16

Index Detail
No. No. Description

1 115 Guide pin
2 103 Screw
~ 112 Plate

110 Bushing
4 105 Screw
5 104 Clamp
6 109 Guide
7 113 Eye bolt

: 11(a) Conlalner
114 (a) Plate

2-125. There are no special maintenance In
structions lor the lift and holding tool. except
lor servicing. Disassemble Hft and holding
tool, as required, to accomplish n~cessary re
pair or replacement. A press Is i'equired to
remove and install bushing (110), See fib'U!'e
2-19 lor index and detail numbers. Perform
repairs and clean lift and holding tool, and
apply dry-film lubricant RB0140-007
(Hocketdyne) to threads of h'Ulde 6. as outllned
In R-3896-5. Volume I. Store lift and holding
tool In container provided and overpack container
lor shipment.

(a) Item not Illustrated
- _.--:---------:~
Figure 2-19. Lift and Holding Tool T-5028673

Description

Dolt
Washer
Holddown beam
Fixture

Union
D-ring
Rellel val ve
D-rlng

D-rlng
Spacer
Screw
Container
Plate

tetall
No.

113
114
504
None
102
103
127
125
107
301
302
115(a)
123(a)

1
2
3
4

5
6
7

Index
No.

(a) Item not Illustrat.ed

2-14
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2-126. RING COMPHESSOR T-5028674.

2-127. DESCRIPTION.

2-128. The ring compressor for the oxidizer
pump inlet piston rings Is a bund-type clamp
with a single nut adjustment. The compressor
is packaged in a container that is 20 inches long.
20 inches Wide. and 2 inches higl" The welgi,t
is approximately one pound.

2-129. OPERATION.

2- 130. The rlog compressor Is used to com
press and hold the oxidizer purlp Inlet piston
rings in place during installation of the inlet.

2-131. 1\1AL"TENANCE.

2-132. There are no spedal maintenance In
structions tor the rln!! compressor. See ftb'Ure
2-20 for index and detail numbers. Clean ring
compressor as outlined in R-3896-5, Volume I.
Store rillg compressor in container provided
and overpack container for shipment.

FI·5·2·17

Index Detail
No. No. Description

I 101 Clamp
103(a) Container
102(a) Plate

Wltem not illUStrated

Figure 2-20. Ring Compressor T-50286'/4

2-133. PRESSURE TEST FIXTURE T-502867:i.

2-134. DESCRIPTION.

2-1~5. The turbopump intermediate seal pres
sure test fixture consists of a single test plate.
The fixture is equipped With mountinl' screws
and nuts. O-rings. and reducer. The fixture
Is packaged in a container that is 6 inches long.
4 Inches wide. and 2 inch~s high. The weight
is approximately one pound.

2-136. OPERATION.

2-137. The pressure test fixture Is used to
pressure-test ti.e turbopump intermediate seal.
T!'e fixture connects to the intermediate seal
purge inlet flange.

2-138. MAINTENANCE.

2-139. There are no special maintenaJlce In
structions for the pressure test fixture. For
replacement of parts. see :ih'l.lre 2 -21 f0r index
and detail numbers. Perform repairs and clean
pressure test f:.xture as outlined in R-3896-5.
Volume I. Store pressure test flxture in con
tainer pZ'ovided and overpack container for ship
ment.

2 -140. WRENCH T-502868D.

2-141. DESCRIPTIO!".

2 -142. The wrench for the oXicUzer pump matinp;
rinl( nut is a cylindrically shaped spanner-type
wrench. The wrench has four equally spaced
square protrusions on one end, a one-inch square
drive on the other end, ane: two Internal protec
tive sleeves. The wrench is packaged in a con
tainer that is 14 inches long. 12 inches Wide.
and 6 Inches high. The welp;ht Is approxImately
8 pounds.

2-143. OPERATION.

2-144. The wrench is used to remove and 1Il

stall the oxidizer pump mating ring nul. The
four protrusions engage with Ihe four slot, in
the nut, and a torque wrench ancVor socket
wrench is attached to the square drive to remove
or Install and torque the matlnl~ ring nul.

2-15
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Index Detail
No. No. Description

1 105 Plate
2 106 O-ring
3 104 Nut
4 111 Washer
5 ll2 ScI'eII'
6 101 Redilcer
7 102 Q.. ring

107(d Container
109(a) Pl"'c
llO(a) Pl~te

(a) Item not illustrated

'i"tguN 2-21. Pressure Test Fixture T-5028675

2·145. MAINTENANCE.

2-146. There are 110 special maintenance in
structions for the II'r(·nch. For replacement of
parts, see figure 2-22 for index and detail num
l,el·s. Perform repairs and clean wrench as
outlined in R-3896-5, Volume 1. Store wrench
III container provided and overpack container
for shlpment.

2 -147. PIlliSSURE TE!;'f FIXTURE T -5028689.

Z-148. DESCRIPTION.

2-149. The oxIdizer pump rullet pressure test
fIXture eOllsists of two flat plates. The plates
are equipned with gaskets, mounting IIUts and
bolts. unions, alld O-rings. The fixture set is
packal\ed in a container that is 16 Inches long.
16 inches wide. and 9 inchcs high. The weight
Is approximately 20 pounds.

2 -16

Index Detail
No. No. Description

1 105 Wlench
109(a) Sleeve
110(a) Sleeve
111 (a) Container
106(a) Plate

(a) Item not illustrated

Figure 2-22. V.rellch T-5028680

2-150. OPERATION.

2-151. The pressure test fixture is used to seal
the oxidizer pump outlet i1anp;es during an oxi
diz('l' pump leak test. This fixture set Is \'e
quit'eel for leak-testing the oxidizer ~ump when
ever the high-pr~ssure propellant ducts are
removed.

2 -152. MAINTENANCE.

2-153. There 'tl'e no Hpccial malnlenance In
structions for the l!ress\ll'e test Clxture. For
replacement of parts, sec figure 2-23 fa,' index
and detail numoors. Po·form repairs a'td clean
pressure test fixture as outlined In n· 3896-5.
Volume 1. Store pI'~ssure tebt fixture in con
tainer prOVided and overpack contalller for ship
ment.

2-154. PISTON TORQUE WRENCH T-5029251,

2-155. DESCRIPTION.

2 -156. The oXi,Uzer valve plsten tOrque wrench
is a cylindrically shaped spanner-type wrench.
The wl'pnch has two equally spaced round pins
protrutUllg from One eml and a 1/2-lnch square
drive on the other end. The wrench is packaged
In a cont:t.lner that Is 12 lucht's long. 8 Inches
Wide, and 6 Inches high. The welp;ht I:; al'proxl
mately 3 pounds.
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Figure 2-24. Piston Torque Wrench '1'·5029251

(a) Item not lllustrated

2-161. TORQUE WHENCH T-5/J29252,

2-162. DESCRIPTION.

Descl'iplion

Wrench
Container
Plate

Detall
No.

Index
No.

Index Detail
No. No. Description

I III Plate
113 Nut
107 Washer
112 Bolt
110 Gasket
102 Union
103 O-ring
104i

al Container
105 a Flate

(a) Item not Illustrated

Figure 2-23. Pressure Test Fixture T-5028689

2-157. OPERATI0N.

2-15d. The wrench is use" to remove and in '
stall the oxidizer valve piston. The two pro
trudillg pins enr;agc with holes in the piston,
and a torque wrench and/or socket wrench is
attached to the square drive to remove or In
stall and torqU<l the pi ston.

2-159. MAINTENANCE.

2·160. There are no special maintenance in
structions fOl' the piston torque wrench. See
figure 2-H for index and detail numbers, Per
form repn.lrs and clean piston torque wrench as
outlined In R-3896-5, Volume I. Store piston
torq\1e wrench in container provided and over
pack container for shipment.

2-163. The oxidizer valve piston rod nut torque
wrench is an extra-long 2·lnch socket wrench
with a 1/2 i'lCh d.rive. The wreach Is packaged
In a container that Is 8 inchlJs long, 4 inches
wid", and 4 Inches high. The weight is approxi
mate�y 2 powlds.

2 -164. OPEHATION.

2-165. The torque wrench Is used to remove
and install the oxidizer valve piston rod nut
The wrench slldps over the end of the piston rod
to reach the nut, and a torque wrench and/or
sccket wrench is attached to the square drive to
remove or Install and torque the piston rod nul.

2-166. MAINTENANCE.

2-167. There are no special maintenance In
structions for the torque wrench. See figure
2-25 for ind~x and detail numbers. Clean
torque wrench as outlined in R-3896-5, Vol
ume I. Store torqu-l wrench ill conlainer pro
vided and overpack container for shipment.
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Index Detail
No, No, De~cription

1 101 Adapter
104(a) Contalner
105(a) Plate

(a) Hem not Illu~tratcd

Fib",re 2-25, Torque Wrench '1'-3029252

2-168, PRESSURE TEST FIXTURE '1'-5029360,

2-169. DESCRIPTION.

2-170. The gas generator ball valve pressure
test fixture <-onsists of eight assorted test
plates, one fixture, 3Jld fittings. The fixture
set Is also equipped with mowltlng screws,
O-rings, and pressure caps. The fixture set
is packaged in a contalner that Is 24 inches
long, 12 Inches wide, and 6 Inches high. The
weight Is approximately 35 pOWlds.

2-1.71. OPERATION.

2-172. The pressure test fixture is used f,J
seal the gas generator ball valve ports during
component leak and function testing. With the
fixture set Installed on the valve, pneumatic
aJld hydraulic pressure Is applied to the valve
ports through the test plates and fittings.

2-173. MAINTENANCE.

2-174. There are no special malntenaJlce In
s.ructlons for the pressure test fixture. Dis
assemble the pressure test fixture. as required,
to accomplish necessary repair 01' replacement.
See figure 2-26 for Index and delall numbers.
Perform repairs and clean pre8,;ure test fixture

2-18

as outlined in R-3896-5, Volume I. Store pres
sure test fixture in container provided aJld over
pack ('ontainer for shipmelll.

2-175. PHbSSUHI'; TES'I FIXTUHJ: T·502D3C2,

2-176, DESCIUPTION,

2-177, The oxidizer valve pressure lcst fLxture
consisls oi eight aSBol'led tesl platE'S. one fIX
ture, three relief valves, and fittings. The fix
ture set is also eqUipped with mounting bolls
and screws, C-ring'S, and pressure caps. The
fixtu. e set is packaged ill a conlalner that is 30
Inches long, 16 inches Wide. and 11-1/2 inches
high. The weight is approximately 50 pounds.

-2

Figure 2-26. Pressure Test Fixture
T·5029360 (Sheet I of 2)
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1.,dex
No.

1

2

4

5

6

Detail
No.

~07

103
117
145
502
504
402
407
,105
.l51
401
404
403
306
103
1J 7
145
148
150
at:l
161
160
307
103
117
145
148
150
309
117
145

Description

Plate
Cap
Union
O-ring
Screw
O-ring

Plate
Cap
Union
O-ring
Bolt
Washer
O-ring

Plate
Cap
Union
O-r.lng
Bolt
O-ring

Plate
Bolt
Seal

Plate
Cap
Union
O-ring
Bolt
O-ring

Fixture
Union
O.. rlng

Index
No.

6
(cant)

7

8

9

10

II

12

Detail
No.

137(a)
138
125
136
313
103
117
145
140
141
156
162
153
103
117
145
155
135
154
158
147
102
103
151
117
103
145
116
145 (b)
13I(b)
159

Description

Screw
Screw
Bar
O-ring

Plate
Cap
Union
O-ring
Nut
Washer
Bolt
Seal

Plate
Cap
Union
O-ring
Bolt
O-ring

Plate
Bolt
D-ring

Reducer
Cap
O-r.ing

Union
Cap
C-r.ing

Plug
O-ring

Container
Plate

(a) Use RD260-3010-0010 Nailex seal, or equivalent.
(b) Item not lIlustrated

Flgur() 2 -26. Pressure Test Fixture T-5029360 (Sheet 2 of 2)

2 -178. Opr~RATION.

2.. 179. The pressure test fixture is used to
seal the oxidizer valve ports during component
ieak and fUllctlon testing. With the fixture set
installed on the valve, pneumatic and hydraulic
pressure Is applied to the valve ports through
the test plates and fittings.

2-11lO. MAINTENANCE.

2-181. There are no special maintenance in
structions for the pressure test fixture, except
for f,mcllon-testing. Olsassemble pressure
test fixture, 'IS reqUired, to accomplish neces·
sary repalr or replacempnt. See figure 2-27

for Index and detail numbers. Perform repairs
and clean pressure test fixture as outlined In
R-3896-5, Volume I. storp pressure test fixture
In container prOVided and overpack container for
shipment.

2-182. FUNCTION TESTING. The funcUon test
consists of checking the rellef valves for propel'
operation and rellef setting. Perform a fWldlon
test at 6-month Intervals with normal usage of
tool and prior to use wilh llmlled usage of tool.
Using gaseous nitrogen (MIL-P-27401), slowly
Increase pl'essure to check rellef setting. The
relief setting must be 600 (+18, -0) psig for
relief valve .127 and gOO (+27, -0) pslg for
relief valve ·104. Adjustment of the relief
setting must be accompllshecl with no pressure
applied.

2·19
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w::nu:ea;rS;;;U;;,t tape RBO 140-002, Type II
(Rocketdyne)

Pin I,·
Bolt
SPill
Hedu{'pl'
O··ril1~

Hl'llef valve
0- rifle
Plug
0- I'lng
Cross
0- rlnl(
Nipple
Bushinl(
Screw
Handle

Plale
Boll
Seal
Cap
l::lbow
Serew
Handle

Plale
Screw
0- rlnl(

Plate
S(' rew
O-ring

Union
Cap
0- ring

Relief valve
0- ring
Plug
0- ring
Heducer
0- ring
Tube
~lecve

Nut
HIldueer
0- ring
Cross

Plate
Screw
O-ring
Cap
Union
0- ring

Description
Detail
No.

147
132
137
102
106
104
106
105
106
103
106
140(a)
149(a)

153
154
147
132
137
133
134(a)
153
154
145
146
117
130
116
129
110
III
107
127
123
IZfl
123
122
123
126
125
124
122
123
J2.1
120
118
117
III
110
107

5

6

7

3

4

2

Index
No.

....

"-6

(.)

,,:-~,~-=---:=-=
·on

Flgu re 2- 27. Pressu re Test Flxtore T· 5029362 (Sheel I of 2)
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Section Il
Panll(rapM 2-183 to 2-190

Index
1'0.

8

9

10

11

Detail
1'0.

11 5
116
114
III
110
107
113
111
112
119
116
114
104
106
105
106
111
102
106
103
106
102
107
138
155
143
151
140

150 (I )
10 I )
131 (b)
152 (I»)

!.N~cription

Plale
Sc I'ew
0- ring
Cap
Union
().. rIng

Hcduccl'
Cap
O-ring

Plale
.sc rew
0- ring
Hclief valve
0- rillg
Plul(
a-ring
Cap
Heducer
0- rilll{
Cross
crrin~

Hedul'er
0- rin~

fixture
Screw
Washer
0- ring
Union
0- rifl~

Container
Plate
Plate

2- 186. OPEHATION.

2-187, TI", aHsenlhly Htand is uoed t" IlOld and
support tlw oxidizpr valve dlll'lll~ disasS{ltllhly.
assemhly. and tcstlllg. TIl(' (Jxl<hzer v~h'(' is
attaclll'd to lhe aS~H1mhty stand cradll' WIth fuul'
handling fttllll~S that matp 'With four handling
holts that arc part of thl' valv", With till' <'XI

dizel' valve IIlstalled III thl' aHHemhly Htand. til<'
valve can bp rotated to the deSired mainlenanC'(.'
pOSItIOn With the hand-Ojlerated gear "ox. and
It cml also hl' raised 01' lowered with the v'!l'llcal
Hcrew adjustmentH 011 eaeh side of till' stand.
SlIlce tl1r assembly stnnd is mounted on ('a!-Jt(>r~.

it can easily be moved frolll onc mainl('I1.mc('
area to arlOtller.

2-188. MAINTENANCf;,

2-189. There afC no spc('ial I11fillltenance Ifl

slrudiom, for lht' asspmhly stand. except for
proof lest mg. Disass(l!llb.1t1 a8scmbly stand. as
I'cqUll'('d. to accomplish necessary repair or
ruplaceml'uL See fIt!ul'e 2- 2H for ind('x alld dp
tailllulllbcrs. Perform l'C'p,lirH. rlpan. and
lubricate threaded and movlIlg parts a.:; outluwct
in H-3896- 5. Volullle I.

2-190. PHooF TESTING. Proof-test the as
semhly stand every 24 months WIth a 420-pound
proof load. Sec fil(ure 2-29 for lest setup and
perform the folloWing:

WAI~NlNG

(b) Item not i11",,r"rated---------
FIgure 2· 27. Pressure Test Fixture

T- j029362 (ShE'et 2 of 2)

2-183. ASSEMBLY STAND 1'-5029363.

2-184. DESCHIPTI0N,

2-185, The, xidizer valve assembly stand COII

sists of a tublilar and I-beam chassIs, mounted
on four casters, with a rectangular frame and
cradle attached on top of two vertical members.
The rectangula" frame _uul cradle rotate about
a hrJrizontal axis hetween the two verticalmem
hers by means of a hand-operated gear hox. The
assemb;y stand I, 45 inches long, 33 inches
wide, 48-1/2 inct,es high, and weighs approxi
mately 220 pounds

Pl"Jof tests are extremely hazardous;
therefore, special precautions must
be taken, In ad,htion to local and
standard requirements, the test area
mUot be cleared and adequate prutec
lion provided for test personnel.

a. Connect to test load an ove rlll'ad hoist that
has a minimum load capacity of one ton.

h. Slow!:; lift test load enough to position
assembly stmld undel' it.

c. Lower test load into cradle (9); then attach
handling fittings to handling holts on test load.
Maka sure handling fittings arc fully engaged
and locked on handlinl'. bolls.

2·21
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Figu_'c 2-.28. Aasembly Stand T-5029363 (Sheet I of 2)
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Figure 2-29. Recommended 1'1'001 Test lor
Assembly Stand

Description

Gear reducer
Screw
Banetie
~crcw

Pillow block
Nut
Bolt

Angle
Spacer
Coupling
Ring
Shaft

Nut
Screw

Protector
Screw

Cradle
Pin
Screw

Fitting
Nut
Screw
J,oC'kwtt siler
Adapter

Fitting
Bolt
Nut
Screw
Loch'asher
Adapter

Pillow block
Nut
Bolt

Shall
Nut
Screw

Frame
Stand

Nut
Washer
Screw
Bushing
Screw
Pin
Nut
Bearing
Pin

Brace
Screw

Caster
Nuts
Bolts

Plate

Dctall
1'0.

2

8

9

3
4
5
6
7

17

16

11

14
15

12

10

13

lnd<!x
fl;fJ,

107
NOlle
102
103
118
None
Nonc
104
106
105
20'';
301
126
125
502
132
401
130
None
113
128
127
131
405
113
403
129
127
131
402
124
None
None
302
126
125
501
101
110
109
108
202
204
112

m
120
121
None
123
None
No,\e

.,-,. ..±119\a)
(a) Item not Illustrated

Flb'lIre 2- 28. Assembly Stand
T-5029383 (S:,eel 2 01 2)
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d. Slowly lower uverhead hoist until lull
wel~I't of test load is Imposed on assembly
stand and aII tension on hulst Is reli',ved.
Maintain this condltiu" for a minimum 01 3
millutes and observe assembly stand luI' any
Il'I'eh'\1 Iar Ities.

e. Slowly raise overhead holst to lilt test
load; thell diselll(a~e !lUI\(UIIl~ litl1ll~s alld remove
test load lrom assembly stalld.

I. Inspect assembly stand for distortion,
weld cracks. or yielding.

2-191. HYDHAULIC TORQUE TOOL 1'-5029452.

2-192. DESCRIPTION.

2-193. The hydraulic torque tool consists 01 a
hand pump. a selector valve. two hydraUlic
cylinders. two rellel valves. a plate. two
brackets. an arm, and a socket. The hand
pump consists of a manualiy operated piston
type pump and a 160-cublc-lnch reservoir. The
selector valve is a manually opu~'aled (our-way
valve. The hand pump and sf'lertor valve Hrfl

mounted on an aluminum plate and plumbed with
rigid lubinf(. Each hydraulic cylinder CO:lSI3ts
or two pressure p)atc.'J, a cyltr.der, and a ptSotOIl.
The press.lre plates ~re attached to the ends
of the cylinder and cOlltain the pressure ports.
The piston, housed In the cylinder, has a 6-
inch stroke. The attach llttlngs are on one
pressure plate and the piston rod. The cylinder
pressure ports are connected to the selector
valve with huses. Tl,e piston-type relief valves
are spring-loaded and contain pressure and re
lief ports. The plate Is CIrcular with cutouts
on two stdes and 10 holes to match with holes
In the oxidizer pump Inlet flange. The brackets
have 6 holes to match with holes in the oxidizer
pump inlet flange and are designed to fit the
cuntour ollhe cutouts of the plate. The brackets
provide mounting for the statlo~lal'y end of the
cylinder, and one 01 the brackets has a scale
scribed on the o'lter edge In increments of one
degree with a range of 0-20 degrees in each
direction. The arm is a steel bar with a boss
and four setscrews, a pointer on o~e end. and
a bearing in each end. The socket has two
dowel pins, four aUachment holes at one end,
and splines in the otlwr end.

2-24

2-194. OPEHATlON.

2~ ln5. The hydraulil' \tn'que lo,I1 is uHed to
torque the oxldl?er inducer retainer bolt up to
4.000 loot-pounds and is also used to loose"
the bolt. The plate and brackets are Installed
un the oxidizer pump Inlel. The socket \s
aUached to the buss of the arm and the acm Is
posllioned over the plale with the sucket down
over the boll. Thc cylinder piston rod end 10
aUached to the arm ,\lid the othor ond attached
to the bracket. The selector valve \s moved
to the applicable position (to loosen 01' tighten
bolt) and the hand pump operated. The cylinders
move the arm In a clo':kwlse or counterclockwise
dlr"etion. and pressure is applied to the bolt
with the socket on lhe bull.

2-196. MAINTEIIANCE.

2-197, There are no spcelal mainlenallee in
structions for the hydraulic lorque to"1, except
lor proof testing. leal< lestllll(. lunellon testing.
and servicing. Disassemble the hydraulic
torque 1001, as requ Ired. to acrompli sh Ilecc~

sary repair or replacement. See flgure 2-30
for index and detail numbers. Perform re ..
pairs. clean. and lubricate threaded parts. as
oLllilled in R-3896-5, Volume J. SI,re hydraulic
torqLe tool in ccntalner provided r.nd ovet'pack
container (or shipment.

2-198. PROOF TESTING. The lwses 01 the
hydraulic torque tool must be proof -tested al
six-month Intervals and any time misuse or
damage is suspected. Perlorm leak-test pro
cedures after proof l&st;ng is completed.

WAHNlNG

Proof tests are hazardous; therelore.
speCial precautions must be taken.
In addition to local and standard
safety requirements. the test area
must be cleared and adequate pro
tection prOVided for test personnel.

a. Apply 4.500 psig gaseous nitrogen
(MIL-P-27401) to hose lor 2 'ulnules, five suc
cessive times.

b. IIl~jJ~cl hus~ ful' ~vidence of permanent
deformation 01' damage.

c. Siamp the proof pressure applled and
date on a tag and attach tag to hose.
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Index Detail Index Detail
No, No, Descrlptlon No, No. Des,- rlpt lOll

I 435 Hand pump 12 410 If" se
~ 449 Hellel vah'c 407 Tee
3 420 Tube 408 O-rlnl-(

419 Sleeve 406 Nipple
418 Nut 411 Nipple
417 Elbow 409 Nipple
421 Tee 13 416 HODe
444 NIpple 415 Nipple
423 NIpple 14 437 Plate
422 O-ring 438 Bracket
424 Plug 439 Bracket

4 447 Tube 441 Clevl~

446 Sleeve 442 Plate
445 Nut 15 412 Cylinder
455 Nipple 16 101 Bracket
453 Nipple 121 Bearing

5 413 Valve 113 Screw
6 450 Tee 122 Pin

452 Nipple 129 Bolt
453 Nipple 128 Washer
454 O-ring 127 Plate

7 404 Tube 17 135 B"acket
403 SleE,ve 121 Bearing
402 Nut 113 Screw

8 450 Tee 122 Pin
453 Nipple 129 Bolt
436 Nipple 128 Washer
451 PIUI~ 127 Plate
454 O-ring 18 133 Plate

9 429 Tube 19 107 Arm
428 Slee-ve 132 PoInter
427 Nut 123 Bearing
425 Nipple 130 Setscrew

10 414 Rellel valve 20 301 So~ket

11 433 Hose 21 134 Cover
431 Tee 1l2(a) Plate
443 O-ring 124(a) Contalnel'
432 Nipple
434 Nipple
430 Nipple

(a) Item not Illustrated

Figure 2-30, Hydraulic Torque Tool T-5029452 (Sheet 2 01 2)
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2-190. LEAK TESTING. Leak-test ho"es with
14.I~f:rJtIS nitro~en (MIL·P-27401).

", Apply I. 000 ,20 psll4 to hose for 1:. min·
ules, Tolal allowal>le effusion muslnol eXI'eeel
50 t'(' pel" 12 inl'lll'H or Ilo~l'.

IJ. Decrease 1)J'('ssurt" to .t.C!'O and protect
hose (1"0111 contamination.

2-200, FUNCTIOr; TESTIl'iG. The function
test Illust be IlerfoJ'lllcd at 6-month intervals
with normal usal4e of tool and prior 10 use with
limited usage of tool.

a, [nstall a 2. OOO·psl te"t gage to tee at out
1',[ of ptlll1P and Jpstream of relief valve.

b, Frimly secure both cylinders at stationary
attach Cittln~.

C, M')ve selectOr valvl' to TO TIGHTEN BOLT
p"sltlon (position,; stamped on mountinll plate),

d, Slowly operate hand pumJl until cylinder
pistons boHolll.

e. Increase pressure until relief val ve re
lieves, The relief Va. ve must I elieve at 640
(t20, ·0) pslg.

NOTE

Adjustment of the relief valve must
be accomplished with no pressure
al,plled and repressurized to check
adJostment.

L Move selector valve to TO LOOSEN BOLT
p~'sition ,

g. Re,leat stc"s d and c, The relief valve
must relieve at 1,200 (.3:" -0) psig.

h. Move selector valve to one posillon and
then thp other to decrease pressul·e.

l. Secure tool ano store In container,

2-201. SERVICING. Servicing consists of
lilllnll the pump reservoir with dlstllled walcr
and protectL,g from freezing temperahl"cs.

2·~~02, TOIl(~liE AND INSPECTION .IQQ.!.<
1'-5029467 AND ADAI'TEH 1'·5035940.

2 .. 203. DESCHII'TION.

2.. 204. Till' turbOplllJlp t'JrCllH' lIlid 11l~Pl'l'tllI11

tool allfi ad.lpt('1" an' hlJllilill' IODls cnll~I:'lllh.~ of
a hOUbiJlg. dial lIIc1icatol', alld I'Xll'lIbl(H] rod.
'I'll(' pi'lllJary diIfl'rctlct' lJl'tWl't'1l th(' two tuois
IS in the length or the h()uslII~ :Illd ('X(('USIOIl rnd.
On tool 1'- 5029467, the housinl( ib 9-1 2 inclws
101l1l, and the extl'nsion rods arc 14-3 '4 alld
15-3 '16 indws lonll. On tool 1'-5035940, Ihl'
h()u~ill~ i~ 19 inches long and lIH' ext('llhlOl1 rod
IS 24- ) 4 l/Idles IUIlIl' The t'ml, al'e pack~I4I'd

In cOlltallll·I'S. COlllalner '1'- 5029467 Is 24 inl'iws
IOIlg-, 4 II1('h£>8 wid£', and 4 illches high, and
('olltailH.''' '1'-5035040 is 2v Illdll's IOIl~~l 1611H..'IH'5

wide', ami H int'Jll',s high. The w('i!-,:ht ()f celch
tool is approxlmatl'ly 1-3 4 pounds.

2-205, OI'EHATIOr;,

2-·206. Tltl.' f.OJ'C}U(' and in~p('('lilJn (001 alld ttl('
adaptpJ' arc u~('d tu flll'asuJ'(' hnll ~()·('tt'h \I.:/lrJl
ldrquing tilt· lurblJpurllJl lIlduc(,J" lockln~~ bolt.
1 hr tool i:·; scrc\\,('c! inlu llit' hollow lIlduccr
lockjn~ bolt prior lo torquinu and the indlcalor
IS sel on zel'o, As the lJoH 10 torqued, the dial
indicator Indicates the amounl of bolt atl'etch In
thousandths of an Inch, ... hlch can then be con
varted to foot- pounds of torque. Th~ lonl(e~t of
the two tools is required Whenever the interface
"anl'l is Installed on the engine.

2-207. MAlNTf;NANCE.

2-209. 1'h~rc arc no special maintenance In
structions for t~c torque and inspection tool
and adapter, e"ceptfor serviclnf:. DlsassemlJle
th" tools, as requll'ed, to aecamplIsh necessary
repair or replacement. Se, :ii(ure 2-31 for
inde,: and detail numbers. CIl'an external MIl'

faces with preservative WD-40 (Rocket Chemi
cal Co): then wipe d~l' with a cle~n, while nylon
doth. Store tools In container prc"ldeo and
overpack container for shipment,

2-209. SERVICING. Servlclnllthe torque and
lnspccllon tool and adapter consists 0' perform
ing a callbralfvn check of the dial inclic'ltor .•\
rallbrallcm check mustlJc performer! every 0
month.. on Indicators that are In Ose,

2 -27



Section II
Paral,l'aph~ 2-210 to 2-213

R· 3G96· 5
Volumt' II

Figure 2-31. 'l'orque and I,'gpecllon Tool
T-5020467 and Adapter T-5035~40 (a) Item not ll1u~lrated

Figure :!-32. Allnlng Pins T-5~2b611

'Fl·5-2-~a

Index Detail
No. No. Descr1i,tion

I 104 Al!nlng pin
102(a) Contt,iner
103(a) Plate

2-210. ALINING PINS T-5Ll2961 L.
2- 211. DESCH! PTION.

2-212. The thrust chamber alinln~ pins art'
lour pillS that are threaded all one ('nil ami lapt'red
on the other end. Thc tallC"cd C' d co' 1.11 ',S a
5cr(!wdriver slut. Thf' pil1~ nrC' prtc"a!!l'd in n
container that is 24 inchcs 10Ili'. 4 inches WIde.
and 4 Inches hi~h. The w('lght Is appro.xlmately
4- I /2 pounds.

2-213. OPEfI"TION.

2-214. The altntrlg pins are used to guide the
thrust chamh.!r oxidizer dome alld Injector onto
the thrust c\'amher body during assembly, The
lour pins are evenly spaced and screwed into
the thrustc1lamber body at the dome and Injector
alt1ch bolt circle. The dome and Injector are
parlially t,ssemhled. then Insl.111ed and allned
10 t1lP thrJst chamlll'r hotly with the aid 01 the
al\nll\~ pIns.

2-215. \lAINTENANCE.

2- 216. fhere are no spec ial ma illtenancc in
structions lor the alinirlj:( pins. For parts re
plaet'menl. sec l\gUl'l' 2-32 for Illdex and detail
numbers. PerrOI'm repairs and clean alini~l~

pins as oullined In R-3896-5, Volume l. Score
allnlng ?Ins In conlainer provided and overpac.
contain"r lor shipment.

Fl·5-2·21 I

Indicator
Adapter
Housing
Rod
Hod
Screw
Container
Plate
Plate

Description

1------3

e-'---~

./

6-

4,5--

Index Detail No.
No. (a) (b)

1 106 112
2 112 106
3 101 101
4 113 107
5 114 N!A
G 103 105

110(c) 1Of, (e)
10&(c) 110(c)
111 (c) 113(e)

(a) On tool T-~02f,467

(b) On tool T-5035940
(e) Item not lllustrated
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Paragraphs 2-217 to 2-230

2-217. TORQUE AllAPTEil '1'-5029619.

2-218. DESCRIPTION.

2-224. SPECIAL WHENCH AllAP1'EU
1'-502964::.

2-225. DESCRIPTION.
2-219. The torquc adaptcr (or the propellant
valve and dud attach bolts Is ar 11/16-lnch,
12-poll1l socket wllh a 5-3 '32-lu, .-Ion[( horI
zontal o((set e.~te"slon and a 1!2-inch-squarc
tlrive. The adapter is pac:<aged in a container
that is 6 inches long, 4 inches wide. and 2
Inches high. The weight hI approximately 2
pO'lllds.

2-226. The gas generator special wrench
adapter is a 3i8-lm·1t and 716-ln{'h. 12.polnt
box wrench, 7-3/4 inrhes lon~. The 3/8-inch
hox end is machined flat and lhln. The wrenrh
Is packaged In a container Ihat is 8 Inches long,
4 Inches wide, ane: 4 illches high. The weight
is approximately one pound.

2-220. OPERATION. 2-227. OPEnATION.

2-221. The torque adapte.r Is uFed primarily
to remove. and Install and torque the bolts that
secure propellant valves and ducts to the engine.
The adapter may also be used on any other
1I/16-inch external wrenching boll that requires
<1;, ollset extenslo,l.

2-22B, The spe{'lal wrench adapter Is uhed to
remove and insL~lI the nuts that secure the gas
glmerator ball valve oxidizer oullet to 'he gas
generator injeclor. The 3/~-Inch box end.
which Is machined nat and Ihln, allows easv
aCeess to Ihe hard-to-get-at ball valve 10 InjeCIOr
nuts.

2-222. MAINTENANCE.
2-229. MAINTENAllCE.

2-223. There are no special maintenance in
structions (01' the torque adapte,', The torque
adapter must be calihrated wllh the torque
wrench tt is to be used wllh prior to use. See
(Igure 2-33 for Index and clelall numbers. Clean
torque adapter as ouUlned in R-3896-5,
Volume I. Store torque adapter In container
provided and overpack con talner for shipment.

2-230. There are no special maintenance in
strudions (or the special wrench adapter, The
special wrench adapter most be calibrated wllh
the torque wrench it is to be used with prior to
use. See ltgure 2-34 (or Index and detail num·
ber~. Clean special wrench adapter as outlined
In R-3896-5, Volume I. Store special wrenrh
adapler in conlainer provided and overpack con
lalner for shipment.

Figure 2-33. Torque Adapter '1'-5029619

Description

Wrench
Container
Plate

Detail
No.

1 101
103(a)
102(3)

-:-:--_.•._---
(a) Item not ilIustrate,l ----"lgure 2 -34, Special Wrench Adapl'lr 'I' -5029642

2-29
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l__
fndex
No.

Deh.!1
No.

1

fndex
No.

106
104(a)
107(a)-----

(a) Item not llIustrated



2-241. OPE/lATlON.

2-242. Thehyprr!(ol 51111ul"lor i,u5ed to simulate
the hype r[lol car Iri d[le "nd pc rlor m Ieak and Cunc
tion tests all the hJ"per!(olma"ifdld, The hypel'go!
slmu,atur can be used either with the actuating
rod Install cd to aetuate tlte hype 1'[101 Sll Itch alld pc 1"

form pressure and fUllction tests, 01' with the actu
ating rud removed to perform pressure tests only.

2-243, MAINTENANCE

2-244. There are no :3j)ccial mailllclHUlcC instru('w
Huns for the hypcrgol simulator cX('cpl for sen'
icinv;. Dlsass€l1lule the hypor~()I silllula~or. as
re'lUll'ed, to a,'compllsh lIeces,al'Y I"epall" 01" re
placement. See fih'1lre 2-36 for imler .1I1d deta:1
tlllmlH::l''!'. Perform repairs and dean hypergoJ
simulator as outlined In /l·38V6-5, Vo1'tme I.
Store hyper[\ol simulator In conlainer provided
and overpack C'ontniner for shipment.

2-245. SERVICING. Scrvieilill consists vi
applyinll FSI281 p'ease (Dow ('o!"!lint: Corp) to
threads of simulator (2) prior to each usc.

H-3896-5
Volume II

2-240. The hypen:ol simulator I, a two-ple,'e tool
,onslstln[\ of a switch ,u·tuatinll 1'0d and a ,Inllliato
(·ap. The simulator cap Is equipped with O-rinlls.
union, and I,.." .lure C,lp, The h~'perl\ol aimul"tor
Is packa[\etl 1" I container th"t is 24 inches 100[1.
4 Inches wide. and 4 Indw, high. The weight Is
approximately 10 pOUl"".

---I

(

(

2-236. MAlNTENANCE.

2~237. Th(ll'(, an' no special lluunll1nalH'(l in ..
strucliollti for lhl' a5~('ml)ly plate. For nlp~acp

llH'nt of parts. SP{' flgurp 2-35 for lIHh.' x and
d('tall nUlllhrrs. P£'rforl1l rppairs and cIc.·an
asspmhly pl;>te as outlined in H· 3896- 5, Vol
ume I. Sturp ass(llllbly plate 111 container pro
vided and uv(.!rpack contallWl" for sillpment.

2-23·1. OPEHATION.

2-235. T11f' asspmhly ph,tp Is used to hold and
support Ih/' hyperllol malllCold during disassem
hly and assemhly, 'I'll<' assemhly plat., IS at
tached to thl' hyper~ol manlrold 4\1 thC' Ignition
1ll0llltor valve mount mg flant-te; then the other
('nd of the IJlat~ is s€rurl'd In a Vise,

2-232. Dk~SCHIPT10N,

2.233. TIll' hypl'r[\ol l1la'llf"ld asscmhly plate
conslst~ of a rl'c:tan~ular.shap('d rIat plate with
mouotlnll nuts and halts, The platp is 5.3 / 4
Inches long, 4 inches wlde, and 5' 8 lIleh thick.
The plate IS packalled In a eontai'H'r that IS 8
Inctws 1(1Il~. 4 II1ches wide. and -I itlt'hclj high
-;'he welllht Is approximately 2 pounds.

S..~ll"n II
I'a"allrap'" 2-231 to 2-245

2.231. ASSEMBLv PI.ATE"I'· 5029715,

(' (1 (; ~~)

l FI-5-2·31-----

2-239. DESCHIPTION.

Figure 2-35. Assembly Plate T-5029715

2-238. HYPEHGOL SIMULATOH '1'-5029716,

(a) Item not Illustrated

Index
No.

I
2
3

Detail
No.

101
102
103
104(a)
105(a)

Description

Plate
Bolt
Nut
Container
Plate

1,-..,... --::---:-:-- . Fl·'·"·3' J
Index Dctall
No. N'Jo Descri~

I 108 Hod
2 101 Simulator

104 O-ring
103 Cap
102 Union
None O-rin~

107(~l Container
105(" Plate f
106(a) Plate.,------

(,,) Item nut illustrated

""Figure 2-36. Hypergol Si Illlliator T· 5029716
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R·38S6-5
Volume"

Section"
Pa'''Ip;raphs 2-246 to 2·252

2-24G, I'HESSUHF. TEST ;.'IXTURE 1'-5029717.

2-247, DESCHIPTION,

set tnst.~lle(1 on the hypergoj manifold, pneumatle
and hydraulic pressure Is applied to the manl·
Cold ports throul(h the test pL~tes and fittini(s.

2

4

3

5

2-251. MAINTENANCE.

~-252, There are no special maint('nanc~ In
structions for (110 IJl'~5sure test flxtur~. Dis
assemble the pressure test fixture, as required,
to accomplish nec~ssary repair or l'eplaccmenl.
See Clgure 2-3'/ for Index and detail numbers.
PerCorm repairS and ciean pressure test fixture
as outlined in R-3806-5, Volume I. &'1ore pres
sure test flxhl.'e In ('ontalner pl'ovlded and ove,'
pack conta Iner fm' shipment.

'l, __I~nd~e.:..x D_nN·la~.:..'_I __ Description

1 204 Fixture
115 Nut
114 Bolt
102 O-I'lng
110 Retainer
lOG Union
105 O-ring
201 Plate
107 Screw
104 O-ring
106 Union
105 O-ring
202 Plate
113 Screw
103 O-ring
301 Fixture
302 Bolt
304 Retainer
305 O-ring
303 Union
203 Plate
107 Screw
101 O-ring
106 Union
105 O-ring
lOS (a) Container
109 (a) Plate

(a) Item not illustrated

-2

-3

o

2·249. OPEHATION.

2·24H. Th~ hyperl(ol manifold pr~ssur~ test
fixture ronsists of thr~e te3t plates and two test
fixtures. The fixture set Is also equipped with
mountll1~ scr~ws and nutA, O~rtn~s, unions,
and pressure caps, The fixture set is packaged
In a ~ontalner that Is 8 Inches long, 4 Inches
wtde and 4 Inches htgh. The weight Is approx
Imately 65 pounds.

2·2,,0, The pressur" tt'st fixture ts used to
s,",al the hyper\:ol manttold ports during compo
nentlcak and function tcsllni(. With II", ttxture

Figure 2-37. Pressure Test Fixture T-50?\l71.7
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Volume If

2·2:.3. PHESSUHE TI':ST ~'IXTUHJ,; '1'-502:1737.

2-2:.,,, IlJo:SCHlI'TION.

2~2~);), Thp ~ns gl'lH'ratlll" ;lall valvp pressure
test lixt"rt' consists 01 two tpst platps. The
Ilxlur(' spt is also equipped with n",untln~ holts,
O-I'ln~s, llllln~s, and pl'essu)'e cap". 'I'll(' Ilx
tUl'(' set Is paeka~ed in a container that is 18
Inclws lon~, 18 inches wide, and la Inches high.
The wt'l~ht Is appl'oxlmatt'ly 70 pounds.

2-256. OPERATION.

2-2:;7. The prcssurc test Il.xturc Is used to s('al
thp I(as ~"n('.-ntol· 1",11 valve oxidizer Inlet port
when tC'stll\f.{ tlH" vah'{' at CI'Y0g'f'l\tC' t<'llljleratUl'CH,

With thp flxturc installed on the valvc, liquid
nltro~"n is admitted to th" oxldlzt'r inl"t port
throu({h the test plate and fittln!(s.

2-25H. MAINTENANCE.

2-2['0. There are no sp(>('ial maintenance
Instrudlons for tlw prt'ssur(' test llxtur(·. Dis
assemblp the pressurc tcst fixture, as requircd,
to i\('COlllpllsh necessary l'epalr or repla(·(·ment.
Sec fI!(ure 2.38 for Index and detail numbers.
Perlorm repairs and clean pressure text fixture
as outllned In R.38~6-5, Volume I. S~ore pres·
sure test fixture In container provided and over
pack container for shlpmcnt.

2-260. PRESWRE TEST FIXTUHE '1'-5031167.

2-261. DESCRIPTION.

2-262. The checkout valve pl'essure lest fixture
consists of six assorted t('st plates, two relief
valves, and flltln!(s. The flxtur" set Is also
"qUipped with mounting IHlltS, O-rln!(s, pressur"
caps, and tube asspm.,lI"s. The fixture set Is
pac:kaged in a eonlalner. Th" weight Is approx
imah.ly 60 pounds.

2-263. OPEHATION.
2-264. The pressure test fixture is used to
seal the checkout valve ports during component
leak and function teslln!(. With the fixtnre set
Installed on the valve, pncun,atlc pressure is
applied to the valve ports through the test
plates and fillings.

2-32

,

0 l0

f ~""
~

FI,5-2.34

Index j)l'tail
No. No, Description

I 210 Plate
212 Dolt
~11 Wasltcr
209 Union
205 O-rlnl(

2 202 Plate
204 Doll
203 Washcl'
201 Seal
207 Cap
200 Union
205 O-ring
208 Plu!(
205 O-ring
206 Cross
209 Union
205 O-ring
?14(a) Container
213(a) Plalc

(a) !t('m not illustrated

Figure 2-38. PI'essnr( Test Fixture
1'-5020737



R-389G-5
Voluml' "

Sedion "
I'nragraphs 2·2G5 til 2-2G7

2 -2n:,. ~lAINTENANCE.

2-21,1;. Therl' arc no spf'('lalmalntenanf'(> in
.,tructions {or til(' pl'ussure test fixture, exeept
{or f"lielion t~:;tin~. Disassemille the pressUl'e
test {ixtul'e, as required, to aecompllsh neces
sary repair or replacement. Sec {I~urf' 2·39
{or Index and detatlllllml,ers. Perform repairs
and clean prl'ss~I'O test Clxture as o~tllned In
R-38&G-5, Volunw I. Store pressure test Clx
hu'e In container pl'ovI,kd and ove,'paek con
tainer (or shipment.

2-2li7. f'UNC'llON TESTING. The {undion
test consists of dlf'('kln~ thl' relle{ valves {III'
proJlcr ()pl~ratioll and l'cli('f s<,tting. P0rfnrm n
{undlon test at G--n1<"'lh intervals with normal
usage o{ tool and priolo to use with llmited usagp
of tool. Using I(aseou. nltrol(en (MIL- P-27401),
slowly Increase Ill"'SSU,'" to check rellc·f selting.
The relief setting must be 1,747 (+52, -0) pslg.
Adjustment or the relief valve must be accom
pllshed with no pressure appited.

Index
No.

Det., tI
No. Desuilli Ion

4

2

3

201 Plate
204 Dolt
200 O-rln~

201 Plate
204 flolt
205 0-I'\n~

208 Union
211 O-l'lnl(
None(a) Relle{ valve
211 0- rlnl(
212 Reducer
211 O· rlnl(
213 Cross
211 O-rlnl(
212 Reducer
210 O-ring
203 Plate
207 Dolt
206 O-rln~

208 Fnion
211 O-ring
209 Elbow
211 O-ring
212 Redoccr
210 O-ring
218 Tube
215 TUbing
216 D-nut
214 Sleeve
217 Plug
226(b) Gontalner
225(b) Plate
227(b) Plate

7:(a")-;:R;-:e7li'-e";:r-va--;'l-ve-must be sot to relieve at 1,747
psiI"

rl-5-Z-35 (Il) Item not Illustrated

Figure 2-39. lJressure Test Flxturp 1'-,031167 (Sheet lor 2)
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Paral(raphs 2-268 to 2-274

H-3806-5
Volume II

Index
No,

5

6

7

8

Detail
No.

202
224
210
208
211
200
211
212
210
221
220
~16

214
202
224
21~

None(a)
211
2'
2 I I

208
211
213
211
212
210
202
224
21q
222
223
210

Description

Plate
Boll
O-rin~

Unton
O-rln\(
EH",w
O-rlnr:
Reducer
O-rlnr:

Tube
Tub\nr:
B- nut
Sleeve

Plate
Boll
0- rin\(
Rellef valve
O-rlll{(
HNluccr
u-rlnl(
Union
0- rlnr:
Cross
0- rlnf(
Rcducer
0- rill{(

Plate
!loll
O-rlnr:
Cap
Union
O-ri:.g

2 -271. 01'EIlAl' ION .

2~272. Thl' inSIlC'dioll l'Ill'('k fixtul'l' is UfH1cllll

('Iwt'k the l(ln~th 1,( the il~nHion IIIOnt tOl' \'al\'l'
('alii followel' rod. With till' ('11l'('h fixtur" alladwd
to lIw il-{J\Hioll monitor valv(' lHo\li\tinl~ Clall!~(l. tlll'
sprllll-t-ioaded seat depresses till' cam [0110\\,('1'
roc!; then the d\lnenbton frol1l the ft°(ture surface
to the cam follower rn<! can be taken.

2 ··273. MA INTENANC E.

2-274. There arc no spectal .nalntenance in
Sll'tlctions for the inspeetton check ftxture. Dis
assemble the Inspection check ftxturc, as re
qUireel, to a('Tomplisl1 I1C'CCHHmry l'cpair or rv ..
placemcnt. Sec fll~Ul'(' 2-40 for index and <!et..~11

numhN'S. Perform rcpalrs and clean \nsjlectiOl'
check fixture as uutllned in n-3806· 5, Volume I.
Store inspection clwck fixture in container pro
vided and overpack cont..~\ner for shipment.

(a) Hellef valve J\lustbe set to relieve at 1,747
psig.

Figure 2-30. Pressure Test Fixture
1'-5031167 (Sheet 2 of 2)

2-268. INSPECTION CHECK FIXTURE
.'!'.: 5031 t..71. . -
2-269. DESCRIPTION.

2-270. The Ignllion monllor valve 1,lspeclion
check fixture consists of ? cyllnclrically shap~cl

fixture with a mounting flange on one end and
a retaining washer and spring-loaded soatln
the other cnd. The ftxture Is packaged In a
container that Is 8 Inches lOll{(, 4 Inches wide,
and 4 Inches high. The weight Is aporoxlmately
10 pounds.

2-34

rl*5.2·36

Index Det..~\l

No. No. Description

I 102 Washer
2 110 Seat
3 104 Spring
4 109 Fixture
5 101 Nut

106(a) Container
111(a) Plate
112(a) !).l.dte

(a) Item not Illustrated

Figure 2-40. Inspectton Check Fixture
1'-5031172

(
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S~rti(ln II
Pal'a[:l'aphs 2-275 to 2-2HH

2-275. PRESSURE TEST FIXTURE
'1'-5031175.

2-276. DESCIlIPTION.

2-277. The If(nition monitor valve pressure
test fixture eO!lslsts of five tes~ plates and one
t\'[,t fixture. The fixture set Is also equipped
\\'Ith mounting screws, nuts, O-rll\!(s, unions,
and pressure caps. The fixture set Is packaf(l'd
In a container that is 14 Inches \01\!(, 12 inches
wide, and 6 inches high. The .Ieight Is approx
Imately 5 pounds.

2-278. OPERATION.

2-270. The pressure test fixture Is used to
seal the Ignition monitor valve ports durlhlt
cOJllponent leak and function testll\!(. With the
flxlul'e set Installed on the Illnltlon monitor
valve, pneumatic and hydl'aullc pressure Is
applied to the valve ports through the test plates
and fI ttl nits.

, J 3

U~

~j

4

7

!
'I
~

fl-5·2-37

Detail
No.

6

\..,J ,
-....../'-

Figure 2-41. Pressure Test Fixture
T-5031175 (Sheet 1 of 2)

1 307 Plate
313 Plate
311 Screw
308 O-ring
321 Cap

Index
No. Description-------------------

2-284. The oxidizer dome purge check valve
pressure test lIlcture conststs of n plate, fix
ture, mounting screws, O-rings, and uluons.
The fixture set Is packaged In a container that
Is 8 Inches long, 4 Inches wide, and 4 Inches
high. The weight Is approximately 2 pounds.

2-283. DESCHIP'I'ION.

2-282. ·PHESSUHE TEST FIXTURE
T-~0311 88'. -

2-285. OPERATION.

2-280. MAINTENANCE.

2-286. The pressure test fixture Is used to
seal the oxidizer dome purge check valve Jlurts
durl'lg component leak and function testing. With
the fixture set Installed on the valve, pneumatic
pressure Is applied to the valve ports throul{h
the test plate, fixture, and fittings.

2·281. Therc are no special maintenl\llCe In
structions for the pressure test fixture. Dis
assemble the pressure test fixture, as re·
qutred, to accomplish necessary repair or
replacement. SCe fllture 2-41 for Index and
detail numbers. Perform repairs and clean
pressure test fixture as outlined In R-3896-5,
Vulume 1. Store pressure test fixture In
cont~lner prOvldp.d and overpack container for
shlp·nent.
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Figure 2-41. Pressure Test I"Wure
1'-5031175 (Sheet 2 of 2)

2-287. MA:NTENANCE.

2-288. Th.;re are no special maintenance In
structions for the pressure test fixture, Dis
assemble the pressure test fixture, as re
qulreC:, to acr-ompl1sh necessary repair or
repla' !ment. Afle figure 2-42 fo.' Index and
detail number" Perform repairs and clean
pressure test fixture as outlined In R-3896-5,
Volume J. store press:!re test fixture In con
tainer provided and overpack container for
shipment.

(n) Itelll not Illustrated

Figure 2-42. Pressure Test Fixture
1'-5031188

1'1-5·2-38

Plate
Screw
O-ring
Union
O-ring
0- ring

Fillture
Bolt
Washer
Seal
Union
O-ring
O-ring

Container
Plate

Descrlptlon

109
101
119
113
115
110
120
117
105
121
114
115
116
111("')
112(a)

De~.a11

No.

2

I

~
@B\.. .. ' )

1'- "w u- .-

o

2-289. PHESSURE TEST FlXTUHE 1'-5031700,

2-290. DESCRlPT[ON.

2-291. The ('1'l(lne control valve Ill'essure test
fI;,ture consists of five test fixtures, Illountlng
screws, O-rlllf(s, and Ill'essul'e caps. The [ix
ture set Is packaged ill a ('ontainel that is 14
inches lVn~, 12 inches wiele, anct 6 inclw~ hi~h.

The weight Is apprOXimately 0 pounds,

2-292. OPERATION,

2.203. The pressure test fixture Is used to
seal the en~ine control valve ports during COIll
poncnt leak and [unction testh\!(. With the fix
ture set Ins~1Iled, hydraullc pressure Is applted
to the valve ports thrl'u~h the test fixtures and
llttlnl(s.

Index
No,

(a) Item not Illustrated

Deserlptl('n

Union
. O-rlll~

Plate
Plate
SCI'ew
O-ring
Un ion
o ,ring

Plate
Plate
Screw
O-rlnr,
Union
O-rln~

Plate
Plate
O-ring

Union
Cap
0- rln~

Fixture
Nut
Washer
Retainer
O-ring

Plul:
Plug
O-ring

Plate
Scr~w

Retainer
O-ring
Union

Container
Platl)

.12C
322
206
2Q?,
201
205
207
208
301
306
305
302
303
304
~19

318
317
103
109
110
104
108
105
107
100
401
402
403
501
502
504
505
503
101(a)
102(a)

Det111
No.

4

5

3

o

7

a

Index
No.

I
(cant)

2
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2-299. OPERATION.

2-300. The piston rod simulator Is used to aid
In forming the oxidIzer valve piston rod lip seals
and also simulate the piston rod during Itlstalla
tlon of the lip seals. With the seals Instailed In
the valve cover, the mandrel end of the simulator
Is pressed through the seals to form them; then
tho sleeve end keeps the seals formed and In
place until the piston rod Is Installed.

2·301. MAINTENANCE.

2-302. 'fhere arc no special maliltenanre In
str'Jctlon3 for the pIston rod simulator. For
rcpla. 'nent of parts, sec flgnre 2-44 for Index
a;~d d, .11 numbers. PerIorm repairs and clean
plsto~ rod simulator as outll.lOd In R-3896-5,
Volume L store piston roel simulator In con·
talner provided and overp',ck container for
shipment.

l
V

32

o

2-294. MAINTEN."NCE.

2-295. There are no epeclal maintenance In·
structtons for the pressure test fixture. For
replacement of parts, sec flgure 2·43 for Index
and detall numbers. Perform repairs anel clean
pressure test fixture as outlined In R-3896·5,
Volume I. Store pressure test fixture In con
tainer provIded and overpac!< container for
shipment.

2-296. PISTON ROD SIMULATOR T.50317.l1.!.:

2-297. DESCRIPTION.

2-298. The oxidizer valve piston rod simulator
consists of a 10lll{ cyllndrlcal sleeve and a solla
tapered mandrel that fits In Ouo ond of the sleeve.
The simulator Is packaged In a container that Is
12 Inches long, 8 Inches wide, and 6 Inches
high. Thv weight Is approximately 5 pounds.

Index Detail Index Detall
No. No. Description No. No. Descrlpllon----1 302 Fixture

1 101 Sleeve203 Screw
204 C·rlng 2 102 Mandrel
205 Cap

104(a) Container

2 301 Fixture
103(a) Plate

203 SCrew
201 O-ring Ca) Item not lllustrated
202 Cap

3 303 Fixture ~'Igure 2-44. Piston Rod Simulator
203 SCrew T-5031701
204 C-rlng
205 Cap
206(a) Container
207(a) Plate

(aJUem not Illustrated

Figure 2-43. Pressure Test Fixture
T-503l700
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Figure 2-45. Sprtng Compressor T-5034154

(a) Item not Ulustrated

2-324. PRESSURE TEST FIXTURE T-5034186.

2-325. DESClUp'nON.

2-326. The pressure test fixture consists of
test plates, unions, bolts, O-rings, and a
pressurA-actuated seal packaged in a conta1ner.
The circular test plate Incorporates three mount
ho.lles, a 1/8-lnch hole drllled through the plate,
an Indentation on the mating side for an O-ring,
and a threaded boss on the opposite side fol'
Installation ol a union. The square test plate
Incorporates lour mount holes, a seahng sur
lace on one side to mate with a pressure-actuated
seal, and a threaded boss on the opposite side
to mate with a union. Maximum pressure and
the bolt torque are st&mped on each ol the pres
sure test llxtures. The lunction ol the pressure
test llxture Is to seal open ports ol the turbo
pump LOX seal purge and gas generator Injector I
purge check valves. The test lIxture Is pack
aged In a container that is 11 Inches long, 3
Inches Wide, and 2 inches high. The weight Is
apprOldnlately 5 pounds. ( ,

•

L FI·'·'·41 I
Index De t.'l 11

No. No. Description

I 108 Screw
2 106 Screw

107 Nut
3 102 Frame
4 101 Guide

1I2!al Cont.'ltner
113 a Plate

Figure 2-46 deleted.

2·303. SPruNG COMPRESSOR T-50~4154.

2-304. DESCIUPTION.

2· 305. The fuel valve spring compressor con
sists of a U·shaped frame with an attach point
on each leg of the frame, a threaded shaft,
spring b'Ulde, and att..-lOh bolle. The compressor
Is packaged In a container tholt Is 14 inches
long, 12 InCO('3 wide, and 6 Inches high. The
weight Is approximately 8 pounds.

2-30B. OPERATK'N.

2· 307. The spring compressor Is used to com
press the fuel va.IVI' poppet closing spring during
(Usassembly and assembly of the valve. During
valve assembly, the spring, washers, and pop·
Jlet are st.'lcked In the valve; then the compressor
Is attached to the outlet 1'01'1 with four bolts.
The compressor b'tllde engages with the poppet
and the threaded shaft Is useel to compress the
spring until the poppet retaining nut Is attached.

2·308. MAINTENANCE.

2-309. There are no special maintenance In
structions for the spring compressor. Disas
semble the spring compressor, as reqUired,
to accompllsh necessary repair or replacement.
See figure 2-4" for Index and part numbers.
Perform repnl:rs and clean spring compressor
as outlined In 1t-389B.5, Volume I. Store
spring comprellsor tn container provided and
cverpacK contah:er lor shipment.

12-310 through 2-31B deleted.

2-317. WR"NCH T-5034179.

2-318. DESCIUPTION.

2-319. The fuel valve wrench Is an olfset,
1/2-1nch, open-end wrench approximately 15
Inches long. The wrench Is packnged In a con
tainer that Is 24 Inches long, 4 Inches wide,
and 4 ;nch~s high. Thewelghtlsapproxlmately
2.1/2 pounds.

2-320. OPERATION.

2-321. The wrench Is used to hold the lUI,1
valve piston stationary when torquing the poppet
retaining nut.

2-322. MAINTENANCE.

2-323. There are no special maintenance In
structions ior the wrench. For replacement ol
parts, see figure 2-47 lor Index and detail num
bers. Clean wrench as outllned In R-389G-5,
Volume I. Store wrench In container provided
and overpack container lor shipment.

2- 38 Change No. 2 - 14 August 1969



R-3896- 5
Volume 1I

Section 1I
Paragraphs 2-327 to 2-337

Fl·~·:iI··H

test fixture is to seal opcnlnl{s of the heat ex
changer check valve. The fixture is packaf:ed
In a eontainer that is 24 Inciws long, 10 inches
Wide, and 6 Inches high. The weieht is approx
imately 18 pounds.

2·334. OPERATION.

2-335. The pressure test fixture Is used to
pressure- test the heat e~changer check valve.

2·336. MAINTENANCE.

2-3il7. There are no speelal maintenance
instructions for the pres~ure test fixture. Dis
assemble thl> pressure test fixture, as required,
to accomplish necessary repair or replacement.
See figure 2-19 for index and part numbers.
Clean the pressure test fixture as outlined in
n- 3896- 5, Vdume I. Store pressure test flx-
h•• e In container provided and overpack con
taln('r for shipment.

I
2-39/2-40

,@

0)
FI.~·I·45

Index Detail
No. No. Descrtptlon

1 116 Test plate
104 Nut
105 Screw
115 Seal

2 113 Union
114 v-.·Ing

3 103 Test plate
104 Nut
105 Screw
106 O-ring
109(a) Container
110(a) Plate

(a) 1Iem not tllustrated

Figure 2-48. Pressure Test Fixture
T-5034186

Page 2-40 deleted.

Chanl!:e NQ. 2 - 14 August 1969

2-331. PRESSURE TEST FIXTURE T-5034641.

2-332. DESCIUPTION.

2-328. The pressure test fixture is used to
pressure-check the turbopump LOX seal purge
check valve using a test media of llIIseous or
liquid nitrogen.

Figure 2-47. Wrench T-5034179

2-327. OPERATION.

2-329. MAINTENANCE.

2-333. Th~ pressure test fixture eonslsts of
test .,lates plugs, u'llons, O-rings, and attach
ing hardware. The function of the pressure

Index Detail
No. No. Description

1 101 Wrench
104(a) Container
105(a) Plate

(a) Item not Illustrated

2-330. There are no speelal maintenance in
structions for the pressure test fixture. Dis
assemble the pressure test fixture, as re
qUired, to accompllsh necessary repair or
replacement. See figure 2-48 for index and
detall numbers. Clean pressure test fixture,
as outlined in R-3896-5, Volume I. Store
prilssure test fixture In container provided and
overpack conbuner for shipment.
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Index
No.

1

2

3

4

5

2 ~
1

jI~~) f:
Y(J t.) (.I'

{J
"-'

{j
(.>

,/

I ,,~,)

0°
4 \1

~.......~.,c:;.l

Detail
No. Descrlptlon

101 Plug
102 a-ring
107 Plate
106 a-ring
103 Screw
104 Nut
105 Washer
109 Plate
110 a-ring
108 Screw
1\2 Union
III a-ring
113 Plate
110 a-ring
108 Screw
112 Union
1J.1 O-rhlg
117 Plate
123 a-ring
116 Screw
104 Nut
105 Washer
118 Reducer
119 a-ring
120(a) Container
121(a) Plate
123(a) Plate

1-"1·5-2-48

2-338. PRESSURE n:ST fiXTURE 1'-5034712.

2-339. DESCRIPTION.

2-340. The pressure test fixture consists 01
II assorted test plates lor the gaB [(enerator.
The plates ;ll'e eqUipped with mounting holes.
O-I'lng grooves. and thre;lded ports lor llttin[(s.
The lIxture in packat:eelin a cont.'liner. The
function 01 the t.eBt. plate lIxture Is t.o seal the
oJlen port.s of the [(as generat.or. The ll~ture Is
packaged In a cont..~lner that. Is approxlmat.ely
17 inches long, 17 Inches wiele, and 1~ inclws
high. The weight. is approxlmat.ely 57 pounds.

2-341. OI'EIlATION.

2-342. The prc'sBure t!'st llxture Is used t.o
seal the ports of the ~aH j.{CI1Cl'ator <Iurinl{ CO;'l~

ponen~ leak and functioll t.est.I.~(.

2-343. MAINTENANCE.

2-344. There are no special maint.enance in
st.ructlons 101 the pressure test llxture. Dls
asspmble pressure test llxture, as required,
to accomplish necessary rcpalr or replacement.
See lIgure 2-50 for Index and det..~11 numbers.
Clean Ilress~re test lIxture as out.lIned 11'.
R-3896-5, Volume I. store pressure t.est. llx
ture in container provided and ovcrpnck container
lor nhlpment.

2-345. TORQUE ADAPTER 1'-5035210.

2- 346. DESCRIPTION.

2-347. The torque adapter consists of a steel
wrench end designed for use with a 3/8-lnch
drive torque wrench. The adapter Is pncka[(ed
In a cuntalner t.hat Is approximately 6 Irchcs
long, 4 inches wide, and 2 Inches high.

2-348. OPEHATION.

2-349. The torQue adapter Is Inst..~lled on a
3/8-lnch-drive torque wrench to provide a
method to torque a 1/2 -Inch -c;•.'.moter retainer
on the hypergol manUold.

(a) Item not illustrated

Figure 2-49. Pressure Test Fixture
1'-5034641
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o

Plate
a-ring
Screw
Union
O-ring

Plale
a-ring
Screw
Union
0- ring

Plale
O-:Ing
Bolt
Boll

Plale
PIUB
O-ring
O-ring
Bolt

Plate
Washer
Nut
o .ring
Bolt

Plate
O-ring
Bolt

Plate
O-ring
Plug
O-ring
Bolt

Plate
Plate

Bolt
Washer
Nut
a-ring
a-ring
Plate

Plate
Container
Plate

Description

202
107
108
113
114
204
105
106
113
114
205
128
111
132
206
1~2

123
114
129
207
118
119
121
130
208
116
129
209
114
122
123
129
301
302
303
304
305
306
307
308
101(a)
102 (a)
127(a)

Detail
No.

9

9

6

5

7

4

3

10
11

Index
No.

o

P1ale
Union
a-ring
0- ring
!Jolt

PiaIe
a-ring
Screw

o

Description

o

124
113
114
133
126
201
109
110

Detail
No.

Index
No.

1

2

(a) Item not ll1ustrated

FIg,ure 2-50. Pressure Test Fixture T-5034712
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2-350. MAINTf:NANCE. 2-355. OPERATION.

2-351. There are no special maintenance in
structions lor the torque adapter. See ll((ure
2·51 lor index and deta\lnumbers. Clean
torque adapter as outlined in R-3S96-5.
Volume I. Store torque adapter in ccntalner
provided and overpack container for shipment.

2-356. Thc holding ilxturt is used to secure the
oxidizer ball in position for ball shaft beal'ing
Installation. and the tube is used to press the
bearing on the shall.

2-357. MAINTENANCE.

fC~\'C.LY __~
~ _::::e-'~..~-

0
..··
"'~

2--

2-358. There arc lhl spcelal maintenance
Instructions lor the holdln(( fixture. Dis
asscmble holdln(( llxture, as required, to
accomplish necessary repair 01' J·cplaccmcnl.
Sec figure 2-52 lor Indcx and det.~ll numbers,
Clean holdlrl(( fixture as outlined In R-3S96-5,
Volume I. Store holding fixture In container
provided and overpack eontaincr for shlpl1lent.

2-352. HOLDING FIXTUHE 1'-5035210.

2-353. DESCRIPTION.

2-354. The holdlnl( fixture consists of a
rectanl(ular frame with a cutout On lop that
matches the ((as ((enerator hall valve oxidizer
bolt. a ((asket bonded to the top of the frame.
and a tulle. The lunction of thc holdlrl(( fixture
Is to hold the oxlell'wr ball durinl( shaft bcarlng
lnst.~llatit'n. The holdlnl( flxturc I~ packal(ed
In a eontablQr that Is 8 Inches lon((, 4 Inchcs
wide, and 4 inches hl((h. Thl: wel((ht Is approx
imatcly 5 pounds.

Dct.~U

No. Description

(a) Item not Ulustraterl

101
108
105(a)
107(a)

lIo1din~ flxturc
Tube
Container
Plate

Figure 2-51. Torque Adapter 1'-5035210 (a) Item It,A lIlust.rated

Figure 2-52. Holding Fixturc 1'-5035218
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2-359. CQMPRESSOR TOOL T·5035222.

2-3-(l DESCRIPTION.

2-361. The compressor tool is a 4340 steel
alloy strap th, . is 5 inches long, 3/4 Inch wide,
and 1/4 Inch thlc!\, Incorporatln" a b"ss on one
end. A hole is drilled through the '.O';s and the
strap. The tool is packaged in a plastic box
that Is 6 Inches long, 4 Inches wl~\!, and 2 Inches
high. The weight Is apprOXimately one pound.

2-362. OPERATION.

2-363. The compressor tool i., used to co "
press the slide In the ignition monitor valve so
that the rod can be adjusted.

2-364. MAIN1 ENANCE.

2-365. Thel'C are no special maintenance in
structions for the compressor .aol. Sce figure
2-53 f~r Index and detail numbers. Clean
cO'llpressor tool as outlined in R-3896-5,
Volume 1. store compressor tool in container
provided and overpack container for shipment.

Index Detail
No. No. Description

1 101 Tool
102 (a) Container
103(a) Plate

~-----
(a) Item not Illustrated

:c:----------Figure 2-E3. Compressor Tool T-5035222

2-44

2-366. POPPET REMOVAL TOOL T-5035223.

2-367. DESCRIPTION.

2-368. The poppet romol'al tool consists of a
frame, threaded shaft, and cap nuts. The shaft
has a toggle pad on one end and a tee handle on
the opposite end. Gasket material is bonded to
the toggle pad and pqds of the frame. The
function of the tool is te remove a poppet from
the oxidizer valve. The tool is racka~ed in a
plastic container that Is 14 inches long, 12 IncheS
wide, and 6 Inches hi((h. The weight is approx
Imately 5 pounds.

2-369. OPERATION,

2-370. The tool Is attached to the valve and the
threaded shaft Is rotated to press the poppet from
the valve.

2-371. MAINTENANCE.

2-372. TheN are no special maintenance in
structions for the pappet removal tool. See
figure 2- 54 for Index and detail numbers. Clean
poppet removal tool as outlined lr. R-3896-5,
VolurM I. store poppet rE'moval tool In con
tainer provided and overpac!. container for ship
ment.

2-3'13. BEARING INSTALLER T-5035229.

2-:174. DESCRIPTfON.

2-~75. The bearing installer consists of a
welded two-legged frame with a bolt threaded
and centered thl'ough the crossmember of the
frame. A rotating pilot is attached to the end of
the bolt. The attaching surfaces of the legs are
cushioned. The function of the bearing installer
is to install a bearinv, in a housing. 'l'1.~ Installer
is t'acka~ed in a container that is 12 Inches
long, 8 Inches wide, and 6 inches high. The
weight Is approximately 3 pounds.

2-376. OPERATION.

2-371. The bearing Installer is used to Install
a bearing In the housing of the gas 1;~nHator

ball valve. With the pilot engaging the bearing,
the threaded shaft is rotated, forcing the bearing
Into place.

(

•
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Index Detail
No. No. Description

1 101 Frame
103 Pad
104 Screw

2 102 Pad
108 Gasket

3 106 Screw
105 Handle
110(a) Container
111(a) Plate

(a) Item not Illustrated

Figure 2-54. Poppet Removal Tool
'1'-5035223

2-378. MAINTENANCE.

2-379. There are no special maintenance
Instructions for the bearing Installer. See
figure 2- 55 for Index and detail numbers.
Clean beflrlng Installer as outliner! In R-3896-5,
Volume I. store bearing Installer In container
provided and overpack container for shipment.

2-380. HOLDING FIXTURE '1'-5035230.

2-381. DESCRIPTION.

2-382. The holding fixture consists of two
rectangular faclllll plates separated by rods at
the COrnel'B. The plates are appro;:lmately 8
Inches apart. The rods are welded to the lower
plates. The upper plate IF: attached to the rods
With capscrew8. The lower phte contains an
adjustable screw to support the bearing area of

the housing. The upper plate contains holes for
bolting the housing In place. A shaft and a gUide
are provided with the fixture to Install the
bearing. The function of the holdirlg fixture is
to hold a housing for Installing a bearing. The
fixture Is packaged in a container that Is 11
Inches long, 7 Inches wide, and 8 Inches high.
The weight is approximately 12-1/2 pounds .

4-__\

Index Detail
No. No. Description

1 103 Frame
2 102 Roll pin
3 104 Pilot
4 101 Screw
5 107 Screw

108 Washer
109('1) Container
110(a) Plate

(a) Item not Illustrated

Figure 2-55. Bearing Installer '1'.5035229

2-383. OPERATION.

2-384. The holding fixture Is used to support
the gas generator ball valve oxidizer housing
to press a bearln~ In the housing, using the
bearing Installation shaft and guide.

2-45



Section [I

Paragraphs 2-385 to 2-398

R-3896-5
Volume II

2-385. MAINTENANCE.

2-3_6. There are no special maintenance in-
structions for the holding fixture. Disassemble

holding fixture, a._ required, ttJ at'complish

nect.ssnry repair or replacement. See figure
2-56 f.r index and detail numbers. Clean Imld-

ing fixture ;Is outlined in 1{-38I)G-5, Volume I.
Store holding fixture in container provided and
overpack container for shipmel_t.

3

Fb5-2-5_

Index Detail

No. No, Description

l 102 Plate

103 Jig foot
107 Screw

2 104 Screw

3 113 Plate
4 111 Screw
5 112 Nut
6 105 Shaft
7 106 Guide

114{ a) Container
109 (a) Plate

(a) Item not illustrated

Figure 2-58, ltolding Fixture T-5035230

2-387. TORQUE WRENCIi (ADAPTER)
T-5035233,

2-388. DESCRI I'T):ON.

2-389. The ftn'qu,, wr(uwhadapter ccmsistsof
a flat, (*ffsct m(,tal str;_p with tw(_ dowel pins in
one end for engaging Imles in a retaintl_g nut and

a square hole in ttle opposite end for adapting to
a torque wrench. The function of the torque
wrench adapter is to provide a connection between
a torque wretch and a nut in the gas generator
ball valve. The adapter is packaged in a con-
tainer that is 11 inches long, 3 inches wide, and
2 laches high. The weight is approximately 2
pounds.

2-390, OPERATION,

2-391. Thu torque wrench adapter is used to
torque a nut in the gas generator ball valve
]musing.

2- 39,'_. MAINTENANCE.

2-393, Thereare no specialmaintenanceinsirue-

lions for the torque wrenchadapter. See figure
2-57 for index and detail numbers. Cleantorqne
w'_ench adapter as outlined in R-3896-5. Volume I.

Store torque w_'ench adapter in eontaiJ:er pro-
vidcd and overpack container for shipment.

2-394. WRENCH T-5035245,

2-395. DESCRIPTION.

2-396. The wrench consists of an extra-deep
standard socket with a p-_ilon of the hex wall
removed. The _unction of the wrencl_ is to pro_

vide a method for installing vent valves. The
wrench is pac_.aged in a container that is 6
inches long, 4 inches wide, and 2 inches high.
The weight is approximately one pound.

2-397. OPERATION.

2-398. The wrench is used with a suitable
handle to install vent valves where clearances

prevent the use of a regular socket,

)
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FI-5-2-56

Index Detail

No. No. Description

1 101 Adapter
102 Pin
103(s) Container
105 (a) Plate

(a) Item not tUustrated

Figure 2-57. Torque Wrench (Adapter)
T-5035233

2-399, MAINTENANCE.

2-400. There are no special maintenance in-
structions for the wrench. See figure 2-5t_ for
index and detail numbers. Clean wrench as
outlined in R-3896-5, Volume I. Store

wrench in container provided and overpack
container for shipment.

_-5'

:ndex Detail

No. No. Description

1 101 Wrench
102 (a) Container

J03 (a) Plate

(a) Item not illustrated

Figure2-58. Wrench T-5035245

2-401. TORQUE WRENCHT-5035248.

2-402. DESCRIPTION.

2-403. The torque wrench consists of a disc

with a square hole in tile center and protruding
pins on either side. The function of the torque
wrench is to provide a method for tnsb"tliing an
externally threaded nut. The torque wrench is

packaged in a container that is 6 inches long,
4 inches wide, and 2 inches high. The weight
is approximately one pound.

2-404. OPERATION.

_-405. The torque wrench is used with a

suitable handle to install an externally tlweaded
nut tn the gas generator ball valve oxidizer
housing.

2-406. MAINTENANCE.

2-407. There are no spectal maintenance in-

structions for tile torque wrench. See figure
2-59 for index and detail numbers. Cleantorque
wrench as outlined in R-3896-5, Volume I,
Store torque wrench in container provided and
overpack container for shipment,
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FI-5·1-58

Index Detail Index Detail
No. No. Description No. No. Description

1 J.Ol Wrench I 101 Wrench
102 Pin 102 Pin
103(a) Container 103(a) Conta iner
105(a) Plate 105(a) Plate

(a) Item not Illustrated

Figure 2-59. Torque Wrench T-5035248

(a) Item not Illustrated.

Figure 2·60. Spanner Wrench 1'-5035249

2-408. SPANNER WRENCH 1'-5035249.

2-409. DESCRIPTION.

2-415. PRESSURE TEST FIXTURE T-5C@.ill.!,

2-416. DESCRIPTION.

2-410, The spanner wrench consists of a cyl
Inder with one closed end and an external flange
on the open end. A square hole is Incorporated
In the center of the closed end and two dowel pins
""tend from the surface of the flange at the open
end, The function of the spanner wrench Is to
prOVide a method for removing and installing an
externally threaded retainer. The wrench Is
packaged in a container that Is 8 Inches long,
4 inches wide, and 4 inches high. The weight is
approximately 2 pounds.

2-411. OPERATION.

2-412, The spanner wrench is used to remove
or install an externally threaded retainer In the
gas generator ball valve fuel housing.

2-413. MAINTENANCE.

2-414. There are no special maintenance
Instructions for the spanner wrench. See
figure 2-60 for Index and detail numbers, Clean
spanner wrench as outlined In R-3896-5, Vol
lIme r. store sp:.nner wrench In container pro
'{Ided ami overpack container for shipment.

2-417. The pressure test fixture consists of a
single pressure test plat!' with a raised center,
bolts for installing the fixture, two ports for
pressurizing and monitoring, and a relief valve.
Two handles are welded to the outer surface.
The fixture is approximately 20 inches in diam
eter and 2 inches thick. The function of the test
plate is to prOVide a method for closing off the
turbopump oxidizer Inlet. The fixture Is pack
aged In a container that is 22 Inches long, 22
inches Wide, and 6 inches high. The weight Is
approximately 50 pounds.

4-418. OPERATION.

2-419. The pressure test fixture is used to
perform pressure tests or. the propellant feed
(oxidizer) system of the engine.

2-420. MAINTENANCE.

2-421. There are no special maintenalice In
structions for the pressure test fixture. Dis
assemble pressure test fixture, as reqUired, to
accomplish necessary repair or replacement,
See figure 2-61 for Index and detail numbers.
Clean pressure test fixture as outlined In
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R-3806-5, Volume I. Store pressure test
fixture In container provided and overpack con
t.'llncr for shipment,

y
I

-I

Index Detatl
No, No. Description

1 101 Plate
107 Bolt
110 O-ring

2 103 Union
102 O-ring

3 111 Plu~

112 O-ring
4 113 Plug

114 O-ring
5 118 Valve

114 O-ring
! l6(a) Container
117(a) Plate

(a) Item not l1lustrated

Figul'e 2-61. Pressure Test Fixture
T-5035571

2-422. PRESSURE TEST FIXTURE T-5035912.

2-423. DESCRIPTION.

2-424, The pressure test fixture consists of
test plates, unions, O-rings, and attaching
hardware. The fundi on of the pressure test
fixture Is to seal ports of the bearing coolant

control valve and the flanged feed tube. The
fixture Is packaged In a container that Is 8 inches
long, 4 inches Wide, and 4 inches l,i('h. The
weight is apprOXimately 5 pounds.

2-425. OPERATION.

2-426. The pressure test fixture Is used to seal
ports while pressure testing of the turbopurnp
bearing coolant control valve Rnd the valve to
No. 1 and No. 2 bearing lube feed tubes,

2-427. MAINTENANCE,

2-4211. There are no special maintenance In
structluns for the pressure test fixture. Dis
assemble ,Jressure test fixture, as required,
to accomplish necessary repair or replacement,
See figure 2-62 for index and det.'lilllUlllbel·s.
Clean pressure test fixture as outlined in
R-31106-5, Volume I. Store pressure test fix
ture In container prOVided and overpack con
tainer for shipment.

2-429. INDUCER PULLEH T ·5035933,

2-430, DESCHIPTION,

2-431. 'l'he inducer puller Is an adjustable,
expan11ng tool consisting of a housing, threaded
shaft, collets, guides, and pad. The function
of th(' inducer p'Jller is to provide a method for
separ,'ting closely fitting parts. The Inducer
puller ib packaged In a container that is 161nches
long, 5 Incllcs wide, and 5 Inches hl!\h. The
weight Is apprOXimately 15 pounds.

2-432. OPERATION.

2-433. The inducer puller Is used to remove
the turbopump oxidizer Inducer from the turbo
pump shaft. The Inducer puller is Inserted In
the Internally fJared end of the inducer and ad
justed te> expand to the contour of the flare, The
end of the puller bottoms against the Internal
end of the hollow turbopump shaft. Rotallng
the threaded shaft of the puller exerts force
against the shaft and the Inducer, pulling the
inducer from the shaft.
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Plate
O-rinl,:
Bult
Un ion
O-ring

Plug
O-ring

Plate
O-ring

Plate
O-ring
Washer
Bolt
Nut
Union
O-ring

Plate
Bolt
O-ring
Union
Cap
D-rin£(

Conta iner
Plate
Plate

Dcscriptiun
Detail

No.

4

5

2

1

Index
No.

110
105
109
107
108
106
108
104
105
113
105
115
114
102
107
108
118
119
108
107
117
116
103(a)
120(a)
121(a)

W item not Illustrated

')

Figure 2-62. Pressure Test Fixture T-5035912

2-434. MAINTENANCE.

2-435. There are no special maintenance
Instructions lor the inducer puller. Dis
assemble Inducer puller, as required, to
accomplish necessary repair or replacement.
See figure 2-63 for Index and detail numbers.
Clean, and apply dry-film lubricant
nB0140-007 (Rocketdyne) to all working surfaces
of inducer puller as outlined In R-3890-5,
Volume l. store inducer puller In container
provided and overpack container for shipment.

2-436. IMPELLER COUPLING PULLER
T-5035934.

2·437. DESCRIPTION.

2-438. The Impeller coupling puller consists
of a housing, threaded shalt, puller tips, and

cap. The function of the impeller coupllng
puller is to separate a closely fit part from a
shaft. The tool Is packed In a container that
Is 28 inches long, 7 Inches Wide, and 8 inches
high. The weight is approximately 75 pounds.

2-439. OPERATION.

2-440. The impeller couplil1{( puller Is used to
puli the turbopump LOX impeller coupling from
the turbopump shaft. The tool Is installed with
the puller tips follOWing the bayonet slot of the
coupling. The tool is then rotated clockwise so
that the puller tips engage the flange of the
couplll1{(. The shaft Is rotated by hand to
secure the tool In place and an impact wrench
Is used to furtMr rotate the shaft to pull the
coupling from the shaft.

(
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Pad
Screw

Ball
Jig foot
Knurl nut
Collar
Retainer

Screw
Guide

Screw
Spring
Collet
Housing

Key
Shaft
Conta i ner
Plate
Plate

D£lS("I'iptioll

205
104
105
204
208
.107
j01
100
302
10~\

103
303
401
III
201
108(a)
107(a)
112 (a)

Detail
No.

7

1

2
3
4
5
6

Il

8
9

10

(a) Item not ll1ustmted

lndpx
No.

i 1

~
'~

-4
'.

,----8

Q
8--3

~
g-=:

(0

Fl-5-2_62
L----==--~---'F"'I;;;gu:7:::re:-02::;-6"'3•.1Inducer P\:iler '1'-5035 3

2-441. MAINTENANCE. 2-446. OPERATION.

2-442. There are no special maintenance
instructions lor the impeller coupling puller.
Disassemble the Impeller coupling puller, as
required, to accomplish necessary repair or
replacement. See fI[(ure 2-64 for Index and
detail numbers. Clean impdler coupling
puiler as outlined in R-3896-5, Volume I.
Store Impeller coupling puller in container
provided and overpack container for shipment,

2-443. LOX INDUCEH CAP PULLER
'1'-5035937.

2-444. DESCHIPTION.

2-445. The LOX Inducer cap puller consists of
a frame and an expandable pulling tool. The
function of the LOX inducer cap puller is to
separate ~ closely :It cap from a bolt. The
tool Is packed In a container that Is 24 Inches
long, 12 inches wide, and 6 Inches high. The
weight Is approximately 17 pounds.

2-447. The LOX Inducer cap puller is used to
remove the fairing cap fro III the hoit in the
end of the turhopump shaft. The frame of th"
tool Is Installed across the LOX inld, and the
pu1l1ng tool Is inserted: nto the opening In the
cap. The tool Is expancled until ,he tips
engage the internal surface of the cap. The
adjustable nut on the externally threaded sur
face of the puller is then rotated against the
frame, hacking off the puller and removing the
cap.
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r~qulred. to accomplish necessary repair or
replacement. see figure 2-ij5 for Index and
detail numbers. Clean LOX IndUCer cap puller
as outlined In R-3896-5, Volume I. Store LOX
Inducer cap puller In container provided and
overpack container for shipment.

-'
--=

-I

Figure 2-65. LOX Inducer Cap Puller
T-5035937

3--11=

FI-l-I-M

Index Detail
No. No. Description

I 109 Frame
112 Screw

2 101 Barrel
3 102 Nut
4 104 Expander

106(a) Container
107(a) Plate

(a) Item not lllustrated

~?

~t-3
~-4

0-5

8---S'l0
Fl-&-2- 63/

Index Detail
No_ Na. Description

1 201 Housing
103 Screw

2 204 Shaft
3 403 Puller tip
4 302 Jig foot
5 102 Ball
6 207 Cap

101 Screw
7 205 Bar

107(a) Container
lO6(a) Plate

Figure 2-64. Impeller Coupltng Puller
T-5035934

2-448. MAINTENANCE.

2-449. There are no special maintenance
Instructions for the LOX Inducer cap puller.
Disassemble the LOX Inducer cap puller, as

7

(a) Item not illustrated
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2-450. ADAPTER T-5035940.

2-451. ThIs tool Is Identical (except for
length) to torque and Inspection tool T-5029467
described In paragraph 2-202.

2-452. ADAPTER T-5035941.

2-453. DESCRIPTION.

2-454. The adapter consists of a circular
frame and a pilot. The function of the adapter
Is to provide an attach point for a hydraulic
torque wrench when the engine Interface panel
Is Inqtalled. The adapter Is packaged In a
container that Is 24 inches long, 24 Inches
wide, and 12 Inches high. The weight Is
approximately 60 pounds.

2-455. OPERATION.

2-456. The adapter Is used to support the
hydraulic torque wrench when the engine Inter
face panel Is Installed. The adapter Is used In
conjunction with other tools at the turbopump
LOX inlet to torque the Inducer bolt.

2-457. MA INTENANCE.

2-458. There are no special maintenance
Instructions for the adapter. Disassemble
adapter, as re1.ulred, to accomplish necessary
repair or replacement. See figure 2-66 for
Index and detail numbers. Clean adapter as
outlined In R-3896-5, Volume I. store adapter
In container provided and overpack container
for shipment.

2-459. SPACER T-5036700.

2-460. DESCRIPTION.

2-461. The spacer consists of a flat Mlcarta
bar. A rounded recess Is Incorporated In one
end of the bar. The functlon of the spacer Is
to provide a method for holding parts In place
during component assembly. The spacer Is
packaged In a contaIner that Is 8 Inches long,
4 Inches wide, and 4 Inches high. The weight
Is approximately 8 ounces.

2-462. OPERATION.

2-463. The spacer Is used to hold the oxidizer
ball of the gas generator ball valve In place so
that washers can be Installed. The recess In
the end of the spacer fits over the ball sha ft.

o

8-'ry 4

Fl·~·2·e6

Index Detail
No. No. Description

I 201 Support
101 Screw
103 Screw

2 301 Ring
3 205 Adapter
4 206 Adapter

102 Screw
207 Screw
105(a) Container
107(a) Plate

(a) Item not Illustrated

Figure 2-60. Adapter T-5035941
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2-471. MAINTENANCE.

2-465. There are no special maintenance
Instructions for the spacer. Sec flgure 2-67
for index and detal! numhcrs. Clean sp:lcer as
outlined in R-3896-5, Volume I. store spacer
in container provided and over[Jack container
for shipment.

2-472. There arc no special maintenance
Instructions for the assembly tool. See fll'ure
2-68 for Index and detail numbers. Clean
assembly tool as outlined In R-38U6-5,
Volume I. store assembly tool In container
provided and overpack container for shipment.

Fl.5·2·67 Fl·5·2·f:,B

Index Detal! Index Detail
No. No. Description No. No. Description

1 101 Spacer 1 101 Assembly tool102 (al Container
103(al Plate

102(a) Container
103(a) Plate

(al Item not Illustrated

Figure 2-67. b'Pacer '1'-5036700

2-466. ASSEMBLY TOOL '1'-5036718.

2-467. DESCRIPTION.

2-468. The tool consists of a 5/8-tnch
diameter rod with a knurled handle. The tool
Is 10 inches long. The function of the assembly
tool Is to prOVide a means of Installing a hy
draulic filter. The tool Is [Jackaged In a con
tainer that Is 11 Inches long, 3 Inches wide,
and 2 Inches high. The weight Is apprOXimately
one pound.

2-469. OPERATION.

2-470. The assembly tool Is used to install a
filter in the control body of the hydraulic con
trol valve. The tool Is Inserted In the center
of the filter.

2·54

(a) Item not illustrated

Figure 2-68. Assembly Tool 1'-5036718

2-473. PRESSURE TEST FIXTURE 1'-5036722.

2-474. DESCRIPTION.

2-475. The pressure test fixnlre consists of
[our test plates, fittings, and attaching hardware.
The function of the pressure test fixture Is to
provide a method of sealtng component ports
during pressure testing. The fixture Is packed
In a container that is 81nches long, 8 Inches
Wide, and 4 Inches high. The weight 15 approx
Imately 5 pounds.
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2-470. OPERATION.

2-47'1. Till' "r"ssuf(' tpst Iixtur(' te"t plntl's
and plll~ arC' UH(~d to spa} ports of th(l Iwaring
I'oolant ('ontrol valve' hody. The Jllnt~s ar(1
installed witll IJOlts, Till' fltthl!(S in tile "latl's
ar" used to supply ami monit"r prl ssures.

2-478. MAINTENANCE.

2-479. There arc no special maintenance
instructions for the pressure test fixture.
Disassemble pressure test fixturl!, as

required t to accolllpli::;h necessary i'epair
or l"<.'plaepmpl1t. Sl'C' fi~urC' 2-6C for tnd(lx
and dl'tail numl>l'rs, Clpan prl'ssul'l' tpst
fixtuf(' as outlined in Tl-38\Ju-5. V,>lume I.
Sture pressure test fixtul'l' in containl'l' pro
vided and OVerll.'\ck container for shipment.

Cap
Screw

Plate
a-ring
Ring
Union
a-ring
Cap
Screw

Plate
a-ring
Union
a-ring
Screw

Plate
a-ring
Screw
Union
a-ring
Cap

Plug
a-ring

Container
Plate
Plate

Description
Dota il

No.

2

4

3

5

Index
No.

1
(conl) 121

104
102
110
111
120
122
121
123
103
112
120
122
123
113
114
123
120
122
121
115
106
124(a)
117(a)
1I8(a)

(a) Item not lllus"trated

FI-;·2-61

Description

Plate
a-ring
Union
a-ring

Detail
No.

101
109
120
122

Index
No.

I

Figure 2-69. Pressure Test Fixture 1'-5036722 .
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I
~
I,

8

~J,

3

(a) Item not illustrated

L 2
Fl-5·2·47

Ind",x Detail
No. No. Description

1 401 Mandrel
2 402 Forming nose
3 403 Forming block
4 404 Holding fixture
5 40G Spacer
6 406 Pin
7 407 f'orming cup
8 408 Alinement pin

302 (a) Container
301(a) Plate

2-4HO. SEAL FORMING TOOL T-5036723.

2- 4H I. DESCRlPTION.

2-485. MAINTENANCE.

2-483, OPERATION.

2-490. OPERATION.

2-487. SPECIAL SOCKET WRENCH T-5036724.

2-488. DESCRIPTION.

2- 484. The seal form ing tool is used for form
ing and installing seals durinf assembly of the
oxidizer valve. The seals arc installed on the
formint,( nose and formed by the formint,( block
and cup.

2-486. Thtre are no special maintenance
instructions for the seal forming tool. Dis
assemble tool, as required, to aCGompllsh
necessary repair or rEplacement. Sec figure
2-70 for index and detail numbers. Clean tool
as outlined in R-3896-5, Volume J. Store tool
In container proVided and overpack container
for shipment.

2-482. The seal forming tool consists of a
mandrel, a forming block, cup, and nose. The
function of the tool is to form and install seals.
The tool is packaged in a container lhat is 12
inches long, 8 inches wide, and 6 inches high.
The weight is approximately 10 pounds.

2-489. The special socket wrench consists of
a 3/8-lnch drive socket shortened to 1/2 inch
in depth and a Teflon washer. The function of
the socket wrench and washer is to provide a
method of torquint,( a bolt and protect the ad
jacent surface from tool damage. The socket
wrench is packaged in a container that is 6
inches lont,(, 4 inches wide, and 2 Inches high.
'fhe weight is apprOXimately 4 OUr.ces.

Figure 2-70. Seal Forming Toool T-5036723
2-491. The special socket wrench Is used to
torque the component handllng bolts installed
in the oxidizer valve body. The Teflon washer
is used between the socket and the valve body
to prevent damaging the surface finish.

2-492. MAINTENANCE.

2- 493. There are no special maintenance
instructions for the special socket wrench.
See figure 2-71 for Index and detail numbers.
Clean socket wrench as outlined in H-3896- 5,
Volume I. Store socket wrench in container
pl'ovided and overpack container lor shipment.

2-56



R- 38911- 5
Volume n

Section l!
Paragraphs 2- 494 to 2·500

Fl-S-2-71

Index Detail
No. No. Description

I 107 Frame
2 112 Plate

105 (a) Container
111 (a) Plate

Jo'l-5-2-70 0-2

Index Detail
No. No. Description u

I 102 Socket
2 101 Teflon washer

103 (a) Container
104 (a) Plate

(aJ Item not Illustrated

Figure 2-71. Special Socket Wrench T-5036724

2- 500. There are no special maintenance
instructions for the check jig oxcept for a
flatness and dimensional che~k pt 6-month
Intervals. See figure 2-72 for Index and det'lll
numl,ers. The \)v('rall c11m('nslon of frame (I)
must be parallel within 0.002 inch total. The
thickness of plate (2) must be flat and parallel
within O. DOl inch total. Clean check jig as
outlined in R- 3896- 5, Volume I. Store check
jig In container prOVided and overpack. on
tainer for shipment.

2-494. CHECK JIG T-5036725.

2-495. DESCRIPTION.

2-496. The check jig consists of a welc1ed
frame and a flat, round plate. The function of
the check jig is to provide a method for deter
mining the thickness of shims. The check jig
is packaged in a container that is 12 inches
long, 8 Inches wide, and 6 inches high. The
weight Is approximately 2-1/2 pounds.

2-497. OPERATION. (a) Item not illustrated

2-498. The check jig is used to determine the
thickness of shims for the gas generator ball
valve fuel bellows. The plate ts installed on
the end of the fuel bellows and the frame seated
against the housing. A depth micrometer Is
used to measure through a hole In the frame
to the surface of the plate.

Figure 2-72. Check Jig T· 5036725

2-499. MAINTENANCE.
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2-fOI. A.:iSEMDL \' JIG 1'-5036746.

2-502. DESC!llP1l0N.

2-503. Ttl<' aSS<'mbly iif( e(lI1sist,; of an aClJust
abl!' holdin~ fixtur!' 01,,,1 H pIaU', Th,' function
of the asse ...'bly li~ is to tll'O\'id!' an adjustable
base for assc·ll1hl1r.~ Compon!'nt paris. Th~

assomhly ji~ is packag(ld 1n a contallwr that is
13 inel1£'s lon'~, 13 inches \litle. ilnd 10 inches
hii:I.. The \'/('igllt is approximately 21 pounds,

of tilt' injector. Tlw (J;imbal hQHl'ing IS tnell ad·
Juslc'd on till' applicable axis to center it with the
engllw ecnterlilw. TtlE.' dial indicator is then r(h

located on tht· flxtur", and till' wh,'c" ill:d al'ln
al'(' l'ot'lt£ld to t1H\ forward sul'fa{'(.\ of t1w fllUI'
points; then IwceS:'ial'Y adJllstlHPllts iU'tl l)llr
formed to th, ho1thng fi~tUl'l'S 10 parall,,1 till'
lntel'lace of the gimhal Ill'al'in~ with the face 'A
the thrust chaml)('l' inj(\ctor.

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

u "

3

6~

r:;:::::::>, / ~ 0
2·-- ,.'__...,:-1

2·506, MAINTENANCE.

2-5(,7. Tlwl'f' al'(l I~()l ~;PlC~li\l matntt\naIH'(I In ...
Htrudlons (Ol' tilt, ilfiHfllllbly jJ~~. S(le flgUI'(l
2-'i:i fOl' il1ch'x and dc·tall lHlIllbf'I'S. Clflan as ...
,,'mbll' jig a~ outllnc'd in 11·:lIHJU·5, Volullw l.
~lOI'(.1 iU1M'lmhly Jl~ :n coutallwl' P/O\'idcd ilnd
oVl'l'pack containet' fOl shipment.

2-;'05. Till' assembly Jig is used to hold the
gas gvncl'ator hall v,l!V(, aetuatol' housil1~ ami
t1w g-as gellC'rator ball vjllv(~ during' aSRcmhly,
The housini: is hollNI to the plate of the assem
hly jig,

2-5lJ4. OPEltATION.

~. ;'(\0 , m:scm .'T '(IN ,

2-f,IO, The assl.'mbly Jil: and IrWllectlon flxltu'l'
(~l)nHislH or n l.antl WIUI('l, adjustahle al'lll, and
two dial 'ndl'~alors. The functlon of till' llxture
iA to ohtaln nwasUl'l'l'l(~nts for positlolllnJ{ the
f:imhal heal'lnl.(, Thc' assembly jll: and Inspee
lion (~hl'C:k fi.xtur!' arc' packUI(ed io a contaln('r
tlwt Is ~2 il'cl1'-'s long, 30 Ineh(,8 Wide, 01:1<111
irwiws hll\h, Tht' \\,,,1 IIhi is approxllllatl'ly 60
pOllllds,

2·,511. OPEIlATION.

2-512. The assemhly jll~ niH! IIIlpcclion check
fI"III"" are used to dd('/ mine til(' adjuslnlt'nts
ccqulred to loea'e the gimbal h!'arlllg center
Illll' 111 line wltht"e englnl' centerline. In addl
'ion, the f1l:11u'(' is uSNlto pll'a11el the glm~al

bearlny Interface with th" injector, The fixture
is attached 10 ;, tool tilat is fastened 10 Ihe gim
bal hearing. The fixture wheel and arm arc
,·"tated 10 ohtain or.ea ,uremellis to the ouler
surfac" of lour fixed poillls on Ihe pl'l'lm"Ier

1- Fl,~,2.721
IndeX Dc'lall
l~ll. No. lkuc "i plion

1 lOG Plale
2 105 Ml'l:hanical at'm
3 102 Pial"
4 107 Scn\w
5 108 Wash"l'
() 101 Gasket

110(a) C0IIIalnel'
100(01) Plate

(a) Item nol iIlustraled

Figul'e 2-73. I.ssembly Jig '1'-5036746

(
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2-513, MAINTENANCE,

2-514, There are no hl",cial malntenanc,' In
~truclj'Jns for the assembly jl~ and inspection
check fixture, except for servicing, DlsaEsem
ble assembly j if: and Inspection check fixture,
as reqUired, to accomplish necessary repair or

replacement. S"e figure 2-1'l for index and <1,'
(ail numbers, Clean assembly jig and inspec
tion ch""k fixture as nutlirwd in H-3896-5,
Volume I. Stol'e assl'mbly jil( and inspection
rh,'ck fixt"r" in r.ontai/wr provided and overpar.k
container for shipment.

(a) [("Ill not Illustl'at"d

Ind"x
No.

1

2

3

6

7

8

Detail
No,

133
101
102
103
10'1
105
106
107
130
lOB
11f1
10"
131
113
129
132
116
119
10"
122
126
127
120
123
124
125
124
137
130
136(a)
120(a)
134(a)
135(a)

Description

Plate
Plate
Shait
S"I'ew
SCl"OW

Washel'
Washer
N"t

Fix",1 arm
Frame
Boll
Waslwr

AIlIdc
F'l'am('
Nul

Adj liSlab Ie a I'ln
Frame
Boll
Wallher
Ilra,~kN pin

Dial Indicatol'
Contar.t
Bracket

SC1'C'W

Washet'
Sc'rew

WnHhl'l'
Hand WllN'1

Pin
COllta 11\,'1'
1'1;,1"
I'lat('
Plale

FIII"re 2-74, Assembly Jig and Inspection Check Fixture T-5037452
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.·1-~·2-74

'---- -(0
e

Descl'lptlon
Plate

Screw
Keenserl
Spl'lng
Plate
!'In
Plate
SCl'ew jack

Adapter
Plate
Plate
Screw
Wash~r

Washer
Nut

Screw
Template
Container
Plate
Plate

t
2

Detail
No.

1

2

3
'1

Index
No.

101
116
117
118
119
215
120
201
104
105
106
107
108
100
110
111
121
113(a)
114(a)
122(a)

""(-a:-)-::I""te-m-n-ot:-I~l:-lu-str at cd

2-521. MAINTENANCE.

2- 515, SEIWICING, Servicing the jig a.ld In
spection check fixture consists ofadlmensiom"
cneck and a calibration check of the indlcltor
at 3-month intervals for indicators in normal
use and prior to use for indicators in Iimitl1d use,
Bottom surface of plate (t) must be flat within
0.001 In('h total. Cutouts in plate (t) must be
normal to hottom surface within 0.001 Inch
total and sides of cutout pat'allel to each other
within O. 001 inch total.

2-516. 1I0LDI;o.IG FIXTURE '1'-5037454.

2-517. DESCHlPT10N,

2-518. The holding fixture consists of a ring,
plate, screw jacks, check fixture, and attach
ing hal'dware. The fixtul'e is al,proximately 20
inches in diameter. T he function of the holding
fixture Is to adjust and maintain thc posll.ion of
the gimbal hearing inter'llce and to pl'Ovide an
attaching surface for an ad(i;'ionaJ tool that is
28 Inches long, 28 inches Wide, and 15 Inches
high. The weight is apPl'oxlmately 120 pounds,

2-510. OPERATION.

2-520, The holdi~1l fixtul'e Is used to h"ld the
gimbal bearing Interface I,arallel to the injectol'
during cnl:lne alinement. In addition, It pro
vides a mounting surface for additional alinlng
tools. The l'lng is attached at the hasf' of the
gimbal beal'lng. The plate is atlached to the
Inlel'face of the gimbal Iwal·ing. Fonr screw
jacks attached to the ring contact t he back of
the plate. Adjusting the screw jacks ,Idjusts
the I:lmbal hl'arlnl( lolerface pal'allel with tl1l'
lnJ('(~tor. A t('mplate is also Ill'ovlded to chC(~k

lhe s('natlons of the 1:lmbal hearing axis ad·
justlng holt b verify that the l:imhal hearing
lock can be Installed.

2-522. There are n., special maintenance la
str\wt1ons for the holdhlf( fixturl' except for a
dimensional check of critical surfac~s, which
must be ('onducled at O· month Int('l'vals. See
fiJf,IlI'e 2-75 fol' Index and detail numbel's, Top
sUl'face of plale (1) must he flat wilhin 0,001
Inch total. Cutouts In plale (I) must be nOI'mal
to lop surface within 0.001 Inch tolal and sides
of r:utout pal'allel to each other within 0.001
Inch total. Disassemble holding fl:~ture, as
requll'cd, to accompllsh necessary repall' or
I'eplacement. Clean holdlnf( fixtul'c as outlined
In R-3896-5, Volume I. Store holding fixture
in container provided and ovcrpaek container
for shipment.

Figure 2-75, Holding Fixture '1'-5037454
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3---·,~§a

throul(h the bearinl( and aUned with the hole In
llle hushing. Another hearinl( is pl"ced on tilL'
10nl( shaft, and the adapter is placed over the
shaft contacllnl( the hearlnl(. Pressure is ap
plied to the press, Corcin!: the bearings onto
the shafts.

2-520, MAINTENANCE,

2-523. PHESSURE TEST FIXTURE 1'·5037801.

2-524. l)ESCIllPTION.

2-525, The pressure test fixture consists of a
plate, fixture, seal plate, two unions, O-rin!:s,
and attachln!: bolts. The plate is circular, with
six mountln!: holes and a threaded hole In the
center. The flxtul'e is cil'cular, with six
tbreaded holes, a cavity in the center of One
end, and a IIn'eadod hole In the other end. The
seal plate is cil'cular, With six mounting holes
and a molded rubber seal on each side. The
cavity forms a bousilll( for a check valve, and
the seal plate and plate seals the check valve
in the cavity. Tbe pressul'e test fixturt' Is
packaged in a container that Is 8 Inches lonl(, 4
Inches Wide, and 4 inches high. The we!Rht Is
approximately 7 pounds.

2-526. OPERATION.

2-527. The Pl'cssurc h'st fixllu'c is u5('(lto
proof -, Icak-, and function-test the Inert pre
fill elwck valve, TI](' e)]('ck valVe helnl( tested
is placed In the ('avlly of the fixture, and the
seal plate and plate are installed on the fixture,

2-52V, There are no special maintenancc in
structions for thc prCSSlll'C tcst fixture. See
flllul'(' 2-76 for index and detal! numhers.
Clean pressure test fixture as outlined in
H-311~0-5, Vo!unw l. Store 111'essure test fix
tul'f' In container 111'ovldcd and OV('I'pack con
tainer for shipment.

2-530. I!OLl)ING FIXTUHE 1'-5037803,

2-531. l)ESCHlPTION,

4-

Figure 2-76. Pressure Test F'lxtureT-5037801
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Plate
/Jolt
Union
0- rilll(

Seal plate
O-ring

Retainer
Fixture

Union
O-ring

Container
Plate

Dese "Ipllon
l)(·tail

No.

1

4

2
3

Indf'x
No.

107
108
102
101
100
104
103
105
102
101
109(a)
11O(a)

7(a:;):-::Il;-:e~Jn::-n-ot:-:-:ll"'lu-s:;;tI'atcd

2-532, Thl' holdlnll fixture consists oC a plat(·
and an adapter, The plate is circul:\I', with a
holc In the rentc,· and a bro"1,e hushlnl( pressed
Into the hole. The adapte,' ill tuhular, with a
cavlt y in \lIle end and a hron1,e bURlolnl( presscd
Into the cavity. The holdinil fixture Is pack
ailed In a container that Is 12 Inches lonl,l, 8
Inches Wide, and 0 inches high. The weil(ht is
npproxlm:ltely 12 pounds.

2-533. OPERATION.

2- 534. The holding Clxture Is used to press the
bearings onto the ball shaCts oC the checkout
vllive. The plate is positioned on a hydl'llullc
press with the flange of the bushing up. The
ball shaCl bearing Is centered on the bushing
flange, with the short shalt oC the ball Inserted
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2-542. MAINTENANCE.

2

D('sc I' ipllon

PH·2.77

Male too!
F'(' ma 1(' tool
Conta1111' I'
Plate

Detail
No,

1
2

Inch'x
No,

101
102
104(a)
103(a)

(a) Item not illustl'at('d

!'lr,ul'e 2-7B, Lapplnl~ Tno! T·5CJ37805

2·[,44, SEIIL INS'lj',l,LII'I'ION TOOL '1'-5037811.

2-545, DESCIllP'I'ION,

,', .

pump s('al purg(' eheek valv('s, Th.. ('mnle tpol
is used to f('sul'fa('(' tllp ('lIttln~~ t~lIl'fa('(' of 1I\(.'
mal(l tool. Tlw ('ml of llw mall\ loul is imWl'tl'd
into til£> port of the ('!ll'ck vulv(\ with the l'uttin~

surface resting on thr seat. With li~ht pressure
applied, tl\l' tool is rotnted clockwise and counte:',
clockwise unlll the seatin~ surface is I'efinished,

2-543, There are no special maintenance in
structions (01' the lappln~ tool. Tile male too!
cuttill~ f;urface is l'pslIl'fac('d prior to ('aeh lise.
See fi~lll'e 2-78 for index and detail numhe,'s,
Clean lappin~ tool as nut lined In H-3896-5,
Volumr l. StOI'(' lapPlll~ tool In contain('t' (11'0

viciNI and oV('l'paek ('ontainel' (oa' sllipment.

2- ;'30, IH;SCIlI I'TION,

2-:,37, LIIPPING TOOL '1'-503700;',

2-535. MAINTENANCE,

tal 1«'m not ilIustrat('d
--:-:-:-:-:--:-::-:--:::-:==Figur .. 2-77, Holding Flxlur(' '1'-5037803

Index D(·tall
No. No. Description

I 102 Platp
103 Body
104 Bushing

2 10:> IIdapt('I'
107 Body
100 Bushlnl:
1OO(n) Conlaill('l'
108(a) Platt)

2·536. There arc 1'0 slwcial llIaintl.ll1anC(l in ..
st!'uctions (or the holdlOg fixture. Disassemble
holding (Lxture, as required, to accon,plish
necessary repair or replacement. A press is
required to remove and install hushings (rom
plate and adapter, See figure 2-77 (or index
and detail numbers. Clean ho!dlllg fixture as
outlin(·d in R-3896-5, Volume], Store balding
fixture In eontalnel' provided and overpack con
tainer (,", shipment.

2-539, The Inppinl( tool eonsisls o( a male Inp
ping tool and n ('n,ale lapping too!. The 1001
has knurls f<Jl' llrippinl(' The too! refinishes
til(' scaling sur(ac(' o( a spt'cific seat. The lap
plnl: tool is packaged In a ('ontniner that Is 6
inches long, 4 Inches wide, and 2 inches high,
The weight is apprOXimately one pound,

2-540, OPEHATION,

2-511. The lapping tool Is \lsed 10 lall the gate
seat of til(' gas genel'atol' injector purge and

2-546, 'I'll(' s('al installation tool tS a <lI'ill I'od
with a knul'1 on one end aud a smooth flniAh (.n
the other (·nd, The tool takes the place o( the
oxidizer ball shaft dUl'ln[': assembly o( hall
valve, The selllinstallatlon tool is packaged
In a container that Is 8 Inches long, 4 Inches
wide, and 4 Inches high, 'I'he weight Is apprOXi
mately one pound,

(
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2-547. OPERATION.

2-548. The Real Installation tool is used to
hold the 111' seals, ring, and spacer in positlon
while the retaining nut is installed in the gas
generator ball valve. The tool is inserted into
the housing and the finished surface of the tool
rests against the lip seals, ring, and apaceI'.

pnlnt with a Tefloll cap cemented to the point.
The fixture takes measurements in 0.001 of an
inch. The inspection chcck fixture is packaged
in a container that is 8 inches tong, 8 inches
wide, and 4 inches high. The weighi Is approxi
mately 5 pounds.

2-554. OPERATION.

2-549. MAINTENANCE.

2-550. There are no special maintenance in
structions for the seal installatlon tool. See
figure 2-79 (or Index and deiail numbers. Clean
seal installation tool as outlined in R-3896-5,
Volume I. Store seal lnstallatlon tool in con
tainer prOVided and overpack conialner (or
shipment.

2-555. The Inspection check fixture Is used to
measure disiance from retainer to ball to es
tabllsh shim thickness on the assembllng check
out valve. The fixture is placed on a flat,
smooth surCace, and the Indicator Is posltioncd
on the land by loosening the attaching SCI'ew and
moving the Indicator In the elongated hole IIntll
the point contacts the surCace to be measured.

2-556. MAINTENANCE.

2-557. There arc no special maintenance in
structlons (01' the Insr,ectlon check fixture, ex
cept Cor scrvlcll1ll. Disassemble inspectlon
cljecl< Clxture, as required, to acconlpllsh nec
essary repair 01' replacement. See ClRul'e 2-80
Cor index and detallnumhers. Clean Inspcction
check Clxture as outlined In 1l-3896-5, Volume I.
Store inspection check Clxture In container pro
vided and overpack container for shipment.

2-558. SEnVlCING. Sel'vlcinll the inspection
eheck Clxture consistll oC a callhration checl< o(
the Indicator at 3·month intcl'vals COl' Indlcatol's
in normal usc and prill!' tQ use Cor lndleatorll In
IIr,llted ulle, and a dlnlt'nslonal check oC critical
surfaces, which mUllt he conducted at 6-month
intervals. The land oC plate (3) must he nOl'nm!
and parallel within 0.001 Inch total. The hol!om
surfaces of plate/l (2,3) must he normal within
O. 001 inch total.

'1.5·1·1.

Drill md
Container
Plate

Detail
No.

I

Index
N(I.

101
102(a)
103(a)

"'(a')-;:It-e-m-ll'"'otC"':":'II"-ll-IStrated

Figure 2·70. Seal Installation Tool 1'-5037811 2-559. TOnQUE WH~;NCll ADAPTEH
'1'-5037810.

2-551. INSPECTION CHECK ~'IXTURE

1'-5037817. 2-560. DESCHIPTION.

2-552. DESClUPTION.

2-553. The inspectlon check fixture consists
o( a fixture and an inlJicator. The (lxture is
hot- rolled, carburlzed- hardened steel, can
/listing of a center plate, with a land and elon
gated hole, and two end plates. The end plates
attach to the center plate with pins and screws,
an" the large end is groulld to a smooth, flat
/lurface. The indicator has a dial (0-1001 and a

2-561. The torque IYre/,,:h adaptcr cOllslsts oC
a 5/10-\nch hex l'od that Is 14 Inches lonl(, with
a 5/16-inch socket lond a 3/8-inch drive. The
socket is welded to tne rod. The adapt!)r is an
extension (or a torque wrench drl ve. The
torque wrench adapter Is packaged In a container
that Is 24 Inches long, 4 Inches wide, and 4
Inches high. The weight Is apprOXimately 2
pounds.
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2-562, OPEHATION,

2- 563, Tile tOl'que wl'ench adapte!' is used to
torque the piston guidc bolts in the fuel valve
hOUSing, A torque wrench Is inserted into the
socket and the hex rod is inserted into the bolt,

2-564, MAINTENANCE,

2-565, There al'e no special mailltenance In
structions for the torque Wl'elwh adapter, See
figure 2-81 for Index and detail numbers, Clean
torque wrench adapter as outlined in a-3896-5,
Volume J. SI01'C torque wrench adapter ill can
tainel' prOVided and overpack contaillel' for
shipment,

FI-!·'·80

(a) Item not lIlustrated

F,gure 2-80, Inspectlon Check FiJcture
'1'-5037817

Index
No,

I

2

3

Detail
No,

101
104
105
106
107
102
None
NOlle
103
100(a)
108(a)
IIO(a)

Description

Indicator
Washer
'::;,a'(lW
Tenon cal'
Point

Plate
SCl'l'W
Pin

Platt'
Container
Plate
Plate

Index Detail
No. No. Deac 1'1 ~)1I on

I
I 101 Hod

103(a) Container
104(a) Plate

(a) Item not illustrated

F1KuI'e 2-81. Torque Wl'ench Adaptel'
'1'-5037810

2-566, LAPPING TOOL T-5031E.!:.

2-567. DESCIllPTION,

2·566. The lapping tool consists of a male and
a female lapphlK tool. A pin Is pressed into the
end of the male tool to act as a gUide. The
female toolla n split sleeve held together by
two plnB, The plnB al'e presBed into one of the
halveB with a Blip fit In the other, The tool l'e- ~.

finlBheB the Beallng Burface of a specific Beat, (
The lapping tool IB packaged in a container that
IB 6 IncheB long, 4 IncheS wide, and 2 inches
high, The weight Is approximately 10 pounds.
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2-569. OPERATION.

2-5'10. The lapping tool is used to lap the gate
seat of the oxidizer dome purge chec~ valve.
The female tool Is used to resurface the cutting
surface of the male tool. The pin of the male
tool is inserted into the port of the check valvo
with the cutting surface restln'~ on the seal.
With IIl(ht pressure applied, the tool is rotated
clock NisI' and counterclockwise until the seat
ing surface is refinished.

2-571. MAINTENANCE.

2-57?. Thoro al'(' no special malnte'lance in
stl'uctlons fol' thl' lapplnl( tool. Thr· male tool
cutHnl( surface is resurfac.ed prior to each use.
Sec fll!'Ul'e 2-82 for Index and detaIl numbers.
Clean Inpplnl( tool as outlined In R-3896-5,
Volume I. Store lapping tool in container pro
vided and overpack coatainer for shipment.

".ft.a.1I

Index Detail
No. No. Deacriplion--'j 101 Male tool

102 Handle
103 Pin

2 104 Female tool
105 Sleeve
106 Pin
t08(a) Container
107(a) Plate

(a) Item not lilustrated

Figure 2-82. Lapping Tool T-5037824

2-513. OALL POSITION INDICATOR T-5031831

2-57'.. DESCRIPTION.

2-575. The ball position Indicator consists of a
plato, an adapter, and a piu. The plate is flat.
with four mounting holes, a hole in the center,
and 0-, 90-, and 180-degree numbers and
marks scribed on one side. The adapter has a
3/8-lnch square drive on one end and a .shoulder
and rectangular point machined on the other end,
The pin Is a standard dowel Ilin with a 6(-degree
point machined on one end. The ball position in
dicator engages the end of the shaft of the ball
and Indicates the position of the ball. The ball
rosition IndlcatOl' Is packaged In a container that
is 8 inches long, 4 inches wide, ami 4 inches
hit:h. The I\'eil(ht is approximately 2 pouncls.

2-576. OPERATION.

2-511. The ball position indicator is used to
adapt a torque wrench to the ball shaft and Incll
cate the position of the ball during torque check
of th' ehcockout valve. The indicator is installed
In p. "" of the actual 01' with the point of the
'dapler allnecl with the slot In the hall shaft ami

co platco attached to the covel'. A torque wrenc,h
!. inserted into the square hole of the adaptel' to

rot.lte the ball.

2-578. MAINTENANCE.

2-519. Thel'e are no sp,.clal maintenance in
structions for the ballposlUon Indicator. Sec
lll(ure 2·83 for Index and detail numbers. Clean
hall position Indicator as ouillned In R-3896-5,
VolullIe l. Sture hall position Indicator hI con
taillcor prOVided and ovel'pack contahlel' fOl' ship
ment.

1

b

'1·I·a·82

Figure 2-83. Ball Position Indicator T-5031831
(Sheet I of 2)
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Index Detail
~n. No, Description

I 101 Adaptl'r
2 107 Plate

106 SCI'ew
3 104 Washer
4 105 Pin

108(a) Container
109(a) Plate

(a) Item not illustrated

Figure 2-83, Ball Posllion Indicator 1'-5037831
(Sheel 2 of 2)

2-580. INSPECTION CHECK FIXTUHE
1'-5037832.

2-5:H. Dl';SCHIPTION.

2-582, The inslwction check fixture eonslsts of
an indicator, housing, slide, and plate. The
Indicalor has a dial graduated from 0-100 with
a standard contact poinl. The housing Is '1'
shaped, \vith it round and a l'£.lctanglllal' £ll1d and
a hole tht'ough the cenU,r. 'rhe round end has
knul'1s and an "Ionllat(d hole in one sid", The
slide eonslsts 01 a hushing and pin. The hush
inl: Is installl'd in till' housing and the pil, pre,~s('d
Into the bushinll throullh til(' ('lonllated hole. Th"
plat(l iR )'C'ctanH:ulal', with a v.roove aC~l'nss oU(l
sid". The fixture takes measurements In 0,001
01 an Inch, The Insp"ctlon chec:< fixture Is
packal(ed In a container that Is 8 Inehes long, 4
Inches Wide, and 4 Inches high. The welr:ht Is
appl'oxlmalely 2 pounds,

2-583, OPlmATION,

2-5fl4, 1'1", InspC('tlon ('h"ek fixture Is us"d to
IlWaHllI'(" tlit' ~~ap hC'twNm the eOVl1I' and HwHeh
foot and the housing and flnllel' to det"I'ml,\(' the
thickness of the shim durlnll Installation 01 the
switch into the lias I(enel'alor ball valve. The
Indlcatol' Is set to 1,"1'0 by placing til(' houslnll
on the plate wllh the slide resting in the III'oov,'
oC the plate. The Clxtul'e Is placed on a Clat,
smoolh sUI'Cac,' and the slide contacts anothel'
sul'face, which fOl"'l'fl tlw slid" al(ainsl the
point, resulting I" the Indication on the dial.

2-585, MAINTENANCE,

2-51J6. Tlll'rc: arc no special maintenance In
strucllOlW COl' the Inspection check ClxtuI'e, ex·
cepl fOl' s")'viclng, Dlsassemhle the Inspection
check fixture, as required, to accomplish neces
sary repair 01' replacement. Se" flgul'e 2-84
for Index and detatl numhers. Clean Inspection
check fixture as outlined in R-3896-5, Volume I.
Stort' Inspection check fixture In container pro
Vided and overpack container Cor shipment,

2-86

2-587. SERVICING, Sel'\'icln~ the inspection
cllf'ck fixture' consists of a cahbration ch(l('i-~ of
the indicator at 3-lllonlh Intervals 101' indicators
in Ilol'mal Uti(> and prior lo usC' fill' indicators in
limited use, and a dimensional check 01 critical
surfaces, which must IJp conducted at u-nlOllth
intervals. The IJottom surface 01 plate (3) must
he normal and flat within 0, 001-inch total. Tne
lop sul'face and 1I1'00ve oC plale (5) mustue paral
lel within 0,001 Inch lotal and depth of groove 10
he 0.5000 j O. 0005 inch.

Figure 2-84. Inspection Check Fixture
T-5037832 (Sheet 1 oC 2)



I"d~x D~tail

:-':0. No. D~scl'illtion

I 105 ""hcatol'
2 104 IJushinl(
3 101 lIouslnl(

lOB Setscrew
4 102 Slid~

103 IJushinl(
107 Pin

r, 108 Plat~
110(a) Container
109 1a ) I'lat~
III (a) I'lat~

(a) 1l~1lI not Illustl'at~d

Fil(UI'(' 2-81, rnsp~clion Chpck Fixll,,'t'
'1'-5037832 (Sll('~t 2 01 2)

H-3896-5
Volumc'lI

Sect Ion II
l'a,.a~l'aJlhB 2- 588 to 2· 5nu

~!=1
~I I

- '

-3

1'11('u'(' 2-05, Piston luslallatlon Tool
T·5037fl37

ToiT'Ifem not lliustl'ated

2·588, PISTON rt\STALLATION TOOL
T·50378~

2-589, DESCHlI'TIOt\,

2-,,90, The piston Installation tool consists 01
a 1Il1ndl(11 h\.'o rods, and a sIN'Vf', '1'11(1 l1an<ll0
is a flat !la,' \\'Ith 1'001lldl'C1 ('nds and edlWS and
111'0 hol('s ,'qually ~pa('pd from the C('ntl"', Thl'
I'OdA are tlu'('adflcJ on ('Heh (md, and orw ('lul has
a plecl' 0/ sll't'l WPld!!d at thl' !lase' 01 tI\l' thl'l'ads
with f./16·lnch wl'("H'h flats, '1'1", sl('Pve Is a
nylon tuhl'. The 1001 Pl'ot(·e[s lht' cylinder walls
and altacht's 10 thp piston, The piston Installa
tion too) is pat'lml('d in a ('ontalrwl' thai Is 8
in('hes lonl:, II In"'l('s wld(', and 4 Inch('s hll:h,
'I'll(' w('ll:hl Is appl'oximalt'ly 21lflllllfls,

Jndpx
No,

2
3

Dc'tail
No.

101
104
103
10f>
107(al
loc(a)

D,'sc l'i pti on

Hod
Winllnul

Handl('
Sh~(!vC'

Contal nl','
Plate

2·,,01. OI'EHATION,

2·502, The piston Installation tool Is us~d to
l'('nlOve and Install thp piston In thl' cyUnd('I' n/
the oxldlzel' valve, The sl('~ve Is Inserted Into
tht' cyUnd('I' and till' rods a"(' S('l'l'Wl'd lnlo 1101(·s
In lil(' piston, Till' handll' Is placcd on til(' rods
and S('cul'('(lwUh wlllI~nuts,

2-,,03, MAINTENANCE,

2-504, Th('l'e al'(' no 8p,"'lal malnt('n:lIwe in
sll'udlons (01' till' piston Installation tool. See
III~Ul'(' 2·85 lor In,lt'x lind detail numhl'l'S, C!t'an
piston Inslallatloll tool ils outlined In H·3B95·5,
Volunw I. Stol'e piston installation tool In con
talJwr pl'ovlded and overpack container /01'
shipment,

2·,,95, SEAT HEMOVAL T(X)!, '1'. ,,037fl4I.

2·(;96, DESCHlPTION,

2-507, The s('at l'emovaltoul consists o( a
knul'h,lcl nut, sleeve I ruhher lube (put'(I gu Ill) I

and I'od, 'I'll(' tool Ill'lps t11f' scat Inll'l'nally,
'I'll(' sc'at l'emoval tool Is packal~('d In a ("m
tainel' that Is 6 Inf'ilf's "llll(, 4 In"'lt's wldc', "".I
2 Irwllt's ill~h, 'I'll(' wl'lllht Is apPl'oxlmat('ly
1-1/2 pOlUlds,

2·506, OPEHATION,

2·590, The seat l'emoval tool ts used to l'e·
move the poppet sl'ats (1'0111 the start and stop
aides 0/ the 101ll'·way solenoid valve, The tool
is Inserted Into the cylinder and the knul'led nut
tightened untll tht' rubbel' tube expands against
the tnner wall o( the seat.
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2-600. MA1NTENAN2E.

2-601. Tht>re art' no sllt>cial maintenance
instructions lor the sea't removal tool. Dis
aSH('mhh,' seat removal tool, as required, to
u('colTIplish nt1Cl'ssary rcpair or I'()placcnwnt.
S(>(· liv-ure 2-B6 lor ind"y, and detail numllers.
Clean seat r('moval tools as outlined in
R-3896-5. Volume I. Store seat removal lool
in container prOVided and overpack container
lor shipment.

~~

4
;' ,,

• ) 1

,/ j
;' / ~~C;)

/,

...-/
2(

, ~.
,-' 3

FI-5·2·85

Indt>x Detail
No, No. Description

1 104 Nut
2 103 Sleeve
3 102 Rubber tube
4 105 Ilod

107 (a) Contaln"l'
lO6(a) Plate

(a) Item not 11lustrated

Fib'llre 2-86. Seat Removal Tool '1'·5037841

2·602, PRESSUIlE TEST FIXTURE
1'·5038604.

2- 603. DESCH! P·I·ION.

2-604. The pressul'e test lixture conslats 01
a modified ~'-1 thrust chambel'. The chamber
Is cut oil 24 inches Irom the throat and all
tubes are lilled with I'esin and l.ardener, Sleel
plates nrc welded on all openings, and a steel
plate with tbreads tapped In the centt'r is welded
in the In] ector end 01 the chamber. Unions and

2-68

plugs installed in the fuel manilold provid" the
pressul't> and monitor tht> ports, The lixturt>
is wt>lded to a tubulnr It'nme which contains
channels for a forklift truek, 'I'll£' fixturt> is
70 inclws lonl(. 70 ineh,'s wid". and 64 ineh,'s
hil(h, Tht> wt>il(ht is approximately 3.000
pounds,

2-605. OPEHATlON,

2-606, Tht> prt>ssure test lixturt> is used to
I,,',wl-tt>st Thl'USt Chamber Throat Plul( G3136.
'I'll£' throat plul( is installed and the lixture
fillt>d with water and Ill'(·ssu,'izt>d. Monitor and
snIety l'e!it>1 devices are installed at the unions
and plugs prOVided ill the luel manilold.

2-607, MAJNTENANC~;.

2-608, Tht>l't> art> no spe,,!al maintenanct> In
structions lor tI", 1"'I'SSUl'e tt>s[ fixtul'£', S"L
fih'1lrt> 2-87 for indc·x and detail numbers,
Clean Pl't>SSUI't> [t>Ht fixtul'l' as outlin",! in
H-3896-5, VOIUlllP l. Covel' pressure t£'st
flxtul''' with a t,"'p dUl'inl( sto....l(e or shipment.

2-609, Al.INEM~;NTTOOL AND INSPECTION
CHECK FIXTUHE t.503tlI13.

2-610. DESCfilPTION.

2-611, Tht> allnt>l11ent tool and inspection check
fixture consist 01 a platC', two fixtures, and
nine f~uldt>s. The plntt> is slmllal' to a pal'allt>lo
I:ram that has "utouta to mate with the ~ill1hal

Ill'al'inl~ hody. The fixllll'C's a,'t> l.-all''I)('d 'lIld
have mounthll( phtea 1m' l(u!des. The ~uld('s

al'(' tubes with a ll1ountinl( fianl(e welded to oue
end. The lllhwnll'nt tool and Inspection check
fixture al'e packal(ecl in a contalnt>1' that Is 40
Incht>s long, 24 Incht>s wide, and 18 Inches
high. The wt>lllht Is appl'oxlmatt>ly 135 pounds.

2·612, OPEHATlON.

2-613. The allnement toul and inspection check
fixturo arc used to aline the heat l!XChllnl(er
ducts, hydmullc ducts, pUI'!(t> lines, allli support
bmckets durhlg Installation. The plate Is hl
stalled on a tool that Is already installed on
the gimbal bearing Interlace. The fixtures al'o
lnstalle<l on the plate nnd tht> guides attached to
the fixtures. The support brackets arc adjuste,j
to lit the b'llides. The guides are removed and
the duct or line Is attached to the fixture In (
place of the guide.
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(ndex Detail Index Detail
No. No. Desc rlptlon No, No. Description

1 None Fixture 3 115 Plug
2 110 Union 114(a) Plate

109 Cap
204(a) Cover

(a) Item not Illustrated

2-615. There are no special maintenance In
structions for the allnement tool and Inspectlon
check fixture, except lor servicing. Disaosem
ble allnement tool and Inspection check IIxturp,
as required, to accomplish nccessary repair or
replacement. See f1g1lre 2-88 for Index and
detail numbers. Clean alinement tool and In
spectlon check fixture as outlined In R-3896-5,

2-614. MAINTENANCE.

Figure 2-87, Pressure Test Flllture T- 5038604

Volume l. Store allnement tool and Inspection
check IIxture In container provided and over
pack container tor shipment.

2-616. SERVICING. Sel'vlclng consists of a
dimensional cheCk of the allnemcnt tool and in
spectlon check Illlture, which must be conducted
at 6-month intervals. The centerlines through
cutOllt.. of plate (1) mllst be nOl'mal within 0,001
inch total.
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Plat\-'
~lll

W.I,IH'r
Sc I"I..'W

Pill

FLxturl'
Frain*!
Screw
Washer
Pad
Pad
Screw
dLJshin~

GuidI'
Gu,,11'

Screw
Pi n

Fl.xturc
Fl'amp
Screw
WaShl'l'
Pin
Pad
SCl'(I\\,

Ciu id(~

fkl'C'w
Guide

SCI'OW

Guid,'
SCl'lI\\'

Guide
Sc rryw

Guide
Sc r('w

Gu1dp
S('l'eW

COlltatnl'r
Plat('
Platl'

Dl"S('l'ipt inn

101
102
103
104
105
201
202
107
106
223
224
222
218
219
210
215
216
301
302
107
106
108
336
222
303
109
306
109
322
109
323
109
327
109
328
109
11O(a)
III (a)
113(a)

2

3
4

5

lndl'x
~o.

(a) Ill'lll not l11uH[I';\[('<I

210

TI
I
8

6

9 II
'/

8

0

10

II
'0 0

•

• .,
• 0 •

Fl .. !·2·80

Figure 2-88, Allnement Tool and Inspection Check Fixture T-5039113
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2-617. ALI"EMENT FIXTURE '1'·5039202.

2-618. DESCRIPTION.

surface, with pad removed, of plate (1I1l1uSI be
flat within 0.002 in"ir total. Th" shaft and
hottom surtaceof plate (11 must be normal within
0.002 inch total.

2-621. The allnement fixture Is used to locall'
th,' holes of thl' lntl'l'fa('e panel within O. OGO
inch ot tI", cl'ntel' lilli' of the ftll,1 inl!'t e!l)t)ws,
Thl' plates are mount"d On the flll'l Inlet ePlows,
and lhe collal' and indicator ai'" placed Oil .he
slnllt of th,' plat". TIll' al'm pivots on til(' IhaH,
SWl't'pinf: the indieator 360 def:l'ees,

2·619. The ,1I1'l('nl('nt /ix!ure consists ot two
plates, two collars, two arms, and two iu(h
catoJ's. Tlw platt'!) havt' a shall and foul' (,1'OSS

memhers welded to til(' top and a nylon pad
hondN! to the hottom. 'I'll<' collar" arc hard,
rolled steel, with a threaded hole tor a set
s':-l'('w. The :'!I'Jl\ is tuhular, with a clevis
welded on onl.' end and a short tubl' welded at a
I'ig-ht an(.!;l(lo to tlH' olh(,I' tllfw. A hroll1.C' hC'al'in~

is PI'l'ssl'd into the short ttlhe. The i",hcator
has a dial with a standard poil!t that is f:l'adtl
ated tl"Om 0-100. The fi.,turl' sw('eps 3GO
dPgl'(li Hand IlH'OlSUrNi ill incrCHH'nts of 0.001
melL The alinellwnt flxtUl't\ IS pack'lged ill a
container that is 36 inches lonf:, 20 inches wldl.',
and 12 inchen hif:h. 'I'll(' weif:ht is approxi'
onatl.'ly 61 pounds.

2-620. OPERATION.

2-622. MAINTENANCE.

Figure 2-89. Allnement Fixture 1'-5039202

(a) Item nol ilIusll'ated

2·623, ThN" are no slwcial malntl'nance
instl,,",tlons for till' alllwment fixttlre, ex"epl
for SNvleinj:. Disassl'mhle all,wment flxlurl',
ilH l'NIUil'cd, to aceoUlpltHh n(t(~(lHHaI'Y l'<.'pall' 01'
,'qllaccmenl. S,'e fll(tll'e 2·89 tor indl'X and
detail ntlmhl'rs. Clean allnenll'nt CJxture as
outllnl'd in H-389G·5, Volume I. Store aline·
ment flxtu.'e in containel' prOVided anrl ov(·rpack
"ontainel' for shipment.

2·G24, SERVICING. Sl'J'vlcln{: the allnemenl
flxturl' ,'onslsts ot lubrication, enllbl'atlon
cheek, and dimensional cheek of critical sur
taces. Apply dry-til III lubricant '010140·007
(nocket·.lynl') to shatt of platc alter deaninf:
plate 0.. when 111m is rellloved hy wear 01'

damal(e. The dial indleatc)l' l'equit'es a cali
bration clwck at 3·mnnth intel'vals for indica
tors In n01'lnal usc and prior to usc tor indica
tal'S in limited usc. The dimensional check II'
conducted al G-nlOnth Intervals, The bottom

Index
No.

2

3

4

/),'tall
No.

201
105
104
101
20~

212
213
205
210
102
103
107(a)

106(al
108(a

Dl'sl:riptlon

PialI'
SC!'('\V

Washl'l'
Pad

Indicator
SC1'ew
Nut

Al'm
Btlal'lll~

Collar
S('lSCI'l'W

Contalllel'
Platt'
Platl"'
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2

~-625. PHESSURE TEST FIXTUHE T-5039241.

2-626. DESC/u?TION.

2-627, The preRgUr~ teRt fix(ure consists of a
pla,e ami a rel'd valve. The plat~ is squar~,

with a seal ~roovf' on on(' sidr, four mounting
holes, and a threaded port in the cente!'. The
,chef valves relieve at 15 psi~. The pressu!'e
test fixture :s packagE:'d in a container thal is G
inehes lon!(, 4 jI'ches wid" ~:)(l 2 inches high,
The weight is appro.<imately 2 pounds.

'!- 62G, OPEHATfON.

2-629. The pr('ssut'(' lPst fixtu!'e is '.sed to
seal the fuel ove,'lJoard drain hnes du!'ing the

leak tt~st of tilt:' bparing ('oolant systetll. Th('
plate is illstallcd on til(> fuel uvc!';,oa!'d drain
litH?, and tJlP relief valve is cOIlIlC'{'it.'d to thl'
plate through a cross.

2-630. MAINTENANCE.

2-031. Thl'!'(, are no special nwintt'llCmc(' in
structions 1o!' the pressure test fixlu,'('. See
figure 2-90 fnr indC'x and dctail numbC'l'fL Clean
pressu!'e test fixture as outlined in H-38U6-5,
Volume I. Store pressure le"t fixlu!'" in con
tainC'r provided and overpack container for
shipment.

P
il1dCX Detail

N,;;o,;;, ._N..:.o,;;. D_(..;,sc..:c,;;r.~;.pc..:t,;;iO.:..:',;;l __

I 101 Plale
103 Doll
104 Washer
105 Nut
114 W,lsll(>r
102 O-ring
108 Helief valve
107 O-ring
106 Cross
109 Ur.ion
110 HC'dueer
III Plug
113('11 Container
112('11 Plate

(a) Item nol illustrated

--------_':.~-------------------
Figurc 2-9ll. Pressu,.? Tcst Fixture T-5039241
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2-632. TOnC;UE ADAPTER 1'-503924 7.

2-633. DESCRIPTION.

2-639. TORQUE ADAPTER 1'-5039436.

2-640. DESCRIPTION.

2-634. '!'I.e torque adapter con5ist.s of a 13/16
inch heavy-duty apex socket welr\ed to one end
of a rectangillar tool steel bar with .1 3/4-inch
square drive in Ihe other end. The torque
adapter is packaged in a contaitwr that is ()
inches long, 4 inches Wide, and 2 Inches higll.
The weight is approximately one pound.

2-635. OrERATION.

2- 641. 1'1", torque adapter consisls of a 7/16
inch flank drive snckel weld"d to one end of a
rectangular hal' with a 3/8-inch square drive in
the other end. The sock"l is offset 68 deg~ees

from the bar. The torque adapter Is packaged
in a container that is 8 inches long, 4 inches
Wide, and 4 Inches htgh. The weight Is approxl
matply one pound.

2-636. The torque aclapter Is used to adapt a
torqup wrenct' for torquing tl.e outer bolts of
til(' oxidizer dome.

2-C>37. MA1"iTENANCE;.

2-642. OPERATION.

2-643. The t'.lrque adapter is used to adapt a
torque wrench for torquing till' bolts of tile fuel
inlet elbolVs.

2-638. There are no special maintenance in
structlolls for the torque adapter. The torque
adapler must be calibrated with the torque
wrench it Is to be used With prior to usc. See
figure 2·91 for Index and detail numLers.
Clean torque adapeer as outllrled in R-3896-5,
Volume I. Store torque adapter in container
prOVided and (.verpack container for shipment.

2-644. MAINTENANCE.

2-645. There are no special mpintenance in
structions for the torque adapter, except the
torque adapter must be calibrated v·ith the
torque wrench it is to be used with prior to use.
See figure 2-92 for inde" pnd detail numbers.
Clean torque adapter as outlined In R-3896- 5,
Volume r. Store torque adapter in container
prOVided and overpack container for shipment.

Adapter
Cant? iner
Plate

Description

,
~~ FI-5-2-90 I

101
105(a)
107(a)

Detail
No.

FI-S·2·89

Detail Index
No. Description No.

103 Adapter 1
105(a) Container
104(a) Plate

Index
No.

1

(a) Item not illustrated (a) Item not illustrated

Figure 2-91. Toreue Adapter '1'·5039247 Figure 2-92. Torque Ac1apter 1'·5039436
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2-(j4G. ALlNEMENT AND It/SI'ECTION CHECKnXTU Jl E T - GO:J~J437 .

2- f;4 7. IJESCH! 1''1'101'.

2-648. The alineme\lt and in~p('ction check
fixture consi5ls of a plate and sLx pins. Thp
plate has three cutouts to mate with three heal
cxchal1'~('r linC's on I)ne side ~nd an elongated
hole to serve as a handhold on the other side.
lJushings arc pres,.ed into the holes that receive
the pins. The fixture is packaged in a container
that is 12 inches long, 8 wches wide, and 6
inches high. The weight is approXimately 6
pounds.

2-649. OPERATION.

2-650. The alil1enwnt and inspection ('heck
fixture IS used to aline and eheck tl,e radial
location of tlw flange boltholcs at the interface
of the heat exchanger lines. The fixture is
placed on the heat exchan!{er lines and the pins
arc inserled through the holes of the fixture
~.nd into the holes in the flanges.

2-651. MAINTENANCE.

2-652. There arc no special maintenance in
structions for the alinement and inspection
c:lCck fixture, except for servicing. Sec figtlre
2-93 for index and detail numbers. Clean
alinement and inspection check fixture as out
lined in R<i896-5, Volumc I. Store alinement
and Inspection check fixture in container pro
vided and ovel'jJack conlainer for shipnlCnt.

2-653. SF;HVICING. Scrvicing of thc alinement
and Inspection check fixture consists of an
alinement check of the bushings, which must
be conducted at 6-month intervals. The center
lines of all bushings in plate (1) mllsl be in line
within 0.003 inch.

2··74

Fl~5~2-91

Index Detail
No. No. Description

1 102 Plate
101 Bushing

2 103 L-Pin
105(a) Container
104('1) Plate
106(a) Plate

(a) Item not illustrated

Figure 2- 93. Alinement and Inspectioll Check
Fixture T - 5039437

(
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2-666. MAINTENANCE.

2-664. OPERATION.

Figure 2-94. Alinement Pin T-5039454

r1-5-Z·" I
Des,_ription

Stud
WastlCl'

Container
Plat"

101
Non"
102(~)
103(,,)

Detail
No.

(a) Hem not illustrated

Index
No.

2- 665. The pressure test fixture is used to
pressure-test the engine half of the quick
disconnects. The fixture is mounted on the
panel and the applicable engine-half quick
disconnect is mounted on the fixture. Pressure
is applied at the pressure port of the fixture.

2- 654. ALINEMENT PIN T- 5039454.

2- 655. DESCRIPTION.

2- 658. The alinementpin" ~r" to;'d to aline
the oxidizer dome and mjector to the thrust
chamber. The nuts are backed off: then the
pins are inserted through the dome and injector
and screwed Into the thrust clmmuer. The nuts
are lightened, forcing the outer sleeves over
the imler sleeves, causing the outer sleeve t'O
expand and the inner sleeve to contract.

2- 659. MAINTENANCE.

2- 660. There are no special maintenance in
structions for dIe alinement pins. Sec figuro
2- 94 for index and detail numbers. Clean aline
ment pins and apply dry-film lubricant
RB0140-007 (Rocketdyne) to stud after cleaning
Of when film is removed by wear or damage,
as outlined in R-3896- 5, Volume I. Store
alinement pins in container provided and over
pack container for shipment.

2-66\. PRESSUHE TEST FIXTUHET-5039457.

2- 662. DESCRIPTION.

2-656. There arc two alinementpins. Each
I) in conHif:lts of a stucC seven s~ceves, a HUe

and a washer. TIl(' stud has a spherical end
and a 12-poinf internal wrenching end with
threads on both ends. The seven sleeves
(three outer and foul' Inll('r) expand and cuntract
when presse,l (ogether. The alinument pin" al'"
packaged in a cuntainer that is 6 inches long, 4
inches wide, and 2 inches high. The weight is
approXimately 4 pOWlds.

2-657. OPERATION.

2- 663. The pressure test fixture consists of
eight fixtures, five couplings, two adapters,
three bushings, a panel, and a frame. The fix
tures are circular, with a threaded port in one
side and a thread or smooth cavity in the other
side. The diameter of the cavity vanes (rom
1/2 inch to 1-1/4 inches. All the fixtures have
mounting holes on the Ihreaded port side, and
five of the fixtures have mounting holes for the
quick- disconnect on the cavity Side. The cou
plings are a mating-test fixture for the quick
disconnect. The panel is mounted on the frame
and provides the mounting for the fixtures. The
pressure test fixture is packaged in a contairlCr
that is 22 inches long, 20 inches Wide, and 16
inches high. The weight is apprOXimately 45
pounds.

2-667. There are no special maintenance in
structions for the pressure test fixtuI·e. See
flgure 2-95 for ind"x and detail nUI»bers.
Clean pressure test filcture as outlinel! in
R-3896-5, Volume 1. Store pressure lest fix
ture in container provided and overpack con
tainer for shipment.

2-15



Section II R- 3896- 5
Volume 11

8Index
No.

1

2

3

Detail
No.

208
219
108
101
109
209
210
108
101
109
211
123
121
lOa
101
109
115
114

Description

Fixture
O-ring
Union
O-ring
Screw

Fixture
Fixture

Union
O-ring
Screw

Fixture
O-ring
Ring
Union
O-ring
Screw
Bolt
Washer

Index
No.

4

5

6

7

9

10

11

12

13

14

Detail
No.

212
124
128
108
101
109
111
116
213
126
130
108
101
109
119
118
214
125
129
108
101
109
117
116
215
124
128
108
107
109
117
116
216
217
218
201
2011
202
207
203
206
204
206
205
206
301
302
303
304
305
306

Description

Fixture
O-ring
R 19
Union
0- ring
Scrcw
Bolt
Washer

Fixture
O-ring
Ring
Union
0- ri~g
Screw
Screw
Washer

Fixture
O-ring
Ring
Union
0- ring
Screw
Bolt
Washer

Fixture
O-ring
Ring
Union
O-ring
Screw
Bolt
Washer

Bushing
Bushing
Bushing
Coupling

0- ring
CoulJling

O-ring
Coupling

O-ring
Coupling

0- ring
Coupling

O-rmg
Adapter

Nut
Orifice
Nut
Sleeve
Tube

2-16

Figure 2-95. Pressure i'est Fixture T-5039457 (Sheet 1 of 2)
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?-671. OPERATION.

2- 673. MAINTENANCE.

Description

Wrench
Extension

Setscrew
Setscrew

Extension
Setscrew
Setscrew

Adapter
Adapter
Adapter
Adapter
Adapter
Adapter
Adapter
Container
Plate

Detail
No.

I
2

3

4
5
6
7
8
9

10

torque adapter, as required, to accomplish
necessary repair or replacement. See figure
2-96 for index and detail numlJers. Clean torque
adapter as outlined in R-3896-5, Volume 1.
Store torque adapter in container provided and
overpack container for shipment.

Index
No.

201
207
203
212
208
203
212
206
209
213
214
215
216
217
211(a)
210(a)

';"(a-:)-=It:-e-m-n-ot:-:":n""lu-s""'trated

Description

Adapter
Nut
Orifice
Nut
Sleeve
Tube

Panel
Screw
Washer
Nut

Frame
Container
Plate
Plate

Detail
No.

307
308
309
J04
305
306
110
111
112
113
101
121 (a)
120(a)
122(a)

15

16

17

(a) Itern not illustrated

Index
No.

Figure 2-95. Pressure Test Fixture
T- 5039457 (Sheet 2 of 2)

2- 668. TORQUE ADAPTER T- 5039499.

2- 669. DESCRIPTION.

2-672. The torque adapter is used to torque
the attaching bolts of the turbopun,p balance
line hose at the turbopump fuel volute.

2-670. The torque adapter r.onsists of a
wrench, two extensions, and seven adapters.
The torque wrench Is a. standard 1/4-inch drive
wrench. The extensions have a 5/16-inch 12
point box on one end and a flat plate, with a 1/4.
Inch square hole welded to the other end. The
adapters, varying in length, have a 5/16-inch
hex on both ends with the hex rotated 15 degrees
from each oth :1'. The torque adapter Is pack
aged In a container with an overall size of 16
Inches long, 4 Inches wide, and 4 Inches high.
The weight Is approximately 5 pOllllds.

2- 674. There are no special maintenance In
structions for the torque adapter, except the
torque wrench must be callbrated with both
extensions prior to use. Disassemble the

I

Figure 2- 96. Torque Adapter T- 5039499

Change No.6 - 27 March 1972 2-77
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2- 675. HOLDING FIXTURE T- 5039534.

2-676. DESCRIPTION.

2- 677. The holding fixture consists of two jaws,
a handle, and an adapter. The jaws are pinned
together with two pins pressed into ooe jaw and
a slip fit in the other. The handle is a rectan
gular steel bar with a threaded hole in one end.
The adapter is a steel rod with external threads
on one end, internal threads on the oth~r, and
a knurled grip in the center. The holding fix
I'tre is packaged in a container that is 6 inches
long, 4 inches wide, and 2 inches high. The
weight is approximately 2 pounds.

2-678. OPERATION.

2- 679. The holding fixture is used to perform
a pull test of percussion-welded stUds on the
thrust chamber and thermal insulation. The
jaws are clamped over the elate, the adapter
is screwed onto the stud, and the handle is
screwed onto the adapter.

2-680. MAINTENANCE.

2- 681. There are no special maintenance in
structlons for the holding fixture. Disassemble
holding fixture, as required, to accompllsh
necessary repair or replacement. See figure
2-97 for index and detail numbers. Clean
holding fixture as outlined in R-3896-5, Vol
ume 1. Storll holding fixture in container pro-
vided and overpack container for shipment.

2-682. GIMBAL YOKE ALINEMENT
T-5041233.

2-683. DESCRIPTION.

2- 684. The gimbal yoke alinement consists of
a bracket, pin, magnet, and handle. The

2-78 Change No.4 - 25 February 1970

bracket is U-shaped, with a hole through the
center and a key on one edge. The pin consists
of a rod with a 60-degree point, a spring, and
a knurled nut. The magnet is square, with
mounting holes and a threaded hole in the
center. The handle is hollowed out and a sight
glass is glued in the hollow. Three scribed
lines run the length of the sight glass. The gim
bal yoke allnement is packaged in a container
that is 2_\ inches long, 4 inches Wide, and 4
inches high. The weight is approximately 8
pounds.

Fl-5-2-95

Index Detail
No. No. Description

1 202 Jaw
201 Pin

2 203 Handle
3 204 Adapter

207 Adapter I
206(a) Container
205(a) Plate

(a) Item not lllustrated

Figure 2-97. Holding Fixture T- 5039534
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..1·'-2-96

Bracket
Screw

Magnet
Pin

Pin
Rod
Nut
Spring

Handle
Screw

Container
Plate

Description
Detail

No.

Figure 2-98. Gimbal Yoke Alinement
T- 5041233

2

3

4

1

Index
No.

201
108
104
204
107
203
202
105
101
106
11 O(a)
109(a)

-:"(a-')"""'Il:-e-m-n-ot"""'Il"'"1u-s""t rated

2-689. TORQUE ADAPTER T-5041242.

2-690. DESCRIPTION.

2-892. OPERATION.

2-693. The torque adapter is u~ed to torque
the purge check valve mounting boits on the
gas generator.

2-69t. The torque adapter consists of an offset
adapter and a torque handle. The adapter has
a rounded end and a 7/18-inch. double hex box
end. The torque handle is riveted to the
adapter. The torque adapter is packaged In a
contalnP.r that is 8 inches long, 4 inches Wide,
and 4 Inches high. The weight Is approximately
one pound.

2-685. OPERATION.

2- 888. There nre no special matntenance in
structions for the gimbal yoke alinement. Dis
assemble gimbal yoke allnement, as required,
to accomplish necessary repair or replace
ment. See figure 2-98 for Index and detail
numbers. Clean gimbal yoke allnement as out
lined In R-3896-5, Volume J. Store gimbal
yoke alinement in container provided and over
pack container for shipment.

2-687. MAINTENANCE.

2- 686. The gimbal yoke alinement is used to
aline the gimbal sections of the hydraulic ~nd

pressurization system wrap-around lines. The
brpcket is placed against the end of the gimbal
bearing shaft, with the conical pin In the shaft
countersink, the key In the shaft locking plug,
and the magnet pressed against the end of the
shaft. The alinement is checked by sighting
through the sight glass.

2-79
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2-694. MAINTENANCE.
2-695. There arc no special maintenance in-

I structwns for the torque adapter, except for
servicing. Dibnssemble torque adapter, as re
quired, to accomplish necessary repah' or re
placement. See figure 2-99 for index and detal!
numbers. Clean torque adapter as outllnedln
R-3896-5, Volume I. Store torque adapter in
container provided and overpack container for
shipment.

1
2-695A. SERVICING. S~rvicing the torque
adapter consists of a calibration check at 6
month intervals for adapters in normal use, and
prior to use for adapters in limited lise.

2-699. OPERATION.

2-700. The dummy seal set is used to simulate
the seal plates during a fit check of the fuel and
oxidizer high-pressure duct s. The dummy seal
is inserted between the turbopump outlet flange
and the duct and between 1'," fuel or oxidizer
valve flange and the duct.

2-701. MAINTENANCr;.

2-702. There arc no special maintonance in
structions for the dummy seal set. See fiffure
2-100 for Index and detail numbers. Clean
dummy seal set as outlined in H-3896-5,
Volume I. Store dummy seal set in container
provided and overpack container lor shipment.

1. '1..3

Fl-5-2·97

Index Detail
No. No. Descriptloll

1 102 Adapter
2 103 Handle Index

104 (a) Container No.

I
105(a) Plate 1
106(a) Plate 2

(a) Ite"m not illustrated 3

Figure 2-99. Torque Adapter T- 5041242

Fl·5·2-9B

Detail
No. Description

101 Plate
102 Plate
1115 Plate
164 (a) Container
1O~ (a) Plate

2-696. DUMMY SEAL SET T-5041258.

2-697. DESCRIPTION.

2-698. The dummy seal set consists of three
round plates that vary In thickness, diameter,
and number of mounting holes. The dummy
seal set is packaged In a container that is 14
inches long, 14 inches wide, and 3 inches high.
The weight Is approximately 20 pounds.
2-80 Change No.4 - 25 February 1970

"(a) Item not illustrated

Figure 2-100. Dummy Seal Set T-5041258
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Figure 2-101. Torque Adapter T-5041277

2-710. ACTUATOR INSTALLATION TOOL
T-5041500.

2-711. DESCRIPTION.

2-712. The actuator installation tool consists of
a threaded shaft with a tee handle and a nylon
plug. The function of the actuator Installation
tool is to remove a part from inside a cylinde".
The tool is packaged in a container that Is 6
Inches long, 4 inches wide, and 2 inches high.
The weight is approximately one pound.

2-703. TOR"UE ADAPTER T-5041277.

2-704. DESCRIPTION.

2-705. The torque adaptl'r consists ofa wrench
ing socket welded to the end of a curved steel
hal' that has two steel bars welded, in a step
arrallgement, on the other end. The torque
adapter is packaged in a container that is 8
inches long, 4 inches wide. and 4 tnches high.
The weip;ht is approxi m3tely one pound.

2-706. OPERATION.

2-707. The tortjue adapter is used to torque
the mounting bolts of the fup[ high-pressure
ducts to turbopump volutes.

2-708. MAINTENANCE.

2-709. There are no special maintenance in
structions for the torque adapter. See figure
2-101 for index and Jetail numbers. Clear.
torque adapter as outlined In R-3896- 5,
Volume I. Store torque adapter in container
]lrovidl'd and overpack container lor shipm'",t.

2-713. OPEHATION.

2-714. The actuator installation tool is used to
remove and install the actuator from a cylinder
0 1 the four-way solenoid valve. Tlw tool is in
stalled in the actuator alld the handle rotated
while hpldinl-( the nut on tile threaded shaft. This
compresses the nylon plug of the tool, expanding
the plug against the inner wall of the actuatol·.
The actuator can then be removed f"om 01' in
stalled In the cylinder of the valve.

2-715. MAI1\/~rENANCE.

2-716. There are no special maintenance in
strudions for the actuator instal1~tion tool.
Disassemble actaalor installation tool, as re
quired, to accomplish necessary repaIr or re
placemep\, See flp;ure 2-102 for index and
detail numbers. Clean actuator installation to',l
as outlined in R-3896-5, Volun,e I. Store nctu
ator installation tool in container provided and
overpack container for shipment.

2-717. Ai,SEMDLY JIG T-5011501.

2-718. DESCRIPTION.

2-'119. The assembly jig consists o( a jack
screw, support, and leveling foot. The func-
tlon of the assembly jig is to press parts into
a cylinder. The assembly jig Is packaged In a
container that Is 12 inches long, 4 Inches wide,
and 4 inches high. The weight is apprOXimately
3 :lOunds.

2-720. OPERATION.

2-721. The assembly jIg Is used to install
parts in a cylinder of the engine control valve.
The legs of the support are threaded into holes
in the body of the valve. The parts are assem
blcd and pregsed into the cylinder by rotating
the screw jack.

2-722. MAINTENANCE.

2-723. There are no special maintenance in
structions for the assembly jig. Disassemble
assembly jig, as required, to accomplish nec
essary repair or replacement. See figure 2-103
for Index aad detail numbers. Clean assembly
Jig and apply dry-film lubricant RB0140-007
(Rocketdynel to threads of plate (4), Jack screw
(1), and leg (3) [ut"r cleaning or when film Is
removed by wear or damage, as outlined In
rt-3tlH6-5, Volume I. Store assembly jig in
container provided and overpack contaIner for
shiPment.

Adapter
Container
Plate

FI-5·2-99

Description
Detail

No.

1

(al Item not illustrated

Index
No.

101
106(a)
107 (a)

----~
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(a) Item not illustrated

Figure 2-103. Assembly Jig '1'-5041501

2-724. FLOW TE:ST FIXTUHE '1'-5041506.

2-725. DESCIUI'TION.

2-726. The flow test fixture consists of a flat
plate, hat section, seals, filtil1~s. and attael1ing
hardware. The function of tlw flo\\' test fixture
is to enclose a component durin~ flo\\' testin~.

The flow test fixture is packaged in a eontainer
that is 12 inches long, 8 inches wide, and 6
inches high. The \\'eight is apprOXimately 30
pounds.

2-727. OI'EHATION.

2-728. The flow tost fixture is us('d to onclose
the oxidizer valve piston for flow testing. The
piston is placed inside the hat section of the
fixture and retained in place by attach! nl': the
plate of the fixture to tlw flange of the hat sec
tion. Hydraulic fluid flows Into the piston
through fittings on tho fixture.

2-72~. MAINTENANCE.

2-730. There are no special maintenance in
structio"s for lhe flow tost fLxlure. Disassem
ble flow test fixture, as required, to accomplish
necessary repair or replacement. Sec fil;ure
2-104 for index and detail numbers. Clean
flo\\' test fixture as outlinNlin R-3896-5,
Volume I. Store flow te~t fixture in container
prOVided and overpack container for shtpment.

2-731. FLOW TEST FIXTURE '1'-5041507.

2-732. DESCIUPTION.

2-733. The flow test flxture consists ofa plate,
hat section, fittings, and attaching hardware.
The function of lhe flow test fixture is to enclose
a component durinl( flow testing. The flow test
fixture is packaged in a container that is 12
inches long, 9 inches wide, and 6 inches high.
The weighl is apprOXimately 8 pounds.
2-734. OPEHATION.
2-735. The flow test Ilxture Is used to enclose
the fuel valve piston for flow testing. The piston
is placed inside the hat section and retained in
place by attaching the plate of the fixture to the
flange of the hat section. Hydraulic fluid flows
into the piston through fittings on the fixture.
2-736. MAINTENANCE.

2-737. There are no special maintenance in
structions for the flow test fixture. Disassem
hie flolV test fixture, as required, to accomplish
necessary repair or replacement. See figure
2-105 for index and detail numbel's. Cleao flow
tsetst flxflture

t
aS

t
0futtlined in R-3896- 5, Volume I. i

ore owes IX ure in container provided
and overpack container for shipment.

Fl-S-2-100

Shaft
Nut
Washer
Ph'!;

Container
Plate

Description
Detail

No.

1

Figure 2-102. Actuator Installation Tool
'1'-5041500

104
105
106
107
102(a)
101 (a)

(a) Item not illustrated

Index
No.

FI·5·2·101

Item Detail
No. No. Description

1 207 Jack screw
2 202 Foot

201 Pad
None Screw

3 203 Leg
1 205 Plate

204 Nut
206 Washer
211 (a) Container
210(a) Plate
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Section II

(a) Item net illustrated
(a) Item not illustrated

Ind~x

No.

I

2

3
4

Detail
No.

101
103
104
107
102
103
104
108
109
110
105
106
112(a)
111 (a)

Description

Plate
Union
a-ring
a-ring

Hat section
Union
a-ring
Nut
Washer
Bolt

a-ring
a-ring
Container
Plate

Index
No.

1

2

3

Detail
No.

101
103
104
110
111
102
103
104
105
106
107
108
109
113(a)
112(a)

Description

Plate
Union
a-ring
a-ring
a-ring

Hal section
Union
a-ring
Bolt
Washer
Washer
Nut

a-ring
Container
Plate

Fillure 2-104. Flow Test Fixture 1'-5041506
Figure 2-105. Flow Test Fixture 1'-5041507
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2-738. DIMPLING TQOL T-5041512.

2-739. DESCHlPTlON.

2-740. The dimplin~ tool cnnslsts of a frame
and a threaded, tee-shapcd shaft with rotatilll(
Vledl(es at each end of the tee. The function of
the di mpling tool is to deform an internal part
of a component. The dimpling tool is packaged
in a container that 15 12 inches long, 8 inches
wide, and 6 inches high. The weight is approxi
mately 5 pounds.

2·741. OPERATION.

2-742. The dimpling to"l is used to deform a
washer in the fuel valve so that the deformations
engage slots in an adjacent retainer. The tool
is installed in the opening of the valve with the

frame resting on the flange. The shaft length 'i
is adjusted with a nut so that the ends of Ihe
wedl(es arc positioned at the lower edge of the
wash('rs and In line with twn of tlw slots In the
rl'tainel'. As thl' shaft nut Is tightl'ned. til('
wedl(es deform the washer, pressing t1w w;\slwr
material into the slots of the retainer.

2-74~. MAINTENANCE.

2-744. There arc no special maintenance in·
structions for the dimpling tool. Disassemble
dimpling tool, as required, to accomplish neces
sary repair or replacement. Sec fi~ure 2-106
for index and detailnumhel's. Clean dimpling
tool as outllned In R-3896-5, Volume I. Store
dimpling tool In container provided and over·
pack container for shipment.

(a) Item not illustrated

Fl·5·2·104

Index
No.

1
2

Detail
No.

101
105
10?,
104
103
109(a)
108(a)
110(a)

Description

Frame
Tee

Pin
Wedgl?
Nut

Container
Plate
Plate

Ftgure 2-106. Dimpling Tool T-5041512

(
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2-745. BALL CLOCKING TOOL T-5041515.

2-746. DESCfUPT10N.

2-747. Thl' hall clocklll~ tool consists of two
f1an~(ed tools with spherical l'nds. Thl' {unction
o{ the hall clock!nl; tool is to provide a means
of detl'rmlnin~ th(; position of an internal part.
The ball clocking tool is packagl'd in a containl'r
that is 8 inches long, 4 inches widl', and 4 inches
high. The weight is approximately 2 pounds.

2·748. OPERATION.

2-749. The [,;»11 clocking tool is used to deter
mine the alinement of thl' fuel and LOX \lalls of
the gas generator hall valve. The tools are
insertl'd into the valve housing openings so that
thl' spherical ends engage the openings in the
respective ball valves.

2-750. MAINTENANCE.

2-751. There are no special maintenancl' in
structions for the ball clocking tool. Disassem
ble ball clockin~ tool. as required, to a _compllsh
necpssary repair or replacement. Sel' figure
2-107 for index and detail numbl'rs. Clean ball
clocking tool as outlined in R-3896-5, Volumei.
Storl' ball clocking tool in containl'l' provided
and overpack container for shipment.

Index
No.

1

2

Dl'tail
No.

101

102

104(a l
103(a)

Description

Clocking tool
(fuel)
Clocking tool
(LOX)
Container
Plate

2-752. PRESSURE TEST FIXTURE T-5C1151.!~.

2-753. DESCRIPTION.

2-754. The prl'ssurl' t"st fixture Consists of
thrl'e test plates. Two platps arl' equipped
with a capped fitting. Thl' function of the pres
surl' test fixtul'l' is to proviell' a method to sl'al
openings of a hydraulic line during pressure
tl'sting. Thl' £Ixtul'e is packagl'd In a containl'l'
that Is 12 inchl's lon{(. 8 inches widl', and 6
inches high. The weight is approximatl'ly 12
pounds.

2-755. OPERATION.

2-756. The prl'ssure test fixtul'l' is used to
close openings of thl' hydraulic rl'tUl'n line dur
Ing pressure testing of thl' line. Thp test platl's
arc halted to the linl' flanges. Pressul'e is in
troduced through the fittings of the larger tl'st
plate.

2-757. MAlNTENANCE.

2-758. There arl' no special maintenance in
structions for the pressurl' test fixture. Dis
assemble pressurl' tl'st fixture, as required. to
accomplish necessary repair or replacement.
SPI' figure 2-108 lor Index and detail numhel's.
Clean pressure test fixture as outlined In
R-3li96-5, Voluml'i. Store pressure tl'st fix
ture in containl'r provided and overpack con
tainer for shipment.

rl·5·2~106

Figure 2-108. Prl'ssurl' Test Fixture
T-5041516 (Sheet 1 of 2)

(a) Item not illustrated--------....,.--..,..Figure 2-107. Ball Clocking Tool T-5041515
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2·759, I'HESSUllE TEST F1XTUHE '1'-5041521.

Fi\.:ul·p 2-108, Presr.ur,· Test Fixture
T-504lf,16 (Sh",·t 2 of 2)

2-764. ~lAJ"ITENANCE.

2-765. Then' arc no spedal maint,-n,,,"'(' in
stl'uetlOns for the I"'pssure test fixlul'(', Spe
fl\.:ure 2-109 [01' index ,"1<1 detail /lum!Jers,
Clear pressure test flxlure as outlined in
H-3896-5, Volume J. Store pl'essuI'e test fix
ture in cOI~tainC'r proviclerl and ovC'rpack containC'l'
for .,:.irmwnt.

Plate
Screw
O-ring

Plate
O-ring
Cap
Umon
Nut
WaSh(ll"
Bnlt
O-I'inl:

Conta iner
Platt·

Description
Detail

>;0.

2

Indc'x
:\0.

107
108
109
110
101
102
103
104
105
106
III
112(al
112(al

.,.--;--- -....,.-,-,.,--
(al Item not illustratcd

2-760, DESCIUPTION.

2-'0'61. The pl'l'SSU,'e ["st IiXllll'" consists of
two test piatt·s. Each platt' is 1-1/2 inches In
diameter and contains a threaded !Joss. The
[unction nf the Pl'l'SSUre test fixture is to seal
openln\.:s of a component (01' pressure testlnl!'
Thp J't'NHi\U"C' ~Nit !ixLlI0 is pu('kuf!:cd in a con ..
talner. Each test pl"te is 1-1/2 Inclws long,
1-1 / 2 Ine)ws wldt', and 1-3/4 Inches hl\.:h. The
weight is apprOl:lmately 4 pounds.

Inc!py,
No.

I

Dt'tail
No.

101
102
103
Non~(a)
104 (a)

10'1·5.2·107

Desc I' ipt! O/l

Plate
O-rin~

Scr~\\'

Contallle,'
Plate

2-762, 01'lmATION, (a) It('m lIot illustrated

2-763. The pressure 'est fixllll'e tpst plates
al'e us('(1 to seal op('nln~,>0;' the three-way
solenoid valve (Coo pressurc t'·stlnll. The plates
arp !Jolted to the valve openin\.:s and test fluid
is applied at the test plate !Joss.

Fil~ure 2·109. Pressure Test Fixture
'1'-5041521

(
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2-766. ASSEMBLY TOOL T-5041524.

2-767. DESCRIPTION.

2-768. The assembly tool consists o( a hex-head
adapter 1-1/2 Inches In length. The shank end
Is mllied 0(( cente... The (unction o( the tool Is
to provide an adaptation (or wrenches. The
assemLly tool IS packaged In a cGnlalnr.,· that la
1-1/2 inches long 3/4 Inch wide, and 7/0 Inch
high. The weight is 4 ounces.

2-769. OPI.;HATION.

2-770. The assemhly tool is used to Install or
rl'nHlve the seat 01 the LOX purge oheck valve.
The tool Is Inst:tlled in the seat and a wrench is
atlaciled to the tool.

2-771. MAINTENANCE.

2-772. Tilere arc no spnclal malntl'na,we in
structions for the assembly tool. Sec fih,\II'e
2.. 110 for index and detail numbers. Clean
assembly tool as outlined in fl-3896-5, Vol·
ume I. 5tore assembly tool In container pro
vided and overpack container for shIpment.

1

0(j))
Fl·S·2-I08

Index Detall
No. No. Description

1 101 Tool
Nane(a) Container
102(a} Plate

(a) Item not lllustrated

Figure 2-110. Assembly Tool 1'-5041524

2-773. CLEAR.\NCE Plr-:S 1'-5041812.

2-774. DESCHIPTlON.

2-775. The clearance pins t'onsist o( 21 pillS
with handles. ~;ach pi n is 1\ -1,2 inches long.
Pin diameters range from 0.1600 fO.0005 Inch
to 0.20)0 fO.0005 Inch in 0.0020-ineh incrcments.
The funcllon o( the clearance pins is to mcasurn
a cle~rance inside tile turhopump. The dnar
anf'(' pillS arc parkaj!;('d tn a ('(Iotniucr that is 14
IIwhes long. 4 inches Wide. and 4 Inches high.

2-77C. OPERATION.

2-777. Thl) ('Ieal'nnel' pins nrfl \IHC'd to mens ...
urC' the cl(li'u'am'c hctwcPIl the turbopump
oxidizer Inducer and the wall of the oxidizer
Inlnt.

2-778. MAIWn:NANCE.

2-77CJ. There ar(l no sp(lcanl mall\ff'nanC'(l in"
structions for th,· ('[earanee pins. Disa"sembl<'
clearance pins. as rcqulrNI. to accomplish
nc('cssary r(lpail' or l'ephu·(\)lwnt. Sl'(' £i~ur('

2-111 for Index and detailnumhers. Cle~n

clearance pins as outlined In H-3806-5, Vol
lllne [. Store clearance pins in container pro
vided and overpack container (01' shipment.

2·780. SERVICING. Servicing the cleal'ance
pins consists of a dimensional check using a I
micrometer, /Je"(ormed by Quality Control prior
to use. The (Imenslonal check must be substan
tiat",1 by appllcatlon of a calihratlon decal all
the periodic In:ipection record plate. Sec fig-
ure 2-112 for dimensions.
2-701. llANO FACING TOOL 1'-5043020.
2-782. DESCRIPTION.

2-783. The hand (adnl: tool consists of a frana'
and a rotating sandin,: disc that slides acros~

the hal'S o( the (rame. The (unc!lons o( the
tool are to nbrasl vely remove metal and
parallel the surfaces. The hand facing tool is
packaged In a conto:lner that is 20 inches long.
12 tnches Wide. and 10 Inches htgh. The weight
is approXimately 52 pounds.
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Index Detail
No. No. Description

1 THIlOUGH 21
9 109 Clearance pin

130 Pin
151 Handle
164 Screw

~C)
10 110 Clearance pin

131 Pin
152 Hanclle

~
164 Screw

11 111 Clearance pin
132 Pin

"1-5·Z-1"~
153 Handle
164 Screw

Index Detfdl
12 112 Clearance pin

No, No. Doscrlptlon
133 Pin
154 Handle
164 Screw

1 101 Cleara~ce pin 13 113 Clearance pin
122 Pin 134 Pin
143 Handle 155 Handle
164 Scrt.'w 164 Screw

2 102 Clearance pin 14 114 Clearance pin
123 Pin 135 Pin
144 Handle 156 Handle
164 Screw 164 Screw

3 103 Clearanoe pin 15 115 Clearance pin
124 Pin 136 Pin
145 Hamllc 157 :ranctle
164 Screw 164 SC'l'CW

4 104 Cleal'anct' pin 16 116 Clearance \Jln
125 Pin 137 Plll
146 Handle 158 Handle
164 Screw 164 Screw

5 105 Clearance pin 17 117 Clear',lnce pin
126 Pin 138 Pin
147 Handle 159 Handle
164 Screw 164 Screw

6 106 Clearance pin 18 118 Clearance pi"
127 Pin 139 Pin
148 Handle 160 Handle
164 Screw 164 Screw

7 107 Cll'a~ance pln III 119 Clearance pin
128 Pili 140 Pin
149 Handle 161 Handle
164 Screw 164 Screw

8 106 Clearance pin 20 120 Clilarance pin
129 Pin 141 Pin
150 Handle 162 !landIe
164 Screw 164 Screw

Figure 2-111. Clearance Pins T-5041812 (Sheet 1of 2)
,
f
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Section 11
Paragraphb 2-784 to 2-797

2-784. OPERATION.

(a) Item not illustrated

Figure 2-112. Clearance Pin
Dimensions

Figure 2-111. Clearanc... Pins T- 5041812
(Soeet 2 of 2)

on the s:lIIding disc shall is adjusted in relation
to the amowlt 01 metal removal desired. A driil
motor is attached to the shank 01 the sanding
disc, and the sanding disc is moved across the
interfaces on the parallel bars 01 the tool.

2-786. MAINTENANCE.

2-787. There arc nO special maintenance in
structions for the hand laclllg tool. Disassemble
hand facing tool, as reqUired, to accomplish
necessary l'epair or replacelllent. Sec figure
2·,113 101' index and detail numbers. Clean ex
ternal surfaces of tool parailel bars with pre
servative WD·40 (Rocket Chemical Co); then
wipe sul'laees dry with a clean, white nylon
cloth. Store, hand facing tool in container pro
vided and overpack container for shipment.

2-788. SHIM 1'-5043413.

2-789. DF-SCRIPTION.

2-790. The shim consists 01 two flat, circular
steel plates. One plate is II Inches in (hameler
and O. 375 inch thick. The oth ... r plate is 13
Inches In diameter lUld O. 173 inch thick. The
function of the shim iq to simulate engine seal
plates. The shim is pack-'wed in a container that
is 15 inches long, 15 inches wide, and 3-1/2
inches high. The weight is apprOXimately 8
pounds.

2-791. OPEHATION.

2-792. The applicable shim is used to simulate
the fuel-valve-to-fuel-manilold seal plate or the
oxldizer-valve-to-oxldizer-dome seal plate dur
ing alinement of engine propclllUlt valves and
ducts.
2-793, MAINTENANCE.
2-794. There arc no special maintenance in
structIons for the shims. See figure 2-114 for
index and detail numbers. Clean shims for ap
plicable service as outlined in R- 3896- 5, Vol
ume 1. Store shim in container prOVided and
overpack container for shipment.
2-795. APPLY J1G 1'-5043430.
2.7P6. DESCRlPT10N.
2-797. The apply Jig consists of a curved plate
and a flat plate fastened together to form a
shallow arc. Knurled screws and bushings are
attached to the plates. The jig is apprOXimately
33 inches Ie-ng. The function of the apply jig is
to locate areas in which holes are to be drilled.
The apply jig is packaged In a container that is
36 inches long, 8 inches wide, and 6 inches high.
The weight Is approximately 10 pounds.

O. 1600
O. 1620
O. 1640
O. 1660
O. 1680
0.1700
O. 1720
O. 1740
0.1760
0.1780
O. 1800
O. 1820
O. 1840
0,1860
O. 1880
O. 1900
0, 1920
O. 1940
O. 1960
O. 1980
0.2000

Diameter
hO. 0005 Inch)

Detail
No.

122
123
124
125
126
127
128
129
130
131
132
133
1'4
135
136
137
138
139
140
141
142

Index Det,li 1
No. No. Deseript ion

21 121 Clcarar.cEJ pin
142 Pin
163 Hanete
164 Screw
None(a) Container
165fal Plate
166 a Plate

2-785. The hand facing tool is used to parallel
and finish the interface surfaces of the thrust
chamber that are used for mounting the three
thrust OK pressure switches. The tool is at
tached to the dome bolts when the, dome and
Injedor are installed. An additional plate is
used to simulate the dome and injector thick
ness when they are not Instailed. The tool con
tains slotted holes for adjustment, and II collar

2-80
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""'0--4

\--1
~~
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I

""'---" i' ;1
1
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9

l
~

FI.5·2.110

Index Detail
No. No. Description

I 101 Platc
2 102 Plate

107 Screw
112 Washcl' t'I-5-2·1I1

116 Pin
~ 105 Bar Indcx Dctail
4 104 Platc No. No. Description
5 III Platc

103 Screw 1 101 Shim (LOX)
106 Scrcw 2 102 Shl III (Fucl)
112 Washer 104(a) Containcr

6 110 Dlock 103(a) Plate
'I 113 Disc
8 115 Collar

(a) Item not Illustrated114 Screw
9 117 Platc

119(a) Container Figure 2-114. Shim T-5043413118(a) Platc
120(a) Plate

(a) Item not !lIustrated

Figure 2-113. Hand Facing Tool T-5043020

2-90



R-3896-5
Volume 11

2-798. OPERATION.

2- 799. The apply jif( is used to locate areas
for drillinf( holes in a hatbanrJ of the nozzle
('xt"l1Slon. TIl{' ji~ is Cr.,dtcned over the hat
hand uSln~ knurled. threadrd screws and a
damp. lIoles aI'" Ihen drilled in til<' hathand
throu~h Ihe pilot holes in the jig.

2-800. MAINTENANC E.

2-801. There are no special maintenance in
structions for the apply jig. Disassemble
apply jig. as requit·ed. to accomplish neces
sary repair or replacement. See flh'Ure 2-115
for index and detail numbers. Clean apply jig
as outlined in R-J896-5. Volume I. Store ap
ply jig in container provided and overpack eon·
tainer for shipment.

2-802. SEAL INSTALLATION TOOL
1'.5044645.

2-803. DESCRIPTION.

2 804. The seal installation tool consists of a
sleeve 5-1/8 inches in diameter and 2 inches
in height. The function of the tool is to pro·
vide a method for installinl( a seal. The tool
is paekal(ed in a conlainer that is 8 inches long.
6 Inches Wide. and 4 indlPs hil(h. The weight
is apprOXimately 4 pounds.

2-805. OPERATION.

Section 11
Paragraphs 2-798 to 2-808

I;
I)

2--....·~1
li

rl,'.'-lI2
2-806. The seal installation tool is used to
Install a tool on the turbopump oxidi1.'r shaft.
The recessed end of the tool fils over the per
Imeter of the seal a'ld the seal and tool lit
around the shaft.

2-807. MAINTENANCE.

2-808. There are no speclnl maintenance In
structions lor the seal Installation tool. See
figure 2·116 lor Index and detail numbers.
Clean seal Installation tool as outlined In
R-3896-5, Volume 1. Store seal Installation
tool In container provided and overpack con
tainer lor shipment.

Index
No.

I
2

3

4

Detail
No.

101
106
102
103
107
111
None
114
108
109
110
116(a)
117(a)

Description

Pad
Siele plate

Screw
Bushll&il
Bushing

Top plate
Screw
Block

Screw
Screw
Wanher

Container
Plate

(a) Item not llIustrated

Figure 2-115. Apply Jig 1'·5043430
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Paragraphs 2-809 to 2-825

R-3896- 5
Volume II

Index
No.

D~tail

No.

101
None
102(a)

Desel'iption

Tool
Container
Plate

Index
N,-).

Detail
No.

101
103(a)
102 (a)

Deserll,tlon

Telllplate
Container
Plale

(a) ll'~m not illustrated

-Figure 2-116. Seal Installation Tool
1'- 5044645

2-809, TEMPLATE 1'-5044716.

2- 810. DESCHIPTION.

2- 811. The template consists of a sheet
aluminum-alloy angle, 0-1/2 inches wIde m:d
3-1/2 Inches high, The function of thl' template
is to position seals. The template I!, packaged
in a container that Is 8 inches long, 8 inches
wide, and 4 Inches high. The weight is appl',>xl.
mately one pound.

2-812. OPERATION.

2-813. The template is used to position seals
at the heat exchanger LOX-in and GOX-out
flanges when installing the heat exchanger ducts
and hoses.

2·814. MAINTENANCE.

2-815. There are no special maintenance in
structions for the template. See figure 2-117
for index and detail numbers. Clear template
as outlined In R- 3896- 5, Volume I. Store
template in container provided and overpack
container for shipment.

2-816. TEMPLATE 1'-504471'/.
2-817. DESCRIPTION.

2-818. The template consists of a sheet
aluminum-alloy angle 6 inches wide and 3-1/2
inches high. The function of the template is to

2-92

'i:'iTli2m not Illustrated

Figure 2-117. Template 1'-5044716

~)Osition ~cals. The template is packH~cd in a
container that is 8 Inches long, 8 mches wide,
and 4 i!lches high. The weight I" approximately
one pound.

2·819. OPEHATION,

2- 820. The t<'mplale Is used to position the seal
at the helium outlet fiange or the heal exchanger
when Installing the helium return duct.
2.821. MAINTENANCE.

2- 822. There arc no sl,ecial "l:\IntenIUlce in
structions for the telllp ate. See figure 2· 118
for index and detail numbers. ClelUl template
as outlined in R-3896-5, Volume I. Store
template in container proviued and overpack
container for shipment.
2- 823. ALINEMENT GAGE 1'- 5044743. .
2-824. DESCRIPTION.

2-825. The allnement ::;;&" consists of 13 flat
steel plates. Each plate is apprOXimately 4-1/2
inches long, 1-3/4 inches wide, and 1/10 inch
thick and incorporates scribed lines and a button
tor alinement purposes. Location of use is
stamped on each gage. The function of the gage
Is to determine aIlnpment of interfaces. The
gage Is packaged In a container that Is 8 Inches
long, 8 Inches Wide, and 4 inches high. The {,'
weight is apprQximately 3 pounds.
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Section It
Paral(raphs 2-826 to 2-829

Fl·5·2·116

~--13

Gagc
Gage
Gage
Gage
Gage
Gage
Gage
Gage
Gage
Gage
Gage
Gage
Gage
Container
Plate
Plate

Description
Octal!

No.

/'--3

/,,--5

"'-'--4

/"'''--/

/"'----&

..,.-4-.

1
2
3
4
5
6
7
8
9

10
11
12
13

Index
No.

201
202
203
207
211
215
219
220
301
305
309
310
311
I02(a)
10 I(a)
I03(a)

(a) Item not illiiStrated

~'

.. 1-5-2:-115

Index Detail
No. No. Description

I 101 Template
102(a) Container
103(a) Plate

(a) Item not tllustrated

2-826. OPERATION.

2-827. The allnement I(al(e Is used to deter
mine that the allowable lateral mlsallnement
01 line flanges Is not exceeded. The applleable
I(age Is Inserted between Interlaces with the
button In the openll~ 01 the boss. The line
flange must lall within the scribed circle on
the I(age.

Fltlure 2-118. Template T- 5044717

2-828. MAINTENANCE.

2-829. There arc no special maintenance in
structions lor the allnement gage except lor
a dimensional check 01 critical surlaces,
which must be conducted at 6-month Intervals.
All gnges must be flat and parallel within
0.0005 Inch total. Sec ltgure 2-119 for index
and detail numbers. Clean allnement gage as
outlined In R-3896-5, Volume I. Store allne
ment gage in container provided and overpack
container lor shipment.

Figure 2-119. Allnement Gage T- 5044743
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Paragraphs 2- 830 to 2~ 843

2-830. CHECK FlXTUHE T-5044956,

2-8:31. DESCRIPTlOr-;.

R-3896-5
Volume II

2-837. WASHEH T-5046431.

2-838. DESCRIPTION.

2-832. The check hxture consists of a metal
pla.te 2-3/4 inches wide. 2-3/8 inches high,
and 1'4 inch thick. The function of the gaj.te is
indicated on the limit of deformation of a port.
The check fixture is packaged in a container
that is 6 inches long. 4 inches Wide. and 2
inches high. The weight is approximately one
pound,

2-833, OPERATION.

2-834. The check fixture is used to (~heck de
formations (bul~()s) of the thrust chamber in
jector baffles after hot-firing, The ga~e is
applied at the deformed area, The bulge ean
not C'xc(>cd the d('pth of the recessed area of
the check fixture.

2·835, MAIN1'ENANCE.

2-836. There arc no spocial maintenance in
structions for the check fixture. See fih'"Urc
2-120 for index and dotail nuIllb(ll's, Clean
check fixture ~lS outlined in H-3896-5, Vol
ume 1. Store check fixture In container pro
vided and overpack container lor shipment.

2-830. The washer consists of a stt'cl rlll~ With
the following dimensions: lI\ickncss. 0.245 inch;
autor diameter. 1. 312 inches; inner dUlIncter.
1,020 inches. The fUlH'hon of t he washer 15 to
act as a spacer. The washer is packaged in a
contniner that is 1·5/lQ inches in clJameter and
1/4 inch thick, The welv,ht is approximately 3
ounces.

2-840. OPEHATION.

2 -841. Til e wa~hcr I s used to ol)t ai n ac(' eptable
n.:'dal dimensions bf'tween the collar of the shaft
and tll(' tuhular spac'l'l' of the thrust C'lmmber
throat Jllu~ when tho throat plug- is oeing in
staHccl in the thrust (·hamber.

2-842, MAINTfo:NA!':CE.

2-1:143. There nre no :o;pcdal maintenance in
strudions for Ow washC'I', SoC' fl{.'lu'c 2-121 for
lnc!rx and detail llllml)('rs. Clean washer as
outli ned inn· 3806·5. Volll me f. 8t ote washCl'
In wntaincr provided and overpack container
for shipment.

Fl-5-2-m fl-5.2-118

Index Detail Index Detail
No. No. Description No. No. Descript ion

1 101 FixturE' 1 101 Washer
102(a) Container None Container
lO3(a) Plate 102(a) Plate

(a) Item not illustrated

Figure 2-120. Check Fixture T-5044956

2-S}o4

(a) Item not illustrated

Figure 2-121. Washer T-5046431
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2-843A. £hLIBRAT!ON STANDARD T-5047801,

2-843B. DESCRIPTION.

Section 1I
Paragraphs 2-843A to 2-843M

2-843C. Tile calibration standard consists of
a macllined piston wltll tllreads on one end and
a seal groove on the other end. Four close
tolerance passages are drilled througll the seal
end. The piston Is 9.5 inchps long and 2.623
Inclles In diameter. The piston welglls approx
Imately 2 pounds.

2-843D. OPERATION.

2-843E. Tile calibration standard Is used to
verity required flow from facility" lIydraullc
system. Tile piston Is Installed Into fixture
T- 5041507, and tile calibrated flow through tile
piston Is cllecked against tile flow-measuring
j nstruments to vertfy accuracy.

2-843F. MAINTENANCE.

2- 843G. TlIere are no special maintenance
Instructions for tile calibration standard. Clean
calibration standard as outlined In R-3396-5,
Volume I. Store caltbratlon standard In con
tainer provided, and overpack contalner for
slllpment. See figure Z-121A tor Index and
detall numbers.

2-84311. FLANGE POLISHING TOOL 'l:=§Of/8Q2.

2-843J. DESCIUPTION.

2-843K. Tile flange pollslllng tool consists ot
an air COCk, an air system, a motor, a lIandle and
support, a base plate, and a tooling plate. The
air cock Is a two-way, spring-loaded, plug-
type valve that contains no packings and main
tains proper bearing between tile plug and body
by spring tension. Tile all' system consists ot
a filter, regulatol', gage, and lubricator. Tile
all' system has flow capacity of 135 cfm and Is
mounted on a bracket attached to tile base plate.
The motor Is an axial-piston all' motor consist
Ing of a housing, 5 pistons, a wobble plate,
reduction gears, and spindle and bearings. The
motor lias a gear ratio of 46.4 to 1 and develops
0.9 lip at 46 rpm with 90 pslg pressure. The
motor lias lube fittings for the bearing! and Is
bolted to the base plate. The bue plate Is a
rectangular aluminum plate with three mounting
holes for tile motor and one 1I0le to retain the

FI·'·I·m

Index Detail
No. No. Description

I 101 Piston
102(a) Plate

(a) Item not Illustrated

Figure 2-121A. Calibration Standard
T·5047801

bearing. Tile tooling plate Is aluminum with
sight holeR, lightening holes, and a 1I0le in the
center to pin tile motor shaft. Three guide
rollers, located 120 degrees apart, are attaclleC: I
to tile undersldl! of the plate to hold the tool on
tile flange. Three abrasive mounting pads,
located 120 degrees apart, are attaclled to the
underside of tile plate to conlact tile flange
during the pollslllng operation. Tile tool welglls
apprOXimately 70 pounds and Is 15 Inches high
and 29 Inc lies In diameter.

2-843L. OPERATION.

2-843M. Tile fllUlie polishing tool Is used to
polish tile thrust chamber eXlIaust Inlet flange.
The tool Is placed on the flange, the support Is
attaclled to the thrust cllamber tension tie, and
the lIandle Is secured to the support. A supply
of sllop all' (100 pslg maximum) Is connected to
the air cock Inlet, tile all' cock Is opened, the
regulator Is adjusted to the reqUired operating
pressure as Indicated On the pressure gage, and
the lubricator Is adjusted so that the required
amount of lubricant Is supplied to the motor.
The tooling plate rotates, and wltll tile three
abrasive mounting pads In contact wltll the
flange, the polishing action occurs.

Change No. 5 - 14 April 1970 2-94A



Section II
Paragraphs 2·843N to 2-843P

R-3896-5
Volume"

2-843N. MAINTENANCE.

2·843P. There are no special maintenance
instructionS (or the flange polishing tool, except
(or replacing covering on roller (12) and servic
Ing. Disassemble tool, as required, to accom
pllst. necessary repair or replacement. Re
pla",~ covering on roller (12) when it becomes

worn nr loose. Secure roller shalt In a vise I!
and manually press hose (detail No. 408) at
room temperature, over roller. Trim excess
hose flush with edges o( ruller. See (igure
2·12113 for Index and detall numbers. Clean
external surfaces o( tool using a clean, dry
cloth. store tool In container provided, and
overpack container for ~hipment.

(

I

Description
Support

Nut
Washer
Pin

Handle
Coupling
Coupler
Hose
Air cock
Adapter
Coupler
W/lld assembly
Tube
Rod
Pin
Fork
Screw

Bracket
Filter

Coupler
Adapter

Re[nllator
Adapter

Lubricator
Union
Tubing

Motor
Mutner
SCrew

Plate
Bar
Screw

Bearing
Plate
Pad

Washer
SCrew

Roller
Hose
Washer

Shaft
Key
Plug
Screw
Washer
Nut
set screw

etaII
No.

6

6

5

7

3
4

2

13

13

9
10
11

3
525
526
528
501
502
503
504
508
509
511
513
507
208
116
201
110
601
518
517
516
519
516
532
521
520
523
522
212
219
204
203
213
407
406
405
404
402
408
409
209
HI
216
217
114
115

1"1·5·2·"" 210

10

Figure 2-1218. Flan£,e Poltshing Tool T-5047602

2-948 Change No. ~ - 14 April 1970
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Paragraphs 2-843Q to 2-858

2-843Q. SERVICING. Servicing the flange
poll~hlng tool consists oC lubricating bearings
ot the motor (one stroke of grease gun at each
CIlting) wfore use or every 8-hours oC continu
ous operation, with gear grease (MIL-G-23827).
The ClIter must be drained of moisture after
each use, and the lubricator bowl CllIed will.
lubricating 011 (Federal Specification
VV- L-800) beCore use. The air filter element
and bowl and lubricator ClIl;'r element and
bowl must be cleaned after approximately 30
hours of operation. (Refer to R-3896-5,
Volume I for cleaning Information.)

2-844. DOLLY ASSEMBLY T-8101595.

2-845. DESCRIPTION.

2-846. The dolly assembly consists of a hand
operated gear box and a cradle mounted on a
tubular Crame. The frame Is mounted on four
casters. The function oC the dolly Is to provide
support for the fuel valve during maintenance.
The dully assembly Is approximately 40 inches
10n((, 40 Inches high, and 35 Inches whle. The
weight is approximately 105 pounds.

2-847. OPERATION
2·848. The dolly assembly Is used to hold and
support the Cue I valve during disassembly.
assembly, and testing. The fuel valve Is at
tached to the dolly cradle with hal/dllng Clttlngs
that attach to handling bolts that are a part of
the valve. The valve can be rotated to varIous
positions using the hand-operated gear box.
Mobility 'or the dolly Is prOVided by the casters.
2-849. MAINTENANCE.
2-850. ':"\~re are no special maIntenance In
structions for the dolly except for proof testing.
Disassemble the dolly. as requIred, to accom
plish necessary repair or replacement. See
figure 2-122 for Index and detail numbers.
PerCorm repairs. clean, and lubricate moving
parts as outlined In R-3896-5, Volume I.

2-851. PROOF TESTING. Proof-test the
dolly every 24 months with a 400-pour.d proof
load. See figure 2-123 tor test serup and per
form the following:

WARNING

Proof tests l\re hazardous; therefore.
special precautions must be taken. In
addition to local and standard requIN'
ments, the test area must be cleared
and adequate protection prOVided for
test personnel.

a. Connect an overhead holst that has a
minimum load capacity of one ton, to test load.

b. Slowly lift t~st load enough to position
dolly under It.

c' Lower te~l load into cradle (7, Clgure
2-122); then secun test load to cradle using
cradle Clttlngs. Make sure fittings are Cully
engaged and locked.

d. Slowly lower overhead holst until full
weight oC test 10:ld Is imposed on dolly and a II
tensIon on holst Is relieved. Maintain this con
dItion Cor a minimum oC 3 minutes. observing
assembly stand for any IrreKularltles.

e. Slowly raise overhead holst to lift test
load; then disengag-, fittings and remove test
load from dolly.

r. Inspect dolly for distortion, weld cracks,
or yielding.

2-852. PROTECTIVE PAD T-8102028.

2-853. DESCRIPTION.

2-854. The protective pad consists oC six Can
shaped pad sections 01 graduated sizes. Each
section Is covered with vInyl-coated nylon
cloth and contaIns 1-1/2-lnch-thlck polyure
thane foam and sheet aluminum strIps. The
sections are Joined by cord tles to form the pad.
The function of the pad Is to pl'otect the Inner
wall of the thrust chamber. The pad Is 95
Inches long, 124 Inches wide at the lower end,
and 44 Inches wide at the upper end.

2-855. OPERATION.

2-856. The protective pad Is used to protect
the inner wall of the thrust chanlber when work
Is being pel formed In the thrust ~hamber, with
the engine or thrust chamber in the horlzonta:
position.

2-857. MAINTENANCE.

WARNING

The Collowlng procedure uses poly
urethane resins and catalysts, which
are skin Irritants. Avoid contact
and Inhalation of vapors. Use In a
well-ventilated area.

2-858. There are no special maintenance In
structions for the protective rad, except for
repalrln~ holes, tears, and deterloratlon of
the polyurethane foam. RepaIr holes or tears
In pad using 2-lnch-wlde pressure-sensitive
tape (Federal Specification PPP-T-60). Repair
foam by removing all deteriorated foam and
applying 3-pound density, or eqUivalent,

Change No.5- 14 April 1070 2-95
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Figure 2-122. Dolly Assembly T-8101595 (Sheet 1 of 2)
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Section II
Paragcaphs 2-859 to 2-866

F1b'Ure 2-122. Dolly Assembly T-8101595
(Sheet 2 01 2)

Inde"
No.

I
2

3

4

5

6

7

8

Detail
No. DescripllOn

233 Handle
214 Gear reducer
215 Boll
216 Nut
217 Lockwasher
213 Coupli ng
221 Pillow block
218 Boll
219 Nut
220 Lockwasher
500 Brake
5('2 Clamp
504 Pin
505 Plate
r-:one Screw
507 Handle
None ~in

221 Pi,low block
220 Lockwasher
234 Boll
300 Shafl
301 Key
302 Bar
303 Flange305
304 Pin
400 Cradle
413 Screw
403 Fittln~

407 Knob
410 Shaft
411 Pin
412 Knob
200 Stand
232 Cash.1r
224 Dolt
225 Nul'
226 Lockwasher

2-859. HMIDLING SLING T-8102313.

2-860. DESCHIPTION.

2-861. The handling slillg ('onslSts 01 a T
shaped tullUlar frame. The shng IS equipped
With ftttlnl(s and a liftlllj( I'Ing. The fun<'llOn "f
the slinl( Is to handle heavy ,'qull'ment. The
slinl( is 53-3 /4 llIelles long. 24 inches wide. and
12-1/2 inches high. The weight IS appro"imately
12 pounds.

2-862. OPERATION.

2-863. The handling sling is "sed to remove
and install control panels of the engine check
out conso1l'. The ~ling 's attached to panel
attach pOllltS. using the c~lick-dlscollllect fitllngs
01 the slinl(. The sling and panel are handled hy
an overhe'ld lilting method.

2-864. MAINTF.NANCF..

2-865. There are no spl'cial mailltl'nallce In·
stru<'llons lor the handling shllg. l'"cept for
proof tesllng. /llsassemhll' handlint( sling. as
reljlllred. to acc'omplish necessary repair or
replacement. Sl'e fib'lll'e 2-125 for inde" and
detail numbers, Clean handling sling as 0111
lined in H-3896-5. Volume l.

2-866. PROOF TESTING. Proof-test halldling
sling every 6 months with a 400-pound proof
load. Sloe fib'Ure 2-126 for lest setup and per
form the follOWing:

WAHNING

Proal tests are extremely hazardous:
therefore, speCial preca"thJlls lllust
be t~ken. In addition to local and
standard l'equlrements, (he test arca
must be cleared and adequate pro
tcction prOVided for test personnel.

polyurethane loam CPR9811 (The Upjohn Co)
with Isonate CPR202& (The UpJohn Co) as the
adhesive. The Isonate must be mixed and ap
piled and the neW foam installed within one
minute. See figure 2-124 lor index and detail
numbers. Clean protective pad as outllned In
n-3896-5. Volume I.

a. Attach handling sling fillings to test load.
Make sure fittings are lully engaged and locked.

b. Connect an overhead hols! that has a mini
mum load capacity 01 one ton, to handling sling.
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Tube
V -bolt
Washer
Plug

Arm
Washer
Nut
Screw

Filling
Tube

V-bolt
Plug
CUJl
Pin
stop

Plate
V-bolt
Nul

Plate
Plate

Description

-2

Detail
No.

101
102
103
105
106
110
118
120
107
109
114
110
111
108
112
117
113
104
115(a)
116(a)

Figure 2.125. Handling Sling or-8102313

1

2

5

3
4

Index
No.

(a) Item not lIIustrated

Pad
Pad
Pad
Plate

Description
Detail
No.

115
109
102
121(a)

1
2
3

Index
No.

(a) Item not illustrated

-----~----Figure 2-124. Protective Pad T·8102028

c. Slowly raise overhead hoist until (ull
weight o( test load is supported by handling
sling. Maintain this condition Cor a minimum
o( 3 minutes. observing assembly sling (or any
irregularities.

d. Slowly lower overhead hoist to lower test
load; then disengage fittings and remove sling
(rom test load.

e. Inspect sling (or distortion or yielding.

L FI·5·2~120__.-----'----J
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2-872. MAINn;NANCI:;.

2-873. There are no spedal maintenance in
structions for the rotating fixture. except for
proot testing. Disassp.mble rotatin(( fixture. as
required. to accomplish necessary repair or
replacement. See figure 2-127 for index and
detail numbers. Clean rotating fixture as out
lined in R-3896-S. Volum.. J. Store rotating
fixture in container provided and overpack con
tainer for shipment.

I

~ __J

FI-5-2·65

t

I'
-- --- .---l"I

BOLT I THOI: 1·9001-00:i!1
t2 PLACES)

"i co I I

J
~~~~IfTSNOTf-.

ALL D1Mt.MIOl"~

AJI ~ JJI, INC .... ES

I1-:- C I

! : I:';~
I \1'00
I .,A I
I COT"

I
I

I I
L_~I.JU--

Figure 2-126. Hecommended Proof Test
for Handling Sling

2-867. ROTATING..I!.£URE 1'-8102381.

2-868. DESCRIPTION.

'-'"~~I- 7 ~rt
i

(a) Item not illush'ated

Figure 2-127. Rolating Fixture 'J.'-8102381 (

2-863. The rotating fixture consists of a box
beam with a centered lifting point and two
adjustable arrns. The arms are at right angles
to the beam. The function of the rotating fix
ture is to provide a method of lifting a;Ht ro
tating the thru3t cl,amber injector. The flxture
is packaged in a rontainer that i~l 60 inches long,
36 inches Wide, and 9 inches high. The weight
is approximately 100 pounds.

2-870. OPERATION.

2-871. The rotating fixture is used to lift the
thrust chamber injector and allow the injector
to be rotated between the arms of the fixture.
Closures RXI914S-11 and RXI9146-11 must be
Installed on the injector to provide attaching
points foI' the fixture.

Index
No.

1
2

3

TJetail
No.

113
209
112
206
207
109
107
108
104
lOS
106
114(a)
l1S(a)
116(a)

Description

Beam
Arm

Spacer
Knob
Nut
Channel

Clamp
Loc:<
Srrew
Nut
Washer

Plate
Plate
Container

2·100
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2-874. PROOF TESTING. Proof-test the
rotating fixture ~v~ry 6 months with a 3,000
pound proof load. See fi!\1lre 2-128 for test
setup and perform the following:

WARNING

Proof tests are extremely hazardous;
therefore. special precautions must
be taken. In addition to local and
standard requirements, the test area
musl be cleared and adequate pro
tection provided for test personnel.

a. Connect an oVE'rhead hoist that has a
minimum load capacity of 5 tons. to rotating
fixture.

b. Attach fixture fillings to test load. Make
sure filtings arc fully engaged and locked.

c. Slowly raise overhead hoist until full
weight of test load is supported hy rotating fix
ture. Maintain this condition for a minimum of
3 minutes, obs~rving fixture for any
irreb'Ularities.

d. Slowly lower overhead hoist to lower test
load: then disengage fittings and remove fixture
from test load.

e. Inspect rotating fixture for distortion,
weld cracks, or yielding.

• 27·] 2---1
'i.

'\ FlJ<TURf;I
,.......-0 17

I 1(/
.Jl. -.r ,.g.

BOLT
I HOI 11·9001.0024-,

(2 PLACES)

25· 7 '8 TFST

Wt.: 'GHT 7

=t'~ -~.~---- ~Ico

._--
I..

I
40·1 2 • I

NOTE

ALL DIMENSiONS
ARE IN INCHES

I FJ.~·2-46

Figt're 2-128. Recommended Peoof
1'est for Rotating Fixture

2-101/2-102
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DUMMY WEIGHT T-TOOLS

Section 1lI
Paragraphs 3-1 to 3- 3

3-1. SCOPE. This section contains Inspection,
description, use, and maintenance procedures
for dummy weight T-tools. (Refer to R-3896-5,
Vo1>Jme 1, for safety precautions and general
maintenance procedures.) The parts list con
sists of a ldbulated listlnp, of all parts required
for support of the tool at the field siles. The
parts a."e listed in disassembly order, except
where disassembly order does not apply, and
are keyed to an associated illustration by Index
number. The relation of each part to Its next
higher assembly Is Indicated by Indention, The
detail number (consisting of a dash number to
the basic tool number) is used instead of a part
number to Identify the part, because a majority
of the parts are made from stock material. The
material and dimensions may be fOWld on the
tool print.

3-2. INSPECTION.

3-3. l"lgure 3-111sts Items to be Inspected,
conditions to be sought and corrected, and the
frequency of the Inspections. Inspect.ion re
quirements are classified as visual andperiodlc.
Their scope should be increased or decreased to
suit varying conditions. All Inspection require
ments cannot bo accurately predicted, because
they are directly affected by local operations.
Visual Inspection Is defined as an Insprctlon to
determine If there arc undesirable, dlscrepant,
or damage conditions and that the hardware con
figuration ts In accordance with appropriate
records. Visual inspectlo.l Is conducted prior
to operation of the unit. Periodic Inspections
are conducted at specified periods. See figure
3-1 for Inspection and periodic Intervals.

Periodic (Months) Periodic (MonthS)

Inspection 3 6 12 24 Inspection 3 6 12 24

Visual Inspecllons for Dummy sling T-5047381
all units

1. Bre'len strands, frays, X
1. Obvious signs of dam- and kinks In caoles

age to all strllctural I
members 2. Proof-test expiration X

2. Damage to threaded Dummy weight harness
I

fasteners, Inserts, T-&147382

and studs l. Broken strands, frays, X
and kinks In cables

3. Cracks In wrlds and
par"nt metal 2, Proof- test expiration X

__1.-.___

Flpure 3-1. Inspectlo'l Requirements

Change No.2 - 14 August 1969 3-1



Section 1Il
Par-agraphs 3-4 to 3-9

R-3896-5
Volume II

3-4. DUMMY WEIGHT F1XTURE T-5039391.

3- 5. The dummy weight fixture Is a rectangular
welded frame 42 inches long, 34 Inches wide,
and 11 Inches high. The fixture weighs 226
pounds. The fixture, with added weight. is
used to proof-load the interface panel sling.
See figure 3-2 for index and detall numbers.

3-6. DUMMY WEIGHT FIXTURE T-5039392.

3-7. The dummy weight fixture is a half-moon
shaped plate 12 inches long, 7 Inches wide, and
4 Inches high. The fixture weighs 29 pounds.
The fixture, with attachment stud bolts, Is used
to proof-load the gas generator adapter. See
figure 3-3 for index and detail numbers.

(10) Item not Illustrated

Index
No.

1

Detail
No.

101
111(a)

"1-5-2-135

Description

Fixture
Plate

'1.S-2·m

Index Detail
No. No. Description

1 101 Fixture
103 Bolt
104(a) Plate

(a) Item not Illustrated

Figure 3-3. Dummy Weight Fixtu~e T-5039392

3-8. DUMMY WEiGHT FIXTIJRE T-5039393.

3-9. The dummy weight fixture is a welded
frame 64.5 inches long, 8 inches wide, and 24
inches high. The fixture weighs 130 pounds.
The fixture Is used to proof-load the oxidizer
and fuel line adapters. See figure 3-4 for Index
and detail numbers.

Figure 3-2. Dummy Weight Fixture T- 5039391

3 ·2 Change No.2 - 14 August 1969
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1~

FI·5·2·J37

Index Detail
No. No. Description

1 101 Fixture
103 Bolt
I16(a) Plate

(a) Item not 1Ilustrated

Figure 3-4. Dummy Weight Fixture T-5039393

3-10. DUMMY WEIGHT FIXTURE T-5039394.

3-11. The dummy weight fixture Is a casted
weight, with adjustable weights to establish
center of gravity, and Is 49 Inches long, 38
Inches wide, and 30 inchas high. The fixture
weighs 2,150 pounds. The fixture Is used to
proof-test the heat excllanger sling. See
figure 3- 5 for Index and detail numbers.

3

4

FI~5·2·138

Index Detail
No. No. Description

1 101 Weight
2 102 Bushing
3 104 Bushing
4 105 'rubing

106 Nut
5 107 Tubing
6 108 Tubing

109 Washer
llO(a) Plate

(a) Item not l11ustrated

Figure 3- 5. Dummy Weight Fixture T- 5039394

Change I~o. 2 - 14 August 1969 3-3
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3-12. DUMMY WEIGHT T-5040101.

R-3896-5
Volume II

3-14. DUMMY WEIGHT T-5040107.

3-13. The dummy weiflht is a trian!(Ular steel
frame 22 inches Jon~\, 14 inchcs wide, and 7
Inches hJ~h. The w"i~ht w.'i~hs 70 pounds.
The wel~ht Is used to proof-load the fucllnlet
elbow adapler. Sec flitUre 3-6 for index and
detail numbers.

'1-5-2-139

Index Detail
No. No. Description

I 104 Fixture
105 Bolt
106(a) Plate

(a) Item 1I0t lIIustrated

Figure 3-6. Dummy Weight T-5040101

3-4 Change No.2 - 14 August 1969

3-15. The dummy weiflht is n wcldcd assembly
24 Inches 1011", 16 hll'hes wid('o alld 7.5 IlldlC's
hi"h. Th" wni"hl Wl'i"llH 131 11Inllllls. ThcWI'll:ht
Is used to proof-lond tll(O dOlnl' nnd "imhal hlock
Iiltln" adapter and injector Iiftin" adapter. Sec
figure 3-7 for Index and detail numbers.

YI-5-2-140

Index Detail
No. No. Description

1 101 Fixture
103 Bolt
104 Washer
105 Nut
106 Bolt
107 Washer
108 Nut
109(a) Plate

(a) Item not Illustrated -------
Figure 3-7. Dummy Weight T-5040107

(
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3-16. DUMMX WEIGHT F1XTURE T-5040110.

3-17. The dummy weight fixture is a welded
assemhly 15 inches long, 7 inches Wide, and
15 inches high. The fixture weighs 35 pounds.
The flxture is used to proof-load the main fuel
valve adapter. See figure 3-8 for index and
detail numbers.

3-19. The dummy weignt fixtur .. Is a circular.
2-piece. welded assembly II. 5 Inri",:; lon!( and
14.5 Inches in diameter. The fixture wei~hs

114 pounds. The two pieces are halted to~etllPr

providing a hinge point to proof.·load the gimhal
support. See flgure 3-9 for index and detail
numbers.

r---.------------,

1"1· 5-2-142

Weld assembly
Nut
Washer
Bolt

Weld assembly
Plate

Desertption
Detal!

No.

2

101
106
107
108
113
114(a)

(a) Item not Illustrated

(a) Item not Illustrated

tl-5-2-141

Index Detal! Index
No. No. Description No.

1 101 Flxtw'e 1
106 Bolt
114(a) Plate

Figure 3-8. Dummy Weight Flxlure T·5040110

Flgul'e 3-9. Dvmmy We~ght Fixture T-5040112

Change No.2· 14 August 1969 3- 5



Section III
Paragraphs 3-20 tn 3-25

R-3896-5
Volume II

3-20. DUMMY WEIGHT T-50401l3.

3-21. The dummy weight is a welded assembly
16 inches long, 11 inches wide, and 9.5 inches
high. The weight weighs 16 pounds. The weight
is used to proof-load the main oxidizer valve
adapter. See figure 3-10 for index and detail
numbers.

tl-~·2-144

Index
No.

Detail
No. Description

Index
No.

Detail
No. Description

1 Weld assembly
Doll

Plate

Figure 3-10. Dummy Weight T- 504.0113

3-22. DUMMY ",-EIGHT T-5041024.

3-23. The dummy weight is a welded assembly
72 inches long, 21 inches wide, and 27 inches
high. The weight weighs 82 pounds. The
weight is used to proof-load the No. 1 rigid fuel
duct adapter. See figure 3-11 for Index and
detail numbers.

(a) Item not illustrated
Figure 3-11. Dummy Weight T-5041024

3-24. DUMMY WEIGHT FIXTURE T-5041025.

3-25. The dummy weight Iixture is a welded
assembly 40. 5 inches long, 28 inches wide, and
32 inches high. The fixture weights 70 pounds.
The fixture is used to proof-load the No. 2
rigid fuel duct adapter. See figure 3-12 for
Index and detail numbers.

Weld assembly
Boll

Plate

101
102
107(a)

1

3-6 Change No.2- 14 August 1969
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Paragraphs 3-26 10 3-29

Fl-S-2-14S

Index Detail
No. No. Description

j 1\2 Weld assembly
113 Washer
IH(a) Bolt
115 Plate

(a) Item nol Illuotra,cd

Figure 3-·12. Dumm} WelghlFixtureT-5041025

3-26. DUMMY WEIGHT F1XTURE T-504102Jh

3-27. The d~mmy wclg,,1 fixture I. a welded
assembly 54 iJ'ches long, 18 Inches wide, and
9 inches hlgh. The fixture weights 47 pounds.
The fixture is \lI1ed to proof-load the No. 1
rigid oxidizer dud adaptcr. See figure 3-13
for Index and detail numbe,"s.

FI·5·;l·14(j

Index Detail
No. No. Description

1 101 Weld assembly
110 Dolt
lIl( ) Washer
113 a Plate

(a) Item not Illustrated

Figure 3-13. Dummy Weight FlxtureT-5041026

3-28. DUMMY WEIGHT FIXTURE T-5041027.

3-29. The dummy weight fixture Is a welded
assembly 33.5 Inches long, 11 Inches wide, and
15.5 Inches high. The fixture weighs 39 pounds.
The fixture Is used to prOOf-load the No.2
rigid oxirllzer duct adapter. See figure 3-14 for
index and detail numbers.

Change No.2 - 14 August 1969 3 -,-,
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(a) Item not Illustrated

Figure 3-15. Dummy Weight T-5047380

tl·!t~2·H7---
Index Detail
No. No. Description

1 101 Fixture
109 Bolt
110 Washer
111 (a) Plate

(a) Item not illustrated

Figure 3-14. Dummy Weight Fixture T- 5041027

3-30 . .0,LMMY WEIGHT.T-5047380.

3-31. The dummy weight is a round steel easing
with I-beams and channels welded Inside to se
cure additional weights. The weight is 120
inches in diameter and 182 inch"s in height
with added weights on top. The weight weighs
15,500 pounds; addltional weights may be added
to obtain a 45, OOO-pound load. The weight Is
used to proof-load the Roadable Vertical Engine
Dolly G4051, Engine Handling Dolly G4058, and
Engine Vertical Installer G4049. See figure
3-15 for Index and detail numbers.

3-8 Change No.2 - 14 August 1969

2-

Index
No.

1

2

Detail
No.

101
102
103
104
105
106
136
130
131
132
135(a)
137

Description

Subassembly
Steel angle
Bolt
Washer
Nut
Washer

Subassembly
Plate
Nut
Bar
Plate

Plate
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3-32. DUMMY SLING T-5047381.

3-32. The dummy sling Is a simple cable as
sembly consisling of three cables. One cable
has a turnbuckle and the other two cables have
shackles on one end. The three cables are
centrally connected to a 11ft ring. The sling
working load Is 40,000 pounds and proof load Is
120,000 pounds. The sling is 107 inches long
and weighs approximately 112 pounds. The
sling Is used to lift dummy weight T- 5047380.
See figure 3-16 for Index and detail numbers.

3-34. PROOF TESTING. Proof-test dummy
sling at 12-month intervals with a proof load of
120,000 pounds.

WARNING

Proof tests are hazardous; therefore,
special precautions must be taken.
In addition to local and standard
safety requirements, the test area
must be cleared and adequate pro
tection prOVided for test personnel.

a. Provide three solid test loads of 40,000
pounds each.

(a) Item not Illustrated

NOTE

An alternate method of proof testing
may be accomplished by hydraulic
loadlng, to prOVide straight-llne pull
of ~O, 000 pounds for each leg in
unison.

b. Connect an overhead ~olst that has a mini
mum load capacity of 60 tons to sling lifting eye.

c. Position sling over test load, and connect
sllng legs to tEst loads.

d. S!;lwly 11ft test load lIntllload clears floor,
observing sling for any irregularities, and hold
test load for 3 minutes.

f. Disconnect sllng, and secure eqllipment.

3-35. DYMHX WSIGHT JWyliliS T- §QiUll2.

e. Lower test load to floor, ane In.pect sling
for any dlstortion and cables for broken strands,
irays, and kinks.

g. Remove existing proof-load tag
RDI71-4009-0001, and using a 1/8 Inch metal
impression stamping set, tran.fer all Informa
tion to new prol'f-Ioad tat, Includlng new Inspec
tion date. Install new tae where old tag wu
removed.

3-38. The dummy weight harne•• Is a simple
two-cable sllng centrally connected to a 11ft
ring. The harness working load II 20,000
poundl and proof load Is 40, 000 poundll. The
harness Is 83 Inches long and welJhs approxi
mately 50 pounds. The harne.. I. IIsed to apply
a side load on dummy weight T- 5047310 during
pruof testing of Enslne Vutlcalln.taller G4Q49.
See figure 3-17 for Inde" and detail nllmber•.

; \
'~

\
\
\

I

Figure 3-16. Dummy Sling T- 504738,

rt·5·2· U9

Index Detail
No. No. Description

1 101 Sling
102 Shackle
103 Turnbuckle
107 Nut
108(a) Plate
109(~') Tag

ChlUlle No.2- 14 August 1889 3- 9
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a. Provide three solid test loads of 20,000
pounds each.

. -'

f- 1- S 2~ I ',0

Index Detail
No. No. Description

1 102 Shackle
2 103 Sllng
3 104 Link

105(a) Plate
101(a) Tag

(a) Item not illustrated

Figure 3-17. Dummy Weight Harness
T- 5047382

3-37. PROOF TESTING. Proof-test dummy
weight harness at 12- month Intervals with a
;'roof load of 40,000 pounds.

WARNING

Proof tuts are hazardous; therefore,
special precautions must be taken.
In add! tlon to local and standard
safety requirements, the test area
must be cleared and adequate pro
tection provided for test personnel.

3- 10 Change No. 2 - 1~ August 1969

NOTE

An alternate method of proof testing
may be accomplish"d by hydraulic
loading, to prOVide straight-line pull
of 20, CUO pounds for each leg in
unisQn.

h. Connect an o'lerhead hoist that has a mini
mum load capacity of 25 tons to sling Ilftlng eye.

c. Position sling over tcst load, and connect
sling legs to test loads.

d. Slowly 11ft test load until load clears floor,
observing sling for any irregularities, and hold
test load for 3 minutes.

e. Lower test load to floor, a:ld inspect sling
for any distortion and cables for broken strands,
fray~, and kinks.

f. Disconnect sling, and secure equipment.

g. Remove eXisting proof-load tag
RDl71-4009-0001, and using a 1/8 Inch metal
impression stamping set, transfer all inforl'lla
,Ion to new proof-load tall, including new In
spection date. Install new tag where old tag
was removed.

3-38. WEIGHT FIXT!JRE '1'- 5047384.

3-39. The weight fixture is a welded assembly
approximately 20 Inches long, 10 inches wide,
and 10 Inches high. The fixture weighs 221
pounds. The fixture Is used to proof-load the
main fuel valve solid- Ilne adapter. S",e figure
3-18 for index and detall numbers.

)
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FI·!·!·IS!

rJ-~·2·UI

Index Delail
No. No. Description

1 101 Weld assembly
107 Bolt
108(a) Plate

la) Item not Illustrated

Figure 3-18. Weight Flxtu.re T-5047384

3-40. ENGINE DUMMY WEIGHT FRAME
88-9017417.

3-41. The engine dll"nmy weight frame Is a
rectangular welded a&Bembly with proVision
lor adding wei ghts and attaching handling
equipment. The frame Is approximately 183
Inches long, 110 Inches wide, and 1161:lChes
high. The frame weighs approximately 9,000
po'mds. The frame Is ,'sed In conjunction with
engine dummy weight 88-9011883 to p:roof-load
the Air Transport Engine H'2ndler 04044, En
gine Vertical Sling G10'>4, and Engine Handling
RUng G4050. See figure 3-19 for Index and
part numbers.

Index
No.

I

2

3

4

5

Part
No.

-101
405541 (a)
402377(a)
MS20500-1216
·85
LD153 ..0010-0024
AN121534
NASI042-16
AN16-33C
LD153-0010-0027
MS20365-1614C
-99
AN12-73C
LD153-0010-0024
AN121534
-103
AN12-43C
LDI53-0010-0024
AN121534
-105
AN12-43C
LDI53-0010-0024
AN121534
~8-901a483

Descrlptlon

Frame
Pin
Washer
Nut
U-bol!
Washer
Nut
Shackle
Bolt
Washer
Nut

B'l1'
Bolt
Wasl1er
Nut

Bar
Bolt
Washer
Nut

Bar
Bolt
Washer
Nut

Support
---_._-
(a) Engine hard-oare-c:----------

Figure 3-19. Engine Dull1my Weight
frame 88-9017417
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Section m
Paragraphs 3-42 to 3-43

R-3896-5
Volume II

:l~43. TIll' en~illc dUIHmy wC'ight lH a wf'ldcd llH
~l'!Ilhly with provisions fOl' inHtallill~ additiullal
wPII!.:lls. The wei~ht C'onsi:-;tH or H rramo, two
supports, and three sizes of tiedowns. The
weight is approximately 170 lllch~s lon((, 40
inches Wide, and 40 inches high. The weight
weighs approximately 4 ,000 puunds. The weight
Is used, with additional weights. to proof-load
the Engine Handll'r G4069. Sec llh'tlre 3-20 for
index and part numbers.

r<

I,
1/"_, __.__ ) ~2

,- 4

I l· 'l-I'. , '"

In<lex I',,"t
No. 1'<0. Description

1 -11 Frame
2 -21 Support

0209 Shackle
3 -31 Tiedown
4 -41 Tledown
5 - 51 Tiedown

NASI047-12-090 Turnbuckle
6 -77 Washer
7 -79 Washer
8 -81 Washer
9 -83 Washer

AN16-32A Bolt
LD153-0010-0027 Washer
MS20364-1614C Nut

Figrre 3-20. Engine Dummy Weight
88-9014883
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R-3896-5
Volume II

MANUAL DATA SUPPLEMENTS

APPENDIX

Manual Data Supplements are issued from time
to time to communicate Important and urgent
information concerning the equipment covered
in this volume. These supplements bear an
identifying number and should be filed in this
Appendix.

Manual Data Supplements directly affect the
<lata In this volume and will be incorporated Into
this volume during a future updating effort.

A Supplement Record is issued periodically to
lIldlcate the status of supplements issued for
this volume. The status of each supplement 18

indicated in the "Supplement Status" c,.,lu,,,o.
For active supplements, no status is entered.
For incorporated supplements, "Incorporated"
Is entered.

Upon receipt of a Manual Data Supplement mnkp
an appropriate reference to the supplement in
the margin next to the data supplemented and
enter the number, date, and subject matter of
the supfolenwnt on the Manual Data Supplement
Recore!.

MANUAL OATA SUPPLEMENT RECOIID

This Supplement Record indicates the status uf supplements
issued for Technical Manual R-3896- 5. Sup.,lemcnts which
have been incorporatr1 into the volume shall be removed
from the Appendix and destroyed.

Supplement
Number

n-3896-5
Vol II-I

R-3896-5
Vol 11-2

R-3896.5
Vol 11-3

R-3896-5
Vol II·4

Dated

16 January 69

17 January 69

24 February 1969

23 May 1969

Description

Adds repair procedures for seal
of Turbine Exhaust ~xlt Pres
sure Check Fixture G3144.

Additional Installation procedures
for orifice and nut of Oxidizer
Dome Flushing hit G2030.

Adds additional proof-test require
ments and an alternate method for
proof-testing a single segment of
Turbine EXhaust E~t Pressure
Check Fixture G3144, and adds
Inspection requirements after
proof test.

Adds requirements to perform
dye-penetrant Inspection on all
welds of rotulncr 9020511-11 and
support 9!J~')512 prior to and after
proof-testing ThruRt Chamber
Throat Plug G3136.

Supplement
Status

Incorporated

Incorporated

Incorporated

Incorporated

Change Nn. 2 - 14 August 1969 A·l



APPENDIX R·3896·5
V()lum~ II

Supplement Supplement
Number Dated Description Status

H-3896-5 30 June 19G9 Adds proof-test freql,ency, and Incorporated
Vol 11-5 revises existing proof -test proce-

dures for Oxidl zer Dome Flusnlng
Kit 02030.

R-3896-5 1 July 1969 Deletes eXisting proof-test proce- Incorporated
Vol 11-6 dures for Turbine Exhaust Exit

Pressure Check Fixture G3144.

R-389d-5 17 September 1969 Changes caltbration-check In~orporatcd

Vol lI-7 accuracy of Oxidizer Dome Flush-
in Kit 02030 pressure gase's.

R-3896-5 8 October 1969 Adds calibration-check require- Incorporatccl
Vol 11-8 ments Cor torque adapter T-5041242.

R-:S96-5 10 November 1969 Provides proof-test conditions and Incorporated
Vol lI-9 exceptions for handling and shipping

equipment, and establishes minimum
proof-load requirpments.

R-3896-5 30 December 1969 Changes dimensional check Interval Incorporated
Vol 11-10 and method of performing dimensional

check for c1eat'ance pins T-5041812.

R-3896-5 31 March 1970 Revises repair procedures for seals Incorporated
Vol n-ll of Turbine Exhaust Exit Pressure

Check Fixture G3144.

R-3896-5 18 August 1970 Changes cleaning method Cor Turbine Incorporated
Vol 11-12 Exhaust Exit Pressure Check

FlXlure 03144.

R-3A96-5 5 November 1970 Adds a method for supporting Incorporated
Vol 11-13 pressurizing hose attached to thrust

chamber throat plug seal.

R-3896-5 13 November 1970 Adds a periodic Inspection procedure, Incorporated
Vol 11-14 a leak-test procedure, and assembly

dlmension~ for lhe seal and plate
Cor Turbine Exhaust Pressure Check
Fixture 03144.

R-3896-5 !7 March 1971 Changes Inspection requlrement9 for Incorporated
Vol 11-15 Fuel Drainage Kic 02037 from a

periodic time requlremellt 10 II prlor-
to-use requirement, and adds a
requirement to replace a-rings after
the kit Is used. This supplement also
deletes the proof-test requirement
for Nozzle Extension Alinement
Tool 04079.
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Supplemenl
Number

H-3890-5
Vol I1-16

H-3890-5
Vol I1-!7

Dated

23 August 1971

25 August 1971

H-3896-5
Volume II

Description

Deletes detail 131 from pressure test
fixture 1'-5039457.

Deletes the requirement to perform
dye-pe~etrant Inspection on welds
of the thrust chamber t~roal plug
prior to each proof test.

Change No.6' 27 March 1972

A!'PENDlX

Suppll.'m ent
Status

Incurpor:lt cd

A-31A-4



MANUAL DATA SlJPPL~T NO. &-3896-5 VOl, II-IS
Sheet 1 ot 1 :.! Februnry 1973

This supplement affeots the dat~ in ~eohnical Manual R-3896-5, Volume II. Make a
referenoe to thie ~upplement in the margin next to the data being supplemented;
enter the number, date, and eubject matter of the eupplement on tbe ManuAl nata
Supplement Recerd; and file this supplement in the Appendix to this manual.

This supplement replaces an existins warning with a more comprehensive warning a
bout potential hazards when using polyursthane foam.

On pille 2-95. paragraph 2-857, replace e:dsting warninll with the following:

WARNING

The followiDll procedure specifies polyuretbRne
foam. the components of which, must not be al
lowed to contact !.'n)" pIIrt of tlJe body. Face
Khield and gloves must he worn by personnel hand
ling polyurethane foam. Polyurethane foam must
be mixed and epplied in a well-ventilated Drea
sinoe the vapors are extremely hazardous. Part
A in the uncurrd condition can react as soon as
the container is opened. In case of contact.
the skin or eyes must be i~ediately flushed with
water for at least 15 minutes and given medical
attention.



MANUAL DATA SUPPLEMFm' NO. R-3896-5 VOL II-19
Sheet 1 of 1 22 February 1973

This supplement affects the data in Technical Manual R-3896-5, Volume II. Make a
reference to this supplement in the margin next to the data being supplemented;
enter the number, date, Rnd subject matter of the supplement on the Manual Data
Supplement Record; and file this supplement in the Appendix to this manual.

This supplement correct! the part number of four relief valves in Test PJate, Plug
and Tool Bet G3l32.

On page 1-15, figure 1-6A, last four part numbers. change 5001 to 5016.



MANUAL DATA SUPPLFmm NO. R-JB96-5 VOL II-20
Sheet 1 of 1 5 April 1973

This supplement sffeots t~e data in Technical Manual n-JB96-~, Volume II. Make a
reference to this supplement in the margin next to the data b.tng supplementedl
enter the numbe~ date, and subject matter of the supplement on ~he Manual Data
Sup~lement Record, and file this supplement in the Appendix to this volume.

This supplement adds a warning for handling a specific ttIIlterial used in the manual.

On page 1-16, add the following warning after paragraph 1-65:

"AlINING

Cement ECIJOOL i. flammable and must not be
ueed near heat, sparke or open flame. It is
toxic. Inhalation of its vapors or prolonged
cont&ot with the cement oan cause serious bodily
harm. In caee of prolonged expneure immediately
obtain fresh air and waeh Ikin with eoap and water.



MANUAL nATA SUPPLOONT NO. 1\-3896-5 VOL II-In
Sheet I of I 16 April 1971

This supplement affeots the data in Technical Manu&! R-3896-5, Volume·II. Make a
reference to this sup,lement in the margin next to the data being supple~ented;

enter the number, date, and subject matter of the supplemeut on the Manual Data
Supplement Ilecol'd; and file this supplement in the Appendix to this manuR!.

This supplement changes leak-test compound (HlL-L-25567) to leak-test compound
(MSFC-SPEX:-381.) •

Chan e to leak-test com lind HSFC..sI'EX:-JSI.) ig

e 0

Page No. .Paragraph No. step

1-5 1-12 d

1-15 1-6Z~ c

1-30A 1-102 c


