
C

C

TECHNICAL MANUAL

MAINTENANCE AND OPERATION

R-3896-5
VOLUME I

F-1ROCKETENGINE

GROUNDSUPPORTEQUIPMENT

(I_()CKI!TI)YN]!)

t:

NOTICE: INSTRUCTIONS FOR THE USE OF THE GSE COVEEED

HEREIN CAN BE FO[rND IN TECHNICAL MANUALS R-3896-3,

R-3896-6, R-3896-9, AND R-3896-11.

PUgLISHEDUNDER AUTHORITY OF THE NATIONAL AERONAUTICS AND SPA¢| ADMINISTRATION

15 JANUARY1964
CHANGED 5 OCTOBER 1972



R-3899-S

Volume ]

LIST OF EFFECTIVEPAGES

TOTAL NUMIH(M OF PAGES IN THIS PUBLICATION IS

PoOe

No lllul

• Tltlr ................... t Oft 7_'

_,_ ........ ,,.,,,+,....,,. "l OcL 7 .=

I Ihru _ ,,,+,,.++,,+*,,, H Ik+c "/4)

_i ,,,.,,,,.,,*.,+ ...... 2+, tl*`t ?1

•_tll Ihr. tic . ...... , .... _€, (Jet 71

".l(I ,,.,.,,,,,., ..... +,,, H I)_'c' ?1)

rip ,+ ......... ++.,,+++*. 2tp Oct ?1

'_i(, ..................... '3 Det 7:.'

_ill .......... ,*+,,+,,,, 2tl oct ?1

"+11 fhlq 'JIl ........... 'J_l Oct 71

h ,,,....,..+,.,,,,.,.,, N DeP 70

xL ..................... _, Oct 71

x[l thl*L ,ilJ ........... _7 H_yt+ I)

_ls ..................... H Ik'r ?O

'1-1 ..................... 50*'t 72

I-2 thl. I-3 ............ _ Dec 741

=1.'1 ,..,,,,,,,,. ......... "_ i)(,t 7 _

I-1 ..................... 2h 4_(t 71

I-€, Ihrll I-Ilkll .,,,..,,,, '$ H_' 7_t

I-II ..... ,, ............. 1 H_b" 7_

I-I_ ,..,,,,,...,.,.,,,., 14 Ih.P 741

'1-13 .................... l_,t 7:_

I-I_ .................... _ Der 741

'l-I*_ .................... 5 4)rt 72

I-I+_ ........... ***,.,,. f* De*` 7{I

'1-17 Ihrll I-:_(I .......... _ <_cl 7_

I-_1 thru I-_'t , ......... ,i I).*" 70

'D"J_ .................... _ Oct 72

1-_'t Ihrll I-_41 .......... _ I_,r 70

'1-27 .................... 3 O*"1 72

[-_H tlll_ I-I_ .,...,,.., ,'* l)_,e 70

,-7,1 ................... _, ,_ 7_

_-I thlll _'-I_ ........... 20 ,hll It7

_-I'1 .................... 22 F*`h (l_

'.'-2t) .................... 211 ,lu] f,7

2-21 Ihru 2-_ .......... 22 Fq.l_ _

L_-2_ tl_rl_ 2-23/2"-_h ..... 20 ,hi1 r_7

7-1 IhrqJ t-I_ ........... 21) ,hll fl 7

_-I Ih_u _,-_ *.,,,,,,, ,, L_I) ,lul f,7

7-1 ..................... _t _r 7:_

_-'+ ............. , ....... II ,_pr r+7

5-1" ................... ]2 k_v (_l/

_-ll ,,,.,,,* ............ ]O ,lurl 4_

1-1_ thru I-I_ .......... II Apr (_7

'_]-I*= .................... I _}et 72

'i-I'; Ihili _-11_ .... ,.,. , I(I hm (,_

I-L7 .................... II Apr _7

';-It_ thrt= '_-l') .......... IO ,l=+ll (_1

I-.'o thr. I-_2 .......... II Apr 1,7

I-_$ thr. 7-27 .......... II Apr h7

5-2_ ................... , 12 N<_v 4+q

7-2 +) Ihru 7-10 ......... 11 Apt f_7

3-_] .................... l0 ,tim

5-'52 Ihru _-17 .......... ll Ap_ (,7

5-T_ .................... I0 ,Y_rl t,H

512

Pa_e

No IJ#_l

5-_el .............. ,,,,,, IO ,It;,+ 4_4

3"r_7 ................... 2'_ _l++r 7()

_-I_ .................... t) Apr h7

'_.-+_ll thr. _-_,_ .,,,,,,,,, _J puts 4_

'_"<_(_ thh_ ']'f_ ,,..,,,,,, _4 lh'c 71)

I-(+ ml. ............. , ..... +!J Feb (+H

rP'/_ll ¢hr_l 1,-4/qll ,,,+._., H Dec 74)

+j,._l(l ,,,,,,,,,,,,,.,+,,,+ it) ,Itll_ hH

1-70 .................... I] Alu' h/

'_-71 lhru _-7;_ .......... IO ,bin +#i

5-7_ thr, =J-77/I-7+_ ..... It Apt <+7

4,-1 ................. +,,, _+ HP.r 72

(+-_ ..................... H DPr 70

b-_+ thru +,.,M ............ _ .hzn 70

7-1 ..................... _t Har 7_

7-_ _lllll 7"L'_ ........... _J ,lull 711

7-'.+_ .................... H Ik,e 7U

7-2_ Ihrq 7-_++ .......... _ ,F.II 711

H-2 thri_ H-3 ............ _ rqn 7u

t4_ .................... , H Dee 70

H-_ {hltl H,,,_I * ..... *+,,,. _1 _r 7 I)

H. 7 ..................... 14 Dec 71)

H,'_ ,.,,,*,.,,,,+, ..... ,, _ _(ay l+i_

H--I_ ,*_,,,* ......... + .... 2_ ,hltt 71)

m'I 4) Ihl+Z N'IL/P4"]2 ..... P; [h'r 70

<)-I Ihrq q-+i/q-le ,,+++,, _o _hJI fit

]O-1 .................... 2'; N_r 7J

117-'. + .................... 11 Apr h?

l(t-+ .................. .. _fl Oft 71

1(11'( .................... I1 Apt +_7

t(J-PJ ,,,...,,,,+,,,,,*+,, 11) ,hll 4_

tO-/+ .................... :P_ H_r 7(I

IO-T thrtl 10-_ .......... 24+ eel 71

I8-rl Lhl. )O-L1 .,,,,++,+ tl Apt I+7

IO-]f+ .... ,, ...... +,++++, 2b (]_'t 71

10-1_ (hrll ](l'_-I_ ........ II +_,pr 4+7

lO-_](I ................... +? Oct i+M

IIl-_7/I(I-',._H ............. 2h (h't 7i

I1)-_ _) ................ +,, t_4 HAp 74)

14)-I() UIp_I I(J-_+'JJl +, , .,, 1_ Nc, v /¢)

tO.Jill thrqi It)-'+_l ...... I_ New (+g

IO'JIk_ lhru 14)-_+2_ ...... 26 0+t 7L

IO'J_21 + thro

[O-*C.'I'-L_+/IO"sa2P-PO ..... Jh Ot L ?I

10-'¢._T thru tO-Ji_V ...... H Ik, p ?S

10-'_L_ .................. 2_ Hnr 70

]O-_2X .................. H Ir_,*` 70

)O,.-'_L_'Z .................. _ Dee 70

IO-'t',_ ................. 26 Oft 7L

]O_2AI_ (hru 10.-_',!,'_C .... R Dee 70

I(I--',,_E ................. 26 O©t 7t

IO..aCL._P ................. 2_= ,'.tar 7o

10"/93 tllr_: lO-_O ........ II kpr _97

10"r)l ................... 10 .r.. (.'_

€ON_$TINO OF THI FOLLOWINO_

No t=l_

IO-'_J Ihr, II)-'_./1(I-_ .+ 11 AI,r IJ7

lI-L_ thlu IL-_ ...++..... 20 .f,=l +J7

]l_ lhiu II-H .......... _2 .llJ_l 71J

I_-I thou )2_'1/1_-2:Z ... t _.a_ 7_

It-1 .................... _1 _f_r 7J

II-J thr_l II_1 .......... 2J f'l+h 4_

14-1 thzli i_-_ .+ ........ 17 0<t 4+7

I_-'_ .......+..... ....... II) .f,, f.H

15.'_ thrtl I_-_ ...*..*... 10 ll_l_ f,_

lel-7 thrll I_-') .......... IO t.lll h_

15-1(} ................... _ D.'*` 711

iS-II thr.i I'l-IH ........ il) f,lr_ I._

'11-1q ................... _ ()tl 74

I_.-kffJ ......... ......+... II) Iqil t,_

1_-21 Ihl, 1%_2 ........ lU hJ, I_

Ir+-_ thrll Ifl-_') .....+... H [k.i 7 +)

Ib-Tt) +............. .... 2bOil 71

1_.-71 '11+-7L_ ............. _ li._( 71)

A-I *.................... 2L_ r,i, 70

.A-2 .** ............. +.... 3oll 7:3

This page reflects th0 current status ot the complete manu_l. A|I paKee

listed must be tn the manual to make this publication c_trrent and complete.

Upon rece_pl of _he second end s_b_equent changes to th;_ f_fin;¢al monuaJ, perlon_ol responsible for molntairmg th=s publ=cohon ir_ €_rrent slotus wdl

asce_to,rl Ihq_ all previous changes ho',,e been re¢(,¢v,L_ or<;I in¢o_ porated, Ac"hon I_otdd bo fo_en ptomptly it the p_bhc=hon is mco<_plele,

• Th e ++l_'i_k ir_+ v+l+ p4_e+ c_O_, O_J4<J+ or delet _4 by the cutrtnl d.,_ngl
..., i

)

)

A Clmnged + October 1972,



C

C

TECHNICAL MANUAL

MAINTENANCE AND OPERATION

R-3896-5
VOLUME i

F-I ROCKETENGINE

GROUNDSUPPORTEQUIPMENT

(It_)(,1_:} TI)YNI )

ii

NOTICE: INSTRUCTIONS FOR THE USE OF THE GSE COVERED

HEREIN CAN BE FOUND IN TECHNICAL MANUALS R-3896-3,

R-3896-6, R-3896-9, AND R-3896-II.

PUBLISHED UNDER AUTHORffY OF THE NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

¢ 15 JANUARY 1964
CHANGED 3 MAY 1972



R.3896-5
Volume I

LIST OF EFFECTIVE PAGES

TOTAL NUM" Of pAOlI IN THII PUIUCATION II 510

INSIIT LAT.IT CHANGIO PAOlI. Dllf1l<)Y lutfllSIOIO PAOlI,

•••)Tf 'hi pclIllM Df r'lt 1,,, "Htdtd b~ 11'14 tho..." II ,lIdtcatlKl
b, 0 lltl'lItol hili ,,, 1M OIrItt -11'"1 01.1'14 pc:It'

COH5'SnHG Of THI POUOWINGI

~
No 'flU.

Pogo
No

I... I,,~.

ltTltliJ ,,, lHnYTJ
1,\ ., ••• , •••••• , ••••••• ,.... 1 Hny 74

I ttliU v ••••.••••••.•.••.• H II~c 70
\' i :J6 Oct 71
~I.\ •.••••••••••••••••..••• "S Hey 72
... 111 Ulrll 'nC 26 Oct 71
VIU ••.•••••••••••••••••••• f1Dec10
~j}: ••• ", ••• , ••••••••••••• J Hlly 1'J.
\IF " 26 O..:t 71

*viO •••.•.•••.••••••• ", •• , , """>' 7.!
"til :U. Oet 71
VIi lhru vHI 'l6 Oet 71
jl( ••••••••••••••• ,., •••• , 811'c 1a

*x .. , •.•••••••••••••• ,., ••. 'Mly 72
"I ", :..!6 Oct 71
xii tl'1.t11 lUi 27 Hay 61,
l( ti Del" 70
ll:V xvi , ••••••••.•••••.•••. 27 !o\tl). 6e,
I_I chrll 1.1 , .. fI (.lee 70
I-'i •••..••••••••••••..• , .. ~6 Oet 71

"'1-(1 tlu'll I-lOP , .. , MIl,)' 7'J
"I-II •••••••••••••••••••• '. , HI)' 7.J.
l·l'J tnt'll 1-11\ 8 Pte 70

... 1~11) ••••••••••••• , •••••••• 11ti)'7.!
·'.W thru 1·1R R fH.c 70

·\.19 •••• , •••••• , 1Itly7'J.
I /.0 eMU I·~J/I·~II 8 Dee 70
~·I ehtll 2-18 :10 JLII (,7
.1'-19 i!2 .'eb 68
~ ..20 •••••••••• ,'., •••• " •• :olO Ju I 67
:.! ..:.H th.·\! :.!.:.!] ........ " .. :.I:.! reb 1)8
2·:;jJI tlu'\l :l.:t'/:.l·:.!fl .. "". ~OJul f'7
'·1 ehru ']-1\ 20 Jul 67
Ij-I thru /j-8 •••.•• ,., ••••• 20 Jul 67
, .. I " 2' Hlr 71
, ..:.I 11 Apr 67

*5-J •• , •• " ••• ' •• , ••••••.•• J Hly 7'1
'-'I tbru 5.. 9 II Allr 67
'-10 •..••••••• , •••••••••• 12 Nov 69
5-11 10 JUD 68
'j·12 thru ,·t'l 11 Apr 67
5·1~ thru 'H6 10 Jun 6K
5~17 II A(li' 67
5·1t4 thru 5-19 10 Jun 68
'-20 thru 5-:22 " 11 Apt' 61
,·2'] ebrll '5-::l1t 10 Jun 68
~_2'; thru 5·:.11 II Apr 67
,·:.lR ., •••••••••••••••••••• 12 Nov 69
OJ.2') ehru 'i-Jll 11 Apr 67
~·'l .. , , ,.,. 10 dUll 68
'F)':.! thru 5-')7 11 Apr 67
')-J8 •••.•••••••••• , ••.•••• 10 Jun 68
~-Jl) thru 5·'.0 II Apr fi7
'j"11 •••..•••••• ,., .••.••.• 10 JLln 68
~-lj2 thru ~·5611 , 12 Nov 69
5-'i1 •••..•••.•• , ••••••• , •• 24 HJIr 70
'·58 .••.••••••••••••..•..• 11 Apr 61
5·59 ••••••••••••••.••••••• 12 Nov 69
'·60 thru 5..65 .... ", ..... 2:.l Feb 68
,.6(, tbru ~·68 •••.•••••••• 8 Dec 70
5-68A ••..•.••••••••••••••• 22 r.b 68
5-6BB thrll , ..680 8 o.c 70
!i ..69 ..•.••••••••.••••••••• If) JUri 68

'}·70 ••••• , ..•.•••.••••• ,., II Apr fl7
'J-11 thrll 'J·T.! " ••••• , .•.. 111 JUri fl~

'1-7' tUli lj ..1'5/'J ·76 ....... 11 "Ill' 67
il.l ••.••••••.••••.......•• 21 Iobr 7,!
(l·:,j thrll 6-' 22 JUri 70
lJ·., 6 tJlIO 70
t,.(, thru 6·8 •••.•••••••••• 2:.! Jlln 70
7.1 21 HIll' 7'J
7-2 th~u 7-:.11 .....•••••••• :U Jun 70
1-2'1 ••••.•••.• , ••••••••• ,. 8 Pec 70
1·n, thru 7-\!6 22 JlIn 70
.;-I ...•••• " •• " ••• , •• ",.21!t1r 7J
8·',J lhru 8-1 ." l.!'J Jun 70
8·~ "O.,e 70
8.' th.rll a-(, ......•.•••..• :14 I., 70
8~7 8 Dec 70
1\-8 , •• , ••••••••••••••••••• :.!11~y6()

1\.1) ,., •••••••••••••••••••• 22 Jun 70
t1-IO thru R-ll/l:H:.l' ....... A 1h.. 1: 70
9-1 'hru 9-9 19-10 •• ,., •••. :W Jul 67
10_1 ••••• , ••••••• "., ••••• 2l Hat 7'.!
10·:! .•....••••.••••••••••• II Apr 67
10-1 •••••••••••••••• ".". :.16 OCit 71
10-~ ., ••••••..•••.•••.• , •• 11 Allr (,7
10.' •••••••••••••••••••••• 10 Jun (,1\
10-(1 :lit HIlr 10
10·7 tbtu 10-8 •••••••••••• 26 Oct 71
10.1) thru lO-l'} Il Apr ('7
10.. 16 :t(, 0<11. 71
10.17 thrll 10·2' 11 Apr 61
10·~b I) Oct 68
~0·:n/I0.28 2(, Ocl 71
10-21) ••...•.•••••••••••••• 24 MIIr 70
10.. )0 ebtu 10.1.211 ' •••••••• Ii.! No," (,I)
10·It:.l'J thru lO-.2L 12 Nen' 69
10 .. \:l'H tbtu lO-":lN 26 Oct 71
1O·"2P tMu
IO-,.2P·19!IO.\:l'P.:;to ....... 26 Oct 11
1O."2Q tlu'u 10-,.:m .•••••. 2\ !-kIr 70
10·"25 •••••.••••••• , ••••• , 26 Oct 71
10·,.~t lhJ'u 10·\2V .•••• ,.. 8 Dl't' 70
10-\2\1' ..•...•••••••••.•• 2\ ~r 70
10_".:2:\ •••••••••••••••••••• 8 Dec 70
IO.I.2Y ., •••••••••••••••••• :.1\ J.tIt' 70
!fl·\2Z 8 hc 70
10·112M ., •••••••••••••••• , 26 Oct 11
1O·\2AB thru IO·\2AC •••• " It Doc 70
10·~2AU •••••....•.•••••••. 2/, Iohr iO
IO.'j:.!A}, •••••••••••••• ,.". 26 Oct 71
IQ-'j 2AP 2~ MIlr 70
I()·~J thrll 10·50 •••....••. 11 Apr 67
10·51 ••••••••••••••••.•••• 10 JlJn 6i1o
10·52 thru 10·"/10-'6 11 AJlr 67
11-1 2' Hnr 72
1I~2 tlu'u 11-) 20 Jill 6';
II_/j tbru II-I! • 22 Jun 70

·12-l t!tru 12-21/12-1!2 'Mlly 72
IJ.1 •••••••••••••.•••••••• ~) Mar 72
IJ-2 thrl.l 1,-8 ••••••• , •••• g2 reb 68

"IJ·9 "...... 'HIIy 72
IJ·IO ••••••••••••••••••••• gg Feb 68
14 .. 1 tbru 14-% 17 Oct 67
1%-' ••• , •••••••.•••••••••• 27 HI,)' 69

1,.·11 HI ,11111 I,,,"
MIIi-7!111-t\ "... 1 lilly 7'.!
1'·1 'o!1 HIlt' ?o!
I').'! thrll 15-' In Jun f'll
l'i·b Rllllt'j'o
15_7 thtu 1'1-') " 10 JUIl f)H
1'1-10 •.•.. , •..••... ,..... R Dee 70
IOj·11 thru 1'j·22 .••..•••• 10 Jllll flfl
1(1~1 •••••••••••••••••••• , \.!l Mnr 7:.!
1(~·2 throl l(,.h? .••••••••. tI !Jee 70
10·71) 2(1 Uct 71
16-]1/16-7.: fI lice 'j'0
A-I ••• , ••••••••••••• ", •• 2'.! Jill! jO
A-2 •••••••••• ", ••••• , ••• 2(, ~t 71

Thls page reflects the current status of the complete manual. All pages
lilted must be in tho manual to make thtl! pubUcaflon currelit and ('ompl&te.

Upon '~elpf 01 tM HCOfId and subMquent drong.,. to Ihil technic.::1 manual, Jersonnl'J relpon51ble for maintojnir\Sll~;1 publl1:;otion in el,l"e"1 sloluS will
O'Cf(1oln thi:l1 <tit prtvious ekongfl have betn leceived and il'l.:orPQroted. Adlcl'l should be ta••n prcrr,otly ,'Ii'll! .",blleotlon it Incomplete,

A Changed 3 May 1972



R-3896-5
Volume I

'rAIII£ OF CONTt~TS

Contents

PAIlAr.llAPJ! PAllAGllAPJl

1
2
~

1-2
1-'<
1-6
1-8
1-10

1-11
1-12
I-IJ
1-14
1-16
1-18

1-20

1-22
1-24

1-26

1-28
1-29
1-30
1-31
1-32

1-33

1-35
1-37
1-39
1-'.0
1-'<1
1-'<2
1-'<3
1-'<4

l!!!:!i.
IN'rJlOIlIICTION

F-I MAlIlIAI,S--TlUml StlPPORT
FUNCTIONS • I •• , •••••••••••••••

flow to Maintain Your Manual •••

COm'IGllRATION WENTIFICATION ••
MD ~Yl!Jtem ••••••••..••••••••••

CQflFI(iURATION CllANQt;S==tW!lIA!,
f:m;CnVITY ., •.....••••......

SECTION I
GF.NrnAJ. MA INTENANcF. AND llIJ>ATIl

SAFF.TY PRECAUTIONS •••••••••••
Electrical SYlteme •••.••••••.
Pressurized ~y~tem••.. , ..•.• ,
CleaninA' Rolvftntfl •••••• ", •••
Triohloroethyleno nud Tri-
chlorooth"'nc •••..••••••.••••••
Cl !:fan! nA; Compol..'nd ••• , ••••••••
I.cprcpyl Alcohol •••••••••••.
Drycleanin~ Solvcnt •• , •.•••.•
Acids ••••••••••••••.•.•••••••
I/lquid NitroJ(en .
Incompatible Hateriall •••••••

CONTAMINATION AND DAHAGt:
PlU.VDf. ':00 REQ!J'tIIDlD1TS .......
Contamination Prevention •••..
Oama.q:e Prevention •••••••.••••

PRESSURIZING AN:! PI'RGING
AGeNT R"9Tnlll~~TS •••••••••••
lleHum .
Galeau! Nitro"en •••••••••.•••
Liquid NitrcKen •..••••..•••••
Fuel •....••••••••••••••• , ••.•
llydrauHc Fluid .

MATERIAI.S AND EQUIPMENT ••••••

CORROSION ••••••• , ••••••••••••
Corro.ion-Pro"e Area••.••••••
Nut.. and Bolt" ...••••• II' ., ••

Flange. &Ad Conn.c~tonl •••••.
Weld Area, •••••••••••••••••••
Grevicee apd Joint. to ••••••••

DiIJl!limilar Metale ••••••••••••
Removing Paint From Corrodet
Areal •••..••••...••.•.•..••••

vii
xi

.1 iI
xiii

.iI i

I-I
I-I
I-I
1-2

1-2
1-2
1-2
1-2
1-2
1-3
1-3

1-3
1-3
1-'<

1-5
1-5
1-5
1-5
l-'j

1-5

1-5

1-11
1-11
I-II
I-II
I-cl
1-11
1-11

I-II

1-10

1-56
1-5B
1-60
1-62

1-70
1-72
1-711

1-76

1-78
1-80
1-82
I-B~

1-86
1-88
1-90
1-92

1-100

1-109.

rlNWillo; Cflrrollfod Sur(a('(IH

Rl'movil1" Corrosion ~'rom Cnrhon
~t... 1 ., •• , •••••••.•••••••••• ,
Itflmovillj,( COft'OS lOti From
Corro911111-n(ll'lb tant Step 1,
Nic~kj\l, Rnd Ni"kf·l Allovfl _""
Hfomnvinll Cuno!'lion 1"1'0/1)' Ce.dmium
Plntf'd, Chl"omC'-PJntNI, N1ckpl
Plnt,(ltl, nnd Silvl'r-fllntf"l! J'nl'h.
H(lmovinJ.( COI'!'(ltdoll Frolll Alu-
minum Alloy ...••• , •••• , ..•.•.•

CLf:ANING •••••. , .••••••• "., •••
Cl('anin~ H('tnI Parte .•• , .
CINUlill~ NOlllnC!'tnl Pftl'ta ••. ' ..•
Cl('nllill~ (;onlldllUtiOllA of HfltRl
nnd Nllllln('tnl PArt,A , •.•••••••••
Glpnnill,l( Wi"f" ~1{'Ah FiltC'r'H •••.
ClpRllinv, J':lc('tdr.nl COmpOl1rllt....
GI('nnllljJ; Ihll.r4t ,Hnphl'lIp;m
A811(1rnhl iOK •• , •••••••.•••••••••
C1fo'anill~ Prl'AIIl'lrp TI'ftIlHdu(,l'ra ••

Dryin"t Cleuned PArts .. , •••••••
Inspectill[( for Channcfltl ....••

IlANllI.ING ANIl PACKAGING CI,tJIN
.@Ilti ..

INSN;CTING PARTS FOil DAMAGE •••
Visual Inapl'ction •......•..•..
Dyc-Pc1'Il'trant Inlip('ctiul1 """
~i"liI:netjo Partif'lu Tnflpoot!on ..

lll;CAl\l. .....••..... , ....•......
nepai rin,(( Thr{'o.d9 , •.....
n('pairin~ W('ld~ or Crftcka •••..
RC!pail'in,l( Damap;NI SeP1lill~

Surfac(Os •...••.......••..•....
Iwpaidn/{ ChC!ruh(\! Film •••• , ••
Ilcpairinj( Paintf'd Surfaces ..••
Repaeeivatinr ;OO-Spric9 and
flOO-Sorics ell eion-Rcs1etftnt
Ste~l .•••.•••.•.••••..•••.....

APPLYING LUDRICM'TS, SF.ALANTS,
AlliiCOfn'oliNDS ..
Mcthcd A - Applyill~ Lubricant
to StrlliKht Thread. (static
Condition; •...••.......•..•.•.

1-12

I-I ~

l-I/,

1-1/,

1-1 '•

I-I)
I-Ii
I-Ill

1-17
1-17
I-l~

1-1')
1-19
1-20
1-20

1-20

1-21
1-21
1-21
1-22

i-22
IJJ2
1-22

1-23
1-23
1-23

1-.25

}-25

underlin&d nUNber. denote tiRurel.
Undlrlinod title. denote primary paragraphl.

C.U1nged 8 December 1970 i



Contents R-38Y6-!i
Volume I

TABLF. OF CON'l'r};TS
(Continued)

PAllAGItAPIl

I-lin

I-lor;

1-10h

1-107

I-lOR

1-109

1-11 ()

1-111

1-112

1-113

I-III,

1-115

1-116

1-117
1-119

1-121
l-l~J

1-125

1-127
1-129

1-130

1-131

1-132

TIT1.f:

~ethod F - ApplyinJ( Luhric811t
to Wallherll .....•....•...•.••.
~'e thad {l - ApplylnM; IluhricAnt
to Tllbo (:ouplinK NutR ..••.•..
H. t.hod I - Applyln~ Thread
l'Ipalant Tape ..•..... ,., .....•
Hethod ,f .. Applyinp; l,ubl'icant
to n-llill~e (static Condition).
~l(!tholl K - A'PPlyin~ },ubricI\nt
to O...Jlillj.ts for Retention .....
~lpthorl L ... AppIY!ll" lJubricant
to ()-Ill"~e (ny" ...ic COlld!tion)
~fe thor! M - Allplyin~ Oil to
rl-llin~e (stal.1c Conditioll) ...
H.th,,) N •. Applyln" 011 to
O-lll,,~e (r1Yllamlc Condition) .••
Method 0 .. J\PI)lyillJ( SeAlant!
to Flat S"ale (static
Condltlor) .
Me thod V - Applyin~ l.uhrlcatln~

Powder .••...•.•.....•...•.•...
Method .. - ApplylnK 1,lIhrlcente
to Plain Ile.rinK (SlIdiIlK)
~urtnl~ell ••••••••••••••••••••••
Heth"J X - ApplylnK l,ubrlo,,"lo
With Gre.le G~n 0 ••••••••••••••

Motl,od Y - Applyin" L',bricanll
to l\all, Roller t and Needle
Beftl,"lnKfI ••••••••••••••••••••••
Meihod Z - Applyin~ I,ubrioan~.

to Metal fi!idln~ Surfao~• •...•

TN!,TAI,LING TJIIlEADWD FASTOO'RS.••
rnllt ... llinp; Counterflunk HiKh-
~t .enKth and Il!~h-Bearln~

W'll!lhere "'" ........•..•

TOllnUDIG .••••.••••••••••••• , ••
ijitTn~ rrOl'qlJ~ Wrench ....•••••..
F'a",tenel' Crl)sl-TorquinR
!'ethod ............•.•••.••. , ..
"'orque Value Hcqllirement.8 I ••••

'L'orque Values for Fa-stoner.
in Phenolic Dlock and L.op-
'ryPe Cl po .
Forque ValueB for Nonlocklng,
Flared~ube CouplinR Nut.•.....
Torque Value. tor Gaeketed and
NongalketLd Fitiiugs ..•.••...
Torque VAlue. for Bolt., Nutl,
and Scrowe ...•....•....•.••.••

1-26

1-26

1-26

1-2(,

1-26

1-27

1-27

1-27

1-27

1-27

1-28

1-28

1-28

1-28

1-30
1-30

1-3U
1-31

1-31

1-31

1-31

1-31

1-l1J
1-1 3~

I-lJ7

1-139

2-2

?~"l

2~

2-7
2-8
2-10

2-11
2-12
2-iJ
2-14
2-15
2-16
2-17

2-18
2-19
l=U
2-21
2-22
2-2)
2...2~
2-25

2-26

2-27
2-28
2-29
2-30
2-)1
2-U

TI'I'L~:

SAt'BTYWrnING •.................•
sarotY'llrln~ Method ••••••••••••

INSTAI.UNG !lI9m TIflIING ••••••••

INsTAI.I,ING Fl.~:Xll1LI·: ROSE •••••••

INSTALLING ~:I,r;c'l'IlICAl, llAlU,-r:HS
OR CADI..E .............•.....•...

SHIPPING ANll HTOIIING ••••.•• , •••
Rocke ldyno Automatod PAokAltinK
SYltcm ...............•....•....

~r:CTIllN II
IlYDIlA m,Ie .'IJolI'ING UNIT G2025

1l,:HCltJl'rION .\NIl Lr:AIlING
PAllTICULAH,S •..•••.••.•••••.•..
Fluid Supply n.,,,orvolr .....••.
Pump Inlot FiUer .
Fluid L<!vol Indicator GOKc •••.
Control Panel ......•.....•....
Pump Outlot ProseuTo and
AcculZlulator Pred'UTO Gaj;tos ....
PUIllP Inlet Pre.llI..e Oaae ••.••.
PlJlllP Inlet T.JZlperat(lre aa,Ke •••
Return Flowrato n&j;te ....••....
Bypalill Valve •....••...........
Presl!Iure Uelic! Valve .
Pre••ure Compenlator ...•.••••.
Accumulator Bleed .nd ShutoU
Valve•...........••..•........
Panel LiKhtl and Swl tcbe......
Mechanical Componenf-,II ••.•..••.
Ilydraullc PumpinK Unit G2025
Ilydraullc Soh","tlo ••••••••.••
Ilydraulio Pump .
IIiRil-PrcaBufe Fi 1teTe ....•....
Hi~h··l'relllure Relief Valve ....
Shutoff Valvo •................
holo.tion Valve and 1.0"'- 'lnd
IIiKb-P"oeoure Samplo Tap Vah'o.
HiRh-Pr•••ure Outlet Gage
Snubber ..••.•.........••......
Flow Tube ...••.•.••.••••••••.•
Return Mill/Hold .
Ileat ExchanKor ..
Accumulator .•.••....••.....•..
Electrical ~omponente •••.••••
IIydrou1!c Pumping Unit G2025
Eleotrical Schematic .••.••...

~

1-12
1-12

1_1'1

l .... '.U

1-1,1

2-1

2-2
~!-1

2-)

2-3
2-5
!.!-'j
2..(,
2~

2-7
2..7

2-q
2-9
2-9

2~

2-9
2-10
2-11
2-11

~-11

2-11
2-12
2-12
2-12
2-12
2-n

Underlined numberll der.utl!' ligures.
Underlined titl•• denote primary paragrepb••

\I Chll.nil,d 8 December 1970



R-389cl-5
Volume I

TAD!.E 01 CONrmrS
(Continued)

Contents

PARAGRAPH TIT!.E I'ARAGIlAPH

~-1J

~-",
~-J5

2-1(,

2-J7
2-JR

2··J9

~-',O

2-'11
2-'..,
2-'11.

2-',5
2-'17
2-'IA
2-,,9

2-52
2-5"
2-55
2-56

2-57

2-5A
2-61
2..(,2
2...(,J
2~il

2'.(1:;
2..(,(,
2...(,7

2..(,A

2-70

2-71
2-72
2-7J
2-75

2-77

Elcetrh:nl C:ontrol 1I0x •.......
FI uil! JftYH I Pre_MUff' ~""'i leh .•.
Accumulator Prechar~e Pre8sure
Swi tel. , I ••••••••••••••••

Pump Tnht Tftll'Perature Thermo-
Iwi tch , .
UOIITl'lleter ••••••••...••• , •••.
Fi Iter IHtterential Pr~811l1rO

Micro.witch .. , .••••...•....•..
Pump Motor ., ...•.••...•....•..

TIII:OIIY OF Ol'f~lATtO~ •••••••••••
~:lectrtcal Syetom , .
Motor Control CirclJlt .•...••••
llocal COlltl'ol al1d Honitor
Cirelli t .....•..••........... ,
Ifydrul 10 ~rlll tom .•••••. , ••.••••
AQcu~ulator OporAti~n ..•••.••.
Heat F:xohan,::co'l' Operation ..•...
PUlDpinK Oporation • 00 to ••••••••

fo{A mr I:NAN('E .......••..........
Hydraulio Pumpin/.( l1ni t (;2021)
Wi rinJ( ()iauram ••••••..••••.•..
Checkout .......•..•.•..•...••.
.,iII'&k-'r8I1t ....•...•••..••.•.•..
fiel1er Valvo AdJuetment ••.••..
Thermolwitch and Preftlure
Rwi tch Tellt ...••••••••••••••••
Flow and Fluid I.evel Switch
Tellt ••••••.•••••••••••••••••••
Removal and Iriitallation .•....
lIe~ovin~ Aeeu~ulator (I) .
In.tallin~ Aecu~ulatol' (I) .•••
In.tallin~ Check Valve. (2. 5)
In.tallin~ Check Valve lJl ....
Install inK Check Valve I, •.•.
Inetall:l.I:;( Chock Vnlvo 6 ....
Ine tall ing Jlip;h-PrelJ sure
Rample Tap Valve (7) .
Iru,tal1in~ J,ow-Prol8ure Sampltt
Tap Valve (Ai .
lIemovin~ Pilot-operated Valve
(27) .
In.tallin¥ Pilot-operated
Valve (27! .
In.talling Shutoff Valve (28) ••
In.tallin~ Cheok Valve (29) ••••
GleanilJoIt •....•.•..••.••..•.•..
Sen"ioinJ( ..........••••.... ".

~~~ " , .

2-11
2-11

2-1',
~-111

2...",

2-15
2...1')
2-15
2-1J
2.. 15

2-16

2-2'J
2-16
2-16
2-17

2-IA

2-18
~-19

2-19
2-19
2-21
:?-21
2-22
2-22

2-22

2-22

2-22

2-22
2-22
2-23
2-23
2-23

2-23

J-'I
'5-1
3...(,
J-7
3-12

J-/\
J-9
3-10

J-Il
'5-12
3-111
J-15

3·-}(>
J-17
1::2..

J-19
i::.U
J-21
J-22
J-21

J-32

4-2

~1-:C'rION III
IlYIJllAm,ll' l'IIMI'TNIi IINIT 1i202h

Pf:SCIlIl'nON ANn IJ:AOING.
~~IJUnLA]2 . , .
I{\ tll'aul ie PUIIlP •.••...•••...•••
Fil tor-Reparator .
}li~h-Prcb81Iro Filter .
Elootrionl ,Junction Box
lIyllruul ie rllmpinJ( l~,it G202(l
flloCl trionl Sohumatic .•........
GRj,(O i'anp 1 ••••••••••••••••••••
lI1~h-Pr08ttlll'n ~Iald roll! .
Low-Prell"ul"(, ~la'lifold .....•.. ,

'I'1fI:OIIY I)t' O!'r~L\TION •••••••••••
1':lcotrtoRI S.\'Atf'm .
Motor Control Circult .
Locnl Control and ~lonitor

Cil'cllit .. , .•....•......•.....•
Iwmot9-{~olltl"ol Circuit .
Ilydrl\ulir. ~.~·lItC'm •.••••••••••••
Ilydrl\ulic' PllmpiliK I1l1it n2o:..!6
Hydra .. lic Kch"mntir. ., •.....•..

MA~ENANC~: •••••••••••••••••••
lly1lralllie (>lImpill" Unit G2C26
Wirin~ OIB"ram ..
Chockollt .
Proparation for Checkout , ..
Ij ow-]lrCfl81.1re Ilcak-Tc8t and
rump Calle Holier Valvo TOJl!lt •••
Bloctric81 T08t .
HiA:h-PrcsBurf' ],('nk-.Tcet and
HiKh-l'r'(':1ltUrC n"linf Valve: and
COmptJllntor' Ad.ill8tmont ., .....•
Ilomovnl and IIlHtnllntton .
CloRninu •.•........•...••.•...
ScrvicinJ( , .. , .

mSI'ECTION .

SECTION IV
AcctWnAToli tNIT 02027

m;SCRIJ'l'ION AND !.EADL'lG
PAllTICUI.AlIS ' .
Accumulator Tankll .•••••.•.•..
Coutrol Pano I •.•.............
,"tlot Manifold .

TIlf;ORY OF Ol'mlATION ••••••••••
Aocul.llUlator Hili t Schematic ..•

) .•1'\
) ..)
)-)
)-3

J-7

)-9
'·,10
j-l0
}-IO

J-IO

Underlined number. denote figUre••
UDderlin." title. denote primal~ p~ragraph••

Changed 8 December 1970 III



Contents R-3U96-5
Volume I

1'AIlI.r: IlF CON'frl;TS
(I:ontinuod)

IIJ\IIA(jltAIII' TITl.E I'AJlAfiUAI'11 'rrl'L~: PAW:

'l'elllt ••••••••••••••••••••••••••

TiU':IlIlY or' OI'rJtATION •••••••••••

SI'CTIO~ I'
1:l>1011i1: cm:cKlllrr CIiNsnU: l1'l1.~

6-1

r,_I,~

')-')l,li

""'')7
')"'')7

r;-hO

'j-fdl
j-f,O

1-f,U
r;-(.:!
1~,~

';-f,2
r;....(l~

-:;....('3
';-t,J
;-41)
j....{,1

j~,j

'1-flh
-:; .....417
1-hH
1'j-fIH
fj-l·,H
j-f,H
!j-6A
1...(I~tC

Ij..(,AC
) ... r,~C
lj-6~r.

'j...(lfW
Ij-6RC
fj-6f1D

h-2(,-,
(,-,
6-3
()-J,

l)-j
6-1)

.....................INHl'r:CTION

T(IRt.ill't ••••••••••••••••••.•••••

cmn'ONEN'r Ilr:I'A III .
~'lo'wnlOt(lr 19-90:.!"57/1:! •••••• , , •••
UiEUl88('Dlhl in" ., .
Ull'ftnilll.(' •••••• I ••••••••••••••••

IIIII,-CC' tina: nnd ll4"'paidnJ.( •••••••
A.el!ll'rnlll i Ill( •••••••••••••••••••••

OI'ImATlnN .

11('l'lIovinj.( ••••••••.••••••••.••• ,.
IflRt.allinlt •••••••••••••••••••••
Sl'rvicilll( •••••••••••••••••• - .••
ell 1ihrat Inn-<:tH'ck 1I('ql!irf'mj·nte ••
Rhippin" .lld stnrft.l(C' ••••• , •••••

MAIN'UNANCr: .
Pneumatic Flow Monitor Schematic
Checkout , •••••••• , ••••••••••• ,.
Leek Teet!"" •••••••••••••••••••
Fm,ctiolJ Teel:iilJK •••••••••••••••
ItemoviJlJ:t •••••••••••••••••••••••
Installi"" ••••••••••••••• , •••••

HI':CTION VI
I'NI':IIMATn: FI.OW HONITOII~

G3130 ANI! 1ll!

IJr:SCHII'TIoN .

GA"e ~avor 19"'9023777 , ••••••• I.
01eft,u,rmbl inp; ••••••.••••.•••••.
Cl('Anfnp: ••••••••••••• • •••••••
Inopectln" and nopah .
AR8(1mbl illM: •••••••••••••••••••••
Toet!ll,l( •••.••••••••••.•.•••.•• ,

~'\owm~t(ll' '~'('"t H{'tllp "' to ......

Pru IHIIl 1'(1 HC~1I1ftlor PJ-C)021772 •••
Hi8UHtll'nlhl ill/.( •• "., •••••• , ••••.
CI(Inn i IIA' •••••••••••••••••••••••
In8poclinp; and HC'pnirillJ( ••••• ,.
A8efltnhl in" •.••• , •••••••••••.•••
rostfnu; ••••••••••••••••••••••••
'lo,u' Vn.l VI' 1()-t)n~177'1 ••••••••.•
IH Rftf"ICmh I ill" ••••••••••••••••••
Cloanin" •••••••••••••••••••••••
Tnlpcc tinj.( And nopfti rilJ,:t ••.••••
AI !uHah I inR' •••••••••••.•••••••••
'ret!l tinA' ••••••••••••••••••••••••

"j-JO
')-,}2

1-"5'.
j-l

"1-i6

1-"5A
1)-)(1

5-'.1
':;-1.2
j-l.1
')_I'lI1

';-'1')

~17
~
":i-/IR
')-'IC)

1)"'10
tj-j 1
5-')2
5-1')2\
'J-52C
'i-52!)
1j"1J2g
fJ-'J2F
1J-'J2G
5-5211
Ij...j2K
')-1)21,
j-!jm-!
5-'j2N
5-~2P

6-6
!i::i
6-8
6-10
6-\1
6-12
6-1~

')'-1
)-1
')-1
Ij-I
')-)
')-3

5-36
5-38
5-39

1)-10

5-69
5-11
5-12
5-0
5-12

If -1,

1.-1,

1.-1.

11-')
11...(1

' 1..(,',-I',
'.-fl

~-15

j-20
;-21
';-26
lj-2(,
j-27
1)-29
5-30
5-33
5-3'4

....................lliHl'l:C1 ION

'IA [)\'l'I:NANCI'; " ..
Chpckout ••••••...••.••••••••.•
Preparation for ehcckout .••.••
!.rak-T(·J t ••.•.•.•••••...••••••
I!emoval Rnd Tm,tal1ation <, •• "

('}I>aniu;;t ••••••••••••••••••••••
"'if·rvicillj.( ••......•..•.•••••• ,.
ral ihrnt.ioll ••••.••••••••••••••

LOO~ f: EQ IJl PMJ<:r..l' •••••••••••••••

~tAOOt::NANCE •••••••••••••••••••
1J1~ine Chrckout Consolo
Electrioal ~chelllBtlc .•.•••••••
T•• t rlqulpmont and M.torlah .•
Chcck~ut ••••.••••.••••••••••••
Uf'colJIDtlllded Enp;itH' ~itl:lulntl,)r ••
~lpcttic81 Test ••.....•..•.•••
Hcconnended Teat R&tup Cable
nlnjlram ..•.....•...•.•••••••••
m:r) :"iYltClI1 J,eak-Teet ••••••••••
Pn(iumalic!UytlrRllUc ~chcmatic ••
H~I ium ~ystem r...,.ak..,Tcst •••••••
r.(IX.~)cnl1 Air SYShld Ijcnk-Toet
~fh8i I e A SyR tNt! I.cnk-Tc8 t ••
FrrQn ~Y8teDl Leak-'rest .
Hyclraulic System Leak-TeRt ••••
(is.) ~ylttrm f'unctioll-Tol'lt ••••••
lIeth.liD ~)'Btem lo'unction-To"t ..•
I,O'\-CloBn Air ~.r9tcm f'l1nction-

IH:'CIlII'I'IOI: AND lJ'IIlIJ(G
l'All'l'ICIJloAllS •••••••••••••••••••
I~~illr f:llccknut Console •.••••.
l:ollso),' Paunls •..••••••.••••••
l:lcctricRI [o;y"f,('ra •••••••••••••
PIIPlimafi(" "i'yf;tt;>m ••••••••••••••
Hydrftlll ic ~yftt\'m ••••••••••••••

~liui1e Air S)'stCt:ll Function-
'l'~et .............•••••••••••••
Freon System Flmction-Jrclt ••••
Hydraulic ~y.te", Fuuctlon..lJ'e.t.

'}-27

5-28
5-29

1)-13
5-21

'l-l~

'.-1'.
'1-) j

'I-HI
1,-17
".. )()

',_~,

'1-21

2::!!
';-1')

1::2
'i-I7
1;1.1.

lj.... lA
1)-12
lj-llJ
r;-:,W
'j-21
')-~2

lj-2J
1j-2'.
;-2::;
j-26

lfnderlu'led numberl!l denote figure!.
underlined tltlee denote primary paragraph.,

Iv Changed 8 December 1970



R-3896-5
Volume I

TAIlLE OF CONTENTS
(Contbu.d)

Contents

PAIlAGIlAPH TITLE PAGE- PARAGRAPH tiTLE PAGE-
6-16
6-18

Servin!"1 ••••••••••.•.•.•••••• 6--5
Shlpplnl and Storlnl •••••••••. 608

INSPfX:TION •••••••••••••••••••• 6~

SECTION VII
ENGINE VERtICAL INSTALLER 04049

AN1l 75115150'i

a-2

8-6

SP::TIOli VIII
£NOINE ROtATOO SLDlG G4050

D!bProTION ••••••••••••••••••••

DESCRIP'l'ION .

Ol'F.ll.4.TION••..•.•..••..•.•.....

8-1

8-2

8-2

OPF.llATION .....•....•...•......

MAINTENANCE ..•....••..........
Checkout •.•••••••......••••••.
Pre~aration tor t~e to •• _to .0 ••
Leak and Function T~.tin~ .
Proor T•• tlng ..
Re.ovinR •••••••••••••••••••..•
Tn.talling .
S.rvicing .

m:RCRXPfHti ,
tJlgine Vertical TnetaUer G',O',9
En~ine Vertical Installer
751151505 .
J~dr.ulic System ••.•.•••••••.•
Engine Vertical In.taller Ky
dr"ulto Sohematic •.. '0' ••••••••
Engine Vertical Inotaller
751151505 Pneumatl. Sy.te••••••
Engine Vertical In.taller
7'iH'i1505 Pneumatl. Sche..tlc ••
Blectrieal ~y.te•.•.. I' '0' ,t,.
t:nglne Vertical In.taUer
F.leotrj~.l Soh...ttc Of' •••••••

t:nglne Vertical In.tall.r Elec
trl.al Junction B•••••.•.•.•..
Engine Vertical In.taller Wiring
DiARru •••••••••••••••••••••••
Control Con.ole ••••••.••••••••
Alilluth Drive ..••.•••.•••••••.
.Jlgln. Vertl.al In.taller P••i
tlonlng H.ch.ni••....• , ...•...
Engine Plattorm .nd LI~ting

Cylinder .
Vertical Tilt Cylinder•...•...
Horizont.l Po.ltlo~lng PI.ttorm

7-2
7-3
7-5

7-7
1=l
7-9

1::i
7-10
1:2
7-6

7-1I

7-1I
7-12
7-8

7-1'

7-1
'
,

7-15

7-16

7-19
7-21
7-23
7-24
7-25
7-26
7-28
7-30

7-32 INSPECTION ....................

7-1
7-1

7-1
i-l

7-5

7-4

7-7

7-8

7-26
7-4
7-4

7-10

7-11
7-1i
7-11
7-12
7-14
7-14
7-15
7-24

7-25

8-8
§.:i

8-10
8-1I
8-12
8-lJ
8.14

8-15
.l!::l

9-2

9·4

9-6
H

.2:!!.

9-8
.2:i

H
9-IC
9-11
9-12
9-13
9-14
9·15
9-16
9-17
.2:1

9-19
9-20
9-21

9-22

MA. INn:NANCE •••••••••••.•••••••
Engine Roteting Sling Elec
triea1 SoheDl8tic ••.•••....•••.
Proot Teat .
Fubcti.n Te.tle' ..•....•...•••
DI llbllng .
A••ellblibl .
ServiciDl •••••••••••••••••••••

SHIppING AND STORAGE.•••..•.•
En,in. Rotating Slinl Wiring
Oia.ralll •••••.•••.•..•••.•..•••

SP::TIOH IX
FLIGHT COHBuqTION HONITOn 703227

Pt'Sl!BIPTIOH ANI) I apoo
PARTICULAM •• I I. I •••••••••• ~ ••

ZUEQRYor OPERATION•••.•••.••.

MA. IliTENAJrlCE•••••••••••••••••••
Coetrol Unit Circuit Bo.rd
Sche..tic {Typical) •.•••.•..•.
Aceelero•• ter end Nor..11zial
Neb,ork Sche.tic .••••••••..••
Ch.okout of Control Ublt ••.•.•
Sugg•• ted Te.t S.tup tor
Circuit Bo.rd Ch.okcut ••.•.••.
Coutrol Ubit Wiribl Di.gr•••.•
In.ul.tiob R••i.taDc.-T•• t •.•.
No idl-LeVI1 'fest••••••••••.•••
Tril••r Le~.l Aaplitude-Te.t ••
Filter GaID ~Iitude-T ••t •••.
Prequlaay-B••poDa. Te.t .••••••
Stal' lID. IIIzl...Ontp..t 'le.t.
Ti..-Del.y T••t •..•...........
Checkout of Aocel.ro••t.r •••••
S......t.d T••t S.t..p t.r
A•••I.rol.t.r .ud Ho... li.i..
N.twork {!7Pic.l) •••••••.•••••
Int.rnal a..i.t.DC.-'l'e.t .•••••
Inoul.tioD a..iotabC.-Teot. '"
O..tput .nd C.llbr.tlob
C.paOitaD••-T•• t •••••••••••••.
No...li.iDI-N.tw.rk T••t ••••••

8·2

8-4
8-2
8-6
8-7
8-7
8-7

8-10

8-11

9-1

9-2

9-4

9-'

9-4
9-4

9-5
9-9
9·5
9-5
9-6
9-6
9-6
9-7
9-7
9-7

9-7
9-8
9-8

9-8
9-8

Und.rlin.d nUlb.r. d.n.t. tilur••.
Und.rlin.d titl•• d.bOt. pri..ry paragrapb•.

Cballled 8 December 1970 v



Cont~ot8 R-3896-5
Volume I

TA8LF. OP CONTflo:TS
(Continued)

,ill!£

9-23

10-2

10-'
11l-;
10-6
10-7
10·A
10-9
10-10

\0-12
10-13
10-19

1O-~1

10-'j
lQ.-..!l

10-21

10-2'j

~

10-7
10-8
lQ.::.2
10-26
1O-:!7
10-28

.lQ::!Q.

)0-29

10-30

10-31

10-32

Accellrometer-S.alitivity lad
Frequency-Re_poDI. T•• t •••.. of

SIX:TION X
COKPONENTS Tl:ST CONSOLE 03141

AND COMPONENTS ADAPTffi
SET GH43

OESCRIPTIO/i AND LEADING
fAl\TlCIJUillL ••••.••••.••.....•
Compon~nte Te8t Coneole •..•.•.
Cnn.ole Pane18 •••••••••••••.••
Electrical System ••..•••••••••
Pneumatic SY8te~.. ", ., ..•••..
Hydra'll ie System••••••••••••••
Mon i tor System••••••••.•••.•••
Components Adapter Set•.••• , ••

THEORY OF OPERA TION ......•...•
ComponcntB Te~t Coneole ..• , .. ,
Component A Adapter Set ••••••••

~TENANCE, .
Teat EqUipment .nd Hateri.h ..
Components Te.t COD IDle
Electrin.ISnh...tin•.••.•••••
Chenknut of Compon.nt. T•• t
"::on.oll ••••••••••••• , .••.•••.•
Eleotrical Ground., Pover-,
and VoltIIP.Te.t •..••.• '0 •••••

Patch-Panel and Patcb·Cordl
(Typic.I) ..
Potch.P.n.1 T••t S.tup••... ; ••
Te.t S.I.ct Switch·Li.bt••••..
DC-Volto.e Cbenk Point••.••••.
Tim.r St.rt/Stop.T••t •.•..•...
T~mperftture-IndieBtor-Teet••••
Pncumntic Source Control,
Sy.tem Supply. High-Pre••ure.
nnd Pressure/Temperature
Monitor Systems Leak-Test •..•.
Components Test CODloie
Pneum.tic/Hydr.uli. Schemotin.
Low-Pre88ure, ~ T.ok Pree·
sure, .nd Flow/t. P Moni tnr
Systems Leak-Teat •••••••••••••
lligb.Pres.ure Fusl-Co..patible
and Hediu~-~eeeure Puel
Compatible Sy.t.... ~e.k-T•• t ••
Pre••ur./LlP Monitor Fuol·
Compatibl~ lod Low-Pressure
Monitor Fu.l-Compatiblo
Systems ~.k-Test•••••••••••••
Pn.umotin Utility Outlet.
System Le.k-Test•.•.••.•.•••••

9-8

10-1
10-1
10-1
10-1
10-'.
10-'.
10-'.
10-5

10-6
10-6
10-7

10-7
10-7

10-51

10-8

10-8

10-9
10-11
10-13
10-14
10-15
10-16

10-17

10-18

10-19

10-19

10-20

10-21

10-3)
10-'4
10-35
10-36

10-37
l!L:.!l
10-3jA
10-38
10-39
10-1,0
10-42
10.. 1.',
10-1 't
10-',6

~.

10-48D

10-1'011

10-48E
10-48F
.lQ.:!!&.

10·1.8J
!Q-I'tD
10- /.9
10-51
10-52
10-53
10-5

"10'55
10-56
10-58
10-59
10-60
10-61
10-62
10-63
10-65

Hydr.ulin Sy.t... Le.k-T•• t
Pn.umatic Sy.tem Function-Te.t
I~dr.ulic Sy.t.m Function-T•• t
Cho.kout of Componente Ad.pt.r
Set .. , •. '" ••••••.••.••...••.
Proof-Te.t 01 HOle•••••••••••
Proot-~It Requirement. tor
Holle•••••••••••••••••••••••••
Le.k Teot of 110'.' .
Rel~ef Volve function-Teet .,.
Calibre tor Fune tic n-Tellt .....
Remov iUR •••••••••••••••••••••
lnat811ing .
Servicing •••••.•••••.....••••
Co librn t ion..Chark nequ iromenta
Shippin~ and Storage ....•.•••

G9fo1P!llQ;NT REPA m .
Ro.ulltnr. 19..9021932-1,
19-9021932-2, 19-9021932-3,
and 19-9021932-5 .
Dis8B8cmblinR Regul.tora
19-90921932-1, 19.9021932-2,
.nd 19-9021932-3 •••..•.•••.• ,
R'lul.tore 19-9021932-1, ..2,
.nd -3··EKplod.d Vi.w ...•••••
llia......bli"l RelUIl tnr
19..9021932..5 ••••••.••..••.•••
Relul.tor 19-9021932-5--
Exploded View ••••••••••••••••
CleaniDI •••••••••••••••••••••
In.pectirg .nd Repeirinl •••••
Allow.ble Alter.. te 9-Ri"l
P.rt NumberllJ ••.••••••••••••••
A.....blina g.,ul.toro
19'9021932-1, 19-9021932-2,
ond 19-9021932-3 .
Assemb 1in~ Reauln tor
19-9021932-'j ..
1lJoting ••••••••••••••••••••••
Regulntor Test Setl'p ••.••••. ,
llan,] VOlVO 19-9022606 ........
Dis.88ombl inK •••••••••••.••••
Cle.nine •••••••••.•••••••••••
In.peoting .nd Repeiring .....
A"aellbliog ••••••••.••••••••••
Tetlting ••••••••••••••••••••••
fIond V'lve 19-9026501 .
Dis81.. embliDR ••.••.••••••••••
Cleaning ••••.•.•••••••••..••.
In.pentina .nd Rcpa irina .....
Assembling ••••••••••.••••••••
!estiJJ&: ••••••••.••••••••••.••
Hond V.lve 19-9021936 ••••.•••
Di8aftl811bling •••••••••••.••••

10-21
10-24
10-26

10-27
10-27

10-29
10-27
10-2;
10-27
10-29
10-29
iO- I,2M
10-',2N
1O-

'
,2M

10-_2M

10-42P-3

10-42P-5

10-42p-8
10-42p·IO
10-42p·10

10-42p.10

1O-',2p.IO

10-1.2P-13
10-_2P.16
1O-1,2p·18
1O- I,2P-18
10-_2P-18
1O-42p·18
10-I,2P-18
10-',2P-18
10·_2Q
10-428
10-428
1O-41<il
10-421\
10-421\
10-_25
10-425
10·I,2S

Underlined numbere denote figure ••
Und.rlined title. d.note pri..ry por.gr.ph••

vi Changed 26 October 1971



l'AI~\G1L\1'1i

R-3896-5
Volume I

TAll1£ OF CONTI.Nffi
(Continued)

I'AJlAGlL\l l ll

Contents

l()~hh

10-1>7
lO~tl~

lO_lllJ
1(1-70
10-72
)0-T\
tn~7'l

10-71)
111-7h
1lI-77

lO-7~

10-80
10-81
lO-H~

1O· 8)
J).. L:ili
lO-fl!1

10-8(,
IIl-H7
10-1\8
IO-8~

10-~O

1O-~1

10-93
lO-~"
10-9)
10-96
10-97
~O-'J8

10-100
10-tOI
lO-lO~

10-10)
10-101,

1O~ lOr;
10-107
111-108
10-109
10-110
10-111

10-112

11-2

11-"
11-6

C It'I'll illJl, ••••••••••••••••••••••

IrI"ltU!C t illJl und U('pllll' HIJI: ••••••

AHfll'mhllllj.( ••••••••••••••••••••

Tt·st in~ ••......••.•.. , .......•
1I0llti Va lVI- ·'21j1)T-IPP .•••••••••
V l~n!'lJol(·t:nb lll~ .••...••••.......
C !t'Cllling ••••••.•••.••••...•.••
Inlol'('l't illA {jml HC"lo'lil'Wg ••••••

\.,:-;t'mlll ill« ••..•••.•.••• , .•••.•
T~Htill~ ••••.•.•••. , ••••.•••••.
Hf'lief Vplv(' '()~lJo:!II))7 {Iud
14).... !)n~hIj87 •••••••••• , •••••••••
lJii4IHUH·tIlhliIiR .
Clc'llnillj:!; ••••••••••••••••••.•••
IIIHPf'CUIl,(( ollli UppuirillJ.( •••.••

AHHf'mh J ilJ~ ••••••..••••.•••••••
TCl'ltlflJ.': •••••.•••.•.•••••••••••
Hclif'C Vllivl' T('~I, HNIUlI·(·!nf'utH.
Filt(·.· i9-4J026J:.?/l, l')-CIO~lc}Oj .. l,
and 11)-lJ021c)(I1-~ .
Uil'lIlHtoIl!I'lhllllp; •••••••• , ••••••••

CICOlllllj:( ••••••••••••• , ••••• : ••

IIlHI)('( tilJA 1111'1 I{l'l>l.lll·illj:( ......

A'HH'mh1 i11,U; ••••••••••••••••••••

T(l~t inp: ••••••••••••.••••••••••
Hotamo tOI' 14J.. 9026r; J f) ••••••••••
DUUqHH:mblll'tC ••.••••••••••••••
Clt'onilljiil; ••••••.•••.•••••••••••
InlipcctinJ( and nt'f)nirinl!: ••••••

ABPlemh1in,:r: ••••••••••••••••••••
Teot lop; ..•..••.•...••••.....•.
CUll)lI'll tor Hodl'l 1O/j:.? •••••••••
1) iHn~semlll ill,:t •.••••••• , •••••••
Cll'onil1j2; ••••••••••••••••••.••.
InApoctiuA and Repo irinp; •.•..•
AH~(Jmblin,; ••••••..••••••••••••
'rl'J'l t, ill~ ••••••••••••••••••••• ,.
AN'1lnN 10 tor 19-9{)2hr;R~ ••••••••
U;~IUH(emhlinA ••••••••...•••.••
C l('(IninA ••••••••••••••••••.•••
IIHq'<,ctlTij( ",.,t.: H('I'I .rill$! .
A~f!('mhl Jn~ ••••••••.••••••••...
1'.,rtillp: •••••...•••.•.•••..••••

1';SPECTION .

SECTIO~ XI
CRYOGENIC SUPPJ,Y UNIT 0)1',6

JlESCIlIPTION AND IM!!ING
PAlITICU4!!1i •••••••••••••••••••
Fromp ••....•••.•••••••••••••••
1,lqulrl Nitrogen TAnk .

lO··'.:.!~

JO I,:.!s
lU- 1j:..!S
LO_l,~'r

lO-/,:.!U
IO-',:.!H
111-1.:..!U
LO-'I~.W

W-'.:..!lJ
to -'I~lJ

lO-I,'.!V
LO-'l~\'

In I ~V

lIl_II:.!V
W- ',:1V
lO-'.:1V
lO_II:lX

lU_lj:.!X
W-',~X

lO_II:lX
lO_ I,:1X
lU-11:.!X
LO-'I~Y

LO_ 112Y
10-I,~y

IO_I,~y

10-',2Y
IO-',2Y
1O-',:.!AA
1O_1.2AA
lO-',2AA
1O-'1:M.A
lO-'I2A.A
lo-'/2AA
lO-',2AC
W-II :!AD
LO-l,2AD
10 ..1,2;\0
lO-I.:lAE
lO-Jj 2JU'::
10- /.21\1''::

Jl ...2
11-2
11-2

II-III
l!=.l
ll-I~

II .. 1'1
11 .. Pi
II-II>
Il-IH
ll ..~.w
ll-~~

I:.!-h
12..H

l~_l)

H!-ll
12-LJ
I~-II,

12..15
12-10
12.. 1",
1~-IH

1~-Il)

12-20
12-~1

12-U2
1:.!-2/1
12-21
12-2(,
1~ ..27
1~-:!8

1:.!-29
12 ...30
1~-31

12-32
1~-J3

12-)"

12-))

~LIINTh~1.1:iQ;. .
f:t')UIol('lllC SUJ11,L,v UIIII, ~chcUlnt lC:
Chl,t:ktJlIl. ••••••••••••••••••••••
Lj'nh, ·T'·f1 t ••••....•••......•••.
Jo'lIIU.. j illll .. 'fHMt •••••••••••••••••
Ih'ffi41\' tng •••••••••••• , •• , ••••••
IllH tn 11111" •• , •• , •••.••••••••••
HI'I·\'lt:ltl~ •.•••••••••••••••••••

SlllPI,illf.( IIIHI ~fol'UUI' .

INSI'IX:TION •..•...........••...

SI.!:·f ION X11
1'Nt:t:;'1A1' Ie J'LlIri 'n ,S 'lUIS

G"lIIII, ,\Nil G"lIO',fU'1

OI:~CIt 11'1' ION "h1l I.MJI ING
I'AItT lI'lII.UtS •••••.••.•••.•.••.•
tll:ttrUnll'llt Pn':nl •.•••.•.••••••

,ACC"('lAflOl' it"I' •••••••••••••••••••

l'm.OIIY 01' OPIll.• 'fUlN •••••••••••
~lt'ntHII'IJl~ p~ow ••••••••••••••••

11-\ rnTL'N1!!CJ: .
'luAt l'Aluipment nlHl ~laltl·l·.illh •.
TeHtll~ •••••••••••••••••••••••
P.·c1)0 [' illV: Flo.,..t~8t(1r for IfH(I ••
Verifyiil,Q; PyrotDl!t.qr ,\rcurncy ••
Ll'nk-T(lI8till~ Accumulator ••••.•
l.Nlk-'f('stiul( l'lowtcstcr .••••••
'J'l'stiug }o'IOWlIl()tl'r PI·NINUl·(..... :l ..up

Verifyinp: flowmeter Aceurlll':! •.
DevelopinJ( Flo...· r.urv(' .... ".•..
SCClu'illR: }'lu,,·tcdtcr •• "......••
lletllDvnl and IIIl~t.)llntion •.••••
npmov inp: 1"lc ....·mctl'l' Tubl' •••••• ,
Imtt,oI1jll~ Jo'lowm<>tci' 'I\tht· •••••

!tPIDnv lllP; p)'l'OtrlC't,('!· ..••••••••••
Iustnltin.p: Py:J'otrlctcr ••••••••••

UC"mov inl{ Ileve 1 ••••••••••••••••

Ill!-ltulling Level .
Cl p nninv; •••••••.•.••••••••••••
Cleunin~ Flo,,·ttJstor Exterior
and Anco8fl1orit·s •••••••.••..•••
Cleaning Flo\o,lDPtl'l l'ul'e~ ••••••
Sen"i"inR •••••.••••• ' •••••••••
Ant ifiltll t if. TrOll ttOOllt If F11)w
meter Tubc8 and FJoote ••••.•••
8hlpplll~ .n~ St<lroRc •..••.••••

11-:1
II ."1
ll ...~
~ 1-1
11- "I
11-'1
11-;
11-7
II-H

ll-H

I '.!-l
I:.!··]
12-1

U~ ..6
I~-O
1~ .f)

12...6
l~-6

1~-b

1~-1l

12-1"1
g!-l/.
I~-Iry

12-11)
l~"·ll'j

l~-lfj

l~-P)

12-18
12-18
12-1~

12-1~

12-IH
12-18
12-19

12-19
1~-21

11-8 TJIEOltY OF OPEl!.ATION 11-2

Underlined numbers denote figures.
Underlined titlos denote primary par8~raph8.

Changed 3 May 1972 vtA



Contents R-3896.5
VOlume I

TABLE OF CONTENTS
(Continued)

I'A/WiILlI'Il

!J-6
l.l:.§.

n-8
n·lO
!J-ll
IJ· 12
!J-I':
!J-l"lA
!J-13D
lJ·lIo
1J-lb
!J-18
IJ-20

13-22

11.-6
1~-8
lit_I,
1',-10
1
'
,-11

1',-12
1',-13
111-111
l!cl
l't-lb
14-18

15-2

15-)
15-~

1~-5

SIX:TION Xill
HIGH-VOLTAG~ lGNITm TESml GJ15J

AND 1NtJI'.' IGN ITI:Jl 9026622

0EScn IPTIQN AND L1jAQlNi
PAllTICULAJlS .••... , .••••..•.•..

l1lEOilY Of' OPilLITION •.•.•••.•..

MAo mft:KANCE •.• , ..•.•..••.••.••
IIigh-VOltl'Rc I~nitor Tllstcr
.tloctrtcnl Schomntic ..... 0 ••••

Checkout of J~n1tcr T( ster •...
InBiol Adju..t~.nt ..
llcaiatollco-Toa(, •..............
f:loctrical Power Function-Tost.
Colibrotion Check-Teet .•••••••
Checkout of Inort Ignitor •..••
nos istance ..Test ....•..........
nomov.l ond Inetallotion ......
Cleaning ....••..••......•... "
Son ie ing ......•...•..........
Shipping Dnd Storogo .•••••••••

INSPECTION ••..••• I •••• , •••••••

SIX:TION XlV
IMPACT !UX:(l\Dm UNIT G'.090

AND 99-9011,0)1

JillICRIrTIQN AND 1EA!!!Nli
PMTICUlMS ...•.•••.........••

THEORY OF OPERATION •••••••••••

HA.rn~E ••••••.••••••••••••
Checkout ••••.•.•. , .•.•.•.....•
Electr ie., 1 Scbemat,ic .....••...
Hemovil'lp; Recorder Chart •......
Installing Rocorder Chart ....•
lo'unction-Tc.at •....•.......•.•.
Calihrntion-Verifiontion-Test
Hemonl ond Installation .
Wiring Diagram ••..............
eloa ning ..•........•..••..••..
ShippiDg Dnd Sto:ago ••••••••••

IN'SPF.CTI(]N' •••.••••.•••••.•••••

sreTION XV
COMPONENTS WEIDINIl BE'1'S 9026560.

9026561, AND 9026570

DESCRIPTION AND LFA!lW
PAllTICULARS •••.•.••••••.••••• ,
Component. Welding Set 902656n.
Compononte WoldiDg Set 9026561.
CompoDent. Welding Set 9n26570.

13-1

13-2

13-2

IJ-l0
lJ-J
lJ·)
13 .)
13-1,

13-5
1)-5
13-5
13-6
13-b
13-6
13-6

13-6

14-1

11.-2
1~-2

l1,-J
1',-2
III_I,
111_1j

11••5
111-5
1~-5

11.-6
1~-7

15-1
15-1
15-2
15-2

15-6
15-7
15-8
15-9

15 .. 10
15-'1

.15.::1

15-12
15-lJ

1~-11i

15-8

ll.::2
15-15

li:.!.l
15-12

15-16
15-18
15-20
15-22

1J-2/,

16-2

16-6

16-7
16-9
16-11
16-13
16-1~

16-15
16-16
16-17

16-19
16-20
16-22
16-21,

~(l!LQl._urmtT!~N ••••.•. , ••.
C(lPlp'ment:i \{e 1I1i"A Set 9026'j60.
Componontl Welding Set 9026561.
Compononts Weldlnr. Sot 9026570.

M4. Din;NANf(}i •••••..•.••.•......
Components W~lding Set 9026560
Eloctl'ical Schematic .
Cowponents Wolding Sot 9026561
t:Iectrical ScheJDfttic .•........
Components Wo Id in~ Set 9(26)70
Electrical Schomatic ..••• , ....
Chor.kout ..... ' ........•.......
Checkout at Compono"ta Wohling
So t 90261)60 .......••..........
Chocl'tout of Components Woldinp;
Sot 9026561 .
Pr0l>llring und Spot-Welding
Teat Spec itlions ..........•.....
Be.ie Sottinge for Spot Wolding
Checkout of ComllOlienh Woldin.1
Sot 9O~6570 .....•••...•.•.•.•.
Instn 11 ing Co 110 t, Stop, nwl
Stud io S6-o ond vp·G Gun•••••
Adju.tiug Gap of S6-o Gun ••.••
Voltege Control .nd Gun
Settings ......•.•.•....•......
Romoval and Installation ••••••
Cleaning ..•............•...•..
Son iQ fIJI( •••••••••••••••• "", •
Shipping ~Dd Storago '" I ••••••

mSPECTION •••.•.••••.•.....••.

SIX:TION XVI
IlANDLl!'G AND SIIIP1'ING D/UIPMENT

INSWTlON OF IlANDLDI!! 4NIl
SIlIPPING FllUIPMEN1' ••••••••••••

I'II00F-mST lNT/:RI'AL EXCEPTIONS
.'011 IlANDLlNG AND SHIPPING
EQUIP~T •••••••••••••••••••••

Am DIANSPOIlT ENG1NE I!ANDLER
~~.. , .
Doser iption .•.....••.. I •••• I"

Operation •.... "" ....•• I •••• , •

ltliutonanee •......•.••••..••..
Pro~f Testing •••••..••.•••••.•
DiBaa6e~b'ing •••..•••••••.••••
Assembling I .

5eX'V ioing ..••••.........•..••.
Shipping and Storing ••••••••••

ENGINE COVER G~0~7 ••••••••••••
Desoription .•..•..•••....•••••
Operation ..•.••..•..••........
Ma intenanoo ...••..............

15-/1
1lj .. 1,

1.,-,>
15-6

11)-6

1'>-7

15-8

Ij-9
15-6

15-6

15-10

15-11
15-12

15 -10

15-Ij
15-13

15 .. 11,
15-16
15-16
15-16
15-22

15-22

16-1

16-1,

16-5
16-5
16-6
16-6
16-6
16-9
16-9
16-9
16-11.

16-15
16-15
16-15
16-15

UDderliDed Dumber. denote figure••
UDd.r1inod title. denote primary poragraphe.

viB Changed 26 October 1971



R·3896·5
Volume I

TABLE OF CONTENTS
(Continued)

Contents

pARAGRAPH

16-26
16-27
16"~6

16-29

16-31

16-32
16-3'.
16-36
16-38

16 1
16 3
16~ :':1
10....7
16...1.8
16-49
16-50
16-5\

16-53
16-j1.t
If} ..;6
1(l-58
1'1-60
16-61

16-63
I (i...(i'.
IH;6
16·(,8
16-,0
15-71
1(.-72
16-73

16,73
1(,-76
16-78
l(j-~O

16...ar
16 -il3
16-P.~

1(,-115

16-87
16·.,<;8
16-90
1f...92
1~-94

16-9J
16-')6
16· '7
1(-',3

Di•••••mb1ing •••••••••.•.•.•••
Ai!IIlu!:mbliDg ••.•••••• I ••••••••••

Repu ir ltlg ...•.••.•••..•••••...
Shi~ping lind Storing .

T1nUST CIlAMIlffi PIl0TECTIVE CoyER
~ .
Description , .
Operation .
Maintenance .
Shippin~ and Storing .

nOAlJARI,I'; vrmTI,:AT, l:NGINE
DOI,LY G4v51 .•..••.••..••••.. '
D•• oripHon .
Operation .
Maintenance .
Proof Te.ting ., .••...•.•••.••
Di.a•••m~ling ......•..•...•••
Aaaembling ..........•........
Servioinu .
Shipping and Storing •••...•..

ENGINE IL\NOLi.:R SI,I'lG Glj012 ...
J}~l!Icription •.•..•.•••••••••••
OperQtiftn .
Haintenanne .. , ......•........
Proof TeB tinp; .......•........
Shipping ond Storin~ •.....•.•

ENGINJo; VJo:JlTICA~. SiaNG G',05
"

••
Deacripti~n .......•.••..•....
Opera-tion .
Mafnteno1i'lcp. , .
Proof T-£'Iting .
Djd&as~mhling •........ , .....•
J~lIJsemblitl~ .•.........•..••...
Ship";n~ and StorinK .• , ....••

TUIUlOPINP DOLLY GI'056 •...•••.
Deflcriptil')n .
Oporati on .
Haintenance .................•
Proof TeBt1n~ .•......•..••• ,.
Oillal8eClb:i. :lng .....•.•.. " i I ••

A..embling , ..
Shipping and Storink .•..•. '"

TL1UJOPIJ!:lP SI.ml; G4051 •••.••••
Delcription .
Operation .................•..
Hainten'Ulce .
Proof Te~ting .........•••.•.•
Dilal~embling •••••••••••••••
As bling .
Servicing ....•...•..•....•..•
ShIpping sn~ Storing •••••.•••

.lAlm

16-15
16-15
16.15
16·1 'j

16-17
16-17
16-17
16-11
16-18

16-18
16-18
16-18
16-18
16-19
16-19
16-19
16-22
16-22

16-22
16-22
16-2Q
16-22
16-23
16-2',

16-24
16-24
16-25
16-25
16-25
16-26
16-27
16-27

16-27
16-2"1
16-27
\(,-27
16-27
16-28
16-~8

16-28

i(,-~8

16 ·28
16-30
16-30
16-30
1,6-32
\6-32
16-32
16-'2

16-100
16-101
16-103
16-10)
16-107
16-108
16-109
16..110
16-111
16-112

16-114
16-115
16-117
16-119
16··121

16-123
16-12"
16-126
16-128
16-130
16-131

16-133
16-1J~

16-lJ6
16-138
16-140
16-141
16-142

16-145
16-147
16-149
16-151
16-152
16-153
16-151i

1("'1)6
16-157
16"\59
16-\ 61
16-163
16-104
'He",,) t.:j
1(,-166
16-) {./

ENGINE §ANDLIHG DOLLY G4058 ••••
Delloriptton ...•.. , •.••....•...
Operation .
Maintenl'\nce .
Proof relting ..•••..... 1.11 •••

Dfe8888mbl!n•..••.....•.......
A.8lembling ..........•.••.•....
'Jtepltoiring . I I •••••••• ••••••••••

Servicing ••..•...•••.•...•....
Shipping and storing •. I •••••••

GIMBAL BEARING J,OCK G405..2, •••••
JHo.ecription .
Operation .•.••....••..•..•..••
MaintenAnce .. " .
Shipping end storing •.••.•.••.

VERTiCAL IHSTALLE!! SLiNG G4060
Description ..••...•...•..•....
Operation •..•• I •••••••••••••••

Maiotene.noe .........•.........
Proof Te.ting •••••.•••.•••••••
Shipping and Storing ••••••.•••

ENGINE SHIPPING BUTTRESS G406Z.
Description ••••••.••••••••••••
Operat.ion ............•...•....
MaintenE:U1ce .........•.........
DiB81!embl1ng •••••• I ••••••••••

As.embling .
Shippin~ and Sto.ing ..••.•••••

~OtlI'GNDlT HAlIDLlNG lIIXTURE
SET GlJ068 .•••••••••••••••••••.
DeAcription •.•••.•••••••••••..
Operation .....•..... I.·.· .....
Maintenan~e •.•••••••••.•••••••
Proof Testinr. .......•..••.....
Dil!l&.AselilblifllJ •••••••••••••••••
Ml!lembli.ng ..•.................
~hippin~ and Storing •••••..•.•

UmINE r.ANlJJ,ER G"062., ••••••••••
J)epcrJp ~t()n •••••••••••.•••.•••
0pfJr.tloh ....•....•..••.......
}f",in1:enM(.o •••....••.•...•.••.
Proof TEllt!n" , ...•. I •••

OJ AA"'H'.!Rlhl1ne: ••••••.••.••••..•
Arleetdbl InK ~ ...•.•.•••.••.••.• ,
Sarvicing •....•.....••.••.....
Sbippin~ and ftoring ••.••••.••

la.
16-32
16-32
16-32
1f-JJ
16-33
16-JJ
1b-JJ
16-33
i6-35
16-3:;

16-35
16-35
16-35
16-35
16-36

16 -;,5
16-36
16-37
16-37
16-37
16-38

16-38
16-38
16-38
16-38
16-38
16-40
1(,...1,0

1b-40
1:1-40
16-',0
16...1,1
16-1.1
16-47
16-47
16-55

16-53
16-55
16-55
16-55
16-55
\6-59
16-59
Ib-59
16-59

------
Unaerlincd titles d~Dote primery perag~~pbe.

Changed 26 October 1971 viC



Conte\lts R-3896-5
Volume I

TABI,E OF CONTDlTS
(Continued)

PARAGRAPH PARAGRAP.l!

16-169

16-170
16-172
16-17"
16-176
16-177
16-178
16-172
16-180

NOZZLE EJlTEN~ION HANDLING
F~rURE G~oeQ ••••.•.••••••••••
DeL!loription .......•.•.......•.
Oneration ...........•.•.......
Maintenance ..........•........
Proof Te.ting ........••••••...
Diea.8emblinK , .
ASl!Ielllblinp; ......•..•.••...•.•.
!';t!rvicing ............•......•.
Shipping and ~toring .••••••...

16-60
16-60
16-60
16-60
16-60
16-6'
16-6'
16-6'
16-6,

11\-182

HI-un
Ib-18;i
16-187
I(,-IS?
16-190
1(,-121
1(,-I?~

NOZZLE EXT~"~ION HANDLIN~

AlliU'rEl1. GJ 081 ..
OPfllcr~1J~lon •••••••••••••••••••
O~el'ution .•................•..
Maintenance ....•....••••...•••
f)i8f1.l\lfiH!;mblill~ •••••••••••••••••
Aal!lemblinfit ••••.......••....••.
Servi <:in~ ....•..••...••••....•
Shippin~ and Storin, ....•.•••.

16-65
16-65
16-6,
16·-66
16-66
16-1;6
16-66
16-66

16-19"

16-195
16-197
16-199
l(,-~Ol

16-202
16-20'

TIJHJIOPIJMP SllAF'l PRELOAD !fo!lIIJE
!I!\0BB AND 92:Q'ii29§l ~ IPRQ.T_':.
TYPE) ..
Deseription .
Operation .
Maintenance ...•........••.....
Di8ao bllng ..
A..embling ..
~bipping and Stori~g ••••••••..

16-66
16-66
16-66
16-68
16-68
16-68
16--68

16-216

1(,-217
16-219
16-221
16-22'
16-22"

16-206
16-208
16-210
16-212
16-21'
1o-:a'.

16-205 TIIR'~tlI~T~~~1i!;i ;G 6
PROTOTYPE .•••••••..••••••.•• 16-69

DefJIcr p 011 ••• l' ••••••••• I • • •• 16~9
Operation 16-69
Maioteoance 16-69
Dha..embHng 16-69
A••embling 16-69
Shipping and Storing ••.••••••• 16-69

ENG mE ENVIRONJolWrAL C!NE!! SE!'
92-90lH,0 16-62
Deecription .......•..••••••.•• 16~9

Operation 16-71
Maintenance 16-71
Repairing 16-71
Shipping and Storing ••..••••.. 16-71

APPF.NDTX--sUPPI,EMENTS ••••..••••••••..•• A-I

underlined Tit1•• de.ote pri..ry paragrapb••

vlD Challl: December 1970



R-3896-5
Volume I

LIST OF Il,LUsTllATIoNs

FIGIJIlE

Illustrations

I
2
3

I-I

1-2

1-3

I-'!

1-)

H;

1-7

I-<l

1-9
1-10

I-ll

1-12

1-13
I-III

1-15
1-16

2-1
2-2

2-3
2...t,
2-5
2-6
2-7

2-8
2-9
2-10
2-11
2-12
2-13

2-1/,
2-1'j

How to Maintain Your Manual
~ID system .
Conti~uration Chan~ee--Manual

Effectivity .
Protective Closure for Fluid
Lines and Manifolds .••••••••••••
Materials Specified in This
Monual .
Equipment for Maintenance of
Metal ~urfaceB .•••••.........•••
Materials and Procedure8 for
CleaninA' Corroded Surfaoes •••• ,.
Applyin.'( Luhricant to 'rube
Couplin~ Nut Sleev@~ .•..........
Minimum Material Thickness Next
to Nut for Threaded Fasteners
navin~ Threadlll in Bearing' •••••••
Install inA' GlJun tersunk Hit:th
Str.n~th and lII~h-llearin~

Washerl!!l •••••••••••••••••••••••••
Complltil1~ Torque Values Whe1'
U8in~ an extension or Adapter ...
Fa!tener Cro8.-Torquin~ Method .•
Torque Values for Nonlocking,
Flar.d-Tub. Couplln~ Nut. .••.•..
Tl'rqutl Value. tor G88keted and
Non~..keted FI ttlug. • •••••••••••
Clns.Ifioatlon of Bolts and
Rcrew.s ••••••••••••••••••••••••••
Cls•• liioation of Nut•••..••••••
Torque V~lues for Threaded
Fa!Jtener!l .••.•.•...••••.••••••••
Saf.tywlrlng M.thod. " ••••••••••
T'loetrical U£\rne158 or Cable
Rupport and S~~aration Cla~pin~ ••
liydr>\1l1o PumpIng Unit G2025 ....
Laadin~ P~rtieul~ra for Hydraulic
Pumplu~ lin I t 0202~ .
Diaconnect Pane I ••••••••.•••••••
Fluid ~upply Reservo!r .••••.•.••
Fluid l,"ve1 Indieator Oa~e ......
Control Pane I ••.....•.....•.....
Pump Outlot and Accumulator
Preaaure Gages •.••••••••.•.•••••
Pump Inlet Pressure G8~e •••.•..•
Pump Inlet l'emperAture Gage •.•••
Return Flowrate Ga~e ••••••••••••
nypa8~ and Shutoff Valvea •.•••• ,
Preeaur-= ltelief Valve •••.. , •••••
H.vdraulie Pumping I'"H 02025
llydraullo Soh tio ..•••••••••••
Ilydrsullo Pump ..
High-Pr...ur. Filter •.•..•••.•••

xl
xlii

xlv

1,..1.

1-6

l-ll

1-13

1-26

1-29

1-30

1-31
1-32

1-32

1-33

1-33
1-37

1-38
1-39

1-1,1
2-1

2-2
2-2
2-3
2-4
2-4

2-j
2-j
2-6
2-6
2-7
2-7

2-8
2-9
2-10

2-16
2-17

2-18
2-19
2-20
2-21
2-2~

2-23

2-25

2-26

3-1
j-2

3-3
3-1,
3-'j
3-6
3-7
3-8
3-9

3-10

3-11

3-12

',-j
'I-It

"-5
Ij ...(,

4-7
,,-8

'j-I
5-2

5-3
'j-l,
5-5
5-6
'j-7

High-Pre..ur. Hellef Valve
Isolation Valve and Low- fUJd
High-Pre••ure Sample Tap Valve•••
lIip;h-Pre8sure Outlet Ga~e Snubher
Flow Tub ..
Ueat Exchan"er ..•••.••••••••....
Electrical Control nox •••.••••••
Thenno9wi tell •..•••..••••.•••.•••
Di,888,8emb 1.y of Jlydrall1ic PumpinK
lhl i t G2025 .••••••.••••••••.•.•••
Inspection Hequirements for Hy
draulic Pumpin~ Ulli t G2025 •.....
Ilydr... llc Pumpln~ Unit 0202:;
Electrical Schematic: •••••.••.•. ,
Hydraulic Pumping Unit 02025
Wirin~ Dia~ram ••..... , ••••••••..
Hydraulic Pumpin~ Unit G2026 ••••
Lcadh,p; PartictJlar~ for Hydrllul io
Puwpin~ Unit 02026 ••••.•••....••
Hydraulic Pump ..
Filter-S~parator .•.•.••...••••••
BlcctrlcaJ Junction Box ..•.•••••
Gap;e Pane 1 ••..••• • •••••••••••••
HiRh-Pres8urc Manifold ••.••••..•
Low-Pressure Mnnifold •••••.•••••

. Ilydraullc PLlmplng Unit G2026
Hydraulic Schematic .••••••••.•••
Disassembly of Hydraulic; Pt1lt1pinJC
Unit 02026 ..
In.t!lpection Reqai rements t01'

HydraLllle PLlmplng Unit G2026 •.••
Hydraul Ie PumpinA" 1]ni t G2026
Electrical Sehematic ••••••••••..
Hydraulle Pllmpin~ Unit G2026
Wiring Dis~rsm .
Accutr:lulatnr Uni t •.......••••••..
1,p.adinA' Particulars for
Accumulator Uni t •••••••..••••••.
Accumulntor Tank .••••••••••..•••
Accumulator Unit Control Panel •.
Accumulator Unit Outlet Manifold.
Accumulator Unit Schematic •.••..
DifuUIJ;P-lIllJly of Accumulator Unf t
Inspection P~qujrements for
Accutl!ul ator tIni t ••••...•••••••••
BnA"ine Checkout Conaole •••.•••••
Lelldin~ Parti~ulars for En,g;ine
Checkout ConRolc .•.•.•.••••••...
Coneole No. I Fro~t PanolA •••••.
Console No.2 Front Panela ....•.
ConRole No.1 Rear P8nel~ .••.•••
Conlole No.2 Rear Panels •..••••
Llet of I,oo.e Equipment •••••.•••

2-11

2·..11
2-12
2-12
2-13
2-1.1
2-1 1,

2-20

2-23

2-2,*

~-25

3-1

;-~

3-2
3-3;_"
j-')

3-5
3-{,

3-7

3-11

'1-12

'1-2
'1-2
'1-3
',-1
'.-'4
'.-7
',-8
5-2

1)-3
J-'l
5-6
I)-H
Ij-C)
5-10

Changed 3 May 1972 viE



IllustratiO\lS R·3896-5
Volume r

LIST OF ILLUSTRATIONS
(Continued)

9-3

9-1,

8-1
8-3

8-11
9-1

9-2

8-5

10-18

8-8

9-5

9-6

10-29

10-;
10-3

10-5
10-7

10-9
10-11
10-13
10-1',

Y-7
9-9
10-2

10..;0
10-42N

10-',2P-8

10-1,21'-10
1O-1,2P-18

In~pection Require~cntB •• , •. '"
Engine Ro-tatinM: Sling , .••...•••
Leading Particulars for Engine
Rotating Sling .
Engino Rotating Sling Electrioal
SChCIUB t ic ......••........•.....
Recommended ~oof-TeBt Setup for
Engine Rotating Sling ••••••••••
Disossemhly of En,ginu llototillg
81 iug •...••...•................
Engine notstin~ Sling Wirin~

Diagram .........•...••....•••.•
Flight Combustion Monitor .
Leeding Partioulare for Plight
Corobuli &ion Monitor •.••.•••..•..
Control Uuit Circuit Beald
Sebematic (Typloal) ••••.•••.•••
AceD lerometer ond Normo li~ing
Network Schematio .•.••.. " ..•..
Suggested T~Bt Setup for Circuit
Boord Checkout .••..............
Circuit Board Frequency-R~SpQn8e

Volues .
Suggoeted Teet Setup £01'

Acon leromctcr (I [ld NOftDft lizing
Network (Typio.l) ..
Control Unit Wirin~ Diagrom ••.•
Components Tc~t CODB~le ....••••
Lcadinp; Particulars lor
Components Test CODSO Ie ...•....
LiAt of ConAole Panels •.•. "'"
List of Equipment in Components
Ado pter Set ..
Te.t EqUipment and Ilatoriolo .,.
Patch-Panel ODd rdtoh-Cord8
(Typical) .
Patoh-Panel Test Setup .••••. '"
Test Soleot Switch-Lights .•.•••
/JC.Voltage Check Poillte .•.•••••
Components Teat Console
Pneumatic/Hydraulic Sohematio ••
Proof-Test Requirements for

8-1,

8-1
8-2
8-3

8-5

8-6

10-3
10-1,

10...5
10-6

8-7

9-1
Y-2

9-;

9-~

9-5

9-6

9-7

9-8
10-1
10-2

10-7
IO-B
10-9
10-10

10-11
Hostle ., ••••••• , ••.•••••••••••••

10-·/2 (Deleted)
10-13 Dis.ssembly of Components Te.t

Confllole .••.........•.........•.
10-1~ Calibration-Check ltequlrellV:nts
1O-l ltA Reglliators 19-90219;2-1, -2, and

-3--Exploded View ...•••••••..•.
10-14D Ragulator 19-9021932-5-'

Exploded View •.••.......•..•..•
1O-IItC Allowable Alternate O-Ring Part

Numbers ••.••• I •••••••••••••••••

10-I~D Regulator Tost Setup.•••••..••••

5-64

5-66
5-68A

5-15
1)-21

6-2

5~8B

5~8C

5-680

5-69
6-1

7-3

7-5

7-6

7-7

7-8

7-9

7-10

7-16
7-25

7-26

rAli.E.

5-11
5-1J

j..I,3
'j-56H
]-57
j~O

Inspeotlng and Repairing Pres-
Bure n.ep;'ulator ..........•.....•
fland Valve-Exploded Vie" ..•.•.
Inspecting and !lepairlng nand
valve .
Gage Saver--F,xploded Vie" ••••.•
InlJpeotion Reqttirmllents •••....•
l~glne Ch-okout Console Eleotri-
oal Sohematio .••••••••••••••••.
Pneumatio Flow Monitor •••.••••.
Pneumatic Flow Moultor Front
Panels .
Leading Pat.·tieula]"!! for Pneu-
matio Flow Honi tor ..
Pneumatlo Plow Monitor Sob~matie

Dioassembly of Pneumatio Flow
Monitor ......................•.
Iuspt!ction Requirement! .
Engine Vertioal Installer •••••.
Leading Partioulars tor Engine
Vertical tn!ltallRr ...........•.
F~gine Vertioal Inotaller
Hydraulio Sohematie .•••••••.•..
f;n~lne Vertical InotaUer
75M5150j Pneumatio Soh.matie •••
Engine Vertical Installer Bleo
trloal Scbematio •••..•.•.••••.•
Engine Vertloal In. taller Elec-
trical Junction Boxes , ..
Engine Vertioal Installor Control
Console , .
Engins Vertloal In,toller Poei
tfontng Hech~tlMs •.•••..... ".
DI.8soombly of Engine Vertioal
Inetallor .•• , ..•.............•.
tnspection Requirements ..•.....
El1glne Vertical Installer Wiring
Dt.j;{ram .•.....••.......•.•..•••

Test Equipment and Materials
Recommended Engine Simulator
RPco~nded Engine Simulator
Ports Lilt .
Reeommended Teftt Setup C~hle

Diap;ram ............•...........
Pneumatlc/Uydraulio Schematic ••
Dieassembly of Engins Checkout
Console . .
Component In.tallation (Typical)
Cal.brati,.n-{;heok Jl<oqulrement.
Flowetero-Exploded View••.••.•.
Inspectinp: and !leplacing
Flowmeter , ..•. .....•
Flowet,r Test Setllp .•.•••.....
I're..llre llegulatol'-Exploded
Vie'! + ••••••••• , ••••••••

7-8

7-10
7-U

7-9

'!-lYA
5'-19U

5-19C
5-20
5-21

6-1
6-2

6-',
6-5

6-6
7-1
7-2

7-3

~08

5-9
5-10

5-11

5-12
5-1;

5-lJA
5-11<
5-15
,-16

~-l7

",18

6-3

7-5

7-6

7-7

vlF Changed 26 October 1971



R-3896-5
Volume I

Illustrations

LIST OF ILLUSnlATI0NS
(Continued)

FIGtnlE

10-15

10-15A

10-15B

10-15C

10-11jD
10-15B
lO-lr;F
10-1r;0
lO-Ir;1I
10-15J
]O-Ie,
10-17

11-1
11-2

11-;
11-'1

ll-Ci
12-1
12-2

12-;

12-'_
12-5
12-6
12-7

12-8

12-9

12-10
12-11

12-12
12-13
1;-1
1;-lA
1;-2

1;-;
] 1_ /,

11-r;

linn" Va lve 19-9022606--Exploded
View ........••.................
Ilnnd Valve 19-9026501--Exploded
Vicw ................•..••.•..•.
Imllli Va Ivc 19.... 90214);6--Exp1oded
View .
Ilnnd Valve 9259T-lpP--Exploded
V!o,",' .........................•.
He 1 ic f Vl1lve--Explodod Vi(>w .....
lteU('f Valve Tt'st Hf'{luil'('mcnts ..
...if"Ler--BxI)lodcd View .
not[lmf't('r--f~xplodcd View •..•.•..
Cn l ibrll tor--l:xploded Vi('w .•.....
AccumulatOl' ,Exploded Vi(>w .
IIl'4p('('tion llt"luir('mcnts .
Compoll(!nt~ Test COIl.':!ole Electri-
C" 1 Schelllutic .
Cryo/1:cnic Supply Unit .
r,r>nding Particulars for Cryo-
~cJlic Supply Unit .
Cryo/!,enlc Supply Utlit SclH'motic.
Di~nss~rubly of Cryo~cnic Supply
Unit ..•.•.•....••.•.•..••..•.•.
In8Ilection Ilequirements .
PnC'umotic FloW Tf'stcr .
Lendinp; Particulars for Pneu
matic FloW Tester .......•.....•
Accumulator and MUltiple
Flowte.ter Setup ••••.••..•...••
Temperature Correction Chart .
Hll intpnanco Requirements .
Tcst Equipment and Materiall' .
Sup;p;e~ted Teat Setup for Leak-
T('."Ititl~ Allcul!mlator .
Su~e8ted Tcst Setup for Leak
~nd Accuracy Tosting Flowmetcrs.
Suggested Toet Setup for
Tt'sting Flowmeter Pressure Drop.
Typienl Flow Plot ..
Disaas(l~bly of PneuronLic Plow
Tester .
CI(lanln~ Flowmeter Tube8 .
ncplocing Flowmeter Ploat Stop
/Il~h-Voltnge Igniter Teater ••..
Inert Igniter •....•............
Leorlinj:!; Particulars for High...
Volto~e Igniter Tester .
TP.8t r..qu ipment •.••••••...••...•
DisABscmllly of HiJ!;h-Voltage
I gni teo I' Tes If'r .
Inspection He-quire-mente for
lIi~h-Voltag(> I~nitr.r Tf'~ter

and Inert Igniter .............•.

lO-/12U
1O-'12W
10-1,2X
1O-'12Y
1O-'12Z
1O-1.2A8
1O-'.2AD
1I1-',2AF

10-';1
11-\

11-2
11-;

11-5
11-8
12-2

12-1.

12-5
12-6
12 -7
12-10

12-11

12-12

12-13
12-1'1

12-16
12-19
12-20
1;-1
1;-2

13-2
1;-;

13-7

13-9

13-6

1',-;
111-'1
)/'-5
1'....6

IIj-1
Pi ·2
15-5
15-1•

15-r;

1':)-7

1)-8

~.r;-9

1:'-10

1,-11
15-J2
1";·-11

15-111

1"i-l V.

Ij-l j

1')-1 fi

16-1
16-2

16-;

16-';
16-6

lliAh-Vol togo I~II iter TCfol ter
Electrical Scll('matic .....•......
Impact Hecol'der Unit .
LNllling PartHmIarrs for Impnct
HI'corder Unit .
Test BquiptDl'I1t .
El£\ctricol SchcltJ(ltic ......•.....
Ilemoving find Installing, Chart ...
C£llihra tion ..Vcr if icn t ion-Test
Setup .
Wiring Dja~r~m ••••••••••.•••••••
Disn!Hlctnbly of Impact nec()rd~r

Unit .
Inspection Requ irern€Jnt~ fol'
Impnrt Hf'f'orl!pl' Un it .
Compouents W~ ld inu; Sc t. 1'026560
Components Weld illg Set 9026:,61
Components Weldill~ Set 9020)70 ..
Lebdjng Particulars for Compo ...
nents We 11.1 i'lg Set!'! .
COrnpQllCnts Welding ~et 9026j()()
Electrical ScheIDCltic .
Compon£.'nts Welding Set 90265bl
:ElectJ'lcO] Schemut~c •••••••.•..•
Cottlponents We ld ing Set 9026570
Electricnl Schematic .
Preparing and Spot-Welding Test
Spec imen .
Hosic Settinf.l:s for Spot Weldinp:
Ins,tall inA: Collet, Stop, "nd Stud
in 86-G and Vf'-G GUlU~ .

Ad.lllstinJ!; Gap of S6~G Gun .
Voltage Control and Gun Settioj;!;R.
Di!4fl.!'lsemhly of CntDponents Wcldi'lg
Set 9026r;60 , .
J)iNBBsembly of Components Weldinj;!;
Se t 9026561 .
Compon~nt~ Wpldin~ qpt 9026~r,1

Altf"rnat<, Part J'al'ctt'icel
~chclMtic ...• , .
DisnslH'l1lbly of Compon€'lltB Welding
Set 9026;70 .....•••......•......
In~ppction Hequirempnts for Com-
ponentA We1din,l{ SetM .
ppriodir In~pection H€'qtlirem('tlh~.

I'roof...lf('st Intl'rval f-:xtC'ns!on
Hequirementa .
Lcadinjl; PBrticu1arl'l for Air
Tran"port fJlginp H&ndler .
nf'(;oElttl('llded Proor-rc"t Sl'tup for
Air Tralll'lport Enp;inc Handler' ....
Air Tran!!port Engine Handler, , ..
F..rlgine Cover .

1;-10
1'1-1

If,-:?
1',-;
]1,-;
1'.-;

]',-7
11··1
15-2
IJ-!'

l'j-7

1';-9

15-1;
l5~13

l~-l/J

1~-17

15-18

I J-20A

I j-21

Ij-22
16-1

16-'j

16-5

16-7
16-10
16-16

Changed 5 October 1972 vlG



llJustralions R··3896-5
Volume I

LIST OF ILLVS'IllATIONS
(CoDtiDued)

FIG\JIIE

16-7
16-8

16-10
16-11

16-12

16-13
16-11.

16-18

16-21

16-22
16-23

1(1-21f
1(1-21j
l(l-~(l

1(,-27

Hj-28
1(1-21)

1(,-30

16-31

16-32
16-33

16-35
16-3(.

16-38

16-39

ThrURt Chambp~ Protection Cuver.
Lcadin~ Particulars for no~d8bJe

Vertic(ll l:nAin(! Dolly ••••••••••
Ih.'conutl(mdcd Proof-Test Setup for
Hoadoblc Vl'rtical Engine Dolly
Roadable Vertical E~ine Dolly
LNldinp; Particulars for En~in£!

l[ondl(lr 51 iJlp; ••••••••••••••••••
nccommcndt'd Proof-Teat Setup fof'
Engine nandler Sling .
Engi1LP Handler Sling .••••...•••
Leading P8rticular~ for En~in~

Vt"rti(~Dl SlihJ( •••••••••••••••••
lie-commended Prroof-Toet Sc-:,up fot'
1;II~ine Vert.ical Slin~ .•....••.•
1:llginc Vertical RUn/,.!; ••••••••••
Leading Particulars for TUJ'bo-
pll''1p Dolly •••••••••••••.•.•••••
Hecommendpd Proof-Test Set 1Jp
for Turboptltllp Polly •••...••••••
Turbopump Dolly •.•...•.•.•••.•.
Lf>ac1illj:( Particulare for Turbo-
pUWl1 Sl illg ••••••••••••••••..•••
Hrcommcnded Proof-'l'cst Sefup for
TUl'Lnpump l:5J ih!~ •••.•.•••••••.••

TuJ'1Jopump 81 iUJ{ •••••• , •••••••• ,

l,eadill,(t Particulare for F:ll~in('

Handlin" Dolly .
J;nottiu(' He.ndlitlA" Uolly •..•• , •.••
Gimbal Bearing' Lock •.•.•••.....
LeaditJ~ Particulars f01' Vf>rtical
Tnstall(,l" 8linA' ••••••••••••••••
rlecomm(lnd(>d Proof..Tc8t Sf'tnp for
Vortical Inatallf>r 81 inA" ••• , •••
Vertical Installer Slinp; •••.•.•
EJl~illl' J-:hipping lIutLl'e(~9 ••.••.•
J..<'adil1~ Particul",r8 for Com~D

IlCllt Handling Fixture Set •..•.•
Rccommond .... d Proof-Test. St't'Jp
for Component Haudlin~ Fhtur~

~et, ..••...•.••...........•••••.
Component Hl'I.lldHn~ Firture Sf>t
J,eading Particulars for J;n~in(>

lIandJrr ••••.••••••••••••••••••.
RecommC'nded Proof-'rest f;(ltup for
En,a;inc Hand leI' •••••••••••••••••
Ellgine Handler ....•.• , .•..••.•.
J~adin~ Particulars for Nozzle
l:xteneion Uandling Fi~,ture •••••
Hecomrnended Pl'oof-Teet Sf'tup for
NozzlC' Extend on HantJling
Pi'tturo and Adapter ••.•.• 000 •••

Nozzle f:>tenoion lfoodIin~

Fixture 0 ••• 0.0 ••• 0 •• 0.0." •••••••

Leadin~ Particulars tor Nozzle
Extendon lfondIin~ Adoptor .....

l'MlI
16-J.8

16-18

16-19
16··20

16-22

11'-22
)(,-23

J1)-2r;
.6-26

16-27

16-28
16-29

16-30

1(,-;0
11'-31

16-3;
16-1'1
16-36

1(,-%

16-37
16-37
16-39

16-'11

16-Jj

16-56
16-57

16-60

16-61

16-65

~ :t!!Yl rill.
16-',0 Nozzle Extension Handling

Adapter
0·· ••• ·.·'· •• 0 ••••••••••• 16-67

16-',1 Turbopump Shtdt Prclond Fixture 16-68
16-'.2 Thrust Chamber Throat Sccur tty

Closure •••• 0 •••• 0 •••••• 0. o ••••• 0 16-70
16-'13 Engine Environmental Cover Set •• 16-71

vlH Changed 26 October 1971



R-3896- 5
Volume I

INTRODUCTION

Intrcduction

This manual, consisting of Volumes I and H, is
one of seven R-3896-series technical manuals
prepared to provide official Rocketdyne field
support documen,ation for the operation and
maintenance of the F-l Rocket Engine, Part
Number 104001, Serial Numbers F-2029 through
F-2098, and its related ground support equipment,
designed and manufactured by Rocketdyne, a
division of North American Rockwell Corporation,
6633 CanoiZa A,,~oup'. (:anoga Park, California
91304. The inrormation in theRP manuals was
prepared hy LogiRtics Publications & Trainin~

DApartment of Rocketdyne.

The manuals are used to best advantage when
each manual Is current and complet~ (see fig
ure I) and the purpose and swpe of each manual
is known. The manuals in this series, and Ihe
nature of the data each prOVides, are found in
the manuals' contents and support function
chart.

1. F-l MANUALS--THEIR SUPPORT
FUNCTIONS.

The content and support functions chart lists all
F-l-serles technical manuals, describes the
support function each manual serves, and lists
the section titles of each manual. The chart
also explains how the technical data in each
manual relates to the support of the engine and
its ground support equipment throughout a nor
mal engine flow, as well as during unscheduled
maintenance tasks. Information appearing in
one manual is not dupllc~ted in another. Thus,
information on the description, operation, and
maintenance of ground support equipment is in
R-3896- 5. However, the instructions for servic
ing the engine using ground support equipment
is in R-3896-3 B.nd R-3896-l1.

Manual

R-3896-l
F -1 Rocket Engine
Data

Contents and Support Function

This manual contains a physical
description of the various F-1 engine
systems and the indiVidual engine
system components; a description of
the flow the engine follows from the
time it is accepted by the Customer
through Apollo/Saturn V launch;
data pertaining to engine design
characteristics including environ
mental conditions, attitude, mass
properties data, turbopu.Z1ll inlet
propellant conditions, and interface
connections for mating the engine with
the B-IC of the Saturn V vahicle; a'1d
nominal engine performance charac
teristics, methods for predicting
engine variahle characteristics, and
other pertinent Informailon that can
be used as an aid for analyztng and/or
delermlnlng specllic engine perform
ance. The manual serves 10 familiarize
the reader With the design and operation
of the F-l engine and serves as a
training aid document.

Section and Tille

I Description and Operation
II Interface Design Criteria
lIT Performan~e
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Inlroduction

Manual

R- 3996-3, Volume I
F-I Rocket En.~ne
Maintenance and
Repair

R-3896-3, Volume II
F-I Rocket Engine
Maiutenanc~ and
Repair

R-3896-5
Volume I

Contents and Support Function

This manual contains general mai~- I
tenance pnctices that are peculiar
I~ the engine covered In this volume II
~Jld to Ihe component repair proce- III
dures contained In Volume II of this
manual; Ihe use of engine, thrusl IV
chamber, and nozzle extension
ground support equipment and the
tasks necessary to prepare the
equipment for maintenance USing
the appllcable pieces of ground sup-
port equipment; detailed procedW'es
for component removal, reinstalla-
tion, or replacement, and the post
maintenance lesl requireml.'nts that
w1ll verify the Integrity of engine
systems affected by the removal of
Individual ~ngine components and
lines. This volume and Volume II
provide the nereosary maintenance
and repair data to perform unsched-
ulp.d maintenance tasks on an unin-
stalled engine and the required pOSI
maintenance tests to determine that
Ihe engine is In an operable condition.

This manual contains cleaning, In- I
spectlng, repairing, and testing II
proceduree for the Individual engine III
components. This manual provides IV
the data to restore and/or maintain
componenls of the engine In an oper-
able condition for reinstallation On V
the engine or assignment as a spare. VI

VII
1mI
IX
:It
"leI
XII

XIII
XIV
XV
XVA
XVI

xvn
xvm
XIX
XX
XXI
XXII

Section and T1 tie

General Maintenance and
Repair

Handling
Component Removal and

Installation
Post-Maintenance Test Re

quirements

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

and Pump seal Purge Check
Valve

Deleted
Heal Exchanger
Heat Exchanger Check Valve
Thrust Chamber (Installed)
Thrust Chamber (Uninstalled)
Thrust OK Pressure Switch
Inert Pref1ll Check Valve
Oxidizer Dome Pur~e Check

Valve
Oxidizer Valve
Fuel Valve
Turb~mp

Turbine
Bearing Coolant Control

Valve
IMeted
ElectrIcal Harness
Hypergol Manifold
Ignition Monitor Valve
Checkout Valve
Engine Control Valve

viII Changed ~6 OCtober 1971 .



Manual

R-3896-3, Volume II
(cont)

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

R-3896-5
Volume I

Contents and Support Functior,

XXIII
XXIV

XXV
XXVI
XXVII

XXVIII

XXJX
XXX

XXXI

This manual contains tlIustrative I
and columnar listings "r all parts II
or the engine that can be disasaem- ill
bled, reassembled, repaired, re-
placed, or overhauled. This
manual locates and Identifle!l the
Interrelatlonship of parts, airl9
In the requisition of replacement
parts, indicates part usage and
Interchangeability and recommended
repair or replacement for the F-l
engine and its indiVidual components
and parts.

Introduction

SectiOn and Tltle

Four-Way Solenoid Valve
Thrust Chamber Nozzle

Extenbion
Pressure Transducer
Temperature Transducer
Flight Instrumentation

Junction Boxes
Rigid Ducts, Flexible Lincs,

and Braided Flex Hoses
Redundant Shutdown Valve
Volumetric Liquid Oxygen

Transducer (OXicIJzer
Flowmeter)

Gimbal Boot, Insulation
Boot, and Insulation Seal

Introduction
Group Assembly Parts List
Numerical Index

R-3896-5, Volume I
F-l Rocket Engine
Ground Support
Equipment MlUnte
nance and Opel'ation

This manual contains safety re- See detailed table of contents for
quirements and general maintenance this manual.
practices peculiar to the equipment
covered in this volume and to equip-
ment and 1'-tools covr,rell in Volume II
of this manual; Inspection require-
ments, physical description, 0l'era-
tion, Intended usage, operating
limitations, pcriodic matntenance,
and parts listings with ma.tntcnance-
level codes for the F-l engine
ground support equipment covered
In this volume. This volume pro-
vidcs data to restore and/or matn-
taln the F-l rocket engine ground
eupport equipment in an operable
conditi( ,.

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

This manual contalns inspection
requIrements, physical descrip
tion, operation, intended usage,
operating limltatione, periodic
matntenance, and parts listing
with maintenance-level codes for
the F-l engine ground support

1
II
III

Test KIts, Sets, and Tools
T-1'ools
Dummy Welffhl 7'. Tools
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R-389B-5, Volume 11
(cont)

R-38YB-B
F-l Rocket Engine
Thermal Insulation
Installatlon and
Repair

R-389B-9
F-l Rocket Engine
Transportation

R-389B-ll
F·l ROcket Engine
Operating
Instructions

equipment end Items that are con
sidered tools (Ie, test 1d ts, sets,
and tools) and T·tools. This
volume provides data necessary
to determine that those Items of
ground support eqUipment covered
by this volume and the F-l field
·,'-tools are in an operable condi
tion.

This manual contains a description 1
of the thermal insulation panels, II
special tools and equipment, In- III
stallation and removal procedmes,
access provisionF, repair data,
and applicable packaging, storage, IV
and handling IlIfo~mation. This
manual provides blormatlon per-
tinent to the maintenance and V
repair of F·l engine thermal VI
Insulation. VII

This manual contalns procedures I
for preparing the F -1 rocket engine, II
nozzle e'ttenslon, thermal Insula- III
tion, and mlscelIanevus engine IV
looae equipment fOI' shipment, and
procedures for shipping by truck,
air, or water. Included are rec
ommended truck-, air-, and water
transport check liste, which may
be used to make sure that proce-
dures and in-transit Inspectlvn
have been performed.

This manual contains complete, I
..uthodzed field operating require- II
mente that affect F-l flight en- III
glnes F-2029 through F-2098 dUring
normal operational flo"· from engine
receipt at MAF through vehicle
launch. Specific and general require
ments and procedures for normal
F-l engine activil1es are provided
and include acceptab1llty criteria
and limits, special constraints,
safety precautions, IUId correct
sequences required to s:ltisfactorily
accomp11sh the acl1vities.

Description
Special Tools and Equipment
Installation and Removal

(Engines F-2003 Through
F-2018)

Installation and Removal
(Engines F-2017 and
Subsequent)

Access Provisions
Repair
Storage and Handling

Preparation for Shipping
Shipping by Truck Transport
Shipping by Air Transport
Shipping by Water Transport

Operating Requirements
General Requirements
Operating Procedures

x Changed 3 May 1972
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USE YOUR MANUAL ONLY IF CURRENT
AND COMPLETE

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

A. DETERMINING CURRENCY. To be sure
that yours is the latest issue of the manual,
refer to Configuration IdentlIlcation & Status
Report ,which is revised monthly and lists
the techniCal manual numbers, titles, unin
corporated supplements. and latest change
or revision dates. Your manual must have
a title paRe with the Same or later date than
the date shown in the Configuration Identifi
cation & Status Report. ¥our manual must
also include the unincorporated supplements
listed in the Configuration Identification &
Status Report, or if your manual is later than
shown i., the report, the Wlincorporated sup
plements listed in the Manual Da(a Supple
ment Record in your manual. Ii your title
page Incorporates two dates as illustrated be
low, compare the change (lower) date. Ii your
manual is not current, obtain a current copy
through your technical manual supply system.

.'",'n_

Hsted with their Issue dates. Manual pages
that are elated rauet have the same date as that
appearing In the List of Effective Pages lor
that pag.. Unchanged pages are lI.ted as
"orlgtnal" and ars not dated.

HOW TO KEEP YOUR MA1'lUAL
UP-TO-DATE

As design changes are made to the rocket en
gine and ground support equipment and better
methods of maintl'nance arc discovered, your
manual is periodically changed, revised, or
supplemented. The follOWing steps will help
you keep your Manual up-ta-date:

A. CHANGES. Updatmg by adding to or par
tially replacing eXistlng'pages is defined as
a change. Changes can be Identified by the
change notice on the new title page.

r"A\1i. .. tUT ellUlC'1o U,II ""'UIU

(d,~~Qi11,gI- IMI IUU ''-1111 G' ,IlVIOUI Il'"
,11"J _

I _- _

To collate a cha,nge, refer to t~e Fillng Instruc
tions sheet Issued with the manual and proceed
as follows:

~ 2"U"I~
fH ....sot NV 3- 3 IUIY~

Remove the pages listed In the "Remove"
column of the Flltng Instructions sheet
from the manual and destroy them. Do
not concern yourseU with the data on the
opposite side of the deleted page since,
If this date is r.ot deleted, It Is replaced
In the change package.

B. DETERMINING COMPLETENESS. To
be sure that your manual Is complete, make
a paRe-by-page comparison of its pages to
those IIsled in the List of Effective Pages.
The List of Effective Pages, which shows the
change status since the basic issue 0\' last
revision, is found on the alphabetically let
t~red page(s) immediately followinp; the title
page. All pages, except supplements, are

2. Insert all pages listed In the "Insert"
column of the Flllng Instructions sheet
In sequence. Pages with a suffix letter
are inserted in alphabetical order follow
Ing the page with the same basic number;
for example, pages 3-14A, 3-148, etc,
follow page 3-14.

OEN-NASA-1A

Figure 1. How to Maintain Your Manual (Sheet 1 01 2)

Changed 26 October 1971 xl
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3. U you are unsure of the status of any
page or pages, refer to the List of Effec
tive Pages and make sure your manual
contains pages (with the correspondl.r.g
change dates)lIsted In the List of Effec
tive Pages.

4. Remove manual supplements that haVe
be~n Incorporated.

NOTE

Incorporated supplements can be
dc\ermlned by reviewing the newly
Issued Manual Data Supplement
Record.

B. REVISIONS. lijJdating by replacing all
the existing pages of a manual Is defined as
a revision. Revisions can be Identified by the
replacement notice on the new title page.

" ~.,

.~ .."' , _.

~ I I·C",,-".,.~.~l

I~ PUBLICATION REPLACES TECHNIC~ ::.
I~AL n-xxxx-x DATED 1 APIlIL 1969

To collate a revision, proceed as folloWE::

1. Remove and destroy all exlstmg pagelJ of
your manual excepl Manual Data Supple
ments that have not been IncorporatE!d.

NOTE

Unincorporated supplements canbe
Identified by reviewing the Manual
Data Supplement Record supplied
In the revision.

2. Insert the new pages In your cover.

C. SUPPLEMENTS. Updating that author
Izes the addition to, or alteration of, the ex
Isting data in YO\lr manual Is de£lned as a
Manual Data Supplement. Information on how
to lusert supplements Is found In the supple
ments.

HOW TO KEEP ABREAST OF THE LATEST
CHANGES TO TECHNICAL DATA

Chango!s and/or additions to technical data
are Identlf1ed by a vertical bar (change bal')
In the margin of the page adjacent to the
changed data. A direct comparison between
the new (ldentlf1ed by the change bar) and the
old data will help you In Identifying specific
changes made.

GEN-NASA-a
Figure 1. How to .Ma1ntaln Your Manual (Sheet 2 of 2)

xli Added 27 May 1909
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2. CONFIGURATION IDENTIFICATION.

EQUIPMENT CONFIGURATION. The MD
Identification symbol and the equipment model
designation Indicate the configuration of the
equipment and distinguish It from models In
corporatinr: different changes and from basic
models. A basic, unchanged configuration of
the equipment has no MD identification symbol.
MD Identification symbols are added as changes
affecting configuration are Incorporated into
the equipment. The MD Identification symbol
is stamped On the MD plate, which is mounted
nBar the engine nameplate.

MD IDENTIFICATION SYMBOLS. The MD
Identification symbol Is a composite number
representing all the changes affecting config
uration (MD changes) that are incorporated or
not Incorporated Into the eqUipment. The
symbol represents a consecutively numbered
series of MD changes. Any MD change, or
series of MD changes, not Incorporated is
rep.resented 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 indiv1dllld MD change; fvr
example, "MD9" refers to MDl through MD9,
but "M09 change, " refers to the Individual MD
change 9. This latter type of reference, which
is Illustrated in figure 2, Identifies separate
sets of Information required by differences in
conflguratlon. When an MD reference appears
in this manual, examine that MD Identification
symbol on the equipment to determine which set
of Information is applicable.

3. CONfIGURATION CHANGES--MANUAL
EFFEC'I1V1TY.

All approved ECPs (Engineering Change Pro
posals) and associated MD numbers applicable
to the equipment covered In this manual are
listed In figure 3. The date In the last column
Is the publication date of the rr,anual during
which the change made by the ECP was incorpo
rated. When N/A Is entered, the ECP does not
change the data In the manual. Ground Support
Equipment configuration Information is in R- 5857,
Saturn F-1 Conflg\iration Identification & Status
Report.

MD CHANOIS IMCORPORATBO

2 S 4 5 • 7 A • .Ill 11 11

I I I I I I I
1m lDl!!:N'TlnCATloN SYMBOL

I I I I I I I
1m I

I I I I I I I
MD4X'! 8J(1911

I I I I I I I I
MDXIDXU -I I I I I I I I

KAJroAL RlFIRBHCI

I I I I I I I I- I I I I I I I I I
IGl9 CIWlOB -I I I I I I I I I
MOil

I I I I I I I I I
MOil CIL\IIOI

HOT.!: A 80iUZOKTAL UK. wrrKIN THE CHART OfDtCATIS Tftg MD
CILVtOI urlMID "to 1M Tal SYIOJOL OR ftlrlRiCNCI A't
TNI Lin.

OEH·esS

Figure 2. MD System
Added 27 May 1969 xiII
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:>OURCE AND RECOVERABILrfY CODE LIST.

The Source and Hecoverablll~yCode LI. Indi
cates the malnten~nce level at which an Item
may be repalred, ur the I£\iel at wblch It may
be replaced as a comp:ete unit.

The Sourc J and Recoverability Code consists of
tWO parts, a letler and a nu,nber. Tl.c letter
'hmoteH the level at which thp Item may be re
moved an~ replaced lind the type of action that
llIay be lalwn. The number denotes the level
at "'hlch the Itc'm may be repaired. Ddlnltlons
of the codes arc as follows:

Source Code

A . Assembled frOm con.ronent parts

~. . Rem0ved and replared at field level
(using sltesl

D . Removed and replaced at depot le ..el
(Rockettlyo'1)

X NI1I not br' procured

M. . . Mcy be manuIactw'ed at le'/el
designated by accc,mpanying digit

Recoverabillty Code

1 . Field level (using sites)

2 . Dopot (Ronketdyne)

3 . Nonrl'palr:.ble

The following examples Ulustrate the usc of
the Snurce and Her'ov 'rablllty Code:

Valve (F-l) Replaced ut field elles; repaIred
at field sltt.

Seal (~'-3) Replaced at field sites; no re
IJair at rmy location

Piston (D-2) Rt·placed at rlOl'ot, repaired at
deVlt

Added 27 May 1969

Introduction
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SECTION I

GENERAL MAINTENANCE AND REPAIR

Section r

1-1. scm This suction contains GSE gen-
eral malnte' ICC and repair Information Ihat
Is applicable 10 several sections of this manual.
Su;gested melhods of accomplishing tasks arc
Included in this sec lion, Other methods may
be used provided they achieve the same results,

I, 2. SAFETY PIUWAUTIONS.

NOTE

When performing worl: specllled In
this manual, ail local s~fely and
health dlrecllves must be compllcd
wllh, Il Is assumed the3e direc
tives arc In C'JlllpUl<nce with the
Occupational and Safdy Health Act,
When loc.!l aa/ely and hllalth dl
rectivos 111'0 mllre strlngonl than
thoso spoclfled In tlltll manual, tho
local dlroctlvos wlll prevail.

1-3. Wm'nlngs and caullolls aro uscd through
out tho toxt to Indlcato potontlally dangel'ous
slops. 'rllllao wllrnlngs and cautions precede
the slep t" Which they Ilpply and muat be strictly
ohsorved by porsonnol porformlng Ih" pI' ace
dUl'OP, Speclllc pl'ccautlons to follow are Hstod
when II task Involvos WOl'klnll wllh potonllally
<lanl(O"OUS Illaterials or ha7.Il,'dou& cllndltlons,
Tho /ollowlng cxamplos oxplaln warnlnga and
cautions:

WARNING

A warnIng Indlcatea a pl'ocedurlJ or
practice that, If not foIJ~wed cor
recay, can causo Injury or dCllth,

CAUTION

A caullon indicates a procedure 01'
practice that, If not follOwed cor
rectly, can causo damage to
equipment.

1-4. EI,ECTIUCAL SYSTEMS.

1-5. Obaerve the follOWing safety precautions
when working with electrical systems:

WARNING

Connecting ')1' disconnecting elec
trical connectors wUhout turning
ofl electrical power can result In
Injury to personnel and damage to
equlpmenl.

a. Make sure electrical po..... er Is off before
working on electrical components 01' cables.

b. Make sure /aclllty outlet and control SWitch
or circuit tll'eaker on electrical eqUipment are
deenerglzed before connecting power source 10
clectrlcal equipment.

c. no not leave controls unattended when an
eleclrlcal sys',em Is energized.

d. Ground all eqUipment 10 a common ground
polnl, when required.

1-6. PHESSUmZED SYSTEMS,

1-7. Observe the /ollowlnll safety precautlons
when working with hillh-\.ressure systems:

WAHNING

Hemovlng flt/lnlls, P~I't6, or com
ponents It'om II pl'ess,"'lzed systcm
can result In Injury to pt'l'somwl
and damage to equipment,

a. Mak(' suro syslem Is depr('ssurlzed hefm'e
<llllconnl'cting tl'st equipment lines 01' hOBes and
beforc tightening 01' loosening any fllllnll.

h. Do not leave control'3 unattended while
system Is pressurized.

c. Secure all test hoaes connected helween
leat eCjulpmenl, laclllty, or components undcI'
test, to prevent Whipping If accidently dlscon
necled or In event ul line faUul·e.

d. Wear safely glallSNj or face shield when
working on a preoaurlzed systcm.

e, Make sUl'e connections 0.\ all system
components ~ re secure,

f, Follow specified requirements for gasket
sealants and lubricants.

Changed 5 October 1972 I-I
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1-8. CLEANING SOLVENTS.

1-9. Although cleaning solvents ~pecilled In

this manual are considered the least hazardous
01 solver,ts available, specific uses of each
80lvent require special precautions, as stated
in each applicable procedure. Improper use of
a solvent can cause injury to personnel or dam
Rge to equipment.

1-10. TI1ICIIT.OIlOETHYLENE AND TI1ICHLO
IlOETIIANE. Trichloroethylene and trichloro
ethane are toxic solvpnts that are nonexplosive
and, undel' usual conditions of use, nonflam
mahle. These solvents decompose at tempera
tures above 248' F, I'ele<\slng toxic procJucts.
Observe "'9 follOWing safety pl'ecautlons when
using trichloroethylene (MIL-T-27602), 'rlchlo
roelhano (MIL-T-81533), or Irlchloroethane
~'T0210GIl0002 (Nil, Los AngelI'S Dlvlslon):

a. Weal' breathing apparatus when using
these solvpnts In conllned or unventilated areas.
Inh.'\latlon ~f concentrations exceeding 100 ppm
of trichloroethylene (350 ppm of trlchloro
eth.'\ne) for prolonged periods of tlme may
resull tn nar"oals or unconsciousness. Indl
catlons of excessive Inhalatlon exposure are
headache, blurring of vision, giddiness, nausea,
Or vomltlng. These effects are completely
reversible upon removal of the Individual to a
well-ventilated area.

h, Do not allow these solvents to contact
skin for prolollged periods, as they defat the
flkln, leaving Il susoeptlhle to infectlon and
cracking.

c. W~ar safety glasses 01' a face shield when
using these solvents.

1-11. CLEANING COMl'OUNI>. Observe the
following safety precautlons when using clean
tng compound (MIL-C-~1302):

a. Avoid Inl.'\lation of vapors of cleaning
compound since It may cause headaches, diz
ziness, sleepiness, 01' unconsciousness due to
Ihe oxygen-deficient atmosphere.

b, Do not allow cleanlng compound to contact
skin for prolonged periods. The IIqu, j chem
Ically dries the skin, leaVing It susc'~ptlble to
Infection,

1-2 Changed 8 December 1970

c. Wear safetl' glasses or a face shield when
using cleaning compound.

d. Wear breathing apparatus when using clean
ing compound in confined or unventilated a"eas,

e. Do not subject cleaning compound to tem
peralu"es above 248' F.

1-12. ISOPROPYL ALCOHOL. Observe the
follOWing safety precaullons when using Isopropyl
alcohol (Fedoral Specification TT-I-735):

a. Avoid Inh.'\latlon of vapors of Isopropyl
alcohol, since inhalatlon may cause slight
Intoxication.

b. Wear breathing apparatus when using
lI;opropyl alcohol In confined or unvenlliated
areas.

c. Because of Its low vaporizing qua titles,
use a minimum amount of Isopropyl alcohol
cu'lslstent with Ix>rformlng the task.

d. Wenr safety glasses or a face shield when
using Isopropyl alcohol.

e. Do not use Isopropyl alcohol near heat,
sparks, or open flame.

1-13. DRYCLEANING SOLVENT. Observe the
following safety precautions when using dry
cleaning solvent (Federal Specification P-D-080):

a. Do not use drycleanlng Ilolvenl nellr heal,
sparks, or open flame.

b. Wear safety glasses or a face shleln when
Using drycleanlng solvent.

c. Make Bure that drycleanlng solvent Is kept
away from arras that come In contact with
liquid oxygen.

1-14. ACIDS.

1-15. Aulds In either concentracted or diluted
liquid form will soak through cloths causing
sev"re burns, dlsllolve metals, give off harmful
vapors, generate explOSions, and CRuse fires
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upon coniact with combustlble material. Ob
serve the following safety precautions when
using acld&:

a. Wear rubber or plastlc gloves, apron,
boots, and chemical-type safety goggles.

b. Avotd inhalation of vapors from liquids
and dust from acid powder mixes.

c. Open acid containers, and use acid In
well-venllJated areas. Avoid splashing and
spilling.

d. Do not pour water Into acid; slowly add
acid to water, and constantly stir mixture with
acid-resistant tmplement.

e. Cloths, sponges, and brushes used to apply
acid solutlons must be thoroughly rtnsed In tap
waler. Il allowed to dl'y out without rinsing,
they constitute a fh'e hazard.

f. Il acid contacts skin, drench affected al'ea
In clean water for a minImum of 5 minutes.

g. Do nol atore acid neal' heat, causllcs,
water, or combusllble materials.

1-10. LIQUID NITROGEN.

1-17. Liquid nitrogen la cl~'\I'acterlzed by lls
C!xtremely low tempemture nncl high vapor pres
SUre. Observe the following safety precaullons
when using Ilquld nllrogen:

a. Use only approved containers and storage
vessels.

b. Wear safety goggles 01' face shIeld and
loose, well-ventilated K]oves or mittens.

e. Avoid splashing on exposed skin to
prevent painful injury (burns).

d. Use In a well-ventilated l\l'ea to prrNent
oxygen depletion.

e. Avoid dtrect contact wllh Ilquld or sur
faces chllled by liquid.

1-18, INCOMPATIBLE MATERIALS.

1-19. Some materIals, such as preservative
compounds, lubrIcating OIl, cleanIng solvents,
and grease, used for maIntenance purposes are

Incompl\tlble wllh the oxidizer (liquId oxygen)
used In the engine. When tnlroduced Into an
oxidizer system, liquid oxygen mixes with the
Incompatlble materials and becomes Impact
sensltlve and e>.ploslve. The detection of all In
compatlble materials In test equtpment is dlf
ltcul!. Eauipment must be protected by the
methods outlined in applicable maintenance pro
cedures to avoid the extensive disassembly re
quired for the detection and removal of Incom
patlble materials.

1-20. CONTAMINATION AND DAMAOB PRE
VENTION REQUIREMENTS.

1-21. Contaminatlon and dmnage preventlon
requirements for ground sUllport equipment 're
listed In paragraphs 1-22 thl'ough 1-25.

1-22. CONTAMINATION PllEVENTION.

1-23. All maintenance and repair procedures
must be pcrfonned in Buch a manner as to
prevent contamlnatlon of equipment ltult may be
cO:lnected or attached to an engine system.
'1 hese requirements arc satlsfled when the
follOWing conditions arc met:

a. Clothing worn by personnel must be free
of loose Pllrtlcles and fibers and pockets emptled
vf foreign objects that could contribute to con
tamination, when working with Internal areas 01
systeMS or in controlled arl'as.

b. Parts, tools, materials, and test equip
ment actually used in a maintenance tn qk must
be accounted for to make sure that none of these
Items has I",en lelt Inside a system.

c. All test equipment and tools must hc clean
if exposcd to scaling 8l11'faces or surfaces that
contact operatlng fluid (liquid 01' gas).

d. Clean nylon 01' pulyethylene I{loves must he
wOl'n whcn 1~1ndllng parts 01' componcnts W11C1'C
hand contact Is made with scaling slll'faccs or
surfaces that contact opHatlng fluid (liquid or
gas).

e. Necessary measures must be taken to
prevent contamlnlltlon from wind and rain when
a system is to be opened outdoors.

f. Areas must be checked above, around, and
l:elow the system being opened fOI' operatlons
that may cause or alluw contamlnatlon of the

Chanl;ed 8 December 1970 1-3
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system. Proper measures must be tak~n to
prevent contamination of other systems from
the system being opened.

g. A suitable container must be provided to
catch residual fluids when a system ~'" opened,
to prevent fluid from contamINlt:'lg adjacent
areas.

h, Only pressure-sensitive lape RB0195-002
(Rocketdyne), or equlvale .t, must he used to
secure Aclar film or bard to components of
fluid systems. Tape mJst not be used on
threads, mating facep, 01' direct fluid surfaces.
Tape alone must no', be us~d as a closure andl
or cover on openlr.gs or on remrved components
or assemblies.

\, Components and assemblies removed from
a system must he Immediately provided with
suitable protective closures andlor coverings.

ACLAH FILM
TAPJ:: SEAL
(3 PL.,V:ES,

Cl::nTIf'ICATE nr
CLEANN~SS

POl.YETIIYLENE
nAG (2 REQ'1J

J. When the necessary fluid line closures
are not available, the closure method shown
In Ugure I-I and as follows must be used:

CAUTION

W;1en ser.urlng Aclar film or bags
to the line wllh tape, the tape must
be wrapped completely around the
line and a minimum of 25 percent
of the tape width mllst contact the
body of the line to prevent entry of
contaminants,

NOTE

Tlw tape used In this procedure
Is Ill'essure-sensltlve lape
IWOI05-002 (Ilocketdyne).

(ll Cover open ends of line with Aclar
No. 33C £\1m (0. 002-inch minimum thickness)
(AIHed Chemical Corp), Wrap film over periph
ery of flange and secure IJ body of Hne with
tape,

(2) Install a polyethylene bag (0.004-lnch
minimum thickness) (Cadlllac Products) over
Aclar film to completely cover and extend be
yond film. Hold bag flrmly against flange and
body of line to exhaust any excess all' fronl bag,
and secure bag to body of line wllh tape.

1·4 Changed 5 October 1972

Flgul'e 1-1, Protective Closure for
Fluid Lines ar.d Manifolds

(3) Attach a certlUcate of cleanness to
taped area.

(4) Install a second polyethylene bag (0.004
Inch minimum thickness) (Cadillac Products)
over I'lrsl bar. Hold bag firmly acalnst flange
and body of Hne to exhaust any excess all' from
bag, and secure bag to body of Hne wllh tape,

(5) Gather and tape hag over p('rlphery ei
flange III pI'event flange from cutting Ihrough bag.

(0) ApI,ly 2 layers 01 tape over ontor bag,
Tape must cover surCace of flange and extend
over periphery oC flange, Secure endfl of tape
hy applying a layer of tape around pctlphery of
flange.

1-24. DAMAGE PREVENTION.

1-25. All malntcnance and r~pall' pl'ocedures
must be pel'formed In such ~ manner as 10
minlmlzl! the pOSSibility at damage to equipment.
Damage will be greatly reduced by obserVing
the following precautlO!lB:

a. Install covers ~nd closures as necessary
to protect system "eallng surfaces and to pro
tect equl~1I\lent from the environment.
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b. Do not step on or drive over hoses or
electrical cables.

c. Inopect all gaskets, O-rings, packlngs,
and seals for usability before Installation.

d. Make sure proper lubricant Is used on
flttlngs, gaskets, O-rings, packlngs, and seals
when required by applicable ,rocedures and only
In amount required.

e. Observe all precautions listed In repair
and handling procedures.

f. Before use, Inspect ground support and
handling erulpment for condition, and If equip
ment Is proof-loaded, for evidence of current
proof-loading.

g. Make sure electrical equipment Is free
of debris that might cause an electrical short.

h. Do not exceed handling e~,ulpment towing
speed, turning radius, ramp angle, or load
limits.

I. Use proper tools and equipment correctly.
Avoid using adjustable wrenches.

j. Protect adjacent hardware from damage
during removal and Installation of large com
ponents. ,

k. Use tools III<'\t nre frce of sharp edl<es,
burs, 01' other conditions that could damage
tubes or fIltlngs.

1-26. PRESSURIZING AND PURGING AGEN.I
I3EQUIREMENTS,

1·27. Pressurizing and purging agents called
OIlt In this manual must conform to the re
qulrelnents specified In the foUnwlOgparagraphs.

1-28. HELIUM. Helium, when specified In
this manual, must ~onform to the requirements
of Bureau of Mln(~, Grade A, have a water
content less than that defined by a dewpolnt
of minus 80· F at standard atmospheric pres
sure, and be supplied from II system eqUipped
with a 111-mlcron-nomlnal, liO-mlcron-absolute
rated rtlter.

1-29. GASEOUS NITROGEN. Gaseous nitro
gen, when specified In this manual, must con
form to the requirements of MIL-P-27401. All'
may be substituted for nllrogen If the all' meets
the '~leanness and humidity requirements of
MIL-P-27401.

1-30. LIQUID NITROGEN. Liquid nitrogen,
when specified In this manual, must conform to
the requlrell1ents of MIL-P-27401.

1-31. FUEL. Fuel when specified In this
manual, musl conform to Ihe requlremenls of
MIL- F- 25558 (R.T-I) or pI'opeIJanl kerosene I
(MIL- P- 2:;576).

1-32. HYDRAULIC FLUID. Hydraulic flUid,
when specified In this manual, must conform to
the requirements of MIL-H·560R.

1-33. MATERIALS AND EQUIPMENT,

1-34. The materials IIstee! in figure 1-2 are
reqUired for GSE maintenance, cleaning, paint
stripping, repairing, and meta) protection.
The equipment listed In flr,ure 1·3 Is re~lllrce!

for the examlnatlnn of metals, maintenance,
cleaning, paint stripping, ane! corrosion re
moval, After use, all materials and equipment
must be thoroughly cleaned of aU chemical ane!
corrosion residue before reuse, All cloths
and bristle brushes must be thoroughly washed
ancl rinsed In tap water before l'eURe. Cal'bon
steel wool "nd wire brushes must be used on
carbon steel 01' low-alloy sleel materials.
Stainless-steel wool and wll'e bl'ushes must be
used on corrosion-resistant steel (CHES) mate
rials. Aluminum wool must be used on alumi
num and magnesium. Bl'ass wire bruohes must
be used to clean copper and copper alloy mate
rials. II Is recommended that a color coe!e be
established and that the handles of wi re brushes
be painted dllferent colors to avoid possible
misuse. Carborundum paper that Is not dis
carded after use must be marked to !odlc;lte the
type of metal on which It was used and must not
be used on any other type of metal.
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Section I

Identification

Aclar No. 33C (Allied
Chemical Corp)

AGMA No. 8A
(American Gear
Manufacturer' d

Association)

Alodlne 1200
(Amchdm Products)

ANSTAC-2M (Chemical
Developmont Corp)

ARP No. 2 (Allied
Research Products)

BB-F-1421, Type 12
(Federal Specification)

Bureau of Mines,
Grade A

CPH2028
(The UpJohn Co)(a)

CPH0811
(The UpJohn Co)(a)

EC1099 (Mlnnes9t\l
Mining and Mfg)laJ

ECl300L (Minnesota
Mining and Mfg)(a)

FGA-32600 (Minnesota
Mining and Mfg)(a)

R-3S96-5
Volume I

Name

Film

Compound

Powder

Solution

Detergent

Helrlgerant

Helium

Isonate adhesive

Polyurethane foam

Adhesive

Cement

Pressure-s!'neltlve tape

Use

Protecting parte.

Fluid used In the azimuth drive of
Engine Vertical Installers G4049 and
75M51505, and In the power gear of
Engine Rotating Sling G4050.

Mlxecl with nitric acid O-N- 350
(Federal SpeclClcatlon) to form
solution lor chemical film touchup
of anodic-coated parts.

Reducing buildUp rate of static charge
on flow tubes and floats In Engine
Checkout Console G3142, Components
Test Console G3141, and Pneumatic
Flow Testers G3104 and G3104MDI.

Mixed with Irldlte 14- 2 powder to
lorm soh.tlo.1 101' chemical tIlm
touchup 01 anodic-coated parts.

Fluid used In Enlrtne Checkout
Console G3142.

Flutd used In Engine Checkout
Console G3142, and Components
Test Console G3141. Loak testing
hoses In Components Adapter Ret
G3143.

Adhering foam to protective pad
T-Sl02028.

Replacing loam on protoctlvs pad
T-81020~8.

Hepalrlng waterprool fabric on
Engine Cover G4047.

Bonding gaskets to plates In Test
Plate, Plug, and Tool Set G3132.

Repairing small tears and holes In
Engine Environmental Cover Set
911-9014130.

(a) Compound has limited shelf life. ReIer to age controlled compounds In R-3896-3 lor
uliabillty test.

Figure 1-2. Materials Spect/led In This Manual (Sheet 1 of 9)
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IdentUicatlon

FSU81 (Dow Corning
Corp)

OR-362 (Hooker
Chemical Corp)

Irldlte 14-2 (Al1Ied
Research Products)

Krylon No. 1301
(Borden C~16"llcal Co)

MIL-A-5092, Type II

MIL-C-16173, Orade I

MIL-C-20696, Type II

MIL-C-25769

MIL-C-5410, Type II

MIL-r.:-5541, Type I

R-3898-5
Volume I

Name

Orease

Fluorolube grease

Powder

Clear spray

Oenl'lral purpose adhesive

Corroslon-proventlve
compound

Nylon waterproof cloth

Alkaline c),8anlng
compound

Cleaning compound

Chern .cal film

Section I

Use

Lubricating packlngs In Hydraulic
Pumping Unit 02025; O-rings In
Engine Checkout Console 0314:1,
Components Test Console 03141,
and Fuel Drainage Kit 02037; hand
valv.,s In Components Test Console
03141; and packlngs and cap threads
of Hypergol System Test Tool Kit
03131i and hypergol simulator
T-50l!9716.

Lubrh,atlng hand valve O-rings and
threads on Engine Checkout Console
03142 and Components Checkout
Consol,' 03141; hand valve stem
threads on Pneumatic FhJW Monitors
03130 and G3131; ano:l base and screw
threads of Air Powered Stapler
9023569.

Mixed with detergent ARP No. 2
(Allied Research Products) to form
solution for chemical mm touchup
of anodlc-coat~d parts.

Protecting Interior of electrical box
and components on Engine Vertical
Installers 04049 and 75M51505.

Bonding tlowmeter tuhe to Inlet
manifold nipple on Pneumatic Flow
T- "ters 03104 and 03104MD1, and
hondlng seal to Thrust Chamber
;, I'oat Plug 03136.

Protecting stationary unpainted
carbon steel surfaces from
corrosion.

Repairing waterproof fabric on
Engine Cover 04047.

Cleanlnjl' 'lorroslon from unpaInted
alumlnul•• alloys.

Deoxidizing anodic-coated parts
, before applying chemical film

touchup.

Refinishing alumlnunl alloy surface
alter corrollon removal.

,
Figure 1-2. Materlalr. SpecUied In This Manual (Sheet 2 of 9)
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Section r

Identification

MIL-C-81302

MIL-D.. 6998

MIL-F-25558

MIL- 0- 23827

R-3e96-5
Volumc I

Name

Cleaning compound

Dlchlol'omethane

RJ-l fuel

Oear grease

Usc

Handcleanlng corroded surfaces,
solled parte, pressure transducers,
and 300- and 400- series corroston
rest stant steel. Flushtng soiled
parts and pressure transducer
senSE< ports.

Removing paint from corroded
surfaces.

Fluid used In Hydraulic Pumping
Units 02025 anr! 02026, and Engine
Checkout Console 03142. Leak
Testtng Accumulator Unit G2027
and relfef valves In Test Plate,
Plug, and Tool Set 03132.

Lubricating chassis, pump motor
bearings, and pump-to-motor shalt
couplfng on Hydraulic Pumping Unil
02025: pump motor bearings and
pump-to-motor shart coupling on
Hydraulfc I'umphl(; Unit 02026;
roller block bearings on Engine
Vertlcallnstallers 04049 and
75M51505; bearings, sprockets,
and drtve wheels on Engine Rotallng
Slfng 04050; caster rIg bearings,
wheels, and lubrleatton points spe
etfled on decal on Air Transport
Englno HandIor 04044; castol'
boarlnKs on Englno IIandlfng Dolly
04058: clovis, whools and castor
bearings on Engine Handler 04069:
casters and pump shaft on Scavenge
Pump 02039: cart casters on Tost
Plate, Plug, and Tool Set 03132;
scrow threads, sliding surface of
nuts, felt strip nnd packing, and
arm on Nozzle Extension Alfnement
Tool 04079: thumb-wheel and keeper
on Tur\)opump Support 04063: and
motor bearings on flange polfshlnf(
tool '1'-5047802.

Figure 1-2. Materials Specified In This Manual (Sheet 3 of 9)
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R-3896.11
Volume I

Section I

Identification Name Use
--==:.::..::.:.:..._------~-------------

MIL.H·5606

MIL- L-25567

MIL-L-7808

MIL·P.1l414

MIL-P-25576

MIL· p. 27401

MIL·P·27401

Hydraulic fMd

Leak-test compound

Lllbrlcaling 011

l,acquer primer

)lropellant kerosene

L1q'lld nitrogen

Oasoous nitrogen

Fluid used In Englnl' Yertlcal
Installers 04049 and 75M51505, and
Component6 Test Console 03141;
lubricating O-rings, seals, and
straight threads on Engine Vertical
Installers 04049 and 75M51505; proof
tesling and leak tcstlng hoses on
Components Adapter Set 0~143; and
leak testing relief valves In Test
Plate, Plug, and Tool SPI 03132.

Le"k iCbUnf: !oln!~ pressurlzcd with
gaseous nltre.gen.

Lubricating hand valve wiper In
Componenls Checkout Console 03142;
case bushing, rotor, shalt, seal
bellows, pump shaft, seal, ann car
bon wear ring on Scavcnge Pump
02039; ar.d cal'! tow bar hinge point
on Tcst Plate, Plug, and Tool Set
03132.

Painting carbon stcol surfaces.

Fluid u Jd In Hydraulic Pumping
Units 0~025 and 02026.

Fluid used In Cryogenic Sunply Unit
03136.

Fluid used to prcssurlzo hydraulic
accumulator In 'Iydraullc Pumplnli
Unit 02025 and fluid input for Engine
Checkout Console 03142 and Compo
nents Test Console 03141. Blowlnli
contaminants from parts; purging
and drying Pneulllallc Flow Testers
03104 and 03104MD1; and drying
cleaned parts. Leak testlng Accu
mulator Unit 02027, Enltlnc Checkout
Console 03142, Pneumatlc Flow
Monitors 03130 and 03131 and
Components Test Console 03141;
hoses In Components Adapter Sct
03143; Cryogenic Supply Unit 03146;
Pneumatic Flow Testers 03104 and
03104MD1; Thrust Chamber Throat
Security Closure 04089 and
99-9028815; Oxidizer Dome Flushing
Kit 02030; Fuel Drainage Kit 02037;
relief valves In Teat Plate. Plug,
and Tool set 03132; Thruet Chamber

Figure 1·2. Materials Specified In This Manual (Sheet 4 of 9)
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Section I

Identification

MIL-P-8585,
Color y(a)

MlJ,-T-27602

Molykote 0 (Dow
Corning Corp)

MS20995N

No Number

No Number

R-3898-5
Volume I

Name

Zinc chromate primer

Trichloroethylene

Pasts

InconeI lockwlre

Aluminum wool

Carbon- steel wool
(Class II Pads)

Use

Throat Plug 03136, and hose~ for
hydraulic torque tool T-5029452.
Proof testtng hoses for Components
Adapter Set 03143; Thrust Chamber
Throat Plug G3136; and hydraultc
torque tool T-5029452; and proof
tesllng Oxidizer Dome Flushing KIt
02030. Function testtng pressure
lest fixture T-5026440, Cryogenic
Supply Unit 03146, and preasure
lest fil.lure T-5031167.

PaInting carbnn steel and alumlnulll
alloy surfaces.

Ultrasonic cleaninl; fluId for fillers;
handcleanlng CRES and nIckel aIloys,
cadmIum-plated, chrome-plated,
nIckel-plated and sUver-plated parts,
and 300- and 400- series corroslon
resIstant sleel; removing petrolatum
from Thrust Chamber Throat Plug
03136; cleaning filter elements In
Engine Vertical Installers 04049
and 75M5Hi05; cleaning areas re
quIring bondlnp; on Engine Handl\ng
Dolly 04058; cleaning Oxidizer llome
Flushing Kil G20~0: and cleaning
areas requiring repair on Turbine
Exhaust Exit Pressure Check
Fixture 03144.

Lubrlcaling mating ~ur(aces of
regulator In Enb'ine Checkout Consolo
03142, screw threads on Nozzle
Extension Handling Fixture 040eO,
pin tnreads on Nozzle Extension
Handling Adapter 04081, and screw
threads on Turbopump Shaft Preload
Fixture 04088.

Safetywlrlng fillings and thl'eaded
fas'.eners with Iockwlre holes.

liemoving corrosion from aluminum.

Hemovlng corrosion from carbon
Iiteel materials.

(a) Compound hal limited .hell IIf.. ReIer to age controlled compounds In ft- 3896- 3 lor
u.ablllty te.t.

Figure 1·2. Materials SpecUied In Thill Manual (Sheet 5 01 9)
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R-3806-5
Volume I

Section I

Identification Name Use

No Number

No Number (Cadillac
Products)

Carborundum paper
(Grit No. 240, 280, 400,
and 600)

Polyethylene bag

Removing corrosion.

Covering open end of lines.

No Number

No Number

No Number

Polyethylene bag

Polyethylene loam

Polyethylene gloves

Packaging lighlweight !,arts.

C.:shlonlng packaged parIs.

Protecting hands from cleaning
solvents.

No Numl:er

No Number

Polyurethane loam

Rubber gloves

Cushioning packaged parts.

Protecting hands when applying
chemical fUm touchup.

No Number Silicone grease Lubrl eating power module In High
Voltage Igniter Tester 03153.

No Number Vinyl bag Packaging small, lIghtwcight part J.

O-A-51 (Federal
Specification)

Oaklle No. 61
(Oaklte Products,
Inc)

Oaklte No. 61D
(Oaklie Products,
Inc)

Acetone

Detergent solution

Cleaner

Cluanlng all-melal paris before
applying lubricating powder.

Cleaning sourcc hose, handle, and
adapters of Pneumatic Flow Testcrs
03104 and 03104MDl.

Clcanlng all-ml'lal parts that do not
directly or Indirectly conlacl II pro
pollant, pneumatic 01' hyd"llUllc
systQm.

O-N-3GO (Federal
Specification)

Nitric acid Mixed with Alodlne 1200 powder
(Amchom Products) to form solution
lor chemIcal film louchup of anodtc
coated parts. Passlvatlng 300- and
400-sorios corrosion-resistant stool.

Permatex
(Pol'matex: Co, Inc)

P-D-680, TYP'3 I
(Fedeul Specf.flcallon)

Sealant

Drycleanlng solvent

Lubricating flat seals for stallc
service.

Handcleanlng painted arcas, c,lrbon
stoel parts, and caso of Impact
Recorder Unit 04090 and 99·9014031.

Waterprool tape MalIklng surfaces to be bonded on
Thrust Chamber Throat Plug 03136
and repairing Protective Pad 6102028.

Ftgure 1-2. Materials SpecUted In This Manual (Sheet 6 of 0)

PPP-T-60 (Federal
Specification)
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Section I

Identification

RB012lJ·034 (Rocketdyne)

RBOHO-002 (Rocketdyne)

RBOHO-005 (Rocketdyne)

RB0140-007 (Rock.tdyne)

HB0140-012 (Rocketdyne)

RBOI05·002 (Rocketdyne)

RB0210-002

R-3896-5
Volume I

Name

Gasket sealant

Thread sealant tape

Seallng and antlaelze
compound

Dry-film lubricant

Lubricant grease

Pressure-sensitive tape

Alkaline cleaner

Cse

Lubrlcatlng flat seals for static
ser.lc-

Seahng taper thread ltttlngs In
Hydraulic Pumping Unit G2025,
Engtne Checkout Console 03142,
Znglne Vertlcal Installers 04049
and 75M51505, Components Test
Console 03141, Oxidizer Dome
Flushing Kit 02030, ar.d Scavenge
Pump G2039.

Lubricating ltttlng threads In
Hydraullc Pllmplng Unlt G2025;
static O-rings, seals, straight
thr~ads, and slldlnR surfares on
Engine Checkout Console G3142;
and flat seals In relief valves on
Components Test Console 03141.

Lubricating sling arms on Turbo
pump Sllng G4057, screw threads on
Turbine Exhaudt Exit Pressllrc Chcck
Fixture 03144; guide threads on ltlt
and holding tool '1'-5028673; shalt
plate on allncment fixture '1'-5039202;
allnernent pins on allncrnent pin
'1'-5039454; and plate threads, jack
screw, and arm on a.sscmbly jig
'1'-5041001.

LUbl'lcating thrends and O-rlnRs on
Components Test Console G3141,
I'neumatic Flow Monllors G3130 and
03131, Oxidizer Dome Flushing Kit
02030, Scavenge Pump G2039, and
Fuel Drain Vent Adapler Kit
09-9012908; lubricating shaft-la-shoe
Interface and shaft threads on 'fem
perature Transducer Installer and
Homover Kit CJ038; and lubricating
shaft threads on Thrust Chamber
Th·o.1t Plug 03136.

Securing Ac tar lllm or polyethylene
bags to components.

Cleaning comblnatlons of metal and
nonmstal parts that do not directly
or Indirectly contact p propellant,
pneumatic I or hydraulic system.

I-lOB

Figure 1-11. Materials Specified In This Manual (Sheet 7 of 0)
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Identification

RB0210-003

RB0210-016 (Rocketdyne)

RB0295-001 (Rocketdyne)

SKD-NF (Magnaflux
Corp)

SKL-4 (Magnaflux
Corp)

SRGA-0214 (Mlnnesola
Mining and Mfg)

TEC 901
(TEC Chemical Co)

TT-I!;-489 (Federal
Spectrlcatlon), color
11136 (Federal
Standard 595)

TT-E-489 (Federal
Sj:eclflcatlon), color
13538 (Federal
Standard 595)

TT-E-529 (Fedel'al
Specification), color
27038 (~'ederal

Siandard 595)

TT-M- 261 (Federal
Specification)

R-3896-5
Volume I

Name

Trichloroethylene

Corrosion preventative

Desiccant·

Spot- check developer

Dye-penetrant

Glass fabric

Cleaning agent

Red gloss ~namel

Orange-yellow gloss
enamel

Black semi-gloss enamol

Methyl-ethyl-ketone

Section I

Us£,

Cleaning exterllJr, exhaust manIfold
screen, and tlowmeter tubes of
Pneumatic Flow Testers G3104 and
G3104MOl,

Protecting unpainted stationary
c:<orbolt steel surfaces, specified
surfaces on Air Transport Engine
Handler G4044, and ball joints on
Nozzle Extension Handling Fixture
G4080 and Nozzle Extension Handling
Adaptp.r G4081.

Maintaining correct humidity In
Hlgh- Voltage Igniter Tester G3153.

Indicating melal surface defects.

Preparing metal surface for non
deslructlve lestlng.

Repairing engine environmental
cover set 99-9014130.

Handcleanlng alumlnlJm alloys.

Painting warning notices.

Painting carbon steel and aluminum
alloy surfaces.

Painting lellerlng ana markings.

Cleaning exlerlor of eleclrkal
harnesses; cleaning Inlet manifold
of Pneumallc Flow Teslers G3104
f,nd 03104MOl; and removing excess
adhesive aItel' bonding seal on Thrust
Chamber Throat Plug 03136.

Figure 1-2. Matertllis Specified In This Manual (Sheet 8 of 9)
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SerUm, I

IdenlHlcatloll

TT-R-248 (Federal
Specification:

TT-I-735 (Federal
Sreclfication)

T'r-T- 548 (FfJderal
Specification)

Turco 4215 (Tul'''')
Pr()ducts)

VV-L-600 (Federal
Specification)

VV-P-236 (Federal
SpecifIcation)

WD-40 (Rocket
Chemical Co)

0200 (Minnesota
Mining and MIg)

1357 (Mltmesota
Mining and Mfg)

1620 (L. S.
Starrett Co)

5R4 (Coast
Pro-Seal) a)

7862 (Viclor
Gloves, Inc)

R-3898-5
Volume I

Name

Paint and lacquer remover

Isopropyl alcohol

Toluene

Additive

LulJricatlllS uil

Petrolatum

Preservative

FaI)rlc cleaner

Contact cement

Tool anrllnstrument
oil

A<lheslve

Nylon gloves

Use

Removing paint from corroded areas.

Handcleaning interior and exlerior
of electrical connectors, and exterior
of pressure transducer electrical
connector.

Removing adhesive Irom pad and
bumpers on Enginl'! Handling Dolly
G4058 and plate rna seal on Turbine
Exhaust Exit ~ressure Test Flxlure
G3l44.

Clemlng fabric malerlal and
streamers.

Protecting unpainted carbon steel
Vlorklng surfaces. Fluid used in
lu"rlcator bowl of flange polishing
tool T-5047802.

Lubricating s~al and seal mating
surface of Thrust Chamber Throat
Plug (;3136.

ProtcLtlng plated surfaces; lubri
cating plated surface of arm 9026370
on Nozzle Extension Handling Fixture
G4080; lubricating extel'nal surfp.ce
of depth micrometer '1'-G021812;
;ubrlcating external surfaces of
torque and Inspection tool T- 5029467
~.nd T- 5035940; and cleaning parallel
hal s of hand facing tool '1'- 5043020.

Cleaning engine environmental
co' ,1' 99-9014130.

Repairing seal on Turbme Exhaupt
Exit Pressure Check Fixture G3l44.

Lubricating threads of depth
micrometer T-502l812.

Bonding pad or bumpor on Engine
Handling Dolly G4058.

Handling parts that will contact
operating fluids.

(a) ComplJund h?s llml!ed shelf ilfe. Refer to age 'collt:oHed compounds In R-3896-3 for
usallllHy test.

1-100

FlgHre loll. Materials Specified In This Manual (Sheet 9 of 9)
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R-3896-5
Volume I

Section T
Paragraphs 1-35 to 1-45

Examining area for
corrOSion.

Distinguishing
bl'iwcen low-alloy
fel'rl.s metals and
stainless Gteels,
or nonferrous
met,'.18 (excepi
nlck!)l).

Monocular
magnifier

1/2-lnch
magnet

stalnless
Rtecl-wlre
brush

Carbon
steel-wire
brush

_N-"-am=e'-- Use il-'--P::...::a:...rt=-=.:Nc:::o.:..__-"N:.:a:.:l:.:n:::.e. ...Y~~""e__

Brass-wtre Removtng corro- Model B Heat gun Dehydrating fungi
brush slon from electrical (Zonne on electrical com--

components, copper, Industries ponents.
and copper alloys. Tool Co)

Removtng corro- 81-34-05-10
slon from carb"n (Bausch and
steel material. Lomb, Inc)

Local
purchass

Stlff
bristle
brush

Soft-bristle Applytng paint
brush removers and

cleaning compounds.

Removing corro-
sion from CRES
material.

Applying paint re
movers and cleantng 1
compounds.

--------
Figure 1-3. Equipment for Malntenan.ce of Metal Surfacss

l'art No.

253 (Osborne
Mfg Co)

1777
,Osborne
Mfg Co)

263-D
(Osborne
Mfg Co)

1777-SV-48
(Osborne
Mfg Co)

263-A
(Osbome
Mfg C,,)

1-35. J;:ORROSrON.

1-36. CorroRlon Is the destructive conversion
of metal to II metallic compound. Temperature,
humidity, proximity of dlsslmtlar elements, and
electrical factors can retard or accelerate the
pace of corrosion. All corrosion products In
critical areas must be removed and a protective
coating applied Immediately to provide maximum
protection. Fatlure to completely romove all
corrosion products can leave a corr'Jslon-prone
area Ihat may begin to corrode Immediately
dosplte the presence of a protective coating.

1-37. CORROSION-PRONE AHEAS.

1-38. Certain materials and comblnatlomJ of
materials are more prone to corrosive attack
than others. During any Inspection for corro
sion, particular a'.tsntloll should be paid to P9.rts
and areas deslg-mted In the following paragratJhs.

1-39. NUTS AND BOLTS. When u~lng nuts and
bolts or sCl'ews of dtfferent material than the
parts they fasten, either the nut and bolt, or the
parts they fasten, are prone 10 corrosion.

1-40. FLANGES A."ID CONNECTION!'!. Where
ducts, lines, and tubes "re connected to dis
similar metals, a corrosIve potenllal exists.
Molsbre fl'om the duct, line, or tube, collect
trIg on the lower flange or conn~~tlrJlI, b~c()mps

the elect.rolyte that. stll.rts the corrosl'le action,

1-41. WELD AREAS. Corrosion-resistant
steel weld areas are corrosion-prone.

1-42. CREVICt:S AND JOINTS. Dirt and
moisture tend to collect and rematn in these
areas and cause a corrosion-prone area.

1-43. DISSIMILAR METALS. When dlsstmllar
metals are tn electrical contact In the pl'e'5ence
of an elech-Dlyte, the less noble metal j" prone
10 corrosion.

1-44. REMOVING PAINT FROlV CORRODED
AREAS.

1-45. All paint must be removed from any
corroded area before corrosion removal and
control procedures can be applied. Paint must
be remov~d from the corroded area and from
at least 2 Inches of uncorroded metal around the
area. Paint can be removed chemically or whh
a wire brush. Chemica.! paint removers must
not be used In areas where the remover can
become trapped. Paint and lacquer rernOVl,r
(Federal specification TT-R-248) Is not LOX
compatible; use dlchloromethane (MIL-D· 6998)
nea.r surJaces that require LOX- compatible
maJerlaIs.

n. H":llove paint from areas where ch,~mical

romovers call become trapped, wilh n wlr~ brush
.lnd number 280 Carborundum paper. Wipe area
dean with a cloth dampened with tap water.
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Paragrllphs 1-46 to 1-47

WARNING

The followl ng procedur e specifies
paint and lacquer ,.emover (Federal
Specification TT-R-24B), w),lch Is
corrosive ami forms an explosive
gel when mixed with liquid oxygE'n,
creating a hazard to both personnel
and eq11lpment.

R-3896-5
Volum.: I

WAHNING

The following procedure specifies
drydeanlng solvent, which 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.

b. WherE' chemical removers can be used,
remove paint as follows: (Use dlchloromethane
(MIL-D-699B) on areas that have direct or
Indirect contact with liquid oxygen or where
structural complexitlell make It Impoeslble to
use a thickened paint remover. Use paint and
lacquer remover (Federal Specification
TT-R-24B) on areas that do not have dlrer.t or
Indh'ect contact with liquid oxygen and where a
thickened paint remover can be used. )

(1) Using a stiff-bristle brush, apply
dlchloromethane (MIL-D-6998) or paint and
lacquer remover (Federal Specification
TT-R-248), all applicable, to paint on
corroded area.

(2) Allow chemical to remain on surface
until paint softens ana lifts.

CAUTION

Paint remover remaining on the
surface can cause corrosion.

(3) Wash away loosened paint and remover
or wipe from surface with a clean cloth fre
quently rinsed In tap water.

(4) Repeat substeps 1 through 3 until all
paint Is removed from surface.

(5) Wipe surface dry with clean, dry c' ath.

1-46. CLEANING CORRODED SURFACES.

1-47. Before corrosion removal and control
procedures (paragraphtl 1-40 through 1-54) are
performed, the corroded surfaces must be
cleaned as follows:

a. Remove loosely adhering grease, paint,
011, dirt, and other foreign substances by
wiping.

1-12 Changed BDecember 1970

• The following procedure specifies
trichloroethylene, which Is a toxic
solvent. Inhalation of its vapors
or prolonged contact with the liquid
can cause serious Injury or death.

• The following procedure specifies
cleaning compound (MIL-C-81302),
which Is volatile. Usc In a w~ll·

ventilated area since the vaporo
displace the oxygen In the all',
resulting In suffocation.

b. See figure 1-4 and clean corroded sur
faces using cleaning agent and procedures
noted.

c. If It Is possible to Isolatc corroded area,
seal off all nearby surfaces from cleaning agent,
using moisture-proof cloth, tape, and drip
pans.

d. Apply cleaning agent to surface with clean
cloth or soft-bristle brush. On large, level
surfaces pour cleaning agent direcUy or, surface.

e. Allow cleaning agpnt to remain on surface
for several minutes; then scrub with cloth or
bristle brush. Do not allow cleaner to dry on
surface.

f. Wipe surface thoroughly with a clean dry
cloth.

g. lUnse surface thoroughly with d1stllled
or deionized water before alkaline cleaning com·
pound dries. Allow surface to dry completely.
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Cleaning Paragraph
Material Agent 1-47, Steps

Carbon ste£1 Drycleanlng c through f
solvent
(Federal
SpecHicatlon
P-D-6BO
Type I)(a)

CRES and TrlchloX'o- c through f
nickel alloys, ethylene
and cadmlum- (MIL- T-27602)
plated,
chrome-
plated, nlckel-
plated, and
silver-plated
parts

Aluminum Alkaline c through e
alloy cleaning and g
(painted) compound

(MIL-C-25769)

Aluminum TEC 901 h through j
alloy (TEC
(Wlpalnted) Chemical Co)

(a) If usc of flammable soh'ent Is prohibited,
use cleaning compound (MIL-C-81302).

Figure 1-4. Materials and Procedures
for Cleaning Corroded Surfaces

CAUTION

Avoid using excesslve amounts of
TEC 901 to prevent uncontrolled
running or dripping. TEe 901 can
remove paint or protective finishes
from adjacent surfaces, causing
corrosion.

h. Apply TEC 901 (TEC Chemical Co) with
a olean, salt cloth. Apply In long slrokes to
remove all foreign depnslts and accumulations
of grease and dirt.

I. Repeat st~p h as necessary, using a fresh
applicatlclIl of chemical and a clean cloth tlnttl
surface Is clean.

j. For final wipe, squeeze cloth as dryas
possible.

1-46. REMOVING CORROSION FROM CARBON
STEEL.

1-49. Remove corrnslon from carbon sleel as
follows:

a. Clean area In accordance with Instructions
In paragraph 1-46.

b. If surface Is painted, remove paint In
accordance with Instructions In paragraph 1-44.

c. On small or cOI:lplex components, remove
all corrosion products using carbon-steel wool
or number 400 Carborundum paper. On large
heavy equipment, a carbon-sleel-wlre brush
may be used to remove surface corrosion
deposits.

WARNING

The following procedure specifies
drycleanlng solvent, which Is flam
mable and must not he used near
heat, sparks, or open flame. In
halation of Its vapors or prolongect
contact with the liquid can cause
serious Injury.

d. Rinse area with drycleanlng solvent
(Federal Specification P-D-6BO, Type I), and
wipe dry.

e. Inspect area fo~ corrosion with a 4-power
1T1onocular magnlfler. 11 all corrosion has not
been removed, repeat step~ c and d.

WARNING

The following procedure specifles
corrosion-preventive compound
(MIL-C-16173), which Is flammable
and must not be used near heat,
sparks, or open flame. It Is toxic.
InhalatIon of Its vapors or prolonged
con\l>.ct with the compound can cause
serious Injury.

f. Apply lubricating all ('-ederal Specification
VV-L-800) 10 wlpalnted working surfaces, and
corrosion-preventive compound (MIL- C-16173,
Grade 1) or corrosion preventative RB0210-016
(Rocketdyne) to unpainted stationary surfaces.

NOTE

Corrosion preventative RB0210-016
must be thoroughly mixed at 70° to
95° F Immediately before each
appllcatlon.
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g. On painted surf?ces, reflntsh as follows:

(1) Thoroughly mix and apply one coat of
lacquer primer (MIL-P-l1414) or zinc chromate
primer (MIL,·P-8585, color Yl.

(2) 'fhoroughly mix and apply 2 coats of
l'range-yellow gloss enamel (Federal Specifl
catlun TT-E-489), color 13538 (Federal Stnnd
ard 595), or match existing color :In surrounding
area.

1-50. REMOVING CORROSION FROM
CORROSION-RESISTANT STEEL, NICKEL,
AND NICKEL ALLOYS.

1-51. Remove corrosion from CRES, nickel,
and nickel alloys as follows:

a. Clean area In accordance with instruc
tions In paragraph 1-46.

b. On small or complex components, clean
corroded area with stainless-steel wool or
number 400 Carborundum paper until no cor
rosion is visible.

CAUTION

Vigorous, heavy, continuous rub
bing of CRES by a power-driven
wire brush can generate enough
heat to cause metallurgical changes.
Use care to avoid damage to
equipment.

c. On large comnonents and heavy eqUipment,
usc a stalnless-sleel wire brush or a power
driven stainless-steel brush attachment to
remove surface corrosion deposlts.

d. Wipe surface with clean cloth dampened
wlth distllled or deionized water.

e. Inspect area for cOl'ro~lonwith a 4-power
monocular magnifier. If all corrosion has not
been removed, repeat steps b or c and d.

1-52, REMOVING CORROSION FROM
CADMIUM-PLATED, CHROME-PLATED
NICKEL-PLATED, AND SILVER-PLATED
PARTS,

1-53. When a plated surface l.as become pitted
and pitting Is not restrlcte.d to small areas, the

1-14 Changed 8 December 1970

part 01' component must be replacecl or refln
ished, The accE'ptablllty and repair require
ments are to be specified by the manufacturer's
representative, For corrosion and small pitted
areas, perform the follOWing:

a. Clean area I' ccordance with Instructions
in paragraph 1-46.

b, Remove corre,sion from plated surface
using a wire brush and wool made of same
material as base metal or number 400 Carbor
undum paper.

WARNING

The follOWing procedure specifies
trichloroethylene, whtch is a toxic
solvent. Inhalation of lts vapors or
prolonged contact with the liqUid
can cause serious injury or death.

c. Rtnse area with trichloroethylene
(MIL-T-27602) and Wipe dry.

d. Inspect area for corrosion wHh a 4-power
monocular magnifier. If all corrosion has not
been removed, repeat steps band c.

e. Apply a thin, even coat of preser'atlve
WD-40 (Rocket Chemical Co) to plated surface.
Do not apply more than one coat.

1-54. REMOVING CORROSION FROM ALUMI
NUM ALLOY.

1-55. Remove corrosion from aluminum alloy
as follows:

a. Clean painted or unpainted al .>mtnum alloy
surfaces In accordance wlth instructions in para
graph 1-46.

b, Remove paint, If necessary, In accordance
wlth Instructions In paragraph 1-44.

CAUTION

When abrading clad aluminum,
extreme care must be used not to
rub through the pure aluminum
coat. Without clad coaling, some
aluminum alloys corrode qUickly.

c. Remove all corrosion products using alu
minum wool or number 400 Carborundum paper.

d. Rinse wlth distilled or deionized water
and Wipe dry.
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cI~UL-T-27602) through the equipment I!nd collect
dample in a clean container.

b. Fllt~r collected sample through a black
O. 45-mlcron filter disk for particle counting.
Do not disrupt particle distribution on disk.

c. Count particles. Maximum number of
particle larger than 50 microns must not elt
ceed 100. If particles exceed this limit, repeat
steps a and b until within accepted limit.

d. Install filter in ultrasonic unit so that fluid
will pass through filter in opposite direction of
the designed flow.

e' Turn on ultrasonic uojt and adjust It to
15-40 kc per second.

/. After 1 to. 25 minutes, pass 500 milliliters
of clean fluid through filter and collect fluid In
a clean container.

g. Repeat step f 9.t 4, 7, and 9 minutes and
turn ultrasonic unit off. Dispose of bacldlush
fluid.

NOTE

Fluid level in fIltel' container must
remain relatively constant at a point
near the filter collar.

h. Repeat steps e through g 2 times.

I. Install filter In ultrasonic unit so that
fluid will pass through filter In designed direc
tion of flow.

J. Repeat steps a through c. Turn on ultra
Bonic unit and adjust It to 15-40 kc per second.

k. Aftpr 1 to.25 minute, and at 4, 7, and 9
minutes, pass 500 milliliters of clean trichloro
ethylene (MtL-T-27602) through the filter and
collect fluid In clean containers.

Section I
Paragraph 1-37

m. Filter the 2, ODD-milliliter sample through
a black O. 45-mlcron membrane disk, rinsing
collection container when approximately 25 milli
liters of sample fluid remains to be filtered. Do
not disrupt particle distribution on disk.

n. Count particles. For particles 50 microns
In size and larger, the entire effective filter
disk area must be counted and all particles of
50-100 microns lnd over muat be counted at.,1
recorded, without differentiating between parti
cles and fibers. Contamination collected for a
2, ODD-milliliter sample must not exceed 1,000
particles In 50-100 micron range and 200 parti
cles In excess of 100 microns (Including fibers).
Filters not meeting these reqUirements must be
recleaned.

o. Pry filter using filtered (25-mlcron abso
lute rr hetter) low-pressure gaseous nitrogen
MIL-P·27401) or placing filter In an oven at
200 tl0' F for a minimum of 30 minutes.

p. Handle an,j package cleaned parts as out
lined In paragraph 1-46.

1-37. CLEANING ELECTRICAL CONNECTORS.

WARNING

The following procedure specifies
Isopropyl alcohol, which is flammable
and must not be used near heat, sparks,
or open flame. !nhalatlon of Its vapors
or prolonged contact with the liquid can
cause seriOUS Injury.

a. Brush connector lightly using a soft-bristle
brUBh and isopropyl alcohol (Federal Specifica
tion TT-I-735).

b. Immediately dry connector surfaces that
have been cleaned with alcohol, with low
pre6sure (50-100 psig) gaseous nitrogen
(MIL-P-27401) or clean, dry all' conforming to
the requirements of MIL.P-27401, for 2 minutes
minimum. (Refer to paraJraph 1-3OA for drying
and safety requirements. )

NOTE

Fluid level In filter container must
remain relatively constant at n point
near the filter collar.

I. Repeat step k 3 times and tur,l off ultra
"_ ~ sonic unit.
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1-38. CLEANING TRANSDUCERS.

CAUTION

Pressure trallsducers are delicate
Instruments and must be handled
with extreme care. Solid material
must not be Inserted In the sensing
cavity. Cleaning solutlon tempera
tures must not exceed 165' F.

a. Seal sensing port to prevent entrance of
solutlon. Pre-clean by immersing transducer
in solutlon of 50-55percent nitric acid (Federal
Speciflcatlon O-N-350) for a maximum of 20
minutes. Reduce immersion time by 2 minutes
lor each 10· above 100' F.

WARNING

The following procedure specifies
cleaning compound (MIL-C-a1302),
which Is volatile. Use In a well
ventilated area since the vapors
displace the oxygen In the all',
resulling In suffocation.

b. Flush external surfaces With cleaning
compound (MIL- C-01302). A rubber eraser
may be used to remove excess carbon.

c. Flush sensing eavlty Wit', ,-'caning com
pounc:l (MIL- C-81302).

NOTE

The tube used to flush or rInse the
sensing cavity must not be inserted
more than 1/4 Inch.

d. Rinse transducer and cavity with clean
Ing compound (MIL-C-81302).

e. Rep~at steps b through d to remove any
remaining residue.

f. Immediately dry transducer with low
pres&ure (50-100 pslg) gaseous nitrogen
(MIL-P-27401) or clean, dry all' conforming
to lhe requirements of MIL- P-27401. (Refer
to paragraph 1-30A for drying and safety
requirements. )

1-39. INSPECTING PARTS FOR CLEANNESS
AND DAMAGE.

1-40. Several test methods may be used to
delermine If parts arc clean or damaged. More
than one test should be performed If any doubt
exists as to the cleanness of the part. Visual
Inspectlon Is normally a satisfactory method
for determining damage. For parts where
damage Is suspected but not apparE'nt, however,
the dye-penetrant or maF,netic-partlcle Inspec
tion methods may be used, as applicable. If

Inspection of a component or part reveals a
defect tilat does not have an acceptabllity or re
pair disposition within this manual, Ihe defect
must be referred to the manufacturer's repre
sentative for acceptability and rE'pair dispo~ltlon.

1-41. V'GUAL INSPECTION. Inspect pads for
the presence of moisture, rust, scale, dirt,
chips, all, grease, or other debris. ThE' pres
ence of any of these reqUires reclcanlng. Dis
colorations caused by welding or passiva!i0,l
are not grounds for recleaning unless aCCOnl
panled by rust or scale. The water-break test
and solling test (paragraphs 1-42 and 1-43) may
be used, as reqUired, to aid visual inspection.

1-42. WATER-BREAK TEST. This test is
performed all metal parts by pouring a slllall
amount 01 dlstllled watl'r over visible and
cl);,,:>letcly accessible cleaned areas of the part.
An unbroken water film should form on the
metal surface. If the water forms Into &rnall
droplets, reclean the part. FollOWing testing,
remove water from part with low-pressure (50
100 pSig) gaseous nitrogen (MIL-P-2740l) or
clean, dry all' conforming to the reqUirements
of MIL-P-27401 (refer to paragraph 1-3OA for
drying and sdety reqUirements) or by hand
wiping with a clean, hemmed nylon cloth.

NOTE

Some materials, even If clean, do
not present a water-br'?ak-free
surface and require additional tests.

1-43. SOILING TEST. Lightly Wipe cleaned
part With a clean, lint-free, white cloth. Do
not rub hard on soft materials, such as alumi
num, since metal removal can occur and be
confused with dirt. Any visible deposit on the
cloth requires reCleaning of the part.

1-44. DYE-PENETRANT INSPECTION. The
dye-penetrant inspection method is used for
parts treated by chemical flIm or anodic coat
ings and parts used for Indirect llquid oxygen
service. This method of inspection lllay be used
to detect sul'face defects or indications of pos
sible defects In parts made of nonabsorbent,
nonporous material. Dye-penetrant Indications
are not necessarily cause for rejection. It Is
the responsibility of a dye-penetrant inspector.
certified by MIL-STD-410, to evaluate Indica
tions and to determine whether an Indlcallon
actually represents a dE'fect. Perform the dye
penetrant tnspection as follows:

a. Clean part (paragraph 1-27) using appro- i
PI' late method for typu of service In which part
Is used.
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e. Inspect area f:Jr corrosion with 4-power
monocular magnifier. If all conoslon has
not been remov~d, repeat dteps c and d.

f. After removing ~o]:roslon, refinish sur
faces tha'. are to romah unpainted as follows:

(!) Clean ?roa wah TEC 901 (TEC Chem
Ica: Co).

(2) Clean ared with dlstllied water. Do
not wipe dry.

NOTE

Chemlc"l film solution must be
mixed with distilled or deionized
wate,- In accordance with manu
facturf:r's Instructions.

(3) While surface is still damp, apply
chemtcal film (MIL-C-554l) with a clean brush.

(4) K'aep area wet with fresh solution for
15-20 minutes.

WA~NING

C',mpresEed gas must not be used
for drying or cleaning wtless
f:ffectlve chtp guarding Is used
and personal protection equipment
Is worn.

(5) Rinse area wllh dlstllied water. Dry
arer, with low-pressure (less than 30 pslg)
gaseous nitrogen (MIL-P-2740l) or allow to
atr dry. Do not wipe dry.

g. On surfaces to be painted, If required,
.,pply zinc chromate primer (MIL-P-8585
~olor Y) and 2 coats of orange-yellow glo~s
enamel (Federal Specification TT-E-489),
color 13538 (Federal Standard 595), Thoroughly
mix both primer and enamel before use.

1-56. CLEANING.

1-57. All control assemblies, lublng, hoses,
and tools that are Installed In or will come Into
contact with a propellant, hydraulic, or pneu
malic system must be cleaned In accordance
with the requirements of Marshall Space Flight
Center Specification 164. Components, parts,
or equipment removed from a clean system and
handled In accordance with the contamination

prevenllon requirements outlined In this manual
may be reinstalled without additional cleaning.
Lightly sotled parts may be used If cleaned using
specllled procedures In applicable paragraphs
1- 58 through 1-70 and found acceptable when
visually Inspected In accordance \11th paragraph
1-74. Before removing a component or pal't
from a system, the surrounding area m<lst be
cleaned as follows:

NOTE

Lightly soiled p:<rts are defined as
parts that since being cleaned for
propellant, r,neumatlc, or hydraulic
service haTe been exposed to the
atmosphe':e, Inadver.tently touched
by a bara but otherwise clean hand,
and/or have come In contact with
parts that are not cleaned for the
serv,ces noted, but are visually
cle:tn.

WARNING

Compressed gas must not be used for
drying or cleaning unless effective
chip guarding Is used and personal
protection equipment Is worn.

a. Blow area free of loose contaminants with
a regulated source of low-pressure (less than I
30 pslg) gaseous nitrogen (MIL-P-2740l) or
clean, dry air Ihat conforms to the cleanness
and humidity requirements of MfL-P-2740l.

WAIlNING

The following procedure specifies
trichloroethylene, which Is a toxic
solvent. Inhalation of Its vapors
or prolonged contact with Ihe liquid
can cause serious Injury or death.

b. Wipe area free of visible contaminants
with a clean, lint-free clolh dampened with
trichloroethylene (MIL- T- 27602).

1-58. CLEANING METAL PARTS.

1- 59. Clean lightly sollud metal parts In ac
cordance with steps a through c. Clean all
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other metal parts In accordance with steps a, WARNtNG
b, d, and e.

a. During this procedure, observe safety
precautions In paragraph 1-2.

b. Wear polyethylene gloves during cleaning
operations. Rubber or neoprene gloves must
nol be worn, since cleaning solvents dissolve
these materials and leave a contaminating resi
due on the surface of the part.

WARNtNG

The following procedure specllies
trlchloroetIJ.ylene, which Is a toxic
solvent. Inhalation of Its vapors
or prolonged contact with the liquid
can cause serious Injury or death.

• The following procedure specifies
cleaning compound (MIL-C-81302),
which Is volatile. Use In a well
ventllated area since the vapors
displace the oxygen In the all',
resulting in suffocation.

c. Lightly soiled parts may be cleaned by
handwlplng and flushing with trichloroethylene
(MIL-p- 27602) or cleanlllg compound
(MIL-C-BI302). Dry parts. (Refer to para
graph 1-72 for drying procedure.)

d. Parts that do not come In contact with a
propellant, pneumatic, or hydrauJlc system,
either directly or indirectly, may be cleaned
as follows:

(l) Prepare a solution of 7-B ounces of
Oaklte No. 61 D (Oaklte Products, Inc) per
gallon of water and heat to 120' to 160' F.

(2) Immerse parts In solution. Do not
allow parts to remain Immersed over 10
minutes.

(3) Immersion-rinse parts In water heated
to 130' to 160' F.

(4) Spray-rinse parts wllh water. Use
care to thoroughly rinse crevices and areas
where cleaning solution could be trapppd.

(5) Dry parts. (Refer to paragraph 1-72
for drying procedure. )
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The following procedure specifies
drycleanlng solvent, which 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.

e. Clean exterior and interior surfaces of
handling equipment, test equipment, and tesl
consoles and panels conlalnlng dust or dirt
with a clean, lint-free cloth. Clean surfaces
containing 011 or grease with a clean, IInt
free cloth moistened with drycleaning solvent
(Federal Specification P-D-680, Type I), ane,
wipe dry 'vllh a clean, lint-free cloth.

f. Package cleaned parts that are not tl) be
Immediately assembled. (Reier to paragraph
1-76. )

1-60. CLEANtNG NONME1'AL PARTS,

1-61. Clean nonmetal parts, fabric material,
and streamers as follows:

a. During this procedure, observe safety
precautions In paragraph 1-2.

b. Wear polyeth)'lene gloves during cleaning
operations specified In step c. Rubber or
neoprene gloves must not be worn, since clean
Ing solvents dissolve these materlais and leav<'
a contaminating residue on the surface of the
part.

WAHNING

The following procedure specifies
cleaning compound (MIL-C-81302),
which Is volatile. Use In a well
ventilated area since the vapors
displace the oxygen In the all',
resulting In suffocation.

• The following procedure speclflel'
trichloroethylene, which Is a toxl~

solvent. Inhalation of Its vapors or
prolonged contact with the liquid can
cause serious Injury or death.

c. Clean lightly soiled nonmetal p,lrts and
all other nonmetal parts (except fabric material
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and streamers) by handwtplng wUh clean nylon
or lint-free cloth or by scrubbing wUh a clean
nylon-brtstle brush dampened with cleaning
compound (MIL-C-81302) or trichloroethylene
(MIL-T-27602).

d. Dry parts. (Rere.- to paragraph 1-72 for
drying pro,·ndure. )

e. Clean fabric material and streamers by
immersing in an agUated solutton of 4 ounces

I of additive Turco 4215 (Turco Products), or
equivalent, for each gallon of water heated to
130' ±10' F. Immersion-rinse In deionized
water heated to 130' to 150' F for at least 2
minutes; then drip dry.

f. Package cleaned parts that are not to be
immediately assembled. (Refer to paragraph
1-76. )

1-62. CLEANING COMDINATIONS OF METAL
AND NONMETAL PARTS.

1-63. Parts that contain nonmetal items that
are incompatible with the soivents used in this
procedure must be treated as nonmetal parts
(paragraph 1-60). U unable to determine com
patibility of parts with s01'lents used III this
procedure, contact manufacturer's represent
ative for cleaning technique.

a. During this procedure, observe sarety
precdullons In paragraph 1-2.

b. Wear polyethylene gloves during cleaning
operations specified in slep c. Rubber or
neoprene gioves must not be worn, since clean
ing solvents dissolve these materials and leave
a contaminating residue on the surface of the
part. .

WARNING

The following procedure specifies
cleaning compound (MIL-C-813021,
which Is volallle. Use In a well
ventilated area since the vaporll
displace the oxygen In the air,
resulting in suffocation.

• The fOllowing procedure sp~cifies

trichloroethylene, which ts a toxic
solvent. Inhalation of Its vapors
or prolonged contact with the llquld
can cause seriou~ Injury or death.

c. Clean lightly soiled parts by handwlping
and flushing with trichloroethylene (MIL..T-27602)
or cleaning compound (MIL-C-81302).

d. Dry parts. (Refer to paragraph 1-72 for
drying procedure. )

e. Parts that do not come into contact wUh
a propellant, pneumatic, or hydraulic system,
either directly or iM! rectly, may be cleaned
as outllned In steps f through i.

f. Immerse and rolale parts for 2 mlnules In
a solution of 4-8 ounces of all<aline cleaner
RB0210-002 (Hocketdyne) 10 each gallon of water
heated to 125' 10 140' F.

g. Immersion-rinse a minimum of 2 minutes
In deionized water heated 10 130' to 160' F.

h. Rinse in deionized water for at least 2
minutes.

1. Dry parts. (Refer to paragraph 1-72 for
drying procedure.) U an alr-clrculati'lg oven
is used, dry parts at 160' t 10' F for 3 hours.

WARNING

The follOWing procedure speclf'. "S

cleaning compound (MIL-C-81% ~),

which is volatile. Use in a well
ventilated area since the vapors
displace the oxygen in the air,
resulting in suffocation.

j. Final-rinse parts In cieanlng compound
(MIL-C-81302) for 2 minutes and repeat slep 1.

k. Package cleaned parts that are not to be
Immediately assembled. (Refer to paragraph
1-76. )

1-64. CLEANING WIHE MESH FrLTEHS.

1-65. The filter housing is cleaned as outllned
In paragrnph 1-58. The flIter elements are
ultrasonically cleaned as outllned In this para
graph. The ultrasonic generator and transducer
must be capable of 15·40 kHz (kilocycles per
second), 5 watts per square inch minimum and
7.5 watts per square inch maximum (calculated)
power Input for particle counting, and 3 watts
per square Inch minimum power input for
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cleaning, The power of the unit (input into
tank) may be calculated as follows:

Name ta_ rating of generator Numer of
Tank surface area (lnZ) = watts/tn 2

All equipment used during the cleaning process
must be clean and a cleanness check made

(steps a through c) before starting the cleaning

operation.

WARNING

The following procedure specifies
trichloroethylene, which is a toxic
solvent. Inhalation of its vapors or

prnlonged contact with the liquid
can cause serious injury or death.

a, Pass 2,00O _200 millilitersof 0.45-
micron-filtered triehloroethylcne (MIL-T-27602)

through equipment, and collect sample in a
clean container.

b. Filter collected sample through a black
0.45-micron filterdisk for particle counting.

Do not disrupt particle distribution on disk.

c. Count partlcles. Maximum number of

particles larger than 50 microns must not ex-
ceed 100. Ifparticle count exceeds this limit,

repeat steps a and b untilwithin accepted limit,

d. Install filter in ultrasonic trait so that

fluid will pass through filter in opposite direc-
tion of designed flow.

e. Turn on ultrasonic unit ar_ adjust to
15-40 kHz.

f. After 1 30.25 minutes, pass 500 -_25
milliliters of clean fluid through filter.

g. Repeat step f at 4, 7, and 9 (_0.25)
minutes, and turn ultrasonic unit off. Dispose
of bacldlush fluid. Fluid level in filter con-

tainer must remain relatively constant at a
point near filtercollar.

b. Repeat steps • through g 2 times.

t. Install filter in ultrasonic unit so that fluid

w:ll pass through filterin designed direction of
flow.

J. Repeat steps a through c. Turn on ultra-
sonic unlt and adjust to 15-40 kHs.

k. After 1, 4, 7, and 9 (_0.2. _ minutes, pass
500 _25 milliliters of clean trichtoroethylene

(MIL-T-27602) through filter and collect fluid
in clean container, Fluid Jevel in filter container
must remain relatively constant at a point near
filter collar.

1. Filter 2,0O0-mllltltter sample through a
black 0.45-micron membrane disk, rinsing
collection container with a like quantity of 0.45.-
micron-filtered trichJoroethylene (MIL-T-27602)

when apprvztmately 25 milliliters of sample
fluid remains to be filtered. Do not disrupt

particle distribution on disk.

m. Count all particles on effectivefilter
disk area that are 50 microns or over. Do not

differentiatebetween a particle and a fiber.
Tabulate particles into two groups, 50-100

microns and over 100 microns. Counts exceeding

I,000 particles in 50-100 micron range or 200

particles in over 100-micron range, requires

recleantng of filter.

n. Dry filter. Air-dry, using paragraph
1-72 procedures, except gaseous nitrogen or
air must be filtered (35°micron absolute or

better), or dry flRer in oven at 200°_10 ° F for
a minimum of 30 minutes.

o. Package cleaned filters that are not to be
immediately assembled. (Refer to paragraph
1-76.)

1-66. CLEANING ELECTRICAL COMPONENTS.

1-67. Clean electrical components as follows:

WARNING

Compressed gas must not be used for
drying or cleaning unless effective
chip guarding is used and personal

protection equipment is worn.

a. Remove dust. ,_Irt._nd foreign matter

from electrical ":omponents with low-pre_eure

)

)
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| (less than 30 psig) gaseous nitrogen

(MIL-P-27401) or clean, dry air that con.terms
to the cleanness and hun,ldttyrequirements of

MIL-P- 27401.

WARNING

The following procedure specifies

methyl-ethyl-ketone, which is
flammable and must not be used

near heat, sparks, or open flame.
Itis a toxic solvent. Inhalation of

its vapors or prolor.ged contact with

the liquidcan cause serious injury
or death.

b. Remove stains, grease, and foreign
materials from exterior surfaces of cables by
brushing with a soft-bristle brush or by wiping
with a clean, lint-free cloth dampened (not
saturated) witl_ methyl-ethyl-ketone (Federal

Specification TT-M-261). Do not allow methyl-
ethyl-ketone to contact inner surfaces of con-
nectors.

WARNING

The following procedure specifies
Isopropyl alcohol, which 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.

c. Clean interior and exterior surfaces of

connectors by brushing lightly with a cotton
swab or _ soft-bristle brush dipped in tsopropyl
alcohol (Federal Specification TT-I-735).

d. Immediately blow connector dry. (Refer

to paragraph 1-72 for drying procedure. )

e. Install protective closure on connector
unless connector is to be connected immediately.

1-68, CLEANING BURST DIAPHRAGM

ASSEMBLIES.

1-69. Clean burst diaphragms as follows:

WARNING

The following procedure specifies

cleaning compound (MIL-C-81302),
whlch is volatile. Use in a we11-

ventilated area since the vapors

displace the oxygen in the air,

resulting in suffocation.

CAUTION

The diaphragm disk is fragile.
Probing, rubbing, brushing, or
applying pressurized gas can
damage the diaphragm disk.

a. Clean burst diaphragms with cleaning com-
pound (MIL-C-81302). The burst diaphragm is
not to be disassembled for cleaning. Do not

probe, wipe, brush, or otherwise contact inte-
rior surfaces. Clean interior surfaces by hand-

agitating the diaphragm in cleaning compound,

b. Air-dry assembly before use or packaging;

do not use pressurized gas.

1-70. CLEANING PRESSURE TRANSDUCERS.

1-71. Pressure transducers are delicate

instruments and must be handled with extreme

care. Solid material must not be inserted in

the sensing cavity. Cleaning solution tempera-
tures must not exceed 165 ° F. Clean pressure

transducers as follows:

WARNING

The following procedure specifies

tsopropyl alcohol, which is flam-
mable and must not be used near

heat, sparks, or open flame. In-

halation of itsvapors or prolonged
contact with the liquid can cause

serious injury.

a. Clean exterior surfaces of connector by

brushing lightlywith a natural-fiber brush dipped
in isopropyl alcohol (Federal Specification

TT-I-735). Installprotective cap.

WARNING

The following procedure specifies

cleaning compound (MIL-C-81302),
which is volatile. Use in a well-

ventilated area since the vapors

displace the oxygen in the air,

resulting in suffocation.

b. Clean exterior surface of transducer by

handwlplng wlth a clean, llnt-free cloth mois-

lened in cleaning compound (MIL-C-8130_).
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c, Flush sensing port with cleaning compound
(MJL-C-81302).

CAUTION

The tube used to flush or rinse the

sensing cavity must not be inserted
more than I/4 inch,

d. Rinse transducer in cleaning compound
(MIL-C- 81302).

e. Immediately dry transducer, (Refer to

paragraph 1-72 for drying procedure. )

1-72, DRYING CLEANED PARTS,

1-73. Immediately after cleaning, parts must
be thoroughly dried to remove the cleaning

solution and remaining moisture, Unless other-

wise specified, dry parts as follows:

WARNING

Compressed gas must not be used for

drying or cleaning unless effective

chip guarding is used and personal

protection equipment is worn.

a. Observe facilitysafety requirements.

b. Thoroughly dry parts wlth a regulated
| source oflow-pressure (Jess than 30 pslg)

gaseous nitrogen (MIL-P-27401) or clean, dry
air that conforms to the cleanness and humldtty

requlrements of MIL-P-27401) or dry parts In
cn alr-circulating oven at a temperature of

250 ° _10_ F for one hour (or as specified in

applicable maintenance procedure), Apply
gaseous nitrogen or air only to surface area

to be dried and in a direction away from the

body and other personnel.

1-74. INSPECTING FOR CLEAN'NESS.

1-75. Inspect parts for moisture, rust, scale,
dirt, chips, oil, grease, or other foreign mate-
rials that require reclennlng of parts, Dis-

coloration caused by welding or passlvation Is

not considered grounds for recleaning unless

accompanied by rust or scale.

1-76. IIANDLING AND PACKAGING CLEAN

PARTS,

1-77, Improper handling of clean parts during
removal and installation procedures, or after
cleaning, can result in unnecessary expenditure
of time and effort to reclean parts, It is re-
commended that clean parts be handled and
packaged as follows:

a. Wear clean nylon gloves No. 7862
(Victor Gloves, Inc) or disposable polyethylene
gloves where hand contact is made with surfaces
that will contact operating fluids (liquid or gas).

b, Upon removal of clean parts or upon
completion of cleaning procedure, immediately
install suitable closures or covers to prevent
contamination of parts or damage to sealing
surfaces.

c. Package parts, except when parts are to
be assembled, as follows:

(J) Package small, lightweight paris that
have external or exposed surfaces that come in

contact, directly or indirectly, with propellant,
pneumatic, or hydraulic systems, in a clean
vinyl or polyethylene (0. 004 inch minimum) bag,
and heat-seal bag. If part weighs more than 3
pounds, use bags with a minimum wall thickness
of 0.006 inch. If part has sharp projections,
use 2 bags, one inside the other, to minimize
possibility of puncture, ff this method is in-
adequate, use an initial wrap of several 'layers
of polyethylene film instead of inner bag.

(2) Seal decals or labels to plastic bag
during sealing operation.

(3) For parts with such shape, fragility,
finish, or weight that packaging instructions in
substep 1 are inadequate, additionally wrap
parts in polyurethane or polyethylene foam. For

)
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parts weighing lessthan 7 pounds, the minimum
thicknessof the polyurethanefoam must be I/2
inch, and for parts weighing 7-I0 pounds, one

inch. Ifpolyethylenefoam isused, the min-
imum thicknessused mnst be I/8 inchfor parts
lessthan 7 pounds, I/4 inch for paris weighing
7-10 pounds, 3/8 inchfor parts weighing 10-15

pounds, and I/2 inch forparts weighing 15-20
pounds.

(4) Pack parts in a suitable, snug-fitting
container marked with same information as on
part except serial number.

(5) Certifycleanness;identifyallparts
as to specificservice withappropriateseals,
labels,or decals. Seals,labels,or decals
must not be appliedtosurfaces thatwillbe in
contactwiththe propellantsor pneumatic gases,
machined surfaces,or sealingsurfaces.

(6) Identify parts that have been lubricated
for a specific service, with appropriate labels
or decals.

(7) For parts packaged in cartons, certify
that part has been cleaned and properly pack-
aged by marking specific service on exterior
of package.

1-78. INSPECTING PARTS FO R DAMAQE.._

1-79. Several test methods may be used to
determine if parts are damaged. Visual inspec-
tion is normally a satisfactory method for
determining damage. For parts where damage
is suspectedbut notapparent, however, the

dye-penelrant or magnetic-particleinspection
methods may be used as appD,'able. Ifinspec-
tionofa component or part reveals a defect
thatdoes not have an acceptabilityor repair
disposition within this manual, the defect must
be referred to the manufacturer' s representa-
tive for acceptability and repair disposition.

1-80. VISUAL INSPECTION.

1-81. Visually inspect parts for damage as
follows:

a. Threaded inserts for loose inserts, dam-
aged threads, and correct installation depth.

b. Tapped threads for damaged threads.
Threads in parent metal must be inspected if
the insert is removed.

c. Electricalconnectorsfur fungus, loose
and damaged p_ns,and stripped,burred, and
crossed threads;cablesfor fraying.

d. Dynamic and static sealing surfaces for
nicks, burs, and scratches that could impair
sealing function.

e. Anodic-coated surfaces for worn or dam-
aged coating.

f. Evidence of corrosion, distortion, or
cracked welds.

1.82, DYE-PENETRANT INSPECTION,

1-83. The dye-penetrant inspection method is
used for parts treated by chemical film or anodic
coatings and parts used for indirect liquid ox-
ygen service. This method of inspection may
be used to detect surface defects or indications
of possible defects in parts made of nonabsorbent,
nonporous material. Dye-penetrant indications
are not necessarilycause for rejection. Itis

the responsibilityofa dye-penelrantinspector,
certifiedby MIL-STD-410, to evaluateindica-
tionsand todetermine whether an indication

actuallyrepresentsa defect. Perform the dye-
penetrantinspectionas follows:

a. Clean part (paragraph 1-56) using appro-
priate method for type d service in which part
is used,

b. Brush or spray a light, even coat of
SKL-4 dye-penetrant (Magnaflux Corp) on areas
to be inspected.

c. Allow penetrant to remain on part for a
minimum of 5 minutes at 60 ° to 900 F. Parts
that have been In an environment of less than
60 ° F must be preheated to 80 ° to 150 ° F and
allowed to remain at normal room temperature
(60 ° to 90 ° F) for a minimum of 30 minutes
before application of penetrant.

d, Remove excess penetrant with a clean,
dry cloth followed by a water-dampened cloth.
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e. Air-dry part for a minimum ofone min-

ute or wipe part with clean, dry clothor paper
towel before applicationof developer.

f. Thoroughly mix SKD-NF spot-check

deJeloper (Magnaflux Corp), and spray a thin,
even coat on area to be inspected.

g. Wait a minlmu,._of 5 minutes, and inspect
area for defects.

h. Clepnpart after inspection using appro-
priate method for type of service in whlchpart
is used.

1-84. MAGNETIC PARTICLE INSP._'.CTION.

1-85. Magnetic particle inspect_'m Is a non-
destructive method used to deiee_ _racks, laps,
seams, sonmetallicinclusions,or other sur-
face or subsurface discontinuitieswithin0.004

inch of the surfacein ferromagnetic parts.
When a part is magnetized by an electriccur-

rent, a discontinuitythatcrosses the magnetic
fieldcreates magnetic poles on eithersideof

the defect. When magnetic particlesare applied
to the part, the poles attract the particles and
form an indtcation of the discontinuity. A
magnetic particle inspection cannot be per-
formed on aluminum, magnesium, brass,
,_opper,bronze, leaJ, or titanium. Personnel
performing magnetic particleinspectionsmust

be certified by MIL-STD-410. Perform inspec-
tion as follows:

a. Allow agitator system to circulate inspec-
tion medium for a minimum of 15 minutes before
starting inspection operations.

b, Warm up black light on fluorescent mag-
netic parqcle equipment for a minimum of 15
miputes before using. A minimum of 125 foot-
candles of illumination, at a distance of 15
inches from light sou, oe, is required.

c. Strip part if surface coating is greater
than 0.0C3 inch thick.

rl. Clean p_rt, using _pproprtate method for
type of service in which part is used.

e. Magneti_e part in at least 2 directions.

f, Apply n',agnetic particles to part.

g. Following each magnetization, carefully
examine part. The certified magnetic particle
inspectormust evaluateindicationsand deter-

mine whether an indicationactuallyrepresents
a detect.

h. Demagnetize part. Check part for residual
magnetism with standard field indicator.

I. Clean part, using appropriatemethod for
type ofservice inwhl,_hpart isused. All

magnetic particlesmust be completely removed
from part.

J. Reapply surface coating if coating was
removed.

1-g . I

1-87. Field repairof ground support equipment
is authorizedwhen such repair can correctthe

defect, has no detrimental effect on the safety
or performance of the equipment, and b_]s the
concurrence of Rocketdyne Engineering. A
component or pert thatcannotbe repaired must
be replacedwith a part bearing the same part
number or an approved alternate. It' the toler-
ance for a part cannot be maintained after tile
removal of nicks, burs, or scratches, the part
must be replaced. After repair, all part'_ must
be cleaned, using the appropriate method for
the type o! service in which the part is used,
before assembly and testing.

I-8_. REPAIRING THREADS.

1-89. Th,'eaas may be repaired if total damage
to threads dt, es not exceed 50 percent of one
thread. Threads thatare considered repairable
should be repaired with the correct-size tap or
die. Replace parts whene_,ertotalthreaddam-
age exceeds 50 percent o_ one thread.

1-90. REPAIRING WELDS OR CRACKS.

1-91. Repair of partor component welds,
parentmetal cracks and distortionofpart, or
component surfaces other than specifiedwithin
this manual, must be referred to the manufac°
turer's representative for acceptability and
repair disposition.

, )

)
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1 92. REPAIRING DAMAGED SEALING SU}'t-
FACES.

1-93, Field repair is authorized lor dam_.ged
sealing surfaces that seal to an engine co,.upo-
nent flange. In each speclIic instance, c_ntact
the manufacturer's representative, who will

determine disposition of damage surfac¢,s and
provide applicable repair instructions.

1-94. REPAIRING CHEMICAL FILM.

1-95. Either Iridite 14-2 solution (Allied
Research Products) or Alodtne 1200 (A "nchem

Products) (steps d and e} may he used in ap-
plying chemical film touchup to p:trts after
repair. Apply chemical film touchup as follows:

WARNING

Toe following procedure specifies
trlchlorocthylene, which is :t toxic
solvent. Inhalation of its v_pors or
prolosge'] contact with the liquid can
cause serious injury or death.

a. Clean part using trichloroethylene
(MIL-T-27602), and wipe part dry with soft,
clean cloth.

h. Wearing rul_ber gioves_ deoxidize part
by applying a mixture of one part by volume of
cleasieg compound {MIL-C-5410, Type II) and
one part distilled or detonized water at 65 o to
95 ° F. Use a soft-bristle brush or clean cloth

to apply mixture, and keep surface wet for 5-10
minutes.

c. Using a spray, rinse part In clean tap
water at room temperature, or wipe part with
a clean cloth frequently wrung on,' in clean
water.

WARNING

The following procedure specifies
lridite and Alodlne solutions, which
are acids. Contact with the solu-
tions can cause serious injury to

personnel or damage to equipment.

d. Prepare Ir_dlte solution by mixing 6
ounces of Irldlte 14-2 powder and 0. Ol ounce of

AR, '_ No. 2 detergent (Allied Research Products)
in one gallon of water.

WARNING

The following procedure specifies
nitric acid, which must not be al-
lowecl to come in contact with any

part of the body. Eye protection
and protective clothing must be worn
by personnel handling nitric acid.
Spillage may cause fire. Nitric acid
must he u_,cdin 2 ,_'_ll-vr*ntil_t'_d
area since the vapors are extremely
aazardou ,. Inhalaimn of the vapors

or contact with the liquid can cause
serious injury or death. In case of

contact, the skin or eyes must
immediately be flushed with water
for at least 15 minutes and given
medical attention.

e, Prepare Alodinc solution by mixing 4
ounces of Alodine 1200 powder (Amehem Prod-
ucts) with 0.5 ounce of nitrit, acid (Federal
Specilication O-N-350) }n one f=,_llon of water.

I. Wearing face shield and rubber gloves and
using a soft-bristle brush or clean cloth, coat
part with Iridlte !4-2 _o!ution for 3-5 minutes
or coat part with Alodine 12C0 solution for 1-3
minutes. Coat only a smal! _rea at a time. If

no color develops, repeat steps b, c, and f.

g. Rinse part by flushing with tap water.
Avoid hard-rubbing since wet Iihn Is easily
removed.

WARNING

Organic material upon which Iridlte
or Alodine solutions have dried, b _'-

comes h_ghly flammable and could
result i._ injury to personnel.

h. Thoroughly rinse solution from brushes
and cloths.

1-9r.t, REPAIRING PA[NTED SURFACES.

1-97. Painted areas that have been damaged

by handling, rework, or corrosion removal
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must be touched up to eliminate al! bare or

worn spots as follows:

a. Using number 400 Carborundum paper,
feather edges of existing finish adjacent to

damaged areas.

WARNING

The following procedure specifies
dryeleantng solventj which is flam-
mable and must not be used near

heat, sp_.zks, or open flame. In.-
halation of its vapors or prolonged
contact with the liquid can cause

serious injury,

b. Clean reworked and surrounding area with

a clean cloth dampened with drycleaning solvent

(Federal Specification P-D-f80, Type I).

WARNING

Compressed gas must not be used
for drying or cleaning unless effec-
tive chip guarding is used and
personal protection equipment Is
wors.

e. Dry area with low-pressure (leas than 30
psig) gaseous nitrogen (MIL-P-27401) or air
that conforms to the cleanness and humidity
requirements of M1L-P-27401.

d. Within one hour alter cleaning, prime
area with a thin coat of zinc chromate primer
(MIL-P-8585, color Y).

e. Mix thoroughly and apply one coat of
enamel of specified type and color.

f. For lettering and other markings, apply
one coat of black semtgloss enamel (Federal
SpeeifLcation TT-E-529), color 27038 (Federal
Standard 595). For warning notices, use red

gloss enamel (Federal Specification TT-E-489),
color 11135 (Feder,'fl Standard 595).

1-98. REPASSIVATING 300-SERIES AND
400-SERIES CORROSION-RESISTANT STEEL.

1-99. Reworked areas on corroslon-resistant

steels may be repassivated by swab passlvation

as described in the following steps. Parts

brazed wlth silver, coppc'., or nickel alloys must
not be passtvated. Do not passlvate Nastelloy B,

4,10A (annealed); Moncl 440, 440B (annealed);

Monel K-500_ 440 C (annealed); Nickel 2G0,
440 F (annealed); or Nickel 201.

a. If area is corroded, remove corrosion as
outlined in paragraph 1-50.

b. _ scratched or abraded, brush area to
be passlvated, with a fine-wire stainless-steel
brush,

c, Polish area with crocus cloth,

WARNING

The following procedure specifies
trichloroethylene or trichloroethane_

which are toxic solvents. Inhalation

of their vapors or prolonged contact
with the liquids can cause serious
Injury or death.

• The following procedure specl[ies

cleaning compound (MIL-C-81302),
which is volatile. Use ina well-

ventilated area since the vapors

displace the oxygen in the :fir,
resulting in suffocation.

d. Thoroughly clean area with a cleat b
hemmed nylon cloth dampened with clean trt-
chlo_:oethylene (MIL-T-27602), trtehloro-
ethane (blIL-T-81533), or cleaning compound
(MIL-C-81302). Dry ar_a. (Refer to para-

graph 1-72 for drying procedures.)

)
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front mounts include support blocks, struts,
drag braces, turnbuckles, and socket support
blocks. The left front mount also includes a

sway bar. The turnbuckles and drag braces
secure the engine to the handler. The rear
mount Includes two yokes, a truss, a truss
plug, and a spring-loaded compensator. The
truss plug is secured In a bracket mounted on
the roar of the chassis. The draw bar is

detachable and may be stored d_tring engine
transport. Tiedown/ltft rings are incorporated
on the chassis at each of the corners. Two lift

rings are located forward of rear _tacklng
adapters on the chassis, and two lift adapters
are stored on the forward platform. (See figure
1-4 for leading particulars for the air trans-
port engine handler. )

Condition Proof -Test Loaded

1. Normal usage Specified

2. Proof-test Extended X

expires,
oft-site

3. Proof-test

expires,
off-site

4, Completion ofcondition 2 or
3 and before
next use

5. Not used after
acceptance of
equipment and/
or unused between

proof-test inter-
val (equipment
stored under con-
trolled environ-
ment)

Unloaded

X

Inspection Exception

Specified

Visual

Extended X Visual

None

Until unloaded or 2 trips
(loaded) from site to site
or one trip (loaded) from
site to Rocketdyne

Two trips (loaded) from
site to site or one trip
(loaded) from site to
Rocketdyne

Mandatory X Specified None

Extended X Visual Specified interval begins
after first use, Verifi-
cation of "no use" is sub-
stantiated by application
of Alucast No. 67 seals
after final Inapecttou,
before acceptance, and
after each proof-test
and inspection,

Figure l_3A. Proof-Test Conditions and Exceptions

C
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WARNING

The following procedure specifies
nitric acid, which must not be al-
lowed to come in contact with any
part of the body. Eye protection
and protective clothing must be
worn by personnel handling nitric
acid. Spillagemay cause fire.
Nitricacid must be used in a well-

ventilateda=.easincethe vapors
are extremely hazardous. Inhala-
tionofthe vapors or contactwith the
liquidcan cause serious injuryor
death, in case ofcontact,the
skin or eyes must immediately be
flushed with water for at least 15
minutes and given medical
attention,

e. Prepare a 40-50 percent, by volume,
solutionof nitricacid (FederalSpecification
O-N-350) and distilledor delonizedwater.
Slowly pour acid intorequiredamount of water.

f. Using a cotton swab, passivate area by
swabbing with nitric acid soluhon at 10-minute
intervals for a minimum of 60 minutes. If
necessary, provide a barrier to prevent solu-
tionfrom dripping on other equipment.

g. Thoroughly rinsecottonswab and area
withtap water.

h. Final-rinse area with deionized or dis-
tilled water.

i. Dry area wJtn clean,dry cloth.

1-100. APPLYING LUBRICANTS, SEALANTS,
AND COMPOUNDSj

1-101. Lubricants, sealants,and compounds
thatare contaminated, whose shelfllfehas
e_cpired,or whose containerlabelsare missing
or unldentlflablemust notbe used. Clean nylon
or polyethyleneglovesmust be worn where hand
contact ts made with sealing surfaces or sur-
faces that contact operating fluids (liquid or
gas). Parts that will be reinstalled must have
the original lubricant, sealant, or con,pound

removed from the part and mating surfaces be-
fore lubricating. Lubricants, sealants, and
compounds must be applied only to the areas
designated. All stored containers must be
tightly capped, and excess lubricant, sealants,
or compounds must not be returned to the original
container. All lubricants, sealants, and com-
pounds must be free of grit, dirt, metal chips,
and other foreign matter. The methods outlined
below, which will be referenced in the applicable
procedures, must be used to apply lubricants,
sealants, and compounds. The following defini-
tions apply to these methods.

a. O-Ring: A circularpacking, gasket, or
seal havinga torus or doughnut shape. The
O-ring cross sectionisusuallyround and has
a small diameter relativetothe insideand out-

side diameter of the O-ring.

b. Seal: Any sealingdevice otherthan an

O-ring.

c. Static Condition: When a_linstalled part
encounters no movement except for vibrational
or loadforces.

d. Dy_tmlc Condition: Where sn installed
part encounters planned movement.

NOTE

Only the lubricationmethods used
inthismanual (Volumes land II)
are listed.

1-102. METHOD A - APPLYING LUBRICANT
TO STRAIGHT THREADS (STATIC CONDITION).

a. Apply lubricant in a streak, flush with
outside peaks of male threads, and across all
threads except leading edge of first thread.

NOTE

The number and width of streaks
vary with the outside diameter of
threads.

b. Where more than one application is re-
qulred_ apply lubricant in equally spaced streaks
around circumference of threads as follows:

(1) Threads up to 1/2 inch in diameter,
one application 1/8 to 1/4 inch wide.
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(2) Threads 1/2 to 1 inch in diameter, one
application 3/8 inch wide,

_3) Thread-- 1 to 1-3/4 inches In diameterp
two applications 1/2 Inch wide.

(4) Threads 1-3/4 to 2-1/2 inches in
diameter, three applications 1/2 inch wide.

(5) Threads 2-1/2 to 3 inches in diameter,
fo, lr applications 1/'- inch wide.

(6) Threads over 3 inches In diameter,
five applications 1/2 inch wide.

c. Diz_tribute lubricant streaks uniformly
around threads with a clean nylon brush. Re-
move excess lubricant, Make sure there is no
lubricant on leading edge of first thread, in
fitting openings, or on flared or chamfered
sealing surfaces,

1-103. ME'I3IOD F - APPLYING LUBRICANT
TO WASIIERS,

a, Apply a thin film of lubricant to both
sides ofwasher.

b, Remove excess lubricant.

I-I04, METHOD G - APPLYING LUBRICANT
TO TUBE COUPLING NUTS.

a. Slide coupling nut back on tube and re-
move any existing lubricant with a clean nylon
cloth.

b. Apply a thin uniform film of lubricant
to exterior thrust surface of sleeve or machined
seat as shown in figure 1-5.

e. Remove all excess lubricant from end
face and sealing surface of flare, to prevent
contaminationof system.

1-105, METHOD I - APPLYING THREAD
SEALANT TAPE.

a. Apply thread sealant tape RB0140-002
(Rocketdyne} around external threads in the
direction for loosening. Stretch tape slightly
to conform tape to threads. Do not apply tape
to engaging thread at end of fastener.

COUPLING NUT SLEEVE OR

MA_CIIINED S_AT

SEALING
, SURFACE

TUllE END FACE

(MFTHOD G)

J2-3-1-127A J

Figure 1-5. Applying Lubricant to
Tube Coupling Nut Sleeves

b. Overlap starting turn of tape by approxi-
mately I/2 inch and break tape. If width of
threads Is one inch or more, use 2 identical
wrappings sidv by side.

1-106, METIIOD J - APPLYING LUBRICANT
TO O-RINGS (STATIC CONDITION),

a. Distribute lubricant over O-ring surface
to form a thin, uniform film,

b. Remove excess lubricant.

I-I07, METHODK- APPLYING LUBRICANT
TO O-RINGS FOR RETENTION.

a. Distribute lubricant over O-ring surface
to form a thin, uniform film. Remove excess
lubricant.

b. Apply a volume of lubricantapproximating
I0-15 percentof O-rlng volume or groove vol-
ume on O-ring or in groove during installation
of O-ring,

1-108. METHOD L - APPLYING LUBRICANT

TO O-RINGS (DYNAMIC CONDITION).

a. Apply a thin, uniform film of lubricant
on O-ring surface. Remove excess lubricant.

)

)
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b. Apply a volume of lubricant approximating
25-30 percent of O-ring volume or groove vol
ume, on O-ring or In groove during installation
of O-ring. Apply excess to dynamic surface
mating with O-ring. to form a uniform fllm.

c. Apply additional lubricant, If required,
to mating surface to provide a thin, uniform
film over the working surface. Remove excess
lubricant from mating surface.

1-109. METHOD M - APPLYING OIL TO
O-RINGS (STATIC CONPlTION).

a. Apply a thin film 01 oll uniformly over
O-ring surlace.

b. Remove excess all.

1-110. METHOD N - APPLYI.W OIL TO
O-RINGS (DYNAMIC CONDITION).

a. Dip O-ring into oll and let excess all drip
from O-rlnp;.

b. Install O-r\111'( whlle It Is thoroughly Wtt.
with ull.

1-111. METHOD 0 - APPLYING SEALANTS
TO FLAT SEALS (STATIC CONDITION).

a. Apply sealant to both lIat sides 01 seal
until sides arc thoroughly wet.

b. Remove excess sealant globules by wiping.

c. Allow applied sealants llUlt contain
solvents to air-dry for 3 to 5 minutes before
Installing part. Sealants containing solvents
Include gasket sealant RB0120-034 (Rocketdyne)
and all Permatex (Permatex Co) sealants.

1-112. METHOD V - APPLYING LUBRICATING
POWDER. Parts that have been speclal
cleaned need not be recleaned as outlined In this
procedure. Solled parts must be cleaned and
lubricated as follows:

WARNING

The fonowlng procedure specifies
acetone, which Is lIammable and
must not be used near heat. sparks,
or open lIame. Inhalation of Its
vapors or prolonged contact with the
liqUid can cause serious Injury.

a. Clean all-metal parts with acetone ( Fed
eral I>pecl!lcatlon O-A-5t). Dry parts as out· I
lined. In paragraph 1-72.

b. Clean and dry nonmetal parts in mild
alk:dlne cleaner as outlined In paragraph 1-60.

c. Using a clean nylon cloth, rub powdered
lubricant on surlace Wltil a Iilm of Wllform
luster appears on all surlaces Lo be lubrtcat.ed.

NOTE

Pressure-sensItive tape RB0195-C02
(Rocketdyne) mal be used lor ma"klng,
If required.

d. Reulove loose 01' caked powder.

e. Rub part with a clean, nylon doth. Th(
!lnlshed film must still appear alt"r rubbing.

1-113. METHOD W - APPLYING LUBRICANTS
TO PLAIN BEArUNG (SLIDING) SURFACES.

a. Apply lubricant to part during installation,
or pack clearance volume during assembly.

b. Remove excess luhrlcant h, Willing.

1-114. METHOD X - APPLYiNG LUBRICANTS
WITH GREASE GUN.

CAUTION

Caution must be used whon lubri
cating parts contalntng poslllve
grease seals to prevent damage to
seals.

a. Wipe grease fittings clean bofol'e lubri·
eating.

b. Attach grease gun to fllting and fnject
lubricant Willi It extrudes between bearing
surfaces.

c. Remove extruded lubricant, and lubricant
from fittings.
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1-115. METHOD Y - APPLYING LUBRICANTS
TO BALL, ROLLER, AND NEEDLE BEARINGS.

a. Coat races and bearings with lubricant.

b. Hand-pack approximately 1/3 of clear
ance volume with lubricant during assembly.

1-116. METHOD Z - APPLYING LUBRICANTS
TO METAL SLIDING SURFACES.

a. Apl,lya uniform coat of lubricant to mating
parts.

iJ. Assemhle parts and remove excess lu
brkant. Make sUre th"t lubricant does not
.'nter vent, pUot, or bleed openings.

1-117. INSTALLING TIIREADF.D .'ASTENE~

1-118. During maintenance and repair, the
installation of threaded fasteners Is governed
hy the followlnf( general requirements:

a. Structural bolls or screws one dash num
ber above that called out may be used lo Join
pressurized or load-carrying components
provided the thickness of the joint-thinner
flanKe at the bollhole location Is 0.125 Inch or
greater.

b, For structural Jolnlh (load-carrying or
pressurized), additional waSht'rs of the same
callout may be added up to a total added thick
ness of 10 percent of the thickness 01 the thinner
flange at the bolthole location.

c. Deviation 01 boll-length dash numbers
and the number of washers used In steps a and
b Is not permltled for bolls and screws used
with screw-thread Inserts,

d. For nonsll'ucturalappllcationB, bollB or
screWB three da&h numberB above or below
those called out may be used If there Is full
thread engagement (lastener penetrates full
length of perfect (threads) and If 1:0 Interfer
"nee occurs,

e, Single waBhers, except countersunk
washers, are InBtalled at the nut end; however,
when more than one Is specified, the washers
must be evenly divided between the head and
nut endB of the bolt.

1-28 Changed 8 December 1970

f. It Is desirable tlml no lhreads be In bear
Ing In any part of a joint where the thre,.dcrl
faBteners transmit a she1r load. However, .f
unavoidable, a maximum of two threads may be
In bearing If the material next to the nut meets
the minimum thickness requirements of figure
1-6. Parts having relative movement at the
fastener must not have threads In bearing,

g, Bolls used with self-locking nuts or inserts
mUot not have cotter pin holes In the threaded
shank.

h. Threaded parts mUBt not be lubricated
unless all of the following conditions prevail:

(1) Doth parts are bare, corroslon
resistant steel.

(~) A lubricant for the s~rvlce encounte t'ed
IB speclfled,

(3) A speclflc torque value Is given.

i. Torquing of fasteners Is performed by
applying Bpecilled torque to the laBtener, Fas
tener groups utilize th~ Ct'oss-t"rqut' I\lpthod
outlined In paragraph 1-125,

J. When a fastener IB installed in a nul (~x

cept caBtellated nuts), at least onc full thread
must protrude thrOllf,h the top 01 the nut. Fas
teners installed In inserts mUBt penetrate the
full length of the perfect threads of the Insert.

1-119. INSTALLING COUNTERSUNK IIIGH
STRENGTH AND HIGH-BEARING WASHERS.

1-120. Whenever countersunk washers
RD153-5003-XXXX or MS20002 are required,
the washer countersunk side must be Installed
adjacent to the bolt fll1et radII. Where re
qUirements are for two washers, the second
washer must be Installed under the nut. Fig
ure 1-7 shows a high-tensile-strength boll and
m't Installation using countersunk, high-bearing
washers.
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application than indicated on the dial. To obtain
correct torque readings, the follOWing steps
must be strictly adhered to:

a. All tOl que wrenches must meet the calibra
tion requirements of Federal Specification
GGG-W-00686. Do not use torque wrenches
afler void date shown on each wrench, and never
keep them In tool boxes or line supply cabinets,

b. Select correct lorque wrench so that
wrench will be operated In tts upper range
(20-100 percent).

I~:'TAI.L WA"llilt 1,1,1 rtl

CII{\\I"~l1 !',lIlt. TO\\.\lm

IIUl. rm.•\!).

1~~1 ALL "'ASHEH Wlnl

oD ( IIAMHlC TOY.' \,11)

~I T

SECTION A·A
f t·3· I- 1011

Figure 1-7. Installing Countersunk High
Stren!:th and High-Bearing Washers

1-121. TORQUING.

1- 122. TOl'que Is a twisting force used to apl,ly
tension to fasteners. To achieve proper tension
and accurate torque readings, the parts must be
clean and (when required) correctly lubricated.
The torque values called out In procedures In
other sections of this manual are design require
menls that result In maximum strength and
sealing characteristics of the paris.

1-123. USING TORQUE WRENCH.

1-124. Torque wrenches are precision tools
and must not be subjected to abuse or mtsuse.
The use of an extension or adapter (figure 1-8)
on a torque wrench wllI result in greater torque

1-30 Changed 8 December 1970

NOTE

Torque values in this manual are
based on the use of torque wrenches
which In the upper 80 percent of
their range are accurate to ,4 per
cent. Torque wrenches calibrated
to Federal b'peclfication GGG-W-00686
Illeet this requirement.

c. Take torque readings only while tightening
fastener. Do not overtighten and then loosen to
desired torque value.

d. Never jerk torque wl'ench. Apply force
slowly and at 90 degl'ees to torque wrench handle
for an accurate Indication of torque being applied
to fastener.

c. Do not attempt to use torque wrench to
lighten fastener to a hlghH value than Illaxlmum
value shown on torque '",reneh ir,dicator.

r. Install sockets fully on nut or bolt. Main
tain a slight inload on tool to lessen chances of
damage to fastener.

1-125. F'ASTENER CHOSS-TOHQUlNG
METHOD.

1-126. Figure 1-9 Is to be used as a guide for
torquing bolted flanges or any bolted Joint to
apply an evenly distributed axial load to scalI'
and gaske's. The following procedure Is to be
used whr.n a definite method of torquing Is not
speclflr,d:

a. r;ross-torque all bolts, following a nu
merical sequence similar to appltcab1e pattern
In figure 1-9, and, continue diagonally until all
bolts f.re torqued to one-third of total torque to
be applied.

b. Repeat this procedure, torquing boltu tn
three Increments until total specified torque Is
obtained.
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Figure 1-8. Computing Torque Values

1-127. TORQUE VALUE REQUIREMENTS.

1-528. Torque values for threaded fasteners,
coupling nuts, and fittings must be as specified
in the following paragraphs.

1-129. TORQUE VALUES FOR FASTENERS IN
PHENOLIC BLOCK AND LOOP-TYPE CLAMPS.

When threaded fasteners are installed in pheno-

lic block and loop-type clamps, nuts must be
torqued to 24-30 In-lb (2'/-33in-lb iftorque is

applied to fastener head) unless otherwise spe-

cified In the applicable procedure.

J2-3-t-O$

When Using an Extension or Adapter

5-530. TORQUE VALUES FOR NONLOCKING,

FLARED-TUBE COUPLING NUTS, (See figure
1-10,)

1-135. TORQUE VALUFS FOR GASKETED AND

NONGASKETED FITTINGS. (See figure 1-II,)

1-53_. TORQUE VALUES FOR BOLTS, NUTS,

AND ?CREWS. To ,)btainproper torque value

for bo,,% nuts, and screws, determine part

number of Item: then see figure 1-53 for tensile

strength and figure 1-13 for type. Wlth tensile

strength and type established, see figure 5-14

for required torque.
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EVEN NUMBER

OF F/_TENI_ R$

@-SINGLEROW

MULTIPLE ROW

PARALLEL ROW

® ® ®
® ® ®

ODD NUMBER

OF FAST};NERS

SINGLE ROW

MULTIPLE ROW

Jl,3-1-6t

Figure l-O, Fastener Cross-

Torquing Method

Tube
OD

(Inches)

118
3/16
1/4
5116
3/8
1/2

5/8
3/4
1
1-1/4
1-1/2

1-3/4
2

CRES Tubing
(MIL-T-6845)

Inch-Pounds
i

Minimum

35
90

135
180
270
45O
65O
90O

1,200
1,500
2,000
2,600
3,200

MPJclmum

40
140
185
230
345
525
7e0

1,100
1,400
1,800
2,300
2,900
3,600

Figure 1-10. Torque Values for Non-
Locking, Flared-Tube Coupling Nuts

1-133, SA FETYWlRING,

1-134. Safetywiringisthesecuringtogether of
two or more parts with a wire that is installed

in such a manner that the lockwire will be I'.ut
in tension on at least one side of the bolt or

screw head when the part tends to loosen.

1-135. SAFETYWIRING METHODS.

1-136. The lockwire must be as short as pos-
sible and attached ill the most direct manner. A

pigtail of 1/4 to 1/2 inch (3-6 twists) must be

made at the end of tile wiring and bent back or
under in a direction that increases tension and
prevents snagging. Any lockwire application that
complies with Military Standard MS33540 and
meets the requirements of this paragraph is
acceptable. Typical safetywiring methods are
shown in figure 1-15. The single-wire method

may be used for small screws in a closely
spaced, closed geometrical pattern, on parts
in electrical systems and in places that are dif-
ficult to reach, When safetywlrlng widely spaced
(m,'vcimum spacing is 6 Inches) multip)e groups
by the double-twist method, three units is the
maximum number in aeries. When safetywiring
closely spaced multiple groups, the number of
units that can be safetywlred by a 24-Inch length
of wire is the m,'Lxlmum number in series.

Caution must be used during the twisting opera-
tion to keep the wire tight without overstressing.
Abrasions caused by commercially available
wire-twisting pliers are acceptable, but nicks,
kinks, and other mutilations caused by improper
tooling and wiring techniques are not acceptable.
Lockwire must be Installed only one time; de-
stroy wire if removed for any reason. Upon
installation in the fastener, the lockwlre must
be anchored to the wire hole provided. In the
event that no wire hole is provided, wiring must
be to a convenient adjacent part In a manner so
as not to interfere with the function of the part.
lneonel lockwire MS20995N is used.

)
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Torque Values for Casketed Aluminum or Steel Fittings (a)
(Inch- Pounds)

Tube Fittings
OD Thread

(Inches) Size

1/0 5/16-24

3116 3/8-34

1/4 7/16-20

5/16 1/2-20

3/8 9/16-18

1/2 3/4-16

5/8 7/8-14

3/4 1.1/16-12

1 1.5/16-12

I-I/4 1.5/8-12

1-1/2 1.7/8-12

Nut AN924

Union AN815

Min

50 15

55 80

75

100 150

180 230

250 350

420 600

600 840

720 960

840 1,080

Plug
AN814

Max

16

40

65

90

120

200

350

500

600

720

800

Nut
AN6289

25 35

50 75

75

90 120

150 200

200 250

275 400

450 550

650 900

8O0 I, 000

900 1,100

Section I

_m

Torque Values

for Jamnuts and Fittings
Without Cask_.ts(b)

(inch- Pounds)

Aluminum

Min Max

35 50

65 80

90 [05

105 [25

125 [45

240 Z80

330 370

540 660

840 960

960 200

1,200 440

Steel

Min Max

.w

7( 90

ll( 130

14( 160

221 275

40( 450

55( 650

80( 960

1,00_ 1,200..

(a) For use with O-rings and aluminum, asbestos, leather, Teflon, etc, gaskets or washers.
(b) For combinations of materials (eitherJamnut, fitting,or boss), use the lowest applicable

values shown.

Figure 1-11. Torque Values for Casketed and Nongasketed Fittings

(

Bolt or Screw

Number

AN101001 thru
AN101800

AN103701 thru
AN104600

AN104601 thru
AN105500

Tensile

Strength
(psi, min)

125,000

125,000

125,000

Identification

Type Head Markings and Materials (a)

Hex

Hex

Hex

Head mpa'ked El1.

Drilled head marked Ell.

Head marked EC3.

(a) Material may be considered carbon or alloy steel unless otherwise indicated.

Figure 1-12.

........ mm

Classification of Bolts and Screws (Sheet 1 of 5)
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Tensile Identification
Bolt or Screw strength

Markings and Materials (a)Number (psi, min) Type Head

AN I07301 thru 125,000 Hex Drlllp.d head mal'ked EC3.
AN108200

AN1I7041 70,000 Oval mUster Drilled head nu.rked E4.

AN173 thru 125,000 Hex Head marked X In center of
AN178 triangle.

AN3 thru AN8 125,000 Hex Head marked with one X in center
of heacl with or without single hole
drilled In head and/or shank,

AN3C thru AN8C 125,000 Hex Head marked with One dash (.)
(0(( center).

AN500 60,000 Fllllster Alloy str -I (cadmium plated),
coarse 1I11 J.

AN500B 55,000 FlIIIRter Brass (unplated), coarse thread.

AN500C 70,000 FlIllster CRES (passivated).

AN501 60,000 FlIllster Alloy steel (cadmium plated) with
or without drilled head.

AN501B 55,000 Fllllster I Brass (unplated), Hnt' thread.

AN501C 70,000 FlIllster CitES (passivated), with or without
driiled helld.

AN502 and 125,000 Fllllster Head marked with raised or Indented
AN503 X, steel (MIL-S-6050).

AN50~ 55,000 82' flush Alloy steel (cadmium plated).

AN505B 55,000 82' flush Brass (black oxide finish).

AN50SC 70,000 82' flush CRES (passivated).

AN507 55,000 100' flullh Alloy stee: (cadmium plated).

AN507C 70,000 100' flush CIlES (passivated).

ANS09 125,000 100' flush Head marked 1;' .th 1 or 2 XlI (off
center),

AN510 55,000 82' flush Alloy steel (cadml~m plated), fine
thread.

(a) Material may be considered carbon or aHoy steel unless otherwise Indicated.

Figure 1-12. Classillcatlon of Bolls and Screws (Sheet 2 of 5)
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Bolt or Screw
Number

AN510B

AN515

AN515B

ANSISC

AN510C

AN520

AN520C

AN526

AN526C

AN73 thru
AN78

EWB22-4 tLru

EWB22-24

MS20004 thru

MS2003_

MS20033 thru
MS20046

MS20073

MS20074

MS21250

MS9032 thru
MS9038

MS908O thou
MS9094

MS9224

Tensile

Strength

(psi, mln)

55,000

55,000

55,000

70,000

70,000

55,000

70,000

50,000

70,000

135,000

220,000

160,000

75,000

12b,000

125,000

1_0,000

130,000

125,000

130,000

,, ,,,,,

R-3806-5 Section I

Volume I

Identification

Type Head Markings and Materials In)

82° flush

Round

Round

Round

82 ° flush

Round

Round

Truss

Truss

Hex

External,
12-point

Internal hex

Rex

Hex

Hex

12-point

External

wrencHng

External

wrenching

External

wrenchlng

Brass (black oxide finish).

Alloy steel (cadmium plated),
coarse thread.

Brass (black oxide firdsh), coarse
thread.

CRES (passivated), coarse thread.

CRES (passivated).

A11oy steel (cadmium plated).

One or two dashes (-) on bead.

Alloy steel (cadmium plated).

CREs (passivated).

Head marked with one X (offcenter),
3 holes in head.

Head marked Hi PSI EWB22

plus _pplicaF.ledash number.

Head marked with basic MS part

number.

Head marked 1200.

Head marked with one X (offcenter),
fine thread.

Head marked with one X (offcenter),

coarse thread.

Head marked with basic part number.

A-286 CRES, head marked EH19.

Alloy steel, bead marked Eli.

A-286 CRES, head marked EH19.

:,,.,_ ,Material may be conshlered carbon or alloy steel unless otherwise indicated.

Flgt, re 1-12. Classification of Bolts and Screws (Sheet 3 of 5)

Changed 8 December 1970
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Section I R-3896-5
Volume I

Tensile Identification
Bolt or Screw Strength

Markings and Mat.erll1ls(a)Number (psi, min) Type Head

NASI003 thru 140,000 Hex A-286 CRES, head marked with
NASI020 basic part number and appllcable

dash number.

NASll00 160,000 Pan Head marked with complete part
number.

NASll01 160,000 Fllllster Alloy steel and CRES, head marked
with complete part number.

NASll02 160,000 100' flush Head marked with complete part
number.

NASI lOS thru 160,000 Hex Head marked with complete part
NAS112'~ number and m\lnufaeturer's trade

mark.

NAS1202 thru 160,000 lOa' flush Head marked with complete part
NASI207 number, and manufacturer's trade

mark (optiorc0.l).

NAS1303 160,000 Hex Head mar'{(,d with c;omplete palt
number and manufacturer's trade
mark.

NAS334 thru 160,000 100' flush Head marKed with dot in a tri:lngle
NAS340 plus basil' part numher.

NAS501 75,000 Hex Head rna rked wit h one dash (-) off
center), part number, and single
hole In head or shank optional.

NAS563 thru 160,000 Hex Head marked with compleh! part
NAS572 number.

NAS624 thru laC,OOO External, Head marked with basic part number.
NAS644 12-polnt

RDI11-1001 140,000 Hex A-286 CRES, head mark'~d with basic
part number.

RDll1··1004 and 140,000 Hex A-2lla CRES, silver plated; head
RDI11-1005 marked with basic part number.

IWlll-1006 thrtl 180,000 Hex Inconel X, head marked with raised
RD111-100a or indented part numbl!r.

(a) Material may be considered carbcm or alloy steel unless 'ltherwlse Indlrated.

------------------_._------_.
Figure 1-12. Classiflcatlun of Bolts and Screws (Sheet 4 of 5)
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R-389f,-5 Section I
Volume I

Tensile Identification
Bolt or Screw Strength

Markings and Materials(a)Number (psi, min) TYPE' Head

RD111-1009 thru 140,000 Hex A-286 CHES, head .roarked with
R0111-1012 basic part number.

Ho111-3001 and 165,000 Internal Inconel X, head marke,' with basic
HOl11-3002 wrenching part number.

R01l1-3003 and 140,000 Inlc,rnal A-286 CRES, head marked with basic
RD1l1-3004 wrenching part number.

IID1l1-3005 and 140,000 Inte "Iml Head marked with first clash number.
RD111-3006 wrenching

R0111-4001 and 180,000 External, K· Monel CRES, head marked with
Ro111-4002 12-polnt basic part number.

P.D 111- 4003 and 180,000 EXI,,,.nal, Rene' 41 CHES, head marked with
RD111-4004 12 ·point basic part number.

RDl11-4005 and 180,000 E,:fernal, Alloy steel, head marked with basic
RD111-4006 12-point part number.

ROl11-4008 thru 200,000 12··polnt A-286 CRES, sliver plated (optional);
RD1l1-4012 head marked with complete part

number.

(a) Material may be considered carbon or alloy steel unless otherwise indicated.

Figure 1-12. Classificalir"!l of Dolls and Screws (Sheet 5 of 5)

r:nSlle Type

-
Nut Part Nut Part

No. Shear Type No. Tensile Type Shear 'l'ype

AN310 X MS20364 X
AN315 X MS20365 X
AN316 X MS20500 X
AN320 X NAS509 X
AN340 X NAS679 X
AN363 X ROl14-100l X
AN364 X RDl14-1002 X
AN365 X RD114-BOOl X
IN7 and LOl14-0005 X RD114·B002 X
through -0008 RD114-B003 X
MS20341 X

.

Figure 1-13. Classification of Nuts

Changed B December 1970 1-37
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Bolt,
Stud, Shear-Type Fasteners Tenslle-Type Fastene

or
Screw 55,000- 90,000 psi 55,000- 90,000- 125, C
Size 89,000 psi and Greater 89,000 psi 124,000 psi 159,0

(in-oz' (in-oz) (In-oz) (in-oz) (in

0-80 2 to 2.5 5 to 6 3.5 to 4.5 8 to 10 10.5
1-72 4 to 5 9.5 to 12 6.5t08.5 15.5 to 20 20 to
2-56 6 to 7.5 14to17.5 10 to 12.5 23.5 to 29 30 to
2-64 7 to 8.5 16t020.5 11. 5 to 14. 5 26.5 to 34 34.5
3-48 9 to 11. 5 21. 5 10 26.5 15.5 to 19 35.5 to 44.5 46 to
3-56 10.5to13.5 24.51031.5 17.5t022.5 41 to 52 53 to
4-40 15 to 19 35.5 to 44.5 25 to 32 59 to 74.5 75.5 t
5-40 19 to 24 45 to 56.5 32 to 40 75 to 94 96.5
5-44 21. 5 to 27 50 to 63 35.5 tn 45 83 to 105.5 106.5
6-32 24t029.5 56 to 69 40 to 49.5 93 to 115 120 to
6-40 29t036.5 67.5 to 85.5 48 to 61 112.5 to 142.5 144.5

Bolt, Shear-Type
Stud, Fasteners

Tenslle-Type Faste'lersor -
Screw 125,000 psi 55,000 to 90,000 to 125,000 to
Size and Greater 89,000 psi 124,000 psi 159,000 psi

in-lb rt-lb in-Ib rt-lb in-lb rt-Ib in-Ib ft-l

8-32 8-11 5-6 11-14 14-18
8-36 9-lZ 5-6 12-15 16-20
10-24 12-15 7-8 15-19 20-25
10-32 14-18 8-10 19-24 24-30
1/4-20 31-39 17-22 40-50 52-65
1/4-28 36-47 20-26 47-61 61-75
5/16-18 63-80 35-45 80-105 105-135
5/16-24 71-90 40-51 90-120 120-155
3/8-16 110-140 62-80 145-130 180-230
3/8-24 125-160 70-00 160-210 210-200
7/16-14 180-230 100-130 230··300 300-380
7/16-20 200-260 110-145 25(J-330 330-430
1/2·13 270-350 150-190 3~0-450 450-500
1/2-20 310-410 170-230 lOO-530 520-680 40-55
9/16-12 400-510 220·290 520-670 40·55 670-860 55-70

i
9/16-18 450-590 250-330 580-770 45-65 750-990 60-80 i
5/8-11 550-700 300-390 710-910 60-75 010-1,180 75-95 I
5/6-18 620-830 50-70 350-460 810-1,070 65-QO 1,040-1,360 85-115,
3/4-10 960-1,240 80-100 530-690 1,250-1,610 105-135 1,600-2,080 130·17l
3/4-16 1,080-1,430 90-120 600-790 50-BS 1,400-1,850 115-155 150-191
7/8-14 140-190 960-1,270 8n-105 185-240 240- 31 1
1-12 210-290 1,450-1,930 120-160 280-370 360-481
1-14 210-290 r, 460-1,960 120-160 280-380 360-40l
1 1/8-12 310-410 I 170-230 400-540 520-691
1 1/4-12 430-580 240-320 560-750 720-07(

~IOTE: When tightening fasteners from thp head side, torque to within ± 10 percent of the high side of
the specified torque rang!'.
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Tensile-Type Fasteners

lsi 55,000- 90,000- 125,000- 160,000 psi
er 89,000 psi 124,000 psi 159,000 psi and Greater

(In-oz) (In-oz) (In-oz) (in-oz)

3.5t04.5 8 to 10 10.5 to 13 14.5 to 18
6.5t08.5 15.5 to 20 20to 25.5 28 to 35.5

10 to 12.5 23.5 to 29 30 to 37.5 41. 5 to 52
11.5 to 14.5 26.5 to 34 34.5 to 43.5 47.5 to 60.5

.5 15.5 to 19 35.5t044.5 46 to 57 63.5 to 79.5

.5 17.5t022.5 41 to 52 53 to 67 73.5 to 93

.5 25 to 32 59 to 74.5 75.5 to 95.5 105 to 133
32 to 40 75 to 94 96.5 to 120.5 133.5 to 167.5
35.5 to 45 83 to 105.5 106.5 to 135.5 146 to 188
40t049.5 93 to 115 120 to 148 166.5 to 205.5

5 48 to 61 112.5 to 142.5 144.5 to 183.5 201 to 255

Tensile-Type Fasteners

~ to 90,000 to 125,000 to 160,000 psi
JO psi 124,000 psi 159,000 psi and Greater

ft-lb in-Ib ft-lb in-lb ft-lb in-lb ft-lb

11-14 14-18 19-24
12·15 16-20 22-28
15-19 20-25 28-35
19-24 24-30 33-42
40-50 52-65 72-90
47-61 61-75 85-110
80-105 105-135 145-180
90-120 120-155 160-210
145-160 160-230 250-330
160-210 210-280 290-390
230-300 300-380 420·530

, 250-330 330·430 460-600 35-50
350-450 450-560 630-810 50-65

,

400·530 520-680 40-55 720-950 60·80

I
520-670 40-55 670-860 55-70 920-1,190 75-100
580-770 45-65 750-990 60-80 1,040-1,380 85-115

I 710-910 60-75 910-1,180 75-95 1,270-1,630 105-135, 810-1,070 65-P:I 1,040-1,380 85-115 1,450-1,920 120-160
1,250-1,610 105-135 1,600-2,080 130-170 185-240

, 50-65 1,400-1,850 115-155 150-195 200-270

I
80-105 185-240 240-310 330-440
120-160 280-370 360-480 500-670

I 120-160 280-380 360-490 500-680
170-230 400-540 520-690 720-960

,

240-320 560·750 720-970 1,000-1,350

'I slrte, torque 10 v'lthln ±10 percent of the high side of
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Section I
Paragraphs 1-137 to 1·138

CASTELLATED

12-POINT r.XTf:nNAL WRENCIliNG

m;x BEAD TAPERED IfEAO

HOLLOW HEAD
PLUG

HEX HEAD SCREW HEAD SlNGI.E-\l.1RE
M£THOD

GEN 72

Figure 1-15. 8afetywlrlng Methods

d. Hold fittings with wrench and torque
coupling nuts.

e. Tighten line clamps and blocka after tube
(line) Is secured at both ends.

f. Make sure maximum spacing between IIn'~

supports Is as follows:

1-137. INSTALLnm RIGID TUBING.

1-138. During Installation of rigid tubing,
clamps and line blocks must be positioned to
meet the maximum allowable distance between
supports, as applicable for tubing (line) size.
When specified In Installation procedures,
coupling nut sleeves and/or fittings must be
lubricated before securing rigid tubing.

a. Place tubing (line) In position, loosely
supported by clamps and bloc!,s. Tubing (line)
must be able to float In clamps and blocks
Without restraint.

b. Aline both flared ends with sealing sur
faces of fittings.

c. Tighten coupling nuts flngertlght to seat
flares.

Diameter of Tubing (Lines)
(Inch)

1/4 to 3/8

1/2 to 3/4

1 or over

Maximum Spacing
(Inches)

18

25-1/2

30

Changed 3 May 1972 1·39



Section I
Paragraphs 1-139 to 1-142

R-3896-5
Volume I

g. When either of 2 parts Is designed for
dynamic motion (Inetep~ndent of vibration), make
sure 1/2-lnch clearance Is maintained between
tubing (line) and adjacent part.

h. Make sure tubing (lInes) under static
conditions has a minimum of 1/8-lnch cleara .1ce
between tubing (line) and any adjacent part ex
cept as specified In applicable Installatloll
procedure.

1-139. INSTALLING FLEXIBLE HOSE.

1-140. During installation, fleXible hoses must
be supported and prevented from fleXing beyond
the minimum bend radII used In flnallnstallatlon.
When specified In Installation procedures, end
fittings mu&t be lubrlcater! before securing flex
Ible hoses. Flexible hoses must not be twisted
(torsionally deflected) during Installation.

a. PosHlon hose between end fittings. Hose
must not be stretched betwef'n fittings; allow 5
percent of hose length for slack.

b. Route and support hose to provide a min
Imum clearance of 1/2 Inch between hose and
adjacent parts.

c. Avoid sharp bends, distortion, or strain
at haDe ends or supports.

d. Position clamps and supports to provide
hose clearance, routing. and loose support
during Installation.

e. Place hose In clamps and aline; hand
tighten coupling nut at one end. Hold fitting
with wrench and torque hose coupling nut.

f. Make sure hose Is not twisted, Is free
from binds and restraints, and floats In clamps
and supports. •

NOTE

Evidence of twisting can be ascer
tained by observing the stripe on
the hose.

g. Hand-tighten coupling nut on opposite
end of hose. Hold fllting with a wrench and
torque coupllng nut.

1-40 Changed 8 December 1970

h. Check hose for evidence of twists or
sharp bends. Tighten clamps and supports.

1-141. INSTALLING ELECTRICAL HARNESS
OR CABLE.

1-142. Electrical harnesses or cables must be
SUppOI ted and protecteu during installation,
and bend radius and clearances muqt be main
tained. The following requirements are appli
cable during installation:

WARNING

Connecting electrical connectors
without turning off electrical power
can result In Injury to personnel
and damage to equipment.

a. Make sure that electrical power source is
turned off.

b. Position harness on equipmelll, routmg
to respective connect points.

c. Whenever possible, connect electrical
connectors to their respective con.lect points
before Installing support clamps, to prevent
possible preloading to connectors.

d. Install support clamps, making sure that
harness bend radius is not less than outside
diameter of harness and distance between sup
port ciamps does not exceed 18 inches.

e. Position support clamps to maintain the
follOWing acceptable clearances:

(1) A 1/2-lnch ciearance must be main
tained between harn~,s and adjacent structure,
if possible. Harness must not touch, chafe, or
abrade against adjacent surface, except that
two or more harnesses routed side by side may
touch one another. See fl(ll1re 1-16 for support
and separation clamping.

(~) Harnesses routed adjacent to tubing
(lines) tbat p, cry flammable flUids or gases
must be ch ed in place to maintain a mini mum
clearance 01 1/2 Inch.

(
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Section I
Paragraphs 1-43 to 1-46

rLAMMABU':-FLL'ID
GARnVING I.I~. s

'~UPP()HT CLAMP

~EPAnATIONClAMPS

SFPAnl\TION CI ...\M!'S
NOTE

CLAMPS 0:-" F'LtlD IAN~S AilE
ron St7PARATIOS NOt SUP?OH1

rl·5~1-49

Figure 1-16. Electrical Harness or Cable Support and Separation Clamping

f. Install bonding and gtound returns so that
vibration, movement, and expansion or contrac
tion of abraded objects wUl not break or loosen
connectors.

NOTE

The bonding contnct area must be
free of dirt, grease, paint, and
protective finish. Bonding must be
a bare metal-to'-metal contact.

g. After installation of bonding and ground
returns, protect bonding contact area wtth blue
tinted lacquer ST0125RB0003 (Rocketdyne).

1-143. SHIPPING AND STORING.

1-144. Shipping alld storing of ground support
Equipment compon',nl.s or parts must be accom
plished In accordance with requirements speci
fied in the Rocketdyne Automated Packaging

System (RAPS). Components or parts must meet
the followi~g requirements before packaging for
storage or shipping:

a. Ail protective closures, caps, and plugs
must be properly installed on the component or
part, and the level of cleanness and service
must be Indicated on each closure.

b. The bags In which components or part~

are packaged must be sealed; the level of clean
ness and service must be Indicated on the ex
terior of the package.

c. The component or part m'Jst be packaged
using the Rocketdyne t.utomat~d Packaging
System or an eqUivalent pror,edure.

1-145. ROCKETDYNE AUTOMATED PACKAG
ING SYSTEM.

1-146. The Rocketdyne Automated Packaging
System (RAPS) is an IBM tabulation report

Changed 8 December 1970 1· 41



Section I R-3896-5
Volume I

listing the part number, preservation method,
cleaning requirements, packaging and packing
requirements, and supplemental data. Code
characters (alphabetical or numerical) are
assigned to the shipping and storage require
ments (tabulated on the cover page of RAPS) to
minimize printout of the RA PS report. Column
headings and code characters are as follows:

CLN!
DRY

5(a)

~n and Dry Process

Petroleum solvent, fingerprint re
mover, Method C-5, RA0116-fJ27
(Rocketdyne)

Special requirement. (See supplemen
tal data. )

a. Federal stock numbers, where applicable,
ar~ listed In the first column. Part numbers
at'e listed in the second column In alphanumer
ical sequence.

e. The preservation malerlal is designated
by a two-character code in the PRES!MATL
column:

WRAP Wrapping Material

f. Wrapping material Is ceslgnated by a
two-character code shown in the WRAP column:

b. The preservation method (MIL-P-116) Is
designated by a two-character code In the PRES!
I\lETH column:

PRES! PRES/
METH Method METH Method

10 III 3Q IA-14
II I 4G IIC
2E ICI 4H IIa
3G IA-8 4Q lIb
3H IA-16 4V lId
3P IA-15 BJ III

PRES!
MATL

00
11 (b)

17(b)
89(b)
zz

Preservation Material

No requirement
Grease, Type 11, RA01l6-027

(Rocketdyne)
011, Type 17, RA0116-027 (Rocketdyne)
Normal operating lubricant
Special reqUirements (See supplemen

tal data. )

d. Clean and dry Is designated by a one
character code In the CLN!DRY column:

c. The quantity-per-unit pacll Is designated
by a one-character code In the QUP column: No requirement

Polyethylene foam, 1!8 inch thick
Tissue paper (Federal Specification

UU -P-553)
Ueutral paper (MIL- P-17667)
Laminated and creped paper

(MIL-P-130)
Grade A wrap (MIL-B-121, Grade A)
Polyethylene film (Federal SpecincatiJn

L-P-378)
Special requirement. (See supplemental

data. )

EA
FA

00
AA
DA

zz

g. Cushion or dunnage Is a two-character
code shown In the CUSH/DUNN column:

GD
JA

CUSH/
DUNN Cushion or Dunnage

00 No requiremenl
AA Polyethylene foam
FL Hair latex (MB0295-003 and

MIL-C-7769)
GA Polyurethane foam (MIL·P-lI6514,

Type I, Class 2)

QUP Quantity

I 1
5 5
A 10
H 25

Clean and Dry Process

Any applicable process for general
cleanness

Any applicable process for general
cleanness

Petroleum solvent, 2-step, Method
C-3, l'lA0116-027 (Rocketdyne)

(a) Not essential for shipments from field slteE!.
(b) Desiccant and bag LK390-00002 or

LK390-00064 may substitute for preserv
atives for shipments from field sites.

o

CLN!
DRY-
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CUSH/
DUNN Cushion or Dunnage!

JA Fiberboard stiffener, one slde
(Federal Specification PPP- F-320)

JB Fiberboard stiffener, 2 sides
(Federal Specification PPP-F-320)

JC Fiberboard pads, cells, sleeves, etc
(Federal Speclllcation PPP- F-320)

LK Wood blocking and bracing, and/or
steel strapping

ZZ Special reqllirement

h. Cushion thickness Is a one-character
code shown In the THK column:

THK Cushion Thickness

o Not applicable
A 1/4 Inch
B 1/2 Inch
D linch
F 1·1/2 Inches
H 2 Inches
M 3 Inches
R 4 Inches
X Thickness (dunnage) as reqllired to

restrict movement within container
Z Special requirement. (See supple-

mental data. )

I. Supplemental data Is shown to the right of
essential data and on successive lines. Supple
mental data Includes specific unit container
req'llrements, relnspectlon data, and other
special data.

J. Relnspection data will be ctaracterlzed
by REINSP at Its begJnnlng. Thr: type of rein
spection required and the relnsr,ection Interval
will be designated.

Changed 8 December 1970
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SECTION II

HYDRAULIC PUMPTNG UNIT G2025

Section II
Paragraphs 2-1 to 2-3

2-1. SCOPE. This section contains descrip
tion and leading particulars, theory of opera-

I tlon, maintenance, and In.pectlon for Hydr.\ullc
Pumping Unit G2025.

2-2. DESCRIPTION AND LEADING
PARTICULARS.

2-3. The pumping unit (figure 2-1) Is a mobile,
electrical-powered hydraulic source capable of
supplying hydraulic fluid to the engine at flow
rates and pressures required during engine
checkout. The pumping unit may be started or

FLUID SUPPLY
RUE RVOIR

CONTRf'l... PANEL
ACCESB OOOR-_

stopped either locally or remotely. See figure
2- 2 for leading particulars of the pumping unit.
The pumping unit Is a cart-mounted unit sup
ported by 4 seml-elllpttcal springs mounted on
pneumat.lc rubber-tired wheels. Foot-operated
brakes are Incorporated on the rear wheels and
a tow bar Is attached to the front wheels. There
are 3 p~.nels on the pumping unit. The discon
nect and fluid sample panels are located at the
r£'ar and t'le control panel on the left side of the
pumping unit. All external connections to the
pumping unit arc made at the disconnect panel
(fl!>"re 2-3).

RESl:JlVOIR
FILLER CAp

-'1 UID·SAMPJ..,t
I'A,'l'EL ACCES!;
000.

Figure 2-1. Hydraulic Pumping Unit G2025
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Section U
Paragraphs 2-~ to 2-6

R-3896-5

Length (tow bar up)
Width (hub to hub)
Height
Gross Weight (with

out flUId)
Gross Weight (With

flUid)
El ectrlcal Require

ments

109 inches
68 inches
64 inches

3, 200 pounds apllroxi
malely

3,600 pounds approxi
mately

440-vac, GO-cycle, 3
php,se, 32-ampere
power

Fluid Requlremenls

Pneumallc Require-
ments

Water Requirements
Tire Size
Tire pressure
Towing Speed

Fuel RJ-l (MIL-F
25558), RP-l luol
(Mn,-R-2557G),
or hydraulic fluid
(MIL-H-5600) (Do not
mix fluids.)

Gaseous nitrogen (MIL-
P-27401)

25 gpm at 30-100 pslg
6. 00 x 9. 00 6 ply
45 psig
20 mUes per hour

maximum

Figure 2-2. Leading Particulars for Hydraulic Pumping Unit G2025

HEAT EXCHANGER
WATER rNLI';T

c::::J

HEAT EXCKANa!"
WATER OUTLET

c:=:J

"igure 2-3.

fL 1.110 RP;ftllHI
LOW ~ ...ssURt

c::::J

O,sconnect Panel

FLUID SUPPLY
)(Jeff PRESSlm[

c::::J

ACCtlMtJLAtOR
GN2 PRlCHAROF.:

c=:J

g02l)S25·E-1

2-4. FLUiD SUPPLY RESERVOIR.

2-5. The fI uld supply reservoir (figure 2-4) Is
a rectangular, baffled, stainless sleel reser
voir mounted un the forward end of the pumping
unit above the hydrauliC pump motor. The
reservoir has a f1uln capacity of approximately
50 gallons. Fluid is prev'mted from sloshing In
the reservoir by both transverse and longitu
dinal baffles. The rese~voir incorporales the
pump I:uel fUter element which is monnted In
side the reservoir on the outlel port. Provi
sions for lUling and venting the reservoir are

2-2 Changed 20 Jnly 1967

incorporated in tne cover plale. A hand valve,
located at the bottom of the sump, is provided
for draining of the reservoir. The level of
fluid in the reservoir is Indicatea on a gage
mounted on the side of the reservoir.

2-0. PUMP INLET FILTER. The pump huet
filler Is a paper-type, single-element filter
mounted on the inside of the flUid supply I'eser
voir. All fluid routed from the fluid SUPply
reservoir to the inlet port of the hydraulic pump
passes through the fllter.
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Paragraphs 2-7 to 2-10

Figure 2-4. Fluid Supply Reservoir

~F1LTERHANDLE

2-7. FLUID LEVEL INDICATOR GAGE. The
fluid levellndlcalor gage (figure 2-5) Is a float
actuated gage mounted on the side of the fluid
supply reservoir. The gage has a white dial
face with black numerals and graduation lines.
The range Is from empty to full with numerals
for 1/4, 1/2, and 3/4 levels. The polnte~ and
dial face are protected from damage by a glass
shield. The botly of the gags Is of anodized
gray aluminum, the actuating mechanism of
zinc anodized aluminum, and the float of nlckel
plated brass.

2-8. CONTR0L PANEL.

2-9. The control panel (figure 2-6) contains
pressure gages, valves, lights, and switches.
The pressure gages monitor the accumulator
precharge pressure, pump inlet and outlet pres
sures, hydraulic return flowrate, and pump
Inlet fluid temperature. The valves Include a
pressure reUei, a bypass, accumulator shutoff,
accumulator bleed, and pressl:re compensator.
The lights when illuminated Indicate main power
on, control power on, phase reversed, temper
alure hl~h, and service filter elements.

2-10. PUMP OUTLET PRESSURE AND ACCU
MULATOR PRESSURE GAGES. The pump out
let pressure and the accumulator pressure
gages are Identical. The gage (figure 2-7) Is
uBed for either fuel or pneumatic service. The
gage has a 4-1/2 Inch mirrored dial which Is
protecled by shatterproof glass. The glass Is
held in place by a blal,k enamel steel ring thai
is hinged at the top and secured at the boltom
with a screw. The face of the dial Is white with
black numerals and graduation lines. The dial
has a range from 0 to 5,000 psI. The gage
pointer Is knife-edged and turned to a 90-degree
angle. The gage Incorporates a slllcone lubri
cated, stainless -steel movement actuated by a
stainless-steel bourdon tube. The movement
and the bourdon tube are housed In a drawn
steel case Incorporating a front flange for
mounting. The flange has Ihree equally spaced,
countersunk holes, drllled to receive # 10
screws. The case Incorporates a solid fronl
wall directly behind the gage dial a1d a safety
release disk over the back. The sa::ty release
automatically opens and relieves pressure
shOUld case pressure exceed 1/2 psI. Gage
adjuslmenc Is performed using the recallbralor
type adjustment screw located on the front of
the gage dial.

SUMP
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'"R01AT ..FD 180'
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Figure 2-7. Pump Outlet and Accumulator
Pressu,:e Gages

Flgul'e 2-8. Pump Inlet Pressure Gage

2-11. PUMP INLET PRESSURE GAGE. The
pump Inlet pressure gage (figure 2-8) ts a com
pound pressure gage. The gage has a 4-1/2
Inch dial whICh Is protected by shatterproof
glass. The glass Is held In place by a black
e',1amel steel ring, hinged at the top and held In
place .t the botlC'm by a screw. The dlat face
Is while with black numerals and graduation
lines. The dial has a range of 30 Inches of
mercury vacuum to 15 psI. The gage pointer Is
knife edged and turned tu a 90-degree 9ngle.
The gage Incorporates a drawn steel movement
actuated by a stainless-steel bourdon tube. The
movement Is housed In a stainless-steel case
Incorpora', .ng a front flange for mountlrog. The
flange halo three equally spacec' ~ountel'sunk
holes drilled 10 receive i/1O screws. The else

has a solid front wall directly behind the dial
and a safety release disk r,ver the back. The
disk automatically opens and relIeves pressure
should case pressure exceed 1/2 psI. Gal'le
adjustment Is performed using the recalibrator
type adjustment screw lo~ated on the front of
the gage dial.

2-12. PUMP INLET TEMPERATURE GAGE.
The pump Inlet temperature gage (figure 2-9)
IN a temperature-Indicating device accurate to
wllhlnt2· F at 130· F. The gage has a 3-1/2
Inch dlat which Is protected by glass. The glass
Is held In place with a black ()namel steel press"
fll ring. The dial face Ie white with black nu
merale and graduallon lInes. The dial range Is
from 40· to 140· F. The gage pointer Is

Changed 20 July 1987 2-5
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Figure 2-9. Pump Inlet Temperature Gage
\9·9014716-£-IB

FlgUrl' 2-10. Return Flowra[e Gag~

knife-edged and turned to a 90-'legree angle.
The gage movemellt incorporates stalnless
steel shalts Ittted In bushings of K-monel. The
movement is housed In a black enamel, drawn
steel case. The case Incorporates a front
flange for mounting. The flange has three
equally spaced holes drilled to receive #10
screws. The gage ineorporates a copper capll
lary tube and bulb. The b1llb Is connected to the
tube with a union. A double shalt of copper
braided wire protects the tube from damage.
The braid '.S reinforced at bo;h ends with brass
spiral reinforced ferrules.

2-13. RETURN FLOWRATE GAGE. The re
turn flowrate gage (figure 2-10) Is a dual Inlet
differential gage calibrated from 0-100 inches
of water. The ga{(e Is connected across a flow
tube to monitor the hydrau lie return flowrate.
The gage Includes a low-pressure and hlgh
pressu i'e head with dual InIet ports (one port on
each head is plugged). The high-pressure head
Is tonnected to the fbw tube Inlet pressure and
the low-pressure head is connected to the outlet
pressure.

2-14. BYPASS VALVE. The bypass valve
(figure 2-11) is a double seal, ball-type valve
that requires only a quarter turn on the lever
handle to rotate the ball fUlly open or closed.
The hypass valve is mounted on the control
panel. Thc valve is used durlnll starting or
stopping the pumping unit 10 dump Ihe hydraulic
pressure from the remote control port of the
high-pressure relief valve. ThiS causes tho
high-pressure rp-llef valve 10 "elleve al a low
pressure and reduces the syste.-. pressure to
zero.

2-6 C:,anged 20 July 1967
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Figure 2-11. Bypass and Shutoff Valves
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Figure 2-12. Pressure Relief Valve
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regulates the volume of fluid delivered by chang
Ing length of piston slroke by varying the angle
of Ihe cam plate. The stroke change is con
Irolled by system pressure when compensator
pressure is reached, fluid volume Is automati
cally reduced to amount of flow required to
maintain the compensator pressure.

STEM
SEAL

STEM BEARING

IJ:::--- COiL STOP PIN

STEM

2-16. PRF;SSURE COMPENSATOR. The pres
sure compensator knob on the control panel ts
an extension of the hydraulic pump compensator
knob. The pressure eompensator automatically

2·15. PRESSURE RELiEF VALVE. The pres
sure relief valve (figure 2-12) Is a manually
adjusled, relief valve. The valve Is uued to
remotely control and vary the outlet pressure
of the hlgh-presnure rell,'! valve. The desired
pressure settings are aecl)mpllshed by rotating
the adjusting screW to the <Iecrease or Increase
positions. A locking nut Is provided to lock the
adjusting screw to prevent cl)anges In pressure
seltings. The adjusting screw compresses the
spring against the cone forcing Ihe eone Inlo the
seal. Compression applied to the cone deler
mines relief pressure of the valve.

Changed 20 Jul) 1967 2-7
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2-]'1. ACCUMULATOR BLEED AND SHUTOFF
VALVF..s. The accumulator bleed and shutoff
val ves conlrol and dischargn the accurnul ator
precharge pressure. The valves are similar
to other three-way valves but function differ
ently. The valve has three ports with the con
trolling feature of only one pOrt. The passage
ways of the three ports form a tee 1n the val ve
body providing the control feature of one port
and free fio ..... through the other two ports. The
shutoff valve, with one of the openportsplugged,
is utilized strictly as a shutoff valve. The
bleed valve, with a diffuser installed in thf: con
t.rolled port! is utiliZed to vent the accumulator.

2-18. PANEL LIGHTS AND SWITCHES. The
control switches, pump start and pump stop, are
momelltary push-type switches. The pump
start switch is a momentary-make switch and
the stop switch is a momentary-break switch.
There are five lights on the panel. The main
power and ('antral power lights are gl'een and
the phase reversed, temperature high, and
service filter elements lights are amber.

2-19. MECHANICAL COMPONENTS.

2w 20. The mechanical components are defined
as those components mounted on the chas8is

Seclioll n
Paragraphs 2-17 to 2-21

and in the hydraulic installation. Sec flb'Ure
2"13 for hydraulic schematic.

2~21. HYDRAULIC PUMP, The hydraulic
pllmp (figure 2-14) is an adjustable, pressure
compensated, positive displacement, axial
piston type pump. The pump is driven by an
explosionproof electrical motor at a speed of
1,170 rpm. Punlp delivery at full stroke is
19 gpm at 2,000 psig nominal. Rotational
power (supplied by the electrical motor) appl ted
to the pump Rha-ft, rr,tatcs the pump cylinder
barl'cl. The pistons, confined In the cyJ inder
barrel, travel in a circular pattern and are
spring-loaded against the incl tned cam plate.
Rotation of the barrel cauecs axial reciproca
tion of the pistons. As the cylinder barrel
rotates, the pistons following the cam plate
away from the port plate draw fluid from rhe
inlet pod and the pistons following the cam
plate toward the port plate force fluid out the
outlel pOl't. Quantity of Huid delivered is
directly proportional to the angle of the cam

MAll!M\JM VOLU1o'!£ COMTftOI.__-----.A
@~

HAKOI:R

•

~CO..Pt:HSATOR CONTROL

r;YUKlllft BARR£L 8£A'"1'I0

SHAft BEARINGS

SHArr

Figure 2-14. Hydraulic Pump

J
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plate. A movable hanger, attached to the cam
plate, controls the ang:le of the cam plate. The
hanger is controlled by the pressure compen
sator. Maximum hanger movement is deter~

mined by adjustable minimum and maximum
VOlume control stops. The pressure compen
sator control has been modified sO the control
knob extends to the control panel. The pres
sure compensator automatlcally regulates the
VOlume of flUid delivered by thal1ging length of
piston stroke by varying the augle of the cam
plate. Stroke change is controlled by system
pressur£' in such a manner that at pump opera
tion, at pressures less than maximum setting
of the compensator control, full fluid volume
is delivered. When compensator con~rol pres
sure 1s reached, fluid volume is automatically
reduced to amount of flow required to maintain
pressure.

- OfF rEm:NTIAL
PRESSURE
r<OICATOIt

B .....---r-----+---------...,

o

o

2-22. HIGH-PRESSURE FILTERS. The high
preRHU re tuters (figure 2-15) arc identical in
cOIlHtI'uction but use different filter elements.
Olle clcm€!nt has a two-micron rating and the
olher a flve-micron rating. The clements are
corrosion-reststant steel, woven wire cloth.
The filter incorporates a differential-pressure
indicator which actuates a microswttch when
differential pressure between the inlet and out u

let ports exceeds 80 ±10 pili" Aetuttlng tM
microswitch closes the circuit to illuminate the
SERVICE FILTER ELEMENTS gght on the con
trol panel. Two holes in the filter head are
provided to faclUtate mounting. Access to the
filters is Ulrough the high-pressure filter
access door.

$feTICH
A-A

o < o

In~J70·c-l"

Figure 2· 15. High-Pressure Filter
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2-23. HIGH-PRESSUltE RELIEF VALVIZ. The
ht~h~prellsure relief valve (figure 2-16) is a
manually adjusted rplicv\ng valve that can also
be remolely controlled. The valve is used to
limit the maximum fluid supply pressure in the
event of a compensator malfunction. The valve
has a control cap and a body. The control cap
contains the adjueUnf! mechanism, external
control p(jrt, and internal control passageways.
The body contains the high-pressure inlet and
outlet ports, return port, and the main poppet
and seat. The adjusting screw is turned clock
wIse to increase outlet pressure and counter
clockwise to decrease outlet pressure. Access
to the valve is through tho hir;h-pressure filter
access door.

2- 24. SHUTOFF VALVE. The shutoff valve is
identical to the bypass valvo (paragraph 2-14).
Tho shutoff valve i!'l used r.o close the hit::h
pressu re fluid supply outJet and enable an accu
rate adjustment of the high-pressure reUef
valve and the pump compensator control. The
shutoff valve is mounted in the high"pressure
line with access through the Iluld sample door
(rear of unit).

REMOTI pOPPU
8EAT

RUIOl'E--.,.
POPPET

TO PA!'f£L P2~~~~g~~;cMOUllTED
RELIU
V/,LVE:

MAIH
POPPET

TO IU:TVRIf
MAlltrOLO

Figure 2·16. High-Pressure Relief Valve

2-25. ISOLATION VALVE AND LOW- AND
HIGH-PRESSURE SAMPLE TAP VALVES. Thc
valves (figure 2-17) are ncedle-type metering
valves. The isolation valve is utilized aLl a shut
of( valve for the pump outlet pressure gage.
The sample tap valves are used to obtain flUid
samples from the hydraulic system during sys·
tern operation. The sample tap valvc!; are
pllnel·mountdd at the rear of the unit.

148-888p·C·1A

Figure 2-17. ISOlation Valve and Low- and
Hi~h-Pressure Sample Tap Valves

2-26. HJGH-PR~SSUREOUTLET GAGE
SNUBBER. The snubber (figure 2-18) is a de
vice that protects th(~ pressure gage from .
surges. A drUl-.'od inside a drtlled passage in
the snubber body r:reates an orifice and, during
surges, the rod automatically reduces the ori
flee size.

Changed 20 July 1967 2-11
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DRlI,l.
ROD

ORIFICf;

n~se-2-C-IA-----
Figure 2-18. High· Pressure OUtlet

Gage Snubber

2··27. FLOW TUBE. The now tube (figure
2-19) is a venturi ported in such n manner that
a dllferenllal can be measured between the i.nlet
and ouUet ports. Thi.3 differential pressure is
d1rected to the return flowrate gage (paragraph
2-13) for visual monlt()rJng.

2-28. RE't'URN MANIFOLD. The return mani
fold serves as a collection point for all return
fluid and, in turn, directs the return fluid to
the inlet port of the heat exchanger.

2-29. HEAT EXCHANGER. The h~at excnanger
(figure 2·20) is a fixed-tube bundl.e fabricated of
stainless steel. The heat l?xcllanger is used to
cool the hydraulic fluid. The heat exchanger
consists of a shell, tubes and baffles, two end
castings, and two end bonllets. The shell is
placed around the tubing and bafnes forming a
compartment. 'rhe end casti ngs placed on each

2-12 ChRJ1ged 20 July 1967
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Figure 2-19. Flow Tube

end of the shell provide thE' inlet and outlet to
the shell compartment. The end bOlUlets, boIted
to the end c~stings, provide the inlet and outlet
to the lubes. The heat exchanger is mounted
vertically, at the rear of the unit j with the tube
inl et a.nd outlet ports on the bottom.

2-30. ACCUMUI,ATOR. A lO-gallon accumu
lator is incorporated in the hydraulic system.
The accumulator is a bladder accumulator of the
same type lIsed in Accumulator Unit 02027.
Refer to section IV for a complete descripthm
and leading partiCulars and theory of operation
of the accumulator.
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2-31. EI..ECTRICAL COMPONENTS.

TI

Figure 2-21. Electrical Control Box

0015976-[-J"

2-35. ACCUMULATOR PRECHARGE PRES
SURE SWITCH. The accumulator precharge
pl'easure switch is an cxplosionprool, single
pole, dOUble-throw, prt.'ssure-actuated switch;
The switch has an adjustment rangE' of 200·400
p.stg. For pumping unit operation, the pressure
switch Is adjusted to deactuate at approximately
350 psig. An accumulator pneumatic precharge
exceeding 400 *25 psig provides the pressure

contained in the fluid supply tank provides thp.
pressure necessary for switch actuation. The
pressure switch is adjusted to de?.ctuate when
flUid level decreases to 16 inches above the
centerline of the hydraulic pump Inlet porL
The purpose of the pressure swltch Is to pre
vent hydraulic pump operation with all lnsuffi·
clent supply of hydraulic fluid to the pump inieL

FUEL OUT

Figure 2-20. Heat Exchanger
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2~34. FLUID LEVEL PRESSURE SWITCH.
The fluid level pressure switch is an explosion
proof, two-position, snap-type, pressur£:
actuated switch contained in a hermetically
sealed container. The switch is mounted in the
hydraullc pumping ur.1t at the same ht·ight as the
inlet to the hydraullc pump. There are three
electrical leads, each 18 inches in length, pro
truding through the receptacle. Weight of fluid

2-32. The elech,tcal components are defined
as those components mounted on U'e chasRis
and in the electrical installation. See figure

I 2-25, located at end of sectlol", for p.lectrical
schematic,

2-33. ELECTRICAL CONTROl.. BOX. The
electrical control (figure 2-~1) is fabricated of
aluminum alloy and is mcplosionproof. The con
trol box contains circult breakers, a stepdown
transformer, a startcl' relay, a phase-reverse
rplay, five control relays, terminal boards,
and necessary wiring. The circutt breakers
art' controlled from the tront of the box by
menns of a switching yoke. An electrical cable
connected to the? top of the control boJ( Is pro
vided to connect the control box to the facility
electrlcal source, The cable is stored on a
bracket inside the rear access doors. A cable
pass p.lnel is prOVided In one of the access
doors to the doors can be closed while the cable
Is connt'cted to the facility source.
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J"('q'Jil'cd to k('cp till' j1I't'S5Url' switch in the ac
~t1a'l{'C1 condition. Then' aI'£' thl'ee electrical
IWluls, ('ach 1H i tlCht'H i tl 1en~th, protruding
til :ollgh the t'ecpplacle. 'r h{' purpose of the
pJ'(~ssure switch i5 to prevent pump operation
with all insufiiclpnt pneumatic prccharge in the
a ccumu lator.

Z-36. PUMP IN:'" :T TEMPERATURE
THEHMOSWITCH. The pump inlet temperature
thermo5wttch (fib"Ure 2- 22) is an expanding shell,
adjustable temperahln> monitoring device, The
thorllIoswitch consists of a shell, two electrical
contacts, nonexpanding struts, adjusting screw,
and two electrical wi res. The contact points
are l1lounted to lhe center of the struts and the
struts anchored to each end of the shell. The
thermo5witch is adjusted to indicate fluid
temperature of 120

u
±3° F. As temperature

increases above the setting, the shell expands
causing: the contacts to close. Th(> thermo
switch is mounted in the inlet line to the pump.

/

TllMPl!:RATuRt
AOJumNG

_.-=:1 SLBEVE

nUD

EXPANDING SHELL J.'-o...;-=:::z.....1

11001·0-C-IA

Figure 2~22. ThermOBwltch
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2-37. HOUHMETEH, The hourmeter is a
hermetically sealed, C'1apse-time recording
(in hours) meter. The hourmcter consists of
a 110-vac motor, gears, lllQchalllcal flve-placc
decimal counter, ami view window. The
counler indicates in tenths of an hour up to
10,000 hours. The hourmetel' is located to the
left of the electrical cable bracket with access
through the rear access doors.

2-38, FILTER DIFFERENTIAL PRESSURE
MICROSWITCH. The filter differential pres
sure microswitch plunger is actuated by the
filll~r differential pressure indicator when dif
ferential pressure E'xceeds 80 psi. The micr(\~

switches are moullted directly above the filters.

2-39. PUMP MOTOR. The purr,p motor is an
explosionproof, six-pole eleclric mo~or oper
ating on 440-vac, 3-phase, 60-cycle power.
ThE! motor is rated at 25 hp and rotates Ilt 1) 200
rpm. The motor conta\ns a thermal overload
device for protection when subjected to eXces
sive loads.

2-40. THEORY OF OPERATION.

2-41. ELECTRICAL SYSTEM.

2-42. The plectrical system is divided Into two
different circuits, a motor control circuit and a
local control and monitor ci rcuit. The motor
control circuit operates on 440-vac, 3-phase,
aO-cycle power and the local control and moni
tor circuit operates on 1l0·vac power. Provi
sions are also included for a 28-vdc remote
control circuit.

2-43. MOTOR CONTROl. CIRCUIT. 'rhe motor
control circuit receives power through electri
cal receptacle J 1. The circuit is protected by
a 50-ampere circuit breaker. Closin;~ of the
circuit breaker energizes the phase control re
lay and applies 440 vac to the primary windings
of the 440-110 vac step-down transformer. and
to the open contacts of the motor stadE-'r relay.
In the event the factllty 440-vac phasin~~ is in
cOl'rccl, the phase-reversed light w1ll come on
and the local control and monitor circuit 1s dis
abled. When the motor starter relay is ener
gized, the pump motor wlll operate.
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2-44. LOCAL CONTROL AND MONITOR cm
CUlT. The local control and monltor circult
receives power from the secondary windings
of the step-down transformer. The circuit Is
protected by a 5-ampere circuit breaker.
Closing of the circuit breaker applies 110 vae
to the maln-power-on light and also applies 110
vac, through the remote control Jumper plug
1'2, to the central power on light and the pump
start switch. Momentarily prossing the pump
start sv,'!tch energizes the molor starter relay
if phasing Is correct, fluid level Is within Itm
Its, and accumulator precharge pressure Is
within IImlt.1. Energizing the motor starter
relay clofes contacts to start the motor, ener
!~Ize the hOlu meter relay, and lock Itself In.
Lock-In of the motor starter relay will permit
motor operatlon until either the pump stop
s'Nitch Is momenlarlly depressed, Ihe pump
motor overloads and actuates the thermal tem
perature deviCe, the accumulator precharge
pressul e Is decrcased below allowable limits,
or level of hydraulic fluid falls below allowable
limits. When the pump Inlet fluid temperature
exceeds 120· F, thc thermoswltch closes,
energizing a relay which causes the temperatu,'e
high llght to Illuminate, When the fluid pressure
drop across elther the 5-mlcron or the 2-
mtcron ftlters exceeds 80 pslg, the applicable
differential pressure S\ 'Itch will actuate closed
and the service filter elements light wllllllu
mlnate.

2-45. HYDRAULIC SYSTEM.

2-46. The hydraultc system Is a high-pressure
(3,000 psi), high-flow (20 gpm), self-contained,
closed system. The hydraullc system utilizes
gaseous nltrop:en (MIL"l'-27401) (or th.e accu
mulator precharge, water for the heat exchanger
coollng agent, and It) -1 fuel (MIL-F- 25558) for
the h)'draullc fluid.

2-47. ACCUMULNrOR OPERA'I'ION. rhe
pneumatic pl'echarge Is Introduced Into the
accumulator through the GN2 p,'echarge Inlet.
The pressure Is rouled througll the shutoff
valve to the accumulator pres!,ure gag", then
through the bleed valve to the l'.ccumulator pre
charge pressure switch and Inll' the accumu
lator. The shutoff valve Is clos'l'! to lock pres
sun' In the accumulator, and ttil! bleed valve Is
used to depressurize the accumulator. When
the precharge pressure exceeds 400 ±25 psi,
the pressure switch closes and rema'ns closed
until pressure drops below 350 i 15 psI. The
accumulator, working In conJdnctlon with the
pump, maintains the hlgh-'low requirements
necessary during engine operation.

2-48. HEAT EXCHANGER OI'ERATION.
Water lor the hcat-pxchaJ1~er enlcrs the pump
Ing unit through thc heat exchanller water iniet,
circulates through the hcat cxchanger, and
leaves through the heat exchanger water outlet.
The water acts lib the coollng agent for remcv
lag excessive heat from the hydraullc fluid.

2-49. PUMPING OPERATION. tlydraullc fluid
for pumping unlt operation Is stored In the fluid
supply reservoir. Fluid, under static pressure,
Is routed to tho Inlet of the hydraulic pump, Hrst
passing throug,h thc reservoir-mounted pump
Inlet filter, and to the pump Inlet prcssure
gage. Also, fluid is routed to a fluid lewl
pressure switch which closes when level of
fluid Is 22 Inches above thc horlzont'll plane of
the pllmp Inlet. Pump sucllon pressllre Is
monitored by the PUMP INLET PRESSURE
gage, and pump Inlet temperature Is monitored I
by the PUMP INLET TEMPERATURE gage.
The hydra"Uc pUlllp case Is pressurized and thc
fluid from the pump case drain is dlrccted to
the relur" manll"Jld. The compensator control
Is adjusted to a desired pump outlct pressure.
The pump will deliver ma>clmdm flow at pres
sures less than the setting of the compensator.
When pressure "eaches compensator seltlng,
flow Is automatl,:ally reduced to maintain this
pressure. Pump discharge pressure Is rOlted
through high-pressure fllters to the high
pressure reUef \'illve. Thc hlgh.-pressurc re
lief valve Q\;tlet pressure (remotely controlled
by the pressure relief valve) Is routed through
the shutoff valve to the accumulator and fluid
supply hlgh-press"re outlet. Outlet pressure
from the high-pressure relief valve Is monl- .
tared by the pump outlet pressure gage. T!"'"
high-pressure rf,li.,f valve prolects the system
from excessive pressure If the pump compen
sator maLlunetltms. When the relipf valve
operates, It bYlJasJI!s fluid to the return mani
fOld. This Is a.ccompllsied by relieving the
pressure through thl! preflsure relief valve or
bypass valve, which redl..ces the back-pressure
on the main pQppet. With the bypass valve In
no load position, pump Clutlet pressure will be
zero. Samples of the pump outlet flUid may be
obtained from the hlgh-pressl re sample tap
valve. FI"ld Is returned to the pumping unit
from the engine through the fluid ,"elurn low
pressure Inlet and Is routed through the flow
tube to the returll manifold, The pressure
drop acrolJs the flow tube Is ,,,onltored by the
return flowrate gage. Return fluid Is directed
from the return manlf'lld through the heat ex
changer 'w the fluid supply reservoir. SamplcR
of the return fluid may be obtained from the
low-pressure sample lail valve.
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2-51. Maintenance for the hydraulic pumping
unit consists of checkout, removal and Installa
tion, cleaning, and servicing. These proce
dures lIre performed to make surn the hydraulic
pumping unit Is In an operable condition. A

IwlrlnJ( diagram (lIl(Ure 2-26), located at end of
section, Is l't'ovlded as an aid In the repair or
replacernent of wiring.

2-52. CHECKOUT.

2-53. Checkout of the hydraulic pumping unit
consists of leak-test, relief valve adjustment,
thermoswltch and pressure switch test, and
flow and fluid level switch teet. The tests must
be performed at ambient temperature and In the
nrder given. No fittings, connections, or com
ponents are to be tightened, loosened, or re
moved whll.) any portion of the hydraulic pump
ing unit Is pressurized.

2-54. LEAK-·fEST. (See figure 2-1.3.)

a. Open all access doors and set brakes on
rear wheels.

b. Move MAIN POWER and CONTROL CIR
CUIT BREAKERS to OFF position.

c. Connect a regulated !'aseous nitrogen
source (MIL-P-2740l) to the ACCUMULATOR
GN2 PRECHAHGE Inlet on the disconnect panel.

d. Check that all valves are In the closed, or
decreased position and the BYPASS VALVE In
the NO LOAD position.

e. Open ACCUMULATOR P.HUTOFF valv"
ami Increase GN2 supply pressure, In 50-pSlg
Increments, to 200 p,o,ig Check for audible
leakage.

f. If audible leakage exists, depressurize,
correct leak, and repeat step e.

g. Im:rease GN2 supply pressure tn l50-p&lg
Increments, to 1,800 pslg.

h. Lnak-test all fIltln!!;;, joints and conlJcc
tlons usIng leak-test compound (MIL- L- 25567).
No lealmge is allowabl".

1. DC<lrease GN2 pressure to zero and open
ACCUMt'LATOR BLEED valve until ACCUMU
LATOR PRESSURE gage Indicates zel'oi then
close ACCUMUJ.ATOR BLEED valve. I
2-16 Cha~ed 20 July 1967
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j. Connect GN2 supply pressure to HEAT
EXCHANGER WATER INLET and Install a hand
valve on the HEAT EXCHANGER WATER OUT
LET.

k. Close hand valve and Increase GN2 supply
pressure to 50 pslg.

1. Leak-test all fittings ard end bonnets using
leak-test compound (MIL-L-2j567). No leakage
Is allowable.

m. Decreas~' GN2 supply pressure to zero
and open hand valve. Remove ON2 supply and
hand valve.

n. Thoroughly clean all areas where leak
test compound was "sed with a clean, dr,'
cloth.

o. Install water hosr,s 9015979 (stowed above
pump) to HEAT EXCHANGER WATER INLET
and OU'l'LET.

p. Connect a water system capable of sup
plying and draining wa'.er a~ 30-100 pslg and at
a flowrate of 25 gpm t,) water hoses.

q. Install return h"se 9015977 and pressure
hose GR35800CC-16-0840 (Reslstoflex) (stowed
above pump) to FLUro RETURN LOW PRES
SURE Inlet and FLUID SUPPLY HIGH PRES
SURE oullet respect\vely.

r. Install a hlgh«pressure lIlter, system
loading valve, and ,est gage between the pres
sure and return hoses.

s. Remove high-pressure filler elements,
and re -Install fliler bowl.

t. Fill reservoir wllh RJ -I fuel (MIL-F
25558), obserVing reservoir fluid :"vel gage
for correct operation.

u. Check fe·r leakage of reserlOll', and!\l
tlngs and connections to pump and fluid lev,~1

pressure switch. Leakage of 3 drops In 5 min
utes Is unacceptable.

v. Turn PRESSUHE REL;EF VALVE to full
DECREASE and high 'pressur~ relief valve and
system loading Valve fully counterclockwise.



w. Move BYPASS VALVE to NO LOAD posI
tion and open high-pressure shutoff valve.

WARNING

Connecting or disconnecting a hlgh
voltage power cable without turning
off electrical powt'r can CRUSt' elec
trical arcing lJetwet'n conn~ctors,

resulting III serious Injury or death
to personnel and damage to equip
ment.

x. Check that the remote -control jumper
plug P2 (figure 2-21) Is Installed and connect
facility cable plug PI to faclllty power soo,rce

lof 440-vac, 3-phRSe, 60-cycle (mating reeep
tacle EP!::46642-WT-SO-3).

y. Turn on facility JII.'wer and press MAIN
POWER and CONTROL C.ffiCUIT BREAKl:RS.
The MAIN POWER ON and CONTROL POWER
ON lights illuminate. If the PHASE REVE:nSED
light !llumin'ltes, reverse the posltton of :my 2
of the 3-phase wtres In facility power plu@: PI.

z. Charge accumulator to 42S ±25 psi as
Indicated on the ACCUMULATOR PRESSU.RE
gage and close ACCUMULATOR SHUTOF"
valve.

aa. While an observer checks direction of
motor ,otatlon, press PUMP START switch and
Immediately !lress PUMP STOP switch. Rota
tion of motoi'S must be In same direction i~S

arrow on pump Cllse.

abo Press PUMP START switch. Check for
flow to reservoir and for leakage at fittings and
connections of return system. Leakage of :l
drops In S minutes Is unacct'ptable.

ae. Aftt'r step ab Is accomplished, turn Ihe
following valvps clockw'lse for the number or
turns given, aftt'r Initial spring contact:

(I) PRESSURE RELIEF VALVE: 2 turns.

(2) Hlgh-pi'essure relief valve: 4 turns.

(3) PRESSUm; COMPENSATOR valve:
3 turns.

ad. Operate hydraulic pumping unit ror 10
minutes; then press PUMP STOP switch.

\

Section II
Paragraph 2-55

ae. Apply cooling water pressure and adjust
the pump volume control to obtain 1/4 to 1/3
flow as Indicated on the pump flow Indicator.

aI. Turn the high-pressure relief valve,
PRESSURE RElJEF VALVE and PRESSURE
COMPENSATOR valve clockwise unlll\hey
bottom out.

ago Open ACCUMULATOR SHUTOFF valve
and charge accumulator to 1800 psi as Indicated
On \he ACCUMULATOR PRESSURE gage,
Close ACCUMULATOR SHUTOFF valve.

ali. Open HIGH-PRESSURE SHUTOFF
VAl.vE and systlJm loading vi.lve.

al. Press PUMP START switch and move
BYPASS VALVE to PPESSURE position. Slowly
close system loading valve at SOO-pallncre
ments to 3, SOO pslg.

aj. Check all lines, llttlngs, and connections
for leakage. Leakage 'Jf 3 drops In S mlnlJtes
Is unacceptable.

ak. Do not chang' setth1g of syslem loading
valve: proceed Immediately with procedures of
paragraph 2-SS.

2-SS. REIJEF VALVE ADJUSTMENT. The
relief valve adjustment Is performed with the
~nlt In operation.

a. Turn the high-pressure rellet valve
counterclockwise un !l PUMP OUTLET PRES
b'URE gage Indlcattls 3,000 pst. Ttghten lock
nut.

b. Turn the PRESSURE RELIEF VALVE to
DECREASE until PUMP OUTLET PRESSURE
gage Indicates 2, SOO psI. Tighten lockn t.

c. Turn PRESllURE COMPENSATOH 10
DECREASE until PUMP OUTI,ET PRESb1JRC
gagE' Indicates 1, SOO psi.

d. Open syst.em loading valve and adjust
pump volume control to full oulput (20 gpm).

e, Close and open HIGH-PRESSURE SHUT
OFF VALVE severalllmcs. Pump flow sho~ld

drop 10 almost zero aod t.he pressure shoul,l
stabilize at I, SOO psi, an Indicated on the
PUMP OUTLET PHESSURE gage, each Ilme
the shutoff valve Is clo~ed.
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f. Open HIGH-PRESSURE SHUTOFF VALVE
and move BYPASS VALVE to NO LOAD position.

g. Press PUMP STOP switch.

2-56. THERMOSWITCH AND PRESSURE
SWITCH TEST. This test Is performed after
the procedu res of paragraph 2- 55 are com
p�eted.

a. Press PUMP START switch and close
HIGH-PRESSURE SHUTOFF VALVE.

b. Adjust PRESSUHE COMPENSATOR until
PUMP OUTLET PRESSURE gage Indicates
2, 000 psI.

c. Open HIGH-PRESSURE SHUTOFF VALVE
and adju.t system loading valve until PUMP
OUTLET PRESSURE gage Indicates 1, 800 p~l.

d. Adjust pump volume control for full out
put.

e. Turn off cooling water and observe that,
when PUMP INI,ET TEMPERATURE gage Indi
cates 120' ±3' F, the TEMPERATURE HIGH
light Illu mlnates.

f. Adjust pump volume control to minimum
output and turn cooling water on.

g. Adjust system loading valve until PUMP
OUTLET PRESSURE gage I~dicates less than
300 psi.

h. Slowly open ACCUMULATOR BLEED
valve and observe Ihat, when ACCUMULATOR
PRESSURE !lal!e In:llcates 350 ± 15 psi, pump
motor stops.

i. Close ACCUMULATOR BLEED valve and
open ACCUMULATOR SHUTOFF valve.

j. Press and hold PUMP START switch whlie
recharging accumulator. When ACCUMULATOR
PRESSUHE gage indicates 400 ± 25 psi, pump
motor starts.

k. Repeat steps h, i, and j lI'ree times.

1. Charge accumulator to 700 pslg and press
PUMP STOP switch.

2-18 Changed 20 .July 1967

2-57. FLOY! AND FLUID Lr lEI. SWITCH
TEST. The fluid temperature must be main
tained at 90· ±10· F during the flow test.

a. Dlsconnect tube at fuel outlet of heat ex
changer, and plug tube.

b. Place a clean container (40 gallons) on a
scale (500-pound capacity) neal' unit.

c. Connect a clean drain hose (one Inch or
larger) to fuel outlet of heat exchanger and
place other end In container.

d. Press PUMP START SWitch and adjust
system loading valve until PUMP OUTLET
PRESSURE gage Indicates 600 psI.

e. Adjust pump volume c{'ntrol to establish
the following flowrates (approximately):

(I) 28 pounds per minute.

(2) 56 pounds per minut~.

(3) 74 pounds per minute.

(4) 102 pounds per mlnut~.

(5) 130 pounds per minute.

(6) Maximum flow.

f. Perform step e three times; r~cord the
weight of each flowrate and the reading of the
RETURN FLOWRATE gage each time. Press
PUMP STOP switch.

g. Plot on coordinnt~ pap",l' thc return flow
rate gage readings (inches of water) versus
actual weighed fluid (pounds per l'llnute) ob
tained In step f and draw the best fIltlng cl\rve
through the plotted points.

h. Plot On coordinate paper, gallons per
mlnut" versus return llowrale using the curve
plotted In step II: and place three copies Ir unit
record case.

I. Adjust pump volume control until pump
volume Indicator reads 1/2 flow.

j. Connect a clear plastic lube 10 reservoir
drain valve nnd secure tube vertically 10 side
of reservoir wir.h open end of tube ahove top of
reservoir.



R-3896-5 Section n
Paragraphs 2-58 to 2-62

k. Place a mark on tube 16 i 2 Inches abo""
centerline 01 pump inlet.

1. Open drain valve. Fluid level In tube
should equal level In resel·volr.

111. Press PUMP START switch. When /luld
level In reservoir reaches the tolerance 01 step
k, pump motor stops.

NOTE

Pressure swllch 675GlIE26S I; ad
Justed to stop pUl11p motor at re
quired /luid levet.

n. Hepcat "tep m until lJump stops within the
above tolerance.

o. II pumping unll Is to be shipped or stored,
drain remainder 01 /luld hut do not drain pump
case. ,\ttach tag marked PUMP FILLED to
control panel.

p. Connect tube removed In step a and In,tall
elements In high-pressure /llIers.

q. RemOVI' test equipment and secu"e hy
draulic pumping unit.

2-58. REMOVAL AND INS·fALLATION.

2-59. Component removal procedo"es arc
!Il,litl'd to thns" n~cessary to prevent Injury to
personnel, damat~(' to cqutpmr.rlt, 01' special
Instn.lctlolili. Where removal pl'ocec!ures are
ohvlous, they have been omltted. Tpc artier
a nd methods to be userl are lelt to the dbtre
tlon of the lerhllician unless ,peeille Instruc
ti0n£ an' included. (~:ce figure 2·23 fOI' index
and p"rt numbers.) Lamps 01 ('ontrol panel

Imay be replaced wlU, lamp GEIOS6 (General
Electric Co).

CAUTION

Pressures mu~t lie vented and I!uids
drained pdor to dl'.turbing connec
tiuns in fluid or -:meumalic system~.

2-60. Detailed c~mponent installat;on proce
dures ar~ included when l'cquire'i; otherwise,
only l'!formation to assist thp. technician In
determining specific lubricants and torque
V'alues is given.

2-61. IU'/WVING ACCUMULATOH (1). Dis
connect /luld COld 01 acculllulator by baekin~ 011
nut 50N-4BH at connection; then rClllove pack
ln~.

CAUTION

Make suce accumulator has been de
pressurized using ael'ulllulator bleed
valvfI on control palwl to vf~nl ~~aseous

Illtrogep prechar~e.

• I'rovlde a ~ullable means 01 suppol'!
when removing accumulator.

2-62. INSTALLING ACCUMULATOa (I).

CAUTION

Provide a suitable means 01 support
when Im;talllllg accurmuator.

a. Usc scaling CO'l'90und HD0140-005
(Rocketdync) on malo threads ollltlings of both
the pneumatic and luel installations 01 the accu
mu�ator exeopl that a new e,'nneclor 59R-4
300SS must he used In the "e,'laeolnent tank Ill
ling, WIth a minhnum 01 '.bre· wrap" 01 thread
sealant tap~ RDOi40-002 (Roe'a.ldyne)

b. Luhrlcate packlngs I'sed in the luel t'Ystem
with FSI281 F(rease (Dow Corplng Corp); lubrl
calc paeklngs Iwed in the pneumatic system with
FSI281 grease (Dow Cor!ltn(( Corp). I

c. Apply three wraps, minimum, of thread
sealant lape Iln0140-002 (Hoekeldync) to threads
01 a new eonnletor 591l-4-300S~and Install In
replacement tank fitUng.

d. Torque the lollowing, as Indicated:

(I) Nut 50N-4BR; 3, 6UO inch-pounds,
maximum.

(2) Connector 59H-4 -30088: as required
(pipc thread).

(3) Coupllng nUl; 6"0-750 tnch-pounds.

(4) Rcduecr: 135-185 Inrh-pounds.

(5) Tube; 270-345 Inch-pounds.

(6) Adapter: 110-130 Inch-poun1s.

('/) Nut: 25-30 Inch-pounds.
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Index Part Index Part
No. No. Description No. No. Description

I A813-200-2-1 Accumulator (F-I) 20 MS28778-4 Packing (F-3)
50R-4-300SB Connector (F-S) 21 MS20822-6C Elbow (F-S)
50N-4BR Nut (F-S) 2~ 9021S00 Tube (M-S)
MS29514 Packing (F-3) 23 AN910-6C Reducer (F-S)
NAS670C4W Nut (F-3) 24 9020467 Tube (M-3)
LDI5S-0010-0010 Washer (F-3) 25 AN815-16C Unton (F-3)
9020440 Strap (F-S) 26 AN8SZ-16C Union (F-3)
9020460 Tube (M-S) 27 RV081503AX482 PlIot-Opcrated
9015900 Adapter (F-3) Valvll (~"'I)

MS28775-012 Packing (F-S) 28 HTS6GT·l Sh"tofl Valve (F-I)
AN818-IOC Coupllng Nut (F-S) 29 HP2S9T-16BB Chec" Valve (F'l)
AN919-6C Reducer (F-S)
MS28778-4 Parking (F-S) Figure 2-2S. Disassembly of Hydraulic

2 869A-6BT Cheek Valve (F-S) Pumping Unit G2025 (She~t 2 of 2)
902047S Tube (M-S)
AN815-6C Union (F-3) 2-6S. INSTALLING CHECK VALVES (2,5),
MS28778·6 Packing (F-S)

S 869A-12BT Check Valve (F-S) a. I,ubrlcate packing with FI:l1281 grease I
AN8S7-12C Elbow (F-S) (Dow Corning Corp); lubricate male threads of
RD1I4-1003-1012 Nut (F-S) fillings with scaling compound RBOldn-005
MS28777-12 Ring (F-S) (Rocketdyne ).
MS28778-12 Packing (F-3)
R3800CC-12-0220 Hose (F-S) NOI'E

4 869A-16BT Check Valve (F-3)
Check valve must be Installed with0020467 Tube (M-S)

AN815-16C Union (F-S) now away from manifold.
MS28779-16 Packing (F-S)

S 860A-6DT Check Valve (F-S) b. To~que the following, as Indicated:
~020465 Tube (M-S)
AN8IS-6C Union (F-3) (1) Unlon; 100-J50 Inch-pounds.
MS28778-6 PaCking (F-S)

(2) Check valve; laO-ISO Inch-pounds.6 869A·24TT Check Valve (F-S)
9020464 Tube (M-S) (3) Tube; IS0-180 inch-pounds (check
MS2B778-24 Packing (F-S) valve end); 270-S45 Inch-pounds (opposite end).

7 1486-SBP Sample Tap
Valve (F-S) 2-64. INSTALLING CHECK VAJ~VE (S).

0020466 Tube (M-S)
9020524 Tube (M-S) a. Lubricate packlngs with FS1281 grease I

8 1486-SBP Sample Tap (Dow Corning Corp); lubricate male threads of
Valve (F-3) fittings with sealing compound RBOI40-00S

0020S24 Tube (M-S) (Rocketdyne ).
900.0485 Tube (M-3)

NOI'E9 NAS679C5 Nut (F-S)
10 LDlSS-S001-0005 Washer (F-3) Check valve mllst be Installed ",ith11 NASl00S-2I)A Eolt (F-S) flow toward manifold.12 RD153-5001-0005 . Washer (F-S)
13 9014798 Pipe (F-2) b. Torque the foliowlng, as Indicated:
14 AS117-1-80 Ring Seal (F-3)

(1) Check valve; 420-800 Inch-pounds.15 RD114-100S-1016 Nut (F-S)
15 890073 Flange Adapter (F-3) (2) Elbow; 420-600 Inch-pounds.
17 MS28778-16 Packing (F-3)
18 MS28777-16 Ring (F-3) (S) Nut; 450-650 Inch-pounds.
19 0021308 Tu~e (M-S) (4) Hose; 6S0-800 Inch-pollnds.
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2-65. INSTALLING CHECK VALVE (4),

• a. Lubricate packings with FS12bl grease
(Dow Corning Corp); lubricate male threads of
lilt\lllls with scaling compound RB0140-005
(H"ckctdyne ).

NOTE

Check valve must be Ir.stalled with
/low toward manUold.

IJ. Torque the lollowl ng, I\s Indicated:

(1) Check valve; 000-840 Inch-pounds.

(2) Union; 000-840 Inch-pounds.

(3) Tube; 900 to 1, 1110 Inch-pounds.

2-66. INSTALLING CHECK VALVE (6).

I a. Lubricate packlngs with FS 1261 grease
(Dow Corning Corp); Inbrlcate male threads 01
ltttings with sealing compound RB0140-0~~

(Rocltetdyne).

NOTE

Check valve must bs Installed wilh
flow toward manifold.

b. Torque the lollowlng, as I,ldlcated:

(I) Check valve; 840 to 1,080 Inch-pounds.

(2) Tube; 1,550 to 1,850 Inch 'pounds.

2-67. INSTALLING ffiGII-PRESSURE SAMPLE
TAP VALVE (7).

a. Lnbricate male threads 01 fIltlngs with
sealing compound RB0140-005 (Rocketdyne).

b. Torque coupling nuts of tubings to 270
345 Inch-pounds.

2-68. mSTALLING LOW-PRESSURE SAMPLE
TAP VALVE (8).

a. Lubricate male threads 01 fillings with
sealing compound RB0140-005 (Rocketdyne).

b. Torque coupling nuts of tubings at tap
valve to 270-346 Inch-pounds.

c. Torque coupll.ng nut 01 tubing at check
val ve to 130-180 Inch-pounds.

2-09. REMOVING PILOT-OPERATED
VALVE (27).

a. Remove pipe (13) and tubes (19,22,24).

b. Loosen nut (15) and .'otate pilot-operated
valve Irom u.'u(>n (26).

2-22 Changl'd 22 }'ebruary 1968

c. Remove remaining pa.·ts as reqUired.

2-70. INSTALLING PILOT-OPJ.:RATED
VALVE (27).

a. Lubricate packings with FS1281 grease I
(Dow Corning Corp); lubricate male threads 01
fillings with sealing compound RBOI40..005
(Rocketdyne).

b. U ullion (26) was removed from lUter,
Install with pac'tlng (17) and ring (18). Torque
unton to 600-800 Inch-pounds.

c. Il\stlll1 Ilut (15), rlllg (18), dnd packing
(17) on union (20).

d. Install pilot-operated valve by rotating
it onto union (26).

c. Install \lut (15), ring (18), and Ilacklng
(17) on nange adaptPI' (16) and InRtall nange
adapter In valve unlll pipe (13) allnes wllh both
flange adapters. Torque nuts (15) to 650-900
In(·h-poundB.

r. Install rIng seals (14) and pipe (1.1) and
secu~e. Torque lluta (9) not to exceed 276
Inch-pounds.

g. Turque the following, as Indicated:

(1) Elbow (21); 225-275 Inch-pounds.

(2) Tube (19); 270-5·15 Inch-pounds.

(3) Reducer (23); 225-275 Inch-pounds.

(4) Tube (22); 135-185 Inch-pounds.

(5) Union (25); 600-840 Inch-pounds.

(6) 'rube (24); 1,200-1,400 Inch-pounds.

2-71. INSTALLING SHUTOFF VALVE (26).

1\. Lubricate packlngs with FS1281 grease I
(Dow CornJng Corp); lubricate male threads 01
fillings with sealing compound RBOI40·005
(Rocketdyne ).

NOTE

During assembly, nuts (15) shall not
be torqued until allnemen' With pipe
(13) Is obtained.

b. Torque the following, as Indicated:

il) Union (26); 600-840 Inch-pounds.

(2) Nut (15); 650-900 Inch-pounds.
\IV Nut (9); 275 Inch-pounds, l'Ilaglmum.
,

\
\
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2-72. INSTALLING CHECK VALVE (29).

I a. Lubricate packlngs with I_1281 grease

(Dow Corrdng Corp); lubricate male threads of
fittings with sealing compomtd RBOI40-O05
(Rocketdyne).

b. l_mtall check valve with flow arrow point-
lag downward and torqu( the foil,,, ring, as indi-
cated:

(1) Uluoa (25); 600-840 lnch-Ix_unds.

(2) Check valve (29); 600-840 inch,.pounds.

c. Complete iust',dlalion as uutli,md for shut-
off valve in paragraph 2-71.

2-73. CLEANING.

2-74. Clean the i_ydraalic pumping trait for hy-
draulic service; clean the accumulator bleed
valve, sltutoff valve, altd tubing for pneumatic
service. (Reler to section I/or clealflag,
hml_lltg, and packaging parts, )

2-75. SERVICING

2-76. Serviciitg of the hydraulic pumping unit
consists of lubricating the chassis, pump motor
bearings, and pump-to-motor sha/t couplh_g
aJmtudly with gear grease (MJL-G-23827). The
pump Inlet _flter element must be replaced
whenever the pump ildet pressure gage tlldi-
c_Ltee a vacuum el 6 iuches of mercury or
greater. Access to the furor is gained by re-
moving a cover p;ate front the top ofthereser-
voir. The triter is removed by pressing the
hmtdle down a_xd rotatiug it o_xe-quarter turzl.
Tile hlgh-pressllre fLtter elements must be
ultrasoldcally cleaned, or replaced, as re-
quired, every 80 hours el operation or whentile
service lilter elements ligbl comes on, which-
ever occurs f;"st,

2-77. INSPECTION.

2-78, The inspections establish what is to be

Inspected, the conditions to be sought aud cur.

rooted, and the frequency of iuspectio_s. Iz_-
spection requirements are classifiedas visual
and peripdlc. Timlr scope should be iacreased

or decreased to suR varying couditions. All in-
spection requirements cam_ot bc _ccurately
predicted since they arc directly _tectcd by
local operations. Visual tnspcctioJm :ire con-
ducted prior to operation of the unit. Periodic

Inspections are conducted at specified periods.
These inspectiolls consist of two periodics; the
let periodic to be accomplished at 30 calendar
days, and the 21zl periodic at 180 calendar days.
See figure 2-24 _or inspection requirements
for accmnalator unit.

Inspection
Requirements

i. Calibratioa-check.

2. PumpiJ_uuit exterior
and interior for dirt, plac-
ard illegibility and tire
iJdlatiol_

3. Gages [o_" broken
glass, cracked ll'ame% aad
loose or utissiug tacel)late
screws.

4. Valves for cracked or
broken control kixobs,'rod

loose or missiL_g retaiuiug
screws and Iocknuts.

5. Flexible lines for

kildcs, twists, and deterio-
ration.

6. Tubhtg fox"scrntclxes,

dents_ cracked sleeves,

a|ld loose ooui)lilP_ tluts.

7, FUters for cox_tam-
ination.

8. Indicator lights fox"
brokexl covers alxdbroken

or missing bulbs,

9. Switches aJld circuit
bre_tkers for looseness

a]ld ilnproper operation.

Section H

Paragraphs 2-72 to 2-78

Visual Periodic.,

let 2rid

xl
X X

10. P)wer cable [or
damaged or corroded
receptacle and/or plug,
and cutj torn, ch,'tfed, or
deteriorated outer cover.

Figure 2-24. Inspection Requirements for
Hydi'aulic Pumping Unit G2025

X X

I

X X

X X

X

X

X X

X X

X X

Changed 22 February 1988 2-23
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Figure 2-26, Hydraulic Pumping Unit G2025 Wiring Diagram

All data on pages 2-27 through 2-40 deleted.
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R-3896-5 Section lit

Paragrapl}s 3-1 to 3-3

SECTION Ill

HYDRAULIC PUMPING UNWT G2026

I
3-1. SCOPE. This section contains descrip-
tion and leading particulars, theory of operation,
maintenance, and inspection fro'HydJ,aulie Pump-

lag U,_it G2026, The hydraulic pumping uuit,
used it} conjunction with the at.cumulator unit
(sectmn IV) prow}des the high-pressure hydrau-
lic fluid required Ior performing engine pre-
firing functir_n-tests at_d the momentary high-
flow demand of hydraulic fluid required during
the engine start sequence,

3-2, D_SCRIPT,ION AND LEADING
pARTICULARS,

3-3, The hydraulic pumping unit (figure 3-1)
is a stationary, skid..mounted_ electrical-

powered unit costaimnt_' a variabie-deLtvery
hydraulic pump, a water separator, a fJlter_
as electrical Junction bow a ,.,_ge paLxeip m_d au

explonionprooI electrical system. The pumping
unit may be started or slopped either locally *_r
remotely. Several t)unipii|g units lllay I)e COl]l-

bitted to meet flow r_quireRxep.ts rRtxgtrtg [rou_
33 gpm fur a single o.nit to 165 gpl'u for 5 urdts
when manifolded t__paralleL, &u exter_,al
sottrce of low-pressure fluid must be supplied
to tim inlets of the pumpiug units. The pres-
surizing of the }Met fluid is required to t)t'*_vetlt
pump cavitation under high-flow dero.aud. The
pumping unit may be lifted with a sliug or a
forklift truck, See figure 3-2 for leadit_g par-

ticulars for pmnplng unit.

C

BIG |f-PRIZlSURE

Figure 3-1. Hydraulic Pumping Unit G2026

Clmnged 20 July 1967 3-I



Section HI
Paragraph 3-4

Length

Width

tleight

Gross Weight

Electrical

Require._eut s

Fluid

Requirements

3, 4bO pvonds

44(}-wc, 60-cps, 3-phase,
rt,,-al _)ele powcr

RP-I fuel (MIL-R-25576)
:_l,d RJ-I fuel (MLL-F-

2555B). as required.

Pump Operating

Speed

Flowrate at Fall

St*eke

i, 170 rpm

33 g nn at '_, O00 psig

Pump lalet
Presqure

5 l)Sig'_ nli'm'tum

Pump Case 110 pslg;,n,uximum
Pressure

Figure 3-2, I,eam,_g 1',|rlicalax_ _
Hyd,'att/ie Punlp_uq l;_lt G2026

R-3896-5

3-']. HYDRAULIC PUMP. The hydraulic pump

(figure 3-3} is -n adjustable, pressure-com-

pensated, oositive-dispiaceme_t, axial piston

l)ump. The pump has a variable volume, pres-
sure, and piston stroke. The pump is driven

by an exl)Iosionproo; electric motor at a speed

of I,170 rpm. The pump fluid output is rated

at 33 gpm at 2,200 pstg and 24 gpm at 3,000
psig. Rotational power (supplied by the electric
motor), applied to the pump shaft, rotates the

pump cylinder barrel. The pistons confined in
the cylinfer barrel travel In a circular pattern
and are spring-loaded against the inclined cam
plate. Rotation of the barrel causes axial re-

ciprocation of the pistons. As the cylinder
barrel rotates, the pistons following the cam

plate away from the port plate draw fluid from
the Inlet port, and those following the cam plate

toward _le port plate force fluid out the outlet
port. Quantity of fluid delivered is directly
proportional to the angle of the cam plate. The

cam plate ls attached to a movable hanger that
controls the angle of the cam plate. Movement

of the hanger is controlled by the pressure-
compensator control. Maximum movement of
tlac hanger is controlled by adjustable minimum

3-2 Cl,anged 20 J_ly 196'1

L-. Pl_l'(_i SHOE

Figure 3-3. ilydraultc Pump
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R-3896-5 Section III

Paragraphs 3-5 to 3-10

and maximum volume control stops. The pres-
sure-compensator control t.utomaticaIly regu-
lates the volume of fluid delivered by changing
the length of the piston stroke and by varying
the angle of the cam plate. Stroke change is
controlled by system pressure in such a manner
that when the p_mp operates at a pressure less
than maximum setting of the compensator con-
trot full flu4.d volume is delivered. When com-
pensator control pressure is reached, fluid
volume is automatically reduced to the amount
of floe, required to maintain this pressure. The
pressuro at which these ch_mgus take place is
adjusted by the knurled knob on the compensator
control.

3-5. FILTER-SEPARATOR. The filter-sepa-
rator (figure 3-4) _s a stainless-steel unit in-
stalled in the pumping unit suctto't line. It
incorporates four filtering elements of fiber
glass, a liquid-level gage, air-bleed valve, and
an autumatic sump dra_n. The filter-separator
elements provide filtration tc 10 microns,
nominal. Water removal is 99 percent for 1
percent-by-volume water content in RP-1 fuel.

3-6. HIGH-PRESSURE FILTER. The high-
pressure filter is installed in tile h,gh-press, we
fluid line. The filter has a 5-micron, nominal,

pleated stainless-steel, mesh-type element. A
dLfierenti'_l pressure device indicates when the
filter element should be replaced.

3-7. ELECTRICAL JUNCTION BOX. The
elecO ical junction box (figure 3-5) is located on
the front of the pumpblg unit. It is explosion-
proof, and contains circuit breakers, switches,
hourmeter, and indicator lights for controlling
and mo_fltoring pumping unit operation. See
figure 3-12, located at end of section, for
elect:'lcal schematic.

3-8. GAGE PANEL. The gage panel (figure
3-6) is 1,_cated on the front of the pumping unit
and contains a comblnatlan filter-separator
inlet pressure and pump inlet pressure gage.
Either indication is obtall_able with tJ_e use of
a s_leetor valve, and a pump outlet pressure
gage.

3-9. HIGH-PRESSURE MANIFOLD. The high-
pressure manifold (figure 3-7) is located on the
front of the pumping unit tt_der the gage panel.
The manifold contains an adjustable high-pres-
sure reliefvalve, RP-I shutoffvalve, RP-I

INLET

WATER-LSVE L

OAOE_

c_ WlSOsur

I '-" _'-" RETAIN _R

A

f

Jf
o

"_ _ _ --FILTER

--OUTLET
PORT

_ ,-'-AUTOMATIC
WATER DaMN

_ VALVE

18001-E-IB

Figure 3-4. Filter-Separator

bleed valve, gage shutoff valve, and a high-
pressure check valve. The manifold controls
the high-pressure RP-1 outDut,

3-10. LOW-PRESSURE MANIFOLD. The low-
pressure manifold (figure 3-8) is located on the
front of the ptunping unit in the lower left-hand
corner. The manifold contains two cbeekvalves_
a shutoff valve, and a relief valve, The mani-
fold provides a rueans for automatic or manual
drain of the filter separator.

Ch_i_ged20 July 1967 3-3
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I!f PRUlu"r"!JIII" OUTL
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Figure 3-6. Gage Panel
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3-5d 20 July 1967Change
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Paragraphs 3-11 to 3-18

R-3896-5

Figure 3-8. Low-Pressure Manifold

3-11. THEORY OF OPERATION

3-12. ELECTRICAL SYSTEM.

3-17. HYDRAULIC SYSTEM.

3-16. REMOTE-CONTROL CIRCUIT. The
remote-control circuit receives power from a
facility source through electrical receptacle J2.
The circuit prOVides for remote start and stop
control of the pump motor and also monitors
when the pump is on.

3-15. LOCAL CONTROL AND MONITOR
CIRCUIT. The local control and monitor cir
cuit receives power from the secondary wind
ings of the 440-110 vac step-down transformer.
The circuit is protected by a 5-amp circuit
breaker. Closing the circuit breaker applies
1I0-vae to the control-power-on light "nd to
the open contacts of the bypass valve switch,
phase control switch, differential pressure
switch, master ~ontrol relay, houl'meter, Inlet
pressure switch, and motor starter relay. If
the facility 440-vac phasing is incorrect, the
phase-reversed light wlll illumInate and start
circuit will not be completed. If phasing Is
correct, 1l0-vac is routed to the open contacts
of the pllmp start switch and motor starter
relay. For local control only, the remote
control stop circuit is bypassed by a Jumper
plug installed on electrical receptacle J2. The
pump motor Is started by momentarily pressing
the pump start switch. Lock-in of the motor
starter relay will permit motor operation until
either the pump stop switch Is monwntarily
pressed, the pump motor overloads and actuates
the thermal temperature device. or the fluid
supply pressore drops below 5 psi al the pum:,
inlet, which causes the inlet pressure switch to
actuate and open the starter holding circuit.
When the fluid pressure -drop across the filter
exceeds a specUled amount, the dUferential
pre~sure switch will actuate closed lind the
service liIter elements Ii!!ht wl11 illuminate.

CHECK
VALVE

9015801'-E-l

FILTER
SEPARATOR
DRAIN
(MANUAL)

ROTATED 180

FILTER
SEP_'RATOR

.... DRAIN
- FILTER SEPARATOH.

DRAIN VALVE

LOY.' PRESSURE
RP... I TANK '

R£TURN~~

I 3-13. The pumping unit elcctrical system is
divider! inlo three dUfere"t cit'cuits. The motur
circuIt is a 440-vac, 60-cycl~, 3-phase system;
the local cuntrul and monitor circuit is a 110
vac system; and the remote-control circuit is
a 28-vdc system.

3-14. MOTOR CONTROL CIRCUrr. When
facility 440-vac power is turned on, lhe motor
control circuit receives power through electri
cal plug PI and the facllity··pnwer-unlight on
the pumping wIlt comes on. The circuit is pro
tected by a 125-amp circuit brnakrr. Closing
the circuit breaker energizes the unit power on
lights and the phase cuntrol relay and applies
440-var: ,0 the primary windings of the 440-110
val' step-down transfurmer and tu the opcn
contracts of the motor startel' relay. When the
motor starter relay is energized by the control
circuit, the pu;np motor will ollerate.

3-18. Hydraulic fluid, pressul-ized tQ approxi
mately 30 psig from an "xternal source. mters
the low-pressurc inlet and flows through the
litter-separator :0 Ihe pump inld. F'ilter
separator inlet and pUl11p illiet pressures lire
monitored on the inlet pressure gage by a
sclector valve. From U,e pump outlet. the fluid
passes through the high-pressure litter and into
the high-pressure manifold assembly, where il
is routed through the gage shutoll valve to the
pump ouilet pressure gat'-e. and through the
RP-I shutoff valve and hlgh-pres~ure chee'k ('
valve to the hlgh·pressure outlet. Fluid which
Is bypassed in Uw s~stem is directed to Ule low
pressure return systcm. 81,e lIgure 3-9 for I
hydraulic schematic.

3-6 Change:1 20 Jnly 1967
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SectionIll

Par,zgraphs3-19 to 3-24

3-19. MAINTENANCE.

3-20, Maintenance for the hydraulic pumping
unite,onsistsof checkout, removal and installa-
tion,cleaning,and servicing. These proce-
dttres are performed to make sure that the
hydraulic pumping unit is in an operable condi-
tion. A wix_.ng diagram (figure 3-13), located
at end 0f sectionj is provided as an aid in the
repair or replacement of wiring.

3-21. CHECKOUT

3-22. PREPARATION FOR CHECKOUT. Pre-

pare tilehydraulicpumping unitfor checkout
as follows:

a. Position hydraulic pumping unit adjacent
to a hydraulic system, capable of supplying 60
gallonsof RP-I fuel(MIL-R-25576) and deliver-
ing 30 gpm oftestfluidat 20 psig.

b. Connect hose 9015912 to IIIGH PRESSURE
RP-I OUTLET and the other end of hose to a

system loadingvalve (outputreturningtohy-
draulicsystem reservoir and diffuser).

c. Connect hose 9015914 to LOW PRESSURE

HP-I RETURN aud the other end ofhose to hy-
draulicsystem reservoir returnconnection.

d. Connect hose 9015913 to indet port on
filter-separator and other end of hose to hy-
draulic system supply connection.

e. Connect hose 9015915 to WASTE OUTLET
and place other end of hose in a fuel container.

f. Remove filter elements from high-pres-
sure filter and replace housing.

g. Remove cap from tee on lop of pump case
and fiJl case with RP-1 fuel (MIL-R-25576).
Reinstall cap and attach a tag marked PUMP
CASE FILLED to tee.

R-3896-5

h.. Connect a shutoff valve to the lower tee on
front of filter-separator and connect a 0-15 psig
test gage_ with an accuracy of 1/2 of one percent
full scale, to shutoff valve. Close shutoff valve.

3-23. LOW-PRESSURE LEAK-TEST AND
PUMP CASE RELIEF VALVE TEST.

a. Covtneet a low-pressure gaseous uitrogen
source, capable of regulating and monitoring
0-10O psig, to the upper tee on front o1 filter-
separator.

b. Increase gaseous nitrogen pressure to
50 psig.

c. Using leak-test compound (MIL-L-25567),
leak-test all fittings, seals_ and connections of
lflter-separator, inlet pressure gage, filter-
separator drain valve, low-pressure manifold,
and pump inlet, case_ and case drain. No leak-
age is allo,vableo

d. Remove leak-test compound with a clean_
dry cloth.

e. Increase gaseous nitrogen pressure to
60 :t8 psig. Flow of fluidp or an audible hiss,
nlu_t be evident ai open end oi hose connected
to WASTE OUTLET.

NOTE

Due to close tolerances in the pump,
it may Ix) necessary to rotate pump
several revolutions to allow pres-
sure buildup at relief valve.

f. Decrease gaseous nitrogen source to zero
and discomlect it from filter-separat,_,.. Rein-
stall cap on tee.

3-24, ELECTRICAL TEST.

a. Chock that Jumper plug P2 is iestalled on
receptacle J2_ located on aft side of electrical
Junction box.

)

)
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Paragraph 3-25

(

(

b. Check that all switches and circuit

breakers are in off position.

c. Connect cable 9015866 to facility power
source of 440-vac, 60-cycle, 3-phase, at 70
amperes (mating receptacle EPC 41642),

WARNING

Make sure that facility power is

turned off before cormeeting or di_-
connecting cable, since arcing be-
_,een connectors will result in in-

Jury to personnel and damage to
equipment.

d. Turn facility power on. FACILTTY
POWER ON PHASE A and FACILITY POWER
ON PHASE B lights come on.

e. Move UNIT CIRCUIT BREAKER to ON.
UNIT POWER ON PHASE B and UNIT POWER
ON PHASE C lights come on.

f. If results of step e are not obtained and

the PHASE REVERSED light is on, move UNIT
CIRCUIT BREAKER and facility power to off
position, and reverse any 2 of the 3-phase
wires in the power plug. Do not change position
of neutral or ground wire. Repeat stepsd and e,

g. Move CONTROl, POWER CIRCUIT

BREAKER to ON. CONTROL POWER ON light
comes on.

h. While an observer checks direction of

motor rotation, press the PUMP 8TARTswitch
and immediately press PUMP STOP switch.
Rotation of motor must be in same direction as

the arrow on pump case.

i, If rotation of motor is incorrect, reverse
any 2 of the 3-phase wires at the motor con-

nection box. Do not change position of neutral
or ground wire. Repeat step h,

J. Achmte differential pressure _ teroswitch
above high-.pressure filter. SERVIC.C FILTER
ELEMEN'I_ light comes on.

k. Move CONTROL POWER CIRCUIT

BREAKER, UNIT CIRCUIT BREAKER, and
facility power switch to off t_sttion.

3-25. HIGH-PRESSURE LEAK-TEST AND
HIGH-PRE_URE RELIEF VALVE AND COM-
PENSATOR ADJUSTMENT.

a. Move facility power switch, UNIT CIR-
CUIT BREAKER, and CONTROL POWER CIR-
CUIT BREAKER to on position.

b. Adjust system loading valve to fully open
and adjust HIGH PRESSURE RELIEF VALVE

counterclockwise to minimum setting. Adjust
pump PRESSURE COMPEN_,ATOR counterclock-

wise to minimum setting.

c. Adjust pump volume control until VOLUME
INDICATOR indicates 1/2 volume.

d. Open RP-I SHUTOFF VALVE and GAGE

SHUTOFF VALVE and close RP-I BLEED
VALVE.

e, Apply hydraulic system supply to inlet
port on filter-separator.

f, Open filter-separator bleed valve until
fluid appears; then close valve.

g. Turn BYPASS VALVE switch to OPEN.

BYPASS VALVE OPEN light comes on,

h, Press PUMP START switch. PUMP ON
light comes on. Move BYPASS VALVE switch

to CLOSE. BYPAS,q VALVE OPENlightgoesoff.

I, With pump operating, adjust HIGH PRES-

SURE RELIEF VALVE clockwise 2 complete
turns and pump PRESSURE COMPENSATOR one

complete turn, after initial spri;ig contact,

J. After one minute of operation, check for
fluid flow, at reservoir, from HIGH PRESSURE
RP-1 OUTLET.

k. Operate pumping unit for 5 minutes; then
proceed with step 1.

1, Adjust pump volume control until VOLUME
INDICATOR indicates 1/3 volume,

rn, Adjust HIGH PRESSURE RELIEF VALVE

and pump PRESSURE COMPENSATOR tm_,iiad-

justing screws bottom {maximum setting).

n. Adjust system loading valve until PUMP

OUTLET PRESSURE gage indicates 500 psi.

Changed 20 July 1967 3-9



Section III R-3896-5

Paragraphs 3-26 to 3-33

o, Check all fittings, se;ds, and connections

of entire system for fluid leaks. No leakage is
allowable.

p. Repeat step o with system loading valve
adjusted at 1,000, 2,000, and 3,000 pslg.

q. Adjust system loading valve until PUMP
OUTLET PRESSURE gage mdicates 3_ 500 psi.

r. AdJust HIGH PRESSURE RELIEF VALVE

until PU?,.P OUTLET PRESSURE gage indicates

3,300 psi.

s. Adjust pump PRESSURE COMPENSATOR
until PUMP OUTLET PRESSURE gage indicates

3,000 psi.

t. Adjust system loading valve to fully open
(minimum pressure setting7).

u, Repeat step c and press PUMP STOP

switch, PUMP on light goes off,

v. Move CONTROL POWER CIRCUIT

HREAKER, UNIT CIRCUIT BREAKER, and

facilityswitch to off position.

3-26. REMOVAL AND INSTALLATION.

3-27. Disassemble the hydraulic pumping unit,

as required, to accomplish necessary repair
or replacement. (See figure 3-10 for index and

part numbers. )

I 3-28. CLEANING,

3-29. Clean hydraulic pumping unit for hydrau-

lic service. Refer to section Ifor cleaning,

handling, and packaging parts.

3-30. SERVICING.

3-31 Periodic servicing is rcquired asfollows:

a. The high-pressure filterelements must be
ultrasonically cleaned every 80 hours of opera-

tion, or whenever the SERVICE FILTER

ELEMENTS light comes on.

b. Pump motor shaft coupling, Remove

coupling cover and repack chain with gear
grease (MIL-G-23827), every 360 days.

c. Pump mOtOr bearings. Remove grease
ejector pipe plugs front motor end bells. Inject

new grease (MIL-G-23827) under pressure until |

all old grease is forced out of hearing through

grease drain. Run motor for approximately 5
minutes to remove excess grease. Replace

grease ejectors.

d. Filter-separator must be d1"ained whenever

water appears in the sight gage.

e, Replace filter-separator filterelements

whenever pressure differentialof 10-12 psi
between FILTER INLET and PUMP INLET

occurs at a flowrate of 33 gpm.

S-32. INSPECTION.

3-33. The inspections establish what is to be
inspected, conditions to be sought and corrected,
and the frequency of inspections. Inspection

requirements are classified as visual and peri-

odic. Their scope should be increased or de-

creased to suit varying conditions, All Inspec-

tion requirements cannot be accuratelypredicted
since they are directly affected by local opera-
tions. Visual Inspections are conducted prior
to operation of the unit. Periodic luspections
are conducted at specified periods. These
inspections consist of two periodics; the 1st
periodic to be accomplished at 30 calends! days,
and the 2nd periodic at 180 calendar days.. See
figure 3-11 for inspection requirement._.

-)

)
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-)
Index Index

No. Part No. Description No. Part No, Description

24 19-9015817
18063
1029
18061
STYLE #77-12
GRADE "T"
AN6290-4

Filter (F-l)
Final Barrier IF-3)
Element (F-3)
End Cap (F-8)
Coupling (F-8)
Gasket (F-3)

O-Ring (F-3)

25 9020496 Record Box (F-3)

26 19-9015864 Pump (F-2)

27 9015803 Skid (X-l)
28 9015912 Hose (F-I)
29 9015913 Hose (F-I)
30 9015914 Hose (F-I)
81 9015915 Hose (F-I)

Figure 3-i0, Disassembly of Hydraulic Pumping Unit G2026 (Sheet 2 of 2)

_isual Periodic

Inspection Requirements 1st T 2nd

1. Gage calibration-
check,

2. Pumping unit exterior
and interior for dirt,

and placard Illegibility.

3. Gages for broken glass,
cracked frames, and

loose or missing face-
plate screws.

4. Valves for cracked or
broken control knobs

and loose or missing

retaining screws and
Iocknuts.

II 5. Flexlblelines for kinks,

twists, and deterioratlon.

5, Tubing for scratches,
dents, cracked sleeves,

and loose coupling nuts,

X

X

Inspection Requirements

X 7. Filters for contamina-.
lion.

X 8. Indicator lights los
broken covers and

broken or missing bulbs,

X 9. Switcher and circuit

breakers for looseness

and improper operation.

10. Power cable for dam-

X aged or corroded recep-
tacle and/or plug, and

cut, torn, chafed, or
deteriorated outer

Cover.

X

X

Visual

X

Figure 3-11. Inspection Requirements for Hydraulic Pumping Unit G2025

Periodic

X

X

X

X

)
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DS8

_9

I)610
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XLG -L F._3 LAMP
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XLG -L F.88 I,AMP

ELA-LE_9 LAMP

K1 85C_-J0-1-440V
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K$ " NA$-]71_5

KS QF_J?-|7$

M] E-23_09

81 XPEE2

TI
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83 ZmB-15
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P!
r_

,_z

XLT
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XLT .......
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RPXII?-gI|POTH

RPE4 J'/-0015
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C_RK_

I,[GHT .......

_.t
I,tOlIT

RELAy

RELAY

8OLENOID

HOUR METER

_W]TCH

t
f

SWITCH

T_NN,

I
TP_N$,

RLUO

PLIK1

RI_CP

_,_ 15Ifl]|,.,Bo |C
,m

Figure 3-12. Hydraulic Pumphlg Unit G2026 Electrical Schematic
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SECTION IV

ACCUMULATOR UNIT G2027

I

4-1, SCOPE. This section contains description
and leading particulars, theory of operation,

maintenance, and inspection for Accumulator
Unit G2027. The accumulator unit is used in

conjunction with Hydraulic Pumping Unit G2026.

4-2. DESCRIPTION AND LEADIN G PA_TIC =

4-3. The accumulator unit (figure 4-1) consists

of four steel accumulator tanks, a controlpanel,
a manifold, an RP-1 drain and sample valve,an

outlet connection, and related plumbing, The
rotor accumulator tanks tire manifolded into a
single outlet connection, and the drain and

_tmple valve is attached to the manifold at the
lowest point of the unit, The unit may be moved
with a forklift truck using guides incorporated
in tile base of the unit. Eyes welded to the
frames are provided for li'tlng or tiedown
p,Jrposes. See figure 4-2 for leading partieu-
la_-s for the accumulator unit.

IP_L_

IIlIA IN AND

$AMPI,F VALVE

Figure 4-1, Accumulator Unit
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(

Figure 4~2. Lcadln~ Particulur~for
AccumUlator Unit

t'Ll,JID AREA

-GN2 PI\ECtiAnGE
AR£A

DLADOER

2,080 cUbic inches

25 inches

33 inches

60 inches

800 pounds

40 gallons

4.82 cubic feet at 11 000
pslg

I, 500 pBi~ nominal

3,000 j)sig

Fluid Pressure

Maximum Design
Pressure

Length

Width

Height

GroB8 Weight

Total Tank
Capaclty

Total Tank Air
Volume

Tank Operating
Temperature

GN2 Capacity

4~4. ACCUMULATOR TANKS.

4~5. Each accumulator tunk (flguro 4-3) con
sists of a hOlrloj(cneouR, RP amlc88, hl!~h..
strength shell, cylindrical in H!Hlpb olI1d sphel'l
cld on ooth ends. This sh('l1 has an opening on
one cnd to accommodate a ~as val vo and an
opening on the other C'nd to install the bladder
and plug and poppet valve assembly. The fully
enclosed elgar-shaped bli\rlder, made of syn
thetic rubber, hi molded to a gas val vo aS8cm
bly. It is installed in the accumulator by means
of a lock or Jamnut on the upJ)(:r end of the shell.
The bottom end of the sh<:'ll Is ~lCnled hy a plug
and poppet valve assembly which contnins the
flUid fmrt. The plug and poppet a8S(!lllbly 1s
de:;l~ncd to provide safety by making tt 1m pos ~

sibl<:' to disassemble the ~\ccumulato!'with a
I gas prccharge in the bladder.

4-6. CONTROL PANEL.

4-7. The control panel (flgure 4-4) contains a
filter, GN2 slIpply inlf't, precharge shutoff
valve, vent valve. II (j to 5,000 pslg supply
pressur{' gage, 0 to 3,000 psi ON2 precharge
pressure gage, :l rehef valve, a pressure reg
ulator. al1d a pressure switch arId receptacle
for remote monitol'ing of low precharge pressure.

POI'P.;T YA/Nt:

1'01'1'.:" VAIN'
BI'lilNto -'

t'UJo:L INI,t:T ponT

I..- -...;.A.;..,.;;.,;..813-2oo.2-1 ••:.IA

l"lgure 4-3. Accumulator Tank

4-8. OUTLET MANIFOLD.

4-9. The outlc-t manifold (figure 4-5) directs
the flow of hydraulic fill hI from the hydraulic
pumping unit to the Individual nccumllintor
tanks. One cnd of the manifold body st!rves as
both all InlN and an outl£'t port. A IllanuaJly
operated needle valve h.l mounted lit Hie other
end of the manifold to serve as a drain and
sample valve. When the nccumulator Is not m
use, a plug-type covC'r Is provided for the outlet
port of the manifold. ThE' manlfold itself may
be l'iecurcd in II stowed position by means of a
buckle - strap. I

(
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SUPPLY PltUSU'U 'RE ... CHoUIGE PRESSURI

ylNTo
t

"HIH
VALve

SHUT 0"

r;..,;;:....OP.HO":"

L...--t~--_

R[GUutOlll

P'
PIIUSUlt[

ON, SUP""" IHLI:.:.' ..:.'W::;'.:.:'C::;" • , ../

Flgtlre 4-4. Accumulator Unit Control Panel

4-10. THEORY or OPt:Ml1Qli..

IIIOK PRE8IURE
RP·IOUTLEr

RP.I DRAIN'
IAMPU: VALvE

Figure 4-5. Accumulator Unit OUtlet ManU'old

4-11. The accumulator unit Is used to smooth
out hydraulic pump pulsations and to provl~le the
necessary amount of hydraulic fluid I'equlrod
during cycltng of the englnD valves during engine
checkout or hot-fll'e tests. (See figure ~-6 10.'
the accumulator unit schematlc.) Gaseous
nitrogen applied to the GN 2 supply inlet !ocull'rl
on the accumulator unit contl'ol panel flows
through a filter to the supply pressure gage and
to the upslream side 0,1 the regulator. Opening
01 the shutoff valve and adjustment 01 the regu
lator applies pressure Ulrough a check valve to
the precharge pressure 0 !<> 3,000 psi gage and
to the bladder pressurizing port of all lour
accumulators. The check valve, located down· I
stream of the shutoff valve, prevents hydraulic
fluid from entering thE' pneumatic system III the
eV'lIlt of bladder damage. HydraUlic flUid from
the hydraulic pumping unit enters tht' accumu
lator flUid port Irom the mllllU'old. The fluid
which enters the accumulator displaces an equal
volume 01 nitrogen In the bladder. Asmorefluld
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Is pumped Into the accumulator, the nitrogen In
the bladder Is further compressed so the nitro·
gen pressure Is always equal to the fluid pres
sure and the bladder floats in equilibrium,
Since the fluid is vlrtual1y Incompressible, the
nitrogen maintains pressure in the accumulato.'
when high flow conditions are requIred hy the
engine hydraulic system, and absorbs pulsations
caused by the hydraulic pumping unit, The
pressure switch Is set to actuate when pre"harge
pressure increues to 250-300 pslg, and thlll
signal may be monitored remotely by connecting
the switch electrically to 1 monitoring device,
or to control starter clrcul. ~ of the hydrauJlc

I pump Wllt, The purpolle of the pressure SWitch
Is to protect the accumulator bladder by pre
venting pump operation with an InsuCCIclent

pneumatIc prer.harge In the accumulator, 'I'he
relief valve will relieve system pressure and
prev~nt damage to the regulator If the precharge
system pressure exceeds 3,350 pslg,

4-12, MAINTENANCE,

4-13. Maintenance requirements and procedures
outlined In the following paragraphs consist of
checkout, removal and Instal1atlon of components,
cieanlng, and servicing, 'l'hese procedures are I
performed to make sure tne aceunlUlatOl' \Ullt 18
In operable condition,

4-14, CHECKOUT,

4-15, PREPAHATION FOR CHECKOUT,
a. Unbuckle buckle-strap securing outlet I

manifold in stored position.

SUPPLY 1'RF.8~UR~

(0 TO '1000 1'810)

."
CONTROL PANEl.

R~Llgr

YALVE
PREfIIURE
SWITCH

0"" IJrt£:CII,VWt;
PIUCSIURK

(01'0 ',000 "'0)

)
/

ftEOUI.ATOR
(0 TO 1,000 PIll»

SHUT on'
VAI.VE

CIIEC"-;
VAl-VI:

VENT
VALYK

GNa
8UPPLY mLJl:T

1_<_,,_000 PlUO MA~,I _

r.====r;:===;r==~

/

ACCUMUI.ATOH
TANK
(TYPICAl, " PLACt:S)

~==~)::'=:{:~::=::~:::::~~:==:~~::}:=:::l HIOH·
PJltSSURF;
Rr·1

RP·I Dft.Alli OUTLET MAtllFOLO OUTLtT
ANDBAMPLP::

VALVE
()

~ 1II.n:m.:n PLua
/' 'TYPICAL. PLAC,.8)

FLEXIBLE H08£
(TYPICAL 4 PLACES)

IOJla.a..... lA

Figure 4-6, AccumUlator Unit Schematic
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b, Connect a hydraulic pumph_g unit capable

of providing 10 gpm of RJ-I fuel (MIL-F-25558)
at a pressure range of 500 to 3,000 psigtooutlet
port (union nut 50N-8=BR) of outlet manifold.

Check that connection is sufficiently supported,

e. Connect a facility supply rapab_.e of pro-
riding 5 cubic feet of gaseous nitrogen

(MID-P-27401) at 1,500 psig to ON 2 SUPPLY
INLET on accumulator unit control panel,

d. Connect ground cable from base of unit
frame to facility ground,

e, Connect a facility monitoring cable to
PRESSURE SWITCH connection on bottom of

unit control panel,

4-16, LEAK-TEST.

a. Make sure VENT and SliUT OFF valves

located on unit control panel are closed,

b, Turn on facility gaseous nitrogen
(MIL-P-27401) supply and pressurize unit in
400-psigincrements to 1, 500 i100 psig. SUP-

PLY PRESSURE gage on unit control panel will

indicate facility pressure. At each pressure
increment, leak-test all accumulator fittings

and connections from GN2SUPPl Y INLET to
SHUT OFF valve, No leakage is allowable,

c, Turn off facility gaseous nitrogen supply
and vent gaseous nitrogen supply pressure to
zero.

d. Open SHUT OFF valve on unit control
panel.

e, Turn on facility gaseous nitrogen
(MIL-P-27401) supply.

f, Observing PRE-CHARGE PRESSURE gage,
pressurize unit to t, 500 _tl00 peig h_ 300-psig
increments by adjusting REGULATOR toward
LOAD position, Check that PRESSURE SWITCH
actuates between 250-300 psig, Check REGU-
LATOR for omoothness of operation through its
pressure range. At each pressure increment,
leak-test all accumulator fittings and connec-
tions, No leakage is allowable.

g, Close SHUT OFF valve on unit control
panel,

h, Observe eRE-CHARGE PRE_URE gage
for decay in pressure. A decay in pressure

would indicate bladder leakage within accumu-

lator tanks or in plumbing downstream of SHUT
OFF valve. No pressure decay is allowable.

i, Observe PRE-CHARGE PRESSURE gage
and pressure switt.d monitor and slowly open
VENT valve. Check that pressure switch
actuates at 250psigor less. Close VENTvalve,

J. Open SHUT OFF valve and again adjust
REGULATOR toward LOAD until PRE-CHARGE

PRESSURE gage indicates 1,500 t 100 pslg,

k. Start hydraulic pumping unit and pressur-
ize fluid system of accumulator unit to 500 I)slg.
Hold pressure for 3 minutes; then blood off hy-
draulicpressure. Observe system pressure on
PRE-CHARGE PRESSURE gage.

CAUTION

Damage to accumulator unit will
result if fluid system is pressurized

prior to GN 2 precharge.

NOTE

With fluid system pressurized, eRE-
CHARGE PRESSURE gage will indi-
cate fluid system pressure if fluid
pressure is greater than pro-charge
pressure, With no [hlid in'ensure

applied, t,age will Indicate GN2Pre-
charge pressure.

l, Repeat step k four times, At conclusion

of hydraulic cycling, pressurize fluid system to
3,000 pslg.

m, Leak-test all fluid system and gaseous
nitrogen connections and fittings for fluid leak-
ago. No leakage is allowable.

n. Stop hydraulic pumping unit and depres-
surlze fluid system.

o, Turn off facility gaseous nitrogen supply,

p, Open SfIUT OFF and VENT valves on unit
control panel and adjust REGULA2'DR toward
VENT until PRE-CHARGE PRESSURE and SUP-

PLY PRESSURE gages on unit control panel i_-
dicate zero.

q, Close SHUT OFF and VENT valves.

r, Disconnect gaseous nitrogen supply hem
GN 2 SUPPLY I_LET on unit. Install protective
closure.
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s. Disconnect electrical cable front PRES-
SURE SWITCH connector. Install protective
closure.

t. Disconnect pumping unit from outlet man-
ifold. Install protective cover.

u. Place outlet manifold in stored position
and secure with buckle-strap.

4-17. REMOVAL AND INSTALLATION.

4-18. Disassemble the accumulator unit, as

required, to remove and install components.
(See figure 4-7 for index and part numbers. )
The following steps are only those special in-
structions necessary for installing specific
accumulator components.

a. Lubricate accumuLator unlttubhlg, fltth]gs,
and assemblies for pneumatic service or hy-
draulic fluid service, as applicable.

b, Torque nuts (7, 25) to 50-60 inch-pounds.

c, Torque bolt (10) to 56-66 inch-pounds.

d. Torque nuts (28, 32, 35)to 11-17 tach-

pounds.

e, Torque nut (22) to 2-7 inch-pounds above

locking torque.

f. Remove valve protector cap and wdve core
from accumulator charging stem before install-
ing adapter (19),

4-19. CLEANING.

4-20. Clean the fluid side of the accumulator

unit for tlydraulie service. Tile accumulator
unit parts may be cleaned by the oil scrub and

_lolvent method; the solvent flushing teethed;
the ultrasonic cleaning method; and _he method
for cleaning natural rubber, synthetic rubber,
Teflon, and other metallic soft goods in mild
a}kallne cleaning solutions, Clean the gaseous
nitrogen pro-charge side of the accumulator
for pneumatic service. (Refer to section I for

cleaning, handling, and packaging parts. )

CAUTION

Do not use the solvent vapor de-
greasing method for cleaning th,a
accumulator unit.

4-21, SERVICING.

4-22, The servicing instructions as they pertain
to the accumulator unit consist of calibration

checks only.

4-23. CALIBRATION. Check t_.e calibration of

fhe two accumulator unit control panel gages and
perform the minor calibration adjustments, as
required, to meet the spee_Jied it, strument tol-
erunces. The gages have a laboratory-tested
accuracy of 0.5 percent over the entire scale

reading with u field tolerance of 0.7 percent.
The gages should be checked for callbratlon
every 6 months using a teat gage with an accu-
racy of 0.1 percent of full scale. If the gages
are not within the tolerance specified, remove
the gages from the panel and assibm for labora-
tory calibration. Calibration of the pressure
switch must be performed, as required, when-
ever an out-of-tolerance condition exists as

determined daring checkout procedure
(paragraph 4-14).

4-24. I_SPECTION.

4-25, The inspections establish what is to be
inspected, the conditions to be sought and cor-

rected, and the lrequcncy of the Inspections.
Inspection requirements are classLfiod as visual

anti periodic. Their scope should be increased
or decreased to suR varying conditions. All
inspection requirements cannot be accurately
predicted since they are directly _fffected by
local operations, Visual inspections are con-

d'actedprior to operatton of the unit. Periodic

inspections are conducted at specified periods.
These inspections consist cf two perlodlcs: the
1st periodic to be accomplished at 30 calendar
days, and tile 2nd periodle at 180 calendar d'tys.
See figure 4-8 for inspection requirements for
accumulator unit.

,')
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Figure 4-7. Disassembly o_' Accumulator Unit (Sheet I of 2)
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Index

No. Part No. Description

I NAS679A3W

2 LD153-0011-0011

3 NAS43DD3-20

4 NASI003-36A

5 MS21919-4
6 9021304
7 NAS679C4W
8 LDI53-0011-0014
9 RD153-5001-0004

I0 NAS1004-3A

11 9021287

12 9015928
13 AN833-4C
14 AN6289C4

15 MS28777-4

16 MS28778-4
17 4S6BX-S,_
18 AN824-4C
19 9015000
20 AN818-10C
21 MS28775-012
22 NAS679C4W
23 LD153-0011-0014

24 9015881
25 NAS679C4W
26 I,I)153-0011-0014
27 9015997
29 NAS679C3W

29 AN961-10
30 AN520C10R8
31 MS25083-2BB24
32 NASg79c3w
33 AN520CIOR8
34 AN735-22
35 NAS679C3W
36 AN961-10
37 AN52OC10R8
38 MS25083-2BB18
39 R35805CC16-0184
40 R35805CC16-0302
41 AN815-16C
42 M$28778-16
43 0015860-11
44 RD191-2001-2112

45 28-1-C
46 9015896
47 MS28775-227
48 5498

49 Type 1924Mfg,
1/4

50 MS20923-16C
51 A768-218
52 A813-200-2-1

Nut (F-3)
Waslmr (F..3)
Spacer (F-_I)
Bolt iF-3)

Clamp (F-3)
Tube (M*3)
Nut (F-3)
Washer (F-3)
Washer (F-3)
Bolt (F-3)
Control Panel (F-I)

Tube (M-3)
F.Ibow (F-3)
Nut (F-3)
Ring (F-3)

Packing (F-3)
Tee (F-3)
Tee iF-3)

Adapter iF-3)
Nut (F-3)
Packing (F-3)

Nut (F-a)
Washer iF-3)

Shackle (F-3)
Nut iF-3)

Washer (F-3)

Buckle-Strap (F-3)
Nut iF-3)

Washer (F-3)
Screw iF-3)
Jumper iF-3)
Nut (F-3)
Screw iF-3)

Clamp (F-3)
Nut (F-3)
Washer iF-3)

Screw (F-3)
Jumper (F-3)
Hone iF-3)

llosc {F-3)

Union (F-3)
Packing iF-3)
Outlet Manifold (F-3)
Cable iF-3)
Sleeve (F-3)

Cover (F-3)
Packing (F-3)
Stopper iF-3)

Needle Valve iF-l)

Elbow (F-3)
Bleeder Valve iF-3)
Accumulator Tank

iF-l)

4-8 Changed 20 July 1967

Index

No. Part No. Description

53 967X20.12LG Rubber Extrusion (F-3)
54 9015878 Frame iX-I)

Figure 4-7. Disassembly of Accunmlator Unit

(Sheet 2 of 2)

Inspection Re_.ulrement s

I. Gage calibration-check.

2. All protective caps and

covers improperly in-
stalled prior to or after
use.

3, Unit exterior for Imy
possible damage,

4, Unit exterior for clean-

peas and nameplate secu-

rity and for flaking paint,
loose components, loose
foundation bolts, and illeg-
ibility placard,

5. Fittings and clecirical
connec_or for clea|nlcas

and security, and for

cracks, nlcks, we;it, or

damaged threads, llod all
unit wiring for frays and
burned spots.

6. Tubing for scratches,
dents, cracked sleeves,
loose coupling nuts, and
improper color coding;
pressure and flow-
indicating tape for lack of
security and for illegibillty,

7. Gages for cracked or
broken glass, cracked
frames, and loose or

missing faceplate screws

8, GN 2 system and fluid sys
tern for leakage when
pressurized,

9. SUPPLY PRESSURE and

PRE-CHARGE gages fol
expired calibration dates.

Figure 4-8. Inspection Re_

X

X

X X

X

X

X

X

_
_trements for

Accumulator Unit

All data on pages 4-9 through 4-14 deleted.
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I
SECTION V

ENGINE CHECKOUT CONSOLE G3l42

WARNING

ENGINE CHECKOUT CONSOLE G3l42 MUST BE OPERATED BY
AUTHORIZED PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT.

5-1. SCOPE. This section contains descrip
tion and leading particulars, theory of operation,
maintenance instructions, and Inspection re
quiremenls for Engine Checkout Console
G3l42. The console Is capable of performing
pneumatic, hydraulic, electrical, and leak-
and function-tests on the F-I engine 10 deter
mine the engine's operational condition and is
Instrumenled to measure pressure, flow, and
electrical functions and to record tcmperatures.

5-2. DESCRIPTION AND LEADING PARTIC
ULARS.

5-3. ENGINE CHECKOUT CONSOLE.

5-4. The engine checkout console (figure 5-1)
Is an electrical-pneumatic-hydraulic unit de
signed to perform II complele slngle-cnglne
checkout of Ihe F-I engine. The console con
sIsts of two metal cablnels, referred to as
Console No. I and Console No.2, with four
bays each. The cabinets arc mounted side
by-side on Ihe engine Checkout platfol'lll with
Console No. I on Ihe Icft-hand side and Console
No. 2 on Iho right. The consolo incorporates
electrical, pneumatic, and hydraulic systems
which contain controls, indicator lights, eloclrl
cal meters, pressure gagl)S, flowmeters and
indlcalors, a temperalure recorder, and pref
sure safety devices. All contrOlS, measurIng
and Indicating devices, and panel schenmllcs
are mounted on the front panels. Plumbingand
electrical connections and access panels are
located on the back panels of the console. Con
trols and measuring dovlces arc arrangNI and
Identified on the Indlvidu 'I panels for specific
engine tests. Sec figure 5-2 for leading parllc
ulars.

5-5. CONSOLE PANELS. The console front
and back panels are vertical panels approxi
mately 25 Inches wide, and are attached to the
console frame with threaded fasteners. The
majority of the operallng controls and meas
uring and indicating devices are mounted On the
front panels. Included on each of the top front
panels are a panel schematic and two lifting
bolts and guide handles to facilitate removal
and Installation. lIandles a I'e also Included on

nine of the lower front panels. The back panels
contain all plumbing and electrical connections
for fa~lIlty Input, Interconnects between con
soles, and outlets to the engine. The remaining
panels on the hack of the console are for access
to console components. All panel components
are Identified on the panel face and are so ar
ranged on the Individual panels to perform a
sp€clflc function. Most of the front control
panels have corresponding outlet panels on the
back of the console which pertain to the same
engine components, Sec figures 5-3 through 5-6.

5-6. ELECTTlICAL SYSTEM. The electrical
system Is an ac-dc system used to operate con
sole components and supply electrical power to
the engine during engine checkout, The ac
electrical system supplies power to opCl'ate
console Indicator lights, hyd1'llullc flow Indicator
nnd transducers, tt'mperature recorder, and a
five-vdc regulated power supply. It also sup
plies power to the engine turbopump heaters
during checkout. The dc electrical syslem sup
plies powel' 10 operate console Indicator lights,
relays, pl'essure sw,itches and engine compo
nents. The five-vdc electrical pOWlJr supply
provides electrical power to the engine propl'l
lant valve position Imllcators and transducers.
Electrical controls, switches, lights, meters,
a temperature record'Jr, and flow Indicators
nrc located on IIle front panels. The electrical
conncctors for thc facility electrical, Inter
connects, engine, and instruments arc located
on the back panels, 'I'M electrlcnl system also
Includes Intcl'I1al wiring within til" console,
interconnecl wIring between Console No. I anel
Console No.2, and Intllrconnect wlrlnK from
thc console to thc engine and external recording
jnstruments,

5-7. PNEUMATIC SYSTEM, The pneumatic
system Is a hlgh-prcssu,re system which con
trols and regulates presnure at the specified
values and flowrates reqUired for engine check
out. The pneumatic syst'lm Is comprised of
several Individual systems which utilize gase
ous nitrogen, helium, LOX-clean all', and
missile all' as the pressul'ants. Also Included
are two additional system!1 which supply gaseous
Freon to the pressurant sY!ltems. Freon Is used
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during engine propellant system leak-tests.
Components in the pneumatic system include

regulators, selector valves, shutoff valves,
solenoid valves, check valves, pressure gages,
flowmeters, pressure bwttches, pressure
relief valves, filters, and the necessary
plumbing. The majority of the pneur,_tie com-
ponents which control, regulate, and monitor
pneumatic functions are located on the front

paaels. The inlet, interconnect, and engine
plumbing connections are located on the back

panels. The remaining components inside the
console consist of check valves, relief valves,
filters, pressure switches, plumbing, and a
gaseous nitrogen purge regulator.

Dimensions and Welt;ht

Console No. 1 (leR-hand side):

Length 104.45 inches
Width 11.94 inches

Height 71.64 inches

Weight 2p I00 pounds (approxhnate)

NOTE

Console No, 2 (right-hand side) is
identical.

Electrical Power Requirements

Input: 120,'208-van, 3-ph,ase, 4-wire (plus
a wire to facility ground), 15-ampere.

28-ode, regulatedj 2-wire, 15-
Oral)ere.

Output: 208-sac, turbopulnp heater.

28-vdc, engine components, and
external recording instruments.

5-vdcj engine components, and
external recording instruments.

Pneumatic Pressure Requirements

Input: 2_ 500 to 3, 000 pstgp gaseous nitrogen
(M]L-P-27401) (gaseous nitrogen,
LOX-clean air, and missile air sys-
tems).

1, 000 to 3_ 000 pslg) gaseous helium
(Bureau of Mines) Grade A).

50=100 psig, refrigerant, Type 12
(Federal Specification BB-F-1421).

Pneumatic Pressure Requirements (continued)

Output: 0-500psig, gaseous nitrogen) LOX-
clean air) missile air.

0-100pstg, refrigerant, Type 12 I

0-250psigj LOX-clean air, missile air.

0-500pstg) gaseous nltroge,.

0 to 1j 000 pslg_ gaseous nitrogen_
gaseous helium.

0 to 3_ 0O0 psig, gaseous nitrogen;
LOX-clean air, missile air.

Hydra_ ulie Pressure Requtremeuts

Input: RJ-1 fuel (MIL-F-25558) with a con-
trolled pressure range of 30-3,000
pslg, a delivery volume of 45 gpm at
2,200 psig, and a reservoir volume
of 100 gallons miiHmum.

1,000 and 3,000 psig, hydraulic fluid.Output:
illii i

Figure 5-2. Leading Particulars ft)r Engine
Checkout Console

5-8. tIYDRAULIC SYSTEM. "['he hydraulic

system is a closed hlgil-pressure fluid system
which controls and regulates hydraulic fluid at
the specified values and flowrates required for
engine checkout, Ilydraulle cnmponc.lts consist

of regulators, selector valves, shutoff valves,
solenoid valves, check valves, pressure gages,
Ilowmetcrs_ pressure switches, pressure re-
lief valves, filters, and plumbing. The majority
of th_ hydraulic components which control,
regulate, and monitor hydraulic functhms are
located on the front panels. Hydraulic connec-
tions from lactllty source, Interconnects hctween
consoles, and connections to the engine are
located on the back panels. Other hydraulic

coml)onents Inside the console arc check valves,
back pressure regulators, and turbine-type
flowmeters.

5-9. THEORY OF OPERATION.

5-10. The engine checkout console is designed
to leak- and function-test the F-I engine to
determine the engine's operational condition.

A complete single-engine test is accomplished
with the console by applying electrical power,
pneumatic gas, and hydraulic fluid to the engine
under controlled conditions and in a specified
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Section V
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Section V
Paragraphs 5-11 to 5-14

R-~896-5

Volume I

rlll/,ine Oxidizer,
Fuel, and Gas
Generator Valve
Switches

Engine Turbo
pump Heater
Temperature
Transducer

Use

Engine Control
and Checkout
Valves

Engine Hypel'gol
Switch

Engine Thrust
Pressure Switch
No.2

Engine Instrumen
tation

Engine OxidizeI'
and Fuel Valve
Potentiometet's

Engine PreSS'.lre
Transducer
(opening)

Engine Pressure
TranFducer
(clor,lng)

E"glne Thrust
rressure Switch
No. I

Engine Turbo
pump lIeaters

Engine Thrust
Pressure Switch
No.3

Console
Interconnect

Cable

Cable

!"art Nurr.i:Jer Nomenclature

19-9023817 Cable

19-9023818 Cable

19-9023820 Cable

19- 9023821 Cable

19-9023819 Cable

19-9023822 Cable
19-9026612(a)

19-9023824 Cable

19-9023823 Cable

19-9023826 Cable

19-9023827 Cable

19-9024130

19-9024129

19-9023828

Console
Interconnect

19-9024131 Cab.e Event Recorder

19··9024132 Cable Event Recorder

19-902413:1 Cal.le Analog Recorder

(a) Units incorpol'alln, MDB change

5-13. MAINTENANC~

5··11. _~~IPMENT.

5-12. Loose equipment supplied with the en
gine checkout console consists of electrical
cable assemblle~1. Cables 'Ire used for eleclrl
cal connections b,~tween console and engine,
inlerconnects between Consoles No, I and No, 2,
and connectIons be'.ween console and recording
Instruments. See figure 5-7 for a IIsl of loose
eqUipment.

sequence. Each of the individual console sys
tems Is designed to perform a specific engir.e
test. Facility electrical, pneumatic, and hy
draulic sources are connected to the console
prior to engine checkout. The engine Is then
connected to the '::')(lsol~ with electrical cables
and pneumatic and hydraulic lines. Engine
checkout Is conducted in a predetermined
manner by operating the console controls to
perform engine tests. Operation of the engine
Is visually monitored on console gages, meters,
and lights. Turbopump and hydraulic flow
temperatures are recorded on the console
temperature recorder during tesllng. Checkout
of the console Is performed to verify that It is
operating properly prior to attempting an engine
checkout. Console checkout is accomplished
by applying electrical, pneumatic, and hy
draulic power to the console, and then operating
controls to cneck operation and cond;~ion of
controls, measuring and indicating c.evlces,
plumbing, and electrical wiring. Electrical
signals that simulate engine operation must
also be applied to the console during checkout.
Simulating the engine electrical circuits verI
fies proper operation of that portion of the
console db'ectly related to the engine electrical
system.

5-14. Malntenance of the engine checkout con-
I sale consisls of checkout, removing, installing,

servicing, and shipping and storage. The con
sole electrical schematic (figure 5-21) is
If,"luded to aid in troubleshooting and Is at the
end of this section. A suggested sl mulator
circuit appel-rs on the schematic, to simulate
Ihe component signals. See figure 5-8 for test
equipment and materials used during checkout.

Figure 5-'1. List of Loose Equipment

5-10 Changed 12 November 1969



Part Number or
Specification

R-3896-5

Nomenrlature

Section V

Use

(a) Units Incorporating MD6 change

Provides a permanent record of
events during checkout.
Provides a linear trace of oxidizer
and fuel valves posltlon potenti
ometers.
Filters pneumatic Inlete to
console.

03134

Model 630A
Type 1432-T

Model AW, 20 pens,
Type-Voltage(24-vdc)
Model N5-124P4-18
(shunted for 5-volt
Inl'ut)

MIL-L-25567, or
equivalent
MlL-P-27401
Bureau of Mines,
Grade A
MIL- F-25558
19-9023816
19-9023817
19-9023818
19-9023820
19-9023821
19-9023826
19-9023827
19-9023828
19-9024129
19-9024130
19-9024131
19-9024132
19-9024133
19-9026612(a)

Engine Simulator, or equivalent

Multlmeter (Triplett), or equivalent
Decade Resistance Box steps In
0.01,0.1, 1, 10, 100 ohms (General
Radio Co)
Event Recorder (Esterline Angus),
or eqUivalent
Oscillograph Recorder (Consolidated
Electrodynamics), or eqUivalent

Filter (5-m;cron, 3,000-pslg,
1/2-lnch port), pneumatic service
(2 required)
Filter (5-micron, 2,200-pslg, I-Inch
port, 45-gpm), hydraulic service
Test !lage (0-1,000 psil, hydraulic
service
Shutoff valve, 1-lnch port, hydraulic
service (3 required)
Needle valves (1!2-lm " port), hy
draulic service (5 required)
Test gage (0-5 psI) (2 required)

Leak-Test Compound

Gaaeous Nitrogen
Gaseous Helium

FlJ-l Fuel
Cable
Cable
Cable
Cable
Cable
Cable
Cable
Cable
Cable
Cable
Cable
Cable
Cable
Cable

Simulates component signals and
function.
Measures resistance and voltage.
Verifies temperature recorder
printout.

Filters hydraulic IIIlets to
console.
Measures test pressure during
flow-test.
Controls test pressures.

Controls and adjusts hydraUlic
flow.
Monitors purge pressure to tem
perature recorder (2A9) and hy
dropolse flowrate Indicator (2Al).
Checks plumbing leaks.

Leak- and fUnL'tlon-tests console.
Leak- and function-tests console.

I,eak- and function-tests console"
Electrical Interconnect.
Electrical Interconnect.
Elecirlcal IntercolUlect.
Electrical Interconnect.
Electrical Interconnect.
Electrical Interconnec.;'.
Electrical Interconnect.
Electrical interconnect.
Electrical Interconnect.
Electrical IntercolUlect.
Electrical Interconnect.
Electrical IntercolUlect.
Electrical Interconnect.
Electrical Interface. I

Figure 5-8. Test Equipment and Materials

Changed 10 June 1 ~I 8 5-11



Section V
Paragraphs 5-15 to 5-17

R-3896-5

5-16: Checkout of the engine checkout console
Is performed In a covered drea, und!!r ambient
temperature of 65" to 75' F, atmflspherlc
pressure of 28-32 Inches of mercury, and rela
tive humidity of r,O percent or less. All test
equipment used durin'! checkout must be main
tained III the cl',an condition required for the
specific syster.l. When fittings, (lOmponents,
or lines are disconnected, suitable precautions
must be taken to prevent entry of foreign
material Into the system. Personnel In tile
immediate t.est area must wear safety equip
ment and take precautionary measures to pro
tect themselves from Injury. The tests must
be performed in the order given and the results
obtained as specified. During checkout, the
reference designatlon numbers (In parentheses),
which appear on the panel face, are used
following component nomenclature to identify
the panels. On those panels not Identified with
reference deslgnatlon numbers, the panel
nomenclature (In parentheses) follows the com
ponent nomenclature. See figures 5-9 and
5-10 for recommended engine simulator and
parts list.

CWTION

Use extreme care while per
forming procedures InvolVing
pressurizatlon of flowmeters,
especially the low-flow f1ow
meters, since Ihe flowmeter
can be damaged by flow surges.

5-17. ELECTRICAL TEST. See figure 5-2
for electrical power requirements and figure
5-11 for test-setup cable diagram.

a. Check that all switches are In off, center,
or MANUAL position and pull out CIRCUIT
BREAKER 15 AMPS (2A9).

b. Connect cable 19-9024129 to receptacle
IJ2 (IA9) and 2J2 (2.'10) and connect cable
19·9024130 to receptacle IJ5 (lA9) and 2JI5
(2All).

c. Using multlmeter, check for one ohm or
less resistance between receptacle 2J13, pin E,
(2AIl) and the follOWing:

(l) Ground terminal EI (lA9).

(2) Ground terminal EI (2AIO).

5-12 Changed 11 April 1967

(3) Ground terminal EI (Mil).

(4) Face (IAI through IA9).

(5) Face (2AI through 2AI2).

d. Connect facility AC power to receptacle
2JI3 (2All).

e. Connect facility DC power to receptacle
IJI (lA9).

f. Turn facility AC and DC power nn.

g. Move MAlt< POWER switch (lAB) to ON;
the following llghts come on:

(I) MAIN POWER ON, .DC GROlJt JED
(dim), -DC GROUNDED (dim) (lAB).

(2) MANUAL and GROUND (2A7).

NOTE

If two or more consoles are Con
nected to a common de power source,
an erroneous condition, indicated
by bright l1lumlnatlon of -DC
GROUNDED llght, occurs when the
respectlve console MAIN POWEF
switch Is on. To correct this
erroneous condltlon, the ground
circuit Is routed through the Con
tacts of the MAIN POWER switch.
See figure 5-21, sheet I, for wir-
Ing Informatlon.

h. Press and hold LIGHT TEST switch (lAB);
the follOWing llghts come on:

(I) .DC GROUNDED and -DC GROUNDED
(lAB).

(2) All llghts CIA7).

I. Release LIGHT TEST switch (lAB); the
following lights go off:

(1) .DC GROUNDED and -DC GROUNDED
(dim) (lAB).

(2) All lights (IA7).



R-3896-5 Section V
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Figure 5-9. Recommended Engine Simulator
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Section V R-3896-5

Item Number
Number Part Number Nomenelaturp, Required Manufacturer

DS1, DS2 32L-X-304 Lampholder 2 Master Specialties
312-36118 Cover plale 2 C,
IlD332-0003-0051 Lens 1
RD332··0003-0052 Lens I
RD338-0001-0004 Filter 2

DS3, D54 32-X-6 Lampholder 2 Master 5peciallies
312-36118 Cover plale 2 Co
RD:J32-0003-0072 Lens 1
RD332-0003-00n Lens I
RD338-000 1-0004 Filter 2

pSJ 125-408-I19b- 4-12 Light I Dlallghl Cor.,
NE-51 Lamp 1 General Elec'ric Co

SI, S3 RD~ 50-0001 .. 1010 Swltch-ll!!ht 2
RD332-0006-0013 Lens 1
RD332-0006-0014 Lens I

S2 RD450-0001-2010 Swltch-Ught I
RD332-0006-0021 Lens I

54 MS25089-3F Switch 1
AI20082 Shield 1

11'1, K2, MS25271Dl Relay 3

RI, R2, Model SG1135 Potentiometer 4 Beckman Instrument,
H3, H4 Model SRln8 Dial 4 Inc

R5, R6 RHlO-I.IK-l% Resistor 2 Dale Electronics, inc

R7 RH-250-200-1% R~slstor 1 Dale Electronics, In"

J1318 RD414-1010-0070 Conne~tor 1
J1319 RD414-1010-0074 Connector 1
,11320 RD414-1010-0058 Connector 1
J13800 RD414-1010-0026 Connector 1
J131(12 RD414-IOI0-0044 Connector 1
J13103 RD414-101O-OO43 Connector 1
JI3142 RD414-1010-0010 Connector 1
J13174 RD414-1010-0012 Connector 1

Figure 5-10. Hccommended Engine Simulator Parts List

5-14 Changed 5 October 1972



R-3896-5 Section V

IJI4

1J7

)0--- ,,·felun ----IO8CILLOORAPH
RECORDtk

COII80LB ENGDiE CON80LE
NO.1 SIMULATOR NO••

J13103 18-90:13821 .."

..3 111·9013816 .I1U8

.11319 '~,~OIl817 ..,.
..4 19.1033818 Jl320

.11310:1 1g e 90JJ8:Z0 IJ.
LIe lG·D023821 JISI12

Jnaoo 19·90138~7 ..,11

..7 II1·eGal8Ja J1U'"

II·g02H.. 134

lJe

DICADI
_TAtlCE 13.

80X

Uj Iv·IOI41" ..,.
U' liletOUUO 1J15

P'ACJLITY rACIUrY
..1

IllVOC 120/IOe VAC 101"s. eo CYCLE

11·tot4lS1 IJ9

EVENT
RECORDER

1$-1102411. IJIO

[!] UNITS IHCORPORA'I'J}fO "'De CHAHOl:

FI-'-I$

FIgUre 5-11. Recommended Test-Setup Cable Diagram

J. Prees and hold LIGHT TEST switch
(2A7); the following lights come on:

(I) HEATER OVER TEMPERATURE and
HEATER TEMP NORMAL (2A9).

(2) ENGINE, AUTO, and INSTALLED
(2A7).

(3) CLOSED and OPEN (2A3).

(4) NO. 1 CLOSED, NO. 1 OPEN, NO. 2
CLOSED, and N3. 2 OPEN (2A2).

(5) NO. 1 CLOSED, NO. 1 OPEN, NO. 2
ClOSED, and NO.2 OPEN (M6).

k. Release LIGH'l' TEST switch (2A7); lights
In step J go off.

Changed 10 June 1968 5-15



Section V R-3896-5

i. Push in CIRCUIT BREAKER 15 AMPS

(2A9); the following lights come on:

(1) HYD RETURN HIGH and HYD RETURN
LOW Rowmeters (1A1).

(2) LOX CLEAN AIR FLOW HIGH and LOW

flowmeters (IA3).

(3) MISSILE AIR FLOW HIGH and LOW
flowmeters (IA3).

(4) SEQ. OUTLET RETURN flowmeter

(2A1).

(5) LOX B.S. LEAKAGE HIGH PRESS and

LOX B.S. LEAKAGE LOW PRESS flowmeters

(2AI).

(6) CLOSING PRESS. RETURN and IMV

RETURN flowmeters (2A5).

(7) HYD. RET. FLOW LOW, FUEL B.S,
LKG. LOW, and FUEL B.S. LKG. HIGH flow-
meters (2A3).

(8) HYD. RETURN FLOW flowmeter
(2A7).

m. Press and hold LIGHT TEST switch

(2A'/);AC POWER PHASE A, AC POWER

PHASE B, and AC POWER PHASE C lights

come on. Ignore all other lights.

n. Release LIGHT TEST switch (2A7);
lights in step m go off.

o. Pull out CIRCUIT BREAKER 15 AMPS
(2A9) and move MAIN POWER switch (IA8) to

OFF. All lights on both consoles go oft.

NOTE

Electrical emergency shutdown may

be initiatedby moving MAIN POWER
switch (IA8) to the OFF position.
Shutdown in effect Is indicated when

all lights on both consoles go off.

p. Using recommended engb_e simulator,

connect interconnecting cables (figure 5-11) as
follows:

(l) 19-902391_ between receptacles IJ3
(1A9) and J1318 (simulator).

(2) 19-9023818 between receptacles 1J4
(IA9) and J1320 (simulator).

(3) 19-9023926 between receptacles 1J6
(1A9) and J13142 (simulator).

(4) 19-9023828 between receptacles 1J7
(lAg) and J13174 (simulator).

(5) 19-9023821 between receptacles 2J1
(2A10) and J13103 (simulator).

(6) 19-9023817 between receptacles 2J3
(2A10) ,'rod J1319 (simulator).

(7) 19-9023820 between receptacles 2J5
(2AI0) and J13102 (simulator).

(8) 19-9023827 betwecn receptacles 2J12
(2All) and J13800 (simulator).

(9) On units incorporating MD6 change,
19-9026612 to receptacle 2J4. I

q. Move MAIN PO_, _! switch (1A8) to ON;
the following lights come ,J_:

(I) MAIN POWER ON, +DC GROUND (dim),
and -DC GROUNDED (dim) (IA8).

(2) NO. i NO THRUST, NO. 2 NO THRUST,
and NO. 3 NO THRUST (IA7).

(3) THRUST PRESS SWITCHES and NO
PRESS (simulator).

(4) GROUND and MANUAL (2A7).

(5) CLOSED (2A3).

(6) NO, l CLOSED and NO. 2 CLOSED
(2A2).

(7) NO. 1 CLOSED and NO. 2 CLOSED
(2A6).

(8) HYPERGOL CARTRIDGE and NOT

INSTL (simulator).

r. Push in CIRCUIT BREAKER 15 AMPS

(2A9); all flowmetcr lights come on.

s. Move HEATER POWER switch (2A9) to
ON; the following events occur:

(I) AC POWER PHASE A, AC POWER
PHASE B, AC POWER PHASE C, and
HEATER TEMP NORMAL lights come on (2A9),

(2) NO, l HEATER CUHRENT and NO. 2
HEATER CURRENT meters Indlcate I, 0 *0.1
ampere (2A9),

)

)
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R-3896-5 Section V

(~) TURBOPUMP THERMOSTAT, CLOSED,
TURBOPUMP HEATER *1, and TURBOPUMP
HEATE}~ *2 lights come on (simulator).

l. Press TURBOPUMP THEHMOsrAT
switch-light (simulator); the following events
occur:

(I) HEATEH TEMP NOHMAL light goes
off and HEATER OVER TEMPERATURE light
comes on (2A9).

(2) NO. 1 HEATER CURRENT and NO. 2
HEATER CUHRENT meters Indicate zero.

(3) OPEN light comes on and CLOSED,
TUHBOPUMP HEATER *1, and TURBOPUMP
HEATER *2 lights go off (simulator).

u. Press TURBOPUMP THEHMOOrAT
switCh-light (simulator) and move HEATER
POWER switch (2A9) to OFF then to ON; the
following events occur:

(I) HEATER OVER TEMPERATURE light
goes off and HEATER TEMP NORMAL light
comes on (2A9).

(2) NO. 1 HEATER CURRENT and NO.2
HEATER CURRENT meters indicate 1, 0 .0. 1
ampere (2A9).

(3) OPEN light goes off and CLOSED,
TURBOPUMP HEATER n, and TURBOPUMP
HEATEH *2 lights come on (simulator).

v. Move HEATER POWER switch (2A9) to
O.·Fj the following events occur:

(I) AC POWER PHASE A, AC POWER
PHASE 8, AC POWER PHASE C, and HEATER
TEMP NORMAL lights go off (2A9).

(2) NO. 1 HEATER CURRENT and NO. 2
m;ATER CURRENT meters indicate zero
(2A9).

(3) TURBOPUMP THERMOSTAT,
CLOSED, TURBOPUMP HEATER IH, and
TlJRBOPUMP HEATER *2 lights go off
(simulator).

w. Press and hold THRUst' PRESS
SWITCHES switch-light (slmulator); the follow
Ing events occur:

(I) NO. I THRUST OK, NO. 2 THRUST OK,
and NO.3 THRUST OK lights come on (JA7).

(2) NO.1 NO THRUST, NO.2 NO THRUST,
and NO. 3 NO THRUST lights go off (lA7).

(3) NO PRESS light goes off and PRESS OK
light comes on (simulator).

x. Release THRUST PRESS SWITCHES
switch-light (simulator); the following events
occur:

(I) NO.1 NO THRUST, NO.2 NO THHUST,
and NO. 3 NO THRUST lights come on (lA7).

(2) NO. I THRUST OK, NO. 2 THRUST
OK, and NO.3 THRUST OK lights go off (IA7).

(3) NO PRESS light comes on and PRESS
OK light goes off (simulator).

y. Move IMV CONTROL switch (2A7) 10
AUTOMATIC; solenoid valve L2 energizes
(audibly).

z. Turn rheostat knob (lAI) fully Counter
clockWise and move POWER switch (tAl) to ON.
Voltmeter and ammeter indicate zero.

aa. Move four-way valve switch (JAI) to I
START and hold. Voltmeter and ammeter
(JAI) Indicate zero.

abo Turn rheostat knob (tAl) to 1NCREASE
(clockwise) until voltmeter (lAl) Indicates
25 t 1 vdcj the following events occur:

(1) Ammeter Indicates 0.80 .0.05 ampere
(lAt).

(2) Solenoid valve LI energizes (audibly).

(3) AUTO light comes on and MANUAL
light gal's off (2A7).

(4) OPEN light comes on and CLOSED
light goes off (2A3).

(5) NO. 1 OPEN and NO. 2 OPEN lights
come onj NO. 1 CLOSED and NO. 2 CLOSED
lights go off (2A2).

(6) NO. I OPEN and NO. 2 OPEN lights
come on; NO. I CLOSED and NO. 2 CLOSED
lights go off (2A6).

(7) ENGINE CONTROL VALVE OPEN
light comes on (simulator).
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ac. Move four-way valve switch (1A1) to

STOP and hold; the following events occur:

(I) Voltmeter indicates 28 _I vdc and
ammeter indicates 0.55 +0, 05 ampere (IAI),

(2) Solenoid valve L1 deenergizes (audibly).

(3) MANUAL light on and AUTO light off
(2A7),

(4) CLOSED Dght on and OPEN light off
(2A3).

(5) NO. 1 CLOSED and NO. 2 CLO_ED
lights come on; NO. 1 OPEN and NO. 2 OPEN
lights go off (2A2).

(6) NO. 1 CLOSED and NO. 2 CLOSED
light.s come on; NO. 1 OPEN and NO. 2 OPEN
lights go off (2A6).

(7) ENGINE CONTROL VALVE CLOSED

light comes on and ENGINE CONTROL
VALVE OPEN light goes off (simulator).

ad. Move IMV CONTROL switch (2A7) to
MANUAL; solenoid valve L2 deenergizes
(audibly).

as. Release four-way valve switch (1A1) to
OFF; the following events occur:

(1) Voltmeter indicates 20,1 vdc and
ammeter indicates zero (1A1).

(2) ENGINE CONTROL VALVE CLOSED
light goes off (simulator).

at. Move LIGHT SWITCH and AC LINE

switch (inside temperature recorder door) to
ON (2A9); panel light comes on.

NOTE

The temperature recorder requires

a five-minute warmup period before
proceeding with step ag.

og. Move MOTOR switch (temperature re-
corder) (2A6) to ON. Chart paper speed moves
30 inches per hour and channels 2 and 3 print
ambient temperature. 1snore printout of chan-
nels 1, 4, 5, and 6,

ah. Using decade resistance box, connect

test leads to receptacle 2J4, pin A, and to pins
B and C (one lead to both pins B and C)(2A10).
on units incorporating MD6 change, connect

test leads to plug P106, pin R, and to pins Eand
D (one lead to both pins E and D) of cable
19-9026612.

at. Set resistance values on decade re-

sistance box and verify temperature recorder
printout of channel 1 as follows:

(1) 394.82 ohms: 0 ° *I ° F

(2) 441.91 ohms: 50 ° +I ° F

(3) 488.60 ohms: I00 ° ÷1 s F

(4) 534.92 ohms: 150 8 _I v F

(5) 580.85 ohms: 200 ° *20 F

(6) 626.40 ohms: 250 ° *2 ° F

(7) 671.56 ohms: 300 ° ,2 ° F

aJ. Move MOTOR switch (temperature
recorder) (2A9) to OFF; chart paper stops.

ak. Move LIGHT SWITCH and AC LINE

switch (inside temperature recorder door) to
OFF (2A9); panel light goes off.

al. Connect cable 19-9024131 to receptacle
2J9 (2A12) and receptacle 3Jl (recorder console).

am. Connect cable 19-9024132 to receptacle
2J10 (2A12) and receptacle 3J2 (recorder console).

an. Connect cable 19-9024133 to receptacle
2Jll (2A12) and receptacle 3J3 (recorder
console).

ao. Turn event recorder on; channels 2, 4,
6, 8, 12, 15, and 16 indicate on condition,

ap. Ldt guard and move GIlD CHECKOUT
switch (2A7) to ENGINE and hold. ENGINE light
comes on, GROUND light goes off, and channels
2, 4, 6j 8, 12, 13, and 14 indicate on condition.

aq. Release GRD CHECKOUT switch (2A7)
and close guard. GROUND light comes on,
ENGINE light goes off, and channels 2, 4, 6, 8,
12, 15, and 16 indicate oP condition.

at. Move IMV CONTROL switch (2A7) to
AUTOMATIC; solenoid valve L2 energizes
(audibly) (2A7).

as. Move four-way valve switch (1AI) to
START and hold; the following events occur:

(1) Voltmeter indicates 25 *1 vdc and
ammeter indicates 0.80 *0.05 ampere (IA1).

)

/
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R-3890·5 Section V

(2) Solenoid valVE LI energizes (audibly)
(2A7).

(3) AUTO IIghl comes on lind MANUA L
light goes olf (2A7).

(4) OPEN light comes on and CLOSED
light gOl'q oft (2A3).

(5) NO. 1 OVEN lind NO. ~ OPEN lights
come on a"d ~;O. I CLOSED alIt! NO. 2
CLOSED 1I!~Ms go off (2A2).

(d) NO. 1 OPEN nud NO. 2 OPEN lights
come on, and t.lO. 1 CLOS~~D and NO. 2
CLOSED Ilght.9 g.) oft (2A6).

(7) ENGINE CONTROL VALVE OPEN
Ughl ComeR on (slmuJ"lor).

(ij) Channcls 1, :l, 5. 7, 10, 15, 10. and
J7 Indicate Oil condltloll.

at. Move Cuur-w"y valve switch (lAt) to
STOP and hold; the fc.llowing events occur:

(I) Voltmeter indicates 25 ~1 vdc and
ammeter In 11l'atcs 0.55 to. 05 ampere (lAl).

(2) Sole')olrl valvc Ll deenergizes
(audibly) P .. :.

(3) M;.I I.r. IlISIit comcs On and AUTO
light gOeB ('" (I, A·i).

(4) CL05~;D light cornea on and OPF:N
1'1\1 t :~OCR orf (~A3).

(~ ., '. I CLOSED and NO. 2 CLOSED
" " ',.?\.. 00. an(l '10. 1 OPEN and NO. 2

!' I"" :')' .• 1<" off (2A2).

(6) NO. 1 CLOSED and NO. 2 CLOSED
lights ConIC on, and NO. 1 OPEN aod NO. 2
OPEN lights go off (2A6).

("I) ENGINE CONTROL VALVE CLOSED
light comes on and ENGINE CONTROL VALVE
OPEN Ught goes off (simulator).

(8) Challllelo 2, 4. 6. 8, 1~. 15, 16, and
18 Indicate on ,'ondltlon.

au. Move rour-way valve switch (IAl) to
OFF; the following evcuts occur:

(1) Voilmeter Indle<>.tes 26 il vdc and
ammeter indicates zero (IAl).

(2) ENGINE CONTROL VALVE CLOSED
light goes off (simulator).

(3) Channels 2. 4, 6, 8, 12. 15, and 16
lp.dlcate on condition.

avo Press REDUNDANT SHUTDOWN VALVE I
switch aoci hold; the following events occur:

(t) Voltmeter Indl~ates 26 il v<lc and
ammeter Indicates 0.30 to. 10 ampere (lAl).

(2) Channels, 2, 4, 6, 8. 12, 15, 16, and
19 Indicate On condition.

aw. Release REDUNDANT SHUTDOWN
VALVE switch: the follOWing events occur:

(1) Voltmeter Indicates 26 il vdc and
ammeter Indicates zero ampere (lAt).

(2) Channels 2, 4. 6, 8. 12, 15, and 16
Indicate on condition.

ax. Move IMV CONTHOL swltch (2A7) to
MANUAL; solenoid valve L2 deellerglzes
(audlbl~) (2A7).

ay. Move control switch (2A3) to CLOSE:
solenoid valve (2A3) cnerglzes (audibly) and
channels 2, 4, 6, 8, 11, 12, 15, and 16 Indi
cate on condition.

az. Move control switch (2A3) to OFF;
solenoid valve (2A3) deenerglzes (audibly) and
channels 2, 4. 6, 8, 12, 15. and 16 Indicate on
condition.

00. Move control switch (2A3) to OPEN;
solenoid vllive (2A3) energizes (aUdibly) and
channels 2, 1, 6, 8, 9, 12, 15, and 16 Indicate
on condition.

bb. Repeat step ax; turn event recorder off.

bc. Move POWER switch (IAI) to OFF and
turn rheostat knob fully counterclockwise (lAt).
Voltmeter and ammeter indicate zero (1Al).

bd. Press HYPERGOL CARTRIDGE switch
light (simulator): the following events occur:

(1) HYPERGOL CARTRIDGE I"STALLED
light comes On (2A7). '
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Paragraph 5-18
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(2) INSTALLED light comes on and NOT

INSTALLED litchtgoes oil (simulator),

be, Press HYPERGOL CARTRIDGE switch-

light (simulator); the following events occur:

(I) HYPERGCL CARTRIDGE INSTALLED

lightgoes off (2A7).

(2) NOT INSTALLED light comes on and

INSTALLED lightgoes off (simulator).

bf, Turn NO, 1 and NO. 2 FUEL VALVE

POT and NO. I and NO. 2 OXIDIZER VALVE

POT dials (simulator) cou,Lterclockwiae until

stop is reached,

bg. Turn oscillograph recorder on at speed

of 4 inches per minute.

bh. Slowly turn NO. I FUEL VALVE POT

dlal (simulator) clockwise until stop is reached,
NO, I MFV meter (2A6) indicates 45 15 micro-

amperes and channel I trace deflection propor-

tionally Increases,

bl, Slowly turn NO. l FUEL VALVE POT
dial (simutator) counterclockwise until stop tu
reached. NO. t MFV meter (2A5) indicates

5 _5 microamperes and channel 1 trace de-

flection proportionally decreases,

bJ. Slowly turn NO. 2 FUEl. VALVE POT
dlal (simulator) clockwise until stop ls reached,

NO. 2 MFV meter (2A5) indicates 45.5 micro-

amperes and channel 2 trace deflection pro-

portionally increases,

bk, Slowly turn NO. 2 FUEL VALVE POT

dial (simulator) counterclockwise untilstop is

reached. NO. 2 MFV meter (2A5) indicates

5 ÷5 mtcroamperes and chahnel 2 trace de-

flection proportionally decreases.

bl. Slowly turn NO. I OXIDIZER VALVE
POT dlal (simulator) clockwise untilstop is

reached. NO, 1 MLV meter (2A2) indicates

45 *5 mlcroamperes and channel 3 trace de-

flection proportionally increases,

bm. Slowly turn NO, I OXIDIZER VALVE
POT dlal (simulator) counterclockwise until

stop is reached, NO, I MLV meier (2A2) indi-

cates 5.5 microamperes and channel 3 trace

deflection proportionally decreases.

ha, Slowly turn NO, 2 OXIDIZER VALVE
POT dial (simulator) clockwlse until stop is

reached. NO. _-MLV meter (2A2) indicates

45 *5 mlcroamperes and channel 4 trace de-

flection proportionally increases.

be. Slowly turn HO. 2 OXIDIZER VALVE
POT dial (simulator) counterclockwise until

stop is reached, NO. 2 MLV meter (2A2) indi-

cates 5 _5 miCroamperes _Lndchannel 4 trace
defloctlon proportionally docre2ses,

bp. Turn oscillograph off.

txt, Disconnect plug _'_WPI1 from receptacle
2J11 (2A12),

br, InstallJumpers on receptacle 2J6, pins

A and B and pins C and D (2A10).

bs. Installlumpers on receptacle 2J8, pins

A an'J B and pins C and D (2AI0).

bt. Using multirneter set for 50 vdc, connect
test leads to receptacle 2Jll pin J (+) and pin
K(-), then pin L (+_ and pin M (-) (2A12). Meter
indicates 28 _1 vdc,

bu. Remove multtmeter test leads and Jumpers
from pins of receptacles 2J6 and 2J8 (2A10) and
reconnect plug 2WPI1 removed In step bq.

by. Remove FI fuse (tAt) and installblown

fuse in its place; the 5 AMP FUSE BLOWN light
comes on,

bw. Replace blown fuse with good fuse; the

5 AMP FUSE BLOWN lightgoes out,

bx, Press HYD RETURN FLOW Indicator

POWER awltch-ltght; the lightcomes on (2At).

by. Leave MAIN POWER switch (IA8) on ano

CIRCUIT BREAKER 15 AMPS (2A9) pushed in

for remaining tests,

5-18. GN 2 SYSTEM LEAK-TEST, (See figure
5-12 for pneumatic/hydraullc schematic, )

a. Connect _ 5-micron filter to GN 2 Inlet
connectton on SERVICE MANIFOLD; connect a
source of gaseous nitrogen to filter,

-)

b. Make sure gaseous nitrogen interconnect
plumbing is installed between consoles No. I and _t

No. 2, _._!

5-20 Changed II April 1957



3,vj/._..v _/_ ,o_ r PO_I"

__ @ p@ _ __®

O'JO00_

P_ESS

.._'E3 $

_J_PJ_

0-3000 PJ/_

F/c,;'dr,_

,m_er

@

0 _ - 2Jd_

fN_J
0.3000 _6

O-3000P,_; I

_T_



R-3896-5 Section V

i i , i=mm=mll i

f(.*',d'_ /.4,'€:,_"

p,€4_€€$,

HYD HI. FLgW
OUTLE'T

0"300€.

/_./gdl'P"_//_

J" I'f_C_OH

F/L TER

,.¢EI_VICE _ANIFOLO

",,._.

I

i k_'Olu,w_

I,V T,E¢ CO//IV_ CT

/.fro
OR_'_H

Figure 5-12. Pneumatic/Hydr;tulic Schematic (Sheet 1 of 4)

BO=4051-_-L

Changed 11 April 1967 5-_1



SectionY R-3896-5

scJ_
_--_€
IN,,_ .,_.€

, (

,o._ pov,, o

e__

I

NO,£

/N_4Fr

O"

Figure 5-12, Pneumatic/Hydraulic Schematic (Sheet 2 of 4)

5-22 Changed 11 April 1967

w ...... •..... __ _



L

S MIC_OA_

LO,X
€_G//N

Lo# {'tfA/_

_ h

N

_ @ _sa PSlq

_ _$_ _ •

f

k

(-44_

_.o_ _qc_r#s. _o, o

_o Wt f _ _.,_

S _

fc[t _[F vd4 lel_



._.CO__N.NSOLENO, 2

]_

H_DRGruR_
FLOW
IHDICA TO_

,_ - ?3"d ,r-,(

8Lm_

S_ t P_I |

30oPSf6;

R_"T/JRN

_ sere=

0-/o00 P,-*',_

(

m --

16)

,_T/J,_J,/ ,,N,'

®
o_:.vc4"

FT" PO_7"

I I

,,,n

/. = - /.f.O ,._M

ZAI -,'WL_'d_O

3-30 #C/M

)
[

/Of _5
Z_. [ED



R-3896-5 Section V

£oP#

o*/Od

_gt'f8 o ZOo" 83

_. ECO

PU_E
C_

Figure 5-12, Pneumatlc/Hydraulic Schematic (Sheet3 of 4)

Changed 10 June 1968 5-23



Section V R-3896-5

0 ®

1

.,.,y_ .<
} o 300

,._/JP.R V
T

Figure 5-12. Pneumatic/Hydraulic Schematic (Sheet 4 of 4)

5-24 Changed 10 J,me 1968



Z EGEND

PURGE

, 1
__4L.. ____.J

r
I

•P._.='s/G

FLuw

,vY.D ,_'_'£$5
Io 3000 +_,5/_

0,25OP44_.

IMv EO_JT

,',:C..

_',€'c:-€_, ,#,€'D
P,V/

,¢cGot4_,,

S_A_ I_X_€_

[]
[]

FIL 7"E R

ORIFK£

_'_ A_3TABLg OP//'IC["

-¢e

"_ I/'fV CONT

o._ooo PJ/G

•3_00 ,_d_

®
It4V COX/,".._/

L

/MV O#rLEZ
PRESS_

3" .eoCC/,,_/_

/44y ,_E,'Z/_

_®
/441/ OV_¢EI"

_OR?"
/My 4

P_RT-

HVD RET¢/RM

PR_'Sfl

C._V_ROL P_IL

FI-5-40

So'P/_v 5",o-.D RErun,',/
R£ TM,_M



R-3896-5 Section V

c. Installpressure caps on FUEL LINE and

PRESERVATIVE INLET (IA2), LOX HT EXCH

iNLET (IA6), SEQUENCE INLET PORT (2AI),
and SEQUENCE OUTLET PORT (:Utl).

d. Installa 0-5 psi pressure gage in HYD

RETURN FLOW indicator (2AI) purge llne up-
stream of relief valve.

e. Installa 0-5 psi pressure gage in tem-

perature recorder (2A9) GN 2 purge llne up-
stream of reliefvalve.

f. Make sure CrOX BACK PRESS. valve

(IA6) is open and all remaining console valves
are closed.

g. Slowly apply 3,000 _200 pelg gaseous ni-
trogen to console.

h. Open GNsshutoff valve (MANIFOLD

PRESSURE SlID'r-OFF VALVE PANEL). GN 2
PRESS ON light (IA7) comes on,

' #zi. Check pressure gages in GN 2 purge lines
at HYD RETURN FLOW indicator and tempera-
ture recorder. Purge pressure must not exceed

one psig.

CAUTION

Depressurize GN_ system immedi-
ately if purge syszem pressure ex-
ceeds one peig, since damage to
hydraulic flow indicatorand tem-
perature recorder will result from

excessive purge pressure.

J. Apply leak-test compound to a_.l pres-

surized lines and connections between ONg. inlet
connection on SERVICE MANIFOLD and panels
IA2, IA5_ IA6, 2AI. and MANIFOLD BLEED

PANEl,, No leakage isallowable.

k. Open PRESERVATIVE INLET S/O valve

(IA2); slowly open GN 2 PRESS REO until
90 ,10 psi is Indicated-on PRESERVATIVE

INLET PRESS gage (IA3).

1o Apply leak-test compound to all pres-
surized lines and connections downstream of

GN 2 PRESS REG. No leakage is allowable.

m. Close OH 2 PRESS REG (1A2) and open
FUEL INLET $70 and FUEL INLET VENT

valves to reduce pressure to zero.

n. Close PRESERVATIVE INLET S/O and

FUEL INLET VENT valves. Slowly open ON 2
PRESS REG until300 110 psi is indicated on
FUEL iNLET PRESS NO. I and FUEL INLET

PRESS NO. 2 gages (IA2).

o. Apply leak-test compound to all pres-
surized lines and connections downstream of

GN 2 PRESS REG. No leakage is allowable,

p. Close ON2 PRESS REG (IA2) and open
FUEL INLET VENT valve to reduce pressure to
zero. Close FUEL INLET S/Oand FUEL IN-
LET VENT valves.

q. Open GN 2 PRESS REG i1AS) until 1,400

_56 psi is indicated on GOX PRESS g'age.

r, Apply leak-test compound to all pres-
surized lines and connections downstream of

GN 2 PRESS REG. No leakage is allowable.

s. Close GOX BACK PRESS, valve (IA6) and

GN 2 PRESS REG (tAS).

t, Open GN 2 BLEED v:tlve; GOX PRESS gage
(IAS) indicates-zero and GOX PRESS, DROP
gage (1A6) indicates 6 psi,

u. Open GOX BACK PRESS. valve (IA6);

GOX PRESS. DROP gage indicates 0 tO. 5 psl,

v. Close GN 2 BLEED valve.

w. Remove pressure caps from SEQUENCE

INLET PORT (2A1) and SEQUENCE OUTLET

PORT (2AI). Interconnect the 2 ports with a
pneumatlc ,_eedlevalve installedin line. Close
needle valve.

x, Open GN 2 PRESS REG (2A1) until 700*20

psi is indicated on GN 2 PRESS gage,

y. Apply leak-test compound to all pres-

surized lines and connections downstream of ON 2
PRESS REG. No leakage is allowable,

z. Open pneumatic needle valve (2Ai) to adjust
flow from 2.7 to 27.0 scim, as indicated on SEQ
OUTLET RETURN/lowmeter (2AI).

NOTE

The flowmeter reading is determined
onthe tube scale at the highest and
widest portion of the float. To obtain
correct scim reading (standard cubic
inches per minute), use correction
curves supplied with each flnwmeter.
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aa. Apply leak-test compound til all pres
surized lines and connections downstream of
pneumatic needle valve (2Al). No leakage Is
allowable.

abo Close GN2 PRESS REG (2Al) and open
GN2 BLEED valve to reduce pressure to zero.
Close GN

2
BLEED valve and pneumatic needle

valve.

ac. Reduce gaseous nitrogen source pres
sure to zero and open GN2 bleed valve (MANI
FOLD BLEED PANEL) until system pressure
Is reduced to zero. GN

2
PRESS ON light (lA7)

goes off.

ad. Close GN 2 ble!'d valve (MANIFOLD
BLEED PANEL) and close GN2 shutoff valve
(MANIFOLD PRESSURE SHUT-OFF VALVE
PANEL).

ae. Remove source of gaseous nitrogen and
llIter Irom GN2 Inlet connection (SERVICE
MANIFOLD); pressure-cap Inlet.

af. Remove pnrumallc needle 'Ialve and lines
from SEQUENCE INLET PORT and SEQUENCE
OUTl,ET PORT (2AI); pressure-cap porls.

5-19. HELIUM SYf,TEM LEAK-TEST.

a. Connect a 5·mlcronlllter to HELIUM
Inlet connection (SERVICE MANIFOLD). Con
nect a source 01 helium to filter.

b. Install a pressure cap on HE LIUM HT
EXCH INLET (IA5).

c. Make sure HELIUM BACK PRESS. valve
(lAG) Is open and all remaining valves are
closed.

d. Slowly apply 3,000 t200 pslg helium to
console.

e. Open HELIUM shutotf valve (MANIFOLD
PRESSURE SHUT-OFF VALVE PANEL);
HELIUM PRESS ON tight (IA7) comes On.

l. Apply leak-test compound to all pres
surized lines and connecllons between HELIUM
Inlet canneelion on SERVICE MANIFOLD and
panels lAS, IA6, and MANIFOLD BLEED
PANEL. No leakage Is allowable.

g. Slowly open HELIUM PRESS REG (IA5)
until 250 t25 psi Is Indicated on HELIUM
PRESS gage.

5-26 Changed 11 April 1967

h. Apply leak-test compound to all pres
surized lines dowllstream of HEUUM PRESS
REG. No leakage Is allowable.

I. Close HELIUM BACK PRESS. valve (lA6)
and HELIUM PRESS REG (lA5).

J. Open llELIUM BLEED valve (HELIUM/GN?
BLEED); HELIUM PIlESS. DROP gage (lA6) ~

Indicates 6 psI.

k. Open HELIUM BACK PRESS. valve (lAG);
HELIUM PIlESS. DROP gage IndIcates 0 .0. 5 psI.

I. Close HELIUM BLEED valve (HELIUM/GN2BLEED).

m. Reduce helium source pressure to zero and
open HELIUM bleed valve (MANn'OLD BLEED
PANE I.) until syslCm pressure Is reduced to
zero; HE LIUM PRESS ON light (lA7) goes ofr.

n. Close HELlUM bleed valve (MANIFOLD
BLEED PANEL) and close HELIUM shutoff
valve (MANIFOLD PRESSURE SHUT-OFF
VALVE PANEL).

o. Ilemove sourre 01 hrlium aod filter from
HELIUM iulet connection (SEIlVICE MANIFOLD~

pressure-cap inlet.

5-20. LOX-CLEAN AIH SYSTEM LEAK-TEST.

a. Connect a 5-micron filler to LOX CLEAN
AIH Inlet counecllen on SERVICE MANIFOLD
and connect a source of LOX-clean air to fllter.

b. Make sure LOX-clean Interconnect plumb
Ing Is Installed between consoles No. 1 and
No.2.

c. Install pl'essure caps on LOX PUMP
INLET (IA3), LOX PUMP SEAL & GG ACTU
ATOR PURGE, and GG LOX INJECTOR & LOX
DOME PURGE (IA5), and LOX as LINE (2AI).

d. Connect GG LOX INJECTOF & LOX DOME
PURGE outlet with INSTil TAP DNSTR OF TURB
outlet (IA5).

e. Slowly apply 3,000 t200 pslg LOX-clean
air to console.

r. Open L. C. AIR shutoff valve (MANIFOLD
PHESSURE SHUT-OFF VALVE PANEL): LOX
CLEAN AIR ON Jlght (lA7) comes on.
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Paragraph 5-21

g. Apply leak-test compound 10 all pres
surized Jines and connections betwt>en L. C.
AIR Inlet connection on SERVICE MANIFOLD
and panels lA3, IA5, 2Al, and MANIFOLD
BLEED PANEL. Nt) leakage is allowahle.

h. Move L. C. AlH F/M SEL handle (lA3)
to LOW position. O""n L. C. AIR PRESS REG
until 30 (+3, -0) psi !s indicated on LOX PUMP
INLET PRESS lr.ige (1M).

l. AIJPly leak-tesl compound to all pres
surized lines and conncctions downstream of
L. C. AIR PRESS REG. No leakage is
allowable.

J. Move L. C. AIR F/M SEL handle (IA3) to
HIGM position. Open L. C. Am PHESS REG
until 100 (+10, -0) psi Is Indicated on LOX
PUMP INLET PRESS b'llge (lA4).

k. Apply leak-test compound 10 all pres
surized linl:s and connections downstream of
L. C. AIR PRESS REG. No It>akage is
allowable.

I. Move L. C. AIH F/M SEL handle (lA3)
to BY·PASS position and close L. C. AIR
PHESS HEG.

m. Slowly open LOX PUMP BL~:EO valve
(MANIFOLD BLEED PANEL) to reduce pres
sure 10 zero; close LOX PUMP BLEED valv~.

n. Open GG LOX PUHGE and LOX PUMP
SEAL, PURGE valves (lA5). Open L. C. AIR
PRESS REG until 80 tiO psi Is Indicaled on
LOX CLEAN AIR PRESS and PRESS DNSTR
OF TURB ll'lges.

o. Apply leak-lest compound to all pres
surized lines and connecllons downstl'eam of
L. C. AIR PRESS REG. No leakage Is
allowable.

p. Close L. C. Am P~ESS REG (IA5) to
reduce pressure to zero and close GG LOX
PURGE and LOX PUMP SEAL PURGE valves.

q. Move FLOWMETER SEI. handle (2Al) to
LOW position. Open L. C. AIR LOW PRESS
REG until 30 (+3, -0) Is Indicated on LOWpres
sure gage (2A8).

r. Apply leak-test compound to all pres
surized lines and connections downstream of
L. C. AIR LOW PRESS /lEG. No leakage Is
allowable.

s. Move FLOWMETER SEL handle (2AI) to
BY-PASS position. Close L. C. AIR LOW
PRESS REG.

t. Move FLOWMETEH SEL handle (2AI) to
HIGH position. Opt'n L, C. AIR HIGH PRESS
REG nntil 120 t 10 psi is Indicated on HIGH
pressure gage (2A8); LOW pressure gage (2A8)
iockout valve aCluates at 100 .5 psig,

u. Open L. C. AIR HIGH PRESS REG until
1,750 (+20, -0) psi is indicated on HIGH pres
sure gage (2A8).

v. Apply leak-test compound to all pres
surized lines and connections downstream of
L. C. AIR PRESS REG. No leakage is allowable.

w. Move FLOWMETER SEL handle (2Al1 to
BY· PASS position. Close L. C. AIR /IIOH
PHESS REG.

x. Slowly open valve on LOX B. S. BLEED
panel. Move FLOWM~:TEIl SEL handle (2Al)
10 /IIGII position and then LOW position as re
quired, to reduce pressure to zero.

1. Move FLOWMETER SEL handle (2Al) In
BY-PASS pnsillon and close valve on LOX B.S.
BLEED panel.

z. Reduce LOX-clean air source pressure to
zero. Open L. C. AIR valve (MANIFOLD
BLEED PANEL) \lntll system pressure Is re
duced to zero; LOX CLEAN Am ON light (lA7)
goes off.

aa. Close L. C. Am valve (MANIFOLD
BLEED PANEL) and close L. C. AIR shutoff
valve (MANa'OLD PRESSURE SHUT-OFF
VALVE PANEL).

abo Remove source of LOX-clnn atr and
filler from LOX CLEAN AIR Inlet connection
(SERVICE MANIFOLD); pressure-cap inlel.

5-21. MISSILE AIR SYSTEM LEAK-TEST.

a. Connect a 5-mlcron filter to MSL AIR
Inlet connection on SERVICE MANIFOLD and
connect a source of mlsslle all' to filler.

b. Make sure mlssllg air Interconnect
plumbing Is Installed between consoles No. 1
and No.2.
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c. Install pressure caps on FUEL PUMP
INLET (IA3), FUEL BS LINE (2A3), and IMV
CONT PORT (2A7).

d. Slowly apply 3,000 .200 psig missile air
to console.

e. Open MSL AIR shutoff valve (MANIFOLD
PRESSURE SHUT-OFF VALVE PANEL);
MISSiLE AIR ON light (lA7) comes on.

I. Apply leak-test compound to all pres
surized JInes ~nd connections between MSL
Am inlet connecllon (SERVICE MANIFOLD),

I MANIFOLD BLEEP PANEL, and panels IA3,
2A3, and 2A7. No leakage Is allowable.

K. Move MSL AIH F'IlII SEL handle (JA3) to
LOW posillon. Open MSL AIR PRESS REG
untJl 30 (+3, -O) psi is Indicated on FUEL
PUMP INLET PRESS galle (1M).

h. Apply leak-test compound to all pres·
surlzed lines and conncctlons downstream of
MSL AIR PRESS REG. No leakaite Is allowable.

\. Move MSL AIR F/M SEL handle (lA3) to
HInH position. Open MSL AIR PRESS REG
until 100 (+10, -0) psi Is Indicated on FUEL
PUMP INLET PRESS gage (lA4).

j. Apply leak-test compound to all pres-
sut Ized lines and connections downstream of
Mf:" AIR PRESS REG. No leakaKe Is allowable.

k. Mov~ MSL AlH FIM SEL har11e (lA3) [0

RY-PASS position and close MSL AIR PRESS
REG.

1. Slowly open FUEL PUMP BLEED valve
(MANIFOLD BLEED PANEL) to rtlduce pres
sure to zero; close FUEL PUMP BLEED valve.

m. Move FIM SEL handle (2A3) to LOW posi
tion. OpEn FUEL BS REG LOW until 30
(+3, ·0) psi is Indicated on LOW pressure gaKe
(2A4).

n. Apply leak-test compound to all pres
surized lines and connections downstream of
FUEL I3S REG LOW. No leakage Is allowable.

o. Move F/M SEL handle (2A3) to BY·PASS
position and close FUEL as REG LOW.

5-28 Changed 12 November 1969

p. Move F/M SEL handle (2A3) to HIGH posi
tion. Open FUEL BS REG HIGH until 120 *10
psi Is Indicated on HIGH pressure gage (2A4):
LOW pressure gage (2A4) lockout valve actuates
at 100 t5 paig.

q. Open FUEL BS REG HIGH until 2, 000
(+20, -0) psi ts indicated on HIGH pressure b"aBe
(2A4).

r. Apply leak-test compound to nil pres
surized Jines and eonnecliolls downstn'am of
FUEL as flEG IIIGH. No Icak.1g~ is allowable.

s, Move F/M SEL handle (2A3) to BY- PASS
pos ltion and close FUE L as REG lllaB.

t. Slowly open valve (FUEL B. S. BLEED).
Move F/M SEL handle (2A3) to 1Il0H position
and then LOW position as requIred, to reduce
pressure to zel'O.

u. Move F/M SEL handle (2A3) to BY- PASS
]lOS It Ion and close valve (FUEL B. S. BLEED).

v. Slowly open IMV CONT P/u;SS REG (2A7)
unlll 280 tlO psi is indicated on IMV CONT
PRESS HIGII gaKe; IMV CONT PRESS LOW gage
(2A7) lockout v,dve actuates at260 (+0, -10) psig.

w. Opeo IMV CONT PRESS REG until 1,750
(>150, -0) Is indicated on I'I1V CONT PRESS
IIlGH If.lKe (2A7).

le. Apply leak-test compoun~ 0 ail prCS
surized lines and connections downstream of
IMV CaNT PRESS REG. No leakaKe is allowable.

y. Close IMV CONT PRESS !tEG. Open IMV
CONTROL BLEED valve to reduce pressure to
zero; close IMV CONTROL BLEED valve (2A7).

z. Retluce missile air source pressure to
zero. Open MSL AIR valve (MANIFOLD BLEED
PANEL) untH system pressure Is reduced to
zero. MISSILE AIR ON Jight (IA7) goes ofr.

aa. Close MSL AIR valve (MANIFOLD
BLEED PANEL) and close MSL AIR shutoff
valve (MANIFOLD PRESSURE SHUT-OFF
PANEL).

abo Remove source of mls.>lie air and filter
from MSL AIR Inlet connection (SERVICE MANI
FOLD); pressure-cap Inlet.
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5-22. fo'HEON irlSTEM LEAK-TEST.

". C,mn"ct '; ,,",cron filter" to both FREON
NO. 1 and F'HEUN NO. 2 inlet connections
(SERVICE MANIFOLD). Connect a common
f,OlIrCf.' 01 gaseous Jllh'ogen to Cllters.

b. Mal,~ Bllre ~'nEON NO. 1 and NO. 2
Int'JI conne,,1 plulllbin({ Is installed between con
soles No. 1 ann No.2.

c. Install pressure caps on FUEL PUMP IN
LET and LOX PUM P INLET (lA3). HELIUM HT
EXCH INLF.'J' and L·OX HT EXCH INLET (lAS),
LOX BS LINE (2Al), and FUEL BS UNE (2A3).

d. Slowly apply 110 ±10 pslg ,,;aBeous nltro
l;en (0 cQnsole.

e. Open FREON NO. I shutoff valve
(MANU'OLD Pm,;SSURE SHUT-OFF VALVE
PANEL). NO. I ~Ilr:ON PRESS ON light
(IA7) coIlles on.

f. Open FHEON NO. 2 shutQff valve
(MANU'OJ,fl PRES/lUllE SHUT-OFF VALVE
PANEL). NO.2 FREON PRESS ON light (IA7)
comes on.

g. Apply l,'ak-test compound tQ all pres
surized lines and c"nner,UQns between (reon
Inlet conneclfQns Oil SERVICE MANIFOLD and
panels lA3, lAS, 2/\1, ~\Ild 2A3. No leakage is
allowable.

1>. Move Msr, Am F/M BEL handle (IA3) tQ
mGH !")IlI11on. Open Jo'REON TO MSI, AIR
v"lve; FUEL PUMP INLET PREIlS gage (1M)
Indicates 110 i 10 pst.

1. Apply ifak-leB! compound to all pre,
surtzcd !lnes ;'.nd connections downstream of
FREON TO MI:lL AiR va.lve (lAS). No leakage
Is allowable.

j. Closl' FREON 1'0 MSL AUI valve (lA3).
Open FUEL PUMP BI.EED valve (MANlf'Ol.D
BI,EED PANEL) to reduce pressure to zerQ.

k. MQve MSL AIR F/M SEL handle (lA3) to
thl' BY-PASS posltlQn and close FUEL PUMP
BLElm valvl' (MANIFOLD BLEED PANEL).

1. Move L, C. AIR FIM SEL handle (tA3) to
HIGH position. OpE'1l FREON TO L. C. AlH
valve; LOX PUMP INLET i'RESS gage (1M)
Indicates 110 ilO psI.

m. Apply leak-test compound to all pres
surized lines and connectiQns downstream Qf
:FREON TO L. C. AIR valve (IA3). No leakage
Is allowable.

n. Close FREON TO L. C. AIR valve (lA3).
Open LOX PUMP BLEED valve (MANIFOLD
BLEED PANEL) tQ reduce pressure to zero.

o. Move L. C. AIR F/M SEL handle (IA3) to
BY-PASS pOSition and close LOX PUMP BLEED
valve (MANIFOLD BLEED PANEL).

p. Open FREON TO HELIUM valve (IA5);
HELIUM PRESS gage (lA3) indicates 110 ±10 psi.

q. Apply leak-test cQmpound to all pres
surized lines and connectlof18 downstream of
FR~;ON TO HELIUM valve (lAS). No Icakage ts
allQwable.

r. C1Qse FREON TO HELIUM valve (lAS).
Open HEI,lUM BI.~ED val"e to reduce pressure
to zero; close HELIUM BLEED valve.

s. Open FREON TO GN valve (lA5); GOX
PRESS gage (lA3) Indlcatei 110 ilO psi.

t. Apply leak-test compound to all pres
surized lines and connections downstream Q(
.'REON 'j 0 GN

2
valve (lAS). l'JQ leakage is

allQwable.

u. Close FREON TO GN2 valve (lAB). Open
GN 2 BLEED valve to reduce pressur" to ZerQ.
Close GN2 BLEED valve.

v. Move FLOWME fER SEL IIandle (2AI) to
HIGH posl~lon. Open ~'REON TO LOX B. S.
valvl!. HIGH pressure gage (2A8) indicates
110 ±IO psi; LOW pressure gage (2A8) indicates
lOS is psi.

w. Apply leak-test cQmpound to all pres
surized lines and connections downstream of
FREON TO LOX B. S. valve (2AI). No leakage
Is allowabll'. Open valve on LOX B. S. BLEED
panel to red"ce pressure to zero.

x. ~ove FLOWMETER /lEL handle (:lAJ) IQ
By··pASS position and close valve Qn LOX B. S.
BLEl1D panel.

y. Move F1M SEI, handle (M3) to IIIGH posi
tion. Open FREON TO FUEl, B. S. valve.
HIGH pressure gage (2M) Indicates 110 ±lfJ psi;
LOW pressure gage (2M) indicates lOB i5 psi.
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z. Apply leak-test compound to all pres
surized lines and connections downstream of
FREON TO FUEL B, S. valve (2A3). No leak
age is allowable.

aa. Close FREON TO FUEL B. S. valve
(2A3) and open valve on FUEL B. S. BLEED
panel to reduce pressure to zero.

abo Move F!M SEL handle (2A3) to BY
PASS position and close valve on FUEL B. S.
BLEED panel.

ac, Reduce gaseous nitrogen source pres
sure to zero. Open FREON NO. 1 valve and
FREON NO. 2 valve (MANIFOLD BLEED
PANEL) unUl system pressure i~ reduced to
zero; NO. 1 FREON PRESS ON light and NO.2
fREON PRESS ON light go off.

ad. Close the follOWing valves,

(I) F'REON NO. I and FREON NO. 2 shut
off valves (MANIFOLD PRESSURE SHUT-OFF
VALVE PANEL).

(2) FREON ;"0. 1 and FREON NO. 2
valves (MANIFOLD BLEED PANEL).

ae. Remove source of gaseous nitrogen and
filters from FREON NC'. I and FREON NO. 2
inlet connections (SERVICE MANIFOLD); pres
sure-cap Inlets.

5-23. HYDRAULIC SYSTEM L.EAK-TEST. The
temperature of the test fluid must not be less

I than 35" or more than 125· F any time during
testing. See figure S-2 for the hydraulic re
qUirements and figure 5-12 for the pneumatic!
hydraulic schematic.

a. Connect a 5- micron filter to IIYD PRESS
connection (SERVICE MANIFOLD) and connect
a facillty hydraullc supply to the filler.

b. Make sure hydrauU~ Jnterconnect plumb
Ing Is Installed between consoles No. I and
No.2.

c. Conne~t a line fmm HYI> DRAIN connec
tion (INTERCONNECT MANIFOLD, console
No.1) to sUiJply reservoir.

d. Connect a line from lIYD REG DRAIN
(RETURN l\'iANIFOLD) to supply reservoir,
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e. Connect a line from HYD RETURN
(RETURN MANIFOLD) to supply reservoir.

f. Install pressure cap on HYD HI. FLOW
OUTLET (IA2).

g. Install pressure caps on FUE 1, IllGH
PRESS Llrlli and GRD SUPPLY PORT (2A7).

h. Connect a line from OVERRIDE PORT to
OPENING PORT; connect a line from ORO
SUPPLY PORT to both CLOSING PORT and
f>'W1TCH MANIF TAP (lAl).

I. Check that hydraulic high-flow regulator,
located at the rear and below panel (lAl), Is
fully open (adjustment fully clockwise).

j. Close all regulators, shutoff vl.lves, find
bleed valves, and position selector valves to
BY-PASS, OFF, or CL.

k. Check that MAIN POWER swllch Is ON
(IA8) and CIRCUIT BREAKER 15 AMPS (2A9) is
pushed In.

I. Move LIGHT SWITCH and AC I.INE switch
(2A9), located Inside temperature reeol'der door,
to on; panel light comes on.

m. Move MOTOR switch of temperature
recorder to ON (2A9). Chllnnel 2 Indicates hy
draulic fluid Inlet temperature and channel 3
indicates hydraulic fluid return temperature.
Ignore printout of channels '., 4, 5, and 6.

n. Slowly In~rease facility hydraulic sUPiJly
pressure In 500-pslg Increments, to 2,600 ·,200
pslg. Check for leakage from SERVICE MANI
FOLD to MANIFOLD PRESSURE SHUT-Of'F
VALVE PANEl,. No leakage Is allowable.

o. Slowly open HYDRAULIC PHESSURE
valve (MANIFOLD PRESSURE SllUT-OFF
VALVE PANEL); HYD PRESS ON light comeS on
and GROUND light goes off (tNT).

p. Lift guard on GBD CHECKOUT switch
(2A7); move switch to ENGIrlE position and hold.
GROUND light gOf!S off and ENGINE Ught re
mains off (2A7) ,

q. Release GRD CHECKOUT swllch (2A7) and
close switch guard. GROUND light comes on.
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r. Check for leakage fr(,m SERVICE MANI
FOLD to INLET PRESS RltG and OVERRIDE
PRESS REG (tAt), HYD III FLOW SHUT-OFF
(lA2), HYDRAULIC SYS'fEM (MANIFOLD
BLEED PANEL), HYn PRESS REG (2A3), and
HYD PRESS REG and FUEL HIGH PRESS REG
(2A7). No leakage Is allowable.

s. Slowly open INLET PRESS REG In 500
pslg increments, holding each Increment for
one minute, until INLET PRESS, CLOSING
PORT PRESS, and SWITCH MANIFOLD PRESS
gages indicate 2,2(10 ±100 psi (tAl). Check for
leakage downstream of regulator. No leakage
is allowable.

t. Close INLET PRESS REG; INLE'f PRESS,
CLOSING PORT PRESS, and SWITCH MANI
FOI.D PRESS gages decrease to zero (lAl).

u. Slowly open OVERRIDE PRESS REG In
500-pslg Increments, hoiding each Increment
for one minute, untll OVERRIDE PRESS and
OPENING PORT PRESS gages Indicate 2,200
of tOO psi (lAt). Check for leakage downstream
of regulator. No leakage is allowable.

v. Close OVERRIDE PRESS REG; OVER
RIDE PRESS and OPENING PORT PRESS gages
dec·..ease to zero (lAl).

y,. Slowly open llyn In-FLOW SHUTOFF
valve. Slowly open UYD In-FLOW REG in
500-pslg Increments, holding each Increment
for one n.!nute, until llYD ill-FLOW PRESS
gage indicales 2,200 ±tOO psi (IA2). Check for
leakage downstream of shutoff valve. No leak
age is allowable.

x. Close HYD ill-FLOW SHUTOFF valve;
close HYn HI-FLOW REG; llYn In-FLOW
PRESS gage decreases to ?ero.

CAUTION
HYD HI-FLOW SHUTOFF valve must
be completely closed before closing
HYD HI-FLOW REG because damage
to or failure of valve 19-9023747 can
result.

y. Slowly open FUEL mGH PRESS REG
until FUEL HIGH PRESS gage Imlicates 500 ,1,50
psi (2A7). Check for leakage downstream of
regulator. No leakage is allowable.

z. Close FUEL HIGH PRESS IlEG; J"UEL
HIGH PRESS gage decreaaes to zero (2A7).

as. Slowly open HYD PRESS REG in 500
pslg increments, holding each increment for
one minute, until IlYD PRESS gage Indicates
2,200 ,1,100 p91 (2A'l). Check for leakage
downstream of regulator. No leakage Is
allowable.

abo Close Hyn PRESS REG; Hyn PRESS
gage decreases to zero (2A7).

ac. Install a tee In GG CONT VALVE CLOS
ING INLET and connect a line, with a needle
valve, between tee and GG CONT VALVE OPEN
ING INLET (2A3).

ad. Install a tee In NO. I MLV CLOSING
PORT and connect a line between tee and NO. 2
MLV CLOSING PORT (2A3).

ae. Connect a line between tees of steps ac
and ad and open needle valve.

at. Move control switch to OPEN.

ago Slowly open Hyn PRESS REG III 500-pslg
I,lcrements, holding each Increment for one
mlnut.e, until OPENING INLET PRESS and
CLOSING INLET PRESS gages indicate 2,200
±tOo psi (2A3). Check fOl' leakage downstream
ot regulator and up to CIRCUIT BEL and MLV
SEL VALVE selector valves. No leakage Is
allowable.

ah. Move control switch to CLOSE.

al. Close HYD PREBS REG; OPENING INLET
PRESS AND CLOSlNG INLET PRESS gages
decrease to zero (2A3).

aj. Close needle valve and move CIRCUIT
SE L selector valvs to GG position (2A3).

ak. ,~ove HYD RETURN FLOW selector
valve to LOW and slowly open HYD PRESS REG
until CLOSING INLET PRESS gage Indicates
2,200 ±IOO psi (2A3).

al. Slowly open needle valve and adjust flow
until Hyn RET FLOW flowmeter indicates 2. I
gpm (2A3). HYD RETURN PRESS light comes
on CtA7) and OPENING INLET PRESS gage indi
cates 45 ,1,5 psi (2A3). Check for leakage down
stream ot selector valve and up to return check
valve (2A3). No leakage Is allowable.

am. Close needle valve and move HYD
RE1'URN FLOW self'ctor valve to HIGH (2A3).

an. Turn HYD RETURN FLOW selecto:1'
switch (FLOW RATE INDICATOR) to LOW (2Al).

aD. Slowly open needle valve alld adjuet flow
until HYD RETURN FLOW meter indicat"s
2 gpm (2Al). Check for leakage from mrD
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RETURN FLOW selector valve (2A3) to hy
draulic return check valve (2A 1) and from hy
draulic return check valve to IIYD HETURN
port (2Al). No leakage is allowable.

ap. Close IIYD PRESS REG; CLOSING IN
LET PRESS and OPENING INLET PRESS gages
decrease to zero (2A3).

aq. Move control switch to OFF.

ar. Move CIRCillT SEL seleclor valve to
CL and IIYD RETURN FLOW selector valve to
CL (2A2).

as. Connect a line between ORO SUPPLY
PORT (2A7) and IMV OUTLET PORT (2A5).

at. Slowly oepn IIYD PRESS REG until IIYD
PRESS gage (2A7) and IMV OUTLET PRESS
gage (2A5) indicate 2,200 t100 psI. Check for
leakage from IMV OUTLET PORT TO IMV
OUTLET PRESS gage (2A5). No leakage Is
allowable.

au. Close IIYD PRESS REG; IIYD PRESS
gage (2A7) and IMV OUTLET PRESS gage
(2A5) decrease to zero.

avo Install needle valve to CLOSING PRESS
RETURN (2A5).

aw. Disconnect line from IMV OUTLET
PORT and connect It to needle valve of step av
(2A5). Close needle valve.

ax. Slowly open IIYD PRESS REG until IIYD
PRESS gage indicates 2,200 t100 psi (2A7).

ay. Slowly open needle valve and adjust flow
until CLOSING PRESS RETURN flowmeter Indi
cates 5,000 cc/mln (2A5). Check for leakage
from CLOSING PRESS RETURN port up to
return check valve (2A5). No leakage Is
allowable.

az. Close IIYD PRESS REG (2A7) and then
clos~' needle valve; IIYD PRESS gage decreases
to zero.

ba. Disconnect needle vl<lve and line from
Cl,OSING PRESS RETURN and connect them to
IMV RETURN PORT (2A5).
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bb. Repeat step ax and slowly open needle
valve and adjust flow until IMV RETURN flow
meter Indicates 30 ce/min (2A5). Check for
leakage from IMV RETURN PORT up to return
cheek valve (2A5).

be. Close IIYD PRESS REG (2A7) and then
close needle valve; HYD PRESS gage decreases
to zero.

bd. Disconnect needle valve and line from
IMV Rf~TURN PORT (2A5) and connect them to
GRD RETURN LINE (2A7).

be. Repeat step ax, slowly open needle valve,
and adjust flow until IIYD HETURN FLOW flow
meter Indicates 0.82 gpm (2A7). Check for leak
age from GRD RETURN LINE port to return
check valve (2A7). No leakage Is allowable.

bf. Close IIYD PRESS REG and then close
needle valve; IIYD PRESS gage decreases to
zero (2A7).

bg. Disconnect needle valve and line from
GRD RETURN LINE and connect them to ACT &
IIYD RETURN LINE (2A7).

bh. Turn IIYD RETURN FLOW selector switch
(FLOW RATE INDICATOR) to IIIGH (2Al).

bl. Repeat step ax and slowly open needle
valve until IIYD RETURN FLOW meter indicates
2 gpm (2Al). Check for leakage from ACT &
IIYD RETURN LINE port to return check valve
(2A7). No leakage Is allowable.

bJ, Close IIYD PHESS REG (2A7) and then
close needle valve; IIYD PRESS gage decreaDes
to zrro (2A7).

bk. Disconnect needle valve and line from
ACT & HYD RETURN LINE and ORD SUPPLY
PORT (2A7).

bl. Install needle valve to IIYD RETUHN
(lAl) and connect lines between GRD SUPPLY
PORT and needle valve (tAl). Close needle
vdve.

brn. Slowly open INLET PHESS REG until
INLET PRESS gage Indicates 2,200 *100 psi
(IAl) •
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bn. Move FLOWMETER SELECTOR valves
to LOW•. Slowly open needle valve and adjust
flow unlll HYD RETURN LOW flowmeter IndI
cates 200 cc/rnln (lAI). Check for leakage of
hydraulic return system. No leakage Is
allowable,

boo Close needle valve and move FLOW
METER SELECTOR valve to HIGH (IAI).

bp. Slowly open needle valve and adjust flow
until HYD RETURN HIGH f10wmetel indicates
2. I gpm (lAl). Check for leakage from HYD
RE'r to return check valve (lAI). No leakage
Is allowable.

bq. Close needle valve and close INLET
PRESS REG; INLET PRESS gage decreases to
zero (IAI).

br. Close HYDRAULIC PRESSURE valve
(MANIFOLD PRESSURE SHUT-OFF VALVE
PANEL) and open HYDRAULIC SYSTEM valve
(MANIFOLD BLEED PANEL); HYD PRESS ON
light goes off (IA7). Close HYDRAULIC SYS
TEM valve.

bs. Decrease facUlty hydraulic supply pres
Sure to zero.

bt. Disconnect all lest equipment and Install
caps On all open ports.

5-24. GN2 SYSTEM FUNCTION-TEST.

a. Connect a 5-mlcron filter to GN2 Inlet
connection (SERVICE MANIFOLD). Connect a
source of gaseous nitrogen to filler.

b. Make sure gaseous nitrogen Interconnect
plumbing Is Installed belween consoles No. I
and No.2.

c. Install pressure caps on ~'UEL LINE and
PRESERVATIVE INLET (lA2), SEQUENCE
INLET PORT and SEQUENCE OUTLET PORT
(2AI), and LOX HT EXCH INLET (lA5).

d. Make sure GOX BACK PRESS. valve
(lA6) Is open and all remaining gaseous nitro
gen valves and regulators are closed.

e. Open GN2 shutoff valve (MANIFOLD
PRESSURE SHUT-OFF VALVE PANEL).

f. Slowly apply gasMUS nItrogen to cunsole
until GN2 PRESS ON li~ht (lA7) comes on. Light
comes on at 5-10 pslg.

g. Slowly Increasf: gasenus nitrogen pressure
unlll GN2 relief valv,e actuates. Relief valve
actuates at 3,350 (+0, -ISO) pslg.

h. Reduce gaseous nitrogen pressure to zero.
GN2 reHel valvt! reseats. AdJl1st gaseous nitro
gen pressure to 2,700 ±200 pslg.

NOTE

After pressure buildUp within the
temperature recorder (2A9) and
flow rat', indicator (2AI), the purge
rellet valves, mounted on tho'! rear
of the units, relieve Intermittently
whUe the GN

2
system ts pressurized.

i. Install a shutoff valve on PRESERVATIVE
INLET (lA2); close shutoff valve.

J. Open PRESERVATIVE INLET S/O valve
and FUEL INLET S/O valve (lA2).

k. Slowly open GN2 PRESS REG (lA2) until
preservative Inlet reilef valve actuates. Relief
valve actuates at 125 *6 psi, as Indicated on
FUEL INLET PRESS NO.1 gage. PRESERVA
TIVE INLET PRESS gage (1A2) lockout valve
actuates at 100 ±1O pSlg.

I. Close PRESERVATIVE INLET S/O valve
(IA2). Open shutoff valve installed on PRE
SERVATIVE INLET until PRESERVATIVE IN
LET PRESS gage Indicates zero; close shutoff
valve.

m. Open GN2 PRESS REG. (IA2) until fuel
inlet rellet valve actuates. Relief valve
actuates at 330 i22 pSi, as Indicated on FUEL
INLET PRESS NO. 1 gage.

NOTE

The pressure reading on FUEL IN
LET PRESS NO. 2 gage must rise
more slowly than the reading on
FUEL INLET PRESS NO. 1 gage.

n. Close GN2 PRESS REG and open FUEL
INLET VENT valve to reduce pressurl.' to zero
(1A2).
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o. Close FUEL INLET VENT valve and
FUEL INLET S/O valve. Remove shutoff valve
from PRESERVATIVE INLET; pressure-cap
PRESERVATIVE INLET connecl1Cm (lA2).

p. Slowly op~n GN2 PRESS REG. (lAS) until
LOX heat exchanger Inlet relief valve actuates.
Rellef valve actuates at 1,500 t75 psi, as indi
cated on GOX PRESS gage.

q. Close GN2 PRESS REG. (lAS) and slowly
open GN2 BLEED valve until GOX PRESS gage
(IA5) indicates zero; Clos~ GN

2
BLEED valve.

r. Open GN2 PRESS REG. until 1,000 t50
psi is indicated on GOX PRESS gage (lAS),

s. Close GOX BACK PHESa. valve (lAG) and
GN2 PRESS REG, (lAS). SlOWly open GN2
BLEEP valve until GOX PRESS DROP gage
(IA8) Indicates 3 to. 5 psi. Close GN

2
BLEED

valve.

t. Record differential pressure rf -.ding on
GOX PRESS DROP gage (lAG). Leave pressure
locked-up in system for 10 minutes; record
differential pressure reading again on GOX
PRESS DROP gage, Difference between read
Ings must be less than 0.25 psig.

u. Slowly open GOX BACK PRESS. valve
(IA6) and open GN2 BLEED valve to l'educe
pressure to zero; close GN 2 BLEED valve.

v. Slowly open GN2 l'RESS REG (2AI) until
sequence inlet port rellef valve actuates. Relief
valve actuates at 750 t27 pslg.

w. Close GN2 PRESS REG (2AI) and open
GN2 BLEED valve (2AI) to reduce pressure to
zero; close GN

2
BLEED valve.

x. Reduce gaseous nitrogen source pressure
to zero and open GN2 valve (MANIFOLD
BLEED PANEL) until system pressure Is re
duced to zero. GN

2
PRESS ON Ught (IA7) goes

ofI.

y. Close GN 2 valve (MANIFOLD bLEED
PANEL) and close GN 2 shutoff valve (MANI
FOLD PRESSURE SHUT-OFF VALVE PANEl,).

z. Remove SOurce of gaseous nitrogen and
filter from GN2 inlet co~nectlon (SERVICE
MANIFOLD); pressure-cap Inlet.
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5-25. HELIUM SYSTEM FUNCTION-TEST.

II. Connect a 5-micron filter to HELIUM inlet
cormectl.:m (SERVICE MANIFOLD). Connect a
so~rce of hellum to filter.

b. Insial1 a bleed valve on HELIUM HT EXCII
11'-11,1£'1' (lAS) and close bleed valve.

c. Make Sure HELIUM BACK PRESS valve
(I A6) is open and all remaLII,ng helium valves
aad regulators are closed.

d. Open HELIUM shutoff valve (MANIFOLD
PRESSURE I'lHUT-OF~' VALVE PANEL).

e. Slowly apply helium supply pressure to
console until HEI,IUM PRESS ON light (IA7)
c,)meS on; light comes on at 5-10 psig.

I. Slowly increase helium supply pressure
until helium reHel valve actuates; relief valve
ae·tuates at 3,350 (+0, -ISO) psig.

g. Reduce helium supply pressol'e to zero;
heHum relief valve reseats. Adjust helium
supply pressure to 2,700 t200 pslg.

h. Slowly oper HELIUM PRESS REG (IA5)
untl.! lIelium heat exchanger inlet relle! valve
aclu,ltE'S. Relief valve actuates at 300 tIS psi,
as indicated on HELIUM PRESS gage.

l. Close HF.:LIUM PRESS REG (IA5) and open
blelld valve at lIEI,IUM HT EXCH INLET until
HELIUM PRESS gage Indicates zero; close
bieed valve.

J. Open HELIUM PRESS REG unll! 250 ,10
pili is indicated on HELIUM PRESS gage (lAS).

k. Close HELIUM BACK PRESS valve (lA6)
and HELIUM PRESS REG (lAS). Slowly opell
HELIUM Br,EED valve untllllELIUM PRESS
DROP gagt' (IA6) indicatE'S 3 to. 5 psi; close
HELIUM Bl",EED valve.

I. Recl)rd differelltl"J pressure reading on
HELIUM PR~~SS DROP gage (IA6). Leave pres
sure locked-Up In system for 10 minutes;
record differ~ntlal pressure reading again on
HELIUM PRI';SS DROP gage. Difference between
readings must he less thall O. 25 p_Ig.
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m. Slowly open HELIUM BACK PRESS valve
(1M) and open lIELIUM BLEED valve to
reduce pressure to zero.

o. Reduce helium supply pressure to zero
alld open HELIUM valve (MANIFOLD ULEED
PANEL) until system pressure Is reduced to
zero. HELIUM PRESS ON light (lA7) goes off.

o. Close HE LlUM valve (MANIFOLD ELEED
PANEL) and HELIUM shutoll valve (MANIFOLD
PRESSURE SHUT-OFF VALVE PANEL).

p. Remove source of helium and filter from
HELIUM Inlet connection (SERVICE MANIFOLD);
pressure-cap Inlet.

5-26. LOX-CLEAN AIR SYSTEM FUNCTION
TEST.

a. Connect a 5-mlcron-flller to LOX
CLEAN AIR Inlet conlle"Uon (SERVICE MANI
FOLD). Connect a source of LOX-clean air to
filter.

b. Make sure LOX-clean Interconnect plumb
Ing is Installed between consoles No. 1 and
No.2.

c. Install pressure caps on LOX PUMP
Il<LET (lA3), LOX PUMP SEAL" GO AC1'U
ATOll PURGE and GO LOX INJECTOR «. LOX
DOME PURGE (lAS). and LOX BS LINE (2Al).

d. Open L. C. AIR shutoff valve (MANIFOLD
PRESSURE SHUT-OFF VALVE PANEL).

e. Slowly apply I.OX-clean air to console
until LOX CLEAN AIR ON light (1M) cemes on;
light comes 011 at 5-10 pslg.

f. Slowly Increase r.OX-clean air pressure
until LOX-clean air relief valve actuates;
relief valve actuates at 3,350 (+0, -150) pslg.

g. Reduce LOX-clean air pressure to zero;
LOX-clean air relief valve reseals. Adjust
LOX-clean air pressure to 2,700 .200 pslg.

h. Remove pressure cap from LOX PUMP
INLET cOllnectlon (lA3) and Install pneumatic
needle valve. Close needle valve.

!. Make sure L. C. AIR F/M SEL hanoi"
(IA3) is In BY-PASS position.

J. Slowly open L. C. AIR PRESS REG (lA3)
until LOX pump Inlet relief valve actuates. Re
lief valve actuates at 125 .6 psi, as Indicated on
LOX PUMP INLET PRESS gage (1M).

k. Close L. C. AIR PRESS REG (lA3) to
reduce pressure to zero; relief valve reseats.
Open L. C. AIR PRESS REG to 30 (+3, -0) psi,
as indicated on LOX PUMP INLeT PRESS gage
(lA4).

I. Move l.. C. AIR F/M SEL handle (IA3) to
LOW position. Slowly open pneumatic needle
val'-e (1.\3) to adjust flow, In four equal Incre- I
ments, from 30 to 300 sclm, as Ir,dlcated on
LOX CLEAN AIR FLOW-LOW flowmeter (lA3).
Float must rise smoothly and stabllize at each I
Increment.

m. Close pneumlitlc needle valve (IA3);
move L. C. AIR F/M SEL handle to HIGH
position.

n. Opell L. C. AIR PRESS REG (IA3) untll
100 ±5 psi Is Indicated on LOX PUMP INLET
PRESS gage (lA4).

o. Open pneumatic needle valve (lA3) to
adjust flow, In four equal Increm,mts, from I
30 to 300 sclm, as Indicated on LOX CLEAN
AIR FLOW-HIGH flowmeter (lA3). Float must I
rise smoothly and stabilize at each Increment.

p. Close L. C. AIR PRESS REG (IA3l, move
I,. C. AIR F/M SEL handle to BY-PASS posi
tion, then open pneumatic needle valve to
reduce pre~sure to zero.

q. Remove pneumatic needle valve from LOX
PUMP INLET; pressure-cap connection.

r. Slowly open L. C. A!R PRESS REG (IAli)
until LOX-clean all' pressure relief valve
actuates. Relief valve actuates at 105 .5 psi,
as Indicated on LOX CLEAN AIR PRESS gage
(lAS). .

s. ClC'se L. C. AIR PRESS REG (lAS) to
reduce pressure to zero.

t. Remove pressure cap Crom LOX B8 LINE
(2Al) and In~tall plleumatlc needle valve. Clost·
r,eedle valve.
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u. Move FLOWMETER SEL handle (2AI) to
LOW position; open L. C. AIR LOW PRESS
REG (2AI) until 30 +2 psi Is Indicated on LOW
pressure gage (2A6).

,'. Open pneumatic needle valve to adjust
I flow, In four equal Increments, from 1. 3 to

13.0 selm, as Indicated on LOX B. S. LEAK-

I AGE LOW PRESS flowmeter (2AI). Float must
I ise smoothly and stabilize at each Increment.

w. Close L. C. AIR LOW PRESS REG (2AI);
close pneumatic needle valve.

x. Move FLOWMETER SEL handle (2AI) to
BY-PASS position.

y. Open L. C. AIR HIGH PRESS REG (2AI)
until 115 +10 psi is indicated on HIGH pressure
gage (2A8), LOW pressure gage (2A8) lockout
valve actuates at 105 .5 psig.

z. Move FLOWMETER SEL handle (2AI) to
HIGH position. Open L. C. AIR HIGH PRESS
REG until 1,750 +50 psi Is Indicated on HIGH
pressure gage (2A8).

aa. Open pneumltllc needle valve to adjust
I flow. In four equal Incremente, from 3 to 30

SClm, as Indicated on LOX B. S. LEAKAGE

IHIGII PRESS flowmeter (2AI). Float must rise
smoothly and stabilize at each Incr~ment.

abo Close L. C. AIR HIGH PRESS REG (2AI),
open pneumatic needle valve to reduce pres
sure 10 zero, and move FLOWMETER SEL
handle to BY-PASS position.

ac. Remove pneumatic needle valve from
LOX B. S. LINE (2AI); pressure-cap connection.

ad. Reduce LOX-clean all' source pressure
to zero. Open L. C. AIR valve (MANIFOLD
BLEED PANEL) until system pressur~ Is re
duced to zero. LOX CLEAN AIR ON light (lA7)
goes off. .

ae. Close L. C. AIR valve (MANIFOLD
BLEED PANEL) and close L. C. AIR shutoff
valve (MANIFOLD PRESSURE SHUT-OFF
VALVE PANEL).

af. Remove source of LOX-clcan all' and
filter from LOX CLEAN AIR inlet connection
(SERVICE MANIF'OLD); pressure-cap Inlet.
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5-27. MISSILE AIR SYSTEM FUNCTION-TEST.

a. Connect a 5-micron filter to MSL AIR In
let connection (SERVICE MANIFOLD). Co",ect
a source of missile all' to filter.

b. Make sure missile all' Interconnect plumb
Ing Is Installed between consoles No. I and
No.2.

c. Install pressure caps On FUEL PUMP
INLET (lA3), FUEL as LINE (2A3), and IMV
(.L1NT PORT (2A7).

d. Open MSL AIR shutoff valve (MANIFOLD
PRESSURE SHUT-OFF VALVE PANEL).

e. Slowly apply missile air to console until
MISSI1,E AIR ON light (IA7) comes on; light
comes On at 5-10 pslg.

f. Slowly Increase missile all' pressure
until miSSile all' relief valve actuates. Relief
valve actuates at 3,350 (+0, -150) pSlg.

g. Reduce missile all' pressure to ~ero;

missile all' relief valve reseats. Adjust
missile all' pressure to 2,700 +200 psig.

h. Remove pressure cap from FUEL PUMP
INLET (lA3) and Install pneumatic needle valve.
Close needle valve.

I. Make sure MSL AIR/F/M SEL handle
(1A3) is In BY-PASS position.

j. Slowly opcn MSL AIR PRESS REG (IA3)
until fuel pump Inlet relief valve actuates. Re
llef valve actuates at 125 .6 psi, as indicated
on FUEL PUMP INLET PRESS gage (lM).

k. Close MSL AIR PRESS REG (lA3) to
reduce pressure to zero; relief valve reseals.
Open MSL AIR PRESS REG to 30 .2 psi, as
Indicated on FUE I, PUMP INLET PRESS gage
(IA4).

I. M~ve MSL AIR F/M SEL handle (IA3) to
LOW position. Open pneumatic needle valve to
adjust flow, In fpur equal increments, from I
20 to 200 scim, as indicated on MISSILE AIR
FLOW-LOW flowmeter (IA3). Float must rise I
smoothly and sw.blllze at each Increment.
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m. Close pneumatic needle valve; move
MSL AIR FIM SEL handle (1A3) to HIGH
position.

n. Open MSL AIR PRESS REG (IA3) until
100 .5 psi Is Indicated on FUEL PUMP INLET
PRESS l~ge (lA4).

o. Open pneumatic needle valve to adjust
I flow, In four equal Increments, frvm 20 to 200

scim, as indicated On MISSILE AIR FLOW-

I HIGH flowmeter (IA3). Float must rise
smoothly and stabilize at each Increment.

p. Close MSL AIR PRESS REG (IA3), move
MSL AIR ~'/M SEL handle (IA3) to the BY
PASS position, then open pneumatic needle
valve to reduce pressure to zero.

q. Remove pneumatic needle valve from
FUEL PUMP INLET; pressure-cap connection.

r. Remove pressure cap from FUEL BS
LINE (2A3) and Install pneumatic needle valve;
c~ose needle valve.

s. MO';e FIM SEL handle (2A3) to LOW
position. Open FUEL BS REG LOW (2A3)
until 30 .2 psi 1:1 Indlcat~ on LOW pressure
gage (2A4).

t. Open pneumatic needle valve to adjust
I flow, In four equal Increments, from 1. 3 to

13.0 sclm, as Indicated un FUEL B. S. LKG

I LOW flowmeter (2A3). Float must rise
smoothly and stabilize at each Increment.

u. Close FUEL BS REG LOW (2A3); close
pneumatic needle valve.

v. Move F1M SE L handle (2A3) to BY·
PASS position.

w. Open FUEL BS REG HIGH (2A3) until
115 .10 psi Is Indicated on HIGH pressure gage
(2M); LOW pressure gage (2A4) lockout valve
actuates at 105 ,5 pslg.

x. Move FIM SEL handle to HIGH position.
Open FUEL BS REG HIGH (2A3) until 2,000.50
psi Is Indicated on HIGH pressure gage (2A4).

y. Open pneumatic needle valve to adlust
I flow, In four equal Increments, from 7 to '/0

sclm, as indicated on FUEL B. S. LKG HIGH

I flowmetH (2A3). Float must rise smoothly
and stabllize at each Increment.

z. Close FUEL BS REG HIGH, open pneumatic
needle valve to reduce pressure to zero, and
move FIM SEL handle (2A3) to BY-PASSposltion.

aa. Remove pneumatic nee..Ue valve from
FUEL BS LINE (2A3); pressure-cap connection.

abo Move POWER switch (IAt) to ON and
turn rheostat knob to INCREASE until voltmeter
Indlc"tes 26 ,I volts; ammeter Indicates zero.

ac. Slowly open IMV CONT. PRESS. REG.
(2A7) unt'l 280 .10 Is Indicated I)n IMV CONT
PRESS-HIGH gage (2A7); IMV CONT PRESS
LOW gage (2A7) lockout valve actuates at
260 (+0, -to) pslg. '

ad. Slowly open IMV CONT. PRESS. REG.
(2A7) untll IMV control relief valve actuates.
Relief valve ~ctuates at 2,000 tlOO psi, as
Indlcatp.d on IMV CONT PRESS-HIGH gage.

ae. Close IMV CONT. PRESS. REG. (2A7)
until relief valve reseats. Open IMV CONT.
PRESS. REG. until 1,750 .100 psi Is Indicated
on IMV CONT PRESS-HIGH gage.

ai. Move IMV CONTROL switch (2A7) to
AUTOMATIC poliitlon; solenoid valve L2
energizes and closes (audibly).

ago Open IMV CONTROL BLEED valve (2M).
After pressure downstream of closed solenoid
valves Ll and 1.2 bleeds off, close IMV CON
TROL BLEED valve.

ah. Move control switch (IAl) to START
position and hold. Solenoid valve 1.1 energizes
and opens (audibly); AUTO light comes on and
MANUAL light goes off. Ignore all other lights.

al. Move control switch (tAl) to STOP posi
tion; release switch. Solenoid valve 1.1 de
energizes and closes (audibly); MANUAL light
comes on and AUTO light goes off.

al. Open IMV CONTROL BL~~ED valve (2A7).
After pressure downstream of closed solenoid
valves 1.1 and 1.2 bleeds off, close IMV CON
TROL ElLEED valve.

ak. Close IMV CONT PRESS. REG. (2A7).

al. Move IMV CONTROL switch (2A7) to
MANUAL position. Solenoid valve L~ deener
gizes and opens (audibly).
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am. Move POWER switch (IAl) to OFF posi
tion and turn rheostat knob fully counterr,lock
wise.

an. Reduce missile air pressure to zero.
Open MSL AIR valve (MANIFOLD BL'.,;ED
PANE L) until system pressure Is re'Juced to
zero. MISSILE AIR ON light (IA7) fjOeS off.

ao. Close MSL AIR valve (MANIFOLD
BLEED PANEL) and close MSL AIR shuwff
valve (MANlF'OLD PRESSURE SHUT-OFF
VALVE PANEL).

ap. Remove source ot mls~l1e air and filter
from MSL AIR inlet connection (SERVICE
MANIFOLD); pressure-cap Inlet.

5-28. FREON SYSTEM FUNCTION-TEST.

a. Connect a 5-mlcrvn tIlter to both FREON
NO. I and FREON NO 2 Inlet connections
(SERVICE MANIFOLD). Connect a common
source ot gaseous nitrogen to filter.

b. Make sure F'REON NO. I and NO. 2lnter
connect plumbing Is Installed between consoles
No. 1 and No. ;I.

c. Install pt'essure caps on FUEL PUMP
INLET and LOX PUMP INLET (lA3), HELIUM
HT EXCH INLET and·LOX HT EXCH INLET
(lA5), LOX BS LINE (2Al), and FIJEL BS
LINE (2A3).

d. Open FRE:ON NO. 1 and FREON NO. 2
shutoff vfllves (MANIFOLD PRE:SSURE SHUT
OFF VALVE PANEL).

e. SlOWly apply gaseous nitrogen to tM con
sole untll NO. 1 FREON PRESS. ON Ught and
NO. 2 FREON PRESS. ON llght corne on; Ilghts
come on at 5-10 pslg.

f. Close FREON NO. 2 shutotf valve (MANI
FOLD PRESSURE SHUT-m'F VALVE PANEL).

g. lHowly increase gaaeoulJ nitrogen pressure
until NO. I gaseous freon rellef/.alve actuates;
rellef valve actuates at 150 i5 palg.

h. Reduce gaseous nitrogen pressure until
NO. 1 gaseous freon relief valve re,seatsi in
crealle gaseous nitrogen prllssure to 100 il0
pslg.
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1. Open FREON NO. 2 shutoff valve (MANI
FOLD PRESSURE SHUT-OFF VALVE PANEL.).
Slowly increase gaseous nltroge:l pressure until
NO. 2 gaseous freon relief valve actuates; rellef
valve actuates at 150 ±n psig.

j. Reduce gaseous nitrogen pressure until
No. 2 gaseous freon relief valve reseats; in
crease gaseous nitrogen pressure to 100 ±IO
psig.

k. Move MSL AlR FIM SEL ar,d L. C. AIR I
F1M SEL handles (lA3) to HfGH position.

I. Open FREON TO MSL AIR valve (lA3);
FUEL PUMP INLET PRESS gage (IA4) indi
catesl00 ±10ps!'

m. Close FREON TO MSL AIR valve (lA3),
open FUEL PUMP BLEED valve (MANIFOLD
BLEED PANEL) to reduce pressure to zero,
then close FUEL PUMP BLEED valve.

n. Open FREON TO L. C. AIR valve (lA3).
WX PUMP INLET PRESS gage (lA4) Indicates
100 il0 psI.

o. Close FREON TO L. C. AIR valve (1A3),
open LOX PUMP BLEED valve (MANIFOLD
BLEED PANEL) to reduce pressure to zero,
th~n cluse WX PUMP BLEED valve.

oAf Move MSL AIR F/M SEL and L. C. I
AIR F/M SEL handles (IA3) to BYPASS posi
tion.

p. Make sure GOX BACK PRESSURE and
HELIUM BACK PRESS valve (IA6) are open.

q. Open FaEON TO HELIUM valve (IA5);
HELIUM PRESS gage (lAS) Indicates 100 ±IO
psI.

r. Close FREON TO HELIUM valve (IA5),
open HELIUM Bl~EE') valve to reduce pressure
to 1.ero, then close IIELIUM BLEED valve.

s. Open FREON TO GN2 valve (1'+'5); GOX
PRESS gage (lAS) Indicates 100 il0 psI.
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t. Close FREON TO GN2 valve (lAS), open
GN2 BLEED valve to reduce pressure to zero,
then close GN2 BLEED valve.

u. Open FREON TO LOX B. S. valve (2AI);
HIGH pressure gage (2A8) indicates 100.10 psi.

v. Close FREON TO LOX B. S. valve (2AI),
open LOX B. S. BLEED valve to reduce pres
sure to zero, then close LOX B. S. BLEED
valve.

W. OpE''l FREON TO FUEL B. S. valve (2A3);
HIGH prE:ssure gage (2A4) indicates 100 ±10 psI.

x. Close FREON TO FUEL B. S. valve (2A3),
open FUEL B. S. BLEED valve to reduce pres
sure to zero, then close FUEL B. S. BLEED
valve.

y. Heduce gaseous nitrogen source pressure
to zero. Open FREON NO. I and FREON NO.2
valves (MANIFOLD BLEED PANEL) until sys
tem pressure is reduced to zero. NO. I
FREON PRESS. ON light and NO.2 FREON
pRESS. ON light go off (IA7).

z. Close FREON NO. I and FREON NO. 2
valves (MANIFOLD BLEED PANEL) and close
FREON NO. I and FREON NO. 2 shutoff valves

'(MANIFOLD PRESSURE 3HUT-OFF VALVE
PANEL).

aa. Remove source of gaseous nitrogen and
fllter.~ from FREON NO. 1 and FREON NO. 2
inlet connections (SERVICE MANIFOLD);
pressure-cap Inlets.

5-29. HYDRAULIC SYSTEM FUNCTION
TEST. The temperature of the test flUid must

I not be less than 35 0 F or more than 125 0 F any
lime durtng testing. See figure 5-2 tor hy
draulic reQuirements and figure 5-12 for a
pne:.tmatl~/hydraul1c schematic.

a. Connect a S-micron filler to HYIJ PRESS
(SERVICE MANIF·OLD). Connect a facility
hydraulic supply to filler.

b. Make sure hydraulic Interconnect plumb
tng for HYD PRESS, HYD RETURN, and HYD
REG DRAIN In Installed between console No. I
and No.2.

c. Connect separate IIncs l,atwecr. HYD
RETURN and HYD REG DRAIN (RETURN
MANIFOLD) and supply reservoir.

d. Connect a line between HYD DRAIN (IN
TERCONNECT MANIFOLD, console No. I) and
supply reservoIr.

e. Check that hydraulic high flow regulatur,
located at rear and below panel (IAI), Is fully
open (adjustment fully clockwise).

f. Install a shutoff valve and a 0-1,000 pslg
test gage on HYD HI. FLOW OUTLET (lA2).
Gage must be downstream of shutOff valve.

g. Install a shutoff valve on HYD RETURN
port (2AI).

h. Install a shutoff valve on ACT & HYD
RETURN LINE (2A7) and Interconnect shutoff
valve to gage of step f, and to shutoff valve of
step g. Close all 3 valves.

i. Install needle valves on HYD RET (IAl),
GG CONT VALVE CLOSING INLET (2A3), GRD
RETURN LINE (2A7), IMV RETURN PORT, and
CLOSING PRESS RETURN (2A5).

j. Install shutoff valves on GRD SUPPLY
PORT and OVERRIDE PORT (IAI). Interconnect
shutoff valves and needle valve at HYD RET
(tAl). Close shutoff valves.

k. Interconnect GG CONT VALVE OPENING
INLET to needle valve on GG CONT VALVE
CLOSING INLET (2A3).

I. Interconnect GRD SUPPLY PORT to
needle valve on GRO RETURN LINE (2A7).

m. Interconnect FUEL :i1GH PRESS LINE
(~A7) to both needle valves on IMV RETURN
PORT and CIJOSING PRESS RETURN (2A5).
Close all needle valves.

n. Close all regulators, shutoff valves, and
bleed valves, and posltlun selector valves to
BY-PASS, OFF, or CL.

o. Check that MAIN POWER switch Is ON
(lAS) and CIRCUIT BREAKER 15 AMPS (2A9) Is
pushed In.

p. Move LIGHT SWITCH and AC Lim, switch
(2A9), located Inslde temperature recorder
door, to oni panel light comes on.

q. Move MOTOn switch of temperature re
corder to ON (2A9). Channel 2 IndlcateEl hy
draulic Inlet fluid temperature and channel 3
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I

Indicates hydraullc return fluid temperature.
Monitor temperature on both channels through
out test.

r. Open HYDRAULIC PRESSURE valve
(MANIFOLD PRESSURE slIu'r-on' VALVE
PANEL) and slowly Increase facility hydraullc
supply pressure to 50 (+5, -0) pSig. HYD
PRESS ON light comes on (JA7).

s. Slowly Increase facility hydraulic supply
preSSllre unlU hydraullc pressure relief valve
starts to relleve. Relief valve relieves at
3,000 (+0, -75) psig: flow in hydr"ulic return
system Is indicated by HYD RETURN PRESS
llght corning on (JA7).

t. Decrease facUlty hydraullc supply pres
sure unlll rellef valve reseats; Increase facility
hydraullc supply pressure to 2,600 ±200 psig.

u. Close HYDRAULIC PRESSURE valve
(MANIFOLD PRESSURE SHUT-OFF VALVE
PANEL) and open HYDRAULIC SYSTEM valve
(MANIFOLD BLEED PANEL); HYD PRESS ON
and HYD RETURN PRESS lights go off (JA7).

v. Close HYDRAULIC SYSTEM valve and
slowly open fiYDRAULIC PRESSURE valve; HYD
PRESS ON light comes on (JA7).

w. Open shutoff valve at GRD SUPPLY PORT
and slowly open INLET PRESS REG untll IN
LET PRESS gage indicates 2,200 ±IOO psi (lAI).

x. Move FLOWMETER SELECTOR valve to
LOW, slowly open needle valve at Hyn RET,

I and adjust flow, in four equal increments, from
20 to 200 cclrnln as Indicated On HYD RETURN
LOW flowmeter (JAI). HYD RETURN PRESS

I llght comes on (lA7). Float must rise smoothly
and stabllize at ea,'h Increment.

y. Close INLET PRESS REG, shutoff valve
at GRO SUPPLY PORT, and needle valve a'
HYD RET; move FLOWMETER SELECTOR
valve to HIGH. INLET PRESS gage decreases
to zero (lAI).

z. Open shutoff valve at OVERRIDE PORT
and slowly open OVERRIDE PRESS REG until
OVERRIDE PRESS gage indicates 2,200 ±100
psi (IAI).

5-40 Changed 11 Aprll 1967

aa. SlOWly open needle valve at HYD RET and
adjust flow, In four equal Increments, from 0.2 I
to 2. I gpm, as indicated on HYD RETURN HIGH
flowmeter (JAI). Float must rise smoothly and I
stabilize at each Increment.

abo Close OVERRIDE PRESS REG, shutoCl
valve at OVERRIDE PORT. and needle valve at
HYD RET; move FLOWMETER SELECTOR
valve to OF'F. OVERRIDE PRESS gage de
creases to zero (IAl),

ac. Open FUEL HIGIl PRESS REG until FUEL
HIGH PRESS b'age Indicates 500 ±50 psi (2A7).

ad. Slowly open needle valve at IMV RETURN
PORT and adjust flow, In four equal increments, I
from 3 to 30 cc/mln, as Indicated on IMV
RETURN flowmeter (2A5). Float must rise I
smoothly and stabilize at each increment.

ae. ~Iose needle valve at IMV RETUIlN
PORT, slowly open needle valve at CLOSING
PRESS RETURN, and adjust flow, til four equal I
Increments, from 500 to 5,000 cclmin, as
indicated on CLOSING PRESS RETURN flow
meter (2A5). Float must rise smoothly and I
stabilize a~ each Increment.

af. Close FUEL HIGH PRESS REG (2A7) and
open needle valve at IMV RETURN PORT:
FUEL HIGH PRESS gage decreases to zero
(2A7). Close buth ueedle valves.

ag, Open HYD PRESS REG until HYD PRESS
gage indicates 2,200 .100 psi (2A7).

ah. Slowly open needle valve at GilD RETUR"
LINE and adjust flow, in four equal increments, I
from 0.080 tu 0.80 gpm, as Indicated on HYD
RETURN FLOW flowmeter (2A7). Float must
rise smoothly and stabilize at each Increment.

at. Close HYD PRESS REG; HYD PRESS
gage decI'easp.s to zero (2A7). Close needle
valve.

aj. Move control switch to CLOSE.

ak. Open HYD PRESS REG until CLOSING
INLET PRESS gage Indicates 2,200 ±100 psi
(2A3). Move CIRCUIT SEL selector valve to
GO and HYD RETURN FLOW selector valve to
LOW (2A3).
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al. Slowly open needle valve at GG CONT
VALVE CLOSING INLET and adju6t flow, In
four equal increments, from 0.21 to 2. I gpm,
as Indicated on HYD RET FLOW flowmeter
(2A3). Float must rise smoothly and stabilize
at each Increment.

am. Close needle valve and move control
switch to OPEN. OPEN light comes on,
CLOSED light goes off, OPENING INLET
PRESS gage Indicates 2,200 .100 psi, and
CLOSING INLET PRESS gage decreases to
45 .5 psi (2A3).

an. Repeat step al; close HYD PRESS REG
and move CIRCUIT SEL selector valve to CL.
CLOSING INLET PRESS and OPENING INLET
PRESS gages decrease to zero (2A3).

ao. Move control switch to OFF. Close
needle valve.

ap. Turn HYD RETURN FLOW selector
switch (FLOW RATE INDICATOR) to HIGH
(2AI).

aq. Open shutoff v..lve at ACT & HYD
RETURN LINE (2A7) and open HYD til-FLOW
SHUTOFF valve (IA2).

ar. Open HYD HI-F' OW REG until HYD HI
FLOW PRESS gage indicates 2,200.100 psi
(IA2).

as. Slowly open shutoff valve at HYD HI
FLOW OUTLET (IA2) and adjust flow from
o to 45 gprn, as Indicated on HYD RETURN
FLOW meter (2AI). The 0-1,000 psi test gage
downstream of shutoff valve Indicates 500.100
psI.

at. Close shutoff valve at HYD HI- FLOW
OUTLET (lA2) and close shutoff valve at ACT
& HYD RETURN LINE (2A7).

au. Turn HYD RE'l'URN FLOW selector
switch (FLOW RATE INDICATOR) to LOW (2AI).

avo Slowly open shutoff valve at HYD
RETURN port and check that HYD RETURN
FLOW selector valve (2A3) Is In CL position.

aw, Slowly open shutoff valve at HYD HI
FLOW OUTLET and adjust flow from 0 to 18
gpm, as Indicated on HYD RETURN FLOW
meter (2AI). The 0-1,000 psi test gage must
not exceed 600 pSig.

ax. Close HYD HI-FLOW SHUTOFF valve
and HYD HI-FLOW REG (1;\2).

CAUTION

HYD ill-FLOW SHUTOFF valve must
be completely closed before closing
HYD HI- FLOW REG because damage
to or lallure of valve 19-9023747 can
result.

ay. Open shutoff valve at ACT & HYD RE
TUHN LINE (~A7). The 0-1,000 psi test gage
and HYD HI-FLOW PRESS gage decrease to
zero (IA2).

az. Close shutoff valvel< at ACT & HYD RE
TURN LINE (2A7), HYD RETURN port (2AI),
and HYD HI-FLOW OUTLET (IA2).

ba. Close HYDRAULIC PRESSURE valve
(MANIFOLD PRESSURE SHUT-OFF' VALVE
PANEL) and open HYDRAULIC SYSTEM valve
(MANIFOLD BLI;ED PANEL). HYD PRESS ON
and HYD RETURN PRESS lights go off (IA7).

bb. Move MOTOR, AC LINE, and LIGHT
SWlTCH switches (2A9), located inside temper
ature recorder, to 0:<'F; panel light goes off.

be. Decrease facility hydraulic supply pres
sure to zero and disconnect supply and filter
from HYD PRESS port (SERVICE MANIFOLD).

bd. Connect a 5-micron filter and facility
gaseous nitrogen supply to HYD PRE:SS port
(SERVICE MANIFOLD).

be. Close HYDRAUUC SYSTEM valve
(MANIFOLD BLEED PANEL) and Increase
facility gaseous nitrogen supply pressure to
700 ±50 palg.

b!. Open HYDRAULIC PRESSURE valve
(MANIFOLD PRESSURE SHUT··OFF VALVE
PANEL).

bg. Open INI,ET PRESS REG and OVER
RIDE PRESS REG until INLET PRESS and
OVERRIDE PRESS gages indicate 55 ±~ psi
(IAI); open shutoff valves at GRO SUPPLY
PORT and OVERRIDE PORT (IAll.

bh. Move FLOWMETER 9ELECTOR valve
to LOW and alowly open needle valve at HYD
HET port (IA 1). Contlnue purge until no liqUid
Is visible In HYD RETURN LOW flowmeter
(lAt).

bl. Close needle valve at HYD RET port and
move FLOWMETER SELECTOR valve to IIIGH.
Op~n needle valve and conllnue purge.

Changed 10 June 1968 5··41



Section V
Paragraphs 5-30 to 5-31

R-3896-5
Volume I

bi. Open FUE L HIGH PRESS RFG until
FUEL HIOH PRESS gage indicates 55 t5 psi
(2A7). Slowly open needle valves at IMV
RETURN PORT and CLOSlUO PRESS RETURN
(2A5) •

bk. Open HYO PRESS HEGuntli HYO PRESS
gage indicates 55 t5 psi. Slowly open needle
valve at GRO RETUHN LINE (2A7).

bl. Open shutoff valves at ACT &. HYO
RETURN LINE (2A7) and llYD RETURN port
(2AI).

bm. Open HYO HI-FLOW SHUTOFF valve
and open HYO HI-FLOW REG until liYO HI
FLOW PRESS gage indicat.,s 55 .5 psi (lA2).

bn. Slowly open shutoff valve .ltllYD HI ..
FLOW OUTLET (lA~) and continue pl'rge for
3 to.5 minutes; clos~ shutoff valve at ACT &
HYO RETURN LINE (2A7).

boo Move CIRCUIT SEL selector valve to
GG, HYO RETURN FLOW selector valve to
HIGH, and control swith to OPEN. OPEN llght
comes on (2A3). Allow purge to eontlnue for
3 to.5 minutes; close shutoff valve.

bp. Open HYO PRESS RFO until OPENINO
INLET PRESS gage Indicates 55 t5 psi. Slowly
open needle valve at GG CaNT VALVE CLOS
ING PORT (2A3). Continue purge for 3 to. 5
minutes and clnse necdle valve. Move MIN
SEL VALVE selector valve to eL, CiRCUIT
SEL selector valve to GO, and HYO RETURN
FLOW selector valve to LOW (2A3).

bq. Move Hyn RETURN FLOW selector
valve to LOW and control switch to CLOSE;
CLOSED light comes on (2A3).

5-42 Changed 12 November 1969

br. Open HYO PRESS REO until CLOSING
INLET PRESS gage indicates 55 t5 psi; slowly
open needle valve at GO CONT VALVE CLOS
ING PORT (2A3). Continue purge for 3 ,0.5
minutes.

bs. Decrease facility ga3.,ous nitrogen
supply pressure to zero and open HYDRAULIC
SYSTEM valvc (MANIFOLD BLEED PANEL).

bt. Open all test shuloff and needle valves;
all hydraulic gages decrease to zero.

bu. Remove test equipment, Install pressure
ca,'s on aU openings, and close all regulators
anti shl\toff and bleed valv~s.

l,v. Pull out CIRCUIT BREAKER 15 AMPS
(2A 9); all f1owl1l~ter lights ,,0 off.

bw. Move MAIN POWER switch (IA8) lo OFF;
remailling lights on both cOllsoles go off.

5-30. REMOVING.

5-31. Disassemble the engine checkout console,
as required, to IIccompllsh necessary repair or
replacement. See figure 5-13 for Index and
part numbers. When removing panels IA1,
IAZ, IA3, IA5, 2AI, 2A3, 2A5, and 2A7,
attach lift fixture T-8102313, or equivalent, lo
panel 11ft bolts.

CAUTION

Handles must not be used to 11ft the
panels Hated above. since the weight
of the panels could cause the handles
to break, resulting in dam•.ge to the
eqUipment.

•
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Section V R-3896-5
Volume I

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

1 9023453-11 Panel (lA1) (1"-1) 3 MS15795-807 Washer (1'-3)
AN520ClOn14 Screw (1'-3) (cont) NAS679C08W Nut (1'-3)
LD153-0010-0008 Washer (F-3) 4 19·9023778-2 Regulator (1'-1)
1965-2 Handle (1'-3) LD153-0010-0033 Washer (F-3)
1988-2 Ferrule (1'-3) RD273 -0003 -0800 Tee (1'-3)
NAS1190C3T10N Screw (F-3) RD273-0004-0600 Tee (F-3l
MS15795-808 Washer (1'-3) HD273-0004-0800 Tee (1'-3
RD111- 9001-0024 Dolt (1"-3) RD273"0019-1000 Reducer W-3)
NAS679C6 Nut (1'-3) RD273-0015-0800 Elbow (1'-3)
MS15795-814 Washer (F-3) HD273-0006-0600 Union (1'-3)
9023596 Plate (F-3) MS28778-B Packing (1'-3)
AN535-4-4 Screw (1'-3) MS28778-6 Packing (F-3)
9023651-21 Chassis (X -3) MS28777-8 Ring (1'-3)
AN520CI0R10 Serew (1'-3) MS28777-6 Ring (1'-3)
MS15795-808 Washer (F-3) AN6289C8 Nut (F-3)
NAS679C3W Nut (1'-3) AN6269C6 Nut (1'-3)
9023542-3 Chassis (X-3) 5 9023770-21 FlowmPle,' (1'-1;
AN507C1032R8 Scrcw (F-3) 9023652-1 Bracket (X-3)
MS15795· 808 Washer (1'-3) 9023652-2 Brackpt (X-3)
NAS679C3W Nut (1'-3) AN520C416R12 SereI\' (1'-3)
PT07P-14-5S Connedor (F-3) M~15795-810 Washer (1'-3)
PT07P-14- 5P Cordlector (1'-3) NAS679C4W Nut (1'-3)
PT07P-8-25 Conne~tor (1'-3) 38031N-4C-8 Screw (1'-3)
PT07P-8·2S Connector (1'-3) M515795-810 Washer (1'-3)

2 19-9021928-8 Gage (1'-2) HD273-0015-0600 Elbow (1'-3)
AN507C428R14 Screw (1'-3) MS28778-6 Packing (1'-3)
LD153-0010-0009 Washer (F-3) MS28777-6 IlIllg (1"-3)
NA5679C4W Nut (1'-3) AN6289C6 Nut (1'-3)
AN816-4-4C Nipple (1'-3) AN832-6C Union (1'-3)
10-9023'175 Snubber (1"-3) AN939C6 Elbow (1'-3)
HD273-0006-0400 UnlOll (1"- 3) HD284-3008-3002 Check valve
MS28776-4 Packing (1'-3) (1'-3)
AN939C4 Elbow (1'-3) AN894C8-6 Bushing (1'-3)

3 9023782 Flowmeter (f'-I) HD273-0016-0800 Tee (1'-3)
9023839·1 Bracket (X-3) MS28778-8 Packing (1'-3)
9023839-2 Bracket (X-3) MS28778-6 Packing (1'-3)
AN520C'416R12 Screw (1'-3) MS28777-8 Ring (1'-3)
MS15795-B10 Washer (F-3) MS28777-6 Ring (1'-3)
NAS679C4W Nut (1'-3) AN6289CB Nut (1'-3)
38031N-4C-B Screw (1'-3) AN6289C6 Nut (F-3)
MS15795-810 Washer (1'-3) 9023653 Be~el (1'-3)
RD273-0015-0S00 I>lIXIW (1'-3) AN515C8fl10 Screw (F-3)
MS28778-6 Packing (1'-3) MS15'195-S07 Waohel' (1'-3)
M528777-6 Ring (1'-3) NAS679C08'V Nut ~F-3)

AN62S9C6 Nut (1'-3) 6 19-90~J745-1 Valve (1'-2)
HD284 .. 300J-3002 Check valve NASl190C08TlON Srrew (1'-3)

(1'-2) MSl ~795-B07 Wasnel' (1'-3)
RD273-0015-0800 Elbow (1'-3) HD273-0006-0aOO Unton (1'-3)
MS2B7'IS-8 P"cktng (F-3) HD273-0019-1200 Reducer (F·3)
MS287'17-8 Ring (F-3) MS2877B-S Packinl( (1'-3)
AN6289CB Nut (F-3) 7 MIt.~6W050DCVVR Voltmeter (1'-3)
9023RJS Bezel (F-J) B MH36WOO2DCAAH Amlneter (F-3)

AN515C8R10 Scrpw (1'-3) 9 7041 Hheostal (1'-3)
MS25165 Knob (1'-3)

Figure 5-13, Disassembly of Engine Checl{nut Console (Sheet 6 of 20)
5-48 Changed 12 November Ig69



H-3896-5 Sectinn V
Yolume I

Index Part Index Part
No. No. Oescript ion No. No. De:-;('ripl ion

10 MS25089-3 C Switch (F-3) 17 L0153 -0010-0008 Washer (F-3)
11 1126-1 Fuse lite (F-3) (cont) 1965-2 BAndit' (F-3)

GLD5AMP Fuse (F-3) 1988-2 Ferrule (F-3)
12 MS25307·2n Switch (F-3) NAS1190C3T10N Screw (F-3)

31882 Terminal (F-3) MS15795-808 Washer (F-31
13 MS25307-;)32 Switch (F.3) rm111-9001-0024 Boll (F-3)

31882 Terminal (F-3) NAS679C6 Nut (F-3)
14 9023457-11 Panel (IA7) (F-l) MSI5'195-814 Washer (F-31

AN520CIORI4 Screw (F-3) 9023664 Plab' (F-3)
L0153 - 001 0-0008 Washer (F- 3) AN535-4-4 SlTew (F-3)
1965-2 Handle (F-3) 9023651-31 Chassis (X -3)
1988-2 Ferrule (F-3) AN520CIOHIO Screw (P-3)
MS35234-64 Screw (F-3) MS15'195-808 Washer (F-3)
MS35:J35-60 Washer (F-3) NAS679C3W Nut (F-3)
~023788 Chassis (X-3) 18 19-9021928-8 Gap;e (F-2)
AN515CIOH6 Screw (F-3) AN507 C428 H14 Srrcw (F-3)
LDtrj3 - 001 O-OOO'{ Washer (1"-3) L0153-001 0- 0009 Washer (1"-3)
NAS879C3W Nut (F-3) NAS679C4W Nul (F-31
PT07P-18-30P Connector (F-3) AN816-4-4C' Nipple (F-3)
MS35489-13 Grommet (F-3) 19-9023'175 Snubber IF-3)

15 RD415-300J-OOOI Lampholder (F-3) R0273-0006-0400 Union (F-3)
RD4S0-2001-0001 Control (F-3) MS28778-4 Packing (F-3)
MS2;;237-327 Lamp (F-3) 19 19-9021928-4 Gap;e (F-2)
R03~8-0001-0004 Filter (OS7, OS8, AN507C428H14 Screw (F-3)

009) (~--3) LOl63 -0010- 0009 Wnshcr (F-3l
H03311-0001-0002 Ffl(er (OSI2, NAS679C4W Nut (F·:J)

OSI3, OSI4) R0273-0007-04G4 Nipple (F·,3)
(F-3) 19·9023777-1 Gage saver

R03'8··0001·0003 Filler (OSI thru (F-2)
086, OSlO, NASI004-24A Boll (F-J)
OSI1) (F-3) MS15795-810 Washer (F-3)

R0332-0003-0322 Lens (OSI) (F-3) NAS679C4W Nul (F-S)
RD332- 0003 -0329 Lens (OSl1) (F-3) 9023999 Bracket (M-3)
RD332-0003-0316 Lens (086) (F-3) AN520C416HI2 Screw (F-3)
RD332 -0003 - 0317 Lens (OS10)(F-3) HfJ273- 0002 - 0800 Tee (F-3)
H0332-0003 -0~21 Lens (082) (F-3) H0273-0019-1000 Reducer (F-31
R0332-0D03-0318 t.ens (OS5) (F-3) AN6289C8 Nut (1"·3)
R0332-00G3-0320 Lens (OS3) (F-3) MS28778-8 Par'kinv (F-3i
R0332- 000.1-0313 Lens (084) (F-3) MS28777-8 Hinl( (F-3 J

R0332-0003-0280 Lens (DS7) (F-3) H0284-5017-0125 Relief \ all'e
R0332-0003-0282 Lens (OS8) (F-3) (F-3 )
H0332-0003 .. 0284 Lens (DS9, (F-3) 20 19-9023'174-2 Valv(' (P-I)
HD332-0003 -0281 I,ens (DSI2)(F-3) MS15795-B26 Wa~l1er (F-3)
RD332- 0003 -0283 Lens (DSP)(F-3) RD273-0004-0AOO 'fee (1,'-3)
HD332-000S -0285 Lens (1)8J4)(F-3) H027:1 - 0006- 0800 Union (F-3)

15 9024038-3 Panel (F-l) AN6289C8 Nut (1"-3)
AN520clOH14 Screw (F-3) MS28778-8 Packi"g (V-3)
LT1l53 -0010-0008 Washer (F-3) MS28777-8 lUng (F-~)

9023619 Plate (F-3) 21 19-9023746 Valve (F- I)
AN535-2-4 Screw (F-3) NAS1~' '·4-20 SereI' (F-3)

17 9\)23454 Panel (IA2)(F-I) LDl. 0010-0009 Wabher (F-3)
AN520CIOR14 Screw (F-3) NASC lC4W Nut (F,-3)

RI)2n 0020-0404 Elbow (F-3)

-- 1 --
Figure 5-13, OIsas~embly"i Engine ('11eckoul «. Wheet 7 of 20)

CI' '!\ll'ed 12 November 1969 6·4P.



Section V R-3896-5
Volume I

Index Part Index Part
No. No. Description No. No, D~crlption

22 19-9023774-4 Valve (F-l) 25 480073-1 Terminal block
LOI5J-00I0-0032 Waeher (F-3) (cont) (F'·3 )
RD273-0015-1600 Elbow (F-3) 42637-3 Tapcl' pin (F-3)
AN6289C16 Nut (F-3) 42575-.1 Taperpln (F-3)
MS28778-16 Packing (F-3) AN515C8-12 Screw (F-3)
MS28777-16 mng n'-3) MS15795-807 Washer (F·3)

23 19-9021926-6 Gage (F-2) NAS679C08W Nut (F-3)
AN(J\17 C428 R14 Screw (F-3) 480065-3 Bracket (M-3)
LD153 -0010- 0009 Washer (F-3) AN515C6-1O Screw (F-3)
NAS679C4W Nut (F-3) AN515C6-6 Screw (F-3l
RD2 73 - 0007- 04 04 Nipple (F-3) MS15795-806 Washer (F-3)
19-9023777-3 Gage saver (F-2) 26 RD415-3001·0001 Lamphold,r (F-3)
MS15795-810 Washer (F-3l HD450-2COI-0001 Control (F-3l
NASI004-24A Bolt (F-3) HD228-000HIOOI Filter (F-3)
NAS679C4W Nut (F-3) MS25237-327 Lamp (F-3)
Q023999 Bracket (M-3) R0332 - 0003 -0323 Lens (DS3)(F-3)
AN520C'416R12 Screw (F-3) RD332 -0003 -0324 Lens (DS2)( F-3)
MS15795- 810 Washer (F-3) 2'7 MS2.4331-2 SWIl~h (F-3)
NAS679C4W Nut (F-3) 28 HKH Fuse Holder (F-3l
HD273 -0002 - 0800 Tee (F-3) AGC-15AMI' Fuse (F-3)
RD273-0019-1000 Reducer (F-3) 29 MS25307-232 SWitch (F-3)
AN6289C8 Nut (F-3) 30 101-N-W Lampholder (F·3)
MS28778-8 Packing (F·3) RD332-0003-0358 Lens ~DSl)(F-3)

MS28777-8 Ring (F-3) 31 9023810 Panel (X-3)
9023577 Orifice (F-3) AN520CI0R14 Screw (F-3)
RD284-5017-0330 Relief valve LDl53-0010-0008 Washer (F-3)

(F-3) 32 19-9023774-2 Valve (F-l)
24 19-9023772··4 Regulator (F-I) MS15795-826 Washer (F-3)

RD273-00~5·0600 Elbow (F-3) 19-9023773-4 Futer (F· 2)
AN894C8-6 Bushing (F-3) RD273-0006 .. 0800 Union (F-3)
AN6289C6 Nul (F-3) MS28778 .. 8 Packing (F-3)
M628778-6 Packing (F-3) R0273-0019-1900 Reducer (1"-3)
MS28777-6 mng (F-3) MS28778-12 Parking (F·3)

25 9023458-11 Panel (IA8)(F-l) AN919·19C Reducer (F'··S)
AN520clOn14 Screw (F'-3) AN8S2-8C Union (F-S)
LOI53-001O-0008 Washer (F-3) MS20777-B Ring (F-S)
1965-2 Handle (F..3) AN939C8 Elbow (10'-3)
19BB-2 Ferrule (F-3) AN6289C8 NIII (F-3)
NAS1190C3TION Screw (F-S) 3S 19-9023774-2 Valve (F-l)
MS15795·80B WaBher (F-S) MSHi795-820 Washer (F'-3)
9023794 Chassis (X-3) RD273 -0015-0800 Elbow (F.. 3)
AN515C8· 8 Screw (F-3) MS28778-8 Pa ckl~g (F-3)
MS15'195-B07 Washer (F-S) MS28777-B H1ng (F-3)
NAS679C03W Nut (F-S) AN6289C8 Nut (F-3)
MS35489· 13 Grommet (F-S) 34 19-9023774-4 Val YC (F-l)
91124148 Plate (M-3) LDI.5S-0010-0032 Wa~her (F-3)
AN520Cl0-7 Screw (F-S) HD273-0006·1600 Union (P··3)
MSI5'/95-808 Washer (F-S) MS28778-16 Packing (F-3)
MS3100R22-23P Connector (F-1) MS28777-16 H1ng (F· .. 3)
AN515C4-7 Screw (F-3) fW273-0015-1600 Elbow (F.. 3)
MS15795-8U4 Washer (F-S) AN6289C16 Nllt (F-3)
NAS679C04W Nut (F·S)

f"igure 5-1S. Pisassembly of Engine Checkout Console (Sheel 8 of 20)
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R-3896-5 Section V
Volume I

Index Part Index I'a I't
No, No, Descl'ipt ion No, No, Description

35 9023455 Panel (IA3)(F-O 38 RD27:1-00 15-0000 Elbow (1'-3)
AN520CIORl4 Screw (F-3) (eont) AN893-12C 13ushin~ (1'-3)
LDI53-0010-0008 Washer (1'-3) AN832-6C Union (1'-3)
1965-2 Handle (1'-3) AN939C6 Elbow (1'-3)
1988-2 Ferrule (1'-3) RD273 -0003-0600 Tee (1'-3)
NAS1190C3TlON Screw (1'-3) MS28778-6 PackJng (1'-3)
MS15795-808 Washer (1'-3) MS28778-6 Packing (1'-3)
RDll1-9001-0024 Irolt (11'-3) MS28777-0 Rlllg (1'-3)
NAS679CO Nut (1'-3) AN6~89C6 Nul (F-3)
MS15795-814 Washer (1'-3) RD284-5015-0125 Helief valve
9023703 Plate (1'-3) (1'·3 )
AN535-4-4 Screw (1'-3) 39 19-9023745-4 Valve (Jo'.0 2)
9023651 Chassis (X-3) LL22A04P8 Screw (1'-3)
AN520Cl0HI0 Screw (1'-3) MS15795-807 Washer (1'-3)
MS15795-808 Washer (1' 0 3) AN893-12 C Bushing (1'-3)
NAS679C3W Nut (1'-3) HD273-0002· 0600 Tee (1'-3)

36 9023770 Flownwlcr (1'-1) Rn273-0019-1200 Reduee.' (1--3)
9023'l71-li Flowmetcl' (1'-1) RD273 -0004 -0800 Tee (1'-3)
9023652-1 Bracket (X-3) MS28778-0 Packing (1'- 3)
9023652-2 lll'aekel (X -3) MS28777-6 fling (1'-3)
38031N-4C-O Screw (1'-3) AN6289C8 Nut (1'-3)
MS15795-810 Washer (1'-3) MS28778,·6 Packing (1'-3)
AN520C416R12 Screw (1'-3) MS28777-6 Ring (1'-3)
MS15795-810 Washer (1'-3) AN6209C6 Nut (}'-3)
N:\S679C4W Nut (1'-3) HD284·5015-0125 Relief valve
RD273-0015-0600 Elbow (1'-3) (1'-3)
lIlS287'18-6 Packing (1'-3) 40 9023770-11 tlowlllt'ter (Fool)
lIlS28777-6 Ring (1'-3) 90237H Flowmeter !Fool)
P.N6289Cfl Nut (1"-3) 902365'l-1 Bracket (X-3)
AN832-6C Union (F-3) 9023652-2 Bracket (X·3)
},N939C6 Elhow (1'-3) 30831N-4C-H ScreW (F-3)
I~D284·3007-3002 Check valv(~ (1'-3) MSlS'i95-Bl0 Washer (F-3)
AN919-12C Reducer (1'-3) AN52fJC416H12 Screw (F-3)
1\IS28778· 8 Packing (F, 3) MSI5795-810 Washer (£0'-3)
9 )23653 Rezel (F-3) NAS679C4W Nut (1"-3)
AN515C8IHO Screw (F-3) HD2 '13 -0015-0600 Blhow (F-3)
MS15795-807 Washer (F-3) MS2/J'1'18 - 6 Packing (1'-3)
N'\S679C08W Nut (1'-3) MS2B777-0 Hin~ (1'-3)

37 19-9023774-2 Valve (1'-1) AN6269C6 Nut (F-3)
M:>15795-826 Washer (F-3) RD284-3007-3002 Check vahoe
Hl;~84-3004-4003 Check valve (}'-3) (1'-3 )
Rm73-0002-0aOO T"e (1'-3) mn73 -U019-1200 ((educel' (F ..31
rlD:l73-0004-0800 Tee (1'-3) MS:W778-8 Packing (F·3)
MS~B778.. 8 Packing (F-3) 41 19-9023772-2 Rcgulatur (£0'-1)
MS2~777-8 Hing (F-3) n0273-0006-0600 Union (F.. 3)
AN6~~89CB Nul \1'-3) MS287'/8-6 Packing (F-3!
RD2"3-0006-0600 Union (1'-3) RD284-300 1-2003 Check valve

38 19-9023745-4 Valve (f'-2) (F-3)
LL22A04P6 SCI'ew (F-3) 42 9023459 Panel (lA4)(F-l)
MS15795 ~O7 Washer (1'-3) AN520CIOHl4 Serew (F-3)
RD273 .. 0iJ06- oaoo Union (F-3) LDI53-0010-0008 Washer (1"-3)
RD2 73 -00 16- OROO ree (F-3) 1965-2 Randle (1'-3)

Figure 5-13, Disassembly of Engine (1,eckout Console (Sheet 9 of 20)
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8I!ctlOft V ft.3896-li
Volume I

/nd.. ParI lIldell Pari
No. No, Dese rlptlon No. No. Description

4a 11188-2 Ferrule (f'-J) 49 19-9033774-2 Valve (F-I)
(C'Qllt) NASII9I'C3TION SCrew (1'.3) MSI5795-826 ',vasher (F-3)

MS15795-808 Wuher (F-3) RD273-0006-0800 Union (F-3)
43 19-90219J8-5 Gage (F-2) MS28778-8 Packlnl'( (F-3)

AN507C428IU4 Screw (r-3) 50 9023456 Panel (lA5) (F-I)
LD153-0010-00Cl9 Washer (F-3) AN520CIOH14 Screw (F-3)
NAS679C4w Nul (F-3) LDI53-0010-0008 Washer (F-3)
ANljI6-4-4C Nipple (F-3) 1965,2 Handle (F-3)
AN930C4 I:loow (F-3) 1988-2 Ferrule (F-3)
AN815-4C Union (F·3) NASIl90C3TlON Screw (F-3)
MA28778-4 Packl". IF-3) MSI5795-808 Washer (F-3)
M1J28777-4 Ring (1"-3) RDlll-9001-0024 Bolt (F-3)
AN6289C4 Nut (F-3) NAS679C6 Nut (F-3)
19-9023775 8nulJller (F-3) M1l15795-814 Washer (F-3)
IWa73-0003-0400 1'e. (F-3) 0023750 Plate (X-3)
RIJ278 -0019-1000 R,lducer (r"-3) AN535-4-4 Drive screw

44 9023811 Panel (X-3) (F-3)
AN520C10R14 Screw (F-3) 9023651 Chassis (X -3)
LD153-0010-0008 WaHher (F-3) AN520C10R1lJ Screw (F-3)

45 19-9023774-2 Valve (1"-1) MS15795··808 Washer (F-3)
MS15795-826 Wash"r (F-3) NAS679C3W Nut (F-3)
RD273 -0019-1000 R.~d"cer (F-3) 51 19-90'!l928-4 Gag{' (F-2)
RD284-3004-4003 Check valve AN50'IC428R14 Screw (F-3)

(F-3 ) LD153-0010-0009 Nut (F-3)
RD273-2008-0001 Adapter (F-3) ANB16-4-4C Nipple (F-3)
19-9015761 SlIen~er (F-3) 19-9023775 SnublJcr (F-3)
MS28778-8 Packing (F-3) RD2 73 -0006- 0400 Union (F-3)

46 19-0023774-2 Valve IF-l) MS28778-4 Packin~ (F-3)
MS15795-826 Washel' (F-3) 52 19-9023772-3 Regulator (r-l)
RD273-0006-0800 Union (F-3) AN832-6C Unton (f-~)

RD273 ..20~-OOOl Adnpter (F-3) AN930C6 Elbow (F-3)
lR-901576' Silencer (F-3) RD273-0019-1200 Reducer (F-3)
M'U778-8 Packing (F.. 3) AN6280C6 Nut (F-3)

47 1..9023174 a Valve (F-1) MS28177-6 Ring (F-3)
MsI,7g5-026 Washer (F.. 3) MS28718-0 Packlng (1'-3)
lm273 .. 0002-0800 Tee (F-3) RD284-3004-4003 Check valve
AN6289ca Nut (F-3) (F-3)
MS28778 9 Packing (F-a) HD273-0010-0800 TC'e (F-3)
MS28777-8 Ring (F-.1) AN094C8-0 Bushing (F-3)
HD284-5017-0150 ~ellef valve AN6289C8 Nut (F-3)

(F-3) MS287'17-8 Ring (F-3)
19-91i15761 Silencer (F-3) MS28778-8 Packing (F-3)
RD273-2008-0001 Adapter (F-3) 53 10-9021928-8 Gage (F-2)

18 19-9023774-2 Valve (F-1) AN507C428H14 Screw (F-3)
MS15795 ..826 Washer (F-3) LUI53-0010-0009 Washer (F-3)
RD273-0015-0800 Elbow (F-3) NAS679C4W Nut (F-3)
MS287"7-8 Ring (F-3) AN816-4 ·4C Nipple (F-3)
MS28778-9 Packing (P-3) 19-9023'175 Snubber (F-3)
,\N028UC8 Nut (F-3) RD273-0006-0400 IInlon (1'-3)
Hl)273 -2008-0001 Adaptcr (F-3) MS2877B-4 Packing (F-3)
19· g015701 Silellcer (F-3) 54 10-9021020-7 Ga"e (F-2)

Fi[lllre 5-13. Disassembly 01 En"lne Checkout Console (Sheet 100120)
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H-3896-5 Section V
Volume I

Inde" Part Index Part
No. No. Description No. No, Doscription

54 AN507C428HI4 Serow (F-3) 59 19- 9023774-2 Valve' (F'-I)
(cant) LDI53,·001O-OO09 Washer (F-3) LD153-0010-0029 Washer (1'-3)

NAS679C4W Nut (F-3) AN893-3C Bushing (1'-3)
AN816-4-4 C NIpple (1'-3) MS28778-8 Packing (1'-3)
19-9023775 Snubber (F-3) HD273-0003-0400 Tee (F-3)
HD273-0006-0400 Union (F-3) MS28'/78-4 Packing (1'-3)
MS28778-4 Pal'king (Io'-3) AN6289C4 Nut (F-3)

55 19-9023772-5 Hegulator (F-I) MS2877'/-4 Hing (1'·3)
AN832-6C Union (F-3) 60 9023614 Panel (X-3)
AN939C6 k:lbow (F-3) AN520CIOl'I4 Screw (F-3)
MS28777-6 lUng (F-3l LD153-0010 -0008 Washer (1'-3)
AN6289C6 Nut (F-3) 61 19-9023774-2 Valve (F- I)
AN894C8-6 Bushing (1"-3) MS15795-826 Washer (F-3)
RD284-3004-4003 Valve (1'-3) AN893-3c Buslll~g (1'-3)
RD273-0004-0800 Tee (1'-3) MS28778-7 Packing (1'-3)
AN6289C8 Nut (1'-3) RD284-3004-0003 Cheek valve
MS28777-8 Ring (1'-3) (1'-3 )
MS28778-8 Packing (1'-3) HD273-0003 -0'100 Tl'e (1'-3;
MS28778-6 Packing (1'-3) HD273-0019-1000 H0duce r (1'-3)

56 19-9023774-2 Valve (F-Il AN6289C4 Nut (F-3)
MS15795-826 Washer (F-3) MS28777-4 Hlng (1'-3)
RD~73-0015-0800 Elbow (1'-3) MS28778-4 Packing (1'-3)
AN6289C8 Nut (F-3) 19-9015761 Silencer (F-3)
MS28777-8 Hlng (F-3) AN912-5C Ilushing (1'-3)
MS28778-8 Pacl:ing (1'-3) AN816-4-4C Nlppl~ (F-3 I
RD273-0006-0800 Union (F-3) 62 19-9023774-2 Valve (I'-Il
MS28778-8 Packing (F-3) MS15795 ..826 Washer (1'-3)

57 9023460 Panel (1A6) (1'-1) AN893-3C Bushing (1'·3)
AN520CIOR11 Screw (F'-3) MS28778-8 Packing (1'-3)
LDI53-0010-0008 Washer (F-3) RD284··3001·0003 Check valve
1965-2 Handle (F-3; (1'-3 )
1988-2 F'errule (F-:J) MS28'/78-4 Pack!:; ~ (I'-~q

NAS1190C3TlON Screw (F-3) RD273-0019-1000 Reducer (F-3)
MSl.5795-808 Washer (1"-3) 63 9023461 P"nel (2A5) (1'-11

58 19-9023748 Pressurl' indi- AN520CI0R14 bcrew (1'-3)
calor (F-2) LDl53-0010-0008 WasheJ' (1'-3)

AN4-5A Bolt (F-3) 1965-2 Handle (F-3)
LDI53-001O-0009 Washer (F-3) 1988-2 Ferrule (1'-3)
NAS679A4 Nut (F-3) NASI 190C3TION Screw (F-31
AN814-8C Plug (F-3) MS157~5-808 Washe I' (1'-3)
MS28778-8 Packing (F-3) HD111-9001- 0024 Bolt (1'-3)
RD273-0019-1000 Reducer (F-3) NAS679C6 Nut (F-31
MS28778-8 Packing (F-j) MS15795-814 Washer (F-:))
RD273-0015-0400 Elbow (F-3) 9023837 Plate (1'-3)
AN6289C~ Nut (F-3) AN535-4-4 Strew (1' .. 3)
MS28778-4 Packing (10'-3) 9023653 Dez'?l (1'··3)
MS28777-4 mng (F-3) AN515C8HIO Screw (F-3)
RD273-0002-0400 Tee (F-3) MS15795-807 Waslwr (1'-3)
AN6289C4 Nut (F-3) NAS679C08W Nut (F-3)
R1J273- 0019-1000 Heducer (1'-3) 90238j8 Bezel (F-3)
MS28778-4 Packing (F-3) AN515C8fli0 Screw (F-31
MS28777-4 Hing (F-3) MS15795-807 Washer (F-3)

Figure 5-13, Disassembly of Engine Checkoul Console (Sheet 1J. of 20)
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S~ction V R-3896-5
Volume I

Index Pad Index Part
No, No, Description No, No, D~scriJllion

63 NAS679C08W Nut (F-3) 67 1'1'071'-8-28 ConnN'(OI' (F-3)
(c,,,,tl 9023651 Chassis (X-3) (eonl) P1'07P-8-4S O,llJll'('(OI' (F-31

AN520ClOHIO Screw (F-3) 1''1'071'-6-38 COlllll'('(OI' (F-3)
M815'I05-800 Washer (F-3) 1'1'071'-8-31' ConnN'lol' 'F-3)
NA8679C3W Nut (F-3) 9023613 Bracket (M-3)

64 19-9021928-8 Gage (F-2) AN515C6R7 Sc.'ew (F··S)
AN507C428R14 8crew (F-3) M815795-605 Washer (F·3)
LDI53-0010- 0009 Washer (F-3) NA8679<"'06W Nul (F-3)
NA8679C4W Nut (F-3) 68 MHJ6W050DCUAR Ammeter (F-,1)
AN816-4-4C Nipple (F-3) 69 IlD415-3001-0001 Lampholder (f-3)
RD273-0006-0400 Union (F-3) RD450-2001-0001 Control (F-3 \
19-9023775 Snubber (F-3) MS25n7-327 Lamp (F-3)
MS28778-4 Packing (F-3) RD338-0POI-0004 Filler (F-3)

65 90237'11-51 Flowmeter (F-l) HD332-0003 -0312 Lens (DSl) (F-3)
3803IN-4C-8 Screw (F-3) RD332-0003-0313 Lens (DS?)(F-3)
MS15795-810 Washer (F-3) HD332-0003-0314 Lens (DS3) (F-3)
9023652-1 Bracket (X -3) RD332-0003-0315 Lens (DS4)( F-3)
9023652-2 Bracket (X-3) 70 9024016 Panel (2A9) (F-ll
AN520 C416 R12 Srr~w (F-3) AN520CIOHI4 Screw (F-3)
NAS679C4 W Nut CF-3) LDl53-0010-0008 Washer (F-3)
RD273-0019-1200 Heducer (F-3) 1965-2 Handle (F-3)
HD284-3007-3002 Check valve 1988-2 Ferrule (F-3)

(F-3) NAS1l90C31'10N Screw (F.3)
MS28778-6 Packing (1;-·3) 9024018 Bracket (X -3)
MS28778-8 Packing (F-3) AN520ClOR12 Screw (F-3)

66 9023782-11 Flowmeter (F-l) MS15795..808 Washer (F-3)
3803IN-4C-8 Screw (F-3) MS25271-DI Helay (F-3)
MS15795-810 Washer (~--3) NAS679C06W Nul (F-3)
9023839-1 Bracket (X -3) MS15795-805 Washer (F-3)
9023839-2 Bracket (}! -3) MS25267-Dl Helay (F-3)
AN520C416H12 Screw (F-:» NAS679C06W Nut (F-3)
r;AS679C4W Nul (F-3) MS15795-805 Washer (F-3)
HD273-0015-0800 Elbow (F- I) MS25273·Dl Relay (F-3)
M828777-8 Ring (F-3\ NAS6'/9C06W Nut (F-3)
MS2877B-8 Packing (F-3) MS15795-80fi Wasller (F-3)
ANG289C8 Nut (F-3) MS3100HI08L-31' Connector (F-3)
RD284-3008-3002 Check vaIn' 1'1'001'-8·48 COl'nector (F·3)

(F-3) MS3100RI8-1S Connector (1'-3)
HD273-0004-0800 Tee (F-3) MS3102HI8-11 I' Connertor (F·3)

67 9023165 Panel (2A6) (F- 1) I'TOOP-12-38 Connector (F-3 ~

AN520CI0H14 Screw (F-3) AN515C4H6 Scre" (1'-3)
LD153 -0010- 0008 Washer (F-3) MS15795 ..803 Washer (1'-~)

1965-2 Handle (F-3) NAS679CO,j W Nut (F-3)
1988-2 Ferrule (1'·3) 71 27140-/,)1' Hecorder (1'-~)

NAS1l90C31'I0N ~cl'ew (F-3) 9023681 Spacer (['-3)
MS15795-808 Washer (F·3) 9023682 Spacer (1'-3)
9023967 Chassis (X·3) AN520Cl0HlO Screw (F-3)
AN520CIOHI0 Screw (1'-3) LD153-0010-0007 Waslwr (F-3)
MS15795-808 Washer (F-3; AN507CI024H12 Screw (I' -3)
NAS679C3W Nut (F-3) 72 MH26WOI5ACAAH Ammete. (1'-3)
1'1'071'·10-61' Connector (1'-3) 73 MS25307-232 Switch (F-3)
1'1'071'-14 - 51' Connector (F-3)

Figure 5-13, Disassembly of Engine Checkout ee.I'Hole (Sheel 12 of 20)
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R-3896- 5 Section V
Volume I

Index Part Index Part
No. Nn. Description No. No. Ol'~l'l iplion

74 RD415-3012 - 0002 Lampholder (F-3) 79 H0273-0015-0800 Blll"w (F-3l
RD450-2002-0001 Control (F.3) (cont) MS28778-8 Packing (f'-3)
MS25273-327 Lamp (F-3) MS28777-8 Hln~ (F-3)
ROO38-0001-0003 Filler (F-3) AN6289C8 Nut (F-3)
RD332-0003-0021 Lens (OS3) (F-3) RD284-3006-3002 (,1wck valve
RD332-0003-0022 Lens (054) (F-3) (F-3)
RD332-0003-0023 Lens (DS5) (F-3) 80 19-9021928-7 Gage (F-2)

75 MS21984-15 Circuit breaker AN507C428Hl4 Screw (F-3)
(F-3 1 LD153-0010· 0009 Washer (F-3)

AN515C6R7 Screw (F-3) NAS679C4W Nut (F-3)
MS15795-805 Washer (F-3l AN8ID-4-4C Nipple (F-3)

76 RD415-3011-0001 Lampholder (F-3) 19-9023775 Snubber (F-3)
RD450-2001-0001 Control (F-3) RD273-000G·0400 Union (F-3)
MS2 5273 -327 Lamp (F-3~ MS28778-4 Packing (F-3)
RD338-0001-0002 FilI"r (D82) (F-3J 81 19-9023778-1 RegUlator IF-2J
IlOO38-0001-0004 Fitter (DSl) (~--3) LD153-0010-0033 Washer (F-3)
RD332-0003-0218 Lens (082) (F.·3) RD273-0004-0600 Tee (F-31
ROO32-0003-0255 Lens (08l) (F-.J) MS28778-6 Packing (F-3)

77 9023462-11 Panel (2A7) (F-3) M828777-6 Ring (F-3l
AN520CI0Hl4 Screw (F-3) AN6289C6 Nut (F-3)
LD153-0010-0008 Washer (F-3) RD273-0003-0800 Tee (F-3)
1965-2 Handle (F- 3) IlD273-0004-0ROO Tee (F-3)
1988-2 Ferrule (~'-3) RD273-0019-1000 Reducer (F-31
NASU90C3T10N Sorew (F-3) MS28778-8 Packing (F·3)
MS15795-808 Washer (F-3) MS28777-8 RIng (F-3)
RD111-9001-0024 Boll (F-3) AN6289C8 Nut (F-3)
NAS679C6 Nut (F-3) 82 19··9023778-2 Hegulator (F-2)
MS15795-814 Washer (F-3) LD153-0010-0033 Washer (F-3)
9023860 Plate (F-3) RD273-0003-0800 Tee (F-3l
AN535-4-4 Screw (F-3) RD273-00H· 1000 Reducer (F-3l
9023838 Bezel (F-3) MS28778-8 Packing (F-3)
AN515C8RlO Screw (F-3) MS28777-8 Ring (F-3)
MS15795-807 Washer (F-3) AN6289C8 Nul (F-3)
NAS679C08W Nut (F-3) RD273-0006-0600 Union (F-3)
9023651-41 Chassis (X -3) MS28778-6 Packing (F-3)
AN520Cl0R10 Screw (F-3) HD273-0015-0800 £lbo\\" (F-31
MS15795-308 Washer (F-3) 83 19-9033774-2 Valve (F-l)
NAS679C3W Nul (F-3) MS15795 ·828 Washcr (F··3)

78 19-9021928-3 Gage (F-2) H0273-0019-100Q Heduccl' (F-3)
AN507C428R14 Screw (F-3) MS28778-8 Packing (F-3)
LDl53-0010-0009 Wash~r (F-3) HD273-2008-0001 Adaplcr (F··3)
NAS679C4W Nul (F-3) AN832-8C Union (F-3)
AN816-4-4C Nipple (F-3) AN939-8C ~;lbow (F-3)
19-9023775 Snubber (F-3) MS28778·8 Packing (F-3)
RD273- 0006-0400 Union (F-3) MS~87'17··8 Ring (F-3)
MS28778-4 Packing (F-3) AN6289C8 Nul (F-3)

'/9 9023782-21 Flowmeter (F-l) 19-9015761 Silencer (F-3)
9023839-1 Bracket (X-3) 84 19-9021928-5 Gage (F-2)
9023839-~ Brackel (X-3) AN507C428Rl1 Screw (F-3)
AN52(JC416H12 Screw (F-3) LDI53-0010-00'o9 Washer (~'-3)

MS15795-810 Washer (F··3) NAS679C4W Nut (F·3)
NA8679C4W Nut (F-3) HD273-0007-0404 Nipple (F-3)

--
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Sertlon V R-3B9B- 5
Volume I

Index Part Index Part
No. No. DescrIption No, No. Description

8'1 19-9023777-2 Gage saver 90 AN515CBHB Screw (F-3l
(cont) (F-?) (cont) MB15795-807 Washer (F-3)

NAS1004-26A Bolt (F-3) NAS679CQOW Nut (F-3)
MS15795-810 Washer (F-3) 9023613 Bracket (lvI-3)
NAS67Qe4W Nul (F-3) AN515C6R7 Screw (10'-3)
9023o,nO Ba.c1(ot (M-3 i MS15795-805 Washe!' (F'-3)
AN520C416RlO Screw (F· 3) NASB79COBW Nul (F-3)
MS15795-810 Wnshor (F-3) PT07P-12-10P Connector (F· 3)
NASQ79C4W Nul (F-3) PT07P-8-2S Connector (F-3)
RD273-0002-0600 Tee (F-3) PT07P-8-4S COlUleclor CP-3)
RD273-0003-0800 Tec (F-3) PT07P-8-3S Connector (F-3)
RD273-0019··1000 Reducer (F·3) PT07P-8-3SW Connector (F-3)
MS28778-8 Packing (F-3 , PT07P-12-3P Connector (F-3)
MS28777-8 Ring (F-3) 91 MR36W050DCUAR Ammeter (F-3)
AN6289C8 Nut (F-3) 92 RD415-2001-0001 Lampholder (F-3)

85 19-9023772-5 Regulator (F-Il RI'l450-2001-0001 Control (F-3)
AN832-Be Union (F-3) MS25237-327 Lamp (F-3l
AN939C6 Elbow (F·3) ROO311-C'JOI -0004 Filter (F-3l
HD273-0019-1200 Reducer (F-3) ROO32-0003-0312 Lens (F-3)
MS28778-6 Packing (F-3) ROO32-0003 -031.3 Lells (F-3)
MS28777-6 Ring (F·3) RD332-0003-0314 Lens (F-3l
AN6289C6 Nut (F-a) HD332-0003-0315 Lells (1'-3)

86 RD415-3001-0001 Lampholder (F-;') 93 9024038-3 Panel (X-3)
RD450-2001-0001 Control (F-3) AN520CI0R14 Screw (F-3)
MS25237-327 t,.amp (F-3) LDIB3-0010.0008 Washer (F·3)
RD332-0003 - 0309 Lens (D53) (F-3) 90234'12 Plate (F-3)
RD332-0003·0310 Lens (DS2) (F-3) AN535-2-4 Screw (F-3)
ROO32-0003-03I1 Lens (DSl)(F-3) 94 9023463-11 Panel (2A3)(F-1)
ROO32-0003-0327 Lens (DS5) (F-3) AN520CI0H14 Screw n--3)
HD332·0003·0328 Lens (D54) (F-3) LDJ.53-0010-0008 Washer (F-3)
RD338-0001·0003 Fllter (DS2 lhru 1965-2 Handle (F-3)

OS5) (F-3) 1988-2 Ferrule (F-3)
RD338-000I-0004 Fllter (051) (F-3) NAS1l90C3TI0N Screw (F..3)

87 MS25307-232 Switch (F-3) MS15795-808 Washer (F-3)
88 MS25089-3C Switch (F-3) RDl11-9001-0024 Boll (F-3)
89 MS25307·262 Switch (F-3) NAS679C6 Nul (F-3)

MS25224-3 Guard (F-3) MS15795-B14 Washer (F-3)
90 9023466 Panel (2A2)(.--I) 9023838 Bet.el (F-3)

ANu20CI0R14 Screw (F-3) AN51 uC8RI0 Screw (Y-3)
LD153 .. 0010- 0008 Washer (F-3) MS15795-807 Washer (F·3!
1965-2 Handle (F-3) NAS679C08W Nul (F-3)
1988-2 Ferrllie (F-3) 9023901 Plate (F-3)
NAS1190C3TI0N S,~rew (F-3) AN535-4-4 Drive screw
MS15795-808 W.'sher (F-3) (F-3)
9023989 Chl\8s18 (X-3) 9023651 (,1,assis (X-3)
AN520C10HlO ";cr·3W (F-3) AN520cl0RlO Screw (F-3)
MS15795·808 Washer (F-3) NAS679C3W Washer (F·3)
NAS679C3W Nul (F-3l 9023886 Chassis (X·3)
M-5.1-0.375 Module (F-2) AN520Cl0nl0 Screw (F-3)
MS25082-2 Nllt i F-3) MS15795· 808 Washer (f'-3)
MS35333-72 Wasller (F-3) NAS679C3W Nul (F-3)
9023578 Bra':kel (M-3)

Figure 5-13. Disassemhly or Engine Checkout Console (Sheet 14 of 20)
5.. 56 Changed 12 November 1969



ll-J806-5 SU:tlOll V
Volume I

,
--~-

Index Parl Indpx Pat'!
Nil_ No. nCuerl)}1 iOH No, ~'(l. DcsCril)tior.

95 In- 9021 928-8 Gage (1'-2) 102 A~'8f,~C8-G BtI~hilll' (F-J)
AN507 C428 1114 Screw (F-J) (1'onl) Il D2'(3-00)(;-(l600 Tl'e (F--3)
l.Dl53 -0010-0000 Washer (F-3) RD284·3000-;JOO2 Clll'ck va IVC'

NAS679C4W Nul (F-3) (r"-3 )
ANUIO-4-4C Nipple (F-3) HD273-1028 .. 0014 lll'slrl('(IlI' (/0'-3)
10-9023775 Snubber (F-3) MS28778 -0 I'ackllll' (F-J)
RD27J-0006-0400 Unlo.l (1'-3) MS28777-G Hing(F-3)
MS28778-4 Packing (1'-3) AN0289C6 Nut (1'-3)

90 HD415-3001-nOOl Lamjlholclol' (1'-3) MS287'IS-8 l'nckl~g (F··3)
HD4 50-200 1-0001 Conlt'oJ (F·3) 103 9023770-51 1'lowlllet('r (1'- t)
M825237-227 l.'lmp IF-3) 9023052-1 BrackC'! (X--.1)
HD338-0001-000·1 Fil!er (1'-3) 9023652-2 Bl'acl,"! (X-:l)
HDJ32-0003-0326 Lens (DSl) (1'-J) AN520C410H12 Screw (F-3l
HD332-0nOJ·0325 I,mls (D82) (1'-3) MS15795-810 lVashCl' (F- 3)

97 MS25307-212 Swilch (F-3) NAS079C4W Nul (1,'-3)
98 9023782 Flow meter (1'- J) AN832-0C Union 1I'-3)

9023839-1 I3rac:tot (X-3) AN930CO 8lbow (1'- 31
9023039-2 Bracket (X-3) AN094CO-0 lJushin~ (F-3)
AN520C410Hl2 SerelY (F-3) HD273· 0010-0000 Tel' (F-31
MS15795-810 W,lsher (F-3) llD284 -300 1-4003 CllCCk va t\'l~

NAS679C4W Nul (10'-3) (1'-3)
RD2n-0015-0800 Elbow (1"- 3) RD273-1028-0014 Hes!rictlll" 11'-3)
lW273-0004-0800 'ilw (F-3) MS28'178-6 Packinl' (F- 3)
MS28778-8 Packing (F-3) MS287'17-6 Rin!> (F-3)
MiJ28777-8 llIng (F- 3) AN0289C6 Nut (~'-3)

AN0289C8 Nut (F-3) MS287711-7 Packing- (F-3)
HD284-3000-3002 Check vlllvc AN930CO 'fcc (F-3)

(F-3) HD273-0000-0000 Union (F'-3)
99 19-9023778 Hegulator (F-2) HD273-3001,·2003 Cheek valve

LD153-0010-0033 Washe,' (F-3) (F-3 )
HD273-0015-0000 Elbow (F-3) I\IS2877/1-6 Packlnf~ (r, -3)
MS28778-0 Packi,>" (F-3) 104 19-9023774-2 Valve (F-I)
MS20'177-0 Hin~ 0,'-3) HD273-0015-0000 Jo;1how (F-3)
AN6209CO Nut (I".3) AN1l32-0C Union (F-3)
HD273-0015-0000 Elbow (F-3) AN939ClI Blbow (1"-3)
MS2877B-0 Packinl; (1)'.. 3) HD284 -300 1·,1003 Check va]vC'

M828777-0 Rhl{~ (r-3) (F-3)
AN6289CO Nut (1'-3) M828770-8 Packing (1"-3)

100 19-9023745-3 Valve (1'-2) MS2877'1-8 H1n~ (F-3)
HD2'13-0000-oaoo Union (F'-3) AN0289C8 Nut (F-3)
MS28778-0 Packing (F.-3) 105 19-9023772-b Regulator (F-ll

101 19-9023745-1 Valve (F-2) R0273-0015-0600 Elba\\' (F-3)
HD273-0006-0800 Union (F-3) M828778-0 Packing (F-3)
MS28778-8 Packing (F-3) MS20777-6 Ring (F-3)

102 9023771-41 Flowmeter (~'-1) AN6289CO Nul (1"-3)
l'1023652-1 Bracket (X-3) 100 19-9023'145-4 Valve (F-2) i

9023052-2 Bracket (X-3) NAS1l90C08TION Scrow (F-3)

IAN520C416H12 Screw (F-3) MS15795-007 Washer (F-3)
MS15795-810 \~'t''''':ler (F-3) IW273-0000 .. 01l00 Unton 1.F-3)
NAS679C4W Nut (F-3) AN832-8 C Union (F-3)

IAN832-6C Union (f"-3) AN939C8 Elb'Jw (F-3)
AN920C6 Elbow (F-3) RD273-0016-0800 Tee (F-3) ,

I

I
1

Figurc 5-13. Disassembly of Engine Checkout Console (Sheet 15 of 20) I
Added 12 November 1969 b-5OA !
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Section V H-389S-5
Volunw ,

--
Ind,'x Part Indcx Part •
No. No. lJeFoc rlption No, No, Dest'riptlon

106 HIJ273 -001 g. 1200 Iledurel' (1"-3) 112 MS15795-828 Wa~her (1"-3)
(cant) MS28'178-8 Packin!: (1"-3) (cant) HD273-0002-0bOO Tee (1"-3)

MS28777-8 Hln!: (1"-3) HD273-0019-1000 Henueer (1"-3)
ANG289C8 Nut (1"-3) MS28778-8 Packing (jo'. 3)

107 10·00237'12·2 Regulator (Jo"-l) MS2077'1.8 R1nl( (F-3)
RD273 -O()I ~-0600 Elbow (1"-3) AN6269C8 Nut (F-3)
MS287'18-6 Pa"kin!: (1"-3) lI3 9023484 Panel (2A1)(F-1)
MS2877'1-6 !ling (1"-3) AN520C101l14 Screw (1"-3)
AN6289C6 Nut (1"-3) LD153-0010-0008 Washpl' (1"-3)

100 9023467 Pan~1 (2M) (F'-l) 1965-2 lIandle (1"-3)
AN520CIOR14 S"rcw (F-3) 1988-2 Ferrule (1"-3)
LIll(,3-0010··0008 Waslwl' (1"-3) NAS 1190("31'10N Screw (1"-3)
1065-2 Handle (10'-3) MS1579!;- fl08 Waaher (1"-3)
1088·2 Ferrule (1'-3) flD1l1-0001-0024 Bolt (1"·3)
NASll00C3TION ScrC'w (1"-3) NAS679CG Nut (1"-3)
MSlS'I05- 800 Washer (10'-3) MS15795-014 Washer (1"-3)
9023999 Bracket (M-o) 9023653 Beztll (1".3)
AN520CI0/l1 0 Screw (10'-3) AN515C&RlO Sertlw (10'-3)
NAS879C3W Nut (1"-3) MS15795-A07 Washer (1"-3)
MSI5795-AOA Washer (F-3) NAS6'10C08W Nut (1"-3)

109 19·0021928-4 Gage (1"-2) 0023047 Plate (1'-3)
AN50'IC428H14 Screw (1'-3) AN535-4-4 Drive sc,'c",
LD153-0010-0000 Wllshcr (1'-,1) (f'-3 )
NAS679C4W Nut (F-3) 9023651-11 ChasRls (X-3)
R0273·0020-0404 Elbow (1"-3) AN520CI0HI0 SCI'ew (F-3)
19-9023777-1 Gage BRver (1'-2) MS15795·f!08 Washer (1'-3)
AN4-20A Bolt (1'·3) NAS679C3W Nut (1'-3)
NAS679C4W Nut (F-3) 114 9023771-21 Flowmeter (1'-1)
MS15795-810 Washcr (1'-3) 9023652-1 Bracket (x-!)
R02'13-0004 -0400 'fee (1"-3) 9023652 -2 Dt'aeket (X-I)
AN893-3C Bushing (1"-3) AN520C416Rt4 Serew (1'-3)
MS28778-4 Packing (1"-3) MS15705-810 Washer (1"-3)
MS28777-4 IlIng (1"-3) NAS07SC4W Nut (F- 3)
AN6289C4 Nut (f'-3) nD<"l73 -0015- 0600 Elbow (1'-3)
MS28'178··8 Packin/( (1'-3) HD2'13-00! 9-1200 Heducer (1'-3)
R})273- 0019-1000 Reducer (1'-3) RD284- 3007 ..3002 t."'l,eck valve

110 19-~O21028-8 Gage (1'-2) (1"··3)
AN507C428R 14 Screw n"-3) MlJ..l8778-f, Packing (1"-3)
LD! 53-0010-0009 W,'slwr (1'-3) MS20777-8 Rinl": (1"-3)
NAS679C4W Nut (1'-3) AN6289C11 Nut (1'-3)
RD273-0006-0400 Uninn (1'-3) MS20778-8 Packing (1'.. 3)
AN815-4C Union (1'-3) 115 19·9021928-7 Gag" (1'-2)
MS28778-4 Packing (1"-3) AN507C428R14 Sc,-ew (1"-3)
19-9023775 Snubb2r (1"-3) L0153-001O-0009 , Wasi'er (1'-3)

llJ 9024058-3 Panel (X-3) NAS679C4W Nut (1"'-3)
AN520CI0H14 SCl'ew (1'-3) AN81.6-4-4C Nlpplc (1'-3)
LOlli3-0010-0008 Washer (1"-3) 19-90237'15 Snubber (1"-3)

112 19-9023774-2 Valve (1"-1) RD273-0006-0400 Union (1"-3)
RD284-3004·4003 Check valve MS28778-4 Packing (1"-3)

(1"-3) 110 19-9023'172-4 Regulator (1'-1)
HD273-2008-0001 Adapter (F-3) AN832-6C Union (1'-3) I19-9015761 Silencer (f'-3) AN938Cf. 'Tee (1'-3) r

I

Figure 5-13, Disassembly of Engine Checkout Consol2 (Sheet 16 of 20)
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1l-3896-5 $cction V
Volun", I

Index Pal't Index I~t l't
No, No, De6rrlplion No. No, Oc'sc rip! ion--- --
116 HD273-0019-0600 Reducer (1,'-3) 120 ANG289C6 )lui (1"-3)

(conl) £<02'/3 -001 0··1200 neduccr (1"-3) (cont) MS287'/8-8 Packing (F-3)
AN!J39CG Elbow (10'-3) 121 19-9023'/72 - 5 liellUlal"r (F-I)
M&28778 .. G Parkin!: (F-3) IlD273 -0015-0GOO Elbow (F-:l)
MS287'17-G Hiug (1"-3) MS211778-G Packin!; (1"-3)
AN6269C6 Nut (1"-3) MS28777-6 Hing (F-3)

117 1'34-8-4100-2 neadoul (10'-2) AN0289C6 Nul (£0'-3)
H1>264- 5012-0005 Vlllvc (1"-3) 122 19-9023'1'/2-2 He(lll\atol' (1"-1)
MS28'1'1O-4 Packing (1'-3) lW2'1:!-0015-0BOO F.lbow (F-3)
ANd32-4C Union (1"-3) AN832-3C Union (1"-3)
AN030C4 F.llx1w (F-3) AN939CG f>:Ibow (10'-3)
90:l:1577-3 OrWee (1"-3) It i>2 '/3 - 0002 ,·0000 'I','p (1"-3)
MB28'176-4 Paekln" (10'-3) IlD273 -0010-1200 HcdlJ("'r 0'·3)
MS26'/77-4 lUnll (F·3) MS26778-G i'aeklnb (10'-3)
ANfl209C4 N°lt (1'-3) MS28777-6 lUng (£0'-3)

118 10-90237'/4-2 Valve (F-l) AN62110C6 Nut (1"-3)
MSI5'105-828 Washer (1"-3) 123 90237'/1-41 Flowmeter (10'-1)
AN632-0C Union (~~-3) AN832-6C Union (1'-3)
AN930C6 Elbow (1"-3) AN030C6 F:lbow (1"-3)
HD273 -1I005- 0000 Union (1"-3) HD273-0019-1200 Helluce,' (1"-3)
IlD284-3001-4003 Owck valve RD284-300'/-3002 (1wck valv('

(1"-3) W-3)
MS28776-8 PlIcklng (F-3) H/)284 -3001-2003 alOek \/lIlve
MS287'/7-8 Hing (F-3) (F-3)
AN8289CO Nut (F'-3) 1lD273-I028-0014 Hestrlctor (F-3)

119 19· 9023745-4 Valve (f'-2) HD273-0002-0600 T (F-3)
LLIlRA04P8 Screw (1"-3) MS28'i78-6 P'l', .•1ng (1"-3)
MS15795-807 Washer (1"-3) MS28777-6 Ring (F.,3)
IlD273 -0004- 0800 Tce (1"-3) ANG28901 Nut (F-3)
RD273-0010-0000 Tec (1"-3) MS28'/78-8 Packing (F-3)
RD273-0006-0000 Union (F-3) 124 19-9023774-2 Valvc (F'-I)
IlD273-0010-1200 Heduce .. (1"-3) HD284-3004-4003 Check valve
MS2877B-B Packing (F-3) (F<l)
MS28777-3 Hlng (1"-3) AN832-6C Union (1"-3)
ANG289C8 Nut (F'-3) AN939C6 Elbow (F-3)

120 9023770-31 Flol'lmetcr (1"-1) fl/)2 'I:l- 2008 - 000 1 Adapler (1"-3)
~(}23652-1 lJraeket (F-3) 19.. 901576/ Silencer (F-3)
!J(}23~52-2 Rucket (r-3) AN937CO Cross (F-3)
AN520C416HI4 Screw (F-3) 1lD273- 0006-0800 lInlon (F-3)
MS15795-810 Washer (1"-3) RD284-5018-0750 Helief valve
NAS679C4W Nut (1"-3) (1"-3)
AN832-8C Union (F-3) MS28778-8 Packing (1"-3)
AN939C6 Elbow (1"-3) MS28777-8 Hing (F-3)
RD273-0010-1200 Reducer (F'-3) ANG289CB Nut (fI-3)
RD284 ..3003-4003 Check valve 125 9023468 Panel (2A8) (1"-1)

(1"-3) AN520CI0H'4 Screw (F-3)
RD273-1028-0014 Restrictor (J··.. 3) LD153 -0010-000& Washer (1"-3)
nD273-0002-0600 Tee (1"-3) 1965-2 Handle (F-3)
RD284-3001-2003 Check valve 1988-2 Ferrule (1"-3)

(1"-3 ) NAS1190C3T10N Screw (1"-3)
MS28770-6 Packing (F-3) MS15795·808 Washer (F-~)

MS28777-6 Ring (1"-3) 9023999 Bracket (M-3)

F'lgure ~-13, Disassembly of Engln" Checkout Console (Sheet 17 of 20)

Added 12 November 1960 5-5tiC



Section V R-3896-5
Volume I

--------Index Part Index Part
No. No. Description No, No, !kocriptlon

121 AN520CIOHIO Scr~w (1'-3) 130 M8.1102RI4S- 5S Conncctor (F-3)
(cont) NAS679C3W Nut (1'-3) (cont) AN"lSC4R8 Screw (1'-3)

M1l15'19S-808 Washor (F-Il) MS15795-803 Washer (1'-3)
126 19-902192,8-8 Gage (1'-2) NAIl679C04W Nut (1'-3)

ANS07C420fl14 Screw (1'-3) MSJ102R14S-2S O.ll1n('ctor (1'-3)
!.Dl53 - 00 H)-0009 Washer (1'-3) AN515C4H8 S,'\'ew (1'-3)
NAS679C4W Nut (1'-3) MS15796· H03 Washer (1'-3)
Rl1273- 0006-0400 Union (1'-3) NAs670C04W Nut (1',3)
AN816-4-,4C Union (I' ·3) MS3102n36-10S Conn"clOl' (F- 3)
19-9023775 Snubber (1'·3) AN515C8H14 8c-"w (F-3)
II1S28778··4 Packing (F-3) MS15'195·807 WaHhcr (1'-3)

127 19-902192R-4 Gage (F-2) NAS679C08W Nllt (1'-3)
AN507C428 HJ4 Scrcw (F-3) MS3100H20-12S Connector (1'-3)
LD153-0010-0009 Washer (1'-3) AN515C61l10 Screw (1'··3)
NAl,679C4W Nut (.'-3) MS15795-605 Washer (1'-3)
19·0023777·1 Gage saver NASfi79C06W Nut (10'-3)

(1'-2) MS3100JH6-111' Connector (F.3)
AN4-20A llolt (1'-3) AN515C4Rr. Screw (F-3)
NAS679C4W Nul (Jo"-3) MSI5'/95-803 Washor (1'-3)
II1S15795-610 Washer (1'-3) NAS679C04W Nut (1'-3)
nD273- 0004 - 04 00 Tee (1'-3) MS3102H16·101' Connector (1"-3)
AN893-3C Bu~hing (1'-3) AN515C4HO Srrew (1'-3)
HD273-0019-1000 Hcducer (1'-3) MS15'195-803 Washer (F-3)
M828778-4 Packing (F-3) NAS679CNW Nut (F-3)
MS28777-4 ntng (F-3) 131 19-9023773-1 Filter (1'-2)
AN0289C4 Nut (F-3) 132 19-9023544 Pressure switch
MS28778-8 Packing (F-3) (.'-2)

128 9024058-5 Panel (X-3) 133 19-9023747 Valve (F-2)
AN520C10R14 Screw (F-3) AN932-S8 • Plug (1'-3)
LD153-0010-0008 Washer (F-3) AN912-13C Busl,ing (F-3\

129 19-9023774-2 Valve (F-1) RD273 -0020-0404 Elbow (F-3)
RD264-3004-4003 Check valve AN914-6C Elbow (F-3)

(F-3) RD273-0007-1612 Nipple (F-3)
IlD2'13-2008 -0001 Adapter (1'·,3) 9023552 Brack"t (F- 3)
19-9015761 SlIenrtll' IF-3) AN4-7A IJolt (F-3)
M815'195-026 Wallher (1'-3) L[)153-0010 -0010 Washer (F-3)
IlD2'13 .. 0002-0000 Tee (I"-3) NAS679A4W Nut (1'-3)
HD273-0019-1000 Ileducer (F-3) NAS3104 C24-16 U-Boll (F-3)
M828778-8 Packing (F-3) 134 19-9023749 Transducer (F-2)
MS28777-8 Ring 0'-3) 135 19-9023544 Pressure switch
AN6289C8 Nut (1'-3) (F-2)

130 9023807-21 Panel (lA9) W-1) RD273-0003-0800 1'ee(F·3)
ANli20CI0R14 Screw (F-3) AN893-3C Bushing (F-3)
LD153-0010-0008 Washer (I"-3) LD153-0010-0024 Washer (F.. 3)
RD205..6002-0004 Olp (1"-3) MS211'/'/8-4 Pa~king (F-3)
RD265-0002-0005 Cap (1'-3) M828778-8 Packing (F-3)
RD265-0002-4010 Olp (F-3) AN924-6C Nut (1'-3)
HD265-6002-4012 Cap (1"-3) 130 19.. 9023546 Relief valve (F-2)
MS3102H28-12SW Connector (F-3) RD273-0019·2300 Reducel' (F-3)
AN515C6R10 Screw (F-3) AN893-19C Bushing (F-3)
111815795-805 Washer (F-3) AN694C16-10 Bushing (F-3)
NAS679C06W Nut (F-3) RD273-0016·1600 Tee (F-3)

(
,

Figure 5-13, Disassembly of Engine Checkout Console (Sheet 18 of 20)
5-560 Added 12 November 1969



R-3096-5
Volume I

S~etinn V

Index
No,

Part
No. Description

I.l<tex Part
No. No. /J<>seripl!on------------=--

136
(ront)

13'1

138

139

140

MS2077fl,·10
MS287'lB-12
MS20'178-16
MS2ll'/77-16
flN6289C'lG
fW284-5001-0001

LD153-0010-0024
flN924-8C
LD153 -001 0- 0023
19-9023780
NASI001-38f1
MS15795-810
NflS4311'1'4 -40
HlJ2'/:J -0016-0800
MS20'I'/8-8
MS28777-B
flN8289CB
19-9023781
NAS1004-30!1
MS15796-61O
NflS4311T4-40
RD284- 5018-2000

AN032-8C
flN938CO
RD273-0006-0800
RD273-0015-0000
MS28778-3
MS28777-B
AN6289C8
9024031
flN520C10f114
LD1 :,3 -0010-0000
IW265-6002- 0005
HD265- 6002-0006
HD265-G002-0007
480031-1

480031-2

AN515C8Rl\J
MS15796·80'1
NflS879C08 W
MS3102H16-108
AN515C4H8
MS15795-603
NAS679C04W
MS3100R18-1S
M&HOOH18·llP
MS31.GOH20-29S
AN5 \5C4IUO

Packln~ (F-3)
Packing (F- 3)
Packing (1"-3)
Ring (F-3)
Nul (F-3)

Helief valve
(F-2)
Washer (F-3)
Nul (F-3)
Washer (F-3)

Valve (F-2)
Bnlt (1'-3)
Washer (1"-3)
i»laCel' (1"-3)
'fcc (F-3)
I'ackmg (1'-3)
Hing (1'-3)
Nut (1'-3)

Valve (F-2)
Bolt (F-3)
Washor (F-3)
i»>acer (F-3)
Helle! vall'll
W-3)
Union (1'-3)
Tee (F-3)
Union (1"-3)
Elbow (1"-3)
Packing (F-3)
Hlnll (F-3)
Nut (F-3)

Panel (2A11)(F-1)
Serew (F-3)
Wash"r (F-3)
Cap (F-3)
Cap (1'-3)
Otp (F-3)
Terminal board
(F-3)
Terminal board
(F-3)
Sel'ew (1"-3)
Washer (F-3)
Nul (F-3)
Conneclor (F-3)
Screw (r'-3)
Washer (F'-3)
Nut (F-3)
Connector (F·3)
Connector (F-3)
Connector (F-3)
Screw (F-3)

140
(cont)

141

142

143

MS15795-B03
NAS079C04W
9024034-31

AN520Cl01l14
LDI53-0010-0008
HD265-6002-0002
RD265-6002 -0005
llD205- 0002 -0007
HD205-0002-000H
HD265-6002 -4010
480065-3

582008-9

AN515C8n20
MS15"19:,-805
NAS679COOW
480031-1

4110031-2

480031-3

AN51:iCBIl10
MS1579h-807
NAS679C08W
MS3102H28-12P
A'~:,15C6HlO

MS15795-805
NAS679C06W
MS3102R22-14P
MS3102R22-14S
MS3102H20-16S
MS3102 H20-33S
MS3100HI0SL-3 P
MS3100R16S-1S
j"S3100R16S-lSW
AN515C4HO
MS15795-803
NAS679C04W
19-9023743-2
RD273-0015-2000
NAS424-20
RD'273 -0019-2800
MS26778-20
Mf;28777-20
,'.N6289C20
19-9023779-1
H0273-000S-2000
NAS424-20
R0273-0015·2000

Wa"hCl' (F··3)
Nul (1'-3)

Palll'l (21'.10)
(~'- L)
SC1'l'W (Jo'... :l)
Washer (1'-3)
Q\p W-3)
Ow (F-3l
OIP (1'-3)
Ow (1"-3)
OIl' (1'-3)
Tel'l111nal block
(1'-3)
Terminal block
(1'-3)
SCl'l'W (F-31
W.lshor (1'-3)
Nut (1'-3)
Terminal bloel;
(1'-3)
'l'ormtna1 hlock
(1'-3)
Terminal iJloek
(~'-3 )
Screw (1'-3)
Washel' (1'-3)
Nut (1'-3)
Cnnncctor (1'-3)
Scrp.w (1'-3)
Washer (1'-3)
Nut (F-3)
Colllle"tor (F-3)
Connector (F-3)
Connector (F-3)
Co,lIlee!or (1'-3)
ConncctOl' (1'-3)
Connector (1'-3)
Connpctor (1"-3)
Screw (F-3)
Washer (1'-3)
Nul (F-3)

Transducer (F-2)
Elbow (F-3)
Coupling (1'-3)
HcdllCCI' (F-:n
Packing (F-3)
Ring 0,-· 3)
Nut (F-3)

Hegulatol' (1'-2)
Unton (1'-3)
Coupling (1'-3)
Elbow (F-3)

-------------------'---------
Figure 5-13. Disassembly of Engine Checkout Console (Sheel 19 of 20)
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Sedion V r-389F-5
Volume I

---
Index Part Index Part
No, N! , Del;crlptloll No, No, Description

143 MS28'178-20 Packln~ (1"-3) 14'1 9024012 Panel (21\12)
(colil) MS28777-20 Rinf: (1"- 3) (1"-1)

AN6289C20 Nut (F-3) AN520ClOIl14 Sc rew (P- 3)
144 19-9023749 Transducer 0'-2) Lnl;;3 -0010-0008 Washer (1'-3)

AN937C20 Cross (F-3) RD265-6002-4010 CIP (f-3)
HD273-0014-2000 Union (F'-3) RD265-6002 .. 0007 Clp (F-3)
AN924-20C Nut (1"-3) TBF-20-11PS Connector (1"- 3)
L0153-0010-0032 Washer (1"-3) AN515C4R8 Screw (1"-3)
HD27.1-0015-2000 Elbow (1"-3) MS15795-803 Washer (1"-3)
AN893-24C Dushlnf: (f'-3) NAS679C04W Nul (1"-3)
RD273-0015-1600 Fabow (1"-3) 'l'BF-28·1~PSW Connector (1"-3)
AN893-6C Bushing (1"-3) MS15795-805 Washel' (1'-3)
MS28778-4 Packing (1".3) AN515C61U0 Scrpw (F·3)
MS28778··16 Packlnf: (1"-3) NAS679C08W Nut (1"-3)
MS28777-16 Ring (1"-3) 10-169228-168 CL1necior (1"-3)
AN6289ClU Nut (1"-3) AN51~C6H10 Screw (1"-3)
M828778-20 Packing (1"-3) MS15795-805 Washer (F-3)
MS28777-20 lling (1"-3) NAS679C06W Nut (1"-3)
AN6289C20 Nut (1"-3) 148 19-9023'143·1 Tr.tnsducer (1"-2)

145 10-9023779·2 Regulator (1"-2) HD273-0018-1612 Bushing (F'-3)
HD273-0010-2300 Reducer (1"-3) Im284-3008-6002 Check valve
AN894C16-12 Bushinp: (1"-3) (1"-3 )
RD273-0016·1JOO Tee (f'-3) HD273 - 0019·2300 Reducer (1"-3)
MS2d778-12 Paekinr, (1"-3) RD273-0006-1800 Union (1"-3)
MS28778-16 Pacltlng (1"-3) MS28778-10 Packing (1"-3)
MS28777·16 Ring (1"-3) 149 90234bl-41 Consol~ No, 1 I
AN6289C16 Nul (1"-3) (F-l)

146 19-9023555 Regulator (F-2) 9023470·1 Frame (X-I)
AN9?4-4C Nut (1"-3) 150 0023452-51 Console No, 2
LDI53-0010-0016 \\'ashn (1"-3) (1"-1) t9023470-2 Frame (X-I)

Figure 5-13, Disassembly of EngIne Checkout Console (Sheel 20 of 20)

('
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H·3890-5
Volunw I

Section V
Paragraplts 5·32 to 5-3.1

0-32. INSTALLING. b. Torque nul AN924 01' union AN815 a~

follows:

c. TOl'qu<, plug AN814 as follows:

5·33. All p:>.rts of the ongine chcckout console
Illust mct'! the cleanness requlremcnts outlined
in section I pr:or to Installing. Scc figure
5-13A for typical Installation of components,
lind figure 5-13 lor Index and part numb, rs.
The lollowlng steps include the spectal instruc·
tlons. All tubing is 1,1eally manufactured fl'om
CHES 321 tubing, Type I (MIL-T-8808) with
tubl' end in arrordancc with MS33584, sleeve
l\IS~0319-. and nut AN818-. Use damarred tube
lor mocknp and wall thickness. Thl' lubricant
used lor riynam1c O-rings Is FS1281 gl'ease
(!Juw Corning Co/'p); for O-I'lngs, seals.
stralrrht thr'-llds, and sliding sudaces _ uso
lubricant grease rm014Q-012 (Hocketdyne). For
tapel'ed threads, use thread sealant tape
HIJ0140-002 (I1ockctriyne). Hefel' to section I for
lubricant application.

a. Torque thrcaded fasteners liB follows:

Tubp
OD (JJ\~J

1/4
3/8
1/2
3/4
1
1-1/4

Tuite
.Q.r?J.!!l'!J~1!l

1/4
3/8
1/2
3/4
1
\-1/4

Torque,
(In-IIt)----
55-UO

100-150
180-230
420-600
000-640
720-960

Torque
(In· 11»

40-65
80-120

150-20l!
30()·500
450-600
600-720

NOTE d. TN'que nut AN6289 as folluws:

f. Torque B- nuts AN818fol' tubing as follows:

1'. Torque jamnut" and fHtill~s wllhlJul
~ask<,t" as folloWS:-----E -----Tub<, Tor~lle (tn-Ib)
O!U!nchesL _A!!!_J!11num .- -] :~~ee~-

l/4 90-105 110-130
3/8 125·145 225-275
1/2 240-280 400-450
3/4 540-660 800-960
1 840-960 1,000-1,200
1-1/4 960-1,200

When tightening fasteners from
the head Bide, torque must be
within 10 percent of the high side
of the speelIled torque range.

Size/ Torque
Part Numbel' Thread J.!!!~JEL

AN4- 1/4-28 61·75
AN505-8- 8-32 5-6
AN507C1032 10-32 8-10
AN50'IC428,· 1/4-28 20-20
AN515C6 .. 6-32 1 1/2-2
AN515CB- 8-32 5-0
AN515CI0- lO-24 7-8
AN520-10- lO-32 8-10
AN520CO- 0·32 1 1/2-2
AN520C10- 10-32 8-10
AN520C41fl 1/4-28 20-26
AN520U13416- 1/4-28 20-26
NASI004- 1/4-28 61-75
NASl190C08- 8-32 14·18
NAS1l90C3- 10-32 24-30
NAS1351-4- 1/4-28 36-47
RDlll-9001- 3/8-24 290-390
LL22A04P8- 10-24 9-10
38031N-4C- 1/4·20 24-26

Tub"
QIl (Inches)

1/4
3/8
1/2
3/4
1
1-1/4

Tube
.9° Jl!!.che!!l

1/4
3/8
1/2
3/4
1
1-1/4

TOl'que
l!.!!:.!&

75-100
150-200
200-250
450-050
050-900
800-1,000

Torque
.J!.ll:'1b)

135-185
270·345
450·525
900-1.100

1,200-1,400
1,500-1,800

Added 12 November 1969 5-560
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R-3896-5
Volume I

Section V
Paragraphs 5-34 to 5-35

5-34. SERVICING.

5-35. servicing of the engine checkout oon901e
consists of ,\ 6-month periodic calibration-dlCck
of pressun' gages, f,owmelers, and .:Ieetrlcal
measuring Instrumcnts. I,ubrlc"t" pressure
re!(\.Jators HI-90237'/2-3, -4, and -5 stem and
handwheel nMUng surfaces at 30-day Intervals.
Reier to paragraph 5-46 lor servl('\ng of pres
~urr> r"gulntor. Luhrlcate haMt!valv('s

19-00237'/4-2 and -4 stem threads alit! seal <It
18-month intervals. Refe,' to paragraph 5-52A
fOl' sel'Vlc\ng of hald valv~. In additIOn, a I
functlon-test of relief valves as oullln,'<1 ill PRra
graphs 5-24 Ihroull'h 5-29 :s requil'('d annually,
Calibrallon requirements are listed in figure
5-14,

Teat StRnciarci
Hallge/Accuracy ACCUl'iH::'

Part NlIlllOC1' NmllonclatuJ'c (I Full Scale) Type "I Servke (t Full Scale)--
10-002192U-4 PHESlmVATIVE INLE'I' 0-100 pail: FlIcl Using Facility

PHESS gage (0. Jex,)

19-9021928-4 PHESS, DNSTI1 OF 0-100 pajl~ Fuel
TUIlB gal(e (0. 1%)

19-9021928-4 !.OX CLEAN Am 0-100 1'slr( I'IlCl.matic
pm:ss gage (0. 1%)

19-9021928-4 LOX B. S. PHESS. 0-100 psi" PlluumaUc
LOW gage (0. 1%)

19-9021928-4 I'UEL D. S. PRESS 0-100 pSig Fuel
LOW gage (0.1%)

19-9021928-5 FlJE1. PUMP INI,ET 0-250 pSlg Fuel
PriESS gage (0. I 'X-)

19-9021928-5 LOX PUMP INLET 0-250 pSlg Pneumatic
PRESS (fage (0. 1%)

19-9021928-5 IMV CONT pRESS. 0-250 1'51g ~'u~1

gage (0. 1%)

19-9021028-6 FUEL INLF.T PIlESS 0-500 psig Fllel
NO, I b'llge (0.1%)

19-G021028-6 FUEL INLET PRESS 0-500 psi/-( ~'uel

NO.2 guge (0. 1%)

19-9021928-7 HELIUM PRE:JS. 0-1,000 psig Pneumatic
gage (0.1%)

Flbrure 5-14. Calibration-Check l1equlrenwnts (Sheet I u13) I,

1:
1'!

!
I,

Changed 24 March 1970 5-57



SectlOll V R-3896-5
Volume 1

Test Slllnd.\rd
Range/Accllracy AC'C'uttu;y

I~olrt Number Nomenclature (t Full Scale) Typc of Serv icc (t full ~"ale)---- ...
19-~02'.92H-7 GN2 PHESS gage 0-1,000 pslg Pncumallc

(0.1%)

19-9021928-'/ FUE t. IIIGIl PRESS. 0-1,000 pslg 1'\lel
gag(' (0. 1%)

19-9021928- B INLET PlmSS, Wolge 0-3,000 pstg fuel
(0. I 'Ii)

19-9021928-8 OVEHRIl)E I'HESS. f)-a,OOO pslg l'uel
Ka~() (0. 1%)

19-9021928-8 OPE~ING POHT 0-3,000 pslg f\wl
PHESS. gall'c (0. 1%)

19·9021928-8 CLOSING POIlT 0-3,000 pslg Fuel
PHESS. [;.lgt' (0. 1%l

19-U021928-8 SWITCH MANIFOLD 0-3,000 pslg Fuel
PHESS. galle (0.1%)

19-9021928-9 HYD Ill-FLOW 0-3,000 pslg Ful'l
PHESS, gage (0.1%)

19·0021n8-8 GOX PRESS. 0-3,000 pslg l'ncumallc
gage (0. 1%)

19-9021928-8 LOX B. S. PHESS. 0-3,000 pslli Pneumatic
HIGH gage (0.1%)

19-9021928-8 CLOSING INLET 0-3,000 pslg Fuel
PRESS. gage (0.1%)

19-9021928-8 OPENING INLET 0-3,000 pslg Fuel
PRESS. g'age (0.1%)

19-9021928-8 FUEL B. S. pm;ss. 0-3,000 pslg Fuel
HIGH gag(~ (0.1%)

19-9021928-8 HYD pHESa. gage 0-3,000 pslg Fuel
(0.1%)

19-9021928-8 IldV CONT PRESS. 0··3,000 psig Fuel
IIJOIl gage (0.1%)

19-9021928-8 IMV OUTLET PRESS. 0··3,000 pslg J'uel
gage (0.1%)

19-9023748 HELIUM PRESS. 0-6 rsld Pneumallc
DROP gage (0. 1%)

19-9023748 GOX PRESS. 0-6 psld I'ncumatk
DHOP gage (0, 1',¥J)

0023770 LOX CLEAN AIR 30-300 Hclm Pneumatic
FLOW HIGH at 100 psll~ (3%)
flowmeter

9023'/70-11 MISSILE AIH Fl,OW 20-200 ~clm at Fuel
LOW flowmeter 30 pslg (3%)

Figure 5-14. Calibration-Check Requirements (Sheet 2 of :l)
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R-389G-5 Section V

Test St"nela rei
/lan~~/Ae,'u racy Ae"u racy

l'a r t Nur" !Jl!l' Nt I IHC'nC lit tll f(\ (, Full Srale) Typt' of ~('J'Y H'P (. ~\IiIScal('j

~02.1770-21 f1VD HETlJllN LOW 20-200 "r/min Fill'!
I I,JW JIll If.! l' at 45 p8 il( (3'n

0023770-31 LOX B.S. LEAKAGE 3-30 8elm at P/wulnatk
II/Gil PriESS. flowmeter 1,750 P8iR (3',1)

002J770-51 ~'l1EL B. S. LKG 7-70 selm 'It Fuul
Illon flowmeter 2,000 flail: (3':1')

90237'11 LOX CLEAN Am n,ow 30-300 seilll at PllNlmatlc
LOW i"lowmeter 30 [l~Il: (3~)

9023'171-11 MISSI LE AIII FLOW 20-200 Sdlll at ~'uel

HIGH flowmeter 100 [l5 IR (3'~l

9023771-21 SEQ OUTLET RETURN 2.7 to 27. 00 5elm Fuel
flowmeter at 5 pall< WX)

9023771-31 LOX D. S. LEAKAGE I. ~ to 13.0 aeiln Pneumatic
LOW PRESS. flowmeter at 30 [lsil: (3W)

0023771-41 FUEl" B. S. LKG LOW l. 3 to 13. 0 sc 1m Fuel
flowmeter at 30 [lsig l3'n

9023771-51 IMV flETURN 3-30 cc/min at F,w!
flowmeter 45 [lalg (3%)

9023782 HYTJ HET FLOW O. 2 to 2. 1 gpm F\wl
flowmeter at 45 psig (3%)

9023782 liYD HETURN HIGH 0.2 to 2.1 KJlrtl Fuel
flowmeter at 45 pslg (3%)

9023782-11 CLOSiNG PRESS 500- 5,000 cc/min Fuel
RETUHN flowmeter at 45 pslg (3%)

9023782-21 HYD RETUHN FLOW 0.082 to 0.82 Rpm Fuel
flowmeter at 45 pslg (3%)

MH36W050DCVVR Voitmetci' 0.50 veil' None
(0.5%)

Mfl38W002DCAAR Ammet"r 0-1 ampere None I
(0. 5~,)

MR36W050DCUAR Ammeter 0-50 microampere NOlie
(0.2%) 0.5W

MH26WOI5ACCAAR Ammeter 0-15 ac ampere NOlle
(0.2',¥-)

P34-S-4100-2 Head"ut 0-20 l:pm NOlIl' 0.25'1
0-00 Ilpm
(O.Olo/r)

27140-1JP Recorder 0-300· F NOllo 0.05~
(0. 25?(l

FIgure 5-14. Calibl'atlon-Ghecl, Requirements (Shu,·t 3 or 3)
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Se(:l\on ,.
Pa~,lgrat>hs ~-36 to 5·,11

5-36. Sill PPING AND STOTlAG£.

5·31. Prepar~ the eny;me checkout console for
shipping or ~t(Jrage In acconlancp with
MIL-P-1I6, Method II.

5-38, ~0"1"pONEN_1.: nEPAI~:

5-39. FLOWMETER 19-9023742.

5-40. 'rhe following pwcpdur('s c"nulln lha
disasbcmb 1j:lg. cleaning, illspectillg and

repalrll1g J asser.lhling, and testinl{ informatioll
required to maintain the f1owmct,'rs.

5-41. DISASSEMBLING. DlnasS('1I1h'e Ill!'
f10WIHC'tct", as Icquircd, to u('('llmplish 1h.'('PH'"
sary repair atld/or rtl 1"la\'("u'll\nl. Se(l Bgu\'('
5-15 fur Jl,U'lq and IJlch,x numhers,

..---------------------------

/'

/'6 I
,

~-5

/ 21 ...,
28

25 ~

23 ~

~
~

~

25
26

21

~;
\

~ i:
'<

1 • _

Flgt,re 5-15. Flowmeter--Explodcd View (Shcet I of 2)

5-60 Chahged 22 February 1908

F'1·~·13



n-3890-5 Section V

_._--------- -------
P~rl Index Part
No. Description No. Nn. DescrlptiOIl_.._----

A·!i9-36 ~prlllg (F-3) lOA A-41-179 Scat (F-3)
A-r,9-114 Spring (F- 3) 11 A-74-33 Gnsl,ct (F-3!
A-37-218 OVIlet F'ittilll: (F-3) llA /...~74-62 Gasket (F-3)
8-37-626 Gutlet FIUilu: (F-3) 12 Slud Bnll (0-2)
A-45-1-13 O-Ring (F-3) Nut (D-2)
A-45-1-13 (l·Ring W-3) Wingllu! (D-Z)
A-49-184 Insert (F-3) Washer (D··2)
R-I-15-1 (with Metering Tobe 13 Retainer (/)-2)
A-·50-735)(a) ""..".< "-,, j 14 Cr\p (D-2)
H-I-IS··I(b) Meterln!,; Tube(F-3 Screw (D-2)
R-~-15-A(e) Metering Tupc(F-3 J5 Bolt (D-2)
H-2-15-Jl.A(d) Metering Tube (F-3 Nut (D- 2)
R-2-15c(n) Metering Tubt>(F_3 Waslwr (0·2)
Hfi-:J87-1 (I) Metenng Tube (1''-3 16 Gasket (D-2)
A-05-387(g) Mf!terin~ Tuhc(?--3 1-, Light Socket (Ii-" I
A-S8-174-:(h) Float (r-,l) 18 Gloue (IlS-val'
A-S8-174-2(i) Float (r'- 3 \ 2S-walt) (1"- 3)
A-58··174· ~(j) Float V-3) 19 Lells (D-- 2)
A-G8"!70(K .'loal (F-3) 20 Bolt (0-2)
8· nv-sO Float (1"-3) 21 Stud Bolt (D-2)
8-RV.. 14(m) FJo~t (1"- 3) Nut (D-2~
B-RV-31 (n) Float (F-3) Washer (0-2)
A-36-238 Inlet Io!IUng (F-3) "2 Bracket (D- 2)
13-36·S08 Inlet Fitting (F-3) 2~ Cover (D-2)
A-43-1-13 0- Ring (F-3) 24 Cushion (D- 2)
A-43··1-13 C)- Ring (1'.3) 2fJ Gagn Glas, (D-2)
h .. 5fJ~6 Spring (F-3) 26 RetaJn"r (D· 2)
A-S9-9 Spring (F-3) 27 Gask()~ (D··2)
4n-2-35 Stat (F.. ~) 28 LiqUid Chamber

(D-- 2)

Index
No.---

I
IA
2
2A
3
3A
4
5

~ ....
10

"I
7A
S
8A

6

-----
(a) nn f·owmot.... 19-002·)742-2
(b) On f1()wm~ter 19,,9023742-4
(c) On n()~nh'ters 1~-9023"142-1, -7, -8. and ··13
(0) On n~WI,'eters 19-9J23742-3 and -S
(e) On flowlll~t '1' 19-~023742-6
(f) 0" Jlnwmeters 19-9023742-10 aml-11
(g) On Jlowmeter 13-9023742-12
(h\ On flowmeter 19-0023742-5
(i) On ilowmeteld 19-0023742-1, ·6, -S, and -13
(,) nil fl"wme(ers 10-9023742-3 and -1
(iI) On flowmeter 1[I-Q02374J-7
(I) On flowmeter 19-902:l'{42-12
(m) On flowmeter 10-9023742-11
(n) un flowlllCter 19-9()23742-1~-----,-_._-----_._- -

Figure S- n. Flowmeter-- Exp)'Jded View (Sheet 2 or 2)
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S~ction V
Paragraphs 5-42 to 5-44

R-3896-5

--,------~

Cracks aud leglbmty
Cracks, fJat spots. and freedom
of movement within tube

5-4•. ASSEMBLING. All "arts must meet
cleaning- requiremf'lits OUt1ih~d in paragraph
5-42. See ligure 5-15 for Index and part numbers.

NOTE

Repairing

Heplace,

Chase threads; replace II damage
exceed. 50 percent 01 one thread.
Replace.

Replace or perlorm cleaning and
antistatic treatment (pal'llgraph
5-42),

Chase tllt'eads; replace If damage
exce~ds 50 percent of one thread.
Replace.

Replace.

e. Inslall globe (18) Jnto light socket (17),
inst:dl light sockllt (17) Oil olle sIde of tells (19)
and ~"sket (16) '.n otlwr side of lens, alld secure
with bolts (15) and stud bolts (12)

Final torqup va!ues should be reached
by making thre" or mOrC sequent!~l

passes, tn order 10 impose as lIttle
strain on ~I,,· gage glass (25) as
possible.

r. Install sc,,:w through retailler (13) Into
cap (14) alld install as an assembly over stud
holts (12), Secure with nut ami wlngnul.

~JOTf':

I,. Install IiKht fixture on hracket (22) and
se-'ure with I )WH stud bolt (12).

b. Install bracket (22) Oil side of cov~r (23)
and secure loosely with stud bolts (21).

c. Install remaining stud bolts (21) through
cover and liquid ('ha mber and firmly tighten a 11
stud bolts (21) and bolt~ (20).

d. On flowmeters 19-9023742-10, -11, and
-12, cross-torque slu(l bolts (21) and bolts (20),
starting with c"nter bolls to 60-65 foot-pounds.

a. Install (one side at a time) p.'.lSket (27),
rptniner (26), gage golass (25), cushion (24),
and cover (23) onto liquid chamber (28); secure
lousely with bolL" (20).

Damaged threads

Distortion
Damaged thread,

/)I~torllon

Worn sealini( sllt'fa"e

Metptlnt: tube (5)
Float (6)

Inlet fitllng (7, 7A)

1'1H' Illhr-icalll IISf'd In thj~ procedure
must be ~-SI281 grease (Dow Corning
Corp) unless olherwise specified.

l'art'Namc anel
Illdl'X Numl)f'r InspccUng

Spring (9, 9A)

Seat (10, JOA)

S"rl~'g (I, 1A)
Olltlet lilting (2, 2A)

5-42, CLEANINO. Cleanllowmeters
19-9023742-1 (hrough -5, -7, :Ind -8 for pnl'u
malic service and flowmeter~ 19-9023'/42-6
and -10 through -12 for fu(,1 service as oulllned
in sectIOn 1. Perform anll,lat;c treatment on
tubes an<l floals of Ilowmeter~ 19-9023'/42-2
through -5, and -7 alter cleaning.

a. Place float on lint-fr~e pape r and pour a
drop of ANSTAC-2M solutioo (Chemical
Development Corp) on paper.

b. Roll float through solution until thoroughly
coatNI; roll floal ovrr dl'y portion of paper lmtil
ball appears dry.

('. Using a small piece of linl-Iree cloth
dampened with ANSTAC·2M solution (Chemic:al
Dev"lopment Corp), wet inside of tube, Wipe
tube until II appearS dry.

5-43. INSPECTING AND HE PAIRING. In3pect
ing t1w 1I0wmet~r determines whether the in
dividual parts have been damaged by mishandling
or W('ar. See figure 5-1V and inspect parts for
cleanness, damage, and wear. R"pair of flow
meters is limited to t eplacement of parts listed
(only parts listpd with part number) In figure

• 5- Hi.
,

~'lgl.lre 5-16. Inspecting and Repairing Flowmeter
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S(lCtiOIi V
Jldr"graphs !)-45 to 5-48

Fi~Ul'€' 5.. 17. F'lownu:ter Test Srtup

rI, Slowly "PPi! inlet anri outlet shutoff v:tlves
and allow litws and ilowm(lter to fill. Slowly
closp bypaso v.lve.

c. Closl? Iwedl,. ~'alvf> artdanplyJeak-tcsicom
poun1(MIL-L-20567), ()J' observeforfluid leaks,
at I11let ancllJutll'l fittings and mating surlaces of
liqUid chamber a lid ('overs, No leakat:e is ,llowabl,'.

f. Slowly 0JWJl 1I('('dle valve and fChrulat",
fl(lw to allow float to mise I" lop of [:mduaterl
Bcale "i tub" alld to descend to bottom of !ubr..
FI,l'l! muot I'loe and descend s",oothly.

go. Repeat st<'J) f, maintaining stabl(l flow at
[our equal incrf-JnJrllts of sralp. Float must
staiJjJizE' at ench increment.

h, If flnat op('ratiol1 is (lfl'atic or sticldng';
check for ll?akRge in t('st splup or perform ('lean
ing pt'oc(I<!lJre outlined ill pal'a~~rJ.plJ 5-42.

5-46. PHFSSUHE HEGULATOfl 19-90237'12.

5-47. ThefollowillU prot't.'rlurpg ('ontaill (Haas
semlJling, {'lranlllJ~, inSIlr.ctillgalld repairIng,
nss(\mblin~(, ami testinf.{ in{Ol'll1atioll reqUired to
maintain the preosur<' regUlator.

5-48. lJISASSEMlJLlNG. j)1~aBselllhle Ih,' reJ(
1I1:1tor, as l'equlrpd, tu accomplish nc('pssal'Y
rc'paJr Cllld!qr replaCrWll.'llt. Sec fih11Jre 5.. 18 lor
parts nllrJ jndex Ilumb(·! s.

11, Luhrl".ll<' O-"illf: (8, 8i\) anrl lnbtall nil
In lei filling (7, 7A), TIl~tdll ~Jlrlllg (9, gAl,
seal (lO, lOA), alld gasl,"t (11, IIA) inIU illiH
fitting (7, 7A),

i. Lubricate threads of inlet fitting (7, 'IA)
(inlel filting has a small prussure-halance hole)
ami screw fitting inlo liqUid chamber (28).
Tighten fitting firmly but do not use excessive
force.

j. Using Iltlt ... frcc ~~loveH, insert metering
tuhf' (5) into top (If liquid dHunbC'l" and, lJ~itlg;1

wooden dQ',vel of approximate SIze of tl.1lH~t push
lube onto ",'at (t 0, lOA).

k. Tilt flowmeter alld, t..\tiinJ:{ lint~fr(le gloves,
imwrt float (0) into m('l~t~ring tIl he (5), allowing
f1nat to gently roll down tube,

1. Instal! insert (4), 011 flowm('h~rs

IH-9023'i42-1 through -8, and -13, into top r)f

tv'," (5), Lullricale a-ring (3, 3Al and inst.lll
Olltn outlet fitting (~. 2A).

,". LUIH ,cate lll"~~ds "f 0l:t1elfiltint:(2, 2A)
and screw fitting illtll liqlllu rh~1111bt'r (28).
'J'il~hten filtln~ (ll'Jnly but c.~t) nvt uS(l l·x:..~es.sivt'

lorce.

II. Install sprin~ II, lA) into outlet fitllng
(2, 2A). Sllrinl: (I) is hooked 01110 illsert (4).
{".,tall closures OJl IlIlel and outlet fillings.

f)-45. TESTING. The test proeechll'es require a
soucee of gas<'Ulw nitrlJgen (MIL- P'27401), H.l-l
funi (MfL-F-25558) capable of Illaintatnint~ re
quired flowrales, leak-test compound (MIL-L
25567, or equivalcnt), thrC'f.:" shulof(valv('s, amI
~ n"edle valve (3, 000 psil: rating), a~ applicable,
for pneumatic service and lor hydraulic service.
The fiowmetel' must lw lirmly seeur(l'd in a
vprtical positioll during hlsting'.

a. Connect flowmeter to If!st sptup as bhown
Inligure :;-17 and' los(' al! valves.

NOTE

For pneumatic h'sttn~th(' 11cr-dlc valvp
is vf.'nterl to atrnoSphf'l't'j for hydrHulic
testing it is vented to n'turn.

h. Apply slIpply pressure (rated opel'alln~(

pressure, fib",re 5· 14), as applicable, 10 inl,·!
of test settlp,

c, Open bypass valve a"rl slowly open 1I0e,lIe
valve just enouf:h (" Obtllill flow.

mrrt$J'
VALVE: -....

"

INlET VALVE~ D
SUPVI,\ INLF.T-_

- Nk:F;r>U.:
VALVE<":

-- OYPASS
VALVE

t!;j ·P023'H2-S· I
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rlliure 5·16. Pressure Regulalo.... Exploded View (Sheet 1 of 2)
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R-3S96-5 Section V
Paragraphs 5-49 to 5- 50---_._--------

Index Part
No. No.

1
2
3
4

5
5A
6

7
7A

8 085-01001
SA 101.01565

101-01566

101-01567

9
10
11
12 101-01507
13

12A 101-01564
1M

12B 101-01629
13U

14 10913-1
14A 015-92402·2
15

Description

Capnut (0-2)
Nameplate (0-2)
Handwheel (0- 2)
Motu1t1ng Plate (D- 2)
Bolt (0-2)
Nut (0-2)
Washer (D- 2)
Washer (0-2)
Washer (D· 2)
Screw (D-2)
GUirte Button (D- 2)
Spring Barrel (0-2)
Spring Barrel (0.2)
Planet Gear (D-2)
Thrust Dearing (~'-3)

Thrust Bearing (F-3)
Bearing Race (F- 3)
(upper)
Bearing Race (F-3)
('ower)
Snapring (0-2)
Collar (D-2)
Adjusting Nut (0-2)
Stem Unit (F-3)
Stem Rod (F-3)
Scrow (~'- 3)
Spring (F-3)
Pin (F-3)
Stem Unit (F-3)
Stem Rort (~'- 3)
Screw (F. 3)
Spring (F- 3)
Pin (1"_~1)

Stem Unit (F.3)
Stem Rod (F-3)
Screw (F-3)
Spring (F-3)
Pin (F- 3)
Loader Spring (F-3)
Loader Spring (F-3)
Diaphragm Nut (1)- 2)

IJldex Part
No. No.

16
17
18
19 090-02204
20 021·02204
21 021-00701
22 224.61-1
23 015-10201
24 101-01567
25 23460-2
26 261114
27
28 101-01574
29 23460.2
30 101-01573
31 101-01557
32 015-10201
33 101· 01549
34 104-0J028
35
36 22478
37 2611.14
38 23460.. 2
39 101-01557
40 0)5-10201
41
12
43 090-01201
44 021-01201
45
48
47
48 015-60402
49 101.01574
50 261114
51 2991"19

299245
52 23460.2
63 101-01557
54 015.10201

Description

Plato (0-2)
Lockring (D-2)
Clamp Ring (D-2)
Diaphragm (F- 3)
Gasket (outer) (F-3)
Gasket (Inner) (F-3)
Retainer (F-3)
Spring (lo'- 3)
Valve (F-3)
Seat (F·.3)
Pin (F·3)
Diaphragm Bolt (0- 2)
Retainer (.'- 3)
Seat (F- 3)
Pin (F-3)
Valve (F-3)
Spring' (F-3)
Fitting (F-3)
~'ilter (F-3)
Body (D-2)
Retainer (F- 3)
Pin (F-3)
Seat (10'-3)
Vaive (F-3)
Spring (F-3)
Diaphragm Nut (D-2)
Plate (0-2)
Diaphragm (F-3)
Gasket (F-3)
Clamp Ring (D-2)
Diaphragm Bolt (0-2)
Guide (D-:l)
Spring (F-3)
Retalner (11'·· 3)
Pin (F- 3)
Shims (F-3)
Shim~ (F-3)
Seat (F-3)
Valve (F- 3)
Spring (F- 3)

Figure 5.18. Pressure Regulatvr--Exploded Vie\\- ~'Jheet;l of 2)

5-49. CLEANING. Clean pressure regulator

I as outUned In secllon I. For Inspecting and
handling parts, refer to section I.

5-50. INSPECTING AND REPAIRING. Inspect
Ing the pressure regulator determines whether

the Individual purts have been damaged by miB
handling 01' wear. See figure 5-19 and Inspc(:t
parts lor cleanness, damage. and weill'. Repair
of the presslU'e .. :ulator III limited to the re
placement of parts 11 sled (only parts listed with
part nU1Ttbers) In figure 5-18. I
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Section V
Paragraph 5- 51

Part Name and
Index Number

Thrust Bearing (8, 8A)

Stem Unit (12, lIlA, 12B)

Loader Spring (14, 14A)

Spring (23, 32, 40, 54)

Valve (24, 31, 39, 53)

Seat (25, 29, 38, 52)

Pin (26, 30, 37, 50)

Filter (34)

R-3896-5
Vohlme I

Inspecting

Wear and pltling

Damaged thl'eads and
wear

D1atortl(1fi

Dlatortlol\

WeBI', nicks 01' scratches
in sealing surface

Wear, nicks, or scratches
in sealing Burface

Wear

Damage and cleanness

Repairing

Replace.

Chase threads; replace if damage
exceeds 50 percent of one thread,

Replace.

Replace.

Repla,~c.

Replace.

Repl.ace.

Replace.

lo'igure 5-19. Insp~cling and Repairing Pressure Regulator

5- 51. ASSEMBLING. All parts 01 the pressure
regulator must meet the cleaning requirements
of sectlor. I. Luhricant used In this procedure
is lubricant grease RB0140-012 (Rocketdyne),
unless otherwise specified. Procedures
(methods) lor applying luhrlcants BpecHied In
assembly procedur,~s are outJlned In section I.
Replace diaphragm and IrJskets with new Items.
See flgure 5-18 lor Index and part numbers.

a. Clamp hody (35) securely In a vise with

I soft jaws. Lubricate (Method A) threads of
fitting (33). Install filter (34) and Iltting (33)
Into body (35) IN ports. Torque fitting (34) to
120-140 foot-poands.

NOTE

Steps b t"· ~ugh e 8pply to regulators
19-9023772-2, -3, and -4.

l b. Lubricate (Method A) threads of relalner
(28). Install sprIng (32), valve (31), pin (30),
seat (29), and retainer (28) Into body (35). Make
sure valve Is seated, and torque retaIner (28) to
15-17 foot-pounds.

I e. Lubricate (Method A) tht'eads of retaIner
(22). Install pIn (26), eeat (25), valve (24), sprIng
(23), llnn remlner (22) Into dIaphragm bolt (27).
'forque retainer (22) to 15-17 foot-pounds.

d. Install gaskets (21), dIaphragm (19), plate
(16), and diaphragm nul (15) onto diaphragm bolt
(27). Torque diaphragm nut (U) to 13 fuot-pounds.

5- 66 Changed 8 Decemhcl' 1970

CAUTION

Do not overtorque nut (15) or bucklIng
and damage to dIaphragm can result.

e. Luhrlcah, (Method A) threads of diaphragm I
bolt (27) and Install bolt into body (35); place
g:lekct (20), clamp ring (18), and lockring (17)
Into body (35).

NOTE

Steps f through 1 apply 10 rebru1ator
19-9023772-5.

f. Lubricate (Method A) threads of retainer I
(49). Install sprIng (54), valve (53), scat (52),
shIms (51), pIn (50), and retaIner (49) Into body
(35). Make sure valve Is seated, and torque
retainer (49) to 15·1'/ foot-pounds.

g. MeaslIre prllJecllllll of pln (50) above I'e
talner (49). Dimension must bc 0.008 to 0.010
Inch. If out of tolcl'ance, replace shims as
necessary.

h. Install clamlJ rlng (45) Into body (35) and
measllre and record dIstance from top of clamp
ring (45) to top of pin (50).

I. Remove clamp ring, lnaWI dlspht'agm (43)
Into clllmp ring I'ecess, and place clamp ring
and dIaphragm Into body (35). Measure and re
cord distance from top of clamp ring to top of pin
(50). If difference between steps h and I Is less ()
than 0.005 Inch, one gasket (44) Is required. ",.,



R-3S96-5
Volume I

Section V
Paragraph 5- 52

j. Remove clamp ring and diaphragm from
body and Install clamp ring (45), g-asket (44)
(as required), diaphragm (43), plate (42) and
diaphragm nut (41) onte diaphragm bolt (4).
Torque diaphragm nut (41) to 5 foot-pounds.

CAUTION

Do not overtorque nut (41) or buckling
and damage to diaphragm can result.

I K. Lubricate (Method A) Ihreads of retatner
~ (36). Install spring (40), I'alve (39), seat (~8),

pin (37), and retainer (36) into diaphragm bolt
(46). Torque retainer (36) to 15-17 foot-pounds.

I I. Lubricale (Method A) threads of diaphragm
holt (46). Install guide (47), spring (4S) and dia
phragm holt (46) Into body (35).

I rn. Lubricate (Method A) threads of stem
unit (12, 12A, 12B). Screw adjusting nut (11)
Oil stem unit (12, 12A, 120), and slip stop collar
(10) on stem unit, securing it In place with snap
ring (9).

I
n. Lubricate (Metllt'd Z) thrust hearing (8,

SA). Luhrlcate (Method Z) mating surfaces of
planet gears with Molykllte G lIaBte (Dow Corning
Corp). Install thrust hCLrlng (8, SA) on stem
unit and insert stem lmlt with planet gears Into
spring harrel (7, 7A).

I (;. Lubricate (Method A) threads of screw (6).
Install guide button and screw (6) Into adjusting
nut (11).

I p. Lubricate (Method A) e,\ternal threads of
body (35). Install spring (14, 14A) over stem
unit and screw spring barrel (7., ';A) with spring
(14, 14A) onto body (35) making sure that thrust
bearing (8, 8A) Is :>r<rllerly seated in spr!ng
barrel. Torque spring barr~1 (7, 7A) to 150
(oot-pounds.

q. Install mounting plate (4) onto spring
barrel (7, 7A) and body (35).

I r. LubrIcate (Melhod Z) matlng surface of
handwheel (3) and stem unit (12, 12A, 12B) with
Molykote G paste (Dow CornIng Corp). Install
wllsher (5), handwheel (3), nameplate (2) and
capnut (I) onte slem unIt (12). Torque capnut
to 50-75 inch ..pounds. Torque capnut finger
tIght oil slem unit (1M, 12B).

5- 52. TES'fINO. The test procedures requIre
a source of gaseous nitrogen (Mn..P.Z740l),
leak-test compound (Mn.-L·25567, or equiva
lent). test gages with ranges of 0-150, 0-300,
0-750, and 0-2,000 psi, and a necdle valve.
The regulator must be firmly secured during
testIng.

a. Connect gaseous nitrogen (MIL-P-27401)
source to IN port of regulator. Tee a test gag",
with range applicable to regulator being tested,
and needle valVe at OUT porI. Close needle
valve.

b. Turn handwheel fully counterclocKwise
and Increase gaseous nitrogen to a pressure not
to uxceed rated Inlet pressure and above rated
outlet pressure of regulator under test.

c. Turn handwheel clockwIse to 20 percent of
maximum rated outiet pressure of regulator.

d. Remove capnut and handwheel. Adjust
relief adjustment screw In end of stem unit,
clockwise until venting occurs, then counter
clockwise until venting just stops.

e. Install handwheei and capnut; turn hand·
wheel clockwille to maximum outlat pl'eaSllle of
regJtator. Test gage must indicate a Slllooth
increar.e in presaure throughollt range.

f. Record maximum outlet pressure Indicated
on test gage, and after 5 ±l minutes record
pressure again, The dHfercnce of pressure
must be within ±2 purcent of Initial pressure.

g. Slowly open needle valva unlll outlet pres
sure drops 20-40 percent; tnen ci,OBC valve.
Outlet pressure nlust st?bilize within ±3 per
cent of Initial preOSU"8.

h. Remove capnut and handwheel; apply leaK
test compoWld to mlet and outlet fittin~s, and
"utde button slot Into spring barrel. N" leakage
Is allowable.

I. Adjust relief adjustment screw clockwise
until steady venUng 18 obtained. Adjust counter
ctockwlse until ventln~ jUtlt stopa; continue
counterclockwise one addllional turn.

IA. Check relief adjustment at 3 dlfferent
pressure settings, Venting must occur within
1/4 to 2 turns counterclockwise.
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Section V
Paragra1lhs 5.52A to 5-52F

R-3896-5
Volume I

b. Lubricate (Method J) O-rings (6, 8) lind I,
stem seal (7), and inst.allin bonnet (4).

c. Install spring (10) and retainer (9) (small
hole first) on stem (11).

d. Lubricate (Method A) threads of stem (11) I
and screw stem Into bonnet (4) untllil bottoms;
th~n Install seat and metal Insert (12) In bonnet.

NOTE

Steps j through x s.ppl)! to valve
19··9023774-4.

j. Lubricate (Method Z) (thin, even coat) I
stem (3S) and Install In bonnet (31).

k. Lubricate (Method J) a-rings (34) and I
Install one on upper seat (35) and the other on
lower seat (37).

g. Hold valve body In place and torque bonnet
(4) to 350-400 inch-pounds; then Install nut (2)
on bonr.et and torque to 180-220 tnch-pounds.

h. I,llbricate (Method Z) wiper of C'lP and •
wiper (3) with lubricating all MIL-I.-7870 and
Install wiper and cap on stem and bonnet.

I. Install handle (1) and secure with setscrew.
Close valve.

I. Install upper seat (35), port ring (36),
an" lONer seat (371 (large taper of lovler seat
Inserted first) In bonnet (31). Make sure that
port ring flow holes are in line v.ilh flow holes
tn bonnet.

m. Lubricate (Method J) a-rings (32) and I
Install 01' >'onnet (31).

n. Install spring (29) and "olsher (28)
(beveled edge Inserted last) in bonnet (31).

o. Lubrl cale (Method ,r) a-ring (27) and stem I
selt! (26) and Install In bonnet (31); then push 0
ring and stem seal both below threads In bomlet.

Ie. Lubricate (Method A) threads of bonnet
(4) and screw Into body (13) fingerllght.

f. Turn stem (11) to fully closerl (clockwise)
position; then open 3 turns.

5- 52D. CLEANING. Clean hand valve as out
lined In section I. FrJr Inspecting and handling
part, refer to eectlon I.

5-52C. DISASSEMBLING. Disassemble the
hand valve, as required, to accomplish neces
sary repair and/or replacement. Fully open
valve prior to start of disassembly. AlllUnc
tional parts of the valve are contained In the
bonnet and can be replaced without removing
vah'e from the Hne. (See figure 5-19A for
parts and Index numbers. )

l. Decrease gaseous nitrogen to zero and
remove regulator from test setup.

5- 52B. The following pl'ocedu~es contain the
disassembling, cleaning, inspecting and re
pairing, assembling, and testing information
required to maintain the hand valves.

j. install handwheel nameplate, and capnut,
torque capnut to 50-75 Inch-pounds, ami turn
hanr:lwheel fully counterclockwise. Relief sys
tem must bleed outlet pressure to zeI·O.

k. Open needle valve and apply leak-test
compound to outlet of needle v:;.[ve. No leakage
Is allowable.

NOTE

5-52A. HAND VALVE 19-9023774.

5-52E. INSPECTING AND REPAIRING. In
specting the hand I'alve deterndnes whether the
;ndividualvarts have been damaged by miehan
dling or wear. See figure 5-19B and Inspect
parts for cleanness, damage, and wear. Repair
of hand valve is limited to the repJa~ement of
parts listed (only parts listed with part num
bers) in figure 5-19A.

5- 52~·. ASSEMBl,ING. All parts must meet
cleaning r6qulrements as outlined In paragraph
5- 52D. The lubricant used In assembling and
at specified periods is Fluorolubl;' grease
GR362 (Hooker Chemical Corp) unles~ other-

Iwise specilled. .Procedures (methods) for
applying lubricants speclfted in assembly
pror.edures are outltned in section I.

Steps a through I apply to valve
1~-90237'{4·2.

I a. Lubricate (Met~od J) a-ring (6) and In·
st.. ll on bonnet (4).

p. I,ubrlcate (Method A) threads ot retalnel' I
(2\\) and screw lnlo bonnet (31). Torque retainer "' ......
to 32··38 InCh-pounds. ( J
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Section V R-3896-5
Volume I

Index Part Index
No. No. Description No.

-----~ - ,-
Handle (D- 2) 19
Setgcr~w (D-2) 20

2 I,ocknul (0. 2) 21
3 Cap and Wiper (D-2) 22
4

5212-51(a)
Bonnet (D- 2) 23

5 O·Ring (F-3) 24
6 5011- n6(a) O-Ring (F-3) 25
7

5011-51(a)
Stem Seal (0. 2) 26

a O-Ring (F-3) 27
9 Retainer (D-2) 28

10 Spring (D- 2) 29
11

A4.ClJ-41 (a)
Stem (D-2) 30

12 Seat and Metal Insert 31
(F-3) 32

13 Body (D-2) 33
14 Locknut (D· 2) 34
15 Adjustment Screw (D-2) 35
16 Bearing (D-2) 36
17 Spacer (D-2) 37
18 Nut (D-2) 38

Part
No.

5008- 51 (b)

5026- 56(b)

5022-51(b)
82-2-11 (b)

82-1-11 (b)

D<Jscriptlon

Spacer (D- 2)
Bearln~( (D.. 2)
Spacer (D-2)
Handle (D- 2)
Wiper (D- 2)
Cap (D·2)
Retainer (1l.2)
Stem Seal (n- 2)
O·Rtng (F-3)
Washer (D- 2)
Spring (D- 2)
Locknut (D.2)
Bonnet (D-2)
O-Ring (F-3l
Stem (D-2)
O-Ring (F'-3)
Upper Seat (F-3)
Port Ring (D-2)
Lower Seat (F- 3)
Body (D-2)

(u) Component of Kit 4007- 4-1
(b) ComtJoncnt of Kit 4019-3-1

tigur" 5-19':". Hand Yalve--Exploded View (Sheet 2 of 2)

Part Name and
Index ',~umbel'

Cap a.1d Wiper (3)

blspeCting

Deterioration
and wear.

Replace.

Repairing

Bonnet (4, 31)

Stem Seal (7)

Spring (lO, 29)

8tom (11, 33)

Sr!!lt and Metal Insert (l2)

I!,earlngs (l6, 20)

Damaged threads.

Worn sealing ~urface.

Distortion.

Damaged threads.

Worn sealing surface.

Wear arid pilling.

Chase threads: replace if damage
exceeds 50% of one thread.

Replace,

Replace.

Chase threads: replace if damnge
exceeds 50% of one threall.

Replace.

Heplnce.

f::eat (35, 37) Worn sealing sudaee.----------- Replace.

Figure 5-19B. L~speclillg and Repairing Hand Valve

I q. Lubricate (Method A) lhreadn 01 bonnet s. V.lbrlcale (Me\1l0d Z) wiper (23) with I
(31) Rnd s"rew Into body (38). Hold valve body III IllbrlcaUna all MIL·L·7n70, Insert In cap (24),
place alld torque bonnello 140-160 Inch-pounds. and Install ('ap and wiper on handle (22). J

t. Install/mndle (22) on bonnet (3t). 1
r. Install lockmll (30) Oil bonnet (31) and I I II (21) b I (20) d

t "7' 325') I u. ns a specer ,ear ng , an
torque 0 ~ 0- inC '-poun, s. spacer (19) III handle (22).
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Volum~ I

Section V
Paragraphs 5-520 to 5-52N

Fi· 5·1·(17

--3

GI80-011
G180-008

ck

~-----s

--6

•',-,,7/
o

6

Index Part
No:.:, No: Del!erlption __

I Adjusting Screw
2 SprIng
3 Housing
4 Guide
5 Poppet

a-ring
a-ring

Body
--_._------- -----------

Figure 5-19C, Cage Savcr--Exploded View

5- 52N. ASSEMBLiNG, All parts must meet
cleantng l'equircmenls ouUlned in paragraph
5- 52L. Lubricant used for straight threads
and a-rings during assembly is lubricant grease
I'.B0140-012 (Rockeldyne). Procedures (methodS)1
for applying luhricants specified in assembly
procedures are outlined In section i. See flb",re
5-19C for (nrlex and part numbers.

a. Lubricate (Method .J) a-·rlngs and Install I
on poppel (5). IMtall poppet Into inlet port of
body (6).

b. Install large end of guide (4) tnto body (6).
c. Lubricate (Method Al threads of housing I

(3) and Install into body (6). Torque housing to
10-:W foot-pounds,

v. Install nuts (18) on stom (33), End of
st~m must b~ 1/32 to 1,'10 inch below top of
top nut. Torque nuts ag;ainst ~ach other to
2H-32 inch-pounds.

w. Turn h:lndle fully count~rclockwi~e and
install spitc:er (17" bC'aring; (10), and adjustment
screw (15) in handle (22). Torque adjustment
screw to 275-325 inCh-pounds, tlwn loosen and
retorque to 00-110 inch- pounds.

x. Install locknut (14) on ad) ustment screw
(15) and torque nut to 90-110 inch-pounds while
holding adjustment screw in place. Close valve,
5-52G. TESTING. The test procedure requires
a source of gaseous nitro,,~n (MIL- P- 27401) and
leak-test compound (MIL-JJ"25567), 01' equiv
alent. The hand valve must be firmly secured
during testing.

a. COlmect gaseous nitrogen (MIL-P-27401)
source to inlet port of hand valve and close
valve,

b, Increase gaseous nitrogen to hand valve
operating pressure (stamped on valve) and apply
leak-test compound to outlet port and around
bonnet and stem, No leakage is allowable.

c. De-ccca se ga.seotlS nitrogen pressurp. to
zero, and install pressure plug in outlet port.

d. Slowly open hand valve and rep'~at. stf,p b.
e. Decrease gaseous nitrogen pressure lD

u'ro, remove valve from test setup, and cap
open ports.
5··5211. GAGE SAVF:R 19-9023777,
5-52J, The follOWing procedures contain the
disassembling, cleaning, inspecting and re
pairing, assembling, and testing information
required to maintain the flsf:e savers.
5-52K. DISASSEMBLING, Disassemble gage
saver, as required, tn accomplish necessary
rq>alr and 101' rpplacern,'nl. Turn adjusting
screw (l) counterclockwise to relieve tension
on spring (2). Do not remove housing (3) with
t'?nsion on spring (2). (See figure 5-19C for
Index and part numhers. )
5-52L, CLEANING. Clean all metal parts as
fJutlined in section I.

5-52M. INSPECTING AND Rf;PAInING. In
specting the gage savel' determines whether-
the individual parts have heen damaged by mis
handling or wear. inspect parts for cleanness,
damage, and wear, Repair of gage saver is
Ilrnlted to replacement of parts contained in kit
and chasing damaged threads that do not exceed
50 percent of one thread, Gage saver must be
replaced if parIs not contained In kit are dam
aged or worn.

Changlld 8 December 1970 5-0se



S..clion V
P~lr~lv.r;I~Jh~~ l"1·rl:?'P tl, r, :,4

R-3896-5
Vr)lIJm f: I

I d. LutHll'O.dt- fM,·lJi<Jd '\1 lhn"adh tJf aOJuf,{lng
bUeW (I) aBd install "pI'lllg (2) and adju"tin~
screw (1) into housing (3). Turn adju!,ting scrsw
(1) until all threads are engaged.

e. Install closures on inlet and outlet ports,
f. 'l'pst and acljust gage savC1~ as outlined in

paragraph 5-52P.

5-52P. TESTING. Testing constsls of testing
set and reseat !)ressures of gav,e saV~I·S. Pel'·
form testinf~ ai el' repair and any timp mislIsf:
01' damage is suspected. Pl'l~SStirp munt be
gradually increased to checl, sd l'r,'ssures, and
decreased to check rese?t pl'l'ssure. The gage
saVel' must be adjusted with no pressure applied:
then repressurized to t eche('k arljustrnent. The
safety and general maiHtcnancp reqUlrernents
outlined in section I apply to this proc£'dure.

a. Install gage saver in a tesl setup with a
3.000 psi gage at inlet, a SUitable gage at outlet
to read pressures specified in step c, ami a
v('nt valve downstream of outlet gage.

b. Firmly secure gav,e saver, remov€' clo
sures, and connect a sourc~ of gaseous nitrogen
(MIL- P-2'7401J with a crontrolled pressure of
3,000 ,50 psig to inlet porI.

c Close vent valve and slowly increase pl'es·
sure to 3,000 ,50 psig. Observe outl£'t gage and
record set pressures as follows: 19- 9023777 -1,
lOO-llOts;[,; -2J 250-275 p!;lg; -3, 500·550
pslg; an -4, 1,uOO.. l,100 psig.

d. DeCrease pressure to 1.e1'0 and turn adjust·
Ing screw (1), clockwise to increase, and counter
clockwise to decrease, 10 obtain settings in
step c.

I:. HE-pi'at stt'P c !;·,·e tl;:~€S. T~l12 ga~t~ :5-i1\'er
must repeat Within the tolerance of slep c or
gage savel' must be replaced.

f. Open vent valve and slowly increase prrs
sure to 3,000 ,50 psig.

g. Apply leak-test compound (MIL-L-2556'1)
to vent valve outlet port. No Internal leakage
of gage saver is allowable.

h. Close vent valve and apply leak-test com
pound (MIL- 1.-2556'1) to adjusting screw (1) anti
housing (3) and body (6) mating surface. No
external leakage is allowable.

L Decrease prcssurp to zero and remove
lenk-lf.'st compound trom ga{(e saver.

j. Hemove ga((e saver from test setup and
install closures in inl",t ami oullet ports.

5-53. !B.SP~.fTIQ.~.

5-54. Fil:ut'f.' 5-20 lis I;; Items to lw inspected,
conditions to be sour;ht and corrected, and the
frequency of the inspedion~. InspectioB require
ment~ arC' tlassifi(~d af) visual and prriodic.
Theil' scope should be incr....ased or decreased
to suit varying conditions. All inspections re
quirements cannot be p,'edicted because they are
directly affected by local operations. Visual
inspection is defined as an inspection to deter
mine if tht're are undesirable, discrepan', or
damage cOhdilions, and that hardware confif,'l,ra
tion is in acconJance with appropriate records.
A visual inspection Is made bdore operating of
the unit. Periodic inspections are made at
specified periods. See figure 5·20 for inspec
tion and periodic Intervals.

x

x

x

Periodic (Months
3 6 12 24

7. Broken covers
and broken 01'
missing bulbs
on indicator
lights.x

x

x

x

x

8. Looseness and
improper oper
ation of switches
and circuit
breakers.

9. Damaged or
corroded recep
tacles ''',d/or
plugs on electrI
cal cables, and
cut, tCJrlt, chafpd
or deteriorated
outer cover,

10. Lubrication of (See paragrapll 5-35, )
regJllators and I I I
hand valvee.

11. Flmctlon-test See paragraph 5-35.)
(See paragraph 5-35.) of relief valves. I I

._~__.J;-;:-r.-:L..l--.-._--:=:_.:_---JI---L--I-l
Iglll'e .'·20. Inspecllon Requirements

Chflnged 8 December 19'10

3. Broken glass, cracked
frames, and J.oose or
missing faceplate
screws on gages.

4. Cracked or broken
control knobs and
loose or mlm.~illg

retalninl: screWs and
locknuts on hll. lid
valves and regul;ltOI's,

5. Scratches dents,
cracked sleeves and
loose coupling nuts
on tubing.

6. Calibration-
check.

5-680

Periodic (Months)
blsped iOIl 3·- 6- -n" 2~ __._I:::,~ection--,---_.-._-_.._------ -

1. Obvious signs elf dam '"
ag<> to all !\trllc[lxral
lIlembers.

2. Foreir;n matter ,\ltd
il\l~glbllity of pla"ard
log on Exterior and
interior surfaces.
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Figure 5-21. Engine Checkout Console Electrical Schematic (Sheet 7 of 7)
Pages 5-77 through 5-96 deleted.
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Bection VI
Paragraphs 6-1 to 6-3

SECTION VI

PNEUMATIC FLOW MUl'IlTOHS G3130 AND G3131

WARNING

PNEUMNrlC FLOW MONITORS G3130 AND G3131 MUST BE OPERAn;n BY
AUTHORIZED PEHSONNEL TRAINED IN THE USI~ OF Tim EQUIPMENT, I

6-1. SCOPE. This Bt~tlon contains descrip
tion, operatton. maintenance, and inspectton
for Pneumattc Flow Monitor 03130 ((uel) and
Pneumattc Flow Monitor 031.11 (oxidizer), The
flow monilors measure leakage o( engine sys
tems and/or components.

6-3. Tho pneuIl\~t1c flow monito,' (fl/-:urc 6-1) is
a portable flowmeter In a suitcase-type con
tailler. The flow monitor has inlet and outlet
pOrls, a low-flow flowmeter, a high-llow

~

~I
• . )I.(f,,. ;y

cASf:
A%t:MllLY

.If I,....,
fHO .... r
PAm:!.

""--------------_._----------------
Figure 6-1. Pneumatic FloI\' Monitor

Changed 23 Match 1072 6.. 1



Sect; "VI
Paragraphs 6- 4 to fj. 'I

R-389G- 5
Vol... IHe 1

IlOwlllctet:, a (~"H ternpm'atllrc Hage, a Pl'USSllTC

I
gIlr-e, " rellef vlllve, two check v"lvcs, fur
hand valvCG, "nd front and back panels. All
comp'llwnts ilrc J110unted on tJ1C froHt paU'~l aI1~l.

, lhe panel is J:lUuntcd in the contalncr. ike
f1~Il'e 6-2 tor flow monitor front paoel ane,
flg',tre 6-3 for leading particulars.

closed. Temperature of test gas is indicated on
'lAS TBM1'EHA'l'UHE gage aJ1() [cakl,gf> III system
or cOlllponl'nl Ullder lest is illdicale(: on "ppli
cable (lowmetor. ConvFTsioll d:al'tB Hr('l pl'O
vidl.-'ct wltl\ file units /30 the 1J~H;r can c(JJ1vcrt flow··
meter and t·')lClpel'atu ....:l lHdl~atit)no to Acim lcnk
age I ales. TI.e nnit,. arc depressurIzed by
closing th~ nowlllet< I' shutoff valves and "pelling
BYFASS and BLEED valvc8.

6-5. The pneumatic flow monH,)r is c(lnne~ted

hetween a pn~~uma\ic 8Ull ... ''''~C and a system (.:'
euwponcnt. Pncuo'atir pressu... e applied to
flow monitur inlet passes through th~ normally
open ports of the BLEED valve, LOW Fl )W
METE'\ "nd HIGH FLOW METER shut..,f( valvc<,
,wcl BY PASS valve, 10 the l'elJd vahe and GAS
PHICRSUHE gage. The rellef ""lve will relieve
at IOn ;5 pslg and reseat at eo jH'ig. 0" ,nlng
tltl? I:JYPASS valve allows sysl'JIll pressure to
Htahilizc b::forc admitting prflhsure t( :lowmctf]1'
tulws. Alter pres5urc ~tahl1lzNI. as Inrlic'lted
Oil GAS PHESSURE [!"ge, the LOW FlOW
METER r;r I-llGf! I'LOW METEH shutoff yube
(as opplJc"blc) is opened ,'nd byp,'l;s ',,,.Ive

6-7. M"intenollce {,f the pneulOallo [Jow monitor
cr.nslnts ot oheelton!, remov!n~, Inntaillng,
scrvicinl.;, and .3hipplng and storing. The s.m' ..
fdCP ~rNl and/or letteriJlg is rlJIJainterl, as J·e..
qn!rell when ppint bccon,,)s chipped, scratch',d,
or worn off and wlten lettering !",comes Illegible.
(P.efHt' (I) sectioll 1 for palntLlg illlul'tll~ttion.J
TlilJ flow monitor is c!f.?<llwd , when applicable,
a~ outliner! ill sedlon 1.

---,----_._. --'-------------'----.,

o

o

-fI' l~' A .....11_'.,,,,,. .~t" ~·t'r°0 ----

o

'~--·-ilj
!

ounr.1,.-I

o '''!\iIH? C 'lll"r -;tii",~-----·--"\

_~jl t".... __r_'._._-. Ir - r-{3-- -,j

oO~':II ·"'~I F~,

',!Ig .1

~{£:r~~f~~~~
I;J '''''-0--'-'-......-J

~'C-INL-.,.-----

1._--,------

I FIgure 6-2. Pneumatlc Flow Monitor Front Panels

Ch,lIlged 22 .June 1070
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Section VI

Paragraphs t-8 to 6-10

'-

Len!!,lh

WicHh

Height

Wei!!,I,t

Low Flowmeter

High FlowlIlelel'

'temperature Gage

Pressurp <1a{{f!

19,.1/3 inches

12- 0/6 inches

15- 5/8 illehe~;

50 po"nds, approx,

O. n to 3'1,9 sclm
at 30 twig

2'7.9 to 744 scim
at 30 psig

_75 0 to +225" F

0-100 psi

6-10. I);;:AK TESTING. TIll) back paael nllwl I", I
rcmover) to perlorm Ihis IOSl,

a. Conned nipple assombl~ 10 flow monitnr
INU~T (105-00290 lor luel system, 105-00286
101' oxidizer system) and eonnect a 0-200 pslg
sOUl'ce of filSOO'.'S nitrogen (MIL- P- 2','40 1) to
lupple asst'mhly,

h. Connert" 0 .. 200 psi!,: test gage to flow
monitor OUTLET, (Use Gorlee! assembly
105-00298101' fud byulem, 405-00294 lor oxi
dizer system.)

Figllrc 6-3, LemUng Particulars Ior
Pneumatic Flow Monitor

c, CloBe all valves on panel.

d. Open l3YPASS valve,

6-8. CHECKOUT.

1
6-9. Checkout consist!; of leak and function
tpsting. The only preparation 101' use of the
flow monitors is to open the lids of the sullcase
conll;lner and secure them in the open position.

• See figure 6-4 for pneumatic flow monitor
schomalic.

e. Inerease source pressure to 90 psig and
slowly open LOW FLO'rMETEn anc; HJGH FLOW
METEH shutoff valves.

r. Leak-test all connectlons and components I
with leak-test cOlllpt,und (MIL- L-25567), No
leakage is allowabl'J.

r--'------------------------------
GAS Tf.\fPEH.A.TURE GI.m~

OUTU'T

....,1

BYPASS
VAI.vE

p;.;t.a~ f
vALVE

---==;=--'---::::'-:-1
0-'''

GAGE 'l
TESTIt= -,

~OJ,,,,
HIO" rpJ
rLQ'I"M;:;n;R~1~

I

LOW
n O'HMr.TER

Bl,EED
\'Af~VE ~ f:--=:~=- . 1--

- ~\-l/JW fLO''''MF.'tFn~~1 ~.,," "-~,q---'---
WUl"Orr vALVr. SHUTorF VALVE

L:=~:J:::=.=:' __ _::i>*.l
rt·5·1·92- , ...:..;,..-'-.-1

F'i!rlfO O-~. Pnellumtic Flow Monitor Schematic
Changed 22 June 1970 6·3



Section VI
Paragraph 6-11

g. Drcr(~ase BourC(! pl'essure to zero.

R-3896-5
Volume I

d. Close pan,,1 valves and needle valve.

h. Open BLEED valve, Pressure vents to
zero as shown on test gage and panel GAS
PHESSUm; gage.

l. Remove test ga£:e Irom flow monitor
OUTLET.

j. Hemove source presilure !l'om flow moni
lor INJ,ET and connect It t,) lIow monitor OUT
LET.

k. Close ELF-ED and BYPASS valves.

1. Increase source pres,;ure to 90 psig as
shown on panel GAS PHESSURE gage.

m. Look-tPfJt open INLF:T f1t t.in{; with leo II
test compound (MIL- 1,··25567). N,) leak~ "e Is
allowable.

n. Decrease source preR,'ure to zero.

o. Slowly open BYPASS valve.

p. Open BLEED valve. I'ressu.\·e vents to
~ero as shown on GAS PRESSURE gage.

I q. Close all panel valves 9.nd remove all
leak-teat compOlmd.

r. Remove all externJlI equipment and re ..
Install back panel ill container.

6-11. FUNCTION TESTING. '1'ILls tCiil 0' ap
plicable portfons oi the lest aro per(orllH'd as
specified In inspection requirements.

a. Conn"ct socket assembly to 1I0w monitor
OUTLET (405-00298 for fuel sy_tern, 4U5-00294
(or oXldi~"r system) and connect a needle valve
to socket assembly.

b. elmnect callbratton Htandard capable of
measuring 0 to 1.000 8clm and 55° tu 95° F
temperature. with accuracy of 0.5 percent of
indicated flow and ±1 0 F between 55° to 95° F,
to needle valve.

c. Connect nipple assembly to now monitor
INLET (405-C0290 for fuel system, 405-00286
for oxidizer system) and connect a 0- 200 pslg
source of gaseous nitrogen (MlL.P-27401) to
nipple a,9sembly.

6-4 Changetl 22 June 1970

c. Remove pressure cap {rom ~.al{C le&t port
on front of panel and connect a O-ltiO psig call
brated test gage with accuracy of +1/10 percent
of iull srale.

f. Slowly Increase source prelJsure and check
presHure gage for accuracy at 3 settings. Gage
accuracy must he ±1/4 percent of full scale.

g. Decrease source pressure to zero and
open BLEI':O valve. Pressure vents to zero as
shown on panel and test gages.

h. Slowly increase source pressure until re
Ilei valve reUeves. Rellef valve munl relleve
at 105 to psig.

l. Decrease source pressure. Rellef valve
must ,,'seat at 60 (.'0, -8 psig).

j. Decrease prossure 10 zpro and open BY
PASS valve.

k. Slowly hlcl'ease source pressure to 30 pslg
~s shown on GAS PRESSURE gage; meintain this
preBsure~

I. Slowly open the LOW FLOW METER shut
olf valve.

m. Close BYPASS valve.

n. Slowly open needle valve (connected to
OUTl,ETj and regulate 1low to allow top Iloat to
rlsc to top of graduated scale of tUbe.

o. 'rake LOW FLOW ME'l'E;R tltbe reading for
top float, beginning at the highest scale reading
on tube and working down. Heeord each major
reading On tuhe lind I,ollbratioll standard.

p. Repeat st~p 0 for bottom float.

q. Compare rearlin£( of GAS TEMPERATURE
gage ",!th l'earUng of eallbratlon st>lnctard. GAS
'rEMl'~~RA TIJnE l~ar:e must indicate witlLln
±7· F of standard.

1'. Close needle valve.

s. Slowly open mGI! FLOW METER shutoff I
valve, and close LOW FLOW MF,1';m shutoff
valve. •
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Section VI
Paragraphs 6-12 to 6-17

t. Hepcat stcps n through q lor mGlI FLOW
METER.

NOTE

-------------_._--

c. Torque nut AN6289 as 101101'16:

e. Torque B-nuts ANBIB for tubing as
lollows:

b. Torque nut AN924 or union AN815 as
foHows:

I

110-130
225-275

Torque
(111-lb)

135-185
270-345

Torque
(in-lbL

55-80
100-150

Torque
(in-lbL

75-100
150-200

90-105
125-145

Torque (in-Ib)
Aluminum Steel

Tube
~:lD (Inches)

1/4
3/8

'/\,1"0"
212 (Inches)

1/1
3/0

When tightening fasteners frolll the
head Side, (orque mllst be within
10 percent of the high slrle of the
specified torque range.

1/1
:l/8

Tube
OD (Inches)

d. Torque jamnuts and fittings without
gaskets as follows:

Tube
QQ (Inches)

1/4
3/&

6-16. SIWVICJ-NG.

6-17. SerVicing oC pneumatic flow monitor con
sists of a 12-month portodlr. function-test of
flowmeter, pressure gage, temperature gage,
and relief valve. Lubl'lcate (Method Z) hand
Vl'I_!ves stem threads annually, with F-tunrolube
g'rease GR-362 (Hooker Chemical Corp), by
a.pplytng 2 stroaks 180 degrees apart.

Size/ Torque
Part Number Thread (in-lb)- ---
AN3 10·32 24-30
AN507 10-32 6-10
AN526 10-32 8·10

v. Close HIGH FLOW METEH shutoff valve,
an<' open BYPASS valve.

u. Clr;se needle valve, and decrease source
pressure to zero.

VI. Open BLEED valve. Preflsure vents to
zero as shown on GAS PRESSU HE l<age. Install
closures on open ports.

6-13. Disassemble the f leumatic flow monitor,
as required, to accomplish necessHy repair
or replarement. See ngurc' 6-5 for index and
part numbers.

a. Torqu e nuts of threaded fasteners as
follows:

The flowmeter unilis prOVided with
a set of curves with temperature cor
1'ection information. Thcse curves
are labeled LOW FLOW METER
TOP FLOAT, LOW Fl,OW METER
BOTTOM FLOAT, HIGH FLOW
METER TOP FLOAT, and HIGH
FLOW METER BOTTOM FLOAT.

6-12. REMOVING.

6-11. INSTALLING.

x. With data obtained in steps 0 and t com
pare reading with each individual How meter
curve. The recorded readings must be within
±4 percent of full scale of anyone float. Estab
lish new curves if necessary.

NOTE

6-15. All parts of the pneumatic flow monitor
must meet the cleaning requJrc,ments outlined
in section I before Installing. See figure 6-5
for index and part numbers. The following
steps include the special Jnstructlons. All
tubing is locally msnufRctured irom eRES 321,
Type I (MIL-'f-BfJ\J8) with tube end flared in ae
cordance with MS33584. with sleeve MS2081!l
and nut AN818-. (A damaged tube should be
used for mockup Rlld wall thiclmess.) The lu
bricant used during installation is lubricant
[(rease RB0140-012 (Rocketdyne), except as
specifier!. Reier to section I for lubricant ap
pJ1callon.

Chanr.ed 8 December 1970 6- 5
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Index

No,

Part No.

(Fuel)

Part No,

(Oxidizerj Descriptiou

AN929-4C
9016820

AN832- 4C
AN924-4C

45-1377SSX2MZOL
4SSOX-SS

MS28778_4

AN507-10321:_20
LD153-0010-0007
NA_679A3W

P33-FI-1110-2AR
P33-FI-I110-2R

AN784C6

AN6289C6
M128777-6

AN929-4C
9016910

AN832-4C

AN924-4C
45-1377SSX2MZOL
4S50X-SS

MS28778-4
AN5O7-1032R20

LD153-0010-000'I
NAS679A3W

P33-FI-III0-2AR
P33-FI -i I10..2R

AN784C6
AN6289C6
MS28777-6

Cap (F-3)
Tube (M-3)
Union (F-3)
Nut (F-3)

G_ge (F-2)
Tee (F-3)

Packing (F-3)
Screw (F-3)
Washer (F-3)

Nut (F-a)
Flowmeter (F-2)

FIowmeter (F-2)
Tee {F-3)
Nut (F-3)

Ring (F-3)

I of 2)Figure 6-5. Disassembly of Pneumatic Flow Monitor (Sheet

6-6 Changed 22 June 1970
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R-3896-5

Volume I

_de'( Part No, Part No.

No, (Fuel) (Oxidizer)

5 MS28778-6 MS28778-6

(cent) RD284-3008-2002 RD284-3008-2002

AN929-6C AN929-6C
6C5OX.-SS 6C50X-88
AN815-6C ANSlS-6C

} 19-9017278 19_9017278
19-9017277 19-9017277

7 405-00292 405-00288

AN924-6C AN924-6C
_88X-8S 6S6X-_S

6C6X-S$ 6COX-SS

8 9020133 9020126
686X-SS 6S6X-.SS

9 9016816 9016806
AN824_6C AN824-6C

I0 9016817 9016_07

II RD284-5015-0100 RD2_4-5015-0100

9015302 9015302

M828778-6 MS28776-g
MS21919-G17 MS219t9_GI'I

ANS-4A AN3-4A

LD153-0010-0007 LD153-0010-0007

NAS679A3W NA_q679ASW

6CgX-SS 6C6X-SS

12 405-00300 405-00296
AN924-6C AN924-6C

13 RD284-6002-0002 RD284-6002-0002
9015302 8015302

MS28778-6 MS28778-6
LD153-0010-0026 LD153_0010-0026
6C50X-SS 6C50X-SS

90J6812 9016802

9920147 9020227
RD273-3004-0001 RD273-3004-0001

ANSlS-6C AN818-6C

14 R1)284-6002-0002 RD284-6002-0002

9016812 9016802

9016813 9018803

6C50X-SS 6C50X-SS

15 HD284-6002-0002 SD284-6002-0002

9020135 9020128

9016813 9016803
6C50X-SS 6CSOX_SS

16 RD284-6002-0002 RD284-6002-0002
9020146 9020129

9020145 9020130
9020134 9020131
6RgX-8S 6R6X-SS
6C50X-88 8C50X-$S

17 9020138 9029139
AN52_-1032-_10 AN526-1032-RI0

,, _j • ...... . ,,, , •

F/_re 6-5. Dl_assembly of Pneumatlc Flow Monitor (Sheet

Section VI

Description

Packing (F-3)

Check valve (F-2)

Cap (F-3)
Elbow (F-3)
Union (F-S)

Pyrometer (F-2)

Thermocouple (F-2)
Nipple (F-3)
Nut (F-3)

Tee (F-3)
Elbow (F-3)

Tu0e (M-3)

Tec (F-3)
Tube (M-3)
Tee (F-3)

Tube (M-3)

Relief valve (F-2)
Diffuser (F-2)
Packing (F-3)
Clamp (F-3)

Bolt (F-3)
Washer (F-3)

Nut (F-3)
Elbow (F-3)
Socket (F-3)

Nut (F-3)

Hand valve (F-2)

Diifeser (F-2)

Packing (F-3)
Washer (F-3)
Elbow (F-3)

'i_Ibe (M-3)
"D1be (M-3)

Reducer (F-3)

Nut (F-3)
}land valve (F-2)

Tube (M-3)
Tube (M-3)
Elbow (M-3)

H_md valve (F-2)
Tube (M-3)

Tube (M-3)
Elbow (F-3)
Hand valve (F-2)

Tube (M-3)
"lhlbe(M-3)

Tube (M-3)
Tee (F-3)

Elbow (F-3)

PaP.e l (F-l)
Screw (I_-3) |

2 ol2)

Changed 22 J.ne 1970 6-7



Section V]
Paragraphs 6-16 to 6-21

Inspection

Visual inspections

1. Obvious sii.,ns of

damage fo all
strucim'al members.

2. Illegible slencils,
decals, or _mmeplates.

3. Contamination that
could result in adverse

effects to equipment
or ell._J n e.

4. Completeness of traits
and records.

Periodic inspections

i. Case for dents, gouges,

:Jndcracks; handles
and latches for loose-
ne_s and difficult

operation,

2. Instrument panel for
loose screws, broken
fasteners, and placard

illegibility.

3. Flowmeter tubes for

cracks, m¢?sture con-
densatlon, and marking

illeg_btllty. Ball
floats for lack of free
m ovem eat.

4. Temperature gage for
looseness, damage, _lad
Incorrect indication of

ambient air temperature.

5. Function Testing _ara-

graph 6- l 1).

_. Lubrication of hand

valves (paragraph 6-16),

R-3896-5

Volume I

3 6 12 24

X

X

X

X

X

X

6-18. SHIPPING AND STORING.

6-19. Prepare the pneumatic flow muuilor for

shipping or storing in accordance with

Rocketdyne Automated Packaging System

(RAPS).

6-20. INSPECTION.

6-21. Figure 6-6 lists items to be inspected,
conditions to be sought and corrected, and the
frequency of the inspections, lJmpection require-
meats are classified as visual and periodic.

Their seeps should be increased or decreased
to suit varying conditions. All inspection re-
quirements cannot be accurately predicted,
since they are directly affected by local opera-
tions. Visual inspection is defined as an in-
spection to determine if there are undesirable,

discrepant, or danlaged conditions, and that
hardware configuration is in accordance with

appropriate records. /t visual inspection is
made before operation of the unit. Periodic
inspections are made at specified periods. See
figure 6-6 for inspection requirements and
periodic Intervals.

Figure 6-6. Inspection Requirements

2

6-8 Changed 22 June 1970
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Volume ! Paragraphs 7-1 to 7-8

SECTION ell

ENGINE VERTICAL INSTALLER G4049 AND 75M51505

WARNING

ENGINE VERTICAL INSTALLER G4049 AND 75M51505 MUST BE OPERATED BY

AUTIIOR_.ZED PEI4$ONNEL TRAINED IN THE USE OF THE EQUIPMENT.

7-1. SCOPE. Tiffs section contain._ descrip-
tion, operation, maintenance, and inspection
for the Engine Vertical Installer G4049 and
75M51505. The installer is used to position
the F-1 engine during installation in and re-
moval from a test stand or a vertical stage.
Engine Vertical Installer G4049 is also used to
position the thrust chamber nozzle extension
during installation on and removal from a verti-
cal engine.

7-2. _DESCRIPTION,

7-3, ENGINE VERTICAL INSTALLER G404,q.

7-4. Engine Vertical Installer G4049 (figure
7-1) is an electrohydraultc-operated, sell-
propelled, lifting and positioning unit for the
F-1 engine. The vertical installer consists of
a dual-pressure hydraulic system, electrical
system, control cons(fie, a hydraulically-
operated azimuth drive, a three-stage lifting cyl-
inder and engine platform, manually-operated
tilting cylinders, mamlally-operated horizontal
positioning platform, and three trucks suppcvi-
tng a triangular Irame. The electrobydraultc
system operates through a single electz'lc motor,
two gearcascs, and two hydraulic pumps. A
pump and gearcase are mounted un each end of
the motor and the assembly is mounted on the
frame. The azimuth drive is mounted on a
bracket attached to tim outer casing of the cyl-
inder. Hydraulic pressure is directed to the
motor through flexible lmses. The lifting cyl-
inder is housed In a well, resting on a ball and
socket joint, of the horizontal positioning plat-
form and held in the vertical position by the two
tilt cylinders. The engine platform is bolted to
the liftingcylinder. The three trucks consist
of two forward drive trucks and one aft swivel
truck. The forward trucks have four casters

and a frame, a hydraulic motor and gearbox,
and a clutct} and chain drive. The trucks ,_re
pinned to tim frame and hydraulic pressure is
directed to tim motor through flexible hoses.
The aft truck has Iour casters and a frame, and
is pinned to the frame. (See figure 7-2 for lead-
ing particulars.)

7-5. ENGINE VERTICAL INSTALLER 75M51505.

7-6. The engine vertical installer 75M51505
(figure 7-1) is a modified version o! the installer
described in paragraph 7-3. The modification
consists of replacing the trucks with air bearing
pads, replacing the engine platform, and adding
a pneumatic system. The air bearing pads lmve
an air stability tank and two micrometer valves.
The engine platform design lowers the engine
support ring approximately 16 inches. The pneu-
matic system provides the lift pressure for the
air bearing pads. Tiffs installer is moved ,mn-
ually. (See figure 7-2 for leading particulars,)

7-7. HYDRAULIC SYSTEM. The hydraulic sys-
tem contains a reservoir, electric motor driven
hydraulic pumps, filters, relief valves, check
valve, bypass valve, interlock valve, solenoid
valves, control valves, pressure gages, hy-
draulic nlotors, temperature gage, and fixed
orifices. The r_servotr (140-gallon capacity)
contains hydraulic Iluid to Supply the two hy-
draulic pumps and h_s a Itller cap, fluid level
sight gage, a drain valve, and a filter connected
to each of the pump suction lines. The filter
conslsts of a base, a wire mesh insert, alld a

coupler cap. 'thehydraulicpumps are fixed

displacement pomps and are ch.lven by the motor
tlwough a cLaln coupling. A 20-micron inllne
filter Is connected at the outlet of eaell pump
and consists el a housing and removable cart-
ridge. The Iffgh- and low-pressure relief valves
are adjustable spring-loaded valves which main-
tain pump output pressure by relieving pressure
greater than the valve setting and returning it to
the reservoir,

7-8. "lhe pilot operated check valve and bypass
valve are installed in a common manliold at the

base of tim cylinder. Tile check valve Is a
spring-loaded-ball, pilot operate_., and subplate
mounted. The bypass valve is a lever-operated,
two-way, spring return valve with a 20 gpm flow
capacity. The solenoid valves are two-way and
four-way electrically operated valves. The
manual control valves are three-way manually
operated valves with a spring return to neutral

Changed 23 March _972 7-I



SectionVII

Figure 7-1.

7-2 Cim.ngcd 22 June 1970

R-3896-5
Volume I

_!NGINEr l i ATI;OItM

_ ENGfNE

En_ne Vertical hls(aller

€

)

)



Lengih

width

Height

R-3898-5
Volume I

230 inches

206 Inches

70 inches

Section VII

Hydraulic Motors Hydraulic presstire,
0-3,000 psig

ElectricMotor 440 vac, 1,800 rpm,
_.0hp

Gross Weight 27,000 pounds Hydraulic Pumps

MaXimum Load

Capacity

I Towing _peed(a)

I Driving Speed(a)

Platform Rotation

Plat(otto Rotation
Speed

platform Traverse

Platform Tilt

17,500 pounds
20,0G0 pounds (ut_ts
lncorpora_ngMD2
chauge)

1/2mph, loaded
I mph, unloaded

1/2mph

360 degrees

1/3 rpm, maximum
1/175 rpm, minimtun

8 inches each side of
center,he

2 degrees each side
of verUcal

Hydraulic High-
Pressure Syst0m

Hydraulic Low-
Pressure System

Manual Control
Valves

Electrical Remote
Control Valves

Filters

LiftingCylinder

Temperature
<'.,age

Air Bearing

Pads(b)

Lifting area (b)

Operating height.(b)

Pneumatic Presmwc(b)

Cylinder Lilting
Speed

Fluid

Reservoir

Re_eI Valves

High-prcqsure
Low.-pressu_ c

40 inches a minute,
maximum

3 inches a minute,
minimum

Hydraulic iluld
(MIL- H-5606)

140 gallons

1,900-2,I00 pslg
260-280 psig

Pressure Gages
i IHgh-pressure 0 to 3,000 psi

Low-pressure 0 to 601)pel

(a) Applicable'toEngine VerticalInstallerG4049.
(b) ApplicabletoEngine VerticalInstaller75M51505.

10gpmat 3,000 pstg
30 gpmat 500 psig

0 to 3,000 p_ig

0 to 500 pstg

Cylinder LH and RH
drive(a)

Azimuth

Cylinder

Azimuth

20-micron hydraulic

3 Stage
1st 20-inch stroke
2nd 20.5-inch stroke
3rd 31.5-inch stroke

+30 _ to +220 ° F range
with a +200 ° F Redllne

10 inches high

46 inches i_ diameter

; square feet

1 inch maximum

50-125 psig, 30-120
scfm

!

I

Figttre7-2. Leading Particulars for Engine Vertical Installer

Changed 22 June 1070 7-3
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or afi posW"n, The pressure gages, a low
prcssur~ 0-600 psig range and a high-pressure
0·3, 000 p~ig range, arc bourd"n tube type
ga~:{'s, The temperature gage is used to indi
cate l~mperalure of the hydraulic fluid and is
red lined at 2000 F, The I:xed orifices In the
hydraulic lines prOVide contl'olled f1owl'p..tes to
the lift cyUnder and hydraulic motors. See
figure 7-3 for hydraulic schematic.

7-9. ENGINE VERTfCAL INSTALLER
75M51505 PNEUMATIC SYSTEM, The pneu
matic system contains a filter, shutoff valve,
manHold, four regulator~ and pressure gages,
and eight micrometer valves. The filter con
sists of a bowl, cap, drain valve, and 75
micron monel screen clement. The filter,
shutorr valve, 'lnd manifold are mounted on a
control panel below and to the right of the pilot
seat, The regulators are plston-sprlng
operated with a pressure control adjusting knob.
The pressure gage, mounted in a port of the
rel';lllator, has a 2-inch diameter dial with a
0-160 pslg range. A regulator and gage are
mountcd on a panel on eacl, air bearing pad.
The micrometer valves are manually adjusted
needle valves and are Installed threaded holes
on the all' bearing pads. See figure 7-4 for
pneumatic schematic.

7-10, ELECTRICAL SYSTEM, The electrical
Bystem consists of three jundion boxes, a
motor, a power conH'ol station, a remote-

Icontrol station, and solenoid valves. See figure
7-5 for electrical schematic, The junction
boxes (figure '/-6) have a step-down trans
former, a phase-reversal relay, a motor-
control relaY, a phase.reverse light, two cir
cuit breakers, an hourmeter, and a starter

I
reset switch. The electrical system operates
from a 440-vac, 50-cycle, 3-phase faclllty
power source, The power control station is
mOun led on the control console and the remote
control station is stored in a rack mounted on
the console. The power control station has the
start and stoI' buttons that control the motor
and a power -on light. The remole-conlrol
station has a power switch, cylinder up and
down switches, and azimuth clockwise and
count'Jrclockwlse switches. The complete elec
trical system Is exploslonproof. A Wiring
cUagram (figure 7-11), localed at the end of this
section, Is prOVided to aid In repair or replace
menl of wiring.

7-4 Changed 22 June 1970

7-11. CONTROL CONSOLE, The conlrol con
sole (filt'lre 7-7) consists of a conlrol panel, an
instrument panel, a record box. an operator's
seat, a remote-control station c'lble and reel,
and an electrical power supply cable and reel.
Tho. control panel has Ihe manual control valves
to propel the verlicallnstnller, to operate the
azimuth control, and to raise or lower the lifting
cylinder. The gage panel hns the low- and high
pressure hydraulic gages and the temperature
gage. The rocord box Is for storage of Installer
records, The remote-control station cable and
reel allow the operator to be away from the con
trol console when rotating, raising, or lowering
the cylinder. The elcctrical pow~r supply cable
and reel allow operation of the installer a maxi
mum of 90 feet from the facility eleclrlcal
souree.

7-12. AZIMUTH DRIVE. The azimuth drive
(see figure 7-8) Is a hydraulic pressure operated
unit that rotates the cylinder and engine plat
fOl'm 360 degrees in either direction. The azi
muth dri ve assembly conslsls of a speed-
reducing untt, a double-strand roller chain, two .1
sprocl;ets, a coupling, and a hydraulic motor,
The drive sprocket Is mowlted on a ring nt the I
top 01 the outer caSing of the cyUnder and keyed
to the first stage of the cylinder. The drivel'
sprocket on the reduction unit and the driven
sprocket on the lifting cylinder arc linked me
chanically through the chain.

7-13. ENGINE PLATFORM AND LIFTING I
CYLINDER, The engine platform and lifllng
cylinder (sec fJgut'e 7-A) arc a telescopic, three
stage actuator assembly designed for a 300.paig
working pressure and is extended by hydraulic
pressure and retracted by gravity, The re
tracted height. of the llfUng cylinder Is 61. 5
Inches, and the flxtended height Is 141. 5 Inchea,
The 80-lnch extension is obtained by a 20-inch
stroke by the Ilrsl stnge, a 28. 5-ineh strolte by
the second stage, ar,d 31. 5-inch stroke by the
third stage. The outer cylinder contains the
Ihree staKes when in the retracted position, Is
k.eyed 10 Ihe first lifting slage. The first stage
Is keyed to the second stage and the second stage
Is keyed to the third stage. Each slage has an
all seal at the bottom and a felt wiper at the top.
The engine platform Is attached to a ring on the
third stage of the cylinder. On installer G4049 ,
the engine platform has an engine support ring
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Figure 7-4. Engine Vertical Installer 75M51505 Pneumatic Schematic

and a nozzle extension Support ring. On in-
staller 75M51505, the engine platform has an
eng-lnesupport rlng and tograted walkway around
the perimeter of the ring. The platform and
cylinder is mounted in the geometric center of
the installer chassis.

7-14. VERTICAL TILT CYLINDEF_. The

vertical tilt cylinders (see figure %8) consist
el two ad)ustabie cylinders mounted 99 degrees
apart on tile platform, The right-hand cyli.nder
is attached to the lifting cylinder with a brace
and the felt-band cylinder is att_.ched to the lilt-
ing cylinder with a strut. The cylinder consists

of a housing, shaft with acres thrnads, block,
bearing, nut, mount, keeper, retainer, and an

adjusting cap. Each cylinder is capable of
moving the lifting cylinder 2 degrees each side
of the vertical centerline. The adjustments are
made by turning the adjusting cap. On units in-
corporating MD2 change, an Indicator is in-
stalled on the shaft to indicate vertical attitude

of the lifting cylinder.

7-15. HOI:tIZONTAL POSITIONING PLAT_'ORM,

The horizontal positioning platform (see flgm'e
7-8) consists of a platform, four roller blocks,
eight roller tracks, and two traversing units (a

lateral unit and a longitudinal unit). The plat-
form Is constructed from low carbon steel plate
and has a well in the center approximately 25
inches deep with a bottom diameter of 28 inches
aud a top diameter of 43 inches. The roller
blocks consist of blocks, retainers, pies, and
eight double-row n_cdle bearings. Th_ rnJler
blocks ride on the tracks, mounted 90 degrees
from each other, on the platform and the chassis.
The lateral and longitudinal units have a hand.-
wheel, a housing assembly, arid an acres-thread
screw. The longitudinal unit has a ch,_in drive

tb_.toperates a similar longitudinal unit simul-

taneously with the single longitudinal handwheel.

Each unit is capable of traversing approximately
eight hmhes in either direcUoa. The lateral
unit Is bolted to the platform and pinned to the
relier block. Rotation of the lateral handwheel

moves the platform on rollers in the lateral di-
rection. The longitudinal unit is bolted to the
chassis and pinned to the roller block. Rotation
of the longitudinal handwheel moves the roller
blocks to carry tl_e platform in the longitudinal
directl{m. Both units may be operated slmul-

raucOusly tO adjust the platform to the desired
position.

I

I

)
/

)
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Paragraphs 7-16 to 7-18
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Figure 7-7. Engine Vertical Installer Control ConSole

._ I-$- I-Sfi

7-I . mvn___ON_.

%17. Closing of the facility clrctdt bre_ker
energizes the electrical system. The vertical
installer electrical system has two different
circuits. The motor circuit is a 440-vac, 60-

cycle, 3-phase system sod the control circuit
is a 120-vac system. T',_ motor and control
circuits receive power tm'ough electrical re-
ceptacle P1 and axe protected by a 70-ampere
circuit breaker CB1. Closing of the circuit
breaker energizes the phase control relay (K2)
and applies 440 vac to the p_'hnary winding of a
step-down transformer and the open contacts of
the motor _tarter relay. If plmelng is correct,

tL,e phase reversal relay will energize and par-
tially complete the control circuit. The control
clrcu!t receives Its power through the step-
down h_nsformer (TI). The circuit is protected
by a 15-ampere circuit breaker (CB2). Closing
the circuit breaker sppltes 120 vso to the CON-
TKOL POWER light, through closed contacts of
STOP switch ($2), and to the open contacts of
START swit'ch (S1). Pressing the START switch
energizes the motor starter relay, closing K1
starter contacts to apply 440 va¢ to the motor

and loekin control power. At the sastn time,

c,ontrol power starts the hourme_er and pro-
rides power to the romvte-contrtl station
power _wltch. Moving the rcmot_, control be×
control switch to ON provides power through
electrical receptacle SP2 to close the normally
open a_/muth 8hutoff (L4) and pisto,_ shutoff (L3)
solenoid valves; and control power re the cylinder
remote-control ($4, $5) and azimuth remote-
control ($6, $7) switches. Energizieg the cy-
linder remote-control t_wltches (84, $3) coutrol_
the four-way solenoid (L1), and hydr_ulic l)re._, -
sure rat_t,_ the lift cylinder. Energizing the
._zimuth re uote-controI switches ($6, 87) con-
trols the four-way solenoid (L2), and hydraulic

pressure rotates the platform.

!

7-18. The electric motor driven pump_ supply
low-pressure fluid to the lifting cyli.der and
Idgh-pressure fluid to the remainder of tim hy-
draulic _]ctem. The high-pressure system
fluid is drawn from the reservoir through a
filter into the hyd-raullc pump where press_tre is
increased to approximately 2,000 ps|g at the
rate of 10 gpm, High-pressure fluid is then
distributed to the system through a 20-micron

i

Changed 22 June 1970 7-9
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filter to the high-pressure relief valve, pres-
sure gage, to the azimuth remote-control sole-
noid, through tile azimuth shutoff solanotd to

the azimuth cunirol valve and through the taler-
lock valve to the left-band and right-hand drive
control valves. Operation of the AZIMUTH

control valve allows flow to rotate the hydraulic
azimuth drive motor. The azimuth indirectly
operates chain driven to obtain the desired re-

suits. On installer G4049, high pressure is
also distributed to the clutch of tim drive wheels,
and the interlock valve prevents the flow of hy-
drauqc fluid through the drive control valves

when the lifting cylinder is in use. Operation of
the DRIVE control levers opens the manual con-
trol valves allowing fluid flow to rotate the hy-
draulic wheel drive motors. The low-pressure
system fluid 18 drawr. (rein the reservoir

through a filter and into the hydraulic pump
where pressure Is increased to approximately
279 pslg at the rate of 30 gpm. Low-pressure

Ilaid is then dlsh'lbuted to the system through
a 20-micron l!lt_,r to the low-pressure relief

valve to Ihe cylln,'ler remote-¢onlrol solenoid,
through the cylinder shutoff solenotd to the cy-
linder control vale% Operation of the CY-

LINDER control valve allows flow through the
pilot-operated check _,alve to raise the cylinder,
through an orifice to the pressure gage, and to
the bypass valve. Th? l:llot-operated check
valve preve_ats loss of pressure from the lifting
cylinder if a line break3 o,. a control valve
leaks. The bypass valve Is In a return line and

is used for emergency rcleaoe of the hydraulic
pressure in the lifting cylinder. On Installer
75M51505p a source of dry ah' is connected to
the hdet of the filter. Opening the shutoff valve

allows pressure to each regulator. Adjusting
the re{,ulator and micrometer valves, allows

pressure to enter the air bearing pads causing
the installer to become airborne. The pressure
gage indicates cylinder internal pressure.

7-19. MAINTENANCE.

7-20. Maintenance of the engine vertical in-
staller consists of checkout, removlng_ install-
ing, servicing, and shipping and storing. The
surface area and/or lettering is repainted, as
required, when paint becomes chipped,
scratched, or worn off and when lettering be-
comes illegible. (Refer to section I for paint-
ing information.} The inutaller is cleaned,
when applicable, an outlined in section I.

7-21. CHECKOUT.

7-22. Checkout of the engine verlical installer

consists of preparation for use, leak and func-
tion testing, and proof testing.

7-23. PREPAICATION FOR USE.

a. Place installer near a 440-vac, 60-cycle.
3-1)base, 60-ampere facility power source. In-

staller 75M51505 requires a source of dry air
at 125 p_ig (maximum) with a minimum flowrate
of 120 elm.

b. For Installer G4049, the floor area must

be approxinmtely 20 feet wide and 60 ;eet long,
within 0.5 degree of level, and capable of with-
standing a total weight o[ 64,200 pounds.

c. For hmtaller 75M515(15, the floor area

must be approximately 20 feet wide and 30 feet
long, wltltin 0.1 degree of level, s|nnoth with-
out cracks or deformities, and eap'_ble of with-
standing a total weight of 51,750 pom.ds.

d. Cheek that h/draulic reservoir is filled
to correct level with hvdrauJlc fluid
(MI L- H- 5606).

e. Check that power control station and

remote-cnntroi station switches are off, and
control valves are In oil, closed, or neutral
posiUon.

f. Check that the 2 circuit breaker handler;,
located on boxes near right-front drive wheels
or. air bearing 1)ads, are in open position.

g. Counect installer power cable to facl]Ity
electrical source, using receptacle 4264BC cr
RA4264BC (Russell and 8toll Co).

h. For Installer 75M51505, connect a t_ource
of dry air to inlet of filter on control panel.

I. Turn on facility electrical power.

J. Move the 2 circuit breaker handles (step f)
to close position.

k. Check that PHASE REVERSED l.adicator
light on box near right-front drive wheel or air

bearing pad in off.

Changed 22 June 1970 7-11
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1. Check that CONTROL POWER Ught 10'
cated on power control station at upper rlght
hand corner oJ control console is on.

m, Press power control station START
switch to momentarily start hydraulic pump
motor; then pross STOP switch. Check that
pump rotation 15 in a clockwise dIrection whom
looking into end of hlgh-pressure pump,

II, If elccll'tcal power shuts off automalJ
cally, Isolate problem area and repaIr as lIeccs·
sal'y, I'l'ess starter reset switch; then repeat
steps e through 1.

0, Operate horizontall'ositloning system by
turning lateral and 101lr,itudlnnl hnndwheels full
travel In both dll'CIltionR, During operation,
make sure the fullowing rcsults arc obtained.

(1) Systl'm operates smoothly without bInd
IntI or exclIsslve baeklash.

(2) COI'rect clearance between movIng
parts of horl1.ontl,1 posllloning systems and
chassis.

(3) Hydraultc flex hoses have adequate
clearance m,d bend mdll arc smooth without
excessive 6tr08s in hose.

p. Operate both vertical till cylinders by
rai6ing lockpin and turning adjustment nut full
travel in uoth directions. Durlnll' operation,
make sure tho following ref:l\llts are obtained:

(I) Both cylinders operate smoothly with
out bindln!(.

(2) Hydraulic flO); hoses betwllcn 11ft cyl
Inder and platform have adllquate clearance,
and bend radtl are amooth without excessive
stress In hose.

q. Adjust vel'tlcal ttlt cylinders as neces
s:,ry to return 11ft cylinder to a vertical posi
tlon. 011 units incorporating MD2 change, ad
just vertical tnt cylinders untlllndlcator pobtor
is over center of block mounting bolthead.

7· 24. LEAK AND FUNCTION TESTING.

a. Press power eOlltrol station START
switch. Hydraulic pump starts and WHBEL
AND AZIMUTH DHIVE PSIG gage must indicate
1,900-2,100 psI. Adjust rollef valve, if neces
sary, to obtain speclfted pressure.

7-12 Changed 22 JW1e 1970

b. Make sure all tempOI'atu ,oes ~ot excee<i
rodllne value on OIL TEMPERA I URE gage
throughout test.

c. Check nil hydraullr lines, flex hosos, alld
fittlll!!,s between hydraulic pumps and control
valves for leakage. Leakage is not allowable.

d. Move CYLINDER manual cOlltrol to
RAISE. Allow engille pJaUorm to move up ap
proximately 2 feet. LIFT CYI, PSIG :(age must
Indtcate 260-280 psI. Adjust relief valve, if
necessary, 10 obtain specified pressure.

e, Check cylinder, cylinder :lilot valve lines,
and cColltN'1 valvo for leakage. Leakage is not
allowable.

r. Mcve CYUNDEH manual control to
LOWEll. Engine ptaUorm must move to fully
down position,

g. Move AZIMUTH HOTATION liIanual con
\1'01 \0 CW until engine plaUorm rotatel! 30 de
greell clockwise. Lel\l<·tesl azimuth cOlltrol
Bys\om, Lenkage Is not r.llowablp.

h. Move AZIMUTH HOTATION manual coo·
trol to CCW u!lUl enKine plaUorn. relates 30
deg"recs countcrclockwlHe. Leak-test azImuth
control syat"rn. Leakagc III not allowable.

NOTE

Steps I through I apply to Installer
G4049.

t. Release wh~el brakes and move RJGHT
WHEEL manual conlrol to FOHWAIW unIt! rIght
wheels move forward approximately 3 feet.
Check control valve, Unes. flex hoses, and
motor for leakage during operation. Leakage
ts not allowable. !Ught-wheel drive lIlust oper·
ate smoothly.

j. Move LEFT WHEEL manual control to
FORWARD until left wheels move forward ap'
proximately 3 feet. Check control valve, !lnes,
n~x hoses, and motor for leakage during opera
tion, Leakage ill not allowable, Left-wheel
drive mllst operate smoothly.

k. Move IUGHT WHEEL and LEFT WHEEL
manual controls to FomVARD until Installer
moves forII'llI'd apprOXimately 5 feet; thr.n move
RIGHT WHEEL and LEFT WHE:EI, manual COIl
trois to BEVERS!!: until tnstaller returns to

(
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orIginal position. Check control valves, lines,
hos~s, and motor (or leakage. Leakage Is not
allowable.

1. Press P,)WU control st..tlon STOP switch.
Hydraulic pumps stop.

NOT8

Steps m through I' apply to Installer
75M51505.

Ill. IncreaSe dl'y all' source pressure to
120 i5 psig, and slowly open air shutofl va\'~c

located on control panel.

n. Ap;lly leak-test compound (MIL- 10-25567),
ai' eqUivalent, to all connoelions bctwcon tIIter
inlet nncl pressure l'cgulntors located at each
all' bearing pad. Leakage Is not allowablt.

o. Adjust presllure regulator until pressure
gage Indtcates 90 (,0, - 5) psi.

p. Apply leak-test compound (MIL- 1,-25567),
a'' equlva,ent, to all connections between pros
sure regulators and miCrOm\lter valves. Leak
nge is not allowable.

q. Slowly open micrometer valves loeated
at each all' bearln!; pnd. The installer must
become airborne at 90 pslg maximum.

r. Close atr ShUlofl valve, permitting In
staller to rest on air hearing pads. I,eave
pressure regulators and micrometer valves
adjusted.

s. I'ress power control station START
switch. Hydraulic pump starts, and WHEEL
AND AZIMUTH DRIVE PSIG gage must Indicate
1.000-2.100 psi.

t. Move AZIMUTH ROTATION manual eon
trol to CW. En¢nc platform mU1l1 rolIde 360
degrees c1o"kwise within 2-3 minutl's,

u. Move AZIMUTH ROTATION manual con
trol to CCW. Engine platform m\lst rotale 360
degrees cC'Unterclockwlse witlun 2-3 minutes.

v. Move CYLINDER manual control to
ItAISE. Engine platform must move to fUlly
up position withtn 4 mlnutcs.

w. Move CYLINDf;R manual control valve to
LOWER.. Engine plaUorm must move to fully
down position within 8 minutes.

X. Move CYLINDf:R manual control to
RAISE. Allow cyllnder to move to lull:r up
Ilosltion.

y. P,'ess power control slation STOP swltch.
Hydraulic pumps stop.

z. Open bypass valve at buttCln oflllt cylin
der. EnglnQ platlorm must movc to (ully down
position within 10 minutes. Check that LIFT
CYL '?SIG gage indicates zero. Close bypass
valve.

aa. Press power control station START
switch. Hydraulic pumps start.

abo Move remote control station power
switch to ON.

ne. Move CYLINDER manual control to
llAISE. ByBte.n must be Inoperallve.

ad. Move AZIMUTH flOTATION manual con
trol to CW, CCW, and OFf-, Systcm must be
inoperative.

Changed 22 June 1970 7-13
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Parab'l"aphs 7-2~ to 7-:.7

H-3890-5
Volume J

ae. PI'psr remote-control station azimuth
control e\\' b\\itch; thOI CCW switch. Engine
platform must rotaie clockwise; then counter
c1fJc'kwisp,

af. PrVSH rcnH)lv~contl'ol station a?imuth
conlrol ew switch; then CCW switch to rotate
pngine platform interllllttcntly throur:h 30 de
grees both dockwlse l.nd counterclockwise.

ago PI' CbS remote-control stallon Illt cylln
de,' UP switch until ellgine pJatform raises 2
inches; then press DOWN switch unW englne
platJorm moves to lully down po.iUon.

ah. \Io\'e remote- contl'ol stallon pvwer
swltch to OFf,

ai. \11l\'l' AZIMUTHllOTATION manual
('onil'ol to CW, cew, and OFF. System must
be ',peratlvc.

aj. Move CYI,INDEH manual control to
BAISE; then to LOWEB. System must be
opel'allvf'.

NOTE

Steps ak th"OUi:h aq apply to
Installer G'10411.

ak. HeJeaso wheel brakes.

al. Move RIGHT WHEEL and LEFT WH~;EL

manual controls to FORWAllD to move installer
forward at luJi speed for 30 feet; then move
cont.-ols to NEUTHA L. Forward speed of In
staller must be approximately 1/2 !t/sec.

am. Move RIGHT WHEEL and LEFT WHEEL
manual controls to REVERSE Ilnlliinstaller
returns to original position; then move both
manual controls to NBUTRAL.

7-14 Changed 22 June 1970

an. Move eYLlND~R manual rontrol to
RAISE until engine platform raIses one loot;
then move control to Nt;UTRAL.

ao. Move LI':FT WHEEL and HIGHT WHEEL
manual c('ntr',1 valves to FORWAlUl; then
HEVEHSE. Whepl driv" systlllll must be in
operative.

ap. Move CYl.lNDEH manual control to
LOWEH until cylinder Slops at lowest position.
Check that LIFT CYL PSI(] gal,e Indicates ZNO,

aq, He:Jeat step ao. Wlleel drive system
must be operative.

ar. Press power control station STOP
switch. Hydraulic pumps stop.

as. Move 2 circuit breaker handles, locat"d
on buxes ncar rlght-Iront dl'lve wheels on all'
bearing pads, to open posttlou. CONTHOL
POWER Indicator light at power control staticn
goes oIl.

at. '111m oil lacllity power, disconnect power
cable froll\ facility, and store cable on reel.

au. Secure all equlpm('nt.

7·25. PROOF TESTING. The engine vertical
Installer must be proof tested In accordance
wJlh MSFC STD 126, Standard Inspection,
Proof-Testing, .md Certification 01 Handling
t;quipment.

7-26. HE MOVING.

7-27. Disassemble the engine vertical Installer ,
as required, to accomplish necessary repair 01'

replacement. Sec figure 7-9 for index and
pa~t numbers.



R-3896-5
Volume I

Section Vll
Paraflraphs '/-28 to 7-2D

7-28. INSTALLING.

7-29. All parts 01 the engIne vertlcallnslaller
must meet the deanness requirements outllnen
In section I belore installing. See lIgure '1-0
for Index a.,d part numbers. 'rhe f01l0wlng
sleps Include the special instructions. AU
tubing Is locally manufactured frum CRES 304
seamless tubing (MIL-T-6845) with tllbe ends
flared in accordance with MS33584, with sleeve
Mf:2(\810- and nllt AN818-. (A damaged lube
S: .•. ,.j be used for mockup.) The lubrIcant
; l!d on 0- rings, seals, and stralghl tllreads
01 (uhlng Is hydraUlic fluid (MIL-H-5806). For
tapered threads, usc thread s(;alanl tape
RB0140-002 (Rocketdyne\. Rerer to sectlon I
for lubricant appl1catlon.

a. Turque bolts ANIOll09, Ih.lt secure
cover (1) to platform (5), to 50-70 In-lb.

b. Torque nuts UWNI2Ifl, that secure plat
form (5) 10 11ft cylinder (10), 1080-100 fl-Ib.

c. Torque nuts NASI022C20, that securll
strut (6) to 11ft cylinder (10) and cyUnder (0),
to 700 \0 1,000 In-II>.

d. Torque nuts, that secure urace (8) to 11ft
cylinder (10) /lnd cyllnder (0), as follows:

(1) Nut NAS679C4W to 61-75 In-lb.

(2) Nut NASI022C20 to 700-1,000 In-lb.

e. Torque nuts IlD114-8001-0010, that se
cure cyUnder (9) 10 platform (12), to 550-650
In-lb.

I. Torque nuts NAS679C6, that secure track
(13) to platform (12), to 210-280 In-lb.

g. Torque nuts, that secw'e mechanlsm (14)
to platform (12), as follows:

(1) Nut MS20500-820 to 400-530 In-lb.

(2) N\lt MS20364-1216C to 50-75 In-lb.

h. Torque nuts, that secure mechalllsm (15)
tCi platfllrm (1.2), as foliows;

(1) Nut MS20500- 820 to 400- 500 In-Ib,

(2) Nut NAS679C4W to 47-61 in-lb.

(3) Nut MS20500-428 to 25-30 m-Io.

(4) Nut MS20364-1216C to 50-75 In-lb.

I. Torque nuts NAS679C6, that secure track
(24) to chassis (41), to 210-280 in-lb.

j. Torquc nuts MS20364- 820, that securc
cover (25) to chassis (41), to 160-180 tn-lb.

k. Torque nuts 70NU-10l, that secure motor
(26) to truck (36, 37), t" 300-350 In-lb.

I. Torque nuts 79NU-IOl, that Recure clutch
(29) to truck (36, 37), to 300-350 In.. lb.

m. Torque nuts MS20500-1216, that secure
casters (30, 31) to truck (36, 37), to 1, noo
1,200 in-I:>.

n. TO"que nuts MS20500- 82,1, that secure
recls (32, 33) to chassis (41), to :110-410 In-Ill.

o. Torque nuts NAS1022C12, that secure
trucks (36, 37, 40) to chassis (41), to 10 In-II>
over lock.lng torque.

p. Torque nuts MS20500-918, that secure
frame (38) to chassis (41), to 810-1,070 In-lb.

q. Torque nuts NAS679A4W, that seCUl'e
valve (48, 49)10 chassis (41), to 70-DO in-lb.
On units Incorpol'allng MD4 ch;lI1ge, torque nut
NAS679A6, that secures valve (49), to 90-110
In-lb.

r. Torque nuts NAS679A6, that secure f1ltel'
(50) to chassis (41), to 125-160 in-lb,

s. Torque nu,:s NAS679A4W, that secure
filter (51) to chassis (41), to 70-90 In-lb.

t. Torque nuts MS20500-800, that secure
valve (53) to chassis (41). to 200-230 In-lb.

u. Torque nuts MS20500-B20, that sccure
motor (53) to chassis (41), to 400-520 In-II>.
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Section VII R-3896- 5
Vol\lme J
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o
• I.~·I· 6$

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

9019817 Cover (F- 3) 5 20094· 6F· ?4C S~rcw (F-3)
AN101109 Bolt (F- 3) (cont) 20094- 6F-19C Se.rcw (F-3)
MS27183·10 Was,ler (F-3) MS271A3-14 Washer (t'·3)

2 9019003 Tledown (F-l) MS20500-6U Nut (F·3)
3 9019806-11 'I'ledown (F-l) 9019750 Panel (F-3)
4 9021710 Cable (F-3) AN101113 Bolt (F-3)
5 9019715 . Platform (X- 3) ANI01115 Bolt (F-3l

I 9019715-31(a) Platform (X-3) MB27183-10 Washer (F- 3)
20097-1?F·81C Screw (F-3) MS205QO-428 Nut (F- 3)
MS?QOO2CI2 Washer (F-3) 9019810 Ring (F-3)
MS20002-12 Washer (F-3) ANI01318 Bolt (F·3)
UWNI216 Nut (F- 3) MS271113-14 Washer (F-3)

I
9019761 Cllp (F-3) M820500- 624 Nut (F- 3)
9019'116 Pad (F'-3) 5016 Ring (F-3)

(a)"Unlts incorporating MD2 change

----• Figure 7-9 . DisaRRombly of Engine VerUcallnstaller (Sheet 3 of 8)
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R-389G·5 Section VII
Volume I

Index Part Index Pari
No. No, Descnpllon No. No. DeseriplllJn

6 901975' Strut (10'.1) 10 NA5-28171(a) LUt Cylinder
NAS 1020· 54A Boll (F-3) (conI) (F-2 )

I
NAS1020.40A Boll (F-3) 9019821 Washer (F·3)
NAS1020· 52A (a) Bolt (F·3) NAS1228-28L Bolt (F·3)
NASI020., 64A (a) Bolt (F-3) DK063332M Check Valve
LD153· 00 10- 0030 Washer (F-3)

133R3HC2MC(b)
(F·2)

RD 153- 5004· 0020 Washer (F.3) Bypass Valve
8019799 llushlllg (F-3) (F-l)
NASI02a9 2O Nut (F-3) 11 9021509 PItting (F· 3)

7 901595A a Indlcutor (F·3) 9022856 Cable (F-:n
6 9019752 Brace (F-l) AN4-OA Bolt (~·-3)

NASI004· 60A Bolt (F-3) LDIS3- 0010- 0000 Washer (F· 3)
UH53·001O·0000 Washel' (F.3) NAS679C4W Nul (F.3)
Rm53- 5004· 0004 Washer (F·3) 12 9019611 Plalforll) (X-2)
NAS679C4W Nul (1"·3) 13 9019834 Track (1"-3)
9019813 Pin (1"-3) 20007- 61"· 551J Capscrew (~'-31
NASI020.40A( ) Bolt (F-3) LDI53-001O-0014 IVashe,' (1"·3)
NASI020-52A a Bolt (1".3) NAS670C6 Nut (F-31
1.0153·0010- 0030 Washer (F-3) 14 9019767 Mechall)slll (1"-1) I
RD 153- 5004- 0020 Washer (F-3) AN509- 8lf>H39 Bolt W-3)
0010'/99 Bushinr, W·3) LD 153· 00 10- 00 17 Washer (1"-3)
NASI022C20 Nul ()'l-3) MS20500·820 Nut (F· 3)

9 9019790 Cylinder (F· 2) AN 105422 Rolt leo 31
20097-101"· 650 Rolt (F-3) HD153- 500 I· 0012 Wash"I' (F-3)
MS20002·10 Washer (F· 3) MS20S64-1216C Nut (F- 3)
MS20002ClO Washer (1"-3) 9019776 Brackel (p-3)
rt01l4-8001-001O Nut (1"-3) NASlIOIC3-12 Screw (F-31
9019794 Housing (10'.3) 1.0153-0010.. 0007 Washer (1"-3)
9010779 Block (F-3) MS20500- 1032 Nut (F·3)
ANI0-41A Bolt (1"-3) NAS1001·7A Holt (F.3)
1,0I 53· 00 10- 002 2 Washel' W-3) RD153- 5004· 000'1 Washer (F-3)
MS20500.1018 Nut (F- 3) LIH53· 00 1O· 0009 Wa~her (2-3)
9019795 Shaft (1"-3) NAS6'19C4IV Nul (F· 3)
9010'178 Seal (1"-3) 9019780 Handwheel
MS15001-1 Fllllnll; (1"-3) (F'- 3)
9019708 Cap (1".3) 0019818 Nut (1"·3)
MSl71756 I'ln (1'-3) 9019785 Key (F· 3)
9019'191 Keeper (F· 3) 55215 Seal (F-3)
MSI71588 Pin (1"-3) MS15001-1 FHtlng (F- 3)
9019801 Mount (F'-3) 66225 Cone W-3)
AN5-5A Bolt (1'-3) 66462 Cup W·3)
LVI53-0010-0012 Washer (1'.3) 9019'/83 Housing (X-2)
QOln97 Ret.ainer (F'-3) J3-3952 Shield (1"-3)
MSI71650 Pin (I'- 3) 802-0144 Clamp (1'-3)
9019796 Nut (F'-3) 802-0250 Clamp (1'-3)
T .. 252W Bearing (~--3) 9010775 Closure (1"- 3)

10 NA5-28122 Lift Cylinder 62045 Seal (F· 3)
(1'-2) TW-1I1 l..ocl<washcr

(F'-3)
(a) Units incorporating MD2 change

I'b)
For repai ruse kll 70003

-Figure 7-9. Dlsas,;emb-ly of Eng'lne Vp.rUcallnslaller (Sheel 4 of 8)
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Index ParI Index Part
No. No. Description No. No. Description

14 TN-ll Locknut (F- 3) 17 RA-232-U Relay (KI) (F-3)
(cant) 0019787 Spacer (0- 3) (cant) 500622-6 Relay (K2) (F-3)

9022858 Spacer (D- 3) PLOl-SA l'lug (~'-3)

9019782 Screw (0-3) AN6-14A Boll (F-31
9019788 Nut (D· 3) LDI53·0010·0014 Washer (F·3)

15 9019766 Mechani~m (F-l) RDI53-0115-0030 Washer (1".3)
AN500-816R42 Dolt (F.3) NAS679A6 Nut (F-3)
AN li09· 816R39 Bolt (~" 3) 18 9021610 Circuit Breaker
LD153- 00 10- 001'/ Washer W-3) Box (F-l)
MS20500-820 Nut (F-3l 500070-266 Cl,'cuit Dreaker
9019'177-1 Bracket (F-3) (CDl) (F-3)
9019777-:1 Bracket (F-31 501001- 6 Phase Reversed
AN4-71\ Dolt (F- 3) Light (082)
WI53-0010··CCOO Washer (F- 3) (F-3)
NAS670C4W Nut W-3) 501001-5 Hourmeter(MI)

I 9022860-1 CUp (I"-~) (F-3)
9022860-2 Clip (F- 3) AN6-14A Bolt (~'- 3)
ANlOl1l3 Bolt W-3) LD153- 00 I0- 0014 Washer (F-3)
ANIOlJI5 Bolt (F-31 RDI53-0115-0030 Washer (F-3)
LD 153- 00 I0- 0009 Washer (F-31 NAS679A6 Nut (F-3)
MS20500- 428 Nut (~'-3) 10 9021701 Transformer
ANI05,I22 Boll (F-3) BOK (F-t)

I HD153- 5004- 00 12 Washer (F- 3) 501001-19 'J ransforme,'
MS20364- 12) 6C Nut (F-3l (TI) (F-31
9010781 Frame (X-2) AN6-14A Bolt (F·3)
9019770 Dlocl: (F- 3) Lnt 53·0010-0014 ';"Isher (F-3)
0019771 Block (1"-3) RD153- 0115- 0030 Washer W-3)
AN6-40A Bolt (F-3) NAS679A6 Nut (F- 3)
LD I 53 - 00 I0- 001~ Washer w- 3) 20 901Q835 Block (F- 3)
NAS679AG Nut W-3) 21 9010837-1 Block (F- 3)
001978Ll Sproclwt (F-t) 22 9019837-2 mock (F- 3)
9019773 Sleevl' (F-3) 23 0019836 Block (F- 3)
9010774 ",),"cer (F-3) 0019840 Block W-I)
9019'/72 Spacer (~'- 3) 9019841 Retainer (F'.I)
NASI008- 58A Dolt (F-3) NASllIO-9RD Bolt (F-3)
LD153- 0013- 0006 Wl\ohor W-3) LDl53-0013-0011 Washer (F- 3)
LD153- 0010- 0017 Washer (F-3) 0019843 Gpacer (.'·3)
I.D153-00 1(/- 00 18 Washor (F-3) LDI53-0010-0027 Washer (F-3)
MS20500- 820 Nut (F-3) 9010833 Nut (F- 3)

16 No. 50 Roller Chaln MS:'~45-71 Pin (F- 3)
Link (F·3) 24 0010834 Track (F·3)

No. 50 Master Link 20007- GF- 570 Capscrew (F- 3)
(F-3) 1.D153-0010- 0014 Washer (F-3)

No. 50 Hall Unk (F-3) NAS670C6 Nut (F-3)
17 9021609 Control Panel 25 ~020244 Cover (F-Il

BOK (F-I) NASl047·6POeO Turnbuckle
500970-202 Circuit Breaker (F-3l

(eB2) (1'··3) 9020245 LlnJr (M-3)

I Figure 7-0. Disassembly of Engine Vertlcallnstaller (Sheet 5 "r 8)
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Index Part Index Put
No. No. DescrIption No. No. DCfcriplion

25 ANB-lIA Boll (1'-3) 33 9021608 Rccl (1'-1)
(coni) LDI53-0010-0016 Washer (1'-3) AN8-21A Bolt (1'-3)

MS20364- 820 Nut (1'-3) LDI53-0010-0018 Washer (1'-3)
I 26 91)21611(0) Motor (1'-2) MS20iiOO- 820 Nul (1'-3)

9019786 Bolt (1"-3) COB2951' Connector (1'-3)
MS20002-10 Washer (1'-3) 34 9021620 Power Control
79NU-I01 Nul (1"·3) Station (F· 1)
9021613 Space I' (1'-- 3) AN4.1UA Bolt (1'-3) ,ANI0-32A Bolt (1'-3) LDIS3-0010-0010 Washer (1'-3)
MS20002-10 Washel' (1'-3) NAS679A4W Nut (1'- 3)
MS20500-1018 Nut (I'- 3) 35 501001-D Remole ConI rol
0022857 Bolt (1'-3)

9019822-1 (c)
Statton (1'-1)

AN316C12 Nut (1'-3) 35 Truck (A-I) IMS28759 HO 160 Hose (1'-2) 37 9019822-2(e) Truck (A-I)
I A278603 20S-30(c) Hose (1'-2) MS15001-1 }o'Jttlnr: (1'-3)

MS28741·· 20- 0~4Y 1I0se (}o'- 2) 9019820-3 Shalt (1'-3)

IMS287Se10440 c 1I06e (1'-2) NASlO12.. 92 Bolt (F-3)
27 No. 100 C Roller Chal,' LDl53-0010-0024 Washer (1'-3)

(41 pltche J) HD153- 5004- 00 12 Washer (I' -:I)

No. 100(0)
(1'-3) NASI022\~12 Nul (1'- 3)

28 Holler ('halll MSISOOl-3 Fitting ~F-3)

(53 phches) 38 9021612 ,. rame (X- 3)

9019800(e)
(1'-:,) ANI01611 Bolt (1,'-3)

29 Clutch (A-1) MS20002· 0 Waeher W· 3)
9019786-3 Boit (1".3) MS2U500- 018 Nul (I'- 3)
9010780- 7 Boll (1"-3) 635577 Cushion (1'-3)
LDI53-UOIO-0021 Washer (I"- 3) 635570 £lack (1'- 3)
70NU-I01 Nul (1'-3) AN545-lOH5 Screw (1"-3)
9019030 I>'prockcl (1'-3) MS2'1163- 8 Washer (1'-3)
NASI061.6DIOL Screw (1'-3) 9010761 Supporl (1"- 3)

I0019816-1 Guard (1'-3) ANIOl515 Bolt (1'.3)
9019816-2 Guard (1'-3) MS20002- 8 Washer (1"·3)
AN4-IOA Boll (1"·3) MS20500· 820 Nut (1'·3)
LDI53-0010-0009 Washer (I'- 3) 39 9019760 Dm wIH\\' (F-I)
9019615·1 Guard (F-3) 40 9019B19(e) Truck (A-I)
001981~-2 Guard (1'-3) 9019490 Frame (X- 2)

30 12763(0, Caslor (F-l) 12758 Caster (1'-1)
31 12763- 3(e) Castor (F-l) AN12-3DA Boll (1'-3)

ANI2- 31.\ Dolt (1'-3) LDl53- 00 10- 0024 W;~shel' (F-3)
MS20002-12 Washer (I'- 3) LD153· 0013-0009 Washer (F-3)
MS20500·1216 Nut (F-3) MS20500-1216 Nut (}o'-3)

~2 9021607 Reel (1'-1) 0010820· 5 Shalt (1-'-3)
ANB-2IA Bolt (1'- 3) MS15001-1 Fitting (F-3)
LDI53-001O- 0018 Washer (1'-3) NASIOI2-92 Boll (F- 3)
MS20500- 820 Nul (1'-3) LDIS3-001O-0024 Washer (1'·3)
426BBC Connector (1'- 3) HDI53 ·5001··0012 Washer (F-3)
AN3420-20 Bushing (I'- 3; NASI022C 12 Nul (F- 3)

rc

)

Units incorporating MD3 change
(e) Appl:cable to Installer G4049

- - _.
Figure 7·9. Dt"assembly of engine Vcrllcallr,staller (Sheet 6 01 8)
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---- ----
Index Part Index Part
No. No. Description No. No. Description-------
41 9019809 Chassis (X-I) 51 4517F-20CK-ST }o'llter (F- 1)

901980Q-251 (a) Chassis (X-l) NAS104-20-16 UNBolt (F-3)
42 90197.,8 R.~s"rV(,lr (A- t) LDI53-0010-0010 Washer (F- 3)

9022835 BoH (F··3) NAS6'I9A4W Nut (F- 3)
LDI53·0010-0014 Washer (F-3) 457F-20CK Element (F- 3) INAS679AG Nut (F-3) MS287'15 O-ring (F-3)
9019740 Cover (F- I) 52 9021718 Valve (F-2)
9019754 C'.wer (.1"-1) MS20008C48 Bolt (F-3)
9019755 Covcr (F-l) LDI53·0010- 0018 Washcr (F-3)
AN5-13A Boll (F-3) MS20002C8 Washer (1"- 3)
MS20002- ;. Wash,'r (F-3) MS20500- GOO Nut (F-3J
A-100 Breather Cap 53 9021806 Motor (F-2)

(F- 3) AN8-2M Bolt (10-- 3)
9021712 Tulie (M- 3) LDI53-0010-uOI8 Was~~r (F-3)
9021580 Tube (M- 3) MS?0500- 820 Nut (F- 3)

I
9021581 Tube (M-3) 54 9019756 Console (F-I)
9021582 Tube (M- 3) AN4-6A Boll (F-:!)

43 90197MI Cover (10'-1) LDI53-0010-00JO Washer (F- 3J
44 9019754 Cover (}o'-I) NAS679C4W Nut (F- 3)
45 OGI9755 Cover (F-1) 9019760 Case (F-l)

AN5-UA Bolt (F-3) TA50A06 Valve (F- 3)
MS20002 .. 5 Washer (F-3) ANI01009 Bolt (F-3)

46 40M150 Filter (F-l) LD153- 0010- 0008 Washer (F-~)

47 550-7 LIquid Level NAS679A3W Nut (F- 3)
Gage (1"- 3) 9019759 Panel (X-3)

'w ~1)'1I 'I~O Valve (10'-2) AN:i20CI0R14 Screw (F'- 3)
9021709 Cover (F. 3) LD153.. 0010- 0008 Washer (F-3)
NAS3104C18-14 U-Boh (r'-3) 9019758 Panel (X.. 3)
],DI53- 00 10-0010 Wa~her (F-3) AN520CIORl2 Screw (10"·3)
NASS'I9A4W Nut (F-3J LD 153- 0010- 0008 Washer (F-3)

49 9021719 Valv~ (F-2) 55 JiW-G36.600 Gage (F- 3)
0021708 Cov~r (F-2) AN914-2C F~lbow (F-3) IN/,S3104C22 .. 16 U-Bol! (F- oj 694-1/488 Snubber (F-3)
1,0153- 001 0- 00 10 W«sher (F- 3) A!-WI6-4-4C Nipple (F-3)
NAS679~DW Nu' (~'-3) 56 KW-G35.. 3000 Gage (F- 3)
9027033 d Valve (F- 2) AN914-2C Elbow (1"-3) I902'1034(<1) Cover (F-3) 694-1/4SS ~nubher (1'.. :1 i
9027035(d) Clamp (1"-3) AN816.. 4-4C Nipple (F- 3)
9027036~~l Blaci<et (1".. 3) 57 KW-'I'21-7A Thermometer
AN4-7A ,< Bolt (F·3) (F-3)
L1J153 ..-001 0- 0613(d) Washer (1"- 3) AN520-4H8 Screw (F'-3)
NAS679AO(d) Nut (F-31 LDI53-0010-0002 Washer (1'- 3)

50 -1716i'-20CK-ST FIlt~r (F-l) NAS679A04W Nut (1'- 3)
AN6-41A Holt (F.. 3) 58 9021722 Valve (F- 2)
1,1>153- 0010-0014 Wao~cr (F.. 3l 59 9021721 Valvc (F- 2)
NAS679A6 Nut (F-3) AN6·17A Bolt (10"- 3)

I 476:~-20CK Element (F-3) t.rJl 53- 00 10- 00 14 Washer (F- 3)
MS26'175 ()-rlr,g (F.. 3) NAS679A6 Nut (F-3)

W-::iilits i'ilCo'rjiiirating MD2 rh~ngelid) T)nits incorporating MJJ4 change

~'Illure 'I-q. Disassembly of Engille Vertical Installer (Sheet 7 of 8)

7·.. 22 Changed 22 Jllne InO
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Index Part Index Part
No. No. Description No. No. Description

60 0021714 Valve (F-2) 68 J75M51524 (ij Support Beam
LL22A04PB Screw (F-3) AN8-7 Dolt

61 9021705 Valve (F-2) MS35339-18 Washer
AN6-12A Bolt (Ji'-3) 69 J75M51523 f) Control Panel
LD153-0010-0014 Washer (F-3) AN4-16 Bolt
NAS679A6 Nut (F-3) AN960-416 Washer

62 9021'106 Valvo (F-2) MS20365- 428 Nut
AN6-17A Bolt (F-3) ,T75M51523-2 Bracket
LD153- 0010- 0014 Washer (F-3l J75M51523-3 Bracket
NAS679A6 Nut (F-3) MS90726-7 Capscrew

63 9021707 Valve (~'-2) A1'I960-410 Washer
AN6-12A Bolt (F .. 3) MS20365-428 Nut
LD153- 0010- 0014 Washer (F.. 3) 70 J75M51523-1 ([) Manifold Weld-
NAS679, r, Nut (F-3) mOllt

64 J7SMI "2~~ (f) Platform MS90721J·7 Capscrew
AMS3209 Pads AN960-416 Washer

65 B75M51509(f) Air Bearing Pad MS20365- 42f Nut
No Number Micrometer 71 B75M16788(f Valve

Valve 1210-1-12-316 Connector
J75M51525··1 Bracket J75M5~523-8 Tube
J75M51525-2 Bracket 1211-A-12-116 Adapter
ANa-l0 Bolt 72 B75M51508(f Filter
MS35339·· 4ft Lockwasher J7(;M51523-4 COlUlector

66 B75M51511 f) Regulator SVHN12-1250 Coupling
67 B75M51520(f) Gage MS9100-12 Nut

AN912-6C Bush:!ng MS28778-12 Gasket

Applicable to lnst~.lIer 75M51505(f)

Figure 7-0. Disassembly of Engine VerUcallnstaller (Sheet 8 of 8)

y. Torque nut "N924 or 'mlon AN814 as
follows:

v. Torque nuts NAR879C4W, that spcure
console (54) to chassis (41), to 61.75 In-lb.

x. Torq'le nuts NAS679A6, that secure valves
(61, 82, 63) to conf\)le (54), to 125-160 in-lb.

w. Torque nuts NAS67\JA6, that secure
valves (58, 59) to conso,e (54), to 140-160 In-lb. 40-65

80-120
150-200
300- 500
450- 600
600·'120

1/4
:J/8
1/2
3/4
1
1-1/4

z. TorqulJ plug AN814 as follows:

Tlibe Torque
On (Inches) J!n-lb}

aa. TOJ'llue nut AN6289 as follows:

'rube Torque
on {Iljchesl (In-l!!l

1/4 75-100
3/8 150·200
I/Z 200-250
.3/4 450-650
.I 650.. 900
1-1/4 BOO·l,OOO

Torque
(Ill-Ill l
55-80

100-150
180-230
420·600
600-640
720·980

Tube
OD (fJ.1cb!ill.

1/4
3/8
1/2
3/4.
1
1-1/4

Added 22 June 1970 7-23
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ac. Torque B-nuts AN818 for tubing as
follows:

abo Torque jam nuts and fittings without
gaskets as follows:

Torque (in-Ib)
..!\ lumi.!l'!!!!. .§teeI

Tube
OD (Inche!!l

1/4
3/8
1/2
3/4
1
1-1/4

00-105
125-145
240-280
540-660
840-980
980-1,200

110-130
225-275
400- 450
800-960

1,000-1,200

e. F\lI azimuth dl'ive gearcase with American
Gear Manufacturer's Association (AGMA) No.
8A compound to oil level indicated In window on
case before use.

f. Clean hydraulic filters at 30-hour inter
vals of operating time, indicated on hourmeter,
as follows:

WARNING

Trlchlol'oethylelle is a toxic solvent.
Inbalation of its vapors or prolonged
contact with the liquid can cause
serious injury or death.

7-31. Servicing of engi'le vertical installer
consists of lubricating, checking gage, calibra
tion, filling hydraulic reservoir, filling azimuth
drive geareas'., cleaning hydraulic filters, and
on installer 75M51505, drainil1g pneumatle
fitter.

Tut>"
OD (InC~!ll

1/4
3/0
1/2
3/4
I
1-1/4

7-30. SERVICING.

Torqu2
.l!.!!:lb)

135-185
270-345
450- 525
900-1,100

1,200-1,400
1., 500-1, 8~0

(1) Remove element and place "Iement in
2. clean container filled with trichloroethylene
(MIL-T-27602).

(2) Slosh filter element ill lrich~orocthylene

to remove any foreign matter lodged in element.

(3) Blow filter ('lament dry wilh low
pressure gaseous nitrogen (MlL-P.2'140J).
Blow filter element dry from the center outward,
to prevent foreign particles from lodging In the
certer of the element.

(4) Clean interior of filter body, using
clean cloth and trichloroethylene (MIL-T-27602).

g. On Installer 75M51505, drain pneumatic
filter before use.

I a. Lubricate (Method X) l03taller In accord··
anee wilh decal. loc.jed on rlght-hond side of
chossls, using gear grease (MIL-G-2382'1) and
hydraulic nuld (MIL-Jl-5806).

I b. I';\ck (Method Y) bearings of roller blocks
with geal" grease (MIL-G-23827) when 200·300
hours opl1ratlng time is indicated on hOl1rmetcr.
Replace bearIngs if they become dry or are
galled.

c. Perform g,age calibration-check at 12
month Intervals. Gage accuracy for pressure
gages must be Within 2 percent of full Bcale
range, and for gas temperature gage *1 scale
division.

d. Fill rllservolr with hydraulic fluid
(MIL-H. 56(\6) before use.

7-34 Cbangtd 8 December 1970

WARNING

Facility power to the G4049 must be
turned off before removing covers
from electrical boxes for inspec
tion. or Injury to personnel or
damage to equipmenl can rpsult.

h. Remove covers from boxes (figure 7-9,
indcx 17, 18, 19) and inspect l'lterlor of box
and electrical components for corrosion and
moisture at 12· monl.h intervals; If Installl!r has
been subjected to rain or moisture, the inspec·
tlnn must be made before use. rr corrosion Or
moisture exists, d.) the follOWing:

(1) Remove corrosion, and dry parts as
outlined in section I. Severely corrodetl parts
must he replaced.
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(2) i>'pray Interior of box and electrical
compOlwnts with Krylon No. 1301 clear spray
(Borden Chel11ical~, Or equivalent.

(3) Reinstall covers on hoxes and tighten
bolts until c,-,vcr fits snugly against hox hOUSing.
10rque b"lts t" 25 d fl-lb.

7··33. Figure 7-10 lists items to be inspected,
c()nditions to be sought and corrected, and the
frequency of the inspections. Inspection
reqUirements are classHied as visual and

periodic. Thei l' scofln should he increased or
decreased to suit varying C0nditions. All in
spection requirements cannot be accurately
predicted, since t1,ey are directly affected by
local operations. Visual inspectic.n is defined
as an Inspection 10 determine if there arn
undesirable, discrepant, or damaged conditions,
and ihat hardw?,re configu ration is in aCC() rdance
with appropri2te records. A visual inspectior:
is made before operation of the unit. Periodic
inspections ?,re made at specified periods. See
figure 7-10 for Inspection requirements and
periodic inlervals.

X

X

X

X

X

x

X

X

Perwdlc (Months
3 6 12 24

hes,

cd
I
ect

lat
,.

se
ing

n

rical
ion

h

alion

~~riodic (Months) .~]
Inspection 3 6 12 .H Inspection

.

Visual Inspection 1\ 1// 6. Contarlllnated Or
1. Completeness of unit Incorrect luiJric'

ana records. (paragrallh '1- 30)

2. Ohvious signs of \ 7. Gages f()r broke
damage or corrosion

><
glass, cracked

to all structural frames, and 100.
members. or missing mount

3 Illegible stencils, de-

/
screWs.

cals, or nameplates.

1\
8. Valves for crack

4. Power on and phase- or broken contro
knobs and incorrreversal light,; for 1/ operation.hroken or missing

bulbs and covers. 9. Flexible lines fo
Period;,; Inspection kinks, twists, at

1. Circuit breakcrs f()r X deterioration.
broken handles, and 10. Tulling fOI scratcincorrect operation.

den~s, and I()ose
2. lIolJrmeter for broken X coupling nuts.

Blass and incorrect
II. Truck lire for deoperation. terioration and f

3. Pilot seat for X spots.
security.

4. Power control and X 1.2. Gage calibration

rel11()te- c()ntrol check (paragrap

cablcs and reels for
7-30. )

security. 13. li,terior of !'Iect

5. Cuts in electricat X
h()xes for corros
and rnoislurecables and condition (paragraph 7-30)

of insulation.
-

Figure 7-10. Inspection H"qujrem~nts

Addcd 22 June 1970 7-25
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1 10.-;;-
I 30.- 50
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32

HH!
1,1

CYLiNDER REMO'r£;
CON"tnOL VALVE

=

170 01 l00-8;:} !i80--05 200-9-4.-+/--------,------

\'0-06 300-~:~
81 MOTOR

1-1111
I r2~"'''''.'
I E12

I 2' I
E13

...:~---~
CONDliLF.T

I, 2
AZIMUTI{ REMOTE
caNTHOL VALVE

n:-'-'~l
I X~: I X~:
I " I' I
l 1_

I
I

__J
RF-Mon:

CQNTHOL STATION

rG~W""I OFF

'

I :f[]'0 (~;»
17 3 "3~

j '" _ WT

[ {IJJ
'(1l~'1

a ~ ~ 35
UK
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49 4 35

I 5" nn
I r (RIGIIT)

0--' 0'

I ~ 35

--"I' 30

r- I r-' -1I PI

I
2~ I I I I

i 23
I I27 LJ~ , 1 2 ,

I 18 L' L3

L 28 AZIMUTH CYLINlJEH
31 SHllTOFF SHUfOF.·32 VAINE VALv~

Flgurp. 7-11. Engine VcrllcallnstaHer Wiring Diagram
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I
SECTION VIII

ENGINE ROTATING SLING G40S0

WARNING

ENGINE HOTATING SLING G4050 MUST BE OPERATED BY AUTHORIZED
PERSONNEL TRAINED IN THE USE OF THE B;QUIPMENT._____--C-.

8-1. SCOPE. This section contains Inspection,
description, operation, and maintenance for
~;ngine Hotaling Sling G4050. The engine ro
tating sling provides a means for lifting Ule
engine in either the horizontal or vertical posi
lion and rotating the engine around the Y-axis.

8-2. INSPECTiON.

8-3. Fif(ure 8-1 lists items to be inspected,
conditions to be sought and conDcted, and the
frequency of the inspections. Inspection require
ments are classified fiR visual and periodic.
Their scope should be IncrenSf'd or decreased
to sult varying conditiuns. All inspection

requirements cannot be accurately predicted.
because they are directly affected by local opera
tions. Visual inspection is defined as an In
spection to determine if thiJre are undesirable,
discrepant, or damage conditions, and that
hardw~ re configuration Is in accordance with
approprlat.e records. Vislla I inspection Is con
deded prior to operation of the unit. Periodic
inspedlons are conducted at specified periods.
(See figure 8-1 for inspeetion and periodic In
tervals. )

Periodic (MonthS) Periodic-'MO!lths
lspec!ion 3 6 12 24 Inspection 3 6 12 24.
oration check X 8. Improper fit of X

f reverse and lockpins, causing
rward limit unsafe operation

witches (para- o! sling
raph 8-11)

9. Cuts in f'leetricnl X
bvious signs of X cables and COIl-

aIllar,e 10 all dition of insula-
tructural !ion
embers

correct torque X
10. Incorrect gap X

clearance be-
alues (Para- tween carrlaHtraph 8-13) guides and beam

legible stencils, X (paragrapit

ecals, or name" 8-13)

lates
11. Contam Inat ed X

magcd 01' worn X or improper
'dh In sprockets lubrication

(parae;raph
amage tn chain X 8-14)

I'oken caster X 12. Proof tElSt ex- X
cdals and hinding plratlon (para-
r dragginf\ caster Hraph 8·10)
heels_._---_. - '--- -- . -

2. 0
d
s
m

\
6. Th

7. n
p
a
w

4. II
d
p

5. Da
te

1. Op
o
fo
s
g

3. In
v
g

Figure 8-1. Inspection Hequircmcnts
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8-4. DESCRIPTION.:.

8- 5. The en!:ine rotating sling (figure 8-2)
Is an nrc-shaped beam incol'porating engine
attach fittings and rollH tl'ack. Mounted on
the beam is an electrically powered carriage,
which has a shu'ter box, a power gear, electri
cal power and control reel", a pushbutton
control station, idler wheel and sprocket. and
drive wheels and sprockets. A roller chain
with 198 links has a retainer fitting on one
f,nd and a'1 adj ustable fitting on the otiH~l' end,
The aft ellgine attaching arll1s have a half-
moon cutout on the end and a clevis and lock
pins. The forwaJ.'d en[;ine attach strut has a
clevis filting on one end and a ball joint and
collar with lockpin on the other. An adapter
with a lockpin attaches to the strut as a short
pxtension. On units incorporating MD3 Change,
600 pounds of weights arc added to the for\\ard
end and a pneumatic tire ad.ded to the aft end
of the beam. Casters attached to the sling in a
h'lcycle anangement proVide limited mobility.
The forward caster swivels and provides the
attach point for a tow bar. Sec figure 8-3 for
leading particulars.

8-7. The engine rotating sling Is eapable
of rotating the engine to a vertical or a
horizontal position. The sUng is suspended
from an overhead crane or hoist of 25-ton
capacity, or greater, by the hoist attachment
filling located on the carriage. The UlJper
portion or carripgt~, wll{m suspended, r~mains

statlonary, and the beam assembly rotates
through the carriage to the position desired.
An ('lectrical r('ccptacle Is connected to a
facllHy 440-vac, 3-phase, 60-cycle power
source. Operallon of the sling Is controlled
from the control station. There are three
sprockets that engage the ehain: two idler
!:iprockets and a C'lmter Bprockct. The
sprockets en!(age the rollel' chain links that
ar(' attached to the periphery of the arc-shaped
beam. The center sprocket is attached to the
power gear and supplies the power that drives
the unit. Two s"ts of whee III rotate under the
top portion of the beam, bearing the weight dur
ing opel·atlon. The reels are self-contained

8-2 Changed 22 .June 1970

and spring loaded, allowIng Ihe electrical cables
to be pulled out to various lengths and rewound
autom"ltlcally. Th(' sling has I?ix load conditions,
Indicated by a one-inch-wide black strip on the
underside of the beam with corresponding num
bers on each side of the beam. An Operating
Inslructions plate, attached to the control cable
and located just above the control station, lists
the six strip posillons and briefly describes
load condltinns fa;' each pasHion. An arrow on
the carriage drive bracket should be alined with
the numbered strip positions on the beam for
load conditions. On units that incorporate MD3
change, the sling has seven load-condillon
strips; the weights counterbalance the aft end of
the sling, and the bumper prevents the beam end
froll1 contacting the enr,lne. On units incorpo- I
rating MD4 change. the sling has eight load- .
condillon strips.

8.. 8. MA.lNTENANCE.

8-9. Maintenance requ:rements and procedures
outlined in the following paragraphs consist of
proof tesllng, function tl'stlng, dlsassembllng,
assembling, and serviclng. Repaint surface
area and/or lettering, as required, when p~lnt

becomes chipped, scratched, or worn ,)11 and
when lettering bel)omes lllegible. (Refer to
section I for palntlng informallon.) Clean Sli,lg,
as appllcable, as outllned In section 1. (See
flgure 8-4 for electrical schematic.)

8-10. PROOF TESTING. Proof-test the engine
rotatlng sUng at 12-month Intervals and to the
weight conllguratlon shO\vn In figure 8-5. The
proof load required for proof tE'stlne; must bE' a
minimum of 150 percent of the working load of
the sling. 1'he proof-test interval may be ex
tended If the sling Is unused between proof-tesl
Intervals. Verlflcatlon of "no use" Is substan
tiated by application of Alucast No. 67 seals after
~ach proof tesllng.

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 protecllon pro
vided for test pel ,1('nne!.

a. Provide engine dummy weight fr"me as
sembly 88-901741'1, engine dummy weight as
sembly 88-9014883, and assorted weights spe
clfled In figure 8-5.
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Lt'n~th 180 inc!·.es Maximum load
capacity

21 . 500 pounds

Widlh 90 inches
Proof load 43. 000 pounds

Ilt'i~ht.

Weight

108 inches

4 .000 pounds
(approximate Iy)

Maximum tow in!,
speed

2-1/2 mph

F;ledrical power
requirements

440-vac, 3-phase
50-cycle" ___-..L .

Fi;>;ure 8-3. Leading Particulars for Engine Rotating Slin"
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11£00'1{).; CHAIN
(l PLACES)

1\-.Jl::il;aIt-..:::::::::",,-_ 3, 170 -LB
WEIOHCS

1,45{I·LB
WEIGHT

c. Position engine rotating eUng beneath a
faclllty holst capable of lilting a minimum of
25 tons, and remove tow bar.

d. Check 011 level of power gear and service
as required. (Refer to paragraph 6-14. )

e. Connect engine rotating sling electrical
cable to facility electrical power source; turn
facility electrical power Bource on,

f. Press control station FORWARD button
and position carrlalie to load condition number
6 strip position.

F1Rure 8-5, Recommended Proof-Test setup
for Engine Rotating Sling

b, PrOVide a facility electrical power source
of 440-vac, 60-eycles, 3-phase at 15 amperes,
With connector RPX3 l.7-912S04A and handle
RI'r;·117 •()(\ZK069D (Crc,,,.e-Iilnlje) within GO
feet of engme rotating sling.

NO'rE
If the carriage moves toward load
condition number 1 strip posltlon j
the facility power source Is out 01
phase with the sUng motor and re
quires reversing any 2 of the 3
phase wires In the power plug. Do
not change position of neutral or
gl'ound wire,

g. Connect facUlty holst hook to engine
I'otatlng sUng lifting lug.

h, Press control station REVERSE bu'.ton
and position carriage to load condition number
4 strip position.

NOTE
The facUlty holst hook must be raised
and the horst centered over the car
riage au step h Is performed.

\, Holst engine rotating sllng to clear floor;
preas control station FORWARD button and
position beam to load condition num;,er 5 strip
position.

NOTE
The load condition number strip
positions are used for Initial posl··
tlonlng of the englr.e rotallng sllng
beam. Minor adjustments of the
beam to either side of a str1r poal
tlon may be required to levI.' the
load,

J, Position engine rotating sllllg over test
load, attach sllng clevises to the 2 top attach
points; then attach strut. and adapter 901'/823 to
forward attach poInt.

k. Prrll8 control Iltatlon FORWAHD buttofl
and position curlage to load condition number
6 strip position.

TIEooWN
(t PLACES)

S, GaO·L8
WEIOHT

3,OSO·LB
WEIOHT

ENOIN£ DUMMY
WEIGHT Fl\AME
88-IOJ7~17

SAll
80-901 HI 7-PO

SAM
88-8017117-\0!
It PLACU)

3, ~80·L!~
W£IGHT-

Challlled 24 March 1970 8·5
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1. Hoist engine rotating sling and test load
high enough to clear floor when sling Is rotated;
hold for 3 minutes.

m. Press control station REVERSE; button
untll beam reaches load condition number 1
strip position, and hold for 3 minutes.

n. Press control station FORWARD button
until beam reaches load condition number $
strip pOlllllon; then lower sling and test load to
floor. The drive motor may need physical
assistance when returning to the number 6 strip
position.

o. Press control station REVERSE button
and position carriage to load condition number
5 strip position; then remove sUng from test
load.

p. PresS control station hEVERSE button and
posllion carriage to load condition number 4
strip position; then lower sling to floor.

q. Presa control station FORWARD button
and posltior. carriage to load condition number
6 strip position.

NOTE

The faclllty holst hook mus! be
lowered and the hoist repositioned
as step q Is psrformed.

r. Disconnect facility hoist hook from sling
lilting lug.

s. Press control station REVERSE button
and position carriage to load condition number
4 strip posItion,

t. Inspect engine rotating sUng for any dIll
tortlon, weld cracks, 01' yielding.

11. Secure engine rotating sling and test
equipment.

v. Remove exIsting proof··load platl!
RD171-1032-0001 and using stencl1-cuttlng
setting of a typewriter, trRnMer all Informatlon
tl) new proof-load plate Including new Inspection
<int,). Install new plate where old plnte was
removed.

8-6 Changed 24 March 1970

8-11. FUNCTION TESTING.
a. Position engln~ rotating sling beneath a

facility holst capable of lilting a minimum of
5 tons, and remove tow bar.

b. Check all level of power gear and service
as required. (Refer to paragraph 8·14.)

c. Connect engine rotating sling !llectrical
cable to facillty electrical power source, 440
vac, 60 cycles, 3-phase, at 15 amperee, With
connector RPX317 -912S04A and handle
RPE417-002K069D (Crouse-Hinds), Turn facil
ity electrical pow!>r source on.

d. Press control station FOHWARD button
and position carriage to load condlthn number
6 strip position.

NOTE
U the carriage moves toward load
condition number 1 strip position
the faclllty power slJurcp. is out 0/
phase with the sling motor and re
quires reversing any 2 of the 3
phase Wires In the power plug. Do
not change position of neutral or
ground wire,

e. Connect facility holst hook to engine
rotating sling lilting lug.

f. Press control station HEVERSE button
and position carriage to load condition number
4 strip position.

NOTE
The facillty holst hook must be
raised and the holst centered over
the carriage as step f Is performed.

g. Holst sllng high enough to clear floor when
s11ng Is rotated.

h. Press control station FORWARD and
REVERSE buttons, as appllcnble I rotating beam
throughout Its extremity In both oirectlollll 3
times.

WARNING
Control station reverse snd forward
pushbutton switches must be off when
pert\>rmlng step I, since movement
of helm can result In Injury to
perOt'nne!.

I. While beam Is at each extreme directIon
and SWitch ,lctuator arm roller Is In notch,
manually actuale switch arm several tlmen and
verify audIble click at switch. Do not press
control station pushbutton switches when man
ually actuating switch.
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Section VlII
Paral\raphs 8-12 to 8-14

j. If forward and reverse limit switches fail
to give an audihk clIck or do not disable control
stalion in hoth c.,trellie directions, adjust switch
actuator a rill to deactuate switch wh"n roller
drops into notch, or replace switch.

k. fress control station FOf,W,ARD or
REVERSE button to position beam to load con
dition numb('/' 4 strip position.

I. Usin~ facility hoist, lower engine rotating
slin~ to floor.

n1. Press control station FORWARD button
and position carriage to load condition n'Jmbcr
6 strip position.

NOTE

Th" facility hoist hook must be
lowvred Hnd the hoist !"ujJositiollQd
as step m is performed.

n. Disconnect facility hoist ht-ok from engine
rotatin~ sling lilting IUp;.

o. Press (,ontrol station REVERSE button
and posit1on carriage to load condition number
4 strip position.

p. Disconnect and reel in electrical cable.

q. Attach tow hal' to front caster With ball
lockpin.

r, Attach tractor to tow bar.

s. Tow sling ,,0 feet and execute turn and
hackinp, operatIOns.

t. Disconnect tractnr [rr)m tow bar, and
secure ~qulprt1ent.

\ .
8-12. DISi\SSEMBIJING. (See figure 8-6 for;
int',ex and part numbers. ) . Disassemble the
enf(in~ rotatlng sling as !'equired to arcompllsh
n"cessary repair 0/' replacement. (Sec ilgure
8-'/ for eleclrlcal wiring dtagram,)

8-13, ASS),;MI3LING. (See figurt· 8-6 ror index
and part numbers.) Thc following steps include
the special tnstructions reqUired durin~ assem
bly.

a. Install washer (7) between case '.nd
carriage frame.

b. Torque nut (5) to 400·500 in-Ib anrlnut
(23) to 210·280 in-lb.

c, Torquc nut (27) to ll5-155 H-Ib and nut
(36) to 25-30 In-lb.

d. Torque nut (44) lo 100 in-If) above
inhercnt nut torque with engine rotafing sling
empty and suspended.

e. Torque nuts (48.88) to 400-500 in-lh,

f. Install gUides (61) Into carriage drive
bracl<et to obtain 0,03 t? 0.04 inch gap between
end of guide and flang" of bcam (106) and torque
nul (60) to 1,000-1,100 in-lb.

g. Torque nut (62) to I, 100- I ,200 in-lb.

h. Torque nuts (93.99) to 400-500 in-lb.

l. Torque nut of bolt (107) to 400-500 in-lb.

j. Torque nuts of wheel (109) (0) 80-100 in-lb.

k. Install new beartng. seal, and rings, In
whe~1 (109) anytime it is aSsembled.

1. Torque nuts of wei[(hts (llO) to 50 tn-Ib
above inhcrpn t nut torque,

8-14. SERVICING. S~rvjrillg ronslsts of
lubl'ica.ting the engine rotating sUng at 6-month
Intervals and packin/: cast~r berrlngs at 12
month intervals. (See decals attached tn the
sling 1M location o! lubrication points. )

a. I,ubrlcate (Method Xl sprockets and driveI
Wheels with gea~ grease (MIL-G-23827) and a
grease gun.

Changed 8 Dece'llbor 1970 8-7
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ludex Part Index Part
No. No. Des~rlpUon No. No. 11escrlpUon

I WW-C-566 (one Inch) Cable (F· 3) 46 9UI7804 Fittlllf', (F-3)
:l 5:134 Connector (F-3) 47 100 f{oller ellain (1"-3)
3 WW-C-566 (1/2100h) Ca.ble (F. 3) 48 M620364··820 Nul (r·3)
4 0332 Connector (F-3) 49 LD153-00 10-',017 Washer (F·3)
5 ,"IS:>'0364-b20 Nut (1'-3) 50 ANB-30A BuH (F-3)
6 LDI53-0010-00lfJ Washrr (1<'-3) til 901'1816 Fitti'l~ (F-3)
7 MS3h33h ·79 Washer (F-3) 52 NASI081-6D6L Setscrew (F-3)
8 AN8-leA aolt (F-3) 53 901'1811 Key (F-3)
(I 90216(\1 Power reel (F· I) 54 9015568 Drlve sprocket (F- 3)

10 9021602 COIMol reel (F-I) 55 MSI71666 Pin (1"·3)
11 Rl'X1l7 -9891'04A Plug (1"- 3) 56 9017822 Waslwr (F-3)
12 1109 Stup (F-3) 57 9017809 A~le (F-3)
13 EFS1I90-SA Cootrol station (F- 2) 58 9015562 Idlm' sprocket (F-3)
14 EYSIG-SA Seal (F-3) 5U MS15001-1 Fitting (F-3)
15 COBI94-K-SA Cable grip (F-3) 60 MS9201-11 Nut (F-3)
,0 NASG79C3W Nut (F-3) 61 9017B08 carriage guide (F-3)
17 LDI53-0010-01J07 Washor (F-3) 62 NAS509-32 Nut (F-a)
In AN520CI0R7 SCrJW (1'-31 B3 (1017822 w~ Aher (1'-3)
19 M~2.\919WDGIO Clamp (F-3) 64 9017807 Axl~ (1-'-3)
20 &017814 Hnldf'l' (F-3) 65 80301 Drivl' wllf!el (1'-.1)

9014124(a) Holder (F-3) 06 1,0153 - 0010-0034 Washer (1'-3)

I 9014124-3(b) Hohler (F-3) 6'/ NAS558 P1010-21 Key (F-3)
21 901.7813 instructIon plale (1'- 3) 68 MS.\71693 Pin (1'-3)

90H123(a) Instruction plate (1'-3) 69 9017806 Axle (F-3)
I 901412.3-3(b) Instructlonplate (1'-3) 70 9017805 Idle wheel (F-3)

22 1109 Stop (P- 3) 71 MS15001·l Filtlnp; (1'-3)
23 NAS679A6 Nut (1'-3) 72 9017802 carrlap;!' (F-1)
~H LDJ 53-0011-0017 Washer (F·.3) 73 BLC-16-GT-22 Pin (F-31
25 AN6 .. 7A Bolt (F-3l 74 HD19J2002-l320 Wire rope (F-3)
26 9021603 Starter box (F-2) '/5 28-2-G Sleevl' (1'-3)
27 MS20364-1216 Nut (F'.3) 76 BLC-20-0T-38 Pin (F-3)
28 LD153-0010-0023 Washer (1<'- 3) 77 HDI91-2002-1320 Wire rope (F-3)
29 MS3 5335- fJ2 Washer (1'-3) '18 28-?-G Sll'eve (1'-3)
30 AN12-36A Eoolt (1'··3) 79 9017810-11 strut (F-3)
~1 \;02'601 Fower gear (1'-2) 80 13LC-16-GT-21 1'in (F-3)
~2 MS35233-84 Screw (1'-3) 81 RDI91-2002-1316 Wh'e rope (1'-3)
33 MS35333-40 Washe!' (1'-3) 82 28-2-0 Sleeve (F-3)
34 MS25335··75 Washer (1'-3) 83 9017823 Strut adapter (F-3)
35 lLS3 LImit swltch (F-3) 84 BLC-IO-GT .16 Pin (1'-3)
36 ~'ASn70C4W Nul (F-") 85 aDI91-2002-1318 Wire rope (F-3)
37 ~,D153· 0010·000!l Washer (1'-3) 83 26-2-6 Sleeve (F-3)
38 AN520C416RI4 Scr'lW (F-3) 87 9017817 Clevis (F-3)
39 001.7810 Guard (F-3) 3d MS2036-1-820 Nut (F·3)
40 MS171667 Pin (F-3) 39 LD153-0010-00 17 Washer (F-3)
41 LD153-001 (l-003 5 Wnshur (F-3) 90 ANB-2IA Boll (F-3)
12 9917~15 Pin (F-3) 91 901'1818 mop (10'-3)
43 0017803 FlttJn~ (F- 3) ~)2 (,015 Ring (1"-3)
44 fi2E-12" Nut (F-3i
45 LD \53-0010-0023 Washer (F-3)

(aT Units Incorp0rRUIlg MD3 ehange
I (b) Units Incorpol'l,lIng MD4 change

FIgu.l'e 8-6. DIsassembly uf Enl>ine Hotat.,,~ ,;llng (Sheel 2 uf 3)

Chnnged 22 June 1970 6-9
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Index Part Inde,: Part
No. No. Descr Iption No. No. Deserlp~on---

n3 MS20364·620 Nut (1'-3) 106 9022871 Beam (X-2)
94 L0153-001O-0 l)17 Washer (1'-3) 9022871- 51 (a) Beam (X-2)
95 AN8-20A Bolt (f'-3) RD171-lOr, -0001 Plate (1'-3)
96 SH10,·1-3-XL10 Left-hand caster (.F-I) 107 9014125(a Bolt {F-3l
97 SHI0·!- I-.Xl,JV Rlght-hall~ cal!ter (F-I) LDI53-00!0-0016 Washer (F- a)
~B 1176) Swivel IrIck (F'-3) NAS1022-C8 Nut (F-3)
99 M~203a4-620 Nut (1'-3) 106 5:00 x 5(a) Tire {F-3l
100 LDI~3-001O-0017 Washer (1'-3) Type III {tube-
101 ANB-20A Boll (F-3l typo blackwall
102 62024-49 Tow bar (F-$) tire), B-ply
103 12701 Castel' (1'-1) rating, nose wheel

ASBO-6-8 Screw (F-3l pel' civil C62, 1,260-11>
AS60-6-.l2 Screw (F'-3) static load
AN960-V16L Washer (F-3) 5:00 x 5 Tllbe (F-3)
52241 Block (1'-2,) 109 901412'/(a) Wheel (F-2)
AS364-624 Nut (1'-3) MS51923-213 Pin (F-3)
52240 Bracket (1'-2) AN960-2ll6L Washer (F-3)

104 ASLHDIO-T-06CM Wheel iF-2) 9014122 Spacer (F· 3)
10" 23113 Castel' ril( (F'-2) 9014120 Shim (1'-3)

10158S1,-3 Baseplate (1'-2) 9014121 Adapter (F-a)
10 112Sl,· ME Horn (F-:!) AN4 ..31A Bolt (1'-3)
;'1341-53 Kingpin (1'- 2) AN960-416 Washer (F'-3)
MS24665-357 Pin (F-3) AN365-428 Nut (F-3)
AS320-16 Nut (F-3) 08231 Bearing (F-3)
11522-fi6 Axle (~'-2) 154-6 Seal (F-3)
AS364-1614 Nut (F-3) 153-8 Ring (F-3)
11012-10 Retainer (F-2) 155-2 lung (F-3)
1.1132 WaRher (F-2) 110 9014117(11) Weight (M·3)
A-2291' Bearing (1"-2) 111 9014118-1(a) Weight (M-3)
D-201fl Bearing (1'-2) 9014116-2(a) Weight (M-3)
T-126W Beal'inp: (1'-2) 9014119 Bolt (F·3)
6230-(15 O-ring (F-2) LD153-0010-0024 WaRher (1'-3)
6230-114 O-ring (F-2) NASI022 .. Cl2 Nut (F-3)

-----(al Units jncorporating MOO ehan~'e_._-_._----_..__._-_.. ----_._--
Figure 0-6. Disassembly of Engine Rotating Sllng (Sheet 3 of 3)

lJ, Lubricate chain with gear g)'ease
(MIL-O-23827) and a brush,

c. Lubricate machined surface of beam
where guides (61, figure 8-6) contact, with
gear grease (Mll.-G-23A27) and « brush.

I d. Pack (Method Y) casler rig (105) lJearlngs
with gear grease (MIL-G-23827),

e. Fill power gear with American Gea ..
Manufacturers Aosociatlon (."-GMA) No, 8A
compound to 011 level indicated In window on
Inboard side of CRse,

8·10 ChDIlged 8 December 1070

8-w, Positiun carriage to load cc'ndilion
numl,er 4 strip position, and prepare engine
rotating sUnil; for shipping 01' storage in accord
ance with Hocketdyne Automated Packaging
System (HAPS), codes 10, I, 1, (10,00, ZZ,
and Z.
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SECTION IX

~'LIGHT COMBUS'rlON MONITOR 703227

Section IX
Paragraphs 9-1 to 9-3

9-1. SCOPE. This section contains description
and leading pllrliculars, theory of operation,
ami maintenance instructions for the flight com
bU~tloll //lonltor. 'the flight combustloll monl
toz' is used to initiate lmgine cutoff when oom"
bustlon instabUity exceeds a predetermined,
dnmllging amplitude lor II given lime duration.

9-2. ~RlPTIONAND LEADQiG,
J'~.!ITrC UJ.A.f11l.,

9-3. The fllght combu,gUon monito/' (flgure9-11
consists of three accelerometero, II normaliz
ing network unit, and a control unit. 1'he accel
erometer cOllsists of internally supported. non
case-sensitive, ptewelectl'ic elements mounted
in the center of a triangular mounting plate.
The acr-elerameter I B connccted to Ute

normal1z1nr~ netwol'k unit by a coaxial cable. The
normalizing network unit consists of three indi
vidual normalizing networks housed In a cylin
drical casing. The output coaxial cables from
each network terminate at II common connector
to enable connection to the control unit. The
contl'ol unit Is a transistorized, three-channel,
eleclror,I(~ unit housed In a sealed aluminum
alloy C'IStlng. 'fwo electrtcal receptacles are
providfid. One receptacle Is used for acceler
ometer Input signals and the other receptacle is
uscd 101' power and callbration inputs and fOl'the
output signals. The circuitl'y for each charlllel
is mounted on an individual circuit board which
is sealed in a plastic potting compound. The
clr!:uit boards are separated from each other by
spa,cers. Alter the unit is assembled, the case
Is filled with cl~9t1e foam potting material. See
fif)11re 9-2 for leading partiCUlars.

Fillur" 9-1. FIt[\hl Combustiun Monitor
Changed 20 ,lnly 1907 9-1



Section rx
Paragraphs 9· 4 to 9-5

1(-3896-5

9-'1. TllEOHY OF OPEHA1'ION,

Operating Requirements

Figure 9-2. L"adlng Parlic,llars for Flight
Combusllon Monitor

Operatlnlj" Requireme'l.~_

Eiectl"ical Input 28 14 vdc at 0,5 ampere

Vibration-Cutoff 100~! rmg
Level 141 g peak

Vibration 600 to 3,000 cps range
Frequency

Lpngth
V/idUI
Heillht

Normalizing Network

L.'ngth
Width
Height

Sensitivity

Total
Capacitance

Calibration
Capacitance

Control UnIt-- .
Leng:th
Width
Height
Weight

Time Delay

Sfnrdgc Time

2, 3U illcheB
..... 120 ;'It:ncs
I, 5 IndlCs

4 inche&
2,5 inches
2,5 Inches

5.0010.10 millivolts rma
per g rms at 1,200 cps
and 77 0 t18° F',

Larger than 2, 50D
picofarads (pi)

; 2.5 percent of tolal
C'}lpacitancc

5,75 inches
5.75 inches
3 inch"s
4. t> pounds

20-50 milliseconds
(depending on inlJut gignal
amplitude)

260 milliscconds

9··5. The flit:ht r-."~bu:;tion monitor ig desllj"ned
to guard against excessive vibrations caused by
high-frequency combustion instability. Com
bustion instability is detpcted by a ptezoelectric
accelerometE'r which produces a voltage pro
portional to the vibration level, When the
vibration level reaches a predetermined value.
within a specl!10d frequency band, the control
unit ehanuel is triggered and bet;lns to [line the
duration 01 the vibration, If the vibration re·
mains above thp trigger level for the specified
time period, a cutoff sign,,-l is initiated and the
affected engine is shut dO'.vn, The cutoff aignal
may be Initiated by anyone or all three channels
.ince a channel, with its own accelerollletpr, is
lnderlenclent of the othl!l' two channels. The
normalizing network standardizes each aeceler
om,;t£'r sensitivity to the sam" value and pro
v,des an operational checkout of the flight COII1

bustion monitor prior lo use. Th~ accelerometer
signal (D. 00 MV10) \'9 reeeived by a high input
resistance circuit which Increases the sl~'lal

!Jower gain and provides a Ir,w impedance mon
itor output, This signal is led to the band-pass
filter ne.twork wherp only frequencies between
600 to 3,000 cps are allowed to pass through,
The signal is applied to the p1'lmary of a step
up trllnsforlllE'1" willi a 10.6 to I ratto, The
output signal of thp seconrl~r·" is routed through
a full wave rectifier where the ac signal Is
converted to a pulsallng de signal. This de
sign~l operates th~ peal. voltage sensor which
r""[Jonds 10 the input signal when lhe amplitude
reaches thp sppclfled value (referr"d to as the
tr;lmer level). 'fhp peak voltage st>nsnr pro
duces, from peaks or lhe waveform, a SE'J"i€s
oj trapezoidal pUl ses to operate the limer, l'ht'
timer Inter,rate.'l lhese pulses and pl'ovld.,s an
output voltage. increashll: with tim" (timp delay),
whlrh IS sens"d by th.. voltagp sensitive oUlput
swltrh. When the ontput voluige naches lhe
trlggn tevel, the voltage sensitive output
switch opel'ates and prOVides the cnl:ine cutoff
signal. If th" accelerometer Input flignal drops
below the trigger l"vPI uefore the voltag(' sen
sitive output "witch opel'ales, the Signal gener
ate' by the timer dissipates with linw.

9-2 Ch~nr.ed 20 ,July 196'1
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Figure 9..3, Control Lrnit Circuit Board 3chematie (Typical)

Changed 20 TuLy 19(t7 9-3



Section IX R-3896-5

Paragraphs 9-6 to 9-9

9-6. MAINTENANCE.

9-7. Maintenance of the flignt combustion mon-
itor consists of checkout of control unit and

checkout of accelerometer, Since all units of
the flight combustion monitor are potted and

sealed, the unit must be replaced it it fails to
meet the requirements of tile tests performed

in paragraphs 9-10 through 9-23, The check-
outs are performed at ambient temperature of
77 ° _ 18 ° F, atmospheric pressure of 28-32

inches of mercury, and relative hnmidity of 80
percent or less. _ee figures 9-3 and 9_4 for
electrical schematics.

9-8. CHECKOUT OF CONTROl, UNIT.

9-9. Checkout of the control unit shall be per-
formed in the order given and the results re-
corded for each channel, Since the channel cir-

cuit boards are identical, exceptfor pin designa-
tion of receptacles J1 and J2, only one set of
procedures employing circuit board terminal
numbers is presented. See fit_ure 9-5 for
suggested test setup. A wiring diagram {figure |
9-8), located at the end of the section, is pro- Ivided to aid In troubleshooting.

Chl

!

NORMALIZING NETWORK

CCI

LEGEND

eA ACCELI_IIOMETEU OPFN-C]RCUIT VOLTAGg

VO OUTPUT VOLTAGF

ACCELERATJOt_ [J_VEL APPLIED TO
)_Lc£ LEROMETEIT_

C A ACCELF, R_TION C/tPAt';TJt_CE

_-_,, ,, , ,, ,,.,,,,,,,,

C L LINE CAPACITANCE

C s NORMA*,}ZII%O C;_ACITA.NC_

C C CAL*BnAT;_G CAPACIT,%.NCE

Figure 9-4. Acceleromeler snd Normalizing Networ" Sct|emallc

Pl

CAI,IIINAT_ I

CALIOaATE 2

OUTPUT 2

N_t 5-2?3a|.S.IA

I

)

r •

9-4 Changed 20 July 1967
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i UN|'f
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-_ I,OAD
IU_. rWOI/K

Figure 9-5, Suggested Test Setup for Circuit Board Checkout

70_226-_.2

9-10. LNSUI,ATION RESISTANCE-TEST, This
test requires a 500-volt dc megohmmeter, with

an effective series output resistance of one meg-
ohm m_imum.

a. Install a jumper wire to aH pins in recep-.
facies J1 and J2 which are connected to circuit
board IAI.

CAUTION

Make sure julnper wire is not touch-

ing pin M of receptacle J2 (case

ground) when test isperformed,
since arcing or a short.-circuttcan

cause damage to equipment.

b. Connect megohmmeter bctween the

Jumper and case: U:en apply test voltage for
5-60 seconds, Resistasce must be greater
than I00 megohms.

9-11. NOISE-LEVEL TEST.

NOTE

'rerminais E2 and E8, of the two

circuit boards not under test, must
be short circuited during this test
and the following tests performed

in paragraphs 9-12 Ihrough 9-16,

a. Apply 9.8 vdc to terminals +E7 end -I,;8.

b. Temporarily short-circuit e[_ual input
terminals E2 and ES.

c. Using a vacuum /,[bevoltmeter eat)able of

measuring from 0.1 to 1.0 vae rms with an

accuracy of *I percent; and from O.001 to O, I

and 1.0 to 29 vac rms with an accuracy ef :_10
percent, measure the volt,_gebetween terminals

El and E8. Reading must be less than 0.005
V/[C rnTs,
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SerhonIX R-3890-5
Paragraphs9-12 to 9-14

d, |l('nJOVe JuUllJer h'om terminalsE2and F,8
and (hsconnePt test eq.ipment,

9-12, TI(IGGI.;It I,E:VEI, AMI)I,I'PUDE_TEST.

a, Connect a 550 _50 olml load-bank, with
an indicator, to termmatsE4and F,7.

b. Cotmeel an audio oscillator, with uutput
continuously variable from 0.1 to 20 vae rms
and a frequency range of 60 to 30,000 eps with
0.5 percent maximum distortion, between ter-

minals E2 and F8, Set frequency at 1,200 cps.

c. Apply 28 vde to terminals E7 and _.8,

d. Slowly increase oscillator output voltage
until the load-bank indicator comes on.

e, Using vacuum tube voltmeter, measure
and rorordoscillator output voltage, Rending
must be 0,500 -'0,30 vat rm_.

9-13, FILTER GAIN AMPI,rruDE-TEST.

:L Connect an audio o_eillator between ter-

minals E2 and E8 and set frequency at 1,200
cps.

b. Connect a vacuum tube voltmeter across
oscillator output.

c. Apply 28 vdc to temninals E7 and EI_.

d. Increase oscillator output voltage to
0,300 : 0. 003 vac rms.

e. Using vacuum tube voltmeter, measare
voltage between terminals 12,1 and E8. Reading
mu_t be between 0.22b and 0. _85 vac rma.

9-t4. FREQUENCY-RESPONSE TEST.

a. Connect an audio oseilla_,or between _er-
minals E2 and ES.

b. Connect a capacitor (3,300 p_colarads
•-10 percent) between _im oseillatm, high side
terminal and terminal E2.

e. Connect a 550 -_50 ohm load-bank, with
an indicator, between terminals E4 and ET.

d. Apply 28 vdt to terminals E7 and E8,

9-6 Changed 20 July t387

e, Set oscdlaiur D'equ(,ncy nl 1,200 t'l)s;thvn

iJWl c,;Ise osrillaior OUll)Ui volt;lEe utllil [c,:ld-

IJallk hldi('ub)r eunles Oil.

t. Using vaettuni tube voltnle_er, rerord os-

cillator output voltage. The reudiug must be
0,500 _0.040 vae tins,

g. Repeat steps e and f using the values listed
in figure 9-6. The load-bank tndi,ator must

come oJz at all Irequencle_ except 60 cps, 200
cps, 12.5 kc, and 30kc.

NOTE

The load-bank indicafoc should net

.:ome on ,)elow the voltages speci-
Iteo in figure 9..G fnr 60 cps. 200
cps, 12.5 kc, and 30 kc settings.
I/ the indicator does come on, the
control unit must be replaced.

h. Set o,_cittator frcqueney at 30 ke and the
output voltage to 5 _0. ;? vac FinS. Measure
voltage between terminals El and E8. The read-
ing must be less than 0. 055 vac rms.

i. Set oscillate," frequency at 60 cps and the
output voltage to 1 *0. I vac rms. Measure volt-

age b,Aweer, terminals E1 and E8. The reading
must be less than 0,015 vae rms,

j, Remove M1 test equipment.

Freques:y Volts AC

60 cps
200 cps
400 eps
600 cps

800 (-'I)s

1,200 cps
2 se

Greater than 20 volts
Greater than 3 volts

Greater than I, 200 cps reading
Value ot 1,200 cps re_ding !0,05

w)Lt rms

Value of 1,200 eps reading _ d, 05
volt rms

0.500 t0.040 volt rmn

Value r.f 1,200 cps reading _0.05
volt Pros

3 kc V'due of 1,200 cps reading _0,05
volt rms

Greater than l, 200 cps reading
Greater titan 15 volts
Greater th_n 20 volts

NOTE

'the Control Unit nltLqt be _¢es0t aft.r

each frequency test.

Figure9-6. Circuit Board Frcqueucy-
Response Values

6 kc
12.5 ke

30 kc

b

)
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Paragraphs 9--15 to 9-18(

(

9-15, STAGE ONE MAXIMUM-OUTPUT TEST.

a. Apply 28 vdc tu terminals E7 and Ell.

b, Connect an audio oscillator between ter-

minals E2 and E8 and set frequencyat 1,200cps.

c. Connect an oscilloscope between terminals
E3 and E8,

d, Increase oscillator output voltage until
clipping of sine-wave is observed on oscillo-
scope. Voltage across terminals E3 and 1,:8,
just prior to clipping, must be greater than
2, 5 vac rms.

9-16, TIME-DELAY TEST.

a, Connect a double pole, double-throw,
snap-action test switch between +28 vde andthe

osedloscope external trigger input; and between
oscillator high side and terminal E2. Both

circuits must be closed when switch is placed
in on position.

b. Connect a 550 _50 ohm load-bank, with
an indicator, bet'ween tern|hmls E4 mtd E7,

c, Connect oscillator low side to terminal

1';8 and set frequency at 1,200 cps.

d. Connect vacuum tube volfmeter across

oscillator output terminals.

e, Connect oscilloscope vertical input to
terminals E4 and ES.

L Appl, y 78 vdc to terminals E7 and ES.

g. Move test switch to on and increase oscil-
lator output voltage until load-bank indicator
just comes on.

h, Record voltage ol vacuum t'._be voltmeter
(trigger level voltage),

1, Increase oscillator output voltage to 1.07
tinl(_8 the value obtained in step h,

j, Set oscilloscope to generate one horizontal
sweep when test switch is snapped to onposition.

k, Move test switch to off and reset control
unit.

1, Move test switch to on and measure time

delay between the start of the oscilloscope trace
and negative step of trace (turn-on of SCR C R10).
Time delay must be 50 _15 milliseconds,

m. Increase oscillator output voltage to 2.0O
times the value obtahmd in step h.

n. Move test switch to off and reset control
uolt.

o. Repeat step 1. Time delay must be 17,5
± 2.5 milliseconds,

p. Move test switch to off _nd discmmect
test equipment,

9-17. CHECKOUT OF ACCELEROMETER.

9-18. Checkou_ of the accelerometer znust be

performed in the order given and the results

recorded for each accelerometer. See figure
9-7 for suggested test setup.

-- ACC ELEROM ETF.R l, _O0 CPti _NE WA'€_,
/ (TYPIC^t,) [ ON_ VOLT ] -'ENIiRATOI_

-- L rims II- _L_
( J,-L--_.___l;;l___., , I ...o

......1#---" b4 - Lso,_o " ....

ME'YAL PI,AT_ C s _I_M#.LIZDIO CAPAC_fAIqC_:
i i iiii .... _ ........

Figure 9-7,

VOLT_dB_TLR

m

11A$_7561.8-1A
Hn,,

guggest_d Test Setup for Accelerometer and Normallz, ing Network (Typical)
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Paragraphs 9-19 to 9-23

9-19. INTERNAL RESISTANCE-TEST. Tiffs

teL_t requires a 50-volt de megohmmeter,

a. Connect rnegohmmeter between pins B
and K of plug P1; then apply test voltage for
5-60 seconds. Resistance must be greater than
100 megohms.

b. Perform step a with megohmmeter con-
netted to pins G and J, and D and E with the
same results.

9-20. INSULATION RESLS'rANCE-TEST. Tilts

test requires a 500-volt dc megnhmmeter, with
an effective series output r_sistance of one
megohm minimum.

a. Mount acceler(nneter to a conducting
metal plate which simulates an actual Installa..

lion on the engine.

b, Connect megohmmeter between conducting
metal plate and each pin of ph, g Pl,

c, Apply test voltage for 5-60 seconds.

Resistance must be greater than 50 megohms.

9-21. OUTPUT AND CALIBRATION

CAPACITANCE-TEST. This test requires a
one-kc capacitance bridge.

a, Connect bridge betwee_'l the following pins
of plug Pl and measure output capacitance.
Capacitance must be greater than 2,500 plco-
larads and within the tollowing tolerance:

(1) B and K within ±2 percent of manutae-
lurer's value.

(2) G and J within i2 percent of manulac-
tu vet rS v,alne.

(3) D and E within _2 percent of manulac-
turer's vahte,

b. Connect bridge between the following pins
of plug Pl and measure calibration capacitance,
The capacitance must be as follows:

(i) A and B: same as B and K _3.5 percent.

12) F and f.;: same as G and J _3,5 percent,

(3) C and D: game as D and E J 3.Spercent,

9-22. NORMALIZING-NETWORK TEST. This

test is performed on each aecelerometer, See

figure 9-4 for corresponding pins of plug Pl for
each accelerometer,

a. Connect accelerometer [or test setup as

illustrated in figure 9-7,

b. Set sine-wave generator frequency at
1,200 _100 cps and output amplitude to 1 _0. Ol
vac l'ffl s,

c. Measure output voltage on voltmeter.
Reading must be 0.50 :_0.015 vae rms.

9-23, ACCELEROMETER-SENSITIVITY AND

FREQUENCY-RESPONSE TEST. This test re-
quires a vibrating machine capable of applying
and measuring (.3 percent accuracy) 190 _ 10 [:
rms 1o the aecelerometer under test; and an
electrical load equivalent to a 10 _ 1 megohm
resistor shunted by a 25 :L5 picofarads capaci-
tance,

a, Mount the accelerometer onto vibrating

machine and place normalizing network unit on
workbench.

b. Connect electrical load acloss output el
aeeelerommeter llnder test.

c, Apply a 100 _ 10 g rms level and increase

vibration frequency to 1,200 t 100 cps,

d. Measure output volt2.ge of accelerometer,
Sensitivity must be 5.00 _O. 25 millivolts per g.

e. Reduce g-levei to 10 i 5 g rms and with
vibration frequency at l, 200 _ 100 cps; measure
and record sensitivity.

f. Vibrate accelerometer at 5 additional fro-.

queneies between 600 and 3,000 cps.

NOTE

The frequencies used in step f mus'
be spaced to obtain appro×inmtely

equal Increments of length on alega-
rlthmlc scale.

g, Measure and record sensitivities :It each
frequency. Sensitivity must be within (-'7.5,
-6,0) percent of results of step e.

h. t]elnove aeceh:ron|oter slid secure test

equipment,

9-8 Clmnged 20 July 1967
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EI08A22 .--_---Im_.12-K

_,,_ EIO2A22 _BD NO l-E2

,m EILOA32 ,------•,,,'._-J2-F

,_ EI07A32 UD NO 3-E2

EI06A22 --,.--.-,.,_I_D NO. 2-E2

J2-D-maI_A_--_,_,_ Ei05CZ2N_

13D NO 2.ES-.qm--,---,-,--- EtOSD33N ''_?

JZ.A.,mJ.-¢.---'_ £101A22 ,,-,-_m,_

J3.Z-'_,---'--,'.'_ EI04A22

JloIt'_'_, '''_'- EI03A23 w

J3-D_ EI00^22 m.,.

EI0iA?2 _BDNO, I-E7

_I05K33N ._._.,.*_.,..._,.-HDNO, 3.B8

LIOOA22 .,,..,....,--.-4_-_DNO I-El

EII_A2_ ,------,-,-a_-f11) _O 2_I

_110A22 = ,_.--Ji-C

Et05J22N _BD_O 3-E8

EI05G22N .,_I.IDNO. 2.E8

EI08A_3 ,,,-_-_-,-.._-JL-A

_I05B22N --,,,_HD NO I.L6

CASE GROUND J3 _._

EIIIA22 .-_-....,,-,-.,,,_.-_DNO I-_

JI-J _ _tOS_i2N_

L'-DNO. 3-F.8

J2-a -,,mb,,----.-..,..

BD NO, 1 .I_.'i.._

BD NO, 3-E7

ELOSD2_Nm

E105E22N_

EI0J('23

KI0iB2_

_101D22

_IIGA22 u

EII2A22 m

EIOSA22 m

Et_3A32 u

FII4A27 "'--,-""_ BD NO 2-E_

EIISA_2 _ BD NO 3,E5

Vt16A22 n_b!)_O 3-F3

FLIgA_R _BD NO 3-_4

E]O4A22 _*"_ J_D HO I -['4

}UI2A_2 _ DDNO, 3_};3

Lll_A22 "_ I)t_ NO _-F,4

JI-E

J2 -G

BL) HO. 2 .E6 -al..,...,..--_

J 2 .T -_p....=====_

J2-Y

J I -D

_2 X_

EIOSJ2_N ="_,

EIOSE22N ,"-"_

EtO_D22 _,

EJIBA3_ u

FIIgA22 --!---"

Et_A_ m

EL07A_| ""--=

Eli?A22

ilI

_.Q I 5J

-Q

Figure 9-8,

Pages 9-11 thr_,ugh Q-14 deloted.

j,,,, ,,

Co_trol Unit Wiring Di:tgri.,.:n

Ch_ged 2D July 1967
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R-3896-5 SectionX
VolumeI Paragraphs10-1to 10-6

( SECTION X

COMPONENTS TEST CON3OLE G3141 M'/D COMPONENTS
ADAPT_,_'II SET G3143

WARNING

COMPONENTS TEST CONSOLE G3141 AND COMPONENTS ADAPTER SET G3143 MUST
BE OPERATED BY AUTHOIUZED PERSONNEL TRAINED IN TI'IE USE OF THE
EQUIPMENT.

I
10-1. SCOPE. This section contains descrip-
tion and leading particulars, theory of opera-
tion, maintenance instructions, and inspection
requirements for Components Test Console
G3141 and Components Adapter Set G3143. Tile
test consolc is used Io leak- and hmction-test

the F-1 rocket engine compos_ents. The adapter
set provides tile necessary accessories re-
quired for component lest setups and the spe-
cial test equipment, used in conjunction will1
the test console, reqtAred in Ihe te.,it cell.

10-2. DESCP.XPTION AND LEADING
PAR TICUE:,'d_-:';;

10-3. COMPONENTS TEST CONSOLE.

10-4. The comp(,nenls test console (figure
10-1) consists of two two-bay control cabinets
and a workbench cabinet. The cabinets are

constructed of steel and designed to receive
standard 19-inch paJ_els. The console ts a
semi-permanent lnstallalion with provisions
for leveling and for lifting with a forklift. The

console incorporates e_ectrical, pneumati-.,
and hydraulic systems _'htch include a monitor
system for each one. The systen,'_ are ar-
ra_)ged in the cons,He in logical order with the
same or similar systems contained in the same

bay. The lett-ha_ld cabinet (as viewed facing
the workbench cabinet) houses the major por-
tion of the electrical system and the monitor

system. 1'he right-hand cabinet houses the hy-
draulic system and the pneumatic system. Tim
worki:_;nch cabinet houses tile crossover plumb-
ing and wiring mid ulllitypanel shutoff valves,

and provides a workbencn for testing, I._)orS
at the rear ot each control, cabinet permil easy
access to camponente, plumbing, and electrical
harness. The electrical, pneumatic, and iW-

draulie ,_ystem inlet and outlet connections to
the test cell are through the test cell panel.

A)] external facility connections for electrical,
pneurr.alic, and hydraulic systems are lf_ated

ai the rear of the right-hand cabinet. See fig-
ure ",0..2 for leading particulars.

10-5. CONSOLE PANELS. The copsole _anels

dr9 constructed from ahlmieum alley and in-
coroorate two bandies on the face of each panel.
tta.nd valves, regxflators, g'J.gos, switches, and
indicators are mounted to the front p,'ulels, and
some p,'mels incorporate a chassis for addi.-
tiomflcomponent mounting. The electrical

control panel ts motmted on slides for access to
the patch-pmml. The components which are

cnntrolled electrically, pneunmtically, or hy-
draulically are mounted to the, structure of the
cabinets. All panels are secured to the front

of the cabinets and are arranged iea logical
order to provide ease el opelation and ac".uracy
of readings. Markings, silk-screened on the
face of each p,'mel, show nomeeclature, direc-
tion ,ff operation, positions, Indications, sec-

tions of panels, ,and a schematic portion of the
pneumatic or hydraulic system affected. See
figure 10-3 for location and list of panels.

10-.6. ELECTRICAL SYSTEM. The electrical

system is an ae/dc system consisting el a power
distribution panel, dc power ._upply panel, elec-
trical control panel, ac outlet bus, electrical
utility panel, and wiring. The ig)wer dlstribu-
lion panel contains a ten-amp .and 30-amp cir-

cuit breake:', an at: control relay, and foul' ze-
ceptacles. The ten-amp circuit breaker

provides protection for the utlllt.v panel ac cir-
cuit ,and the 30-amp circuit breaker provides
protection for tide ac input circuit to the distri-
b_tion pa.nel. The relay controls distribution
of '_c power to the utility panel, hydranlic con-
trol panel, and ac outlet bus. The de power
supply panel consists of a variable 0-40 vdc

power supply, voltmeter, ammeter, power
switch and light, and voltage and current ad-

justment controls. For a complete description
el Ihe de. power supply, refer to Operation and

Service l_anual, Model TVR040-15 (Perkln
ElcetroTltcs). The electrical control panel con-
tains a dc power supply, patchboard, mllll-
ameter, voltmeter, voltage adjust variable re-

sistor, relay, awltches_ and switch-lightS.
The tic power supply is a self-regulated,

Ch_.nged 23 March 1972 1O-I
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Dimensions mid Weight

Left-hand control
cabinet:

Hlght-h,'md control
cabinet:

_m ....

Figure 10-2,

Figure I0-I. Components Test Console

Length 64.80 incites
Width 30.00 inches

Height '/7.38 inches

WeJghl l, 851) pounds

Length 84.80 Inches
Width 30.00 inches

Height 77, 38 inches
Weight 1,881 po_u_de

Workbench cabinet: Length 36 inches
Width 17.38 inches

Height 36 inches

Weight 461 pounds

Electrical Power l-requirements

input: 120 sac, sing]e-phase, 60-cycle,
3-wire, 30-ampere

Facility power receptacle catalog
#C PS532 (Crouse- Hinds)

Leading Particulars for Components Test Console (Sheet 1 of 2)

10-2 Changed II April 198'/
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0-160 pslg
0-1,500 pslg (Cryogenic Supply
Unit 03146 tank pressul'c)
0-5,000 psi!!
1)-1. 000 pSlg (fuel-compat,ble)
0- 5,000 psiS (fuel-compatible)

O-IUO psig (fuel-compatible)
0-300 psig (fuel-compatible)
0-1,000 pSlg (tuel-eompattble)
0-1, 000 PSill
O-O,OOOl'sig
0- 15 p~id

0·60 psld (illl'l-eolllpatlbil')

Monitor:

OutplJI:

Ilydraul!c Prcssure Requirements.---- -._---.------ ~ -._-...----
Inp"t; Hydraulic llul<i (MIL- Ii- 560~)

0- 5,000 psir. static pressure for
5 minutes and 2,100 psl~ "i 0 25
gil:" for 5 minutes.

O-G, 000 psif( A, B, anll C

~'tcal Po'!er Re'!ulrementa (continued) --r-
Output: 120 vae, Fllngle-phaee, 60-cycle, I

10-ampere
0-40 vdc, HI-ampere
28 vdc, 0.25. ampere

Monitor: o· 150 vae
Co-150 vde
0·1,000 milliamperes de
Pneumaltc flow ot 0,3 to 4,8 elm at
200 pslg. and hydraulic flow ot
0, 15 to 15 gplll '
,3D' to +100' F and -190' to
- 260' F tempernll:re
V0ltaw~, frpl1l1f~n('y, jJ('riocl, and
time (11l[lltal vollnwter)
YoltaHf!~ fl'l.:oqucncy, )JfYl'!od, time,
and pha~e shift (osCiIloscllpe)

F..l!.~ ~T~a~_!)~,!,.ssuI'U Rm.\ull'e!1~c!,!-~

Inpul: Gaseou,q nHro~en (MtL- P-2'(401) Output:
5, DOll '200 pslg at a mlnimullJ flow-
rate of 0-40 scfm tor 5 mlnules. Monitor: 0-1,000 psig-

0-2,000 pSlg
Gaseous helium (Bureau ot ~llne8, J 0-0,. OOU pslg
Gratle A) 3.500 ;200 psll~ I~ a mlnl- 0-60 psld
mum Ilowrate of 0-60 scI' n fo)' 5
minutes,

----..!F~ll,!'g!!!'~~re"',10-2. Leading Partlcularsfor-Components Test Console (Shee~t;:2-:o~f""2"")-----
------Pall('1 Nomenclature

_._-~--------
Locatlon Panel Nomenclature Location----.....;;==::.-,-1--- ---,-- ~_

Lell-Hand Control Cabinet (reading from lell
~~Jlgh!.t ---..

Bay One

Day One

BRY Two

Bay Three

Bay Olle
Day Two

Duy One
Bay One

Bny'fwo
Bay Two
Bay Two
Day Two
Bay Two

Rlght-liand Conlrol Cabinet (reading from right
fowft)

HYD HIOH PRESS. MONITOR
panel

HYD MED PRESS. MONITOR
pallel

HYD D1FF PllESS. MONITOR
panel

HYDRAULIC CONTROl, punel
MED PHl!:SS. Fl:F.L COM..

PATIBL b~ pa.nl'1
HIGH PRESS. F'UEL (;0',\1-

PA'l'IBLE pllJTel
LOW PRE.-3SURE pllJTel
HIGH PRESSURE panel
SYSTF:M SUPPLY pam'l
PNEU SUUHCE CONTROL panel
Pneumatlc/Hydraull.c U'rIl,ITY

OUTLETS panel

!!tl!.ht-H~ldS.~t:trol<:abin~!!~!

HYDRAULIC aupply pllJTel
r.lect1'lcaI/PNEU. SmJRC~~ panel

Bay One

Bay Two
Bay Three

Bay Olle
Hay One
Bay One
B:lY One
Bay One

Bay Two
Bay'fwo
Bay Two

Top
Cent"r
Bottom

DIGITAL VOLTMETER pllJTel
PRESSUR~:;TEMPERATURE

MONITOR pllJTel
OSCILLOSCOPE pal.... l
ELI·X:TP.lCAL GONTROI., panel
POWgR DISTFUBlTTION plOTeI
DC POWEH SUPPLY pllJTel
PRESSIA P MONITOR FilE I,

COMPATIBLE panel
FLOWIll. P MONITOR panel
LN2 TANK PRSSSURE panel
LOW PRESS. MON. F~I. COM-

PATIBLE pllJTel
ELECTRICAL UTILITY' panel

Workbench Cablll!.'t

UTII,ITY NO. I panel
UTIt,ITY NO. 2 plUTal
UTILITY NO.3 pllJTel

-Figure 10.3. List of Cc,"s'Jle Panels

('hanged 26 October 1971 10-3
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preclsion, 26-volt supply housed in ahermetl-
cally sealed case. '['he patch-board consists of
a receptacle frame, patch-panel, and patch-
cords. The receptacle frame contains a locking
mechanism ,'tad a receptacle {identified as J6)
with 15 rows of 20-each spring contacts, The

patch-panel has a handle at uach end and 15 rows
(A to I_ el 20..each (I through 20) holes that

correspond with the spring contacts. The
patch-cords consist o[ 20AWfi wire, ins,dated
with polyvlnyl chlorlde, with a ball-detent-type
plug on each end. Some p_tch-eords have up to
four plugs, The mllliameter ,and voltmeter are
muttl-range, precision instruments wltiz a
curved scale and n view window. A range se-
lect switch is provided for the solectlon of the
different ranges and include an off position. A

zoro-adjusl screw is located on the face of the
meters. The swltch-ligizts are a combination
switch mud light that perform and indlcate a

specific function. The ae outlet bus is con-
strutted of steel dueling with internal wiring to

four double ac outlets equally spaced on the
duct. The electrical utility panel contains a
convenient outlet and test Jack panel with two ae
uut]ets and ten banana plugs, control and instru-

mentatlon connectors, and a grounding stud on
the front panel, Six electrical connectors, a
purge inlet adapter, _tnd a purge outlet plate are
]coated on the chassis. The panel serves as the
interconnect point between [he e:ectrlcal control

panel and the component being tested in either
the test cell or on the worlcbe_leh cabinet.

I0-7. PNEUMATIC SYSTEM. The pneumatic

system is a hlgh-pressure gaseous nitrogen or
helium System that regulates and controls the
test gas, supplied from a f_..ihc/source, to

engine components. The pneumatic system con-
tains a pneumatic source, pneumatic source

control, system supply, high-pressure_ low-

pressure, high-pressure fuel-compatible,
medium- pressure fuel-compatlble, liquid nitro-

gee tank pressure, and utilityoutlet p,'mels.

Also included l,tIllssystem are tiltersand pres-

sure switches. The panels contain pressure

gages, shutoff valves, vent valves, relief
valves, _Id regulators. The vent systems of

higl|- and medium-pressure fuel-compatible
panels are connected to a common external vent

system.

10-8. HYDRAULIC SYSTEM. The hydraulic

system is a high-pressure, high-flow fluid sys~
tern thai regulates and controls the test fluid,
supplied from a facilitysource, to engine com-

ponents. Ti:e hydraulic system contains a

hydraulic supply panel, a hydraulic control
panel, a dome-loaded regulator, a temperature
transducer, solenoid valves, and related plu_,_b-
rag. The hydraulic supply panel provides the
facility hydraulic source Supply and return con-
m, ct l_lnts ,'tad the pneumatic external vent con-
nect pots. The hydraulic control panel contains

pressure gages, shutoff valves, and switch-
lights. The switch-lights are a switch ,and light
combination that perform and indicate a specific
hmction. The dome-loaded regulator is a

diaphragm..poppet-type regulator, rel.tolely
controlled by pnemnatic pressure. The tem-

perature Iransducer contains a pure, platinum,
|.eslstaJR element wound on a ceramic l)obbJu
and ]loused in a stainless-steel case. The
transducer is an erue:slon-type with a mounting

flange and olcctrlcM connector. The solenoid
valves are two-way and three-way valves,

solenoid-operated.

10-9. MONITOR SYSTEM. The monitor syst,_m

contains the necessary sensing devices, indica-

tors, and instruments to visually observe per-
ferments of engine components. The system
monitors electrical slgn',ds and pneumatic and
hydraulic /lows, temperature, and pressure.

The electrical monitors are the oscilloscope,

digitalvoltmeter, and temperature indicator

panels. }'Or a complete descrlptlon of the os-

cilloscope, refer to Operating and Service

Manual, Model 122AR (Hewlett Packard @o).

For a complete description of the digitalvolt-
meter, refer to Operating and Service Manual,

Model DY2401B (Hewlett Packard Co). The

pneumatic rnortttors are the flow/differential-
pressure monitor, pressure/differential-
pressure monitor fuel-compatible, pressure/
temperature monitor, and low-pressure moni-
tor fuel.compatible paJlels. The hydraulic
monitors are the hydraulic high-pressure moni-
tor, hydraulic medium-pressure monitor, and
hydraulic differentlal-pressure monitor panels.

Also Included in the monitor system are flaw-

meters, temperature transducers, and related
plumbing and wiring. The panels contain pres-
sure gages, differential pressure gages, hand

valves, and relief valves, The flowmeters are
turbine-type, in-line, mounted units, con-
structed of stainless steel with standard MS

ports and an electro-magnetic pickup. The
temperature transducer is identtc;d to the one
in the hydraulic system.

.

i,,. )
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10-10, COMPONENTS ADAPTER SET,
• 10-11. Tile components adapter set consists o£
--_ accessorien and special testequipment (figure

10-4)stored ina steelcabinet. The adapter set

Part No. Descriptiou

AN6289C 12 Nut (F-3)

AN5289C4 Nut (F-3)
AN6289C6 Nut (F.3)
AN6280C8 Nut (F-,q)
AN814-12C Plug (F-3)
AN814-16C Plug (F-3)
AN814-2C Plug ('€-3)
AN814-4C Plug ,..'- 3)
AN814-6C Plug (F-3)
ANSl4-SC Plug (F-2)
AN8t5-12C Union (F-3)
AN81.5-4C Union (F-2)
AN815-OC Union (F-3)
ANSlS-SC Union (F..3)
ANal8- 16C Nut (F- 3)
AN816-4C Nipple (F-3)
AN824-12C Tee (F-3)
AN024-4C Tee (F-3)
AN024-6C Tee (F-3)
AN824-8C Tee (F-3)

AN832- 12C Union (F-3)AN832-4C Union (F-3)
AN822-6C Union (F-3)
AN_32- 8C Union (F-2)
AN893-12C Bushing (F-3)
AN893-16C Bushing (F-3)
AN893-10C Bushing (F-3)
AN893-2C Bushing (F-3)
AN893- 4C Bushing (F-3)
AN894C10-8 Bushing (F-3)
AN594C16-8 Bushing (F-3)
AN894C20-8 Bushing (F-3)
AN894C8-4 Bushing (F-3)
AN�I�-IC Reducer (F-3)
AN�f9-10C Reducer (F-3)
AN919-12C Reducer (F-2)
AN�19- 10C Reducer (F-3)
AN919.18C Reducer (F-3)
AN919- 19C Reducer (F_3)
AN919-21C Reducer (F-3)
AN919-23C Reducer (F-3)
AN919-6C Reducer (F-3)
AN924-6C Nut (F-3)
AN929- 13C Cap (F-3)
AN929.2C Cap (F-3)
AN929-4C Cap (F-3)
ANO2g.SC Cap (F-3)

AN929-8C Cap (F-3)
| "_i'f_rnc'€'_'_orating MDI change

Section X
Paragraphs I0-I0 to i0-II

includes hand valves, accumulators, filters,
orifices,transdtlcers,calibrator,camera,
cylinder,container,tubes,hoses, cables,
test leads, aod st_ldard fittings.

I'art No. Description

AN937C12 Cross (F-3)
AN937C4 Cross (F-3)
AN937C6 Cross (F-3)
AN937C0 Cross (F-3)
AN938C12 Tee (F-3)
AN038C4 Tee (F-3)
AN938C6 Tee (F-3)
AN038C8 Tee (F-3)
AP205%5.03 Orifice (F-3)
AP205'_-5.83 Orlfic_ (f-3)
AP2057-4.10(a) Orifice (F-3)
AP2057-4.7o(a) Orifice (F-3)

HPI035IA Carrying Case (F-I)
MS28777- 12 Ring (F-3)
MS28777-4 Ring (F-3)
MS28777-6 Ring (F-3)
M828777-8 Ring (F-3)
MS28778- 12 Packing (F-3)
MS20778-4 Packing (F-3)
MS28778-8 Packing (F-3)
MS28778-8 Packing (F-3)
NASI006-4A Bolt (F-3)
RD153-5002-0010 Washer (F-3)
RD171-6017-0001 Plate (F-3)
RD273-1009-0140 Restrictor (F-3)
RD273- I000-0020 Restrictor (F-3)
RD273- 1009-0046 Restrictor (F-3)
RD272-1010-0080 Restrictor (F-3)
RD273-3004-0012 Reducer (F-3)
VI)261-0123-0004 Seal (F.3)
VD281-0123-0008 Seal (F-3)
VD261-0123-0008 Seal (F-3)
VD261-0123-0012 Seal (F-3)
VD261-0123-0016 Seal (F-2)
BB52748 or 1231001 Cable (F-3)
BB52747 or 1231002 Cable (F-3)
BB52745-I or 1231003 Cable (F-3)
B552745-2 or 1231004 Cable (F-3)
BB52744 or 1231005 Cable (F-3)
BB52752 or 1221008 Cable (F-3)
BB52746-I or 1231007 Cable (F-3)
B552751 or 1231008 Cable (F-3)
BB52750-1 or 1231009 Cable (F-3)
BB52740-2 or 1231011 Cable (F-3)
B552750-2 or 1221012 Cable (F-3)

1052 Calibrator (F- I)
12C6X- SS Elbow (F-3)

19-9014943- 12 Hose IF..3)
19-9014940-14 Rose (F-3)

Figure 10-4, List of Equipmont in Components Adapter Set (Sheet 1 of 2)
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Part No.

19-9014946-15
19-9014946-16
19-9018906-2
19-9021905-1
19-9021905-2
19-9021929-4

| 19-9021933

,,,, ,,,,,. , ,i,=,,.,

Description

ttose (F-3)
Iloee (F-3)
Cabinet (X-2)
Filter (F-I)
Filter(F-I)

Gage (F-3)
Valve (F-2)

19-9021936 Valve (F-l)
19-9021937-14 Valve (F-I)
19-9021937-15 Valve (F-I)
19..9021937-15 Valve (F-l)
19-9021937-17 Val_e (F-I)
19-9021937-18 Valve (F-l)
19-9021937-19 Valve (F-l)
19-9021937-20 Valve (F-l)
19-9021937-21 Valve (F-I)
19-0022606-1 Valve (F-l)
19-9022606-2 Valve (F-l)
19-9026501 Valve (F-l)
19-9026519 Press. Transducer (F-3)
19-9026519 Meter (F-l)
19-9026520 Filter (F-l)
19-9025522-1 Hose (F-3)
19-9029522-2 1lose (F-3)
19-9026522-3 Hose (F-3)
19-9026522-4 liose (F-3)
19-9026522-5 Hose (F-3)
19-9026522-6 Hose (F-3)
19-0026525-1 lh)se (F-3)
19-9026525-2 Hose (F-3)
19-9026585 Accumulator (F-I)
19-9026587-1 Valve (F-I)
19-9026587-2 Valve (F-l)

:(a) Units incorporating MD1 change

Figure I0-4.

R-3806-5
Volume I

Part No.

19-9026587-3
19-9026587-4
19-9020597-5
19-9026587-6
19-9026587-7
19-9026587-8
196B
2680-LOX

19-9021935(a)

28-464-51

4C6X-SS
4R6X-SS
6C6X-SS
648

675

_99
9013531
9022320
9022321
0024714
9022322
9024714-3
9026576
9026577
9026578
9026579
9026581
9026582
9026583
9259T-IPP

Description

Valve (F-l)
Valve (F-l) - -"
Valve (F-I)
Valve (F-I)
Valve (F-I)
Valve (F-I)

Camera Oscil}oscope (F-2)
Temperature Transducer

(F-3)
Temperature Transdtleer

(F-3)
Nalgene Graduated Cylinder

(F-3)
Elbow (F-3)
Tee (F-3)
Elbow (F-3)

Crocodile ClipTest Lead
(F-3)

Crocodile Clip Test Lead
(F-3)

Universal 'rest Lead (F-3)
Container (F-3) I
Adapter (F-3)
}lose(F-3)
Accunmlator (F-t)

Bladder (F-3) IBag (F-3) "_

Plate (F-3) )
Tube (M-3) _-
Tube (M-3)
Handle (F-3)
Tube (M-Z)
Tube (M-3)
Plate (F-3)
Valve (F-I)

List of Equipment in Components Adapter Set (Sheet 2 of 2)

10-12. TtIEORY OF OPERATION.

I0- 13, COMPONENTS TEST CON_K}LE.

10-14. The components test console has the
capability of performing proof-, leak-, func-
tion-, electrical, and calibration-tests and is
instrumented to measure voltage,frequency,
temperature, flow, and differentialpressure.
The console ts arranged in a U-shape outside
the test cell. The workbench cabinet is placed
against the test cell wall, and the two control
cabinets are'attached at 105-degree angles to

'the ends of the workbench cabinet.

10-15. Tile electrical system utilizes 120-vae,
single-phase, 60-cycle power to operate the dc

power supplies,oscilloscope,digitalvoltmeter,
electronicflowmeter, and solenoid valves and

10-6 Changed 24 March 1970

switch-lights. The 0-40 vdc power supply pro-
vides the variable vo!lages required during
component testing. T.he 28-vdc power supply
provides power to operate the temperatore indi-
cator, lest switch-lights, test cell and console
pressure-on warning lights (controlled by the
pressure switches), and those components re-
quiring precision 28 volts.

10- 16. The pneumatic system utilizes 5, 0O0
pslg gaseous nitrogen or gaseous hedum as the
pressurant for component testing, for the cryo-
genic supply unit tank, and for the uperatloa of
components within the console. 5;ach pressur-
ant has a separate Inlet to the sguree control
panel where both are monitored and controlled
mad either system Is selected as required.
Outlet pressure from the source control panel
Is supplied, through a two-m cron filter, to the

J
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Paragraphs 10-1'1 to 10·22

NOTE

10-21. MMliTENANCE..

Figure 10-5. Tesl EqUipment and
Materials (Sheet 1 of 2)

from the console to function. 'I'hls epecIll1 teat
e~ulrmMt Is uaed to perform thoae component
teste that cannot be performed by tne console
alone.

ML1pts compo
nents to dlffe.'
ent teot setups.

Measures volt
age at test points
and performs
contlnulty.. tests,

Nomenclature

Components
aclapler set

Multlmeter
(Triplett), or
eqUivalent
(2 I'equired)

Model 630A

G3143

Part Number
or

S]lCei fI ca lion

Patch-cords 1<3,06 (black), K3.09
(yellow), and 1<3,15 (blue) ue dll.l
plug jumpers and 6,9. and 15 Inclles
long, respectively. Patch-cords
K4. 09 and K5. 09 (9 Inches long) are
3- and 4-plug jumpers, respectively.

• 'J'he patch-panels and patch-cords
are stored In the eonsol" storage
drawer.

10-22. Mainlenance of the components test con
sole and componentb adapter set consists of
checkout, removing. Installing, Rf'rvlcing, and
shipping and stora~~c. The console electrical
schematic (flgure 10-17) I~ lnelu(l~d to aid In
trOUbleshooting and Is at lh" end of this section.
Sec figure 10-5 lor test equ11.llnent and materials
used dUl'ing checkout.

HP300A Patch··panel Provldns multi.
(Vector Elec- pi.. progz'am
tronlc Co, Inc) setupll,

1<3. 06, K3.09, Patch-cords Patches <llfferent
K3. 15. K4.09, (Vector Elec- circuits across
K5. 09 tronlc Co, Inc) patch-panel.

3088-12, Resistor and Adds resistance
3088-17 diode patch to and block

cord (Goldak voltages In ell'-
Co, Inc) cults for spe

cific tests.

10-20. The adapter set prOVides the standard
and special equipment that adapts components
to be tested to the respec\lve pneumatic and
electrical connections of the test cell or con
sole. The special test eqUipment In the adapter
set ullltzes pneumatic and electrical power

10-19, COMPONENTS ADAPTER SET.

system supply, high-pressure, and low
pressure panels, Pressure Is supplied from
the systam supply panel, through two check
valves to the hlgh- and me<\lum·pressur~ fuel
compatihle pal1cl~. Pressure from either panel
Is s'.Ipplied to t1w hydraulic: dome-loadecl regu·
1.1\01'. The helium inlet Is also supplled,
through andller two-micron liller, to the sys
tem supply panel and lhen to the Itqulcl nitrogen
tank pr3ssure panel. The panels l'egu!a.te,
moult",·, and supply prcssurt' at specific values
to compouents hemE: leslt'd. llcgulall,d pres
sure In each system Is read direclly on a pres
sure gage and sensed hy a PI'(..'ssure switch.
The pressure switch in each system (wired in
parallel) operate" warning lights to Indicate
that the test c"l1 aud (onsole ar!' pl'essul'!LCd,

110-17. The hydraulic system uAes hydraulic
fluid (111/ L-!C· 5(i06) prflssurlzed to 5, OCO pslg
as the test fluid. Solenoid valves. ,1nerglzed
and deenerglzud by swllch-lIghts on the hyclrllu
IIc control punel, cant 1'01 the hydraulic supply
ancl return ancl the hydraullc high-pressure
outlet. A dome-loaded regulator maintains a
const;JJlt delivery pressure and responds hlslan
taneously to a cluulge In the outlet pressure. If
the dome prossure Is lost or a cllaphragm falls,
the regulatur returns to the closed posHIon.
The hydraulic supply temperature Is sonsed by
a temperature tra.nsducer. The regulated pl'es
sure Is sensed by a prMsure switch that htrns
on the test cell ,wd console preosure-on warning
lights.

10-18. The monitor system provides the neces
sary data to evaluate the performance of com
ponents being \()sted. Pressure I'.llges and dlf
ferentlalpressure gages permit direct reading
of pressure Indications. The flowmetnr pro
cluces an output signal, at a frequency pl'opor
tlonal to tl\e flowrate • that Is recelvecl by tho
electronic flowmeter which conditions the signal
for readout on the cligital voltmeter. A serial..
!zecl, ealtbrated flow curve for each flowmeter
(stored In console drawer), Is used to convert
the cps reading to gpm. Output signals fl'om
the temperature transducers are read directly
on the temperature Indicator.

Changed 26 October 1971 10-7
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H-3896.5
Volume I

10- 25. ELBCTIUCAL GHOUND., POWER·,
AND VOL TAGE- TEST. SCe figure 10·2 for
el,,~tnc•.1 powel' and facility power receptacle
requirements. See ftgure 10-6 fDr typical
patch-panel and patch.co,·ds. Refer 10 Opera·
tion and Service Manual, Mudel 122AR, (Hewlctl
PaekJu'd Co) and Operation and Sel'vice Manual,
Model DY240lB. (HeWlett Packard Co) for
operallon and calihratton instructions for the
os(' Illoscllpe and d! gltal volt nwle I •

b. On POWER DISTRlIlUTION panrl. pull
out clrcultlJrcakers CHI and C1l2.

a. Make SUI'(' all e1<!ctrlcal connectors are
installed, and resistor plugs 3088-9 are In
slalled on receptacles RTD5 and HTD6 of
PHESSVllE TBMI'EHATUHE MONITOn panel
and on tt',;t cell panel receptacle J'/03.

C. Oil DC POWEll SUPPLY pa.llel, turn
CURHENT LIMIT switch to IDA, VOLTAGE
AD,!U8" sw:tch fully co :ntcrclockwise.
VOLTAGE VERNIER switch to midpoint (v~rtl.

cal), and AC IN PUT switch to OFF.

Connects compo
nent test console
to facUlty eJec
trlcal power.

Leak-tests pneu
matic system.

Pressurizes for
Ipnk·, and func
tion- <pst I)f pneu
mat ic syslem.

Leak- and func
tion-lests hy
draulic system.

Antisla'ic alloy
treats m'lter
tllbe and float.

Use

Pow~r Cablt·

Num~nclallire

Leak-lest
compound

Ga13f10l1S

nitrogen

lIydraulie
fluid

MIL-\,-25507

MIl,- P-27401

BB52749 or
1231010

Part Number
01'

SpeclficatlOo

ANSTAC-2M AnUslatic
solution
(Chemical
De Vt'lopmen!
Corp)----

IMIL- 11-500G

F1b'Ure 10-5. Test Equipment and Materials
(Sheet 2 of 2)

10-23. CHECKOUT OF COMPONENTS TES'r
CONSOl,E.

d. On E LECTfHCAL CONTROL panel, turn
MILLIAMPER~~SaANGE S.;LECl' switch to
OFF, VOLTS RAJWE SELECT switch to OFF
llJ\d VOLTAGf~ ADJUST switch to DEGREASE.'

NOTE

The follOWing checkout procedures
pertain to a self.cheek of the compo·
nents test console and do not Include
the procedures to be accompllshed
when the test console Is connected to
other Items of GSE:

10-24. Checkout of the COl&lpOnents test con
sole is performed at ambient lemperature of
65' to "15' F, atmospheric pressure of 28 .. 32
inches of Inercury, and relallve humidity of 50
percent or less. All extPl'nal hoses used must
have teflon as the Inner liner and be maintained
in the clean condition ~peclfjed fDr the lype of
service intended, When fltllr.gs, componenls,
01' lines are disconnected, sullable precaullons
must be laken to prevent enlry of foreign mate.
rial Into the system. The test.. must be
performed in the order ff1ven and tho results
obtained as specified. All persollnel In the
tnllnedlate test area must wear saIety equip.
mont and take precauttonary measurOfl to
project themselves from Injury.

e. On OSCILLOSCOPE p?"lel, turn ·.~TEN

SITY & POWER switch to OFF.

f. On PRESSURE/TEMPERATURE MONI.
TOR panel, turn TEMPERATURE CHANNEL
SELECT 9wllch 10 OFF.

g. On DIGITAL VOLTMETER panel, turn
power ON switch to off (down poslllon), RANGE
selector swllch to 100V, FUNCTION sel~ctor

Bwltch to FREQ. SAMPLE PERIOD Belector
SWitch 10 .1 SEC, SAMPLING RATE control to
STOP, and ATTEN control fully clocl-;wlse. At
real' of panel, move count switch to DISPI,AY
DURING COUNT, IOOKC Sl'D swllch to !NT
and AC LDlF: VOLTAGE SWitch to 115 position.

10-8 Changed 26 October 1971
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Figure 10-6. Patch- Panel and Patch-Cords (Typical)

h. Using multimeter, check f!)r one ohm or
les8 between the following point!>:

(1) From electrlcal!PNEU SOURCE p:.nel
E6 ground ... tud (located undel' right-hand han
dle) to a mounting screw and then a pneumatic
fitting on same panel.

(2) From ELECTRICAL CONTROL panel
handle to POWER DISTRIBUTION panel halldle.

(3) From any front panel plleumatlc fitting
Iv If-sl cell panel.

(4) From E6 ground stud to HYDRAULIC
CONTROL panel handle.

(5) From E6 ground stud to test cell paMI
OnOUND JACK J706.

(6) From E6 ground stud to ELECTRICAL
UTILITY pallel GROUND JACK J3\!,

Changed 11 AprU 1067 10-9



Section X R-389e-5

i. Remove ELECTRICAL CONTROL paltel
mounlmg screws and pull out panel until patch-
board ns accessible.

j, Uaingpaleh-ccrds, pgtchap_,teh-pancl
according to TEST SETUP NO, I of [tt,n_,re
10-7. Installpatch-panel Ioto receptacleiramo
and lock m place wilh locking mechanism.

_,. Push ELECTRICAL CONTROL panel back
into console :Jut do not install mounting screws.

I. Connect power cable BB52749 or I?,31010
(stored on floor of monitor bay of left-hand
cabinet) between electrical/pneumatic inlet

panel receptacle ,}8 |uld facilHy receptacle.

WARNING

Faelbty power must be tuzmed off and
shell oI facility receptacle must be
grounded (earth gxound) l)cfore con-
heeling or disconnecting cable, or
injury to personnel or damage to
eqsipmeol can result.

m. Turn facilitypower on; on POWER DIS-

TRIBUTION panel push la ch'eult breaker Cf_2,
10AMP, No visible results.

a. On POWER DIS'rRIBUTION panelp push In
circuit breaker CBI, 30AMP; on ELECTRICAL
CONTROL panel, press POWER swltch-light If
necessary. POWER light comes ON.

o. On DC POWER SUPPLY panel move AC

INPUT switch to ON; AC INPUT lightcomes on.

On OSCILLOSCOPE panel, turn INTENSITY &

POWER control to mldposltlon; rod lightcomes

ou. On [HGITAL VOLTMETER panel_ move

power switch to ON; KC-0000S0-000001 appears
in display window (press RESET switch if
necessary).

p, On ELECTRICAL CON'rROL panel, turn
VOLTAGE ADJUST switch to INCREASE anti|

voltmeter on DO POWER SUPPLY panel indi-
cates 32-33 volts; on DC POWER SUPPLY
panel, turn VOLTAGE ADJUST switch until volt-
meter indicates 40-41 volts.

q. On DC POWER SUPPLY panel, turn
VOLTAGE ADJUST switch fully counterelock-
wlse; on ELECTRICAL CONTROL panel_ turn

VOLTAGE ADJUST switch to DECREASE until

voltmeter on De POWER SUPPLY panel indi-
cates 20 '0.5 volts.

NOTE

On ELEC I_RICAL CONTROL pauel, the
TEST SELECT 1 through 8 switch-
lights should be In oil position.

r. On IIYDItAULIC CONTROL panel, positioa
switch-lights as follows:

(1) HYDRAULIC SYSTEM BYPASS to
OPEN.

(2) IIYDILAIILIC SYSTEM SUPPLY to
CLOSI_,

(3) LOW FLOW BYPASS tO CLOSE.

(4) TEST CELL SUPPLY "A" to VENT,

(5) TEST CELL SUI:'I>I,Y "B" to VENT.

(6) FLOW MONITOR SHU'rOFF to CLOSE.

s. On ]_LECTRICAL CONTROl, panel, press
and hold LAMP TEST switch; on ELECTRICAL

CONTROL panel, make sure all 3 sections of

TEST SELECT I through 8 8wltc'h-llghts, both
sections of swltcl" tights listed In step r above,
and both SYSTEN, ,,RESSURIZED lightsare on.

Release LAMP TEST switch. All lightsexcept

those listedIn step r go off.

t. On ELECTRICAL CONTROL panel, turn

VOLTS RANGE SELECT switch to the following

positions:

(1) D (0-30), 'vOLTS meter indicates
28 _0.5 volts.

NOTE

An external voltage adjust screw on
the power supply (PS1) may be used
if adjustment is necessary to obtain
results in substep I.

(2) C (0-75), VOLTS meter ladleates 27-29
volts.

-j

(3
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FiBure 10.7. Patch-Panel Test Setup (Sheet 1 of 3)
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R.3896-5 section X

v. Turn both RANGE SELECT swltl'hcs to
OFF, Mll,LIAMPERES meter and YOL'I'6
meter Indicat" lJelwum zew and first-scnle
Increment.

W. On EL~:CTfUCAL CONTHOI, panel, press
and hold TEST OPERATE awitd. and pross eueh
TEST SELECT switch-Ughl ill .cquence shown
In flgure 10-8.

Each Bwltch-lIght must be pressed a
second time to turn the light all he
fure proceeuJng to the next SWitch
light. The chtlllal voltmeter must
indicate KC-OOOOOO-OOOOOI for all
switch.l'ghts for both light posilions,

Figure 10·8. Te~t SI,Ie.ct Swltch .. Llghts

x. On DlCITAL VOLTM~~'I'ER panol, turn
FUNCTION selector switch 10 VOLTS and mo
mentarily PI'CSS HES~~T switch. Digital volt
meier imltcatcs VULTS 0027.35-0028.65.

Lighls On

I. JA, and 5A
2, 4A, and OA
3, lA, :\nd 7A
'I, 2A, and 8A
5, 313, und 613
G, IB, and 'If!
7, 513, and 8ll
8, 213, and 713

NOTE

I
2
3
4
5
6
7
8

bwitch-I"lghl
Number

Patch- ~'rom To
CordIa) J6. J6-

Kli.09 OA lOA
IIJ
20A

10. 9C 9G
10. 9J 140
,10. 9K 17A
K:!. IOC liE
K4.09 10D Ill.

3088-17(C)
IOn

10E ItiA(t)
10. 10K 11M
K4.09 lOP 17M

1711
10. II K 12C
K.3. 12A 12G
10. 13R 20P
10. 14E 1M
10. 10C 19A
K3. 16J IBN
10. 16M IBM
10. I'IF 20C
K4.09 17L 17P

19K

Flg\lre 10-7. Patch· Panel Test setup
(Sheet 3 of 3)

(3) B (0-150), VOLTS metcr indlcatca
27-29 volts.

lalUOC:Uly-cordh'ngth required on all patch·
cords numbc.'ed 10.

(c) Ololle patch-cord must be cunnected with
red lead on same side as (t).

(4) A (0-150 Ae), VOVI'S meter indicates
26-~9 volts.

t·, On ELECTRICAl" CONTROr., panel, tur:!
MILLIAMPEHES HANGE SELECT switch to t~le

following pos\tlons~

(1) A (0-500) X2, MILLIAMPERES meter
Indicates 5-15 milliamperes.

(2) B (0- 500), MILLIAMPERES meier Illlli
cate& 15.3(> milliamperes.

(3) C (0- 250), MILLIAMPERES metor Indl.
cates 15.25 milliamperes.

(4) 0 (0.50), MILLIAMPERES meter Indl.
cates 15-25 milliamperes.

y. On E:LECTIUCAL CONTROl, I"UlCl, pross
6wi~eh-light 8, lights 8, 2B, and 713 on. I);;\ltal
voltmel.or Incllcates VOL l'S U027, 35-0028. 65.

:t. Rdeaso Tr~ST OI'EHATE switch, pull
""t EL ECTRICAL CONTHOI. panol, and removc
and ntore patch-l'unelln storage drawer.

aa. Using paldl-co,'d Ir.l. 08, jUllIiH'r hetw,'en
J6-10F and JO·IIM on II patch-punel. Indtoll
patch-pallcl Into receptacle fr?mc llmllnck in
place with !ocldnll: mcchani'Hll.

ab, Hain[/; patch-cord IrJ. 15, jumper be
tween poln'.6 on patch-panel and make 6\11'e 28
'2 vdc eXists at lost pointe, 146 illlticated In
ftllure le.~.

Changed 11 Aprl1 1967 10-13



Sedion X H.3896-5

----,-_._--
Patch- Pnnel Points Vollage- Test Points Patch. Panel Points Voltage- Test Points
From J6-20A To .28 vdc -:18 vdc From ,J6·20A To .28 vdc .28 vdc--- -,.

J6.IP J25-A J3'1. A J6.IOL J46 J37-A
.16-11' 3101-A J702,·A Ji).1OM J49 J37-A
J6-1P J704.A J702· A J6-1ON J50 J37-A
J6-JR J25-B J37-A J6-11N J37·B J37.,A
JO-IR J701·, 13 J702-A J6- UN J'102·B J702-A
J6-lR .1704-13 J702-A J6-12M J37· V J3'1- A
J9.21' J25-0 J37.A J6-12M J702- V J"02-A
J6·21' J701.0 J702-A J6-12M 3105-A J702-A
J~.2P ,1704-D .1702·A J6-12N J37-W J37-A
J6· ?,H .J25-E J37-A JS-12N J702.W J702-A
J6·U~ J701- E J702-A J~-12N J705-/3 .1702-A
J6-2R J'/04. E J'/02·A J6·12P J37·X J37·A
JO.31' J25-G J37-A J6 .. 121' J702 .. X J7C2-A
J6-31' J701- G J'102-A J6-12P J'105-C J702-A
J6·3P J704·G J702,·A .16-12R .137-11 J37-A
J6·3R J25··H J37-A J6 .. 12R .1702- U 3102·A
J6-3H J'IOI-H J702-A J6-I2R J705·D J702-A
J6-3H J704-H J702·1\ J6-13/3 J37· E .J37·A
J6-41' J25·K J37··A J6-13H J702-E .1702-A
.TB·1P J701-K J702.1\ J6.13C J3'1· F J37-A
.16.41' J704-K J702-A J6·13C J'/02- F J702-A
J6-41\ J25·L J3~-A J6.l3D J3'I·G J37-A
JG-4R J701-L J'/02·A .J6 .13D J'ln2- G J702·A
J6·4R J704.1. J702·A J6-13£ J37-11 J37·A
J6.5P J25.N ·137.A ,16.13E J7lJ2 .. H J702-A
J6·~p J701-N J702.A J6-13F J3',·J J37-.~

J6·51' J704.N J702·A .16-13F J702.J J702.A
.f6· 5R J25-1' J37·11 J6.13G J37·K J37-A
.To- 51:t J701·P ,1702· A .J6 .. I~G J702·K J702·A
J6-5R J704·1' J702-A J6-13H J37·L J37·.o\
J6.6P J25·S ,T37·A JO-13H J702-L J'I02-A
J6·61' J701· S J702-A J6-13J J37·M J37-A
J6·6P J'104-S J703-A ,16-13J J702-M J702·A
J6-6f< J21 T J3'I.A J6-13K J3'I·N J37·A
.JO-6f! JIOl·T .1702-A J6-13K J702-N J702·A
J6-6H ,T'104.T J702-A J6-13L J37·1' J37-A
J6·'IN .J?,:,- J,: J37-A J6·13L .1702. I' J'102.11
.16·7N J'''f\l~k J702.A J6·13M J37-H ,137· A
J6-7P J25-m ';37- A J'6-1.1M J702.R J702·"
.10- 'II' J701-m J702·A J6-13N J37-8 J37·A
J6-7R ,T25_0 J37-A J6· 13N .1102· S J'/02·A
J6-7R .1701. n J102-A .J6-l1P J37·T ,137-A
JO-aN J25.q J2'/ .. ,\ .J6-13P J702-T J702.A
J6-0N "~Ol-q J'l02-A J6-14H Jlil J37.A
.J6-~P J25-r J'7-A J6.14J J52 J37·A
J6·8P J701-r J'/02.. A J6.14K J25- V J37.11
J6-IJR J25·s J37-A J6-14K J701,V J70~-A
.T6-SH J70J -s ,1702· A J6-14L ,125· \II .J37-A
J6.91. J43 J37-A J6.14L J701. W J702·A
J6 .. 9M Jol4 J37.A J$.14M .J25·X J37-A
.16-9N J45 J37.A J6-14M ,1701-X J703-A
J6-9P J~6 .137·A .J6-~4N J25- Y J37-A
J6.~R .147 J37-A

Figure 10-9. IX:- Voltage Check Points (Sheet I oJ 2)
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R-3896- 5 Sectlon X
Paragraph 10-26

FIgure 10-9. DC-Voltage Clwck PolnlJ
(Sheet 2 of 2)

ac. Remove and store "akh··panel in slorage'
dra"er. PUDh BLECTRICAL CONTHOL panel
back into console.

(2) From phase (short rectangle) to ground
(half-circle): 120 tlO perf'enl vac.

(3) From neutral (long rectangle) to ground
(half-circle): one vac (maximum).

ad. On ELECTlUCAI, UTILITY panel, use
multlmeter to df'termin~ the follOWing voltages
at receptacles J17 and J36 (located behind
CONVI;NIENCE OUTLF~TS AND TEST JACKS
door):

(I) From neutral (long rectangle) to phase
(short rectangle): 120 no percent vac.

b. On DIGITAL VOLTMETER panel, turn
FUNCTION selector switch to EXT SEL,
SAMPLE PERIOD selector swl-eh to EXT SEL,
and ATTEN control to CHECK. Press RESET
switch; clJg1tal voltmeter indicates Kc-oooono
000001.

ae. On POWER DiSTRIBUTION panel, pull
out circuit breaker CB2 and repeat step ad:
voltmeter indicates zero. Push in drcuit
breaker CB2.

ai. On ELECTRICAL CONTROL panel, pressI
POWER CONTROL switch-light and leave re
maining 5wilc'les and controls at rnspective po
sitions. P,'oN'ed with timer start/stop-tnst
outlined in paragraph 10-·26.

10-26. TIMER START/STOP. TEST. The
electrical power-, ground-, and voltage- test
outllned In paragraph 10-25 must be accom·
plished prior to this test.

a. Using patch-cords, patch a patch·panel
accorcUng to TEST SETUP NO. 2 of figure
10-7. Install patch-panel Into receptacle frame
and lock in place wilh locking mechanism. On I
ELECTIUCAL CONTROL panel, press l'OWEH
CONTROL switch-Ught. POWER light ON and
voltmeter indicates 28 !D. 5 volts.

(1) "A" aJld "B" VERT. SENSITIVITY to
~() VOLTS/CM (CAL) DC.

(2) SWEEP TIME to 200 MILLISEC/CM
(CAL).

c. On ELECTRICAL CONTROL panel, press
TEST SELECT 6, 7, and 8 switch-lights.
Llgl.lS fl, 'I, and 6 come 00.

d. On OSCILLOSCOPE panel, position
switches and controlE ss follows:

(3) THIGGER I,EVEL and SYNC to INT .,
(AUTO).

(4) CHANNEl, "A" POLARITY to POS. UP.

(5) VERTICAL PRESENTATION to CHOP.

(6) VERTICAl. "A" POSITION to 3 grid
lines up.

J702-A
J37-A
J702-A
J~7-A

J702-A
J37-A
J702-A
J37-A
J702-A
J37-A
J702-A
J37-A
J702-A
J37-A
J702-A
J37-A
J702-A
J37··A
.1'102.A
J37-A
J702-A
J37-A
J702. A
J37-A
J702.A
J37-A
J70?-A
J37-A
J702.A

J70l- Y
J25-Z
J70l- Z
J25-a
J70l-a
J25-i
J70l-i
J25-h
J701-h
.125-f
J701-f
J25-e
J70l-e
J25-u
J70l-u
J25.. v
J701-v
J25-w
J70l-w
J25-x
J701-x
.125-y
J701-y
J25-z
J70l-z
J2!i-AA
J701 .. AA
J25-BB
J701-BB

Voltage- Test Points
+28 vdc -2a vdc

J6-14N
J6-l4P
J6-l4P
J6·14R
,16-l4R
J6-l5B
J6-l5B
J6-l5C
J6-15C
J6-15D
J6-l5D
J6-15E
J6-15E
J6-l5F
J6-l5F
J6-l5G
J6·l5G
J6-l5f1
.W-15H
J6-lRJ
J6-l5J
J6.15K
J6-l5K
J6-l5L
J6-15L
J6-l5M
J6-15M
J6-l5N
.16-15N

Patch. Pand Points
From J6-20A To
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SectionX R-3896-5

Paragraph 10-27 Volume I

(7) VERTICAL "B" POSITION to 8 grxd

lines up.

(8) HORIZONTAL POSITION to first grid
line at left.

NOTE

During the remainder of the test, all
switches used are located on the

ELECTRICAl, CONTROL panel unless

otherwise specified,

e. Press and hold TEST OPERATE switch

and press TEST SELECT 5 switch-light. Light
5 comes on, digitalvoltmeter indlcates MILLI-

SEC 000000-000001, attdoscilloscope Indicates

25-30 volts positive on cltannels "A" and "B".

Press TEST SELECT 5 switch-light; light5

goes off.

f. Press TEST SELECT 6 switch-light; light
6 goes off and digital voltmeter starts timing.

g. Press TEST SELECT 7 switcit-light when
digital voltmeter indicates between MILLISEC
040000 and 050000. Light 7 goes off; digital

voltmeter does not stop timing.

h. Press TEST SELECT 6 switch-ilzht when
digital voltmeter indicates between MILLISEC
090000 and 100000. L'ght 8 comes on; digital

-voltmeter stops timing.

i. Release TEST OPERATE switch and press
TEST SELECT 6 and 8 switch-ligiRs. Lights 6
and 8 go off anti oscillc.scope ehamml8 A and B
indicate zero,

j. Press TEST SELECT 5 switch-light.

Light 5 comes ,m and digitalvoltmeter indicates
KC-000000-000001. Press TEST SELECT 5

switch-light: light 5 goes off.

k. Press TEST SELECT 4 swiieh-iight.
Light 4 comes on.

I. Press TEST SELECT 3 and then 5 switch-

lights. Lights 3 and 5 come on and digitalvolt-
meter indlcatee KC-{}0010.0.

m, Press T_3T SELECT 3 ',u_d 5 switch-

lights; lights 3 and 5 go eli.

n. Repeat step j and press TEST SELECT

2 then 5 switch-lights. Lights 2 and 5 come on
and digital voltmeter indicates KC-001O. 00.

o. Press TEST SELECT 2 and 5 switch-

lights; tights 2 and 5 go off.

p. Repeat step j and press TEST SELECT 1
then 5 swltch-lights. Lights 1 and 5 come on
and digital voltmeter indicates KC-010. 000.

q. Press TEST SELECT l, 4, and 5 switch-
lights; lights 1, 4, and 5 go off.

r. Repea* step j.

s. On OSCILLOSCOPE panel, turn INTEN.

SITY & POWER switch to OFF, Scope display

and red lisht go off.

t. On ELECTRICAL CONTROL panel, press
and hnld TEST OPERATE switch. Voltmeter

indicates zero.

u. On ELECTRICAl, CONTROL panel, press
TEST SELECT 1 and 2 switch-lights. Volt-
meter indie_.t,_ 28 _O. 5 volts and lights 1 and
2 come 011.

v. Release TZST OPERATE switch and

press TEST SELE:CT 1 and 2 switch-lights
Lights 1 and 2 go elf.

I0-_7, TEMPERATURE-INDICATOR- TEST.

This test requires removal of the temperature
transducers (accessible through rear do_,rs of
cabinets); therefore, the test should be per-
formed before leak-testing, or leak-tests of
affected systems must be performed again.

a. DL'.;eonnect plug P15 from transducer, re-
move trm_sducer from boss, plug boss, and re-
connect plug P15. (Transducer is located be-

hind FLOW/AP MONITOR panel. )

CAUTION

Make sure resistor plugs 3088-9 are
installed on receptacles RTD5 and
RTD6 of PRESSURE/TEMPERATURE

MONITOR panel and on lest cell panel

receptacle J703 before performing
step tL or damage to equipraeot can
result.

3
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R-3896-5 Secl10n X
Paragraph 10-28

b. Turn TEMPERATURE CHANNEL SELECT
switch to position 2 and allow meter to stabilize
to ambient temperature.

c. Observe temperature meter; Increase
lemperature to transducer by gripping it between
fingers. .Temperature meter indicates an in
crease in temperature.

d. Turn CHANNEL SELECT switch to OFF.

e. Using a new packing MSZ8778-8, reinstall
transducer. Torque transducer to 150·200 inch.
pounds and reconnect plug P15.

f. Disconnect plug PI8 from transducer. reo
move transducer from boss and plug bess, and
reconnect plug PIO. (Transducer Is located be
hind pneumatlc and hydraulic UTI'.ITY OUT
Lf~TS panel. )

g. Turn TEMPERATUHE CHANNEL SELECT
liwitch to position 3 and allow meter to stablllze
to ambient temperature.

h. Hepcat steps c through e, but reconnect
plug P18.

I. Disconnect plug P63 from transducer, re··
move transducer from bess ane! plug boss, and
reconnect plUff P63. (Transducer Is located be
hind and below HYDRAULIC CONTROl. panel.)

j. Turn TEMPERATURE CHANNEL SELECT
switch to position 4 and allow meter to stabilize
to ambient temperature.

k. Repeat steps c through e, but reconnect
pll.g PB3.

1. Turn TEMPERATURE CHANNEL SEI,];.'CT
switch, In turn, to position 1, 5, and 6 and then
to OFF. Meter must not peg upscale at any of
the 3 positions.

10-28. PNEUMATIC SOURCE CONTROL,
SYSTEM SUPPLY, HIGH-PRESSURE, AND
PRESimRF:/TF:MPERATURE MONITOR SYS
TJ;;~lS LEAK- TEST. S"e figure 10-2 for pneu
matic requirements and figure 10-10 for pneu
matic schemal1c.

a. Turn all SHUTOF'F' and YENT valves to
CLOSE and all PRESSURE REGULATORS to full
DECREASE.

b. Open gage 1901allon valves (accessible
through rear doors) 011 th" follOWing panels:

(I) HIGH PRESSURE.

(2) LOW PRESSUP.·

(3) HIGH PRESS. FUEL COMPATIBLE.

(4) MEV PRESS, FUEL COMPATIBLE.

(5) LN2 TANK PRESSURE,

NOTE

The Isolation valves art> closed only
"hen a calibJ'atlon check of the pres
sure gaJ{e is performed.

c. Make sure test cell and console inlet and
outlet connecllons and all ~age test connections
arc pressure-capped and torqued,

d. Make sure vent ports to atmosphere of all
vent valves and relief valves are unrestricted.

e. Connect an external vent line to EXTER
NAL VENT on HYDRAULIC supply panel and
make sure vent is unreslrkted.

f. Connect a regulated facility gaseous nitro.
gen supply to 5,000 PSIG FACILITY NITROGEN
and 5,000 PSlG FACILITY HELIUM on electrical
PNEU SOURCE panel.

g. Connect a test hose (oxidizer-compatible)
between test cell panel PNEU HIGH PRESS.
OUTLET and PNEU HI PHESS. MON INLET.

h. Increase facillly gaseous nitrogen supply
pressure until PNEU SOURCE CONTROL pa.-el
SOURCE PRESS gages indicate 5,000 '50 psi.

WARNING

Do not tighten 01' loosen any cunner.
lions while system Is pressurized,
or serious injury to personne. and
damage 10 equipment can result.

i. On PNEU SOURCE CONTROL panel,
slowly turn NITROGEN anel HELIUM SOURCE
SHUTOFF valvea to OP~~N. SYST,.M SUPPLY
panel SYS SUPPLY PRESS gage indicates source
preEsure.
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R-3896-5 Section X
Paragrapl'B 10-29 to 10-30

j. On HIGH PRESSURE panel, lurn SHUT
OFF valve to OPEN and PRESSUR,';; REGUI,A.
TOR to INCREASE until REG SUPPLY PRESS
gage and PRESSURE/TEMPERATURE MoNI.
TOn panel PRESSURE gage Indlcat(· 5,000 (+0,
-100) psi. SYSTEM PRESSUtUZED lights come
on.

k. On SYSTEM SUPPLY panel, slowly turn
LN2 PRESS PANEl, shutoff valve to OPEN.

I. Apply leak-test compouud to all COnnec
tions on and bptwecn PNEU SOURCE CONTROL,
SYSTEM SUPPLY, HIGH PRESSURE:, PRES
SURE/TEMPERATURE MONITOR, rmd test
cell panels, and up to LOW PRESSURE and I,N2
TANK PRESSURE panels PRESSURE HEGULA
TOIL No leakage is allowable.

m. On HIGH PRESSURE panel, turn PRES
SUHE HEGULATOH to full DECREASE. mGII
PRESSURE and PRESSURE/TEMPERATURE
MONITOR panel gages decrease to zero and
SYSTEM PRESSUFlZED lights go ofL .

n. On HIGH PRESE'URE panel, turn SHUT
OFF valve to CLOSE, disconnect test hose iI'.
stalled in step g, and pressure-plug or -cap
open porta.

10-29. IJOW-PRESSURF;, LN2 TANK PRES
SURE, AND FLOW/ll P MONI'TO,l SYSTEMS
LEAK-TEST.

a. Connect test hoso (oxidIzer-compatible)
between test cell panel 0-1000 PSlO PNEU MON
INLET and cryogenic tank press outlet.

b. Connect tesl hose (oxidizer-compatible) to
test cell panei PNEU HfGlI PRESS. OUTLET
and 15 liP. PNEU UPSTRM INLET and 15 h P
PNEU DNSTflM INLET.

c. On LOW PRESSUHE panel, turn SHtn'nFF
valve to OPEN and l'HESSUHE REGUI,ATOH to
INCHEASE until 1li';G SUPPLY PRESS gage indl ...
cates 150 f2 psi. SYSTEM PRESSURIZED
:Ights come on.

d. Apoly leak-test Lompound to all connec.
(Jons on and between LOW PRESSURE and test
cell panels, No leakage is allowable.

e. On LOW PllESSUIlE panel, turl1 PRES
SURE REGULATOH to full DECREASE. HEG
SUPPLY PHESS gage decrease~ to zero and

SYSTEM pR ESSURIZEO lI"hts go off, Turn
SHUTOFF valVE- to CLOSE.

f. On LN?, TANK PHES~URE pane!, turn
SHUTOF'F' valvo to OP£N and PRF;SSUIlE RBGU
LATOH to INCHEASE unlll n~;G SUPPLY
PRESS gage indicates I, 200 ~ 12 psi. SYSTEM
PRESSURIZED Iighls come on.

g. Apply lealr-lesl compountl to all connec
tions on and between l.N2 TANK PRESSURE and
test cell panels. No leakalle is allowable.

h. On LN2 TANK PRESWflE [l?ucl, turn
PRF;SSURE RIlGULATOR to m:CREASE until
REG SUPPLY PHESS v,age decreases to 900
:±25 pst.

I. On FLOW/ 1I l' MONITOR panel, turn
FLOW MONITOR TEST CELL OUTLET. FLOW
MONITOR TEST CELL INLET, and PRESSUHE
DIFFERENTIAL SHUTOFF valves to OPEN,
slOWly turn TEST CELL INLET SHUTOFF valve
to OPEN. TEST CELL MONlTOn PRESSURE
gage inulc:<tes 900 •25 [lsI.

J. On HIGH PRESSURE panel, turn SHUT
OFF' valve to OPEN and then turn PHESSURE
R~;GULATOR to INCREASE until REG SUPPLY
PRESS gage indicates 5,000 (+0, -100) psI.

k. Apply leak-test compound to all connec
tions on and between FLOW/ 1I P MONITOR and
test cell panels. No leakag~ Is allowable.

I. On LN2 TANK PRESSURE pancl, turn
PRF.SSUHr~REGUl.ATOR to full DECnr.ASE.
The REG SUPPLY PRESS and TEST CELL
MONITOR PRESSURE ~lIges decrease to zero.
Turn SHUTOfF valves to close.

m. On IIIGH PllESSURf; panel, [Ul''' PRES
SUHE REGULATOR to foil DECflEASE. REG
SUPPI,Y PRESS galie decrease to zel'o and
SYSTEM PHESSUmZEfJ lights go off. Turn
SHUTOFF valve lr) CLOSE.

n. Disconnect hoses installed in step~ a anel
1J and pressure.. plug Ol" -cap open ports.

10-30. IIlGH.. PRESSURE FUE1,-COMPATIBLE
AND MEDIUM-PHESSURE FURL-COMPAT
IBLE SYSn;MS LEAK-TEST.

a. On SYSTEM SUPPLY panel, turn TO
F'UEL COMPATIBLE SYST shutoff valve to
OPRN.
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Section X
Paragraph. 10-31

R·3896.5

b. On HIGH PRESS Fma. COMPA'l'IBLE
panel, turn SHUTOFF valve to OPEN and
PRESSURE REGULATOR to INCREASE until
REG SUPPLY PRESS gage indicates 5,000 (+'v,
- 100) psI. SYSTEM PRESSURIZED lights come
on.

c. Ou MED PRESS FUEL COMPATIBLE
panel, furn SHUTOFF valve to OJ:lEN and PRES
SUUE REGlJLATOR (0 INC1U:ASE untll REG
SUPPLY PRESS liage indicates 900 ;25 psi.

d. Apply leak-test compoUlld to all pneumatic
connections on llJ1d between SYSTEM SUPPLY,
HIGH PRESS and MED PRESS FUEL COMPAT
IBLE, HYDRAULIC CONTROL, llJ1d test cell
panels. No leakage is allowable.

e. On HIGH PRESSURE FUEL COMPATIBLE
panel, turn PRESSURf; REGULATOR to full
DECREASE. REG SUPPLY PRF;SS gage de
cl'cases to zero. Turn SHUTOFF valve to
CLOSE.

CAUTION

Pne1Jmat Ic pressure remains trapped
between regulator and check valve
Jnless steps f and g are accomplished.

l. On SYSTEM SUPPLY panel, lurn to FUEL
COMPATIBLE SYST shutoff valve to CLOSg.

g. On MED PIlES':; FUEL COMPATIBLE
panel, turn VENT valve 10 OPEN. REG SUP
PLY PRESS gage decreases 10 zero and SYS·
TEM pRESSUruZED llghls go off.

h. On MED PRESS FUEL COMPATIBLE
panel, turn PHESSl1IlE REGULATOR to full
DECHl~ASE and SHUTOFF and VENT valves to
CLOSh.

10·31. PRESSURE/'" P MONITOR FUEI,
COMflATll.ll,T, AND LOW- PRESSURE MONfTOR
FUEL-COM':'ATIBLE SYST[';MS I,EAK-TEST.

a. Connect lest houe (fuel-conlpatlble) he
tween lest cell panel PNEU HIGH PRESS. (FUEL
COMPATIBLE) outlet and 60 Ii P pNEU UPSTRM
INLET aud 60 6, P PNEU DNSTRM INLET.

b. Connect test hose (fuel-compatible) be
twet'n lest cell panel PNEl1 MED PRESS. (FUEL

ICOM PATIl3L E) ontlet alld 0-1000 PSfG pNIW
( :UEL COMPATIBU;) Inlet.
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c. On SYSTEM SUPPLY panet, turn TO
FUEL COMPAT1I'.lI,E S'/ST AHuto!f valve to
OPEN.

d. On HIGH PRESS Fm;L COMPATIBLE
panel, turn SHUTOFF valve to OPEN and
PRESSlTRE REGULATOR to INCREASE until
REG SUPPLY PRESS gage indicates 0,000 (+0,
-100) psi. SYSTEM PRESSURIZED lights come
on.

e. 011 MED PRESS FUEL COMPATIBLE
panel, tU~'n SlIUTOFI-' valve to OPEN and PRES
SURE REGULATOR to INCREASE JnUl REG
SUPPLY PRESS gage Incllcates 900 ~25 psi.
TEST C£I,L MONITOR PRESSURE gage lncli
cates 900 f25 psi.

f. Apply leak-test compound to all connec
tions on llJ1d betweell PRESS/!J. P MONITOR
FUEL COMPATIBl,E and test cell panels. No
leakage is allowable.

g. On MED PRESS FUEL COMPATIBLE
panel, turn PRESSURE REGULATOR to full
DECREASE. R.EG SUPPLY PRESS gage AJld
TEST CELL MONITOR PRESSURE gage de
crease to Zt"l'O.

h. On HIGH PIU~SS FUEL COMPATIBLE
panel, turn PRP;SSURE REGULATOR to full
DECREASE HEG SUPPLY pm;ss gage de
creaSQS to zero and SYSTeM PRESSURIZED
lights go off. Turn ,HUTOFF valve to CLOSE.

I. Dlscennect lest hose connected to O-JOOO
PSlG PNEU (FUEL COMPATIBLE) and connect
it to PNf:U LOW PRESS. MON "A" INLET.

j. Oil MED PRESS FUEL COMPATIBLE
panel, turn PRESSURE REGULATOR to IN
CREASE until REG SUPPLY PRESS gage Incli
cates 90 flO psI. PRESSURE MONITOR "A"
gage indicates 90 '10 psi and SYSTEM PRFS.
SlJRlZED I1ghts come on.

k. Apply leak-test compound to connections
011 and between LOW PRESS MONITOR FUE:L
COMPATIBLE; (MONITOR "II." portion) and lest
c~1I panels. tolo leakage is allowable.

l. On MED PRESS Fm~L COMPA'l'IBLE
panel, tU1'1l PIlESSUaE REGULATOR to fuli
fJECREASE. REG SUpPl,Y PRESS gage de
creases 10 zeN, SYSTEM l'HESSURIZED lights
go off, and l'HESSURE MONITOR "A II gage de
~ reases to Z€Jro.
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1Il. Disconnect test hose connected to PNEU
LOW PRESS. MON "A" INLET and connect It to
PNEU LOW PRESS. MON "B" INI.ET.

n. On MED PRESS FUEL COMPATIBLE
panel, turn PRESSURE REGULATOR to IN
CREASE until REG SUPPLY PRESS gage ,ndl
cates 270 '30 psI. pRf;SSURE MONITOR "B"
gage indlcales 270 130 psi and SYSTk:M PRES
SURIZED lights come on.

o. Apply leak-test compound to connections
On and between LOW PRESS MONITOR FUEL
COMPATIBLE (MONITOR "B" portion) and test
cell panels. No leakage Is allowable.

p. On SYSTEM SUPPLY panel, turn TO
FUEL COMPATIBI.E SYST shutoff valve to
CLOSE.

q. On MED PRESS FUEL COMPATIBI~E

panel, turn VENT valve to OPEN. REG SUP
PLY PRESS and PRESSURE MONITOR "B"
gages decrease to zero and SYSTEM PRES
SUIUZED lights go off.

r. On MED PRESS FUEL COMPATIBLE
panel, turn PRESSURE REGULATOR to full
DECRf;ASE and VENT and SHUTOP'F valves to
CLOSE.

s. Remove test hOBe and pressure-plui
01' -cap open ports.

10-32. PNEUMATIC UTILITY OUTLETS SYS
TEM LEAK-TEST.

a. On UTILITY OUTLETS panel, makc sure
all ports ar;' pressure-capped and torqued.

b. Connect test hose (oxidizer-compatible)
between tesl cell panel PNEU HIGH PRESS.
OUTLET and UTILITY IA inlet.

c. On UTILITY NO. I panel, turn all shuloff
valves to OPEN.

d. On mGH PRESSURE panel, turn SHUTOFF
valve to OPEN and PRESSURE REGULATOR to
INCREASE until REG SUPPLY PRESS gage indi
cates 5,000 (.0, .100) psI. SYSTEM PHES
SURIZED lights come on.

e. Apply leak-test compound to connecl1ona
on and between UTILITY NO. I and test cell
panel~. No leaJalge is allowable.

f. On HIGH PH ';;SSURE panel. turn PRES
SURF~ HF;GULATOR til full DECREASE. HEG
SUPPLY PRES~. gage decreases to Z(>I'O and
SYSTEM PH~~SSURIZED lights go off. Turn
SHUTOFF valve 10 CI,OSE.

g. R"pcat steps b til rough I lor test cell
UTILITY lB, Ie, and ID inlets and each lesl
cell inlet on UTILITY NO. 2 and UTILITY NO.3
panels.

h. Close all valves opened in steps c and g.

l, D'aconnect test hoses and pressure-cap
or -plug open ports.

10-33. HYDHAULIC SYSTEM LEAK-TEST.
Pee figure 10-2 lor hydraulic requirements and
figure 10-10 for hydraulic schemal1c.

a. On HYDRAULIC CONTHOL panel. check
that switch-lights are indJcating and shutoff
valves are posllioned as folloWs:

(I) HYDRAULIC SYSTEM BYPASS light
Indicates OPEN.

(2) HYDRAULIC SYSTEM SUPPLY light
indicates CLOSE.

(3) LOW FLOW BYPASS light indicates
CLOSE.

(4) TEST CELL SUPPLY "AU light indi
ca.t es VENT.

(5) TEST CELL SUPPLY "B" light indi
cates VENT.

(6) FLOW MONITOR SHUTOFF light Indi
cates CLOSE.

('I) HIGH PRESS SHUTOFFvaJvetoCLOSE.

(8) MEV PRESS SHUTOFF valve to CLOSE.

b. Make sure a regulated facillty hydraulic
source pressure line is connected to HY·
DRAULIC SUPP},Y port on hydraulic supply
panel.

c. Make Bure facility hydraulic source return
lil.t: Is connected through valve to HYDRAUl,IC
RETURN port on hydraulic supply panel. Open
needle valve,
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d. Connect lesl hose between test cell panel
HYDHAULIC OUTL eT "A" in a manifold
arrangement) to ";e follOWing points:

(1) HYDllAULIC UTILITY "A" and HY
DIlAULIC UTILITY "B".

(2) HYD 1ll1'RESS. MON "A" INLET and
HYD HI PRESS. MON "B" INLET.

(3) 0-5,0001'51(; HYD MON INLET.

(4) IIYD FLOW MON INLET.

(5) A P HYD MON UPSTRM and DNSTRM
INL~:'TS.

e. On SYSTEM SUPPLY panel, turn TO
FUEL COMPATIBI,E SYST shutoff valve to
OPEN.

f. On HYDRAULIC CONTROL panel, press
swltch.l1ghts as follows:

(I) HYDIlAI1L1C SYSTEM BYPASS (light
indicates Cl,OSr:).

(?) HYDRAULIC SYSTEM SUPPl.Y (l1ght
indica! os OPEN).

(3) TEST CELL SUPPLY "A" (Ught Indi
cates SUPPLY).

(4) LOW FLOW BYPASS (l1ght indicates
OPEN).

g. Slowly increase hydraulic source pres
sure to 5,000 ±GO pslg. SUPPLY PRESSURE
gage l"dicntpq ~ou!'ce preSBUrf:-'.

h. Check alll1nes and connections on and be
tween hydraultc supply panel and HYDRAULIC
CONTROl. panel for leaks. No leakage is
allowable.

i. On IIIGH PllESS FUEL COMPATiBLE
panel, turn PRESSURE REGUI,ATOR to IN
CllEASE until REG SUPPLY PRESS gII,:e indi
cates 4,200 ±200 psI.

j. On HYDRAULIC CONTROL p~'lel. slOWly
turn JIlGH PRESS SHUTOFF' valve to OPEN.
PHESS "A" gage inillcates 4,200 ;200 psI a'ld
SYSTEM PRESSURIZED ltghts come on. On
HYD HIGH PRESS MONITOR panp,l, PRESSllRE

10-22 Changed II April 1967

MONITOR "A" and PRESSURE MONl'fOR "B"
gages, and on HYD. DIFF. PRESS. MONITOR
panel, PRESSURE MONITOR galle, Indicate
4,200 '200 psI.

k. L<!ak-test cell panel and all lin<!s aod con
necllons on and between points Lonnected in
step iI. No leakage IR allowable.

I. On HIGH PRESS ~'UEL COMPATIBLE
panel, sloWly turn PRESSURE REGULATOR to
DECREASE.

m. 011 HYDRAULIC CONTRor, panel, press
switCh-lights as follows:

(I) HYDflAULIC SYSTEM SUPPLY (light
indicates CLOSE).

(2) HYDRAULIC SYSTEM BYPASf: (light
Indicates OPEN).

(3) TEST CELl, SUPPLY "A" (light Indi
cates VENT and PRESS "A" !,age decreases to
zero) .

n. Connect test hose between test cell panel
HYDRAUI,IC OUTLET "B" and HYD MED
PRESS. MON "D" INLET.

o. On HYDRAULIC CONTROL panel, press
SNitch-lights as follows:

(I) HYDRAUI,IC Sysn:M SUPPLY (light
inCliclltes OPEN).

(2) HYDRAULIC SYSTEM BYPASS (light
Indicates CLOSE).

(3) TEST CELL SUPPLY "B" (light Indi
cates SUPPLY).

p. On HIGH PRESS FUEL COMPATIBLE
panel, slowly turn PRESSURE REGULATOR to
INCREASE unlll REG SUPPI,Y PRESS gage indi
cates 2,000 (40, -200) psI.

q. Cneck all lines and connections on and
between HYO MED PRESS MONITOR (MONI
TOR "B" portion) and test cell panels for leaks.
No leakage Is allowable.
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r. On HIGH PfU;SS FUEL COMi'ATIDLE
panel, turn PRESSURE REGULATOR to DE
CREASE, and on HYDRAULIC CONTROL panel,
press swltch-Ughts as follows:

(1) HYDRAULIC SYSTEM SUPPl,Y (light
indicates CLOSE).

(2) HYDRAULIC SYSTEM BYPASS (ltghl
Indicates OPEN).

(3) TEST CEI,L SUPPLY "8" (light Indi
cates VENT and PRESS "B" gage decreases to
zero).

s. On test cell panel, disconnect test hose
at lIYD MED PRk:SS. MON "0" INLET and can.
nect it to IIYD MED PRESS. MON "A" INI"ET.
Pressure-cap HYD MED PRESS. MON "B"
I~:LET.

t. Re.;eat step a and, on fIlGH PRESS FUEL
COMPATIBLE panel, turn PHESSURF. REGU
LATOR to DECREASE until REG SUPPIN
PRESS gage indicates 1,000 (+0, -100) psi.

u. Leak-test test cell panel and all lines and
connectlOllR on o'ld between HYD MED PRESS
MOJilTOR (monitor "A"). No leakage is allow.
able.

NOTE

Prior to decre<lslng pressure to per·
form step v, check li",t other units
are not using hYdraulic supply pres
Sure.

v. On HIGH PRESS FUEL COMPATIBLE
panel, turn PRESSUHE REGULATOR tv full
DECREASE and decrease hydraulic source pres
sUI'e (0 300 ; 100 psig.

CAUTfON

Pneumatic pressure remains trapped
between regulator and check valve.

w. On HYDRAULIC CONTROL panel, turn
llIOH PRESS SIIUTOk'F valve to CLOSE.

X. On MED PRESS f'UEL COMPATlIJl,E
panel, (urn PRESSURE REGULATOR to IN
CREASE until REG SUPPLY PRESS gage Indi
cates 60 t 10 psI.

y. On HYDRAULIC CONTROL pan~l, slowly
turn MED PRESS SHUTOFF valve to OPEN.

z. Close needle valv~ in facility return Iln~;

on Hyn MFD PRESS MONITOR panel. slOWly
turn PRESSURE MONITOR "A" shutoff valve to
OPEN

all. Leak-test all lines and conncctions of
entire hydraulic return system. No leakage is
allowable.

abo On HYD MED PRESS MONITOR panel,
turn PRESSURf; MONITOH "A" shutoff valve to
CLOSE and open needle valve in facility return
line.

ac. On SYSTEM SUPPLY panel. turn TO
FUEL COMPATIBl,E SYST shutoff valve to
CLOSE and decrease hydraulic source pressllr~

to zero,

ad. On HYDRAULIC CONTROL vanel, press
switch.lights as fallows:

(1) HYDHAUUC SYSTEM SUPPLY (light
indicates CLOSE).

(2) HYDRAULIC SYS'rEM BYPASS (light
Indicates OPEN).

(3) TEST CELL SUPPLY "A" (light indi··
cates Vf;NT).

(4) TEST CELL SUPPLY "8" (light Indi
cates VENT).

(5) LOW FLOW BypASS (IIgilt indicates
CLOSE).

ae. On MEV PRESS FUEL COMPATIBLE
panel, turn SHUTOFF' and VENT valves lo
OPEN untll pressure decays; turn SHUTOfF
and VENT valves to CLOSE and PHE&,URE
HEGULATOR to full DECHEASE.

af. On HYDRAULIC CONTROL panel, turn
MED PRESS SHUTOFF valve to CLOSE and dis
connect all test hoses connected In the test cell.
Cap all test cell Inlets and outlets.
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10·34. PNEUMATIC SYSTEM ~'UNCTlON

TEST. Sre fib'ure 10-2 for pneumatic require.
llH'nts Hnd figure 10·10 (or pnculllulic s<:ho
matico

a. M?ke sure all valvo~ and rogulators aro
clos~d and facility gaseous nitrogen supply pres
sure is adjusted to 5,000 150 psig.

b. On PNEU SOURCF; CONTROL panel,
slowly turn NITROGEN and HELIUM SOURCFJ
SHUTOFF valves io ON:N. On SYSTEM SUp
PL'l panel, turn TO FUEL COMPATlBLE SYST
shutoff val VI' to OPEN. SYSTEM SUPPLY
panel SYS SU PPLY PRESS gage Indicates sup
ply pressure.

c. On DIGITAL VOL.TMETER panel, turn
SAMPLING RATE control (lIlly clockwise and
ATTEN control to 111IdpoSitioll.

d. On HIGH PHESSUflE p,wel, turn PRES
SURE REGUL.ATOH to full INCREASE:. REG
SUPPLY PRESS gage changes smoothly.

e. Turn PRF;SSURE REGULATOH to full
DECREAS~' RIm SUPPLY PHESS gage changes
smoothly.

f. On IllGH PRESS nmL COMPATlBl,E
panel. turn PRr;SSUR~;REGULATOH to full IN
CREASE. HEG SUPPLY PRESS gage changes
smoothly.

g. Turn PHESSUHE REGULATOR to 11'1
CREASI, to full DF;CREASE. REG SUPPLY
PRESS gage rh~nges smoothly.

h. On MEn PHF;SS FUEL COMPATl[lJ,~;

panel. turn SHUTOFF valve to OPEN and PRES
BUm~ REGULATOR to INCREASE until SYSTEM
PRESSURIZED lights (:ome on. Pressure
switch actuates at 50 ;25 psig.

i. Turn PRESSURE REGUl,ATOR to IN
C'H~;ASE until rellef valve starts to relieve.
Relief valve starts 10 relieve at 1,050 ±50 psig
alld HEG SUPPLY PHESS gage changes
sllloothly.

j. Turn PRESSURE; REGULATOR to full
DECREASE. REG SUPPLY PRESS gage rh3nges
smoothly and SYSTEM PRESSURIZED lighta go
off. Turn SHUTOF'F valve to CLOSE.

I:. O~ LOW PHESSUHE panel, lurn SHUTOFF
valve to OPEN and PRESSUHE RBGULATOR to
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INClmASE until SYST~~M PRESSUHIZED liJ(hls
come on. Pressure switch actuates at 50 "25
llsi~.

I. Turn PHESSURE REGULATOR to IN
CREASE until rellef valve starts to relieve.
Relief valve starts to relieve at 170 ±9 psig and
REG SUPPLY PRESS gage changes sl1luothly.

Ill. Tul'Jl PRESSURE REGULATOR to fun
DECREASE. REG SUPPLY pm;ss gage changes
smoothly and SYSTEM PRESSURIZED lights go
off. Turn SHUTOFF valve to CLOSE.

n. On SYSTEM SUPPLY panel, turn LN2
PHESS PANEL shutoff valve to OPEN.

o. On LN2 TANK PRESSUHE pallOl, turn
SHUTOFF valve to OPEN and PHESSURE HEG
UI,ATOR to INCREASE until SYSTEM PRES
SUlUZED lights comp on. Pressure switeh
actuates at 50 ±25 pslf{.

p. Turn PRESSURE HEGULATOR to IN
CIlEASE until relief valve starts to relieve.
Reliof valve relieves Ht 1,325 ;66 pslg and
REG SUPPLY PRESS gage changes smoothl y.

q. Turn PRESSURE RFXlULATOR to fuli DE
CHEASE. IlEG SUPPLY PRESS gage ('hanges
smoothly and SYSTEM PRESSURIZED lights go
off. Turn SHUTOFF valve 10 CLOSE.

r. Conneci oxidizer. clean test hose, between
test cell panel 0-1000 PSIG PNEU MON INLET
and PNEU I1IGH PRESS OUTl,ET.

5. On FLOW/ II P MONfTOR panel, turn
SHUTOFF valve to OPEN.

t. On HIGH PRESSURE panel, turn SHUT
OFF valve to OPEN and PRESSUIlE REGULA.
TOR (0 INCHEASE until SYSTEM PHESSUR
IZED lights come on and FLOW/'" P MO"lI'fOR
panel relief valve starts to rdieve. Pressure
switch actuates at 50 ±25 pslg and rellef valve
relieves at 1,050 ±50 pslg.

U. Oil IIIGH PHESSUHE panel, turn PRES
SUHE REGTJLATOR to full DECREASE. SYS
TEM PHEfJSUJUZED lights go off and TEST
CEL,I, MONITOR PRESSUHE gage decreases 10
zero.
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v. On test cell panel, disconnect tsst hose
at 0.1000 PSIG PNEU MON INLET, connect it
to PNEU FLOW MON INLET, then "~move

pressure cap from PNEU FLOW UUTLET.
Cap 0.1000 PSIG PNEU MON INLET.

w. On HIGH PRESSURE panel, turn PRES·
SURE REGULATOR to INCREASE until REG
SUPPLY PRESS gage indicates 200 ;20 psi.
SYSTEM PRESSURIZED lights come on.

x. On ELECTRICAL CONTROL panel, press
TEST SELECT 5 switch-lIght; light 5 comes on.
Press same switch. lIght; light 5 goes off.

y. Press TEST SELECT 1 and 4 swltch
lights, lIghts 1 and 4 come on. If ATTEN con
trol on digital voltmeter requires readjustment,
refer to digital voltmeter Operating and Service
Manual, Model DY2401B (HeWlett Packard Co).

z. On FLOW/6 P MONITOR panel, slowly
turn FLOW MONITOR TEST CELL OUTLF;T
SHUTOFF valve to OPEN Ulen to CLOSE. Digi
tal voltmeter Indicates from 0-1,000 cps and
back to zero.

aa. On IlIGH PRESSURE panel, turn PHES
SURE REGULATOH to full. DECREASE and
SHUTOFF valve to CLOSE.

abo })Jscollnnct tnst hose installed h step v
lUId pressure·cap open ports.

ae. Connecttnst tlOS~ (fueJ.compatiblp,) be·
tween test cell p<Uwl PNEU HIGH PRESS,
(FUEL COMPATIBLE) olltlet and 0.. 1000 PSlG
PNEU (FUEL COMPA'I'JBL(';) inlet.

ad. On HIGH PRESS FUEL COMPATIBI,g
panel, turn SHUTOFF valve to OPEN and PRES·
SURE REGULATOR to lNCREASf, (mill SYSTEM
pnESSURlZ~;D lights come. on and PRi!,SS/ tJ. P
MONITOR FUEL COMPATIBLE panel relief
valve starts to relieve. Pressure switch actu
ates at 50 125 psig and I'elief valve relieves at
1,050 150 pslg.

ae. On 1II0H PRESS FUEL COMPATIBLE
panel, turn PRESSURE REGULATOn to full
DECRE:ASl:: a.nd SHUTOFF valve to CLOSE.
SYSTEM PRFoSSUHIZED lights go off and TEST
CEl.L MONITOR PHF;SSURE gage ciecreasns to
zero.

af. Disconnect test hose Installed In step IIC
and pressure·cap open ports.

ago Connect test hose (fuel-compatible) be
tween test cell panel PNEU MED PRESS. (FUEL
COMPATIBLE) outlet and PNEU LOW PHESS,
MON "A" INLET.

ah. On MED PRESS FUEL COMPATfI1LE
p.lIIel, turn SHUTOFF valve to OPEN and PHES
SURE REGUl,ATOR to INCHEASE until LOW
PRESS MONITOR FUEL COMPATIBLE panel
(monitor A) relief valve starts to relieve. Re
Ilef valve relieves at 105 16 pslg.

al. On MED PRESS FUEL COMPATIBLE
panel, turn PHESSURE REGULATOR to DE·
CREASE and SHUTOFF valve to Cl,OSE,

aj. Disconnect test hose from PNF.U i.OW
PRESS. MON "A" INLET and connect it to
PNEU LOW PRESS, MON "B" INLET, Pres
sure-cap PNEU LOW PRESS. MON "A" INLET.

ak. On MED PRESS FUEL COMPATIBLE
panel, turn SHUTOFF valve to OPEN and PIlES
SURE REGULATOR to INCHEASE until LOW
PRESS MONITOR FllEL COMPATIBLE panel
(monilor "13") relief valve starts to relieve.
Relief valve relieves at 315 H6 psig.

al. On SYSTEM SUPPLY panel, lurn TO
FUEL COMPATIBLE SYST shutoff valve to
CLOSE,

am. On MED PHESS FUEL COMPATIBLE
panel, turn VENT valve 10 OPEN until HEG
SUPPLY PHESS gage indicates zero; turn VE:'l'f
and SHUTOFF valves to CLOSE and PHESSURE
REGULATOR to full DF,CRE:ASI·:.

an. Disconnect lest hose installed in step aj
and pressure-cap open ports.

aQ. On P1H;U SOUHCE CONTHOL panel,
turn HE1,lUM SOURCE SHUTOFF valve to
CLOSE,

ap. Slowly increase facility gaseous nltroger.
pressure at 5,000 PSIG FACILITY HELIUM in.
let until relief valve behind LN2 TANK PRES..
SURE panel starts to relieve. Relief valve re
lieves at 5,500 ±300 pslg.

aq. DeCl'eaSl' facUlty gaseous nllro"en pre.~ ..
Bure at 5,000 PSIG FACILITY HELIUM inlet to
zero.

ar. On SYSTEM SUPPLY panel, turn LNZ
PRESS PANEL shutoff valve to CLOSE.
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a~. Slowly increase facility gasrous nitrogPI1
prc"sure at 5,000 PSIG FACILlTY NITI~OGEN

inlet until relief valve !)ehind PNEU SOUHCE
CONTHOL panel starts to relieve. Relief valve
relines at 5,500 ,300 psil"

at. Decrease gaseous nitrogen pressure at
5,000 PSIG FACILJT Y NlTHOm~N inlet to 5,000
.50 psig.

10-35. HYnHAULJC SYSTEM FUNCTION
TEST. Se~ figure 10- 2 for hydraUlic require
mcnts anci figure )0-10 for hydraulic ,;ch"rn?.t'.".

a. Make sure f~cility hydr3J:lic sou"e(> pres
sure a"d r~turn lines a,.e connected to SUPPLY
and RJ~TURN ports on hydnlUlle 5upply pallel
and a needle valve Is installed In ,.eturn line.

b. Connect a liZ-inch test hose between test
c('ll panel HYD UllLITY OUTLET "C" and HYD
MED PRE~S. MON "A" INLET.

l' Open needle v,,!ve in hydraulic return line
and slowly increas(> facili'y hyclraullc source
pressure to 300 t 100 psi".

d. On SYSTEM SUPPLY panel, tUl'll TO
FUEL COMPATIBJ E SYST shutoff valve to
01'£]11.

e. On HYDRAULIC CONTHOL panel, turn
MED PRESS SHUTOFF valve to OPEN and
press SWItch-lights as follows:

(1) ilYDRAlJLJC SYSTEM BYPASS (lirh,
jndieates CLOSE).

(2) LOW FLOW BYPASS (light :ndirates
OPEN).

(3) HYDRAULIC SYSTEM SUPPI,Y (light
indicates OPEN and SUPPLY PllESSUHE gage
indicates source pressure).

f. On MED PRESS FUEL COMPATlBI,E
pallel, slowly turn PHESSURE HEGULATOR to
INCREASE until SYSTEM PRESSURflED lights
comp. on. Pressure switrh actuates at 50 t2fi
pslg.

g, On MED PRESS FUEL COMPATIBLE
panel, tUl"Il PRESSURE; REGULATOR to full DE
CREASE and Increase faclllly hydraulic source
presRure to fl, 000 t50 psig,

h, On HYDRAULIC CONTHOL panel, turn
MED PREtiS SHUTOFF valve to CLOSE and
IllGH l'RESS SHUTOFF valve to OPEN.

I. On HIGH PHESS FU~;L COMPATIBLE
pane!, turn pm;SSURE nr:GULATOR to IN-
CHI,ASE untll rellef valve behind HYn MED
PHESS MONITOR panel (monilorA) slarts to re
lieve. llellefvalYe relieves at 1,050 tOO pslg.

j. On JIlGH PHESS ~'UEL COMPATIllL~:

panel, lurn PHESSURE HEGULATOR to full DE··
CREASE. nEG SUPPLY PHESS ~age decreas"s
to zero.

k. On llYD MIW PRESS MONJ'I'OH pauel,
turn hydraulic return shutoff valve (monilor A)
to OPEN. PRESSIIHE MONITOR "k' gar:e de
creases to zcro and SYSTEM PRESSURIZED
lights ~o off. Close Slh,toff valvc.

1. On lest cell panel, disconnect lest hos('
from HYD MED Pl\ESB. MON "A" lNU~T and
(:onnect it 10 IfYD MED PRESS. MON "0" iN
LET, Cap InleL

m. On HIGH PHESS FUEL COMPA.1I3LE
pan,.. l, turn PHESSURE HEGULATOR to 11'
CHEASE until relief valve behind Hyn MED
PHESS MONITOH panel (monitor Il) starts to
relieve. HE:'llef valve rf.dieves ht ~t 100 +100
pSi!:. SYSTEM l'HESSUHlZED lights cOllle on.

n. Hepeat step i and, on HYD M~~D PHESS
MONITOH panel, turn hydraulic return shutoff
valve (monltol' B) to OPEN. PHESSUHE ~'ONJ"

TOn ItB" galr,e decre::UH.\S to zero and SYSTf~M

PRESSURIZED lights gr' off. Close shut{,ff
valve.

o. Disconncct lust hose from te"t cell panel
HYD M};D PRESS. lI1()N "H" INLET and connect
il to HYD I'LOW MON INLET. Cap inl"l.

p. On HynnAULIC CONTHOL panel, tnl'n
HIGH PHESS SHUTOFF valve 1.0 CLOSE and
Mf;n PHESS SHUTOFF valve to OPr:N; press
FLOW MONlTOH SHUTOn' swltd>-lil',ht.
OP~~N light cOlUeS on and CLOSE Il!(ht g"es off.

q. On EL~~CTH.lCAL CONTHOI, panel, press
TE"T SELECT G switch-light; light 5 comes on.
]'re~s same sWit(,.h-light; 1i~~ht 5 goes ore.

r. Press TEST SELECT I, 4, and 6 sWit~h

ll(.(ht"i lights I, 4, "ml 6 come on. If ATTEN
control on digital vo!trnder re4uires readJust
mOllt, r('!er to digital vuJlrnptcr Operntmg and
Service Man"al. Model DY240lB (Hewlett
Packud Co).

s. Decrease facility hydraulic ~'Jurcc pl'e,,
sure to 300 +100 pslg and close H"edle valve in
return line.

t. 0" MEIJ PHESS FUEL COMPATIBLE
palle" turn PHESSUHE HEGULATOn to IN
ClH;;ASE until HE'] SUPPLY PR~;SS ga~e Indl
cutes 100.10 P8l. ~YSTEM PHESSUmZED
lights eorne 0'1.

1O-l6 Ch?nged 9 October 1968
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Section X
Paragl'aphs 10-36 to 10-39

u. Slowly Op(~ and ~lose needle valve in re
t,'r" line until dlgHal voltmeter indlcates frum
0-500 cps and back to zero,

v, On HYDHAULIC CONTROL panel, press
LOW FLOW BYPASS switch-light. CLOSE
li~ht comes on and OPEN light goes off.

w. Repeat step u and press LOW FLOW BY'
PASS switch-light. OPEN light comSR on and
CLOSE light goes off.

x. On EI,ECTRICAL CONTROL panel, press
TEST Sl~LECT I, 4, and 6 sWltch-Ughtsj lights
1, 4, anti 6 go ali,

y, ON ~lYSTEM SUPPLY panel, tum TO
FUEL COMPATIBLE SYST "hutoff valve to
CI,OSE.

z. On MEn PIU:SS FUEl, COMPATIBLE
panel, tum SHUTOl"F and VENT valves to open
until IlEG SUPPLY PHESS gage dt'ereases 10
zel'O. Turn SHUTOFf' and VENT valves to
CLOSE anrl PHEllSURE HEGUl,ATOR to full
DECIlEASE,

aa. On HYDRAULIC CONTROL panel, press
FLOW MONITOR SHUTOFF switch-light.
CLOSE !Illht cOllies on and OPEN light Koe!, off,

ah. In(,l'ease facility l:jdl'aullc !,upply pl'cs'
SUI'" at HYDRAULIC SUPPI,Y unlll relief vIIIVf'
hehind HYDHAIlLIC CONTIlOL pancl Sllll'tH to
relieve, Hellef valve rt'lleves at 5,500 '250
pslg.

ac, Del!l'Colse fadllty I,ydl'aulic anrl SaRCOUS
nltI'Olt()ll supply pressurcs to zero,

arl, On SYSTEM SUPPL"'{ panel, slowly turn
VENT valve tu OPEN untll SYST SUPPLY
PHESS galle Indicates ,;ero,

ae. In PNEU SOUnCE CONTHOL panel,
turn NITIlOGEN SOURCE SHlITOFF valve to
CLOSE,

at. On IIYDHAULIC CONTHOL panel, preBs
HYDRAULIC SYSTEM BYPASS and If:tDHAULIC
SYS'l'EM SUPPLY swltdo-lights. LiKh~s Indicate
OPEN and Cl.OSE re"pectively,

a~. On mGn'AL VOLTMETEH (lanol, lyrn
power ON switch to off (,kJwn position) :OIld on
~;LECTruCAL CONTI/O.1.. panel, preBs POWL;R
BwJ!ch-light. All lights go ofl.

ah. On POWER DISTRIBUTION panel, pull
out circuit breakers CBl and CB2 and turn
electrical DC power supply Bwltch off.

ai, Disconnect test equipment and cap or pro
tect 1111 connections.

aj. Pull out ELECTRICAL CONTROL panel;
remove patch-panel and store In storage drawer.

ak. Push In ELECTRICAL CONTROL panel
and secure with screws.

to-36. CHECKOUT OF COMPONENTS
ADAPTER SET.

10-37. PROOF-TEST OF HOSES. Th~ hy-
draulic and pneumatlc hOles supplied In the
components adapter eet must be prool-tested
at six-month Intervals and any time mlsu8s or
damage Is snsp~cted. Proof pressure Is applied
for two minutes, five successive times, wlll]')ut
cvidence of permanent deformation. Proof-test
hydraullc flexible hOBes with hydraulic fluid I
(MIL-II- 5606). Proof-te",t pneumatic-fuel,
pneumatic-oxidizer, and cryogenic flexlhle
hoses with gaseous nitrogen (MIL-P-27401).
Flgul'e 10-11 lists the hoses and proof-tesl
requlrl·nwnts.

10-37A. LEAK TEST OF HOSES. Leak-test
hydrauH~ flexible hoaes with hydraulic fluid I
(MIL-II-5606). Leak-test pneumatic-fucl,
pneumatic-oxidizer, and cryogenic flexible
hoses (figuro 10·11) with gaoeous nitrogen
(MIL-P- 2'1400, helium (MIL- P- 27407), or
hellum (Burollu 01 Mines, Grado A).

a. Apply 1.000 '20 ))slg to lIexlble hose for
15 minutes, Allowable leakage rates are as
follows:

(1) Hydraulic test media: zero leakage

(~) GasNluR nltl'01l01 test media: 50 cc per
12 Inches (of hOBO

(3) Hellulll teat media: 140 cc pel' 12
Inchon of hose

b. Ilemove presoul'l, frolll flexible hosos.

10-3R, HELmF VALVE FUNCTION-TEST,
The relief valves ouppllld In the components
adaptcr set mll",t Iw funcllon.tested at 12-month
Intervalo and any tlrne mlsllse or damav,e 10 RUo
pected, Perforn. proccdul'es outlined In para
g,'aph 10-83,

10-39. CAl,I!IHATOH ~-UNCTION-'I'ES'l', 'flIP.
callhrator function-teat 10 performed at six
month Intel'vals, when the pluton ()lJarntes errat
lcally, and IIny time mIsuse or damage 1& suspec
ted. Perform applicable portion of procedures
outlined In paragraph 10-104,

a t.hrough v, (Deleted)

Changed 26 October 1971 10-27/10-28
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Orerating Pressure Proof Pressure
Part Numb"I' (ps!g) (pslg)

19-9014046.13 5,000 10,000 ;200
19-9014946-14 5,000 10,000 ;200
!9-0014946-15 5,000 10,000 ;200
19-0014046.16 3,000 6,000 ; 120

19-9026522-1 5,000 10,000 «200, -0)
19.9026522.2 5,000 10,000 (+200, -0)
19-9026522.3 5,000 10, (JOO (t~OO, .0)

10-9026522-4 5,000 10,000 (+200, -0)
19.9026522.5 5,000 W,OO/) (+200, -0)
19-9026522-6 5,000 10,000 (+200, -0)

19.9026525-1 2,000 4,000 (180, .0)
1O-lJ02652G-2 2,000 4,000 (,80, -0)

Section X
Paragraphs 10-40 to 10-43

'ry"e of Service

Hydraulic
Hydraulic
Hydraulic
Hydraulic

Pucumatic- Fuel
Pueumatic- Fuel
Pnoumatlc. Fuel

Pneumatic -OxidizeI'
Pneumatic - Oxldil.er
Pneumal Ic -Oxidizer

Cryoge,lk
CrY('llonlc

F1h'llre 10-11. Proof- Test Hl'quh Cll",nts for Hoses

10-40, HEMOVlNG,

10-41. No disassembly of component(; adaptel'
set is necessa ry, fJIH3snembie tlw components
test connole, as required, to accomplish neces
sary rl'palt' 01' replac,'m('nt. Sec til{ure 10-13
fOl' Il1dex and part numbers,

10-42. INSTALLING,

Size/ TOl'que
Part Numb,!!, !.'~ .i!.'!.:.!.t'l

AN507Cl032- 10-32 8,10
AN515C6- 0-32 1. 5-2
AN515C8- 3-32 5·8
AN520Cl0- 10-32 8-10
ANG20C416 1/4-28 20-26
AN520Un416- 1/4-20 20-26

10-4:1, All parts of the COm[lOnents (('st console
must mel'! the cleanness requireillents outlined
in section I prior to il1st"I1II1[(, Sec figure 10-13
fOl' index nnd Plll't num!J(!rs, TIll' fo!lowlllP, steps
in"'ude the spccial Illstructlons, The luhricant
used tOI' dynamic 0-1'ln[(8 Is F'SI281 [(I'ease (Dow
Corning Corp); for 0-l'lnl{s, seals, a l ; :Ight
thrcads, and sUdln" surfaces, usc luhrlcallt
ill'cas!' HB0140-012 (Ilocketdyne), 1'01' tnper!'d
threads, use thn'ad sealant lap!' nn0140-002
(Ilockcldyne), !lefel' to sectloll I for luhricant
application,

a, Torqu!' threaded fastenel'll as follows:

NOTE:

When llghtenlng fasteners tram the
head side, tm'que Inust be within 10
pl'rcent of the high side of the speci
fied torque range,

Chnngcd 24 Mlll'eh 1970 10-29
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Volume I

b. Tozque plug AN814 as follows:

Tube Torque

,OD (Inches, (In-lb)

1/4 40-65
3/6 80-120
1/2 150-200

3/4 300-500
I 450-600
I- I/4 600-720

e. Torque union nut 450N- of tubing as
follows:

Tube Torque
OD (Inches) (ft-lb)
J,,,

I/4 10-12
3/8 22-28
]/2 36-40
3/4 40-45
i 100-116

d, Install spacer 9026464 between termlmM
board 9026465 and el_assis of electt'leal control
panel.

)

Figure 10-13. Disassembly of Components Test Console (Sheet 1 of 25)

L)
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Figure 10+13, Disassembly el Components Test (_nsole (Sheet 2 of 35)
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Figure 10-13, Disassembly el' Components Test Console (Sheet 3 of 26)
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Index Part Index Part
No. No, Descrlptton Nn. No. Description

1 2401 n- M30M40M31 Voltmeter panel 4 19-9017500-113 Lens (F-3l
(F-3) (cont) 19-9017500-115 Lens (F-3)

AN520ClOR8 S~rew (F-3) 19-9017500-117 Lllns (F-3)
MS15705-80a Washer (F-3) 10-9017500-119 Lens (F-3)
MS35337-81 Lockwasher (F-3) 1102A Terminal boal'd

2 0026030 Pl'(lssure tem- (F-3)
perature monitor AN515C4RlO Screw (F-3l
panel (F-ll NAS43DD-0-16 Spacer (F-3l

AN520CIOR8 Screw (F-3) LDI53-0011-0006 Washer (F-3)
MS15795-808 Washer (F-3) NAS673A06W Nut (F-3)
MS35337-81 Lockwasher (F'-3) RP300!\ Pateh-panel
4104-5 Tempcl'a tUl'e (F-3)

indicator (F-3) PPBJOtl Receptacle irame
MS15705- 807 Washer (F-3) (F-3)
NAS670C08W Nut (10'-3) K3,06 Patch-cord (F-3)
1035-13 Halldle (F-3) K3,09 Patch-cord (F-3)
AN507CI032nIO Screw (F-3) K3.15 Patch-cord (F-3)

3 122AR, 00,07 Oscilloscope K4,OO Patch-cord (F-3)
panel (F-l) K5,09 Patch-cord (F-3)

AN520Cl0R8 Screw (F-3l 3088-12 Resistor patch-
MS13795-808 Washer (F-3) eliI'd (F·3)
MS35337-81 Lockwasher (F-3) 3088-13 Resistor patch-

4 9026460-11 Electrical control CONI (F-3)
pnnel (F-ll 3088-14 Heais!or patch-

ANf,20CI0n8 Screw (F-3l co/'c1 (F-3)
MSI5795-110B Waslwr (F-3) 3088-15 Ilcalstor llntch-
MS35337-81 LO(lkwasher (F-3) cord (I'-3)
21-X-X-'/ .. G Swltch-U!,:ht (F-3) 30110-16 Hesls/or patell-
211-36492 Cnver plate (F--3) cord (F-3)
19-0017500-121 Lens (F-3) 3089-1'/ Diode !latch-panel
.JAWLIW Milliammeter (F-3)

(F-3) 3099-18 Connector patch-
AN5l5C'6H7 Scrcw (F'-3) eOI'd (p- J)
MS 1570f,-605 Wall hoI' (I~- 3) 3009-lll C(ll\n~ctol' pat,'h-
,fA WVODI Vollnwlcr (f-3) rOl'd (F-:!l
AN5l5C61?7 k:CI'('W (P-3) ANG20C1OWI S(,reW (F'-3)
1\1815795-805 Wallhcl' (F-3) 1.0153-0010-0009 Waslwl' (P-3)
1035-13 Handle (F-,O) NAS079C3W Nul (,"-3)
AN507CI032nl0 SCI'I'W (10'-3) 9026465 Terminal hoal'd
211-CIJ-12A Switch (10'-3) (F-a)
MS25166-1 Knob W-3) AN515C6H7 Screw (F-3)
ANG07C632H6 Screw (F-3) 1,0153 - 0011-0006 Washer (F-3)
CU3521 Variable NAS679AOOW Nut (F-3)

rrslstol' (F-3) 0026464 Spac~r (F'-3)
MS25166-1 Knob (F'-3) M-28, 0-1. 5 Powcr supply
2PB42 Switch (,'-3) (F'- I)
22-X·T-7-G SWltch-Ught (10"-3) MSlS'/05-810 Washer (10"-3)
242-36492 Covel' plate (F-3) MIJ35339,·82 Locknut (F-3)
10-0017500-105 I,cns (10"-3) ANa:15-4 Nul (F-3)
19- 001'/500-107 Ll'ns (F'-3) MS25271-D1 Helay (F-3)
19-9017500-109 Lens (F-3) MS15795 Washer (F-3)
19-9017500-111 Lenll (p··a) NAS670C08W Nut (1"-3) .(

~

Plgure 10-13, Disassembly of Components Test Console (Sheet 7 of 25)
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Index Part Index Part
No. No. Description No, No, Dcscript ion

4 MDA942-4 Ikidge rectifier 10 MS35337-Bl l..ockwasher (F-3)
(COllt) (F-3) (coni) 1035-13 Handle (F-3)

HG211-1013 Helay (F-3) AN507CI0321UO SCl'ew (F-3)
MIL-H-93 Resistor (F-3) R0265-1001-0004 cap (F-3)
MIL-C-1997B-2 capacitor (F-3) MS24393C4 Union (F-3)

5 WS-l/B-19-20-F Writing shelf (F-3) AN924-4C Nut (F-3)
6 DA-B-3/4-20 storage drawer (F- 3) MS15795-816 Washer (F-3)
7 9026450 Power dlstriLullon 11 90~6010 Flow/I\ P monitor

panel (X-3) panel (F-l)
AN520CIOH8 Screw (F-3) AN520CIOR8 Bcrew (F-3)
MS15795-808 Washer (F- 3) MS157P,ii-800 Washer (F-~)

MS35337-81 Lockwasher (F-3) MS35337-01 Lockwasher (F-3)
1031-13 Handle (F-3) 1035-13 Handle (P-3)
AN307CI032RI0 Screw (F-3) AN507CI032 RIO Screw (P-3)
9022821 Box (F-3) 12 9020020 Pressure/,\ P
MI'-70311 Circuit breaker monitor panel (F-I)

(F-3) AN520CIOHB Screw (F-3)
MP-7501l Cli'cult breaker MS15795-000 Washer (F-3)

(F-3) MS35337-BI Lockll'ashel' (F- 3)
RD417-4001-1010 Terminal board 1035·13 Handle (F- 3)

(F-3) AN507CI0321U0 Screw (F-3)
NAS1000-1-2 nus (F-3) 13 0026130 Electl'lcal utility
NASI 003 CIO-l strip (F-3) panel (F-I)
MS2fl227-3 Strip (F-3) AN520CI0H8 SCI'e\\, (F-3)
AN515C11l6 Screw (F-?) MS15795-B08 Washel' (F-3)
NASO'/9C04W Nut (F-3; MS3533'/-BI L".,jnvasher (F-3)
300-10 Terminal ~ov~r 1035·13 Hamlle (F'-3)

(F'-31 AN507 CI032lUO Screw (F-3)
NASIOO(l-4-3 [Ius (F-3) 9026130 Plate (F-3)
0042H51 Helay (F-3) AN515CBlUO Screw (F-3)
AN520C1Onl0 Screw (~-3) MS15795-807 Washer (1'-3)
LOI53 -0011- 0012 Washor (10'- ~) AN02Lll1l110-14 Se row (1'-3)
NAS070C3W Nut (1'-3) 1/1835335-71 Wablwl' (F-:l)
MS31021l~4-2S Connector (F-3) ANnOI-lO Washel' (1'-3)
MS3102R24-7S Conncelor (F'- 3) MS20341-101l Hut (F-3)
MS310~1t21-~2S COllneclol' (1'-3) 90177/1 Tel'mlnal (10'-3)
MS31021l28-12S Connector (~'-3) AN520CI0lU4 SCl'ew (1'-3)

8 TVn010-15 Power fJUpply (F-2) LD153-0010.. 0007 Wash"" (1'-3)
AN520<:10R8 Bcrow (F-3) NAS430D3-21 f»lacel' (1'-3)
MS15795-808 Washer (F..3) NAS079C3W Nut (1'-3)
MS35337-81 I'lekwashol' (F,·3) AN807·16C Adnptol' (F- 3)

9 9028000 l.ow-presHure A:,924-16<: Nut (1'-3)
monitor panel ([0'-1) 1.1)153- 0010-0031 Washer (1"-3)

AN520<:10HB Screw (1'-3) AN5I 5<:IH112 SCl'ew (1'-3)
MS15795-808 Washer (F-3) MS15790-807 Washer ~r.'-3)

MS35337-81 Lockwashor (1'-3) l'T02~;22-55S Conncctor (F-3)
1035-13 Handle (1'-3) AN515C4H7 SCI'ew (F-3)
AN507CI032HIO Screw (f'-3) MS15'195-fJ04 Washer (F-,1)

to 9025930 LN2 tank pressure NAS679C04W Nut (1'-3)
panol (F-I) PT02~:24-6IP Conncctor (10'-3)

AN520CI0H8 Screw (F-3) AN515C6fl8 Screw (1'-3)
MS15795-808 Washer (F-3) MS15795-805 Washel' (F-3)

Figure 10-13. Disassembly of Components 'fest Console (Sheet 8 of 25)
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Index Part Index Part
No. No. Dcscrip~_on No. No. l:>8sl'ripllon

13 NAS679C06W Nut (F..3) 17 ~026430 Utlllty outlN
(cont) PT02E16-23S Connector (F.. 3) panel (X-3)

AN515C4H7 Screw (F-3) AN520CIOR8 Screw (F-3)
MSIS'/95-804 Washel' (~'-3) MS1579S-808 Washer (F-3)
NAS679CC4W Nut (F-3) MS3S337-81 Lockwashcr (F-3)
PT02E22-21S Conneelor (F-3) 1035-13 Handle (F-3)
AN515C4R7 Screw (1"-3) ANS07CI032RlO Screw (F-3)
MS15795-R04 Washer (F-3) 18 9025950 Medium-pressure
NAS679C04W Nut (F-3) fuel compatlblc
PT02E22-21P Connector (F-3) panel (F-l)
AN515C4H7 Screw (F-3) AN520CIOH8 Screw (F-3)
MS15795-804 Washer (F-3) MSI "795-808 Washer (1"-3)
NAS679C04W Nut (F-3) MS35337-81 Lockwasher (1"-3)
MS31021t20-'1P Connector (F-3) R0265-1001-l)004 Ctp (F-3)
AN515C4R8 Scrcw (F-3) MS24393C4 Unton (~'-3)

MS15795-804 Washer (F-3) AN924-4C Nut (F-3)
NAS679C04W Nut (F-3) MS15795-816 Washer (F-3)
9026139 Box (F-3) 19 9025940 H1gh-prcss\II'e
ANS07 CI03 2Hl2 Screw (F-3) fuel compatible
MS25036-8 Terminal (F-3) panel (F-I)
320306 Terminal (F-3) AN520CIOR8 Sere\\! (F-3)
33156 Terminal (F-3) MS15795-808 Washer (1"-3)
pl'03 E22- 5SS Connector (F-3) MS35337-Rl IAlckwasher (F-3)
AN~ISC4HlO Screw (F-3) H0265-1001-0004 Olp (F-3)
MSI5795 Washer (F-3) MS24393C4 Union (F-3)
NAS679C04W Nut (F-3) AN924-4C Nut (F-3)
10-101960-22-5 OIP (F-3) MSIS'/95-810 WMhel' (F-3)
1''r02E22-21S Connectol' (F-3) 20 90224'/0-11 J.ow-prossure
AN~15C4RlO Serew (1"-3) panel (F-l)
MS15795-804 WashCl' (F-3) AN52?CI01l8 Screw (F-3)
NAS679C.'01W Nut (F-3) MS15795- 808 Washer 0'·3)
10·101960·22-5 Olp (F-3) MS35337-81 Loekwasher (1"-3)
257 Blndlnll post (F· 3) RI)265-1001·0004 Cap (F-3)
5272 Iloceptacle (F-3) MR2439:IC4 lJnlon (F-3)
AN515C8Hll Screw (ro· 3) AN924-4 C Nul (\0'-:0
MS1579 5- 807 Waaher (F-3) MS15705-810 Washer (10'-3)
NASO'/9COeW Nut (F-3) 21 9025920 Ilillh-pl'eHHul'e

14 90.6040 Utility No, I panel (F-!)
panel (X-3) AN520C1OR8 Screw (F·3)

AN520CIOH8 Screw (F-3) MS15'105-80B Washer (F-3)
MSI5'/95·808 V'1shel' (F-3) MS35337-81 Lockwnsher (F-3)
MS35337-81 LClckwashcr (F-3) R0265-1001-0004 Olp (1"-3)

1f) 0026050 Ulllity No. 2 MS24303C4 Union (F-3)
panel (X-3) AN024-4C Nul (F-3)

AN520C:IOR8 Scrow (F-3) MS15705-B16 WaHher (1"-3)
MS1570S-808 WaRhol' (1"-3) 22 0025010 System Bupply
MS35337-81 Lockw:lshel' (F-3) pane I (T"-1)

16 9026060 Utility No. 3 AN520CIOfl8 Screw (I"-3)
panel (X-3) MSI5'/95-008 Washer (1,'-3)

AN520CIOR8 Screw (F-3) MS3533'/-81. Lockwllshel' (/0'-3)
MS15795-808 Washer (F-3)
Mf)3533'1-81 Lockwnsher (F-3) ,- ,

----- ---
FigurE' 10 ·13, Disassembly of Components Test Console (ShE'et 9 of 25)
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R-3896·5 Section X
Volume I

Index Part Index Part
No, No. DescrIption No. No. Descript ion

23 9026080 Pneumatic source 27 AN520CI0HI0 Screw 1"-3)
control panel (cont) LD153-0011-0011 Washer (1"-1)
(F-l) AN007-16C Ad.1pter (1"-3)

AN520CI0IlO Screw (F-3) 1.D153 -0010·,0031 Washer (F'-3)
MS15795-00A Washel' (F-3) AN924-16C Nut (1"-3)
MS35337-Bl Lockwasher (F-3) MS3102H24·20S Connector (F-3)

24 9025990 Hydraulic high- AN515COfllO Scrcw (F-3)
pl'OSRUre monitor MS15795·B05 Washer (F'-S)
panel (F-l) NAS679C06W Nut (F-3)

AN520CIOll8 Screw (F-3) AN520U13101114 Screw (F-3)
MS15795-B08 Washer (F'-3) MS35335-74 Washer (1"-3)
MS35337-81 Lockwasher (1"-3) MS20341-10 13 Nut (1"-3)

25 9025980 Hydraulic medillm- MS25036-B Terminal (1"-3)
pressure monitor AN961-10 W;\Shel' (F-3)
panol (F-l) MS3102H20-7P ConMetol' (F-3)

AN520ClOHO Screw (F-3) AN515C4fllO Screw (f-3)
MS15795-808 Washel' (F-3) MS15795-004 Washer (F-3)
MS35337-01 Lockwasher (1"-3) NAS679C04W Nut (P-3\

~6 9025970 Hydraulic dlfferen- 9025903 Cover (1"-3)
tia I-pressure AN507CI032Il20 Screw (P-3)
monitor panel (1'-1) 20 9026070 HydrauHc panel

AN520CI0HB Scrcw (F-3) (X-3)
MS15795-BOO Washer (P-3) AN520CI0HO Screw (/0'-3)
MS35:J37-Bl Lockwasher (F-S) MS15795·80B Washor (10'-3)

2'1 9025960 Hydraulic control MS35337-01 Lockwashc'I' (F-3)
pane I (P-l) 29 9200090 PncunHltlc SOIlI'ee

AN520CIOHB Screw (1"-3) elt,ctrlcal panel
MS15795-800 Washer (£0'-3) (X-I)
MS3533'1-81 LockwllHher (1"-3) AN520CIOHB Screw (1"-3)
21-X- W-I-G Switch (F-3) MS1579ii-flOIl Washor (1"-3)
211-30492 Cover plate (1"-3) MS3533'1-81 Lockwaslwl' (1"·3)
10-9017500-123 Legend (1"-3) 30 111749 COlIsole (F-2)
221·30402 r.over plate (10'-3) 31 10-90261i04 Soll1nold valve
19-9017500-125 Le!(elld (f··3) (10'-2)
19.. 0041l07 Terminal Iloard AN903-1'1C Jlushln,( (F-3)

(F-3) 4[;97-8-300 Thrcadcd ploce
00?,(j404 &)JacC'r (10'-3) (1'-3 )

ANii15COHI2 Screw (1"-3) MS207'lO-f! l'ackin(1 (F-3)
Lfll[;3-00J 1-0009 Washcl' (F-3) MS2877fl-l0 Packing (1"-3)
NAS679COflW Nut (1.'-3) AN1l32-li C Union (F-3)
JAN-IN045M Diode (1"-3) AN0200Cfl Nut (1'-3)
nW67V761 Heslst"l' (1"-3) MS287'l'l- 8 Hlnll (F-3)
902590[, Suppo!'t (F-3) AN930CO gillow (1"·3)
AmO'lCI032HIO SCl'eW (1"-3) NABI004-60A Boll (1"-3)
LD153 -0010- 0007 Wash,'l' (1"-3) NAS42I.lDf!- 06 &'pacer (1"-3)
NAS879C'3W Nul (1'-3) HDI [;3- 5004 -0004 Washel' (F-3)
9026136 Plate (1"-3) NAS6'19C4W Nut (1"-3)
AN515COH8 Scrc'IV (1'-3) MS15795-810 WlIslwr (1"-3)
LD153-0011- OOlJ Washer \ [0'-3) 32 19·9026509 Flowmeter (10'-2)
AN520CIOll0 Screw (1"-3) 4861'-8-300 Threaded piece
LD153· 0011-0011 Wash"r (F-3) (F-3)
9025960 Plate (1'-3) MS28778,·8 Packing (I·'-3)

F'igurc 10·13, Disassembly of Components Test COIlBO!t> (Sheet 10 of 25)
Changed 12 November 1969 10-39



Section X R-3896-5
Volume I

Index Part Index Part
No. No. Description No. No. Descl'lption

3~ 19-9026515 TI'ansducer (F-2) 41 MS28778-4 Packing (F-3)
AN918C8 Tee (F-3) (conll MS28778-8 Packing (F-3)
4591'-8·300 Threaded piece 42 19-9026508 Flowmeter (F-2)

(F-3l 486'1'-8-300 Threaded piece
MS28778-8 Packing (F-3) (F-3)

34 19-9026502 Solenoid valve MS28778-8 Packing (F-3)
(F-2) 43 19-9021939 Prcssure switch

35 19-9026504 Solenoid valve (R20, S21, S22,
(F-2) S23, S25) (F-2)

59'1'-4 -30055- LOX Threaded piece 4591'-4-300 Threadcd piece
(F-3) (F-3)

36 19-9026505 Solenoid valve MS28778-4 Packing (F-3)
(F-2) 44 a026ll0 Bracket (X-3 l

MS28778-6 Packing (F-3) AN520C416Hl0 Screw (1"-3)
4591'-0-300 Threaded piece MS15795-810 Washer (F-3)

(F.3) NA8679C4W Nut (F-3)
AN8~2-6C Union (F-3) 45 19-0026513 I'ressure switch
MS28777-6 Ring (F-3) (524) (F-2l
AN6280C6 Nut (F-3) 4591'-4-300 Threaded piece
AN893-14C Bushing (F-3) (F-3)

~
MS28778-16 Packing (F-3) MS26776-4 Packing (F-3l

" 37 19-9026507 Dome regulator 46 Dn52749 alble (F-3)
(F-2) 47 RDI17-4001·0020 Ter'mlnal board

0026121 Bracket (F-3) (F-3)
NASI004-OA Iloll (f'-3) 48 3088-0 Resistor' plug
HfJ153-5004-0004 Washer (F-3) (HTD5, HTl.l6)
NAS679C4W Nut (F-3) (,-3)
MS15705-810 Washer (F-3) 40 Z1303 ~;lcetronlc8

4501'-4 ·300 Threaded piece flowmetcr W-2)
(F-3) AN520C10H.24 Screw (F-3)

MS2R778-4 Packing (F-3) MS15705-808 Washer (F-3)
38 10-0026503 Solenoid va Ive MS43DOO-64 Spi.~el (F-3)

(F-2) 50 0025925 Box (X-3)
AN038i:16 Tee (F-3) AN520CIOnl4 Scrcw (1'-3)
AN832 .. /(\C Union (10'-3) MS15705-800 Washor (I,'-3)
AN6200ClO Nut (1"-3) ijl 9022640 Outlet :X-3)
MS20778-16 Packing (I<'-3) AN520C416B8 Scrcw (1"-3)
MS20777-16 fltng (F-3) MS15795-810 Wnsher (F-3)
59'1'-4-3005S Threaded piece NAS679C~W Nut (F-3)

(F-3) 52 10-9022606-1 Valve (F-1)
50H-4-300SS Tallplecc (f'-3) 450T-4-300 Threaded piece
50N-4-3005S Nul (F'-3) (F-3)
MS28775-214 Packlnlt (F-3) MS28778-4 Packing ;F-3)

30 051310-043 I.Almp (F-3) 53 9022513 Tube (F-3)
40 101,,3830-973 Lamp (F-3) MS28770-2 Packing (f'- 3)
41 10-9021035 T,'illlsducOl' (F-2) 54 19-9021920-3 Gage (F-I)

AN037CO CroaB (1"-3) AN507C42ent4 Screw (F-3l
AN893-3G nushing (f'-3) NAS679c4W Nut (F-3)
4591'-4-300 1'hreaded Illece 459H-4-300 TaUplece (f'-3)

(1'-3) 450N-4-300 Nut (F-3)
4Wr-8-300 Threaded Illece AN6289C4 Nut (1'-3)

(F-3) 440-4-300 Tee (F-3) • If,
Figure 10-13, Disaseembly or Components Test O::onsole (Shoet 11 or 25)
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H-~806-5 Section X
Volume I

Index Part Index Pal't
No. No. Description No. No. lJescriptlon--
54 MS28778-4 Packing (P-3) 64 1\)-9021937-7 Hellef valve (F-I)

(con!) MS287'/7-4 Hing (F-3) ANB93-16C /lul<hing (r· 3)
MS28'178-2 PackJnK (F-3) 459T-4-3lJO 'fhrr'adcd pieec

55 9026034 Tube (F-3) (1"-3)
MS28778-2 Packing (F-3) M~2B77H-4 Pa,'king (1.'-3)

56 4891'-4-300 Threaded piece M~28'178-12 Parkl"!~ (F-3)
(F-3) AN8.12-8C U"lIln (F-3)

489N-4-300 Nut (1'-3) AN893-3C /lushinf, (1'-3)
57 9026032 Tube (10'.3) AN6289(8 Nut (F-3)

MS28'178-2 Packing (1'-3) MS~8'1/'/-8 Nut (F'-3)
4871'-4-300 Threaded picce AN938C8 Tec (1'-3)

(1'-3) :.1828778-8 Packing (1'-3)
489N-300 Nut (F-3) 65 9026007 Tubc (1"-3)
AN814-4C Plug (I·-3) MS207/8·2 I'ackln[( (1'-3)
MS28778-4 Packi"l: (F'· 3) f.6 90211009 • 'l\lhe (1'-3)

58 19·9021929-7 Gage (F-I) M828776-2 Packln~ (1'-3)
ANf,20C416R16 SCl'CW (F-3) 67 90260411 Tube (F·3)
MS1579B- 610 Waslwr (F-3) MS287'/El-2 Packll1ll (1'-3)
NAS679C41V Nut (F-3) 68 ·JB9T·4-300 Thr~aded ple('e
450[1·4-300 TallpiN:e (1'-3) (F· 3)
450N-4-300 Nut (F·3) 69 443-4-000 Cros!> (1'-3)
AN62U9C4 Nut (1'-3) 70 902645,1 Tub(' (F-31
440-4 -300 Tee (F-3) M8287'18 ·2 Pa,'kll1l! (F·;ll
M~287'(IJ-2 Packing (F-3) '/1 00204 ~6 Til b,' (i-',.:I)
MS 211'1'18-4 Packing (F·3) MS287'11I-2 Packlnl: (F·3)
MS28'1'17-4 Hill/{ (1-'.·3) 72 19-9021ll37-12 Hcllar v.dve ("'-1)

50 0026455 Tuho (1'-3) AN893-IOC Bushing (",.. ;i)
MS2U7'/8-2 I'acklnr, (F-3) 450'1'-4-300 Thl'caderl plc,'c

60 10-00211)29-0 Ga!\e (i:'·I) (1.'-3)
AN520C41G1\16 Screw (1'-3) MS287'/8-4 Packing ~ 1"·3)
MS15795-810 Washnr (1'-3) MS28778-12 J'.\(~klnr: (1'-3)
NAS670C4W Nul (~'-3) AN0280C8 Nul (le.:J)
450-4-300 Tallplecc (le-3) MS211'/77 - 8 Hing IF'·3)
450N-1· 300 Nut (F-3) AN03fJC8 '('er' (1'-3)
AN628001 Nul (1,-.3) AN032-IJC Union (F- 3)
44C·4-300 Te£' (~'-3) ANII03·3 C /lushinf, (10'.3)
MS28778-2 Packlnv, (F-3) MS26'1'78-8 Pn('klnl( (1"-3)
MS28778-4 Packing (1-'·3) 73 9026466 '['nbc (1"-3)
MS287'/7-4 Hln!, (1"-3) MS207711-2 Packlnl: (f-a)

61 9026006 Tube (F'-3) 407T-4-300 '!'hl'('acll'd 1'1(1c(,I
MS28778-2 Packing (P-3) (1"-3 )

62 0026003 Tubo (10'-3) 480N-4-300 Nul (1'-3)
MS2W/78-2 Packing (1'-3) AN1J14-4C Plnl: (F-:l)

03 0026005 Tube (F· 3) M820'l78-4 Pac'killl: ("'-3)
MS287'/8-2 Packlnl: (10'·3) 74 0025935 'rube (1".. 3)
487'1'-4-300 Th rcadcd plnce MS26778-2 Packing (1"-3)

(F-3) 487'1'-4 ·300 Threaded plcce
4BON-4-300 /lilt (1'-3) (1'-3)
AN814-4C Pilip, (F-3) 480N-4··300 Nut (F-3)
MS28778·4 Paeking (Jo'-3) AN814-4 C J'luIT (10'-3)

MS2877lH Packin[: ("'-3)--
Figure 10-13. Disassembly of Components Test Console (Sheet 12 of 25)
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S~ctlon X 1t-3896··S
VolunlP I

Index Par! Index Pal'!
No. No. Descriplion No, No, Descrlptlor,

'/5 902[)033 Tube (F-3) 86 4591'-8-300 Threaded pl~Cl'

M&28'/78-2 I'a('klng (F-3) (cont) (F-3)
76 9022459 Tube (F-3) MS287'/d-8 Packing (F-3)

MS2877R-2 Packing (1"-3) MS28778-4 Packing (F-3)
77 19-902192\H Gq;e (F-1) 87 443-4-300 Cross (F-3)

AN520C416R16 Screw (F-3) 459H-4-300 Ta Upiece (1"-3)
MS15795-810 Washer (F-3) 'l50N-4-300 Nul (F'·3)
NAS6'f9C4W Nut (F-3) AN6289<':4 Nul (F-,1)
459n-4-~OO T~,ilpiece (1"-3) MS28778-4 Packing (F-3)
450N-4-300 Nut (F-3) MS28777-4 Ring (F-3)
AN62R9C4 Nut (F-3) MS28778-2 Packing (F-3)
MS28'/78-4 Packing (F-3) 88 9026532 Tube (F-3)
MS28'17'f-4 Ring (I"-3) MS287'f8-5 Packing (F-3)
MS28'/'f8-2 Packing (1"-3) 89 9026529 Tube (F-3)
440·4-300 'rec (F-3) MS28778-5 Packln!( (F..~)

76 Q026041 Tub~ (F-3) 90 AN938C8 Tel' (F-3)
MS28778-2 Pacl<ing (F-3) 4591'·8-300 Threaded p:ece

79 9022465 Tube (F-S) (F-3)
MS28'f78-2 Packing (F-3l AN893-3C Bushing (F-3)

80 9025922 Tuhe (F'-3) 4591'-4-300 TJJrcaded pWce
MS28'178-2 Packing (F-3) (F-3)

81 19-9022606-1 Valve (F-l) MS28'/78-8 Paekinr: (F-3
MS15795·820 Washer (1"-3) MS287'f8-4 Packing (F-3)
459'1'-4-300 'J'hreaded piece 91 9026095 Tube (F-3)

(F-3) MS287'f8-2 Pac]ling (F-3)
459R-4-300 Tailpiece (F-3) 92 19··9021937-6 ReHer valve (F-1)
450N-4-300 Nut (F-3) AN32·B(e Tlnion (1'-3)
AN628~C4 Nut (F-3) AN6289t:8 Nul (F-3)
MS287'/8-4 P:lcking (F-3) AN938CB Tee (F.·3)
MS2677'f-4 Ring (F-3) ANU93-3C Dushing (F-3)
MS28778-2 Packing (F-3) 459T-4-300 Threaded piece
440-4-300 Tee (1'-3) (1'-3)

82 19-9021937-2 Hdif,t valve (F-J ) MS287'fB-B Packinf, (.1'-3)
AN893·3C BushIng (1'-3) Mll287'/7-8 Hinr, (1'-3)
MS28778-B Packing (1'-3) MS2B'I'I8-4 Facklnff (1'-3)
ANB32-4C Unlon (F-3) 03 0020484 TulJe (1'-3)
AN0289C4 Nul (F-3) MS2B'I/8-2 l'ac];ing (1'-3)
MS?8778-4 Paciling (F-:q 94 9020015 Tube (I'-~n

MS21l'l77-4 Rlng (1'-3) MS28'/78-2 Packing (1'-3)
AN938C4 Tee (F-3) 95 19-9C21928-1 Gage (F-1)
4591'-4-300 Tl,readed piece AN507C428HJ4 Screw (F-3)

(F-3 ) NAS679C4w Nut (F-3)
83 9CJ25932 Tube (1'-3) 4591'-4-300 Threade'l picee

MS287'18-2 Packing (F-3) (1'-3)
84 9025936 Tube (1'-3) MS28'/'/8-4 Packing 0"-3)

MS28778-2 Packing (1'-3) 96 9025928 Tube (1'-3)
85 13-9021932-2 Hegulator (1'-2) MS28'1'f8-2 Packing (1"-3)

459'1'-4-300 Threaded plcee 97 90264'/8 Tube (1'.3)
(F'-3) MS28'178-2 Packing (1'-3)

MS287'/8-4 Packing (F'.3) 98 19- 0021934-6 Gage (F-l)
81l 19- 902260fl-1 Valve (F-l) LD103-0010-0000 Washer (F-3)

AN894C3,4 Bushing (1'-3) 459'1'-4-300 Threaded piece
(F-:))

Figure 10-13, Disassembly of Compon~nts Te3t CoMole (Sheet 13 of 25)
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Intlex----i;arl
No. No.

R-389B- 5
Volume I

IndeK
Description No,,.,-,--- ---

Section X

Part
______!'..?: ,J)~~r.~,l~__

98
(coni)
99

100

101

102

103

104
105

106

107

10;

109

110

AN81~-4C

Ml;2B778 ..4
00264n
M828778-2
48'/'1' ·4-390

489N·4·300
AN814-4 C
MS?8'/7H-4
9026'17'1
M8287'/8·2
4U 7T -'1- :lOO

489N-4-300
AN814-4C
MS28778-4
9026479
M828778··4
9026470
467'1'-4-300
489N-4-300
AN814-·!C
MS28778,,4
19,·9022606-1
11181 ij7fJ5-820
459H-4-300
450N-'1 ..300
AN0289C4
111826778-2
M82WI'IB-4
M826'777-4
'1591'-'1-300

443-4-300
9026463
MS287'18 ·2
9026019
M828776-2
9026017
111528778-5
9026016
M828'/'18-5
9026018
111828778-5
407'1'-6-300

469N-~-3Gn

f,N814-BC
MS28778-~

9026012
111828778- 5
487'1'-8,,300

Plug (l'-3)
Padllll[( (F-3)

'rube (F-3)
Packing (F-3)
Threaded piece
(F-3l
Nut (F-3)
Plug (F-3)
rJ,H;king (f'-3)

Tube (F-3)
Packing (1"-3)
Threaded piece
(F-3 )
Nut (1"-3)
PIW( (F-3)
Packil)~ (1-'-3)

Tube (F-3)
Packin!; (F-3)

Tube (1"-3)
l'l,cklllg (F-3)
Nut (F-3)
Plug (F-3)
Packin[( (F-3)

Valve (f'-1)
Washer (F-3)
Tailpiece (F-3)
Nut (F-3)
Nut (F-3!
Parking (1-'-3)
Paeking (~'-3)

Ring (F-3)
Threaded pieee
(F-.1 )
Cros~ (F-3)
Tube (F-3)

Pal'killg (F-3)
Tu!.>a (1",3)

Padting (F-3)
T'Jbe (F-3)
Packin" (F-3)

Tube (1"-3)
Packing (F-3)

Tube (F-3)
Packing (F-3)
Threaded piece
(F-3 )
Nut (F-3)
Plug (1"-3)
Packing (F-3)

Tulle (F-3)
Packing (F-3)
TIll'eaded piece
(F.. 3)

110
(COIlt)

11J

11.2

113

114

115

116

117

118

489N.. IJ-3QO
ANfl.l4 .. 8C
M820771l-3
19-9021937.. 0
AN893-3C
459'1'-4-300

MH28778-4
AN63~-RC

AN6269C8
AN938C6
Mf:i28'/'/B-8
M8?b77'/-8
9020028
MS2R778-2
19,·9021928-1
h',,07C428H14
NA8679C4W
4 G9T-4-300

MS2B'178-4
9022485
MS28778-2
19·9022000-1
MS15795-82Q
AN832-4C
AN0289C4
AN936C4
4591'-4-300

M828778-4
M828777-4
19-9021934-5
LD153-0010-0009
4591'-4-300

ANB14-4C
MS28778 .. 4
9026023
M828776-2
487T-4-300

489N-4· 300
AN814-4C
1118287'/8-4
9026025
M828778-2
48'IT-4-300

489N-4-300
AN814-4C
M628778-4

NII( (1'-1)
Plug (F.. ~)
P:Jcking (F,·3)

Helief valve (1"-1/
Hushin!: (1'-3/
Threaned piece
(1'-3 )
I'ac!'in[; (1'-3)
Union (F-3)
Nul (1'-3)
Tee (F-3)
Packing (1"-3)
Hin[( (1-'-3)

Tulle (1"-3)
Paclling (F-3)

Gage (1'-2)
Serew (1"-3)
Nut. (F.. ;J)
1'IH'Gudcd picce
(F-J)
Pack\ill~ (F-3)

Tullo (1'-3)
Pacl"ng (F-3)

Valvp (['-1)
Washel' (F-3)
Union (1"-3)
Nut (1"-3)
Tee (F..3)
Threaded I'iec~

(F-3)
Packing (1"-3)
Hin!?' (F-3)

Gag(> (1"-2)
Waf;lJOr (F-3)
rrhrparl(ld piece
(F-3)
Plug (F-3)
Pacl,ing (F-3)

Tube (1"·3)
Packing (F-3)
Threaded piece
(F-3 )
Nut (F-3)
Plt,g (1"-3)
Puckln!; (F-3)

Tube (F-3)
Paeking (F-3)
Threaded piece
(1"-3)
Nut (1"-3)
Plug (F-3)
Packing (1"-3)

j"lgure 10-13. Disassembly of Components '1'ea( Console (8heet 14 of 25)
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H-3896-5 Section X
Volume I

,-

-
Index Part Index Par!
No. No. Dese ription No. No, Descript ion-- -- --
134 9026057 Tube (F-3) 141 48'1'1'-4-300 Threaded piece

M828778-2 Packing (F-3) (cont) (F-3)
487'1'-4-300 Threaded piece 489N-4-300 Nut (F-3l

(1"-3) AN814-4C Plug (F-3)
489N-4-300 Nut (F-3) M828778-4 Packing (F-3)
AN814-4C Plug (F-3) 142 9025979 Tube (F-3)
M828778-4 Packing (F-3) MS28'1'18-2 l'll.cking (1'-3)

135 9026053 Tube (F-J) 48'/1'-4-300 'rhrcadcd piece
M828778-2 Packing (F-3) (F-3)
48'1'1'-4-300 TllI'eaded piece 489N-~-300 Nut (1"-3)

(F-3) AN814-4C Plug (1"-3)
489N-4-:100 Nul (1"-3) M828778-4 Packing (F-3)
AN814-4C Plug (F-3) 143 9026064 Tub(" (1"-3)
M828'178-4 Pack;Ilg (1'-1, 111828778-2 Packing (P-3)

136 9026054 Tube (I"-.j) 4IJ'I'I'-4-300 Th.'eaded piece
1I1S28778-2 Packing (F-3) (1,'-3 )
487'1'-4-300 Threaded piece 489N-4-300 Nut (1"-3)

(F-3l AN814-4C Plug (F-3)
489N-4-300 Nut (f'-3) M828778-4 Packing (F-3)
AN814-4C !)lug (F-3) 144 9026062 Tube (F-3)
M828778-4 Packing (1"-3) M828778-2 Packing (1"-3)

137 9026055 Tube (1"-3) 487'1'-4-300 Threaded piece
MS28778-2 Packing (I"-3) (1"-3)
48'1'1'-4-300 Threaded piece 489N-4-300 Nut (F-3)

(F-3) AN814-4C PIup; (1"-3)
489N-4-300 Nut (F-3) M8287'18-4 Packing (F-3)
AN814-4C Plug (F-3) 145 9026496 Tube (F-3)
MS28778-4 Packing (F-a) MS28778-2 Packing (F-3)

.138 9026056 Tube (F-3) 48'1'1'-4-300 Threaded piec~

MS28778-2 Packing (F-3) (F-3)
487-4-300 Threaded piece 489N-4-300 Nul (F-3)

(F-3) AN8'. '-4C !'lug (F-3)
489N-4-300 Nul (F-3) MS2li'/78 -4 Packing (F-3)
AN814-4C Plug (F-3) 146 9026497 Tube (F-3)
M528778-4 Packinf( (F-3) 1I1S28778-2 Packinf~ (F-:l)

139 90;),6035 Tube (F-3) 48'1'1'·4-300 Tlu'eaded piece
M528778-2 Packing (F-3) (F.,3)
4871'-4-300 Threaded piece 489N-4-300 NIII (F-3)

(F'-3) AN814-4C Plug (F'-3)
489N-4-300 Nut W·3) 1I1S28778-4 Packing (1"-,1)
AN814-4C Plug (F-3l 147 9025954 Tube (F-3)
MS28778-4 Packing 0"-3) M828778-2 Packing (F'-3)

140 9026492 Tube (1"-3) 487T-4-JOO Threaded piece
MS28778-2 Packing (F-3) (F-3)
4871'-4-300 THreaded piece 489N-4-300 Nut (F-3)

(1"-3) AN814-4C P1ur; (F-3)
489N-4-300 Nul (F-3) MS28778-4 Packing (F-3)
AN814-4C Plug (F-3) 148 9026039 Tube (F-3)
MS28778-4 Packinp; (F..3) MS28778-2 Packing (F-3)

141 9025904 Tube (F-3) 1.4~ 4891'-4-300 Threaded piece
M828778-2 Packing (1"-3) (F -3)

--
Figure 10-13. Disassembly of Components Tesl Coneole (Sheet 16 of 25)

Added 12 November 1969 10-42C



Seetion x n-3896-5
Volume I

----_. ---- -----
Index Part Index Part
No, No. Description No, No, D'Jscription----
ISO 9025953 Tube (1'-3) 161 M528778-4 Packing (F'-3)

M828778-2 Packing (F-3) (cont) M828777-4 :-ling (1'-·3)
151 9022459 Tube (1'-3) MS28778-2 Packing, ,--3)

M828778-2 Packing (1'-3) 459'1' .. 4-300 Threaded piece
152 11)-9021929-8 Gage (1'.1) (1'..3)

AN5200416R14 Screw (1'-3) 162 19-9022606-1 Valve (F-l)
NA8679C4v! Nut (1'-3) 163 9025955 Tube (1'-3)
111815795··810 Washer (1'-3) M828'/78-2 PackIng (1'-3)
4591l-1-300 Tallplcce (1'-3) 164 9025949 Tube (1'-3)
450N-4-300 Nut (1'-3) M828778-2 Packing (/0'-3)
AN6289C4 Nut (1'-3) 165 19-9021932-2 Hegulator (1'-2)
440-4-300 Tee (1-'-3) 459T-4-300 Threaded piece
M828778-4 Packing (1'-3) (1'-3)
M828777-4 H;ng (F'-3) M828'/78-4 Packing (1"-3)
M828778-2 Packing (1'-3) J66 9026037 Tube (1'-3)

153 9022456 Tube (1'-3) M828778 -2 Packing (1'-3)
M828'/78-2 Packing (1'-3) 167 489'1'-4-300 Threaded 1'1 ece

154 9022577 Tube (}'-31 (1'-3)
M82b778-2 Packing 1'-3) 168 9025946 Tube (1'-3)

155 19-9022606-1 Valve (F-l) M828778-2 Packing (F-3)
M815795··820 Washer (1'-3) 169 9022468 Tube (F-3)
459H-4-300 Tailpiece (F'-3) M828778-5 PaCking (1'-3)
450N-4-300 Nut (F-3) 170 19-9022606-1 Valve (F-l)
AN6289C4 Nut (1'-3) M815795-820 Washpr (F-3)
459T-4-300 Threaded piece ANR32-8C Union (F-3)

(1'-3) AN628~C8 Nul (F-3)
M828778-4 Packing (F-3) AN938C8 Tee (1'-3)
M828777-4 Hing (1'-3) 459'1'-8-300 Threaded piece
M828778-2 Packiug (1'-3) (1'-3)
440-4-300 Tee (1'-3) 4fi9T-4-300 Threaded piece

156 19-9021937-6 Relief I"ollve (F-l ) (F-3)
AN832-8C Union (F-3) AN893-3C Bushing (F-3)
AN6289C8 Nul (F-3) M828778-8 Packing (F-3)
A:-l937C8 Cross (10'-3) M828778-4 Packing (F-3)
AN8&3-3C Bushing (F-3) M828777-8 Ring (1'-3)
459'1'-4-300 Threaded pifJcp 1'/1 lJ .. 9021929-10 CaRe (1'-2)

(F-3) AN520C41M1l1 Screw (F-3)
MS26778-6 Packing (F.. 3) NA8679C4W Nul (F'-3)
M828777-8 Ring (£0'-3) M815795-610 Washer (F-3)
M828778-4 Packing (1'-3) 459H.. 4-300 Ta:lpicce (F-3)

157 9026068 Tube· (1'-3) 4fiON-4-300 Nut (F-3)
M828778-2 Packing (F-3) AN6289C4 Nut (F-3)

158 9025976 Tube (F-3) M828778·4 Packing (F-3)
M828'/78-2 Packing (F-3) M82877'1-4 Hlllg (F-3)

159 9025956 Thbe (1'-3) M828778-2 Packing (1'-3)
M828778-2 Packing (F-3) 440-4-300 Te~ (F-3)

160 9026043 'rube (F-3) 172 9022465 Tube (:--3)
M828778-2 Packing (F-3) MS28'/78-2 Packing (1'-3)

161 443-4-300 Cross (F-3) 173 9022473 Tube (F-3)
459R-4-300 Tailpiece (F-3) M828'/78-2 Packing (F-3)
450N-4-300 Nul (1'-3) 174 19-9022606-1 Valve (F-l)
AN6289C4 Nut (1'-3) M815795-820 Washer (1"-3)

--
Figure 10-13, Disassembly of Components Test Console (8heet 17 of 3J)
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11-3896-5 Section X
Volume I

--Index Pal't Index Part
No, No, Description No, No. Description

174 459H-4-300 Tailpioce (F-3) 185 19-9026514 Check valvp (F-3)
(cant) 450N-4-300 Nut (F-3) AN815-8C !Inion (F-3)

AN6289C4 Nut (F-3) AN893-12C llu"hin~ (F-:l)
459'1'-4··300 'J'hre;\ded piecc 450'1'-6-300 Thrcadpd pice,'

(F'-3) 11'-3)
MS28778-4 Packinf, (F-3) MS28778-8 Packing (F-3)
MS20'l77-4 Iling (F'-3) MS2B77B-6 Packing (F'-·3)
MS28778-2 Packing (F-.1) AN815-0C Union (F·3)
410-4-300 Tce (F'-3) 186 on20030 Tubp (F·3)

175 0026069 Tube (F-:n MS28778·2 Packing (F··3)
MS28778-2 Paekillg (1"-3) 107 480'1'-4-300 Threaded piece

170 9025942 Tube (F-3) (F-3)
MS28778-2 Pa~king (F-3) 188 0025947 Tube (F-3)

177 9022462 Tube (F-3) MS28778-2 Packing (F-3)
MS28778-5 Papkln[: (F-3) 189 9022459 Tube (f'-3)

178 19-9021932-5 Hegulalor ("'.2) MS2877B-2 Packing (1'-3)
459'1'-6-300 Thread ',d piece 190 9020042 Tube (F-31

(F-3i MS28778-2 Packing (F-3)
4591'-8-300 Threaded plect 19t 19-9021929-1 Gal!(' (F-J)

(F-3) AN520C41'JH16 Scr~w (F-3l
MS28778 -0 Packing (F-3) NAS679C4W Nut (F-3)
MS28778-8 Packinr, (F-3) MS15795-810 Washer (1'-3)

179 AN937C8 Cross (F'-3) 459R-1-300 Tailpiece (F·3)
AN393-3C Bushing (F-3) 450N-1-300 Nut (F-3)
4591'-8-300 Threaded pi!.'ce AN0289C4 Nut (F-3)

(F-3) MS28778-4 Packing (F-3)
459';'-4-300 Threaded plN'c MS28777-1 Ring (1'-3)

(F-3) MS28778-2 Packing (F-3)
MS28778-8 Packing (1'-3) 440-4-300 Tce (F-3)
MS28773-4 Pacl,lng (F-B) 192 0026046 'rube (F-3)

180 9026097 Tube (F-3) MS28778-2 Pa.cklllg (F-3)
MS28778-5 Packlnl-: (F-3) 193 9022464 Tube (F-3)
487'f-8-300 Threaded piece MS28773-2 Paclling (F-3)

(F-3) 194 19-9022006-1 Valve (F-l)
489N.. 8-300 N"t (F-3) MS15795-820 Washer (F-3)
AN814-8C 1'1,,1' (F-3) 45\lR-4-300 Tailpiece (1'-3)
MS2877B-8 Packing (1'-3) 450N-4-300 N"t (1'-3)

181 9026527 Tube (F-B) AN6289C4 Nut (1'-3)
MS28778-2 Packing (1'-3) 410-4-300 Tee (F-3)

182 9025945 Tube (1'-3) 4591'-4-300 Threaded piece
MS28778-2 Packing (1'-3) (F-3)

183 9026099 Tube (1'-3) MS28778-4 Packing (F-3)
MS28778-4 Packing (F-3) MS28777-4 Ring (F-3) ;

184 AN938CG Tee (F-3) 1.1S28778-2 Packing (F·3)
4591'-6-300 Threaded piece 195 10-9021937·1 11E'llel valve (F-l)

(F-3) AN893-10C Bushing (1'-3)
AN893·2C 1311shillg (1'-3) AN832-8C Union (1'-3)
159'1'-4-300 Threaded piece AN6289C8 Nut (F-3)

(F-3) AN893-3C Bushing (F-B)
MS28778-6 ~>acklng (F'-3) 4591'-4-300 Threaded piece
MS28778-4 Packing (F-3) (F-3)

~

Figure 10-13, Disassembly of C('mponents Test Console (Sheet 18 of 25)
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Section X R-3896-5
Volume I

•Index Part Index Part
No. No, Description No. No. Description

195 MS287'/8-12 Packing (F-3) 209 9022465 Tube( 1"-3)
(conI) MS28778-8 Packing (1"-3) MS28778-2 Pad-.lnp; (1"-3)

MS28'/77-8 Ring (1"-3) 210 9022455 Tube (1"-3)
MS28'/78-4 Packing (1"-3) MS28778-2 Packing (1"-3)

196 9025938 Tube (1"-3) 211 19-9022606-1 Valve (1"-1)
MS26778-2 Packing (1"-3) MS15795-820 Washer (1"-3)

19'/ 9025957 Tube (1"-3) 4!i9R-4-300 Tailpiece (1"-3)
MS28778-2 Packing (1"-3) 450N-4-300 Nut (1"-3)

198 19-9021932- 1 RegUlator (.--2) "N6289C4 Nut (1"-3)
459T-4-300 Threaded piece 459T-4-300 Threaded piece

(1"-3) (1"-3 )
MS28778-4 Packing (F-3) MS28'/78-4 Packing (1"-3)

199 19-9022606-1· Valve (1"-1) MS28777-4 Ring (1"-3)
MS15795-820 Washer (1"-3) MS28778-2 Packing (F-3)

200 413-4-300 Cross (1"-3) 212 440-4-300 Tee (1"..3)
459R-4-S00 Tallp!ece (1"-3) 213 9022453 Tube (1"-3)
450N-4-300 Nut (1"-3) MS28778-2 Packing (1"-3)
AN6289C4 Nut (1"-3) 214 19-9021932..3 Hegulator (1"-2)
MS28778-4 Packing (1"-3) 459T-4-300 Threaded piece
MS28'/77-4 Hlng (1"-3) (1"-3 )
MS28'1'/8-2 Packing (F-3) MS28778-4 Packing (1"-3)

201 9025939 Tube (1"-3) 215 19-9022606-1 Valve (F-l)
MS28778-2 Packing (1"-3) MSlfl795-820 Wa~hcr (1"-3)
487T-4-300 Threaded piece 216 443-4-300 Cross (1"-3)

(1"-3) 459R-4-300 Tailpiece (1"-3)
489N-4-300 Nut (F-S) 450N-4-300 Nut (1"-3)
AN814-4C Plug (F-3) AN6269C4 Nut (1"-3)
MS28778-4 Packing (F-3) MS28778-4 Packing (1"-3)

202 9025937 Tube (1"-·3) MS28777-4 Ring (1"-3)
MS~8778-2 Packing (1"-3) MS28778-2 Packing (1"-3)

203 9026051 Tube (F'-3) 217 9025926 Tube (1"-3)
MS28778-2 Packing (F-3) MS28'/78-2 Packing (1"-3)

204 489T-4-300 Threaded piece 218 440-4-300 Tee (1"-3)
(F'-S) 219 9022353 'rube (1"-3)

205 9025927 Tube (F-3) MS28776-2 Packing (F-3)
MS28778-2 Packing (F-3) 220 9025918 Tube (1"··3)

206 9022459 Tube (F'·3) MS267'/6-4 Packing (F'-3)
MS28778-2 Packing (F'-3) 221 19-9022606-1 Valve (F-l)

207 90224~8 Tube (F'-3) MSt5795-820 Washer (F'-3)
MS28778-2 Packing (F'-3) AN894C6-4 Bushing (P-3)

208 19-9021929-5 Gage (F-1) MS28778-4 Packing (F-3)
AN520C418R16 Screw (F-3) AN832-6C Union (1"-3)
MS15795-81O Washer (1"-3) AN6289C6 Nut (F-3)
NAS679C4W Nut (F-3) MS28777-6 Ring (F-3)
459H-4-300 Tallplece (F'-3) 459T-6-300 Threaded piece
450N-4-300 Nul (1"-3) (1"-3)
AN6289C4 Nul (F-3) 459'r-4-300 Threaded piece
MS287'18-4 Packing (1"-3) (F-3)
MS28777-4 Ring (F·3) MS28778-6 Packing (F-3)
MS28'i78-2 Packing (1"-3) AN938C6 Tee (F-3)
440-4-300 Tee (F-3) AN893-2C Bushing (F-3) ,

x

F'igure 10-13. DiEassembly of Components Test Console (Sheet 19 of 25)
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R-3896-5 Seclk,' X
Volume J

Index Part Index Part
No. N0. Description No. No. D~scrlptlon

- , Tube (F-3)222 9025917 232 MS2877B- 4 Packing (F- 3)
MS2B77B-4 Packing (F-3) (cont) MS28777-4 Ring (F-3)

223 19·9017879-2 Gage (F-2) AN893-2C Dushing (F-3)
AN5l5C6HIO Screw (F·3) MS28778-6 Packing (F-3)
MS15795-805 Washer (F-3) 4591'-6-300 Thr"aded piece
NAS679C06W Nut (F-3) (F-3)
AN832-4C Union (F-3) AN938C6 Tee (P-3)
AN6289C4 Nut (F-3) ~,83 9025914 Tuhe (F-3)
MS28778-4 Packing (F··3) MS28778-4 Packing (F-3)
MS28777-4 Hing (}'-3) 234 19-9026514 Check valve (F-3)

224 90:>'6093 Tube (F-3) 235 9025915 Tube (F-3)
MS28778-2 {'acklng (F-3) MS28778-4 PackIng (F-3)

225 902608B Tube (F-3) 236 AN937C8 Cross (F-3)
MS28778-2 Packing (F-3) ANBI5-8C Union (F-3)

226 19-9021937-5 Relief val ve (F-l) AJl/894C8-4 Ilunhing (F-3)
440-4-300 Tee (F-3) AN893-12C Bushing (F..3)
459R-4-300 Tallplecp (F-3) MS28778-B Packing (F'-3)
450N-4-300 Nut (F-3) 459'1'-4-300 Threaded piece
AN6289C4 Nut (F-3) (F-3)
AN893-4C Bushing (F-3) MS28778-4 Packing (F-3)
Mfl28778-4 Packing (F-3) 4591'-6-300 Threaded piecr
MS2877'1-4 Ring (F-3) (F-3)
MS28778-2 Packing (1"-3) MS28778-6 Packing (F-3)
MS28778-12 Packing (F-3) 237 19-9017897-1 Check valve (F-3)

227 19-9017923-2 Filter (F'-3) 238 9026087 Tube (F-3)
AN894C6-4 flushing (1"-3) MS28778-2 Pa~king (F-3)
MS28778-4 Packing (F-3) 239 19-9017879-2 Gage (1"-3)
MS28778-6 Packing (F-3) AN515C6RI0 Screw (F-3)
4591'-6-300 Threaded piece MS15795-805 Washer (F-3)

(F-3) NAS679C06W Nt,'. (F-3)
459'1'-4 -300 Threaded piece 459R-4-300 ;.,lIpiece (1"-3)

(F-3) AN6289C4 Nut (F-3)
228 9026092 Tube (F-3) MS2Q778-4 Packing (F-3)

MS28778-2 Packing (F-3) MS287'17-4 Ring (F-3)
229 9025916 Tube (F'-3) 450N-4-300 Nut (F-3)

MS28778-4 Packing (F-3) MS28778-2 Packing (F-3)
2.10 AN03'1C6 Cross (1'- ~) 240 9026080 Tube (F-S)

4591'-6-300 Tl>rcaded piece MS28778-2 Packing (F-3)
(1"-3) 241 443-4-300 Cross (1"-3)

MS28778-6 Packing (F-3) 242 9022422 Tube (F-3)
AN893-2C Bushing (F-3) MS28778-2 Packing (F-3)
MS28778-4 Packing (F-3) 243 9022432 Tube (1"-3)
459'1'-4-300 Th reacted piece MS28778-2 Packing (F-3)

(1"-3) 244 19-9021937-5 nellef valve (F-3)
231 9026094 Tube (F-3) AN893-13C Bushin,; (F-3)

MS28778-2 Parking (F-3) MS28778·12 Packing (F-3)
232 19-9017879-2 Gag'1 (F-3) 4591'-6-300 Threaded piece

AN515C6RI0 Screw (F-3) (F-3)
MS15795-805 Washer (F-3) MS28778-6 Packing (F-3)
NAS679C06W Nut (F-3) 245 0026086 Tube (F-3)
AN832-4C Ulllon 0....3) MS287'18-4 Packing (F-3)
AN621l9c4 Nut (F-3)

Figure 10-13. Disassembly of Components Test Console (Sheel 20 of 25)
Added 12 November 1960 10-420



Section X R-3896-5
Volume I

Inde,,--- Part Index Pari
No, No. Description No, No. Description

246 19-9022606-1 Valve (F-l) 256 19-9026501 Valve (F-'l)
MSI5795··820 Washer (F-3) ANSn3-16C Bushlnl\ (F-3)
AN894C6-4 nllshlng (F-3) AN\)~2.. 8C Union (F'-3)
MS28778 .. 4 Packing (F-3) AN6289C8 Nut (F-3)
459T-6 .. 300 Threaded piece AN939(.1I Elbow (F-3)

(F-3) AN938C8 Tee (F-3)
MS28778 .. 6 Packing (F-3) 459T-8-300 Threaded piece

247 9025913 Tune (F-3) (F-3)
MS28'f78-4 Packing (F-3) AN893-3C Bushhlg (F-J)

248 9025912 Tube (1,'-3) 459'1'-8-300 Threaded piece
MS28778-4 Packing (F-3) (F-3)

249 9025876 Tube (F-3) MS26778-4 Packinl\ (F-3)
MS28'i75-016 Packing (F-3) MS28778-6 Packing (F-3)

250 AN938C12 Tee (F-3) MS28777-6 Ring (F-3)
459T· 12-300 Threaded piece MS28778-1:l Packing (F..3)

(F··3) 257 9025676 Tube (F-3)
MS26778-12 Packing (F-3) MS28778-5 Packing (F-3)
AN693-16C Bushing (F'-3) 256 9025995 Tube (F.3)
459T-6-300 Threaded piece MS28776-2 Packing (F-3)

(F-3) 259 9025998 'fube (F-3)
MS26778-6 Packing (F.·3) MS287'16- 5 Packing (F-3)

251 9025877 Tube (F-3) 48'fT-6-300 Threaded piece
MS28775-018 Packing (F-3) (F-3 )

252 19-9026501 Valve (F-2) 469N-8-300 Nut (F-3)
AN832-12C Union (F-3) AN814-8C Plug (F-3)
MS28778-12 Packing (F-3) MS26776-8 Packing (F-3)
MS28777-12 Hlng (F-3) 260 19-9026516-1 Gage (F-2)
AN6289C12 Nut (F-3) AN520C416R16 Screw (F-3)
AN936C12 Tee (F-3) MS15795-810 Washer (F-3)
AN939C12 Elbow (F-3) NAS679C4W Nut (F-3)
459T-12-300 Threaded piece 459'r-4-300 Threaded piece

(F-3) (F-3)
AN893-4C Bushing (F-3) MS28778-4 Packing (F-3)
459T-4-300 Threaded piece 261 9026534 Tube (F-3)

(F-3) 1.1526776-2 Packing 0'-3)
MS26778-1 Packing (F-3) 262 19-9026510 Snuhber (F-3)

253 9025994 Tube (F-3) 459'1'-4-300 Threarted pit'ce
MS28'1'/8-2 Packing (1'-3) (F-3)

254 19--9026516-3 Gage (F-2) MS28778-4 Packing (F-3)
AN520C416R16 Screw (F-3) AN938C4 Tee IF-3)
MS15795-810 Washer (F-3) 263 19-9026512-1 Relief va],'e (F-2)
NAS679C4W Nul (F-3) 1>IS28778-4 Packing (F-3)
459T-4-.100 Threaded piece AN832-4C Union (F-3)

(F-3) AN6289C4 Nut (F-3)
MS2~778-4 Packing (F-3) MS28777-4 Ring (F-3)
19-9026510 Snubber (F'-3) AN893-3C Hushing (F-3)

255 9025993 Tube (F··3) AN937C8 Cross (F-3)
1I1S28775.. 018 Packing (F'-3) MS28776 ..8 Packing (F-3)
487T-12-300 Threaded piece 459T-8 -300 Threaded piece

(F-3 ) (F.. 3)
489N-12-300 Nut (F-3) AN894C8-4 Thlshihg (F-3)
AN814-12C Plug (F-3) 264 9025906 Tube (F-3) ...

•
MS28776 .. 12 Packing (F-3) MS28778-5 Packing (F-3) 1

Figure 1.0-13, Disassembly of Components Test Console (Sheet 21 of 25)
HH2H Added 12 November 1969



1t-3896-5 Section X
Volume I

Index Part Index Part
No. No. Desc ripti on No. N". !Jesel' iption---_.
265 19-9026512-2 Helief valve (F-2) 277 19-9026516-3 Gag(' (1'-2)
266 9026533 Tube (F-3) AN520C410H16 Screw (F-3)

MS28778-2 Packing (1'-3) MS15795-81O Washer (f'-3)
267 19-9026516-2 Gage (1'-3) NAS67901W Nut (1'-3)

AN520C410H16 Screw (1'-3) 19-9026510 Snubber (1'-3)
MS15795-810 Washer (1'-3) 459T-4-300 Threaded piece
NAS679C4W Nut (1'-3) (1'-3)
459'1'-4-300 Thr03 :Ied piece MS28778-4 Packin~ (1'-3)

(1'- 3) 278 902,,978 Tube (1'-3)
MS287'/8-2 Packing (1'-3) MS287'/5-018 Packin~ (F-3)

268 9026452 Tube (1'-3) 279 9026059 Tube (1'-3)
MS287'/8-2 Packing (1'-3) MS28775-018 Packing (1',,3)

269 9025983 Tube (1'-3) 280 19-9026501 Valve (1'-2)
MS28778-5 Packing (1'-3) 459'1'-12-300 Threaded piece

270 440-ij-300 Tee (1'-3) (1'-3)
271 9025987 Tube (1'-3) AN832-12C Union (1'-3)

MS287'/8-5 Packing (1'-3) MS28778-12 Packin~ (1'-3)
272 9025985 Tubp (1',·3) AN6289C12 Nut (1'-3)

MS287'18- 5 Packing (1'-3) AN939C12 Elbol\' (1'·,3)
273 19-9026501 Valve (1'-2) MS2877'/· 12 Hin~ (F-31

AN893-16C Bushing (1'-3) AN938C12 Tee (1'-3)
AN832-8C Unton (1'-3) AN893-4 C BlIshlng (1'-3)
AN6289C8 Nul (1'-3) MS28778-1 Packing (1'-3)
AN939C8 Elbol\' (1'-3) 459T-4-300 Threaded piece
AN938C8 Tee (1'-3) (1'-3)
459T-8·300 Threaded piece 281 9025974 'I'uhe (1'-3)

(1'-3) MS28778·2 Packing (1'-3)
AN893-3C Bushing (1'-3) 282 19-9026517 Indiratol' (1'-2)
4591'-4-300 Threaded piece 1.DI53-001O-0009 W3sl,er (F'-3)

(1'-3) AN814-4C Phl!~ (1'-3)
MS28778-4 Packing (1'-3) MS287'/8-4 Packing (F-3)
MS28778-8 Packing (F-3) 283 19-9026510 Snubber (F-3)
MS28'/77-8 Hlng (1'-3) 4591'-4-300 Thrllad('d piece
MS28778-12 Packjn~ (1'-3) (F·3)

2'14 902599(1 Tube (F-3) MS28778-4 Packillv. (F-3)
MS28778-5 Packing (F-3) ANRI4-4C Plug (1'-3)
48'IT-B-300 Threaded piece MS.8778-4 Packing (F-3)

(F-3) 284 9025973 Tube (F-3)
489N-8-300 Nut (F-3) MS28778-Z Packing (F-3)
AN814-8C Plug (1'-3) 487'1'-4-300 Threadl'd piece
MS28778-8 Packing (1'-3) (F-3)

275 9025948 Tube (1'-3) 489N-4-300 Nul (1'-3)
MS28778-2 Packing (1'-3) AN814-4C Ph,!( (F-3)

276 9025982 Tube (F-3) MS28778-4 Packing (1'-3)
MS28778 -5 Packing (1'-3) 285 g025975 Tube (1'-3)
4871'-8-300 Threaded piece MS28775-018 Packing (F-3)

(F-3) 4871'-12-300 Threaded pi pel..'

489N-8·300 Nut (F-3) (F-3)
AN814-8C Plug (F-3) 48gN-12-300 Nul (1'-3)
MS28778-8 Packing (1'-3) AN814-12C Plug (F-3)

MS287'/8-IZ Packing (1'-3)

Figure 10-13. Disassembly of Components Test Olllsole (Sheet 22 of 25)
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H-3896-5 Secllon X
Volume I

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

301 M528778-8 Packing (F-3) 313 M528777-18 Ring (F-3)

(cont) MS28778-4 P~eklng (F-3) (cont) AN8289C18 Nut (F-3)

302 9026447 Tube (F-3) AN937C18 CroSB (F-3)

MS28'178-2 Packing' (1'-3) 59'r-4 - 3OOSS- LOX Threaded piece

303 440-4-300 Tee (F-3) (F-3)

304 9026446 Tube (F-3) 314 9025896 Tuhe (1'-3)
MS28778-2 Packing iF-3) MS28778-4 Packing (F-3)

305 19-9022606-1 Valve (F-I) 315 9026448 Tube (F-3)
MSI579;;-820 Washer (1'-3) M828775-214 Paclllng (F-3)
459T-4-300 Threaded piece 316 AN937C16 Cross (F-3)

(F-3) AN938C16 Tee (F-3)
M828778-4 Packing (1'-3) AN832-16C Union (t--3)

306 19-P~17879-5 Gage (1'-3) AN6289C18 Nut (1'-3)
AN515C6RI0 Screw (F-3) M828778-16 Packing (F-3)
MS15795-805 Washer (1'-3) MS28777-16 Ring (1'-3)
NAS679C06W Nut (1'-3) 59T-4-300SS-LOX Threaded piece
4591'-4-300 Threadcd piece (1'-3)

(F-3 ) AN893-22C Dushlng (F-3)
M828778- 4 Packing (F-3) 4591'-12-300 Threaded piece

307 9026082-5 Tube (F-3) (F-3)
AN737TW44-48 Clamp (1'-3) MS287'18-12 Packing (F-3)
AN807-16C Adapter (F-3) AN893-17C DuShh;r. (F-3)
AN924-16C Nut (F-3) 4591'- 8-300 'Ohrea ed piece

308 9026082 Tube (1'-3)
F-3)

MS28778-8 pac~ng !F-~lAN737TW44-48 Clamp (F-3) AN893-14C Bus lng F-
AN807-16C Adapter (F'-3) 4591'-6-300 Threaded piece
AN924-16C Nut (F-3) (F-3)

309 "N937C12 Cross (F-3) MS28778-6 Packing (F-3)
M828778-12 Packing (1'-3) 317 9026427 Tuhe (F-3)
4591'-12-300 Threaded piece MS28775-018 Packing (F-3)

(F-3) 4871'-12-300 Threaded piece
AN893-4C Bushing iF-3) (1"-3)
4591'-4-300 Threaded piece 489N-12-300 Nut (F-3)

(F-3) AN814-12C Plug (F-3)
MS28778-4 Packing (F-3) MS28778-12 Packing (1"-3)

310 9025903 TuDe (F- 3) 318 9026052 Tube (F-3)
MS28775-018 Packing (F-3) MS28775-214 l'a"kinf, (F-3)
AN032-12C Union (f'·3) 319 19-9026511 Chl!ck valve (F-3)
AN924-J2C Nul (F-3) 320 9025906 Tube (F-3)
AN929-12C OIl' (1"-3) MS28778-5 Packing (F- 3)

311 9025891 Tube (1"-3) 321 9025888 Tube (F-3)
MS28775-214 Packing (F-3) MS28778-5 Packing (F-3)

312 9025897 TurA! (F-3) 322 440-8-300 Tee (F-3)
MS28775-214 Packing (F-3) 323 9025907 'J'u\)2 (F-3)
AN832-16C Union (F-3) MS28778-5 Packing (F'-3)
AN924·16C Nut (F-:!) 324 9025887 Tube (F-3)
AN929-10C 011' (1"-3) MS28778-5 Packing (F-3)

313 1~-S026521 Hellef valve (F-2) 4871'-8-300 Threaded piece
AN894C16- i ~ nushlng (F-3) (F-3)
M828778-1Z Packing (t'-3) 489N-8-300 Nul (F-3)
AN632-16<: Union (F-3) AN814-8C Plug (F-3)
MS28778-16 Packing (F-3) MS28778-8 Packing (F-3)

FlglJre lil-13. D1Sassl!mbly of Components Test Console (Sheet 24 of 25)
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Section X
Paragraphs 10-44 to 10-48C

R-3896-5
Volume I

Description
.,----·-----T--.-;----~"7"""-------ladex Part ladex Part

No, No. Description No, No,-----------=--_.+-------------
325

326

9025908
MS28778-5
9025909
MS287'78- 5
487T-8-300

Tube (F'-3)
Packing (F-3)

Tube (F-3)
Packing (F-3l
Threaded piece
(F-~)

326 489N-8-300
AN814-8C
MS28778-8

Nut (F-3)
Plug (F-3)
Packing (F-3)

F'lgure 10-13, Disassembly of Components Teot Console (Sheet 25 of 25)

10-44. SERVICING.

10-45. Servicing of the components test console
and adapter set Is as follows:

a. Calibrate all pressure, fluid, and elec
trical measuring Instruments at 6-month
intervals and anytime misuse or damage Is
suspected. Sec figurE' 10-14 for callbratlon
check requlrementG.

h. Perform hydraultc fluid sampllng an,l
maintai!! fluid cleanness of components test
console as follows:

(t) Sample console hydraullc fluid every
30 days or wlthln 30 days before using console.
When teallng a component, waive the sample
test until test Is complele.

(2) Sample console hydraulic fluid whenever
known or suspected contaminants are Introduced
into condole hydraullc system.

(3) Sample hydraulic fluid supply each
time facility hydraulic supply system Is
violated.

(4) Check dclta-P of facUlly dovmstream
IO-mlcron absolute delta-P gagt's before each
component tesl with system flowing. If above
lIO psid, remove and clean or replace filters
and perform a Huld sample tE'st.

(5) Maintain hydraulic fluid cleanness to
service contractors cleanness level..

c. Lubricate hand valve stem threads (para
glaphs 10-54, 10-61, 10-68, anlll0-75)
annually.

d. F\Ulctlon··!est relief valves (paragraph
10-83) annually.

10-46. SHIPPING .\ND STORAGE.

10-47. Prepare the components test console
and components adapter set for shippIng or
storage In accordance with MIL-P·1l6,
Method II.

10-48. COMPONENT HE£MB.,

10-48A. m~GULATORS 19-9021932-1,
19·9021932.. 2, 19··9021~32- 3, AND 19-9021932-5.

10-48B. The foll<:owlr.g procedureI' contain the
dlsasselllbllng, cleaning, Inspecting and repair
Ing, assembling, and testing Information
required to maintain the regulators.

10-48C. DISASSEMBLING REGULATOHS
19-9021932-1, 19-9021932-2, AND 19-9021932-3.
(See flgure 10-14A.)

a. Turn handle (3) to vent position, to relleve
trapped presllure; then pry off button plug (t).
Hold handle (3) and remove nut (2); then 11ft
hamUI' from shaft of aculator assemhly (28).

b. Remove two screws (4) and plate (5). If
plate (7) Is to he removed, loosen screw (6)
with a 3/n-inch hex wrench and slide plate (7)
from l'cgula!or element (21).

WARNING

Pressu~e limit valve screw (8) musl
be bacl(ed olf or remove1, to relieve
any pre6sure trapped in the regulator.

c. On regulators 19-9021932-1 and -2,
dl!latlsemble "ressure limit va\vlJ (rom body
and pin assembly (86) as follows:

(I) ftemove screw (8) with a 5/32-lnch
hell wrench; then remove spring (9), washer
(10), and poppet (11.). -1

10-42M Changed 26 October 1971



1(·3696·5 Section X
Volume I

Test Standard
Flange/Accuracy Accuracy

Part Number Nornenclal:ue (; Full SCale) Type of service (f Full SCale)
--
19·9021929.1 REG fUPPI,Y PRESS 0.160 pel!! Pneumatic 0.1%

gage (0.25%)

19·9021928.1 n~ST CELL MONITOR 0.1,000 pRig Pneumatic • ""d- weight
PRESSURE gage (0.1%) tester

19·9021929.5 REG SUPPLY PRESS. 0.6,000 pslg Pneumatic 0.1%
gage (0.25%)

19-9021928··3 MONITOR gage 0-6, 000 psig Pneumatic Dead-weight
(0.1%) tester

19-9021934-6 PHESSUHE DIF'FEH- 0-15 psld Pneumatic 0.2%
ENTIAI, gage (0.5%)

19.9021929.4(a) HEf; SUPPLY PRESS. 0-1,500 psig :ryogenic 0.1%
gage (0.25%)

19-9021929-6 PRESSUHE MONITOR 0-100 psig Pneumatic. 0,1%
.tA" gage (0.25%) Hydraulic I

19·9021929-7 PRESSURE MONITOR 0-300 pslg Pnwmatic- 0.1%
ItB" gage (0.25%) Hydraulic I

19.9021929.8 REG SUPPLY PRESS. 0- I, 000 psig Pneumatic .. 'J.1%
gage (0.25%) Hydraulic I

19-902197.8-1 TEST CELL MONITOR 0-1,000 pSlg Pneumatic· !JtHld.welght
PRESSURE gage (0.1%) Hydraullc tester I

19-9021<J29.10 IU;G SUPPLY PRESS. 0.5,000 ps'g Pneumatic. 0.1%
ga~e (0.25%) Hydraullc I

19-9021934··5 PHESSURE DIFFER· 0-60 paid Pneumatlc. 0.2%
!';NTJAL gage (0.5%) Hydraulic I

19-9026516 .. 1 pm;SSURE MONITOR 0.1, oeD pslg Hydraulic 0.1%
"A" gage (0.25%)

19 .. ~O~6516-2 PHESSURE MONITOR 0··2,000 pSlg Hydraulic 0.1%
"H" gage (0.25%)

19-9020~16.3 PRF;SSURE MONITOR 0.. 5.000 pslg Hydraulic 0.1%
"A" and "IY' and PRES- (0.25%)
SUltE M01lJTOH gages

i 9- 9026li 1'1 J)f~'FI';HRNTIAL PRES.. 0·60 psld Hydraulic 0.2%
Sur~8 gage (0.5%)

JAWVODl Voltmeter 0-150 vdc None 0.1%
(0.5%)

.JAWIJ! W Milliammeter 0.. 500 mUll.. None 0.2%
amperes dc
(0.5%)

'(iil -AJS,)"j,iCl\jQe"d In CO),\POW)/lts Adapter set G3143.

FIgure 10-14. (;~li1Jratlon·CheckRequirp,ments (Sheet 1 of 2)
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Section X

Part Number

l_-9_28508

i052(b)

None

| 19-9026519 (b)

4104-5

2401B-

M30M4NM31

122Aft, 06, 07

R-3696-5

Volume I

Nomenclature

Turbtae-Type Flow-
meter

Turbine-Type Fiow-
rNel.er

Range/Accurac y
(± Full Scale)

3-70 sclm st

gaseous nltrogen

at 200 usig
±0.06 scfm a_
minimum flow

-'0.35scim at

maximum flow

0.15 it) 15 gpm
-_0.003 gpm at
minimum flow

_-0.75 gpm at
maxlmun_ flow

Calibrator

(Refer to paragraph 10-104 for calibrator

Stop Watch (Item of 0-30 minutes
calibrator) (0.4 seconds

for 30 minutes)

Rotameter 2-200 cc/m
(2 %)

Type ofservice

Pneumatic (Gas-
eous Nitrogen,

Helium)

Hydraulic

Test Standard

Accuracy
(t Full Scale)

,,w,

Using Facility

Using Facility

Pneumatic
function-test. )

o, o2%

](ydraulle 0. I%

Refer to Temperature Indicator Operation Manual (Winsco).

Refer to Digital Voltmeter Operating and Service Manual (ltewlett Packard Co).

Refer to Oacllluscope Operating and Service Manual (tfewlett Packard Co).

(li)"_tb-n'fffi_-f"CS-mponcnts .,dapter Set G3143.

Figure 10-14, Calibration-Check Requirements (She-.t 2 of 2)

_2) Remove screw (12) with screwdrivsZ'

r11245, or equivalent; then remove gadde (13),
retainer (14), O-ring (15), gland (16), and
O- ring (17).

d. On regulator 19-9021932-3, remove plug
(17A) and O.-rlng (17B) from body and pitt

assemb'_y (86).

NOTE

e. If necessary, pry out 4 scrowt, (18) and

remove nameplate (19) from body and pin
assenmly (80).

f. Remove control head (20) from regulator
element (2t) as follows:

(1) Remove retair,lng ring (22) and washer

sbtms (23) from shaft of actuator assembly (28).
Record quantity of washer shims removed.

Serew_ (18) securing nameplate (19)

to body and pin assembly (86) are
drive screws. Screws must not be

removed urfless absolutely necessary
since removing them will cause wear
on motmt holes In body and pin
assembly.

(2) Unscrew and remove housing (24) from
regulator element (21) and determine, during
removal, tt slug (25) providss a locking drag.

(3) If slug (25) is damaged or slug does
not provide a locking drag when housing ie

unscrewed, remove slug with O-ring pick
TK4171, or equivalent.

)

()
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R-3898- 5 Section X
Volume I

(

(

NOTE

I[ screw assembly (26) is removed
from housing (24), the adjustment
between screw assembly and
actuator assembly (28) must be
made during reassembly.

(4) If required, remove screw assembly
(26) from housing (24) with wrench TK4160 and

determine, during removal, if slugs (27) F_o-
vide a locking drag.

(5) If 4 slugs (27) are damaf;cd or do not

provide a locking drag when screw assembly
is removed, remo've slags with O-ring pick
TK4171_ or equivalent.

(6) Remove actuator assembly (28) and
spring {29) as an asseml)ly; tim=_ remove
washer (,30).

NOT E

Substeps 7 t_rouffh 9 may be per-
formed :tfter disassembly of control
element (31).

(7) Rcmove control element (3i) from
regulator element (21).

(8) Remove O-ring (32) and backup washer
(33) from pin anti body assembly (67) of control
element (31).

(9) Remove bushing (34) from regaflator
element (21) or from pin :rod body assembly
(67) of control element (31), as applicable;
then remoce O-rings (17) from bushing,

g. Remo,¢e dome metering valve from pin
and body assembly (67) of control element (31)
as follows:

NOTE

Dome metering valve parts must be
kept separate from inlet metering
valve parts, since parts are similar
and could be inadvertently
interchanged°

(I) Remove dome pin (35); then remove
dome retainer (36) with wrench TK2335, or

equivalent_ and determine, during removal, if
slugs (37) provide a locking drag.

(2) If2 slugs (37) are damaged or do not

provide a locking drag when dome retainer is
removed, remove slugs with O-ring pick

TK4171 _ or equivalent.

(3) Remove O-rings (39, 41) from dome
retainer (36).

(4) On re.tinter 19-9021932-2, remove
backup washers (38, 40) from dome retainer
(36).

(5) Ca .'cgulator 19-9021932-3, remm.€
backup washer (40) from dome retainer (36).

(6) Carefully remove poppet and support

assembly (42) and attached parts from pin -'tnd
body assembly (67); then remove O-ring (39)
from fleet assembly (44) or from bore of pin
and body assembly (67), as applicable.

CA UTION

Poppet ;rod suppurt assembly (42)
are matched parts and fit together
tightly. Take care not to bend
poppet when p:trts are separated.

(7) Carefully separate poppet and support
aFsembly (42) .'_ld remove sidms (43)j seat
assembly (44), _md stop (45). Record quantity
and thicktmss of shims removed,

(8) Remove spring (46) and washer (47)

h'om pin and body assembly (67).

h. On r(_i_dators 19-9021932-2 imd

19-9021932-3_ remove inlet metering valve
from pin and body assembly (67) ef control
element (31) as follows:

NOTE

Inlet metering valve parts must be

kept separate from dome metering

valve parts, since parts are similar

and could be inadvertently
interchanged.

(1) Remove inlet pin (48); then remove

inlet retainer (49) with wrench TK2335, or
equivalent, and determine, dm'ing removal,
if slugs (37) provide a locking drag.

Changed 26 October 1971 lO-Z,2P-1



Section X R-3396-5

Volume I

(2) If 2 slugs (37) are damaged or do not

provide a locking drag when inlet retainer is
removed, remove slugs with O-ring pick

TK4171, or equivalent.

(3) l?emove O-rings (39, 41) from inlet
retainer (49).

(4) On regulator 19-9021932-2, remove
backup washer_ (38, 40) from inlet retainer (49).

(5) On reg_flator 19-9021932-3, remove
backup washer (40) from inlet retainer (49).

(6) Carefully remove inlet support (50),
seat assembly {44), stop (45), ;rod inlet poppet
(51) as an assembly; then remove O-ring (39)
from seat assembly (44) or from bore of pin
anti I)ody assembly (67), at; applicable.

(7) Carefully remove Inlet support (50),
seat assembly (44), and stop (45) from inlet
poppet (51).

(6) Remove inlet spring (52) and wa_sher
(47) frnm pin and body assembly (67).

i, On regulaior 19-9021932-1, remove inlet
metering wdve fron pin and body assembly (67)
of control element (31) as follows:

NOTE

Inlet metering valve parts must be
kept separate from drone metering
valve parts, since paris are similar
and could be Inadvertently
tul erch,'mged.

(l) ltemove Inlet retainer (49) with wrench
TK2335_ or equiwtlent.

(2) Record quantity of inlet washers (53)
and quantity and thickness of shims (55) u,*_ed
In this :tssembly; then remove Inlet washers
(53), inlet button (54), shims (55), .and inlet
spring (56).

(3) Remove inlet phmger (57) and O-ring
(5_).

(4) Remove Inlet retainer (59) and inlet

poppet (51) with attaching parts as an assembly;
then carelully separate inlet retainer (59), seat
assembly (44), and stop (45) from Inlet poppet
(51). Remove O-rings (39) from inlet
retainer (59).

(5) Remove Inlet spring (52) and washer

(47) h'om pin and body assembly (67).

j. Remove bleed orifice from pin and body
asseml)ly (67)of control clement (31) as follows:

(1) Remove setscrew (60) with a 5/32-Inch
hex wrench and remove orifice washer {61),

(2) Carefully remove o_'ifiee spring (62),

spring guide (63), anti pin and housing as'_embly
(64).

k. Remove retainer (65) anti gasket seal
(66) from pin and body assembly (6'1) of control
element (31) with screwdriver T11236, or

equivalent.

I. Disassemble vent valve front regulator

element (21) by removing vent fitting (68),
washer (69), spring (70), ,and retainer ('/1)

from body and pin assembly (86).

m. Disassemble regulator assembly from
rcgtllator element (21) as follows:

(1) Carefully pull nut (72) and poppet
adapter (76), with attached parts_ as an
assembly frmrt Imdy and pin assembly (86).
Remove O-ring (74) from groove In bore of

body and pln assembly (86).

(2) Remove nut (72); then remove piston
(73), and O-ring (75) from poppet adapter (76).

(3) ib3move screw (77) from body and pin
assembly (86) with a 3/8-inch box wrench and

determine, during removal, If slugs (78)
provide a locking drag.

(4) If 2 slugs (78) ,'ire damaged or do
not provide a locking drag when screw (77) Is

removed, remove slugs With O-ring pick
TK4171, or equivalent.

(5) Carefully remove retainer (79), seat

(90), and poppet (83) from body and pitt
assembly (86).

(6) Remove O-ring (81) from groove to
bore of body and pitt assembly (86).

(7) Remove O-ring (82) from poppet (83).

({3) Remove O-ring (84) and backup washer
(85) from body and pin assembly (86).

10-42P-2 Changed 26 October 1971
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Figure IO-14A, Regulators 19-9021932-I, -3, and -3--Exploded View (Sheet I of 3)
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Section X R-3898-5
Volume I

Index Part

No. No. Description

NOTE

Allowable alternate O-ring part
numbers are listed in figure 10-14C.

I 127461 Buttonplug (F-3)
2 79NTE-064 Nut (F-3)
3 223301 Handle (F-3)
4 AN505C416-28 Screw (F-3)
5 157232 or Plate (F-3)

127382

6 M72CRIO32-6E Screw (F-3)

7(a)(b) 156192 Plate (F-3)
_(a)(b)157011 Screw (F-3)

l_(a)(b) 158991 Spring (F-3)130002-136 Washer (F-3)
II(a)(b)158942.3(a) Poppet (F-3)

156942-2(b)

157001 Screw (F-3)
158981, , Guide (F-3)

156972ta)cb, Retainer (F-3)
156962-2' ,)

15{a)(b) J200AC8 _a)
J200Acs(b)O-rlng

16 (a)(b) 156952-3_aI Gla.nd (F-3)

,) 156952-2"
J200AC5 O-ring (F-3)
AN814-4CL Plug (F-3)
J201AC4 O-ring (F-3)

18 AN535-0O-2 Screw (F-3)
19 1683.! ) Nameplate(F.31

168412_ o-j

150502(c) (a)
20 225363-0z(m Control head (F-3)

223263.04',", _
223283.01 _c_

21 223674-51 Regulator element
(F-3)

22 3100-50 Retaining ring (F-3)
23 121902-10 Washer shim (F-3)
24 158133-I Housing (F-3)
25 II1112-O21 Slug (F.$)
28 323371 Screw assembly (F-3)
27 IIIII_-DAI Slug (F-3)
28 223422 Actmttor assembly

(F-S)
29 127392 8prlng (F-S)

,,, , ,

Index

No,

30
31

32
33
34
35
36
37
38(b)

39 c
40(b)( )
41
42

43
44
45

46

_(b)(c)

49

50(b)(c)

51

54(a)
56(a)
56 (a)
..(a)

60
81
53
53
64

65
06
87

68

Part

No,

120002-24,
225354

-,n]223294-04, ,
223294-011c)
J200AC24
108241-68
217981
127441-6
156152-1-2
111112-B81
MS28774-011
J200ACII
108241-78
J200AC4
223611

130331-1X
212401,,
156141_a_....
156141.1toj(c)

153401

Washer (F-3)
Control element (F.3)

O-rlng (F-3)
Backup washer (F-3)
Bushing (F-3)
Dome pin (F-3)
Dome retainer (F-3)
Slug (F-3)
Backup washer (F-3)
O-ring (F-3)
Backup washer (F-3)
O-ring (F-3)
Poppet _ld support
assembly (matched
assembly) (F-3)

Shim (F-3)
Seat assembly (F-3)
Stop (F-3)

Spring (F-3)
120002-153 Washer (F-3)
127441-% , Inlet pin (F-3)
150112-1 TM,.... Inlet retainer (F-3)
156152.1.1 t°)(c)

158912 hflet support (F-3)
127252 Inlet poppet (F-3)
153391
121902-26
160131-I
131331-2.X
153201
160121-i
J2OOAC6
180142-I
127281
120002-25
127361
127341
213901

157102
156181
223282-1

218002

Inlet spring (F-3)
Inlet washer (F-3)
Inlet button (F-3)
Shim (F-3)
Inlet spring (F-3)
Inlet plunger (F-3)
O-ring (F-3)
Inlet retainer (F-3)
Setscrew (F-3)
Orifice washer (F-3)
Orifice spring (F-3)
Spring gutde (F-3)
Pin and housing
assembly (F-3)

Retainer (F-3)
Gasket seal (F-3)

Pin and body assembly
(r-3)

Vent fitting (F-3)

'in) Used on regulator 19-9021932-1,
(b) Used on regulator 19-9021932-2.
(e) Used on regulator19-90a193a-3,

,=,,, , ,

Figure 10-14A, Re.tinters 19-9021932-1, -2, and -3--Exploded View (Sheet 2 of 3)
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Volume I Paragraph 10-48D

(

I
Index Part

No. No. Description

69 120002-155 Washer (F-3)
70 155501 Spring (F-3)
71 145621-1 Retainer (F-3)
72 II42L08 Nut (F-3)
73 160532 Piston (F-3)
74 J200AC26 O-ring (F-3)
75 J2OOAC8 O-ring (F-3)
76 155672(d) Poppet adapter (F-3)
77 155541 Screw (F-3)
78 111112-BC3 Slug (F-3)

Index Part

No, No. Description

79 155522, , Retainer (F-3)
80 155512 le_ Seat (F-3)
81 J2OOACI2 O-ring (F-3)
82 J200AC2 O-ring (F-3)
83 162713-1 Poppet (F-3)
84 J2OOAC7 O-ring (F-3)
85 121822-42-2 Backup washer (F-3)
86 223712-2 Body and pin assembly

(F-3)

(d) Optional part 231552-2.

(e) Optional parts, seat 176472-2 and support 17fi462-I.

Fign_re 1O-14A. Regulators 19-9021932-1,

I0-48D. DISASSEMBLING REGULATOR
19-9021932-5. (See figure 10-14B.)

a. Turn hmldlc (3) to vent position, to
relieve trapped pressure; then pry off button
plug (1). field handle (3) and remove nut (2);
then lift handle from shaft of actuator assembly
(23).

b. Remove 2 sc,*ews (4) and plate (5).

WARNING

Pressure limit valve setscrew (6)
faust be backed off or removed is

relieve .'my pressure trapped in
valve.

c. Disassemble pressure limit valve from
fin and adapter assembly (16) as follows:

(1) Remove setscrew (6) with 5/32-inch

rex wrench; then remove washer (7)_ spring (8),
and pOppet (9).

(2) Remove retainer (10) _ith screwdriver
Tl1245, or equivalent, and determine during
removal if slugs (11) provklo a locking drag;
then remove support (12) and omntseal (13}.

(3) I/ 2 slugs (11) are damaged or slugs
do not provide a locking drag when retainer is
removed, remove slugs with O-ring pick
TK4171p or equivalent.

-2, and -3--Exploded View (Sheet 3 of 3)

d. Disassemble housing and actuator
assembly (14) by disassembling and removing
control head (15) from pin and adapter assembly
(16) as follows:

(1) Remove retaining ring (17) and washer
shims (18) from shaft of actuator assembly (23).
Record quantity of washer shims removed,

(2) Unscrew and remove housing (19) from
pin aml adapter assembly (16) and determine,
during removal, If slug (20) provides a locking
drag.

(3) If slug (20) is damaged or slug does
.st provide a locking drag when housing is
unscrewed, remove _lug with O-ring pick
TK4171, or equivalent.

NOTE

If screw assembly (21) is removed
from housing (19), the adjustment
between screw assembly and
actuator assembly (23) must be
accomplished during roassembly.

(4) It required, remove screw assembly
(21) from housing (J9) with wrench TK416O and

determine, during removal, if slugs (22) provide
a locking drag.

Changed 2" October 1971 10-42P-5
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Volume I

(5) If 4 slugs (22) are damaged or do not
provide a locking drag when screw assembly is
removed, remove slugs with O-ring pick
TK4171, or equivalent.

(6) Remove actuator assembly (23) and
sprtng (24) as an assembly; then remove
washer (25).

NOTE

Substeps 7 through 9 may be per-
formed after disassembly of control
clement (26).

(7) Remove control clement (26) from pin
and adapter assembly (16).

(8) Remove O-rlng (27)and backup washer
(28)from pin and body assembly (58)of control
element (26).

(9) Remove bushing (29) from pin and
adapter assembly (16) or from pin and body
assembly (58) of control element (26), as
applicable_ then remove O-rings (30) from
bushing.

n. Remove dome metering valve from pin
and body assembly (56)of controlelement (26)
as follows:

NOTE

Dome motoring valve parts must be
kept separate from inlet metering
valve parts, since parts are similar
and could be inadvertently
interchanged.

(1) Remove dome pin (31); then remove
dome retainer (32) with wrench TK2335, or
equivalent, and determtno_ during removal,
:ifslugs (33)provide a lockingdrag.

(2) If 2 slugs (33) are damaged or do not
provide a locking drag when dome retainer is
removedp remove slugs with O-ring pick
TK4171, or equivalent.

(3) Remove O-rlngs (34, 33) and backup
washer (38).

(4) Carefullyremove poppet and support
assembly (37)and attachedparts;thenremove
O-ring (34)from seatassembly (39)or from
bore ofpin and body assembly (58),as
applicable.

CAUTION

Poppet and support assembly (37)
are matched parts and fittogether
tightly. Take cs.re not to bend
poppet when parts are separated.

(5) Carefully separate poppet and support
assembly (3'/) and remove shims (38), seat
assembly (39), and stop (40). Record quantity
and thickness of shims removed,

(6) Remove spring (41) and washer (42)
from pin and body assembly (58).

f. Remove inlet metering valve from pin
and body assembly (58) of control element (26)
as follows:

NOTE

hflet metering valve parts must be
kept separate Iron= dome metering
valve parts, since parts are similar
and could be Imtdvertently
Interchanged.

(1) Remove inlet pin (43); then remove
inlet retainer (44) with wrench TK2335, or
equivalent, and determine, during removal,
If slugs (33) provldn a locking drag.

(2) If 2 slugs (33) are damaged or do not
provide a locking drag when inlet retainer is
removed, remove sh|gswith O..rlngpick
TK4171, or equivalent.

(3) Remove O-rings (34, 35) and backup
ring (36)from inletretainer (44).

)

10-42P-6 Changed 26 October 1971



R-3896-5 .Section X
Volume I

(4) Carefully remove inlet support (45),
seat assembly (39), stop (40), and inlet poppet
(46) as an assembly; then remove O-ring (34)
from seat assembly (39) or from bore of pin
and body assembly (58), as applicable,

(5) Carefully remove inlet support (45),
seat assembly (39), and atop (40_ from tnlet
poppet (46).

(6) Remove inlet spring (47) and washer
(42) from pin and body assembly (58).

g. Remove bleed orifice from pin and body
assembly (58) of control element (26) as follows:

(I) Remove setscrew (48)witha 5/32-inch
hex wrench and remove orificewasher (49).

(2) Carefully remove orifice spring (50),
springguide (51),and pin and housing assembly
(52_.

h. Remove panic vent valve from pin and
body assembly (58) of control element (26) as
follows:

(I) Remove cllpspring (53).

(2) Remove retainer (54) m_d gasket seal
(55) with screwdriver Tl1236, or equivalent.

(3) Remove panic poppet (56) .and panic
spring (57).

NOTE

Nameplate (59) is glued to pin and
adapter assembly (16) with adhesive
(60) ;u_dmust not be removed.

I. Remove 8 screws (61) and separate pin
and adapter assembly (16) from body (84); then
remove O-rlngs (34, 62) and backup washer
(63)from pfn and adapter assembly (16).

J. Remove bushing (64) front pin and adapter
assembly (16) or body (84), as applicable; then
remove O. rings (65) from bushing.

k. Remove regulatorparts from body (84)
as follows:

(1) Remove piston (66), O-ring (67),
retainer (68), seat (69), and O-ring (70).

(2) Remove loekwtre (71) and tag (72)
from retainer and screen assembly (73); then
remove retainer and screen assembly, t_pring
(14), and springbushing (75).

I. Carefullyremove seat retainer(76),
O-rlngs (77,78), and poppet (79)as an
assembly; then remove screen (80), poppet
seat(81),support seat (82),and O-rlng (g3).

(
Changed 26 October 19"/1 I0-42P-7



SectionX R-3890-5
Volume I

, ,,, ,, ,

34 _1 9 /"s---c,,

,., J.i_ , !i-_

,_ _._ o_.---€.','_' ',

I _ -t,_ _ '_'_ " 14 _

I ,.._ _L/,.;/g:._) _1-)]

I ,, a ,,o L_"_ \ ,-_t/R',_,_]/kJ"v; -i 1] \C..2--"- ._-,-

I t , / ' _ L$...x u-_#II/ 71

l[J-_.. _ __ It,I,.

Figure IO-14B. l_gulRtor19-9021932-5--g:_l(xled View (SheetI el 2}

10-43P-8 Ch_ged 'ag October 1971

.)

?

0



R-3896-5 Section X
Volume I

(

"index

No.
Part

No. Description

NOTE

Allowable alternate O-ring part
numbers are listed in figure 10-14C.

1 127461

2 79NTE664

3 223301

4 AN505C416-40

5 173072

6 1272_I

7 120092-25

8 162291
9 180054

10 160052-1
II IIIII2-EBI
12 180053

13 RJ0105-004-AIN
14 230554-I

15 223263-P1

16 230502-2

17 3100-50
18 121902-I0
19 i56133-I

20 111112-GRI
21 223271
22 111112-DA1
23 223422

34 127392
25 120002-24
26 223294-P1
27 J2O0AC24
28 108241-58
29 217981
3O J200AC5
31 127441-6
32 166152-I-2

33 I11112-BB1
34 J200ACII
35 J200AC4
30 108241-78
37 223611

38 130331-IX
39 212401
40 156141-1

Button plug (F-3)
Nut (F-3)
Handle (F-3)
Screw (F-3)
Plate (F-3)
Setscrew (F-3)
Washer (F-3)
Spring (F-3)

Poppet (F-3)
Retainer (F-3)
Slug (F-3)
Support (F-3)
Omntseal (F-3)
}lousing and actuator

assembly (F-3)
Control head (F-3)
Pin and adapter

assembly (F-3)

Retaining ring (F-3)
Washer shim (F-3)
Housing (F-3)
Slug (F-3)

Screw assembly (F-3)
Slug (F-3)

Actuator assembly
(F-3)

Spring (F-3)

Washer (F-3)
Control element (F- 3
O-ring (F-3)
Backup washer (F-.3)
Bushing (F-3)
O-ring (F-3)
Dome pin (F-3)
Dome retainer (F.-3)
Slug (F-3)
O-ring (F-3)
O-ring (F-3)

Backup washer (F-3)

Poppet and support
a'_sembly (matched

assembly)(F-3)

Shim (F-3)

Seat assembly (F-3)

Stop (F-3)

Index Part

NO. NO,

41 153401
43 120002-163
43 127441*7
44 156152-1-1

45 156912

46 127252
47 153391
48 127281
49 120002-25
50 127361
51 127341
52 213901

53 171492
54 172013
55 121822-54-4
56 172033
57 156651
58 223292-1

59 J215A262
60 ....

61 J507A524-34
62 J200AC131
63 108241-26
64 173841-2
65 J200AC8
66 177323
67 J200AC31
68 177342
69 177332

70 J200ACI6

71 MS20995G-20
72 142821
73 231862

74 107391
75 144711-1
76 140352-2
77 J200AC18
78 J200AC12
79 140202-1
80 140361
81 129861-1
82 140382-1
83 J200AC15
84 173084-1

Spring (F-3)
Washer (F-3)

Inlet pin (F-3)
Inlet retainer (F-3)
Inlet supp'Jrt (F-3)

Inlet poppet (F-3)
Inlet spring (F-3)
Setscrew (F-3)

Orifice washer (F-3)
Orltlce spring (F-3)
Spring gtdde (F-3)
Pln and housing
assembly (F-3)

Cllp spring (F-3)
Retainer (F-3)

Gasket seal (F-3)
Panic poppet (F-3)
Panic spring (F-3)
Pin and body

(F-3)

Nameplate (F-3)
Adhesive (epoxy glue)

(F-3)
Screw (F-3)
O-ring (F-3)
Backup washer (F-3)
Bushing (F-3)
O-ring (F-3)

Piston (F-3)
O-rlng (F-3)

Retainer (F-3)
Sent (F-3)
O-ring (F-3)

Lock'wlre (F-3)
Tag (F-a)
Retainer and screen

assembly (F-3)
Spring (F-3)

Spring buehlng (F-3)
Seat retainer (F-3)
O-ring (F-3)

O-ring (F-3)
Poppet (F-3)
Screen (F-3)
Poppet seat (F-3)
Support seat (F-3)
O-ring (F-3)
Body (F-3)

Figure 10-14B. Regulator 19-9021032-5--Exploded View (Sheet 2 of 2)
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Section X
Paragraphs 10-48E to 10-48G

R-3896-5
Volume I

10-48E. CLEANING. Clean regulator as
outlined in section I.

10-48F. INSPECTING AND REPAIRING.
Inspecting regulators determlne_ if individual
parts are clean and l[ parts have been damaged
by mishandlingor wear. Repair of regulators
consistselcleaningparts, replacingO-rlngs
and backup washers and replacingotherparisj
ifparts are damaged or worn.

Vendor Alternate
Part No. Part No.

J200AC2 None
J200AC4 MS28775-004
J 200AC5 MS28775-005
J200AC6 MS28775-006
d200AC7 MS 28775-007
J200AC8 MS28775-008
J20OACll MS28775-011
.1200AC12 MS28775-012
J2O0AC15 MS28775-015
J200AC16 M820775-010
J200AC18 M828775-018
J200AC24 MS28775-024
J200AC28 MS28775-026
J200AC31 None
J200AC131 M828775-131
J201AC4 MS28778-4

Figure I0-14C. AllowableAlternate
O-Ring Part Numbers

I0-48G. ASSEMBLING REGULAIXgRS
19-9021932-1, 19"9021932"2 t AND
19-9021932-3. (See figure I0-14A.) All parts
must meet cleaning requirements outlined in
paragraph I0-48E. The lubricant used in this
procedvre islubricantgrease RB0140-012
(Rocketdyne). Procedures (methods)for
applyinglubricantsare spocifiedinsectionI.

a. Assemble regulatorassembly into
regulatorelement (21)as follows:

(1) Lubricate (Method J) C-ring {84); then
installbackup washer (85)and O-ring inbottom
ofbore inbody and pin assembly (88),

(2) Lubricate(Method J)O-ring (81)and

installin groove ofbore in body and pin
assembly (80).

(2) Install seat (80) on poppet (83); then
lubricate (Method J) O-ring (82) and install
O-ring on poppet.

(4) Carefullyinsertpoppet (83)and
attachedparts intobore ofbody and pln
assembly (86). Take care not toJam seat
againstpoppet seating surface.

(5) Install retainer (79) against seat (80).

{d) It slugs (78) were removed, press 2
slugs in screw (77).

(7) Lubricate (Method A) threads of screw
(77); then install screw in body and pin assem-
bly (81i) with a 3/8-inch hex wrench. Torque
screw to 50 In-lb; then back off screw =bout
one-eighthturnand reiorqae to40 in-lb.

',8) Lubricate (Method J) O-ring (75) and
install O-ring on poppet adapter (78).

(9) Carefullyinstallpiston(72)on poppet

adapter (70). Lubricate (Method A) threads of
poppet adapterand installnut (72)_ Hold poppet
adapter and tighten nut until piston bottoms on
poppet adapter.

(10) Lubricate (Method J) O-ring (74) and
insert O-ring into groove in bore el body and
pin assembly (86).

(11) Carefully insert poppet adapter (76),
piston (73), and attached parts into bore of
body .'uld pin assembly (86) so that poppet
adapter bore slides over O-ring (82) and piston
slides inside O..ring (74).

b. Inslallvent valve intoregulatorelement
(21) as follows:

(1) Install retainer (71) in body and pin
assembly (86) over end of poppet (83).

(2) Lubricate (Method A) threads el vent
fitting (88).

(3) Insert washer (69) and spring (70) into
vent fitting (88) and install as an a_sembly tn
body and pin assembly (86). Torque vent fitting
to 50 in-lb.

:)

I
I

I
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,

(

c. Lubricate (]W.ethod A) threads of retainer

(65); then install I_aeket seal ((]6) and retainer

in pin and body assembly (ti7). Tighten
retainer securely with screwdriver Tl1236,

or equivalent,

d, Installbleed oriHce in pin and body
assembly (67) of control element (31) as follows:

(I) Lubricate (Method W) pin of pin and
housing assembly (64}.

(2) Install pin and llouslng assembly (64)
in bleed orifice cavity with pill groove Inserted
in hole in housing,

(3) Lubricate (Methnd W) large end of
spring guide (63) and install spring guide and
orifice spring (62) in bleed orifice cavity.

(4) Lubricate (Method A) threads of set-

screw (60), insert orifice washer (61) in cavity
c_I setscrew, and install setscrew over orilice
,',prlng(62). Make sure that orifice spring is

in cavity of setscrew; tilentighten setscrew
securely with a 5/32-inch hox wrench.

e. On regulator 19-9021932-1, install inlet

metering valve in pin and body assembly (67)
of control eleruent (31) as follows:

(1) Inslall washer (47) and Inlet spring
(52) in inlet metering valve cavity.

(2) Lubricate (Method J) O-ring (39) and
install O-ring in toll shelf of inlet metering
valve cavity.

(3) Lubricate (Method J) O-ring (39) and
install O-ring on inlet retainer (59).

(4) Install stop (45), seat assembly (44)
('teflon on seat assembly toward cavity), and
inlet retainer (:':')) on inlet poppet (51) and
insert as an assembly into inlet metering
valve cavity.

(5) Lubricate (Method W) end of inlet

poppet (51) protruding in inlet retainer (59).

(6) Lubricate (Method J) O-ring (58) and
install on inlet plunger (57); then tnstall inlet
plunger in inlet retainer (59),

(7) Installinlet spring (56).

(8) Lubricate (Method W) part of inlet
button (54) that will insert into inlet retainer
(49).

(9) Installsiltms (55) (use same quantity
and tt_ickness as removed or as required to
obtain proper adjustment), inlet button (54),
inlet washers (53) (install same quanttty as
was removed or as required to obtain proper
adjustment), and inlet retainer (49). Tighten
inlet retainer (49) witi_ wrench TK2353 u:,til
retainer is secure and paris bottom.

f. On regulators 19-9021932-2and
19-9021932-3, install inlet metering valve in
pin and body assembly (67) of control element
(31) as follows:

(1) Install washer (47) and inlet spring
(52) in inlet metering valve cavity.

(2) Lubricate (Method J) O-ring (39) and
install O-ring in top shelf of inlet metering
valve cavity.

(3) Install stop (45), seat assembly (44)
(Teflon on seat aeeemhly toward cavity), and
inlet support (50) on inlet poppet (51).

(4) On regulator 19-9021932_2, install
backup washers (38, 40) on inlet retainer (49).

(5) On regulator 19-9021932-3, install
backup washer (40) on inlet retainer (49).

(6) Lubricate (Method J) O-rings (39, 41)
and install O-rings on inlet retainer (49).

(7) If 2 slugs (37) were removed, press
slugs into inlet retainer (49).

(8) Lubricate (Method W) end of inlet

poppet (51) that will protrude into Inlet retainer
(49).

(9) Install inlet retainer (49) and attached

parts onto inlet poppet (51)and attached parts;
then insert the assembly into inlet metering
valve cavity. Tighten inlet retainer fingerttght.
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(10) Lubricate (Method W) inlet pin (48)
and insert inlet pin into inlet retainer (49).

(11) Tighten Inlet retainer (49) with
wrench TK2353 until retainer ts secure and.

parts bottom.

g. h,stalf dome metering valve in pin and
body assembly (67) of control element (31) as
follows:

(1) Install washer (47) and spring (40) in
dome metering valve cavity.

(2) Lubricate (Method J) O-ring (39) and
install O-ring in top shelf of dome metering
valve cavity.

CAUTION

Poppet and support assembly (42)
are matched parts and fit together
tightly. Take care not to bend
poppet when parts are separated.

(3) Separate poppet and support assembly
(42); then reassemblc with stop (45), seat
assembly (44) (Teflon on seat assembly toward
caviiy), and shims (43) (install same quantity
of shims and shim thickness as wan removed
or as I equlred to obtain proper adjustment).

(4) On regulator 19-9021932-2, install
backup washers (38, 40) on dome retainer (36).

(5) On regulator 19-9021932-3j install
backup washer (40) on dome retainer (30).

(6) Lubricate (Method J) O-rings (39, 41)
and install O-rtngu on dome retainer (36).

(7) If 2 slugs (37) were removed, press
slugs into dome retainer (38).

(8) Lubricate (Method W) end of poppet
and support assembly (42) that will protrude
into dome retainer (3g).

(9) Install dome retainer (36) and attached
paris onto poppet and m..pport assembly (42) and
attached parts; then insert as an assembly into
dome metering valve cavity. Tighten dome
retainer fingerttght.

(10) Lubricate (Method W) dome pin (35)
and insert dome pin into dome retainer (36).

(11) Tighten dome retainer (36) with
wrench TK2353 until retainer ta secure and

parts bottom.

h, Install control I_ead 120) In regulator
element (21) as follows:

(I) Lubricate (Method J) O-ring (32) and
install O-rlng and backup washer (33) on pin
and body assembly (67) of control element (31).

(2) Lubricate (Method J) O-rings (17) and
install O-rings on bushing (34).

(3) Insert bushing (34) In cavity of pin and
body assembly (67) of control element (31) or
regulator element (31), as applicable, with
screen end of bushing on regulator element end,

(4) Install pin and body assembly (67) o!
control element (31) with attaching p_wts in
regulator element (21).

(5) If spring (29) was removed, install
spring and washer (30) on actuator assembly
(28); then install actuator assembly and attached
parts onto pin and body a_sombly (67) of control
element (31) with spring arms positioned over
pin.

(6) Lubricate shaft of actuator asdembly
(28) where shaft will protrude through screw
assembly (26).

(7) If slug (25) was removed, press slug
into housing (24).

(8) Install housing (24) over pin and body
assembly (67) and into regulator element (21).
Screw housing into regulator element until
housing bottoms.

(9) It screw assembly (20) was removed
and slugs (27) were removed_ press 4 slugs in
screw assembly; then install screw assembly
in housing (_4) with wrench TK4160. A_ust
screw assembly to permit aetuat,_r assembly
(28) to move in or out approximately 0.005 inch.

(10) Install washer shims (g3) as required
to take up gap between retaining ring (22) and
housing (24) when retaining ring ta installed;
then install retaining ring.

)
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I. Ifnameplate (1O)was removed, install
nameplate with4 screws (16)o

j. On regulators 19-9021932-1 and
19-9021932-2, install pressure limit valve in
body and pin assembly (86)as follows:

(i) Lubricate(Method J) O-rlngs (15, 17)
and installO-ringS in gland (16).

(2) Insertgland (16)with O-rings (15, 17)

in limitvalve cavitywith chamfer on gland
toward cavity.

(3) Inst_.ll retainer (14) (with countersink
toward poppet},guide (13),and screw (12).
Securelytlghtenscrew (12)wlthscrewdriver
T11245, or equlvaicni.

(4) Insertpoppet (11)in guide (13);ilmn
installwasher (I0),spring (9),and screw (8).
Tightenscrew with a 5/32-inchhex wrench
untiltop ofscrew is flushwit1_pin and housing
assembly (86),

HOTE

Pressure limitvalve adjustment
willbe made during regulatortesting.

k. On regulator19-9021932-3, lubricate
{Method J) O-ring (178) and (Method A) threads

of plug(17A);then installplug and O-ring in
body and pin assembly (86). Torque plug to
40-_5 In-lb.

1. Install plate (7) and secure plate with
screw (6). Tighten screw with a 3/32-tnch
hex wrench°

m. Complete regulatorassembly after
regulatortestingas follows:

(I) Installplate (5)and secure platewith
2 screws (4).

(2) Install handle (3). Hold h_dle aJ_d
install nut (2). Tighten nut sufficiently to
secure handle in position.

(3) Press in button plug (1),

n, Safetywlre plug (17A) and vent fitting
(68) with lockwire MS20995G-20. If a tag was
removed from the regUlator,reinstallsame
tag vs was removed.

10-48H. ASSEMBLING REGULATOR

19-9021932-5, (See figure10-14B,) All parts
must meet cleaningrequirements outlinedin

paragraph 10-48E. The lubricantused in this
procedure is lubrlcantgrease ILB0140-012
(Rocketdyne). Procedures (methods) for

applyinglubricantsare specifiedinsectionI.

a. Install regulator parts Into body (84) as
follows:

(I) Lubricate (Method J)O-ring (83),then
installO-ring, support seat (82),poppet seat
(81),antlscreen (80).

(2) Lubricate (Method 3) O-rings {77, 78).
Install O_rlng (78) In seat retainer (78) and
O-ring (77)in body (84).

(3) Installseat retainer (76) and poppet
(79).

(4) Installspring bushing (75),spring (74),
and retainer and screen assembly (73). Tighten
retainer and screen assembly untll It bottoms
securely.

(5) S,'t/etywireretainerand screen

assembly (73)to body (84)with lockwlre (71).
Safetywlrc tag (72) to retainer and screen
a_sembly (73) with Iockwire (71).

(6) Lubricate (Method J) O ring (q0) and
install O-ring in piston (86).

(7) Lubricate _Method J) O-ring (67) and
install O-ring on piston (68).

(8) Insert retainer (68) azld seat (69) ta
piston (66) and install piston in body (84).

b. Lubricate (Method J) O-rings (65) and
install O-rings on bushing (84); then install
bushing in body (8d),

c. Lubricate (Method J)O-rings (34, 62);
then install O-rings and backup washer (63) on
pin and adapter assembly (18).

d. Installpin and adapterassembly (16)on
body (84)and secure with B screws (61).
Tighten screws untilsecure.

e, II new nameplate is required, install
_mepIate (59) with adhesive (60).
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NOTE

Steps j through m may be per-
formed at this time to perm:t using
body (84) as a imlding device for
assembling parts of control
element (26).

f. Install panic vent valve in pin and body
assembly (58) of control element (28) as foP, owe:

(I) Install prose eprlng (57) and vanic
poppet (58).

(2) Imbricate threads of retainer (54) and
Instafl gasket seal (55) and _etainer over panic
poppet (56). Tig].ten retainer securely with
screwdriver Tl1236p or equivalent.

(?) Ins€all clip spring (53) and position
spring tab in slot.

g. Inmall bleed orifice in pin and body
assembly (53) of control clement (26) as follows:

(1) Lubricate (Method W) pin of pit and
housing assembly (52).

(2) Install pin and housing assembly (52)
in bleed orifice eavltywith pin groove inserted
in hole iu housing.

(3) l,ubricate(Iv%thodW) large end of
springguide (51)and installspringguide and

orificespring (50)in bleedorificeeatqty.

(4) Lubricate (Me,hod A) threads of set-

strew (48),insertorificewasher (45)_n cavity
ofsetscrewj and instalZsetscrew over orifice
spring _i:9). M_ke sure thai orifice opting is
in cavity o; setscrew; ihf,n tighten set,'_erew
securely v,dth % 5/32-inch box wrench.

h. Install Inlet metering t'J-Ive in pin and
body assembly (58) of control element (28) as
follows:

fl) _nstall washer (42) and irflet spring (47)
in Inlet metering valve cavity.

(3) Lubricate (Method J) O-ring (34) and
InstallS-ring in top she_ of inlet metering
valve cavity.

(3) Install stop (40), seat assembly (39)
(Teflon on seat assembly toward cavity), and
inletsupport (45)on inletpoppet (46).

(4) Lubricate (Method J) O-rings (34, 35)
and install O-rings and backup washer (36) in
inlet retainer (44).

(5) If2 slugs (33)were removed, press
slugs intoinletretainer(44).

(6) Lubricate (Method W) end of inlet
poppet (46) that will protrude into inlet retainer
(44).

(7) Install inlet retainer (44) and attached
parts onto inlet poppet (46) and attached parts;
then insert as an assembly Into :nlet metering
valve cavity, Tighten inlet retainer fingertight,

(8) Lubricate (Method W) inlet pin (43) and
insert inlet pin into inlet r_talner (44).

(9) Tighten irfiet retainer (44) with wrench
TK2353 untilretaineris secure and parts
bottom.

i, Install dome metering valve in pin r_nd
body assembly (58) of centre,element (26) as
follows:

(1) Install w_sher (42) and spring (41) in
dome metering valve cavity.

(2) Lubricate (Method J) O-ring (34) and
install O-ring in top shelf of dome metering
valve cavity.

CAUTION

Poppet and support asse_'.bly (37)
are l_atehed paris and fit together
tightly. Take care not to bend

poppet when parts ar_ separated.

(3) Separate poppet and sopport assembly
(37); then reassemble with stop (40),seat
assembly (39) (Teflon on seat a_eembly toward
cavity), an_ shims (38) (Install same quantity of
shims and shim thickness as was removed or
as reqnlred to obtain proper adlustment).

)
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(4) Lubricate (Method J) O-tings (34_ 35)
and install O-rings and backup washer (36) on
dome retainer (32),

(5) If 2 slugs (33) were removedp press
slugs into dome retainer (32).

(6) Lubricate (Method W) end of poppet
and support assembly (37) that will protrude
h_to dome retainer (32).

(7) Install dome retainer (32) and attached
p_rts onto poppet and support assembl_, (271 and
attached parts; then insert as an assembly into
dome metering valve cavity. Tighten dom,_
retainer fingertight.

(8} Lubricate (Method W) dome pin (31)
mid insert dome pin into dome retainer (32).

(9) Tighten dome retainer (32) with wrench
TK2353 until retainer is secure and parts
bottom.

]. Lubricate (Method ,_) O-rings (30) ,and
install O-r,_ngs on bushing (29).

k. Insert bushing (29) in cavity of pin and
body assembly (58) of control element (26) or
pin and adapter assembly (16), as applicable,
with screen end of bushing on pin and ad,_pter
assembly end.

1. Lubricate (Method J) O-ring (27) and
install O-ring and backup washer (28) on pin
and body assembly (56) of control element (26).

m. Install control element (26) in pin and
adapler assembly (16).

n. Assemble control head (15) as follows:

(1) Install spring (24) and washer (25) on
actuator assembly (23); then Install actuator
assembly and attached parts onto pin and body
assembly (58) of control element (26) with
spring arms positioned over pin.

(2) Lubricate shaft of actuator assembly
(23) where shaft will protrude through screw
assembly (21),

(3) If slug (20) was removed from hm|sing
(_9), press slug Into housing.

(4) Install housing (19). Screw housing
into pin and adapter assembly (18) until housing
bottoms.

(5) H screw assembly (21)was removed
and slugs (22)were removed, press 4 slugs In
screw assembly; then install screw assembly
in housing (19) with wrench TK4160. A_:ust
screw assembly to permit actuator assembly
(23) to move in or out approximately 0.005 Inch

(6) Install washer shims (18) as required
to take up gap between retaining ring (17) and
housing (19)when retainingringis Installed;
then install retaining ring.

o. Install pressure limit valve in pin and
adapter assembly (16) as follows:

(I) Install omniseal (13) and support (12)o

(2) If2 slugs (II)were removed, press
slugs intoretainer (I0).

(3) Install retainer (10) with screwdriver
Tl1245_ or equivalent. Tighten retainer until
it bottoms.

(4) Insert poppet (9) in retainer (10); then
tnstall spring (8), washer (7), and setscrew (6).
Tighten setscrew with a 5/32-Inch hex wrench
until top of setscrew is flush with pin and
adapter assembly (16).

NOTE

Pressure limit valve adjustment
will be done during regulator testing.

p. Complete regulator assembly _Jter
regulator testing as follows:

(1) Install plate (6) and secure plate with
2 screws (4).

(2) Install handle (3). Hold h,'uadle and
Install nut (2). Tighten nut sufficiently to
secure handle In position.

(3) Press In button plug (1).
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10-48J. TESTING, The test procedure
requires a source of regulated gaseous
nitrogen (MIL-P-27401), leak-test compound
(MIL-L-25567), or equivalent, and a hand
valve, gages, hoses, a relief valve, and a
solenoid valve as specified in test setup. The
regulator must be firmly secured during testing.
See figure 10-14D for test setup.

a. Install regulator in test setup. On
regulators 19-9021032-3 and 19-9021932-5,
install a relief valve, adjusted to relieve at
10 percent above maximum regulator outlet
pressure listed, In test setup outlet line when
supply pressure to test setup could exceed
5,000 pslg.

b. Close bypass valve.

c. Position regulator handle on ret;.,lat¢,r
to full vent position and allow it to return _o
neutral.

d. Verify thatsolenoidvalve is deenerglzed
(closed).

e. On regulators 19-9021932-1, 19-9021932-2,
and 19-9021932-5, adjust pressure limit valve to
relieve within pressure listed as follows:

Regulator
19-9021932-1

190 (+50, -0) pstg

Regulator
19-9021932-2

1,505 _100 pstg

Regulator
19-9021932-5

4,500 ±100 psig

(1) Pressurize regulator tnlet as indicated
on pressure gage 1 to upper limit of ,'_llef
pressure listed.

(2) Slowly turn regulator handle in load
position and verify a nressur,._ b,',ildup on
pressure gage 2; then allow ha_dl_ to return
is neutraland verl[ythatpressure locks up.

(3) It regulator operation is satisfactory
in substep 2, continue to lead regulator In one-
quarter increments ofpressure listeduntil
maximum regulatedpressure Is achieved.

Audibly verify that bleed orifice vents during
pressure buildup. At each pressure level, use
leak-testcompound and verifyno external
leakage.

(4) If pressure limit valve venting occurs
before maximum regulated pressure ts within
Itmtts of pressure listed_use a 5/32-1richhex
wrench and rotatepressure limitvalve adjusting
screw in small increments clockwl e until

ventingoccurs and pressure regulator outlet
pressure increases whhin limitslisted.

(5) Ifpressure limitvalve does not vent
and maximum regulatedoutletpressure is
within11mltslisted,use a 5/32-1n:h hex wrench
and rotatepressure limitvalve adjustingscrew
in small increments counterclockwlse until

ventingoccurs withp_essure regulatoroutlet
pressure stillwithinlimitslisted.

(6) _urn regulatorhandle to vent position
and vent pressure gage 2 to zero. On regulator
19-9021932-5, turn regulatorhandle to extreme
vent positionand verifythatpanic vent valve
dumps pressua.efasterthan normal venting
through dome metering valve.

(7) Repeat subsieps 2 through 6 until
pres')ure limit valve is adjusted and regulator
operation repeatability is verified.

(8) Depressurlze regulator inlet to below
600 psi as indicated on pressure gage I.

f. Energize (open)solenoidvalve.

g. Pressurize "_gulatorinletaS Indicated

on pressure gage 1 to 600 _I0 psi, 1,500 _50 psi,
3,000 _:'100 psi, 4,000 _100 psi, and 4,900 :_100
psi. At each pressure level check for regulator
internal leakage at solenoid valve outlet and

using leak-testcompound (MIL-L-25507), or
equlvalent,check regulatorfor externalleakage.
Leakage Is not allowable.

h, Deenergize (close)solenoidvalve.

-)
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NOTE

In the following step, if regulator
adjustment sensitivity is not as
desired, perform step J.

i. Adjust regulatoroutletpressure, as
indicatedon pressure gage 2, topressures
listed. At each pressure leveluse leak-test

compound (MIL-L-25557) and check regulator
for externalleakage. Leakage is not allowable.

Regulator Regulator
.19-9021932-_ 19..!_r_021932- 2

50 ±2 50 ±2
90 _ 500 :_lO

130 _ 950 _0

160 _4 I,.250 _0

Regulator Regulator

50 ±2 50 *2
1,850 _0 I,400 ±50
4,000 ±i00 2,000 ±I00
4,800 :_I00 4,200 Et00

j. If regulator adjustment sensitivity must
be changed, reduce outlet pressure to zero,
remove handle, and adjust screw assembly (26,
figure 10-14A or 211 figure 10-14B) with wrench
TK4160, or equivalent, (clockwise to increase
sensitivity and counterclockwise to decrease
sensitivity) while manipulating actuator
assembly (28, figure 10-14A or 23, figure
10-14B); then repeat step i and check adjust-
ment sensitivity. Repeat adjustment until
desired sensitivity is obtained. It sensitivity
cannot be obtained, diuassemble dome metering
valve {paragraphs 10-48C or 10--48D, as
required} and change quantity ,'rod/or thickness
of shims (43_ figure 10-14A or 38, figure
10-14B}, as required to obtain desired sensi-
tivity. Adding shims or Increasing shim thick-
ness slows down rate ofpressure riseand
removing shims or decreasing shim thickness
increasesrate of pressure rise.

k. On regulators 19-9021932-1, 19-9021932-2,
and 19-9021932-5, adjust regulator outlet pres-
sure as indicated on pressure gage 2 to pres-
sures listed and verify that pressure limit valve
vents within limits. Readjust setting, if re-
quired, as outlinedin step e,

Regulator
19-9021932-I

190 (+50, -0)psig

Regulator
19-9021932-2

1,500 *10O psl-g

Regulator
19-9021932-5

4,500 _I00 psig

1, Turn regulator handle to vent position
and depressurize pressure gage 2 to zero.

m. Adjust regulator outlet pressure, as
indicated on pressure gage 2, to pressures
listed, and at each pressure level perform
the following:

Regulator Regulator
19-9021932-1 19-9021932-2

50_ 5042
0J_4 500 ml0

130_4 950i50
160_-4 1,350_0

Regulator Regulator
19-9021932-5

5om2 50_
1,650_0 1,400_0
4,000_100 2,000 _100
4,800_I00 4,200 ±100

(I) Cycle solenoidvalve 5 times and

verifythatpressure gage 2 indicationreturns
to within _2 percent of lockup pressure after
each cycle when pressure stabilizes.

(2) A_ter the 5th cycle, verify that indica-
tion on pressure gage 2 rmmains constaniwithtn
_pereent of lockup pressure for 5minutes.

.
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(3) Slowly open bypass valve and verify
that regulator vent valve vents at a maximum
of 120 percent of actual lookup pressure; then
close bypass valve and verily that vent valve
reseats at a maximum of 88 percent of initial
lockup pressure.

n. Turn regulator handle to vent position
and depressurize pressure gage 2 to zero.

o. Dvpressurtze regulator inlet to zero as
indicated on pressure gage 2.

p. Complete regulator assembly as outlined
In parngrapll 10-4BG or 10-4SH, as appllcable.

PI_ESSURE PRESSURE
[]GAuE _OAGE2

SUPPLY _.-._

SOLENOID
REGULATOR [] VALVE

LEGEND

] PRESSURE GAGE )9-902|929-5, Oil EQUIVALENT.

] PRESSURE GAGE 19.00219_8-I, OR EQL2VALENT
FOR PRE,_SURE$ BELOW 600 PSI AND 10-90_19Z8-3,

OR EQUIVALENT FOR PRE3SURES ABOVE 600 PSI,

] IWPASS VA LVE 19-90_.2606- I, oe EQUIVALENT.

] SOLENOID VALVE 19-9021933-2, OR EQffIVALENT.

] HO_gS 19-00_6523-4, OR E_UIVALENT.

] RELIEF VALVE 83B864 (ANDERSON ORE_NWC_D CO LOR EQI.qVALENT ADJUSTED TO REI,IEk'E AT 10.

P_RCENT ABOVE MAXIMffM REGULAteS OUTLET

PRESSURE WHEM TESTING REGULATOR I_-90_19_2-I

OR |9-90Z1932- 2.

F1-5-1-$6

Figure 10-14D. Regulator Test Setup

10-49. HAND VALVE 1g-9022606.

I0-50. The followingprocedures containthe
disassembling, cleaning,inspectingand re-
pairing, aseembling_ and ':estinginformation

required to maintain the band valves.

10-51. DISASSEMBLING. Disassemble the
hand valve_ as requtred_ to accomplish neces-
sary repair and/or replacement. Sleeve (16)
contains left-hand threads. See figure I0-15

for index and part numbers.

10-52. CLEANING. Clean hand valve as
outlined in section 1.

10-53. INSPECTING AND REPAIRING.
Inspecting the hand wive determines whether
the individual parts I_ave been damaged by
mishandling or wear. Inspects the parts for
cleanness, damage, and wear. Repair of hand
valve islimitedto _eplacement ofparts listed
witha part number and chasing damaged threads
thatdo not exceed 50 percent of one thread,
Damaged or worn parts not listedrequires
replacement of hand valve.

10-54. ASSEMB72NG. All parts must meet

cleaningrequtrommts as outlined inparagraph
10-52. Lubricantused during assembly Is
FS1281 grease (Dew Cornlng Corp) unless
otherwise specified. Procedures (methods)
for appl.yinglubricantsspecifiedin assembly
procefluresare oudtned in sectionI. Replace
allsoftgoods.

a. Lubricate (Method J) and install packing
(12) onto retabmr (11). Lubricate (Method A _,
threads of retainer and in,tall into body (13).
Torque retainer to 25-35 It-lb. On hand vE./ve
19..9022606-2, torque retainer to 35-45 It-lb.

b. Lubricate (Method A) threads of retainer
(11) and tnstall locknut (10) onto retainer.

NOTE

Steps c through h apply to hand
valve 19-9022606-1.

c. Installseatpacking (9)and screw (B)into
stem (7), Torque screw (8)to 11-13 in-lb.

)

$I' )
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C d. Apply (Method A) 3 streaks of Fluorolube

grease GR-362 (llookerChemical Corp) flush
with thread peaks, 1/8- toI/4-tnch wide, 120
degrees apart, to threads of stem (75. For
periodiclubricationofvalve, apply 2 streaks.

e. Fully screw stem (7)intoretainer(II),
remove, and repeat stepd.

f. Repeat step o untilan even film of grease
covers allstem threads, Do not allow grease
tocontactseatpacking (9)or screw (8).

g. Lubricate (Method J) backup ring (4),
stem packing (55,and installspacers (6)stem
packing (5),and backup ring (45onto stem (7).

h. Lubricate (MethodA) threads of sleeve

(3)and screw sleeveintoretainer(11). Torque
sleeve(3)to 10-20 ft-lb.

NOTE

Steps ithrough o apply to nand
valve 19-9022606-2.

i. Installseatpacking (95and screw (8)Into
stem (17), Torque screw (8)to 11-13 in-lb.

j. Apply (Method A5 3 streaks ofF1uorolube

grease GR-363 (Hooker ChemicaICorp) flush
withthread peaks, I/8- to I/4-1nchwide_ 120
degrees apart, tothread o! stem (175. For
periodic lubrication,apply 2 streaks.

k. Fullyscrew stem (17)intosleeve (16),
remcve, and repeat step J.

I. Repeat stepk untilan even filmof grease
covers all stem threads. Do not allow t_eaee
to contactseat packing (9)or screw (8).

m. Lubricate (Method J) sleevepacking (19)
and installonto sleeve(16). Lubricate (Method
J) stem packing (18)_J_dinstal]ontostem (17).

n. Screw stem (17)intosleeve (16)and
installsleeve intoretainer(11). Torque sleeve
(16)to 15-25 ft-lb.

o. Lubricate (Method J) stem packing (15)
and backup ring(14)an.,dinstallonto stem 07).

p, Install control knob (2) and secure with
setscrews (1).

q. Install closures tn open ports.

Changed 26 October 1971 10-42P-19/10-42P-20



.

(

_

R-3896-5 Section X

Volume I Paragraph I0-55
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l

T T['B)__,,
liON HAND VALVE 19-00B_808*_ Ig,gO_$O6-X*;

Index No. Part No. Description

1 Setscrew
2 Control.Knob
3 ,_ Sleeve
4 MS28774-I0 _J Backup Rtnl_
5 MS28775-010 Stem Peaking
6 Spacer
7 Stem
8 Screw

9 Seat Packing

, ,10 Locknut
(a}Alternatefor vendor partBumber

...... D scIndex No, Part No. e rlptlon
....... ii i, _, i , m i

11 Reta!net

12 MB28778-6 Retainer Packing

MS28778-8 Retainer Packing
13 Body
14 M828'/74-I0(a) Backup Ring

15 MS2877_-010 _em Packing
18 Sleeve
17 Stem

18 MS9877.5-010(a) Stem Packing

Ig ML426778-6 Sleeve Packing

Figure 10-15. llandValve 19-902260S--Exploded View |

around retainer,sleeve, and stem. No leakage
is allowable.

c. Decrease gaseous nitrogenpressure to
zero and installpressure plug intooutletport.

d, Slowly open hand valve and repeat step b.

e. Decrease gaseous nitrogen pressure to
zero_ remove valve from test setup, and install
closures in open ports,

10-55. TESTING. Testing is performed after

repair and any time misuse or damag( is sus-
pected. The test procedures require a source

of gasevus nitrogen (MIL-P-27401) with a con-
t=oiledpressure of 0-5,000 pslg and leak-teat
compound (MILL, o25587 or eClulvalent),The
handvalve must be firmly secured during test-

i incr. The safety and general maintenance

requirements odtlined In section I apply to this
procedure,

a, Remove closures, connect gaseous nitrc-
geu {MIL-P_27401) source to Inlet portof hand
valve, and close valve.

b. Increase gaseous nitrogento 3,000 peigand apply leak-{eetcomp_ndto outletport and

Chm,3ed 24 March 1070 10-4_Q
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Paragraphs 10-56 to 10-61

R-_898-5
Volume I

I0-56, HAND VALVE 19-0026B01,

10-57. The followlngprocedures containthedisassembling, cleaning, inspecting ano re
pairing, assembling, and testing information
required to maintain the hand valves.

I0-58, DISASSEMBLING, Disassemble the

hand valve, as required, to accomplish neces-
sary repair and/or replacement. Ret_Aner (3)
ba,_ left-band threads. See figure I0-15A for
index and part numbers.

10-59, CLEANING. Clean hand valve as out-
lined in section I.

I0-60, INSPECTING AND REPAIRII_G. In-
spectingthe hand valve determines whether the
individualparts have been damaged by mishan
dllngor wear. Inep_t the parts for cler,nness,
damage and wear. i,_epalrof hand valve is
limitedto rep]acement of parts listedwith a part
number and chasing danutged threads thatdo not
exceed 50 percent ofone thread. Damaged or
worn parts not listedrequires replacement of
hand valve.

I0-61. ASSEMBLING, All parts must meet
cleaningrequirements outlinedin paragraph
10-59. Lubricant used duringassembly is

t 10 "., ,_- 6 ' .

I I 13 . ] II J '

FI-5-1-_

Index Part

NO. No. Description

I Knob
Set screw

2 Nut
Washer

3 Retainer
4 Body
5 MS_8778-16 Packing
6 Washer
7 MS28775-010 Packing

AS140-01- I0 Ring
8 Sleeve

9 MS29513.18 Packing

Index Part
No, No, Description

10 Stem .
II M829513-12 Packing

AS140-01-012 Ring
12 Sleeve
13 Screw
14 Seat
15 Seat
16 MS29513-15 Packing
17 MS28778- 12 Packing
18 ANSI4-1_C Plug
19 Body

:)

)

()
Figure 10-15A. Hand Vslve 19-9028501--Exploded View

10-,_9,R Changed _4 March 1070
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grease FS1281 (Dew Corning Corp) unless other-
wise specified, Procedures (methods) for ap-
plying lubricants specified in assembly proce-
dures are outlined in section I, Replace all
soft goods. See figure 10-15A for index and
part numbers.

a, Lubricate (Method J) and install packing
(16) in groove of seat (15) and install seat into
body (19),

b. Install seat (14) and screw (13) into stem
(10), Torque screw (13) to 37-43 in-lb,

c, Lubricate (Method J) backup rings and
packing (11) and install on stem (10),

d. Apply (Method A) 3 streaks of Fluorolube
grease GR-362 (Hooker Chemical Corp) flush
with thread peaks, 1[8- to 1/4-inch wide, 120
degrees apart, to thread of stem (10). (For
periodic lubrication, apply 2 streaks. )

e. Fully screw stem (10) into sleeve (8),
remove, and repeat step d.

f, Repeat step e until an even film of grease
covers all stem threads. Do not allow grease
to contact seat (14) or screw (13),

g, Install sleeve (12) into body (19) onto seat
(15).

h. Lubricate (Method J) packing (5) and in-
stall on body (4).

i. Lubricate (Method A) threads o; ._ody (4)
and install into body (19L Torque body (4) to
100-120 ft_lb.

j. t,ubricate (Method J) packing (9), install
onto sleeve (8), and install stem (10) and sleeve
(8) into body (4), Make sure sleeve (8) is seated
on sleeve (12),

k, Lubricate (Method J) packing and backup
ring (7) and install over stem (10) into groove
of sleeve (8).

1. Install washer (6) and retainer (3) into
body (4). Torque retainer (3) to 25_35 ft-lb.

m, Install washer and nut (2) onto body (4).
Tighten fJngertight.

n. Install knob (1) on stem (10) and secure
with setscrew,

o. Lubricate (Method J) packing (17), install
onto plug (18), and install plugs into ports of
body (19), Torque plug (18) to 300-500 in-lb.

10-62. TESTING. 'resting is performed after
repah' and any time misuse or damage is sus-
pected. The test procedures require a source

| ofhydraulicfluidwlth a controlledpressure
of0-5,000 psig. The hand valve must

Section X
Paragraphs 10-62 to 10-60

be firmly secured during testing. The safety
and general maintenance requirements outlined
in section I apply to this procedure,

a, Remove plugs from inlet and outlet ports,
and connect fuel source to inlet port of valve,

b, Close valve and increase pressure to
3,000 psig, Check for internalleakage at outlet
port. No leakage isallowable.

c. Decrease pressure to zero, installplug
inoutletport, and open valve,

d. Increase pressure to 3,000 psigand check
for external leakage. No leakage is allowable,

e, Decrease pressure to zero, remove valve

from test setup, and install plugs in open ports,

10-63, HAND VALVE 19_c_021936.

10.-64, The following procedures contain the
disassembling, cleaning, inspecting and repair-
ins, assembling, and testing information re-
quired to maintain the hand valves,

10-65. DISASSEMBLING. Disassemble the hand
valve, as required, to accomplish necessary
repair and/or replacement, Bushing (3) and
bonnet (5) have left-hand threads. See figure
10-15B for index and part numbers.

10-66. CLL.._ING. Clean hand valve as out-
lined in sectioP i.

I0-67. INSPECTING AND REPAIRING. In-
specting the hand valve determines whether the
individual parts have been damaged by mis-
handling or wear. Inspect the parts for clean-
ness, damage, and wear. Repair of hand valve
is limited to replacement of parts listed with a
part number and chasing damaged threads that
do not exceed 50 percent of one thread, Dam-
aged or worn parts not listed requires replace..
meat of hand valve.

10-68. ASSEMBLING. All parts must meet

cleaning requirements outlined in paragraph
10-66, Lubricant used during assembly Is
lubricant grease RB0140-012 (Rocketdyne) unless
otherwise specified, Procedures (methods) for
applying lubricants specified in assembly pro-
cedures are outlined in section I. Replace all
soft goods. See figure 10-15B/or index and
part numbers,

a. Install seat (9} and screw (8) into stem (7),
Torque screw (8) to 27-33 in-lb.

b. Apply (Method A) 3 streaks of Fhmrolube
grease GR-362 (Hooker Chemical Corp) flush
with thread peaks, I/8- to l/4-lnch w|de, 120
degrees apart, to threads of stem (7). (For
periodic lubrication, apply 2 streaks. )

C. Fullyscrew stem (7)intobonnet (5),
remove, and repeatstepb,

Changed P,6October 1971 10-42S



Section X R-3896-5
Paragraph 10-69 Volume I

Index Part
No, No.

1

2

3
4 555122-1

585122-2
555122-3
558124

Description

Knob
Set screw

Nut
Washer

Bushing
Packing
Packing
Packing
l_ng

Figure 10-18B.

FI-5-t-69

Index Part

No. No. Description

5 Bonnet
6 VD-261-0123-0010 Packing
7 Stem
8 Screw
9 ASI13-65-II0 Seat

I0 Body

Hand Valve 19-0021938--Exploded View

d. Repeat stepe untilan even film of grease
covers allstem threads. Do not allow grease
tn contactsea;.packing (9)or screw (9).

I e. Lubricate (Method J)andlnstallpacking(6), ontobonnet (8). Lubricate (Method A) threads
of bonnetand installintobody (I0). Torque
bonnet to 45-88 ft-lb•

I f, Lubricate (Method J) packings -_ndring
{4) and Install ring first, then packin_s, over
stem (7) ontil they bottom in bonnet (_).

g. Lubricate (Method A) threads of bushing I
(3)and iilstallintobonnet (5).

h. =astallwasher and nut (2)ontobonnet (5).
Tighten fingertight.

i, Install knob (1) on _tem (7) and secure with
setscrew.

J. Install closures in open ports

I0-69, TESTING. Testing is performed after
repairand any time misuse or damage is sue-
pected. The test procedures require a sourc_

10-42T Changed 8 December 1970
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of gaseous nitrogen (MIL-P-27401) with a con-
trolled pressure of 0-5,000 psig and leak=test
compound (MIL-L-25567 or equivalent). The
hand valve must be firmly secured during test-
ing. The safety and general maintenance re-
quirements outlined in section I apply to tMs
procedure,

a. Remove closures, connect gaseous nitro-
gen (MIL-P-27401) source to inlet port of hand
valve, and close valve.

b. Increase gaseous nitrogen to 3,000 psig
and apply leak-test compound to outlet port and
around bonnet, bushing_ and stem. No leakage
is allowable.

c. Decrease gaseous nitrogen pressure to
zero and install pressure plug into outlet port.

d, Slowly open hand valve and repeat step b.

e. Decrease gaseous nitrogen pressure to
zero, remove valve from test setup, and install
closures illopen ports,

10-70. HAND VALVE 9259T-IPP.

10-71. The followingprocedures containthe

disassembling, cleaning,inspectingand re-
pairing,assembling, and testinginformation
required to maintain the hand valves.

I0-72. DISASSEMBLING. Disassemble the

hand valve, as required, to accomplish neces-.
sary repair and/or replacement, See figure
10-15C for Index and part nnmbers,

10-73. CLEANING. Clean hand valve as out-
lined in section I.

10-74. INSPECTING AND REPAIRING. In-
specting the hand valve determines whether the
individual parts have been damaged by mis-
handling or wear. Inspect the parts for clean-
ness, damage, and wear. Repair of hand valve
is limited to replacement of parts listed with a
part number and chasing damaged threads that
do not exceed 50 percent of one thread. Dam-

aged or worn parts not listed requires replace-
ment of hand valve.

]0-75, ASSEMBLING. All parts must meet
cleaning requirements outlined in paragraph
10-73, Lubricant used during assembly is
lubricant grease RB0140-012 (Rocketdyne).

i Procedures (methods) for applying lubricantsspecified tn assembly procedures are outlined

_n section 1. Replace all soft goods, See fig-
ure 10-15C for index and part numbers,

| a, Lubricate {Method L) O-rings (3, 4) and
install on plug (2).

Section X
Paragraphs 10-70 to 10-76

FI-_- 1.7(,

Index Part

No. No, Description

I Lockring
2 Plug
3 5004-49 O- ring
4 5007-59 O-ring
5 Body

Figure 10-15C, Hand Valve 9259T-lPP--
Exploded View

b. Install plug (2) into body (5) and secure
with lockrlng (1),

c. Install closures in open ports.

10-76. TESTING. TesLing is performed after
repair and any time misuse or damage is sus-
pected. The test procedures require a regulated
source of gaseous nitrogen (MIL-P-97401) with
a controlled pressure of 0-150 pslg and leak-test
compound (MIL-L-25567 or equivalent), The

hand valve must be firmly secured during testing.
The safety and general ma|ntenance requirements
outlined In section I apply to this procedure,

a. Remove closures, connect gaseous nitro-
gen (MIL-P-27401) source to inlet port of hand
valve,and close valve.

Changed 8 December 1970 10-42U
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Paragraphs 1n-77 to I0-83

R-3805-5

Volume I

b. Increase gaseous nitrogen to 150 psig
(maximum) and apply leak-test compound to out-

let port and around top anti bottom of plug. No
leakage is allowable.

c. I)ecrease Easel,us nitroKen pressure to

zero and install pressure IHug into outlet port.

d, Slowly open hand wdve and repeat step b.

e. Decrease gaseous nitrogen pressure to

zero, remove valve from test setup, andinstall

closures in open ports.

10-77. RELIEF VALVE 19-902f937 AND
19-9026587.

10-78. The following procedures contain the
disassembling, cleaning, inspecting and repair-

ing. assembling, and testing information re-
quired to maintain the relief valves.

10-79. DISASSEMBLING. Disassemble relief

valve, as required, to accomplish necessury
repair and or replacement. Turn adjusting
qerew (2} counterclockwise to relieve tension
,m spring (7L Do not remove bonnet (5) with

tension on spring (7). Remove hlowdown ,'ing
1141, by reaching in outlet port of body (18) and
mscrewing })lowdown ring off of bushing (15).

{See h_'.rurc 10_15D for index anti part numbers, )

10-80. CLEANING, Clean all metal parts as
outlined in section 1.

10-gl. INSPECTING AND REPAIRING. In-

specting the valve determines whether the indi-

vldual parts have been damaged by nlishandling

or wear. Inspect parts for cleanness, damage,

and wear. Repair' of relief valve is limitedto

replacement of parts contained in kit and chs.sing

damaged threads that do not exceed 50 percent
of one thread. _eplacement of relief valve is

required ilIx_rtsnot contained in kit are dam-

aged or worn.

10-82. ASSEMBLING. All parts must meet

cleaning requirements outlined ht paragraph
10-80. Lubricant used durlng assembly is seal-
attt and antiseize compound RB0140-005
(Rocketdyne) for flat seals and lubricant grease
I(B0140-012 (Rocketdyne) for straight threads.

I Procedures (methods) for applying lubricants
specified in assembly procedures are ootllned

In section 1. (See figure 10-15D for inde×and
part numbers. )

CAUTION

Care most be taken when installing

bushing In body, to prevent damage
to bushing threads.

a. Lubricate (Method J) seal (lg) and (MetllodA) threads of bushing (15), and Install seal and

bushing to body {18), Torque 1rushing to 22-26
ft. lb,

I0-42V Changed 8 December 1970

b. 1"bread blowdown ring (14) on bushiag (15) '_
to obtain 75 percent thread engagement. ?

e. Install disk (10), ball (9). spring follower

(8), spring (7), anti sl)ring folh)wer (6) in hody
(18L Make sure that spring follower (8) mates
with ball (9) and spring follower (6) nt_tes with
adjusting screw (2).

d, Lubricate (Method J) seal (17) and (Method |

A) threads of body (18), and install seat (171 and !
bonnet (5) on body. Tighten bollnet to firn|ly seat
seal.

e. Lubricate (Method A) threads ot adjusting |

screw (2), and install locknut (3) on adjusting
screw until nut bottoms on screw head.

f. Screw adjusting screw (2) in bonnet {5) one
full turn after contact with spring follower t6).

g. Luhricate (Method J) seal (4) and (Method |
A) threads of boanel (5), and install cap (1'_ on I
bonnet Iingertight.

h, Lubricate (Method J) seal (12), and install II

washer (13), seal (12), and loekscrew (11) into
body (18).

i. Inst_ll protective closures on inlet anti

outlet ports.

10-83. TESTING. Testing c(msists of testing ".k

start-to-leak, set, and reseat pressures of re- ]

)letvalves. Perform testing ,"alterrepair and

any time misuse or damage is suspected. Pres-

sure must be gradually increased to check start-
to-leak and set pressures, and decreased to

check reseat pressure, Adjustment of the relief
vatve must be accomplished with no pressure

applied and then re )ressurized to recheck ad-
justment, The safety anti genera nmintenance
requirements outlined in section 1 apply to this
procedure.

a. Firmly secure relieI valve, remove clo-
sures, and connect a source el gaseous nitrogen
(MIL-P-274011 with a controlled pressure of

0-5,800 psig to inlet port.

b, Slowly increase pressure and record start-
to-leak and set pressures. Decrease pressure
and atijust ad}usting screw 12), as necessary, to
obtain settings specified in figure 10-15E.

c. Torn adjusting screw clockwise to increase
set pressure and COunterclockwise to decrease

set pressure. ,Alter adjustment, hold adjusting
screw (2) in place while the lockaut (3) is being
tightened. Tighten cap (1) to firmly seat seal.

d. Increase pressure to set pressure; then
slowly decrease pressure, and record reseat

pressure. Adjust ))lowdown ring (14), as nones- " "_
saryt to ol)tain settings specified in figure 'i
10-15B. Repeat steps hanclc,
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Section X

Index Kit
No. No.

1
2
3
4 (a)
5
6
'/
8
9

F1·5·1·52

Index Kit
Descr'pllon No. No. Description

-----
cap 10 (a) Disk
Adj ustlng screw 11 Lockscrew
Locknut 12 (a) Seal
Seal 13 Washer
Donnet 14 Blowdown l'ing
Spring follower 15 (a) Bushing
Spring 10 (a) Seal
Spring follower 17 (a) Seal
Ball 18 Body

(al 0" vai~el(i:90£1937-1use kit RDDD-HK-II00S.
On valv(' 19-9021937-2 use kit RDCA-RK-1100C.
On valve 19-9021937-5 use kit HDEA-RK-II00S.
On valve 19-9021937-6 use kit flDEB-RK-1100S.
On valve 19-9021937-7 use kit HDEG-RK-1100S.
On valve 19-9021937-12 use kit RDEH-RK-llOOS.
On valve 19-902193'1-14 use kif. HDJA··RK-I100S.
On valve 19-9021937-15 use kit HD./B-HK-ll00S.
On valve 19-9021937-16 use kit RDJC-HK-llOOS.
On valve 19-902193'1-17 URe kJt RD.JD-HK-I100S.
On val"e 19-9021937-18 use kit HDJE-RK-I100S.

On valve 19-902193'1-19 use kit HDJO-HK-110fJS.
On valve 19.. 9021937-20 use kit HD.JP-HK-1100S.
On valve 19-9021937-21 liSP kit IWJR-HK-II00S.
On valve 19-9026587-1 use kit HDJF-llK-1100S.
On valve 19-9026587·2 use kit HDJG-RK-II00S.
On valve 19·902651)7-3 use kit RJ)JH-HK-1100S.
011 valve 19-9026587-4 USe kit RDJJ-RK-llOOS.
On valve 19-902658'1.. 5 use kit HDJK-HK-II00S.
On valve 19-902058'1- 6 ,me kit HDJL·HK·1100S.
On valve 19-90265C'I-7 UBe kit HD.IM-HK-I100S.
On valve 19-902658','-11 lise kit RD.IN-HK-1I00S.

-_.__._------_._-----
Jo-Jgllr~ ;Q-15V. HelieC Valve--Exploded Vl~w

Added 24 M.~rch 1970 10-42W
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Paragraphs 10-84 to 10-89 Volume I

Start-to-Leak

Part Pressure (psig)
Number (Minimum)

19-9021937-I 162

19-9021937-2 1,258
19-9021937-5 5,225
19-9021937-0 1,000
19-9021937-7 I00
19-9021937-12 300

19-9021937-14 1,900
19-9021937-15 1,490

19-9021937-16 3,580
19-9021937-17 4,360
19-9021937-18 31620
19-9021937-19 1.150
19-9021937-20 522
19-9021937-21 100

19-9026587-I 2,320
19-9026587-2 2p875
1q_9026587-3 3_040
19-9026587-4 2,895
19-9026587-5 4,360
IC'9026587-6 4,190

19-9026587-7 3,820
19"902658%8 _,490

Set
Pressure

(psig)

Reseat

Pressure (psig)
(Minimum)

170 +6
1,325 _40

153

1,190
5,500 _165
1,050 _30

105 _5
315 _I0

1,905 {+50, -0)
1,575 (+47, "0)
3,780 ('113, -0_
4,620 (+139, -0)
3,628 (+115, -0)

1,210 (-36, -0)
550 (+17, -0)
100 (_3, -0)

2,440 (+75 -0)
3,024 ('95 -0)
3,202 (+100 -0)
o,05q (+95 -0)
4,620 (+140 -0)
4,410 (+135 -0)
4,022 (+125 -0)

1,575 (+48 -01

4,950
950

95
295

1,795
1,410
3,400
4,160
3,450
1,090

495
95

2,195

2,720
2,880
2,745

4,160

3,970
3,620
1,410

e,

crease reseat pressure and counterclockwise
to decrease reseat pressure. Adjustment is
accomplished, through outlet port, by loosen-
ing lockscrew (11)and using a screwdriver in

the serrations of the blowdown ring. Tighten
lockscrew (11) after adjustment.

f, If screw (11) does not seat on seal (12),
turn blowdown ring to permit end of screw to

enter a serration of tt=e ring.

g. Secure equipment, arid install closures
on inlet and outlet ports of relief valve.

10-84. FILTER 19-9026520, 19-9021905-1
AN2) I9-9021905-2.

10-85. The following procedures contain the

disassembling, cleaning, inspecting and repair-
ing, assembling, and testing information re-
quired to maintain the filters.

10-86. DISASSEMBLING, Disassemble the

filter, as required, to accomplish necessary
repair and/or replacement. See figure 10-15F
for index and part numbers.

I0-8'1. CLEANING, Clean filter and element

as outlined in section I.

10-88. INSPECTING ANDREPAIRING. In-

specting the filter determines whether the

Fignare 10-15E. Relief Valve Test Requirements

Turn blowdown ring I14) clockwise to in- individual parts have been damaged by mishan-

dling or wear. Inspect the parts for cleanness,
damage, and wear. Repair of filter is limited

to replacement of parts listed with a part number
and chasing damaged threads that do not exceed
50 percent of one thread. Dr.maged or worn
parts not listed requires replacement of filter,

10-89. ASSEMBLING. All parts must me'el

cleaning requirements outlined in paragraph
10-87. Lubricant used during assembly is lu-

bricant grease RB0140-012 (Rocketdyne). Pro- |
cedures (methods) for applying lubricants speci-]
fled in assembly procedures are outlined m I
section I. Replace all soft goods. See figure |
10-15F for index and part numbers.

a. Luhricate (Method J) O-ring and ring (2) I
and install onto plug (1).

b. Lubricate (Method J) O-ring (3) and install I
Ohio element (4), lubricate (Method A) threads |
of element (4), and install element into plug (1).
Torque element to 6-8 ft-lb.

c. Lubricate (Method A) threads of plug (1) I
and install plug and element Into ease (5),
Torque plug to 13-15 It-lb.

d. Install closures in open ports. /')

10-42X Changed 8 December 1970
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Section X

Paragraphs 10-f0 to 10-96

4

9
/..////

I

/
/

/f
J

Index Part
No. No.

FI-5-1-?l

Desc'riptton

I Plug
2 4213-20 (at O-rlng

8213(a) Ring
4114=20 (b_ O-ring
8114 (b) Ring
4118.20 (c) O-ring

8118 _cJ Ring

3 4112- o! O-ring
4011-20 ( 0-ring

4111-20 (e) O-rlng
4 Element

5 Case

"(a-'_On filterI'_-90265Z0

(b} {:Infilter ]9-902!905-I

(c) On filter19-9021905-2

Fig'.._re]0-15F, Filter--Exploded View

10-90. TE.,TING. Testing is performed after
repair and any time misuse or damage is 3us-
peeled. The test procedures "squire a regulated
source of g',aseous nitrogen (/vIIL..P-2740]) with

b ta controlled pressure ¢f 0-3,000 pslg and leak-
test compound (MIL-L-_5567 or equivalent).
The filter must be firmly secured dnring testing,

The safety and general maintenance requirements
outlined in section I apply to this In ocedure.

a, Remove closures, connect g:iscons nitro-

gen eMIL-P-27401) source to i|detof filter,and

installpressure plug in outlet pol i,

b. Increase pressure to 3,000 psig and apply
leak-test compound at mating st'rface o! plug and
case. No leakage is allowable.

e. Decrease pressure to ze_.o, remove filter
from test setup, and install closures in open
ports,

10-91, ROTAMETER 19-0021_510.

10-92. The following procedures contain the

disassembling_ cleaning, inspecting and repair-
Ing, assembling, and testing information re-
quire.d to maintain the rotumeter,

10-93. DISASSEMBLING, Disassemble ro-

tameter, as required, to acc.ompltsh necessary
repair and/or replacement. The gland bolts
(8) must be completely removed to free the
metering tube, The metering tube _nd float must

be handh:d with care to prevent breaku.g tube and
damaging or losing the float. See figure 10-150
for index and part numbers.

10-94. CLEANING. Clean totameter metal

and nonmetal Farts as outlined tn section I.
Perform antistatic treatment on tnbes and floats

after cleaning as follows:

a. ]Place float on lint-free paper and pour a
drop of ANSTAC-2M solution (Chemical Develop-
ment Corp} on paper.

b. P.od float through solution until thoroughly
coated; roll fkrat over dry portion of paper until
ball appears dr}'.

c. Using a small piece of lint-free cloth
dampened with ANSTAC. 2M solution (Chemical

Development Corp), wet inside and outside of
tube. Wipe tube until it appears dry.

10-gtJ, INSPECTING AND REPAIRING. In-

specting the rotameter determines whether the

individual parts Ihave been damaged by mis-
handling or wear. See figure ]0-iSG and inspect
parts for cleanness, damage, and wear, Re-
pair of rotameter is limited to replacement of
paris listed witl_ a part number and chasingdam-
aged threads that do not exceed 50 percent of one
thread, Damaged or worn parts not listed re-

quh'es replacement of rutameter.

10-96. ASSEMBLING. All parts mue_ sleet

cleaning requirements outlined in paragraph
]0..94. Lubricant used during assembzy 13

Added 24 March 1970 I0-42Y
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19

Index
No.

Part
NO.

, S

Description

015

_m

Frame
Screw

Gasket

Window glass
Gasket

Plug
O-rlng

Spring

10-42Z (;banged 8 December 1970

Index
No.

Pa rt
NO. Description

10
11
12

13
14
15

16
17

18

19

20

21

R-2-15-A
R-2-15-C

R-2-15-A
I{-2-15-C

R-2-15-A

R-2-15-C

Gland bolt

Sideplate
Screw

Fitting
Tube gasket
Packing set
Packing set

Gland ring
Gland follower

Metering tube
Metering tube
F' oat

Gland ring
Packing set
Packin_ set
Scale
Rod
}3use

Level

Thun_bserew

)

Figure 10-15G. Rotamefcr--Exploded View

lubricant grease RB01 i0-012 (Rocketdyne).

Procedures (melhods)for al,plyinglubricants | ,.,,'{/specified in assembly procedures are outhned IIn section I. Replace all soft goods. _ee figure ""
I0-15G for index and part numL*_ a.

a. Install _.od (20) Into ba_._ (21) and tighten
han&ight. Install thumbscrews into base.

b. Install scale (19) oJ,t.# stdeplate (9}.

c. Position metering tube (151 in horizontal
position and install gland follower (14) on each
end of tube.

d, On small end of metering tube (15) install
gland ring (17) and packing {18), and on Drge
end of tnbe install gland ring (13), packing (12)
Place tube gasket (11) co end of tube.

e. Install fitting (10) over tube gasket (I1),
packing (12), and gland ring (13), Install bolts

(8) into gland follower (14). Cross-torque bolts
(8) until tube end is firmly seated on tube gasket.

f. Install fitting (10) over packing (_8) and
gland ring (17) and install gland bolts (8) into

gland followe,. (14). Tighten bolts (81 fingertigbt.

g. Aline sldeplates (9) with dowel-pins of
fittings (10) and install sideplate screws.

h, Cross-torque bolts (8) of fitting (lO) until ;" ")t,,_gland ring (17) ,nnd packing (18} are ftrnfly
seated. ' - '



R-3896-5 Section X

Volume I Paragraphs 10-97 to 10-103

(

(

, 1. Verify that the zero line of metering tube
(15) and scale (19) are in exact alinement.

J. Install float (16) into metering tube (15);
then lubricate (Method J) O..rlng (6) and install
spring (7) and plug (5) into fittings (10).

k, Install gasket (4), window glass (3), gasket
(2), and Irame (I). Secure with screws.

1. Position rotameter in a vertical position
and install on rod (20).

10-97. TESTING. Testing is performed after
repair and any time misuse or damage is sus-
pected. The test procedures require a source
of hydraulic fluid capable of maintaining
2-200 cc/m flowrates, three shutoff valves,
and a needle valve for hydraulic service. The
flowmeter must be firmly secured in a vertical
position during testing. The safety and general
maintenance requirements outlined in section I
apply to this procedure.

a. Connect rotameter to test setup with a
shutoff valve at both islet and outlet ports, a
shutoff valve as a bypass valve, and a needle
valve downstream of the outlet valve and bypass
valve.

b. Connect hydraulic source to inlet of inlet
shutoff and bypass valves and connect needle
valve to hydraulic return. Close all valves.

c. Level rotameter with thumbscrews of
base and increase pressure to 150 paig.

d. Open bypass valve and slowly open needle
valve justenough to obt_tn flow.

e. Slowly open inlet and outlet shutoff valves
and allow Dues and rotameter to fill.

f. Slowly close bypass valve and needle valve.
Observe for fluid leaks at inlet and outlet fittings
and end,_ of tube. No leakage is allowable.

g. Slowly open 1*eedle valve and regulate flow
to allow float to rise to top of graduated sJcale
of tube; then descend to bottom of tnbe. Float
must rtse and descend smoothly.

h. Repeat step g, maintaining stable flow at
four equal increments of scale. Float must
stabilize at each increment.

1. If float operation is erratic or sticking,
check for leakage in test setup or clean as out-
lined in paragraph 10-94,

J. Decrease pressure to zero, remove ro-
tameter Iromtest setup, and install closures on
inlet and outlet perth.

10-98. CALIBBATOR MODEL 1052.

10-99, The following procedures contain the
disassembling, cleaning, Inspecting and re-
pairing, assembling, and testing information re-
quired to maintain the calibrator,

10-100. DISASSEMBLING. Disassemble the
calibrator, as required, to accomplish neces-
sary repair and/or replacement. The precision
bore glass tube is released when the jackscrew
(1) Is removed, See figure 10-15H for index
and part numbers,

10-101. CLEANING, Clean parts, as applicable,
as outlinedinsectionI, ._,ntistattctreattube by

using a piece,of lint_frecclothdampened with
ANSTAC-2M solution(Chemical Development

Corp), wet insideand outsideoftube. Wipe tube
untilitappears dry.

10-102. INSPECTING AND REPAIRING. I_-
spectingthe calibratordetermines whether the

individualparts have been damaged by mls-
handling or wear, Inspectthe parts for clean-
ness, damage, and wear. Repair of calibrator
is Limited to replacement of parts listed with a
part number and chasing damaged threads that
do not exceed 50 percent of one thread. Damaged
or worn parts not listed requires replacement
of calibrator.

i0-103, ASSEMBLING. All parts mast meet
cleaning requirements as outlined in paragraph
10_101. Lubricant used during assembly is
lubricant grease RB0140-012 (Rocketdyne).
Procedures (methods) for applying lubricants
specified in assembly procedures are outlined in
section L Replace a)l soft goods, See figure
10-13H for index and part numbers.

a. Install thumbscrews in base (lg) and
install standoff (17) on base (10).

b. Lubricate (Method A) threads c_ standoff
(17) and instal! fitting (lg) on standoff (17).

c. Install scale (15) on stdeplate (6) wtth
thumbscrews, and Install sideplates (6) on lit-
tings (8, 16).

Chmuged 20 October lgTl 10.42AA
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Index
No.

14

1 Jackscrew
Nut

2. P- I00009-905 Packing
P-100009-010 Packing

3 Adapter
4 P-10009-008 O-.rJng
5 Oac_flnte

Screw

m_

Index
No,

LI |

S

7

8
9

10
II
12

13
14
15

10

17

18

Part

No.

P-100009-211

100574

100574

10 P,-1000027
20

Description

Stdeplate
Screw

Window glass
Screw

Fitting
Adapter
Plug
O-ring
Ring plug

Packing
Piston
Tube
.€_cale

Thumbscrew
Fitting

Packing
Standoff

Screw
Base

Level
Thumbscrew

Mercury
Stop watch

Figure 10-15H. Calibrator--Exploded View

d. Lubricate (Method J) O-ring (11) and
install adapter (9), plug (10), and O-ring (11)
into fitting (g),

e. Install tube (14) on packing of fitting (16}
and install piston (13) in tube (14).

f. Install ring plug (12) on top of tube (14)
and position ring plug and tube under plug (10).

g. Lubricate (Method J) packing (2), install
packing on jackscrew ('J) and install jackscrew
into fitting (8). Tighten jackscrew until tube
(14) makes light contact with packtng.

h. Center tube (14) at top and bottom seals
and tighten Jackscrew until a compression seal
is obtained. Secure jackscrew with nut,

!

I, Installbackplate(5)and window glass (7)
on ilttiugs(8, 16).

J. Lubricate(Method J) O-rlngs (4),install
on adapter (3),and installadapters in fittings
(8, 18). hmtallclosures in open ports.

)

.)

10-42AB Changed 8 December 1970
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Volume I

10-104, TESTING. Tesling is performed alter
repair and any time misum, o! dalna{._e is stx,_-
pccted, The test procedure,, require a regulated
source of gaseous nltroget_(MIL-P-2'I401)with

a controlledflow of 0-10t;cc/m, The safetyand
general maintenance requirements outlinedin
sectionIapply to thisprocedure, The observed
volumes ofgas must be corrected to standard

conditionsofpressure and temperature, The

weight and trictten of the piston and mercury
contribute to a back pressure that should be
indicatedwltl|,Jwater manometer connected at

the inletof tl,_calibrator, "ridspressure must
be added to the correctedbarometer reading to
obtainthe t.Jtalpressure at which the gas is

collected. The temperature of the flowing gas
shouldbe notedand these values ofpressure
and temperature used in the gas law equation
to obtainthe vohtme at standard conditions,

P, T
1 s

w

Vs'-"Vix Ps XTi

Where:

V = volume at standard conditions
S

Vi = volume indicated

Pi = totalpressure (backpressure + baromet-
ric pressure) inabsolute t:nits

P --standard pressure inabsoluteunits
s

Ti = gas temperature indicatedinabsolute
units

T = standard temperature in absolute units.
S

NOT E

Steps a through g testspistonfunction.

a, Remove closures,attachhand valve
9250T- IPP (paragraph 10-70)to calibrator
outlet,and open hand valve.

b. Check that vent at top rear of calibrator Is
open,

Section X
Paragraph 10-I04

CAU'I'ION

I/ vent is OOt open, excessive i)rt,._-

sure can build up in tube, causing
damage to calibrator.

c. Level calibratvr with base thumbscrews
and circular level.

d, Check that mercury sealforms a continu-

ous ringInpistongroove. Establishmercury
seal, Itnecessary, as outlinedin steps m through
p.

_tQe. Flow 20-100 cubic centlme_.rs per minute
of gaseous nitrogen (MII.,-P-27401) into calibra-
tor inlet.

NOTE

Sudden surges of presstwe must
be avoided when pressure Is

applied,to avoid biowi_igout the
mercury seal.

f. Adjust hand valve at outlet to allow piston
to rise to top of graduated scale of tube. Piston
must rise smootlfly.

NOTE

If plstoarises to the extreme top
of tube, the mercury sealcan be
blown out of the l)istongroove.

g. Open hand valve at outlet to allow piston
to descend to bottom of tube. PJston most
descend smoothly.

h, IfpistonoperationIs erraticor mercury
falls to .eal, perforrn steps i through u,

i, Remove window glass (7) and backplate

J, Loosen JackScrew (1)(countexclockwise)
untiltube (14)unseats from compress!on seal,

CAUTION

Precision bore glass tube is released
when Jackscrew is loosened. Damage
to tube can result if tube Is allowed to
fall,

k. Place calibratorin horizontalposition
and remove tube (14)with piston(13);remove
piston.

Changed 8 December 1970 10-42AC



Section X
Paraf~raphs 10-105 to 10-108

R-3896-5
Volume I

I. CI, an tuhe and piston and perform anti
static t.·ealtnent a~ outlined in paragraph 10-101.

m. Hemove screw (rom piston. secure lube
in verlical position. aJl(linsert piston into tube
Just far enough for ({roove to he within bore.

n, Pour several drops o( mercul'y (19) (sup
plied with calibrator) irto screw hole in piston.

0, Insert screw into piston and lighten screw
until piston groove completely fills with a con
titHlOUS ring o( merclll'Y. U mercury ring Is
too (ull, it will appear to ovel'flow (rom [{roove,
and readjustment of screw may be necessary.

p, Place cJe~·l. lint-free doth on bollom of
tube, release piston, and observe rate o( fall
several times by inverting tube (rom end to end.

q. Placo calibrator in horizontal position and
insert lulle into (rame, placing end o( tube (14)
or. bollom pat'king (jrst"

r. Tighten jackscrew (I) untll tube (14) makes
lighl cOlltaet wilh seal.

s. Cenler tube at top and bottain seals and
tighten Jacl<screw uutl! a compression seal ;iI
obtained.

t. Install backplate (5) and window glass (7).

--------------

'I. Repeat steps a through g.

v. Deere-aSI? prC'ssu re to 7.~ ro, remove
calibrator (1'0111 test setup, alld install closures
on open port~.

10-1O!i. ACCUMULATOR 19·9026585.

10·106. The (oEowing procedures contain the
disassembling, c[ealllng, inspecttng- and repair
ing. assembling, ,wd testing information n'
qu;red to maint ... ln the accumulator.

10-107. D1SASSEMJJLING. Disassemble ace,l
mulator , as requl!'"d, to accomplish neces
sary repair and/ol' replacement. Do not dis
assemble burst disc (1, 5). (See figure 10-15J
(or in~ex and part numbers.)

Index Part
No. No,

1 A65507-204
2
3 S1400-11-A
'I
5 A65507··206
6
7 S1402-3-A

MS28'174-220
8
9

10

Fl.5.1.,J
Description

Burst disc
Adapter
O-ring
Tllbe
Burst disc
Adapter
O-ring

Hlng
Plug
Shell
Staml

10-108, CI,EANlNG, Clean parts, as appli
cable, as outlined in ~'ection r.

Figure 10-1[>,]. Accumulator--E"ploded View

10-42AD Added 24 March 1970
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Volume I

Section X

Paragraphs I0-IG9 to 10-113

!

10-109. INSPECTING AND REPAIRING. In-

spectlng the accumulator determines whet[, _r

the individual parts have been damaged by mls-

handllsg or wear. Inspect parts for cleanness,

damage, an _wear. Repair of accumulator is

llmlted to replacement of parts listedwith s

part number and chasing damaged threads that

do not exceed 50 percent of one thread. Dam-

aged or worn parts not listed requires replace-
ment of accumulator.

10-II0. ASSEMBLING. All parts must meet

cleaning requirements outlined in paragraph

10-108. Lubricant used during assembly is

lubricant grease RB0140-012 (Rocketdyno).
Procedures (methods) for applying lubricants

specified in assuredly procedures are outlh_od

in section I. (See figure I0-15J for index and

part numbers. )

a. Place shell (g) between bands uf stand
(40) and secure with bolts.

b. Lubricate ?Method J) O-ring and ring (7)
and install ona:lapter (6). Tnstalladapter (6)
into shell (9_.

c. Lubricate /Method A) threads of b"rst

disc (5t and install into adapter (6).

d. Install tube (4) into shell (9).

e. l,ubrlcate (Method ,l) O-ring (3) end install
into adapter (2). lnstall adapter IF.) onto shell
(9).

f. Lubricate (Method A) threads of burst

disc (1) and install into a_'_pter (2).

10-Ill. TES'IING. Testing is performed after
repair and any time misuse or damage is sus-
peeled. The tes_ procedures require asuorce
of hydraulic fluid with a controlled
pressure of 0-3, COO pstg, a source of gaseous
nitrogen (MIL-P-27401) with a controlled pres..
sure of 0-3,000 psig, and leak-test compound
(MIL-L-25567 or equivalent). The accumulator
must be firmly secured during testing. The
safety and generM maintenance requirements

outlined in section I apply to this procedure.

a. Remove closures, and connect gaseous

nitrogen source to adapter (2_ mlet port anu

hydranlic source to adapter (6} inletport.

b. Inc,'ease gaseous nitrogen pressure In

30G pslg increments to 1,500 _100 pslg.

c. Audibly check for leakage at each incre-
r_Lent, then apply leak-test compound
{MlL-L-25567) to adapter (2). No leakage Is
allowable.

d. Lock source pressure in accumulate,,and
record pressure. Observe for pressure decay

for 3 minutes. No pressure decay is allowable.

CAUTION

Damage to accumulator will result
ff fluid system ts pressurized before
the pneumatic system ls pressurized.

e, Maintain pressure of step b and increase
hydraulic pressure iz3 500 psig increments to
3,000 psig.

f. Check for fluid leakage at adapter (6) and
burst disc (5). No leakage is allowable.

g. Decrease hydraulic pressure to zero first;

then decrease gaseous nitrogen pressure to zero.

h. Remove accamlflator from test setup and
install closures in open ports.

I0-I12. INS PE__C..TiQ.N_

I0-113. Figure 10-16 listsitems to be inspec-

ted, conditions to be sought and corrected, and

the frequency of the inspections. Inspection

requirements are classified as vistml and perio-
dic. Their s_;ope should be increased or de-
creased to suit varying conditions. All inspec-
ticns requirements cannot be predicted because
they are directly affected by local operations.
Visual inspection is defined ss an inspection to
determine if there are undesirable, discrepant,
or damage conditions, and that hardware con-
_lg_ration ts in accordance with appropriate
records. A visual inspection is made before
operating the unit. Periodic inspections are

made at specified periods. See figure 10-16 for
inspection and periodic intervals.

Changed 20C_tober 1971 10-42AE



SectionX

Inspection

i, Obvious signs ofda'n.,

age to allstructural
nlembor8.

2. Foreign matter and
illeglbllltyofplac-
ardingon exterior
and interiorsurfaces,

3. Broken glaes, cracked
frames, and loose or

missing faceplate
screws on&ages.

i. Cracked or broken
controlknobs and

looseor missing
retainingscrews
and lockoutson hand

valve'_and regulators.

i. Scratches,dents,
cracked sleeves, and

loose couplingnuts
on tubing.

Contamination of X
filters.

R-3896-5

Volume I

X 7.

X

8,

X
9.

X

10.

11.

X

12.

Inspection

Broken covers and
broken or missing
bulbs on indicator
lights.

Looseness and

improper operation
ofswitches and cir-
cuitbreakers.

l_maged or cor-

roded receptacles
and/or plugs o.
electrical cables
and cut, torlb
cbefed, or deteri-
orated outer cover.

Callbration-check

(paragraph 10-45).

Lubrication of hand
valves (paragraph
10-4.5).

Function-testof
rellefvalves (para-
graph 10-45).

Figure 10-16. InspectionRequirements

l_eriodic (Months)

3 6 12 I _.4
k
I

X

X

X

X

X

X )

d

10-4RAF Added 24March 1970
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Figure 10-17. Components Test CoMole Electrical Schematic (Sheet lof 13)
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Figure 10- 1?. Components Test Console _iectrtcal _,_chematic (Sheet 2 of 1"I)
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SECTION Xl

CRYOGENIC SUPPLY UNIT 03146

WARNING

CRvOGENIC SUPPLY UN11' 03146 MUST BE OPEHNrED BY
AUTHORIZED ~ERSONNEL TI!AlNED IN THE USE 9F_.THE EQUIEMflNT...,--_, I

l

conjunction with the Components Test Console
03141, to perform cryogenic tests on specific
components of the F-l rocket engine.

_
__~~f-~CRY~lEmC

l.---- llANO VAINE

.\-!-----rr'\,\\

-- HAND VALVE

11-1. SCOPE. This section contains doscrlp
lion and leading particulars, theory of operation,
maintenance, and Inspection for tho Cryogenic
1:,"'upply Unit 03146. The supply unit is used, In

Figure 11- I. Cryogenic: Supply Unlt
Changed 23 Man'h J9n 11-1
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11-2. DESCRIPTION AND LEADING PARTIC
ULARS~

11-8. THEORY OF OPERATION.

11-3. The cryogenic supply unit (flgurc 11-1)
consists of a frame, a liquid nitrogen tank,
ahutoff valves, relief valves, check valves, a
differential pressure gage, and related plumb
Ing. The unit Is a semi-permanent Installation
with provisions for lifting with a forklift. 1'he
tank is mounted on the horizonlal portion of the
frame and the operating controls are mounted
on the vertical portlon of the frame. Sedlgure
11-2 for leading pnrtkulars.

Length
WidUl
Height
Weight

Tank Liquid
Capacity

Maximum Operating
Pressure

Design Pressure

36 inches
36 inches
40-1/2 Inches
1, 500 pound8

(approximate)
40 gallons

1,200 psig at -321° F

1,500psig

11-9. The cryogenic supply nnit is desillued to
provide 40 gallons of liquid nitrogcn to test
components at extremely low temperatures. The
tank reqUires pneumatic pre8sure (0 to 1,200
psig) from Components Test Console G3141, to
force the liquid nitrogen up the standpipe and
out the outle\. The LN2 level gage (pressure
differential) is connected to the top and bottom
of the tank to Indicate liqUld level. The gage
sense8 pressure in the tank at b(1th the lop and
bottom, and senses the liqUid n[trollen head
pressure at the bottom. which results in the
indication on the gage. The liquid nitrogen sup
ply is contro:ted by a shutoff valve, and a vent
valve is Incorporated to allow filling of the tank.
Check valves Installed in the 8upply and rehlrn
line8 preve,lt revel'se flow of the liquid. A
burst diaphragm Is installed in a boss of the
lank to prevent overpresslIl'lzatlon, and relief
valves installed in the supply and vent \Jnes
relieve excessive pressure.

11-10. MAINTENANCE.

Figure 11-2. I,eading Particulars for
Cryogenic Supply Unit

11-4. F·RAME.

11-5. The frame is constrllc!cd of sleel plate
welded 10 form a horizontal ano vertical 8UP
port for mounting the tank and operating com
ponents. Tlw components mounted to the verti
cal support include two cryogenic hand valves,
two relief valves, two check valves, a gage
shutof; ·'nl·.'~, ···,1 a dlffel'cntial pre8sure gage.
Plates, with nomenclalure engraved on the face,
are ~Uached 10 the frame identifying Uw Inlet,
outlE!l, or component use.

11-6. L1QUIlJ NITROGEN TANK,

11-'/. Tlw liquid nitrogen tank Is a cylindrical
unit consisting of an Inner and outer shell,
seven bosses, a standpipe, three mounting lugs,
and two lifting lugs. The Inner and outer shells
forlll a compartment for containing the insulat
ing material (polyurethane foam, type !) required
to prevent excessive boll-off. Thr- bosses pro
vide attach points for the Inlet anti outlet to the
tank and for installation of a burst diaphl'agm.
The standpipe extends to wlUlln an inch of the
bottom of the tank and Incorporates a flange lor
mounting a spacer and adapter for the tank
liquid outlet. The mounting lugs are posltloned
120 degrees frOm each other and the lifting lugs
are 180 degrees from each other.

11-2 Changed 20 July 1967

11-11. Maintenance of the cryogenic supply
unit consists of checkout, removal and installa
tion, cleaning, serVicing, and shipping and
~torage. The on:y te8t eqUipment and tools re
quirfJd during maintenance are a cryogenic hand
valve, a calibrated test gage, and cryogenic test
IIne3. (See figure 11-3 for schematic.)

11-12. CHECKOUT.

11-13. Checkout of the cryogenic supply unit
consists of a leak-test and a function-lest. All
tests must be performed at a temperature of
65° [0 75° F, at a barometric prcs8ure of 29-32
inches of mercury, and at a humidity not g"eater
than 50 percent.

NOTE

The follOWing checkout procedures
apply only to a self-check 01 the cry
ogenic supply unit. 'I'he procedures
do not apply to supply untt when it is
connected to CompollCnts Test Con
sole G3141 or other GSE used in
conjunr,tlon with the oupply unit.

,
1
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Figure 11-3. Cryogenic Supply Unit Schematic

11-14. LEAK-TEST.

a, Connect a re~l;,ted facillty supply of gas
eous nitrogen (MIL-P·27401) capable of dellver
Ing 1,800 (+2U, -0) pslg to LN2 SUPPLY.

CAUTION

Make sure all external hoses, llnes,
fittings, and components used in
testing unit are cleaned for ltquid
nitrogen service. (Refer to para
graph 11-18.)

b. Connect a pneumatic test llne and a cry
ogenic hand valve between LN2 outlet, located
at top of llquld nitrogen tank, and LN2 RETURN.
ClORe cryogenic hand valve.

c. Make sure all unused ports are pluggnd
or capped.

d. Open LN2 SUPPLY and TANK LP SHUT
OFF valves.

e. Slowly increase facUlty supply pre;', co
to 1,200 (+0, -100) psig.

f. Using leak-test compound (MIL-l,-25567J,
leak-test ali pressurized supply unit fittings and
connections. Fuzz leakage is allowable,

g. Reduce facility gaseous nitrogen supply
pressure to zero and open cryogenic hand valve
of step b.

h. Slowly Increase facility supply pressure
to 100 ±10 psig and repeat step f.

l. Decrease facility supply to zero and dis
conn~ct supply from LN2 SUPl'LY and cap port.

j. Disconnect pneumat;c test line and close
all supply unit valves.

11-15. FUNCTION-TEST.

a Connect a test line and a cryogenic hand
valve between LN2 outlet, located Rt top of llqultj
nitrogen tank, Rnd I,N2 HETUHN. Cloae cry
ogenic hand valve.

r:hanged 20 .July 1967 11-3
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b. Connect a te~t lill(' from LN2 VENT to an
external vent capable of accepting liquid nitro
gen dr~ in-off.

('. Make sLlre all suWly unli valves are
closed and all unused ports are capped or
plugged.

d. Connee! II .ef,ulatecl facilily supply of
gaseous nitrogen (MIL..P-27'101) capable of
delivering 1, 500 ,,100 psig to LN2 SU PPLY.

e. Slowly inrrease facility supply presflllre
to LN2 SUPPLY ul,tIl LN2 supply line relief
valve starts to relieve. LN2 supply line re·
lief valve shall slarl to relieve audIbly at
1,325 ,,50 psig.

f. Heduce facility gaseous lL\tro(J;en Supply

Ipressure to zeru. nelief valve must rCl·wat at
1,190 pslg.

g. Open LN2 SUPPLY and LN2 VENT vnlves
and allow trapped pressure tn vent.

h. Disconnect facility g".eous nitrogen sup
ply from LN2 SUPPLY and close all supply unit
valves.

i. Connect a facility supply of liquid nitrogen
(MIL-P-27401) capabl" cf delivering 40 gallons
at 1,500 ±I 00 pstg to LN 2 SUP PLY.

j. COIiHE'cllacility gaseous nltrcger. supply
to TANK l'HF:SS L'lLEl'.

k. Open LN2 VENT and TANK LP SHUTOFF
valvps.

1. Opr'n I,N 2 BUPPLY valve and flllliql'ld
nitrogen lank until I,N2 LEVEL t;age indicates
15 inches; tllen close LN2 SUPPLY and LN2
VENT valves.

m. Slowly increase facility pressure at
TANK PHESS INLET to 1,200±100 psig.

n. Check all pressurlzed fittings and connec
tions lor excessive leakage.

WAHNING

Do not tl~hten or loosen connections
whlIe sY9t~m is pressurized 01' at
cryogenlr. temperature, since seri
ous lnjul' y to personnel and damage
to eqUipment can result.

I I -4 Changed 22 June 1970

o. Increase facility supply pressure at TANK
PRESS INLET until LN2 tank relief valve starts
to relieve. LN2 lank rellei valve must start to
relieve aucltbly at 1,325 ,50 psig.

p. Reduce facility gaseous nitrogen suppiy
pressure to zero. Hell.,f valve musl reseat at •
1,190 pslg.

q. Open C1"yo~er,jc hand valVl' Il1stalled be
lween I,N2 OUTLJ,~T and LN2 flEl1.mN.

1'. Increase faclllty gaseouf, nitrogen supply
pressure to 60 ;10 psig and mRilltain until l""el
of liquid nitrogen in tank is loo low to rise up
standpipe and out vent.

fl. Heduce facility gasem,s nitrogrn supply
prpS8ttrc to zero.

l. Disconneet facilily liqUId nltrugen supply;
then open LN2 VJ',NT 3'ld LN2 SUPPLY valves,

NOTE

Allow liquid nitrogen remaining in
lank to evaporate and lank and
piumbing to w~rm to rOom temper
alUI e before pl'oceedlng with steps
u through w.

u. Disconnect facnUl' gaseous nitrogen and
liquid nitrogen supplies.

v. Close all supply Ulli! val vcs and cap or
plug all open ports.

w. Remove test Une and cryogenic halld
valve between LN2 oullet and LNZ RETURN.
Cap or plug open ports.

11-16. R~~MOVING.

11· I 7. DIsassemble the cryogenic supply unit,
a" required, to a'~complish necessary repair or
replacement. (See figure 11-4 (or index and
part numberF-.) Make Bllre supply unit Is
drained and tank ami plumbing are at room
lemper'llure before tightening or I'JOsening con
nections. £tefer to section X for repair of hand
valves and rellef valves.
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-IndexIndex Part Part
No~ No, Description No. No. Description------' --_._--
1 9022712 Adapter (1'-3) 8 AN814-16C PIng (f-3)

IRD111-1010-6628 Bolt (1"··3) (conl) VD261··0123-0016 Seal (1'-3)
HDlS3- 5004·0006 Washer (1"-3) AN814-32C Ph.[( (F-3)
HD2~'"3010-0044 Seal (F-3) VD261-0123-0032 Seal (F··3)
AN811-16C Plug (F-3) 9 19-9021941·37 BUl'st Diaphragm (F-3)
VD261-0 123-0016 Seal (1'-3) VD261-0123-0006 Seal (1'-3)

2 9022'104 Spacer (F-3) AN893·14C Dushlng (1'-3)
MS15795-B18 Washer (F'-3) VD2GI-0123-fJO 10 S.lai (1'-3)

3 FtD284-3005-9001 Check Valve (1'- 3) 10 fU)284-3003-9901 Check Valve (1'-3)
ANBJ2-12C Union (r 3) 19-9014934-5 glbow (1"-3)
AN924-12C Nut (1'-3) 11 9026159 Tube (F-3)
VD261-0 123-0012 Seal (F-3) AN824-12C Tee (1"-3)
AN815-12C Union (1'-3) 19-9014937-9 flcdncer (1"-3)

I 4 19.. 9021937-2(a) Hellef Valve (F-l) AN81.8-12C N'-l (1"-3)
AN815-8C Union (1'-3) 12 9026163 'J\lbe (F.. 3)
VD261-0123-0008 Seal (F-3) 13 0026158 Tub" (1'-3)
ANBI5-12C Union (1'-3) 11 0026157 Tubr, (1'-3)
VD261·0 123-0012 Seal (1'-3) 19-9014934-5 Elbow (1'-3)
MS21919G35 Clamp (F-3) 15 9026173 Tube (1'-3)
MS15795-808 Wasc 11' (F-3) AN832-8C UnIon (1'.3)
AN520C10lU2 Screw (F-3) AN024-8G Nil! iP-3), NASG70C3W Nut (£0'-31 16 9026156 '/'I:be IF-3)
MS2191 BDG28 Clamp (F· 3) MS21919DG12 Clamp (1'-3)
NA~43DD3-32 Spacer (1'.3) AN520C10RlO Screw (1'-3)
19~9014935.. 5 Tee (F-3) M89101·02 Bracket (£0'-3)
19-9014936.. 5 Tee (F··3) MS21919D(;16 Clump (1"-3)

I
19-9014934-5 Elbow (1'-3) MS15795..808 '.VaB:",r ~F-3)

5 19-9021936(a) Cryogc.,lc Hand 17 9026154 1\lb,· (1'- 3)
Valve (F-I) 18 0026155 1\tbc (1'-3)

VD261 .. 0123-0012 Seal (1'-3) 10 9026152 Tube (1'-3)
AN8l5-12C Union (£0'-3) 20 9026156 1\lhe (F·~l)

19-9011934-5 Elbow (F-3) AN019-23C Hel,ncel' (1"-3
19-9011936-5 Tee (F-3l VD261-0123 -001 (l Seal (1'-31
10-9014937-9 Hcducllr (1'- 3) 19-9014&31;-5 Tee (F-3)
ANB18-12C Nut (1'-3) 19-901493'1-9 Reeluc"r (F- 3)
AN6289C12 Nut (1'-3) ANB18-12C Nut (1"-3)
VD261 ..0106-0012 Seal (1'-3) 21 9026161 Tube (1'-3)
ANB37-12C Elbow (1'-3) AN919-23C Heducer (1'-3)

6 19-9021934-4 Dlflercntial Pre£sur~ VD261-0J 23-00 10 Seal (£0'- 3)
Gage (1'-2) 19-9014935-5 Tee (1'-3)

ANB15·4C Onion (1'-3) 19-901493'1-4 Heducer (1'-31
19-9014934-1 Elbow (F· 3) ANl:l18-12C NIlI (F.. 3)
AN814-4C Plug (0'-3) 22 OV~6165 1\lbe (1'- 3)
VD261-0123-0004 Seal (F.. 3) I\1S219J9D04 Clamp (1'-3)

I 7 19-9022666-1 (a) Ihnd Valve (F-l) AN520ClOR18 Screw (F-3)
AND15-4C Union (F-3) MS15795-B09 Washer (1"- 3)
VD261-0 123-0004 Seal (F,,3) NAS679C3W Nut (1'-3)
19-9014931·1 f';lhow (11-3) NAS43DD3-32 Spacer (F-3)
19-9014935~1 Tee (F-3) AN520C10R8 Screw (F-3)
19-9014936-1 Tee (F-3l MS2191.9DG8 Clamp (F-3)

B NA5-28143Tl Tank (F-2\ 23 9026166 Tube (1"-3)
FUJ111-1010-7023 Boll (F-3)
RDI53-5004-001O WMher (F-3)

Tal Herer to section X for repair.

Flbture 11-4. "Vi'BaSiienihly of cryogc-nlc S"pply Unit (Sheel20C3)
11-6 Changed 22 June 19'10
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Figure 11-4. Dis:lbsClnbly of Cryogenic
Supply Urllt (Sheet 3 of 3)

11·1P-. INSTALLING.

i. Torque nut AN6~39 ad follows:

e. Torqul' plug AN814 as fotlmvs:

g. Torque B-nuts ANOl8 lor tubing as
follows:

Torqull
(In-l~L

4U-65
300-500
450-600

Torque

Ll.!!.:.!!?L
450-050

1/4
3/4
1

Tube
00 (Inches)

Tuhc
~ (Inchlla)

3/4

Tube (F-3)
Union (F-3)
Nllt (F· 3)
Cap (F-3)

Tube (F-3)
Union (F-~)

Nut W·3)
Tube (F-3)
Ileducer (F-3)
Seal (F· 3)
Elbow (F-3)

Descrlptlon

24 9026169
J\N832-4C
AN9?4-4C
AN929-4C

25 9026168
AN832-4C
AN924-4C

20 932016'/
J\N~19-lOC

vmOl-0123-0008
19-9014934-1

Part
No.

h. Torque fittings u~ed with Beals as
follows:

11-19. All parts of tho cryogon!r supply unll
must meet the cleanness requlroments outlined
In sectlon I before lnsllllllng. See figuro 11-4
fol' index and pal't n\lmbers. Tho lollowlnl.(
Rtops Include tho spec!allnslrucllons. All
tUblrll( Is locally manllfartured from CIlES 304
seam/PM tuh!ng, (MlL-T-6845) wlth tube end
llarod In accordanl'~ wllh MS335u4, wllh sleevo
MS20019- and nut AN01l'·. IA damnll'cd tUhe
should bo used fOl' mockup.) New tubo must be
of tho sarno material nnll wall thickness as re"
placed tube. Cover lenKth of tublnl.( with 4
layers of No. IYl'l tnne (Vlrllinia Chemicals &
Smelling Co), oxcept leave one Inch mInimum
doal'Mce at B-nuts. Paint tape ufllng color
Ught gmy (Fsdernl Speclflcatlon TT-P-95) and
apply \clcn:lflcatlon tape or. IlXlerlor surfaco of
bpL. Tho lubl"lcant used fnr assornbllng Is
lulJrlCfu1t grease UB0140-012 (RockotdYllC).
Hofor to section I for lubrlclUlt appllcatllln.

'ruho
on (fncheaL

1/4
1/2
3/4

fjpal
Pat't No.

VD261-0100-0012
VD261-0123-0004
VD201-0123-0006
VD261-0123-0000
VD261-0123-0012
V0261 ..0123-0016
V!>2(j! -0 123·0032

1'OI'q\'o

i!.Q:..!!i
135-105
4fiO .. 52fl
900-1,100

Fltllr,g
Till que (ft-lb)

115-125
12-15
17-23
30.. 40
65-05
05-05
05-125

a. Torque bolt~ of tank (8) to 65-00 ft-lb.

lJ. T')l'q~ clar"p 3cre'.V lI\,ta to 8-10 Iol-ib.

c. Torque bOltB of adaptor (1) to 210-280
in-lb.

I. Install tube (22) horizontally, within
(to.5, -0.0) In<'ll, a Il1lnlll1u/ll oj 2'. lnrhNl
fro III tho nOA~ on tank (fj). Contel'1l1le of tuhe
lI\ust not no llC!Jow thl' horl?ontllllliane of thl'
centorllne of tho hllHB.

d. Torque II~lt AN02/1 or unicn AN815 as
follows:

Tube
00 (Inches)

1/4
1/2
3/4

Torque
~ln-lbL

55·80
]8U-230
420-000

11-20. S~~HVICING.

11-21. Sel'V!cln~~ of the cryogenic Illlpply unlt
consists of n periodic caUbratJr,n-l'lleclt of

Changed 7.2 June Hl70 11-7



SfJction XI
I'ara~raphs 1J·22 to It- 25

fi-3896-5
Volume I

1t·22, SHIPPING AND STOIlAGE.

I(hfffJrential pressure gage 19-9021034-4, luhri
raticlI\ of hand valves, and funcllon test 01 reo
lief valvl)", Calihralilln requirements for the
differcntlal pressure !la~e arc liS lollows:

11·23, Prepare tho cryol'.cnlc supply unit for
shipllln~ or htorage In acconlance wIth
"111,·1'-116. Method III.

11·24. INSN:CTIOI\',

!lilllge and Ac;:uracy

Callhration Tolerance

Calihration l~requell'~y

TODt Gage Accuracy

0-7 feet of I.N2 head;
0, 5 percent of full
scale diHer'mUal
prtlBflure

,0.7 percent

6 months

0·7 foet 01 I.N2 head;
0.25 (lI:rcont of lull
scale cUffcrential
pressure

Periodic (Monlhs)

Inspcetion 3 6 12-'24"
"-
4. Tubing fOI' scratches, X

dents I cracked
slEeves r loose cou ..
pH"t' nliis. and Im-
proper color coding:
prossuro- altd !low-
Indicating tape for
lack o( security and
(or Il!eglbillty.

5. Functlon- tcet of X
I' AfeC valves
(paragraph 11-15).

6. I,uhrlcatlnn of hand X
valves. (ReCcl' In
s~ctlon le. )

7. LN2 LF.VI~ I, Ilage X
calibration chec:k.

FIgure 11- b. Inu/wctlon Hcquh'cments

x

rll"p"cllon

Security of all tuhlng:
nnd componcnls.

U,,!l exterior for any
pom,lble damag",

1.

11·2C, Flguro 11··5 lists !lomB to he inspcctell.
cOllcUtlons to he 30ught and corrodcd. and the
frCql·oncy of fhe inspcctioM. fnspecllon roqulre
n·.l'nls are r.lasslfiod as visual and perlodtc.
Thl'ir scupe should Iw Increased or decreascd
(0 f'\Ilt varyinR condltlolia. All Inspocl!ons re
'l"ll'olllnnia cannot btl tlCCUl'lltoly lll'cdlctcd,
"incc llwy nrc dlroclly alfodl:d by local opera
lions, VIAuallnllpet:l!on 18 deflned as an insprc
lion 10 d"lIn'mlne II lh.'ro are llndoslrahle.
,1Is('rop:1IIt. or dnlna~rd condilionu. and tlUlt
l",r,lwn!',' ,'onflA1,ral!on Is In accorctnr,ce wllh
appropl'llll'l l'cc·)rus, A vlalllll hHlI)('cl!on If!
made. hl'/or!' operatlun 'if tlw llnll. f'er!odk
hlHpecllo)\9 :11·" made. nt Ape,~lfl,.'d perloda. S"c
f1,;ure 11·5!1H' Inspoctloll requlrementH and
I)OI'lo~ trilcl'V~.!:j: _

TI;m,iOiilcTrvi.;iitiiiii

" ~_.!i
2.

3. Unit ')xlerlor for
ch1;,nness aWl fol'
fiaklnl\ paint, loose
('oundKllon l.JOhs. and
pl"-cru'd JIlcglhlllly.

x

11-8 Chllnt\cd 22 J,me 1970
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SI::CTIO;I XII

Section Xli
Paragraphs ,~-I to 12-8

PNEUMATIC FLOW TESTERS G3104 AND G3104MDl

WARNING

PNEUMATIC FLOW TESTEIlS G3104 AND G3104MDl MUST liE OPERA1'~;1J 13Y
___....:~U_.T_1l0IUZED pI::n~.)NNI::L TRAI!,/!-_,D_I_N_T_I!F: USE OF TilE EQUIPM,,!!!:, • _

12-1. SCOPE. Thts sectiol" contains de"CI'iptilln
and Icacling partleuhu's, thcol'y of operation,
maintenance, and Inspcctlon for Pneumatic Flow
Tcsters G3104 and OJI04MD1. The pneumatic
£low tcster Is used fOI' llINlaurlllg flow rates of
dry gaseous nltrogl'n or helium from compo
nonts during enf{lne loak- and f,lndlon-tests.
Flowralos of 0.26 to 4, 100 sctm (standard cubic
Inches pel' mtnuto) of gaacou,Y nit l',,[(en or 0.20
to 10,000 sclm oC gasoous holium "t standard
atmospheric Ill'osimro ami lclmpol'atuI'o ran ho
100aourod.

12·3. The Ilnoumatlc flow tostor (figure 12-1)
Is a portable-typo f10wmeler suitable fCll' shop
01' field uso, Il III n 8ultcase·,typo unt! with
nlullllmim soetloRIl and II rublwrlzod nail' tinol'
to protoet tho hlf,lru"wnt frlllll d"mlll(C, The
"noumalt" flow tostor has un inR~tUmollt panel;
a l:OnJpal'lllwnl fOI' f:ruplHI all(lllIslrueltonR,
and AtoraRo spaeo COl' accc,aSOl'loA. Soo flguro
12-2 far leading parlleulal's.

12·4, INS1'HUMI~N'f PANgL, Thu Instrumont
panc') has flve flown1l'lc'rs, a pyrolllater und
t1wrmacauple, IlJIllUmatic inlt'tll and outlols,
and a lovol at lhe tr)P of lho panol. Io'lowme1ors
No. 1 thl'ou~:h No, 3 haY," n Rllpphlre bull Cloal,
No.4 a V,lUHS ball float, unel No. 5 n Hteol ball
float.

12-5, ACCgSSOIlH·;S. TllO aC('ossOl'!09 stOI'I)d
In the pneumatic Clow tostOI' c'ol1sist of hosos,
adaptors, lovell Ill: lr![$s, a handle, and.1I1
ac'cumulator,

12-7, The "lIoumatle flow tosler ia cooncctod
daWl1l11ream of lho systom 01' (,ampollent undor
test. Tho plleumatlc flow ClltOI'S lho pallel
SOURCE Inlot, flail'S from tho panel METfo:!!
outlet, passcs through the metol' hoso inlo the
flclwmotol', and vents to atmosphor". Toml'c,ra
tUI'O of lhe pnoumatlc flow ia Indl.'aled on the
pyl'Oltwtr.ll', L(~rlka~o in systt1m or conapotlollt
under 10sl1s lnelleatod on t1w flpp'kalJlo f1ow
mol"r, Readlnl'ls ree(mleel 011 lnell vidual
flowmetel'll mllill Iw convol'teel to standal'd euble
tnchllA POl' minute (selm) UShl[( individual motor
flow eul'vo~ and a temporaluro eorl'C'ction chart,

12·8, M8ASUHlNG fLOW. Tho oxpnclecl
flnwl'alo or tile syslom 01' (,cmponfml to ho l<ls(r'c1
should hl' dctol'mlned ancl a nw(c'r wilh sufflelellt
rapaelty USlJeJ. When possllll0, a Illolf,r lhal
will Indlcale In upper 2!~ of Heale, to tneroaae
accurallY o( rosult, InuHl be UANt. Whon flow
rato Is uuknown, the largost capacltl' f1owmotor
must he usod firsl; then lho smallost cap:H·ity
flowrrlfl(eI' on which a readinl: ('an ho obtalnod,
10 h1(~reaAe aCCUI'aC)' ()f roaultn. MO:l,~uI'O flow
as follows:

" VorlCy thai accuracy of Ilowloull,r has
boon clweltcd Within tho prOVIOll(l G 'nontlw,

b. Vorlfy that tllO partleutar flnw e\ll'V<,
(nllrogol) or helium) for Rnpltcahlo Oowl1lekr(s)
Is Identlfied with til(' Hl'rlalnUlllhol', 01'

O(lulvallml, of tho plwumatlc flow tostor boing
used,

Changed 3 May 1972 12-1
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1N'8THUMi.NT

l'AN"L~

I

I

~~'''~~"
(TYPICAL 3 PI,ACr.S)

R-3096-5
Volume I

ACCUMUl.ATOIl ASS\,

L1NEH

Figure 12-1. Pneumatic Flow Testor (Sheet 1 of 2)
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Section Xli

r h;::;;::;;;4"~ ~'l--."~,,,,"fi~~~~~~EII~ IrjTre(1 I I"

~')'I'
(il ~II' (

I (', ( r r ~OUIICE 10
" ( ~ [' .. METEII IhLETS

~.~ r.~MET£HINl.t;l'~ _ = ::J
ITYI'ICAL) '::;: I::::' fFJ ...rr--F1<Jw <OUllCE

,I CCl_. INLET

DETAIL A

I f:\'t:LlNli LJo:G
(HPJCHI

DErAIL B

l.F.AK·'1'ES'r
HOSE

roll CQvt:n
I'I,I\TE

HANDLf.

AIlAPn:n
(TY1'ICAI.1

A(;C'!'M UIoA 'I'OJt
"DAI'T~IUI-"''-'III

Figure 12-1. Pneumatic Flow Tester (Sheet 2 of 2)
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Section xn F.-3896-5
Volume I

Mel"r No.2 Capacity 1.1 to 11.3 sclm
Raneous uitrol!llll
1. 5 to 15,5 sclm
heltum

Metor No. 1 Capacl'y 0.26 to 2,60 BCJlm
gaBeous nltroRen
0.29 to 2.9 selin
heltum

Meter No, 3 Capac ItI' 5,0 to 58, 5 sd III
[(ascous nlh'Dgen
11.8 to 118 selm
helium

Meter No.4 Capacity 55.5 to 555.0 sclm
gaseous nltrogcn
100 til 1,310 sclm
hollulll

O.OB-Inch J[) x 0.12-lnch
ClD tip

O. to-Inch If) x O. M-Inch
00 tip

0, 1O-lnch ID x O,38-lnch
on tip

Close-cornel' fOl' a 0.12
inch diameter hole 0.00
Inch from side

0.10-lnch /f)x 0.22-1nch
on lip

ClaBe-carner for a 0.25
In(,~ rllamoter hole 0,10
Inch frolll aide

Close-cornel' for a O,:18
inch diameter hole 0.42
Inch from aido

O. 38-1neh J1)x O.OO-Inch
Of) tip

3/8-lnch IlJ x 1/2-lllch
01) x 20 inches

Hoso, 0022321 (a)

Adapter, 00812~

Adapter, 908130

Adapter, 009141

Adapter, 908133

Adapter, 008131

AcceBsorle§

Handle, 007042

Adapter, 008138

Adapter, 008132

Adapter, 908130

Connects SOIlrce hose to
adaptors

3/8-lnch III X 1/2 Inch
OIl X 06 Inchos

I/U-llll,h dlall\l'tcr x 0.060
Inch dlaln('t£'r tip

0.375-lnoh OD x 0,437
Inch Of) X 3 J O. 06 Inchos
(2 roqulred)

3/a,·lnc:l IO lC 1/2 Inch
on x 06 11 lnChf)s

AccumUlator
Arlsomhly, 0024714 (n)

Source !lOSf),
007043

Adaptor, 0022310(a)
(Nuflcx Ileal vont)

Adapters, 00223~0
(Accumulator) (l.j

MctCl' Hose,
00'/041

Shock-reducing rubberized
hall'

Weatherproof nlumlnum
aectlons

Vncuum rellef valve for
relieving low pressure
Inside case caused by
altitude changes

Fittings on hoHo'll of case
for attacholt'nt of 3 adJust
able leveling legs

22.42 x 19,25 x a. 75
Inchos (approximately)

40 poundsWeight

Leveling AdJust
ment

Instrument Panel

Dimensions
(c losed)

Internal Protec
tion

Pressure Com
pensation

£ill.
Material

Motor No. 5 Capac Ill' 410 to 1,100 sclm
Rascolls nltrogcll
1,000 to 10, 000
sclm hellum

AdaptQr y. FillIng,
60100\n) 3/a-Inrh OD

Pyrometar Indicated Range
-75 0 to +225" l'

Usable Range
i40· to +125· F

(a) I<1owteatera Incorporating MD 1 change. (
Figure 12-ll. I,eadlng Particulars for Pneumatic Flow Tester

12-4 Changoti 3 May 19'12
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Section XlI

NOTE

NOTE

NOTB

12-5

Fl-5·I·BQ
-----~

Figure' 2-3. Accumulator and M'lltlple
Flowteeter !letup

ChllJlged 3 Mny 1972

i"i"1AUA,ITF.[t (NAFU~X
-I..:./SV-Ar. VEIrr)

1 AIlAP'rE1l (ACCUMUI,AT0I1)

P'j"'I FLOW'TE.lTr.RS INCCfIPOIIATlNO
t.:.l Mill CIWIGE

l"'.:"lMllTBR sBLlwrllR RalE TO
~nE CQoINECrRO TO nOWMI:TER

~APADIJl) OF MEASU!UNO
EXI'ECTEO FL(PN

10% of full Bcale
5% of full Beale
5% of full scale
3% of full Bcale
3% of full scale

METER NO. I
METER NO.2
METER NO.3
METER NO. 4
ME'tER NO.5

Scales on oach flowmctel' bear no
rolalion to each othor. FOI'

examplo, II l'eadlnB of 8 on ME:TJ':n
NO. 1 Iwale hM no rf'iat!oll tn a
readlrl!! of 8 011 METER NO.2 Ill'alu.

On teEters Incorporntlnr; MDl change,
the accumulator may be used to
dampen flow surges. Flowtesters
may bo used in parallel to measure
flow rates boyond the capacity of a
single flowtester. (Soe figure 12-3
for multIple COll/lc(:lIon.)

c. Connect suitable hoses, adapters, and
handte to perform now t(lSt. Connect metor
hoso to flowl1Iete,' capable of measuring
expected flow.

e. ObllOrve and record gas tomperaturn
when tempernture hao l,tahllized.

• Flowmeter reudlng will fluctuate If
~lOurce hose Is kinked or dIsturbed.

G'JS will not flow freely Into SOlIl'CO

hose if adaplel' Is not allne,1 with
port.

d. Press and aline adaptor I)nto part CJf
system or component belnll tested. Make sure
source hose Is not kinked and adapter is allned
with port.

f. Obsol've and record flowmelol' 1'(!OHlln!!.
Ill'ad lndl<'alton at widest part flf !I(Mt.

({. Uslnl'; flnw ('urvo (s(:ale rC'\dlnK vorsus
a(:tunl flow), nte!, b, for uwllcable flowmeter,
determine now tn selm. If tonlP~raln..e Is
different frolll that l'tlcorded nn flow curve,
apply flnw readlnll obtalnnd from flnw curve to
tempernture r.orrectlon chart (flrruro J2-4).
Multiply actulu flow !'eadlng by correction factor
to obtain 8c1m. Result obtatned wlll bo within
the follOWing toleranco for tho flowmeter:



Seclion xu
Paragraphs 12-9 to 12-16

R-3896-5
Volume 1

Flowmeter
Temperaturo

C P)

40
45
50
55
60
65
?O
?5
80
85
90
05

100
105
110
115
120
125

Correction Fa"tor
(f'tanda rd 'l'~rnper;l~ure

?O" F)

1. 030
1. 024
1. 019
1. 014
1. 010
1. ooe
I. 000
0.995
0.991
0.086
0.982
O,9?'/
0.9?3
0.968
0.964
0.960
0,956
0.952

b, Her'lOve 3 levoling legs from case and
attach 10 bottom of euse.

e. Erect Instrument panol and lock in place
With braces.

d. Poslllon rtowlester 10 permit connection 01
source hose to component 01' systom llein~

tested with inslrument panel facing Into tho wind
or draft.

o. AdJuSI leveling le(;B on bottom of case
untO buhble lovol on Ir.slrumont panol indicates
I!ollltedtor \s in level position.

1? ·15, VEHIFYING I'YHOME'I'EH ACCURACY.

WAHNlNG

Pneumatic flow tesler must bl' operated
by authorized !H;rsonnel tmine'! In Ihe
uso 01 tho oqu!pmont.

FI&ure 12-4. Temperaturo COl'recllon Chart

12-9. MAINTENANCE.

12-10. Malntenancl' for the pneumatic Claw
lest 01' consists of tosllng, removal and
Inntnllallnn, cleaning, sel'vlclnK, and shlpp!ng
nnd stora~e. (Seo nlluro 12- 5 for malatenance
requlromeats. )

12-11. 'I'ES'I' EQUIPMENT AND MATEIlIAU>.

12·12. Tho t,-\st equipment and mlltorlal
reqUirements for pSl'formlnl~ teRUnK pro
cedures al'e Usted In ngure 12-6.

12-l:l. n;S'I'ING.

12-14. I'llf:I'AIUNO FI,OWTESTlm FOH USJ,;.
(Son f1~II'e 12-1. )

WAHNINO

Pneumattc Clow testor must bo
opemted by authorized personnol
trained In the uee of the equlpmont.

a. Open rellef valvo on sldo of case. Unlatch
Rnd remove top of caso.

12-6 Changed 3 May 1972

a. Prepare f1owlovler for use as oUlllned III
paraf],raph 12.14,

h. Hemol'e Instrument panol back coval' to
gatn aceesn to thermocouplo.

c, Place hotplate and oont,\lnel' of distilled
water neal' f1owtestel'.

d, Immerse t!l()rmocouple tip allil morcu,'y
thermometer Into water and r",:ord .1 lempera
lUNHJ holw('on f>5" Hnd !15~ f HiJ tmlh'ntf}d on
pyronlCter and thermometer. Tho PYl'omeloc
must \111.I\C(\lo wllhln 6" F of Iharmomr-t"r.

o. Helnstall thormocou\lle In Inlel manIfold.

f. If toattnt: Itl comploto, 80011\'0 flowlonl,'"
as oUlllllI'd In paragraph 12·21.

12-16. L~:AK-1'E3TING ACC1JMtJLATOll (S,-'"
fll!Ure 12·'1.)

WAHNING

Pneumatlc flow lester musl he oper
alod by authorized 111)1'800n('1 trained
In the usc of the equIpment.

(l. Prepare flowtester for USB as oUllIned \n
pnl'tltrraph 12-14.
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Section XII

-.
'"

.~ '"~
'" '" i1

'M .. f 'M

'" 02 ~~
Requlr~ments '" dl Jr Remarks-

INSPECTING

nowlester fOl' completeness x x

Case for dents, gouges, anel cl'acks x x

IL1ndies fo!' security x x

Latches for secul'ity and freedom x x
of operntlon

Ruhberized hall' shock pnds for dirt,
deterioratiul1, and d.'\mag~ x x

Case reilef valve for security x x

Brace asspmhlles for security and
correct operation x x

LeV/,Ung leltS for deterioration,
torn rubber caps, stripped threads,
and case of adjustment x x

Instrument panel for broken fasteners x x

Placards for legibility x x

ScrowR for security x x

Buhhle level for security and cracked
lens and bubhle. x x

Flmvmctet' lubt)s for cracks, moisture
condells Ilion, and lcglhlllly x x

Plastic couplln~ sloev()s for sCl'urlty x "
flail floatd fOl' treedom of movement x T11l llowtoster to dctermlne Crt'edom oC

float 1l1OVenH'nl.
Bxhaust manlCold grommets fur
cracks and deterioratfon x x

t';xhaust manifold screen for dll'! x x

Port pluae Cor deterioration lind dirt x x

Cables for security and damage x x

I
~'Igul'e 12- 5. Maintenance Requh'ements (Sheet 1 of 3)
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Section XI! R-3896-5
Volume I

QI

,~ ~

" ~
~

",~ •• ,~

QI

~ "" QI
QI

~Ileaulrements ll:: ~ RemarkB

Pyrometer for security, damage, x x
amI leglblllty

Adapters (o\, dirt, deterioration, x x
correct type and quantity. and •
correct fit on handle

Hoses (or contamination, cracks, x x
deterlorallon, obstructlons, and
correct fit In Inlets and outlets on
lnstruml,nt panel and on handle.

TESTING

Verifying pyrometer accuracy x Every 6 months or when mal(unctlon Is
su~pcctccl.

Leak-testing accumulator x EVf!l'y 6 months or when malfunction Is
suspected,

l.eak-l<lstlng flowtesler x Every (\ months, when malfunction Is
aUBpeetcd, when accuracy o( meters must
be ver,/led. and aCter cleaning luhcs.

Tesllng flowmeter pressure-drop x Every 6 months, when llHllfunclton Is
BUIJpllcled, whcn ,weul'ac> of motel'S mu~l

he verlfled, andllflcl' ('\Ol\nlllg molors.
I

VorlCying flowmoter aCr'UI'aCY. x J~vcry 6 months and when nmlfuncllon Is
suspeded.

Devoloplng flow curve x UeCorl! Initial usc. Any tlme flolVllwter
(ails to come within speclCleci tolerance
during accuracy verlflcatlon checks.

CLI,:ANING

Flowtosler carrying case and x When contamlnalod,
Instrument panel CJxterlor

Flowmeter tubos x When flowmeter olJl!rates erl'attcal1y.
falls leak lcst, or Calls pressure-drop t('st.

Flowtcster aecessorles II When contaminated.

Exhaust manifold screen x When contaminated.

-
Figure 12-5. Maintenance Requl1'ements (Sheet 2 of 3)

12·8 Chllllged 3 May 1972
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Section XII

"~
:'J
p .. -;. ..

~ "~..< ..
'" oS ""'" & 0 '"Reoulrements Il: f)i Jr Hemark~ ..

SERVICIN.Q

Antistatic treatment of flowmeter >t Every 6 months, when malfunction Is
tubes ar,d floats suspected, and aftN' clcanlnl~ lubcs,

PAINTING

Insh"umenl panol >t When BIll'face Is damaged, Patnt wUh
grey seml-gloSEl enamel (T"I'·£-529),
color 26622 (Fe,jer'll ,'>1andard 505).

Case exterior " When surface is damaged. Paint with
green camouflage enllmel (MIL·"-5556),
color 34300 (Fecl(!!'al &hnclard 505),

---
Flgllro 12·5, Maintenance Hcqlliremenls (Sh'~et 3 of 3)

ChllngE'<! 3 May 1972 12-9



Section Xli

ldentlflcatlon

ANSTAC-2M (Chendcnl
Development Corp)

MIL- L-25567

MIL-P-27401

MIL-T-27602

No numbel'

No number

No nUlOber

No numher

No number

No numbor

Nn number

No number

No number

1'-004:lI'5-2

'f1'-M-201

n-3896-5
Volume I

Name

Antistatic holution

Leak-test compound

Ga~eous nitrogen

TrIchloroethylene

Flow caiibratlon standard
(accuracy 1. OIG of indicated
rending)

1I0se acL'\[Jler (conslsttrll\ of
3/0-lnch tUbing, nut and
sleeve)

Hose (thin-walled tygon or
plaslic), 1/4-, 3/6-,1/2-,
and 5/8-lnch ]J)

1I0t plate

MO"CU1'y thermometor,
ranv,o of 40' to 100' F
(accuracy i 10 F)

Needle valvo, minimum
3/8 Inch

1'I'085UI'O rOl\ulator, IOllslC

l'reSll\ll'O l\al\e, 25 psig

Wal",' manometer (a)

I'iezometer (.1/8-1ncl1)

Methy I-othyl-ketone

(Jae

Antistatic treatmont of flowmeter
tubes and floats.

Detecting leakage.

Performing checkout.

Cleaning flowmeters.

Comparing readings with flow
metel·s.

Connect:ng pneuma I Ie test
source of flownlCtel' SOUnCE
inlet hose.

Cleaning and testlllg flowmeters.

l'nrformlof( pyrometor accuracy
lest.

Measuring accuracy of pyrometol'
and thermocouple.

AdJubting C1owmlt's.

Controlllnl( IlIlel prosslll'O.

IlIdlcating III leI prcBsuI'e.

MeaSOl'lnl( Inches of MIlol',

Providing opslrealll c:onncetloll
for rnanOl'l.lctcl'.

Cloanlnr. 111101 mallifoid.

(a) Wate~ manolll<,tcr mURt he a llllnlmolll o{ 30 Inohos or of soffldent capacity to llleasure IXlcl,
preBsoro {rom flow ':allbrallon slandard.

F'lglIru 1.2-6. Test EqUipment and Mnterlals

12-10 Changed 3 May 1972
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Volume I
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Section XU

Paragraph 12-17

f. If tesllng ts complete. secure flowtes!er
as outlined In paragraph 12-21.

ACCUMULA'101;;-

12-17. LEAK-TESTING FLOWTES1'~:H. (See
figure 12 -8.)

(CONTAINER OF WATER}

WA fER MANOM~:1}O~R

ll"[SSUrt~

OAOf;

I1lb'llr~ 12-7. Suggested Tcst Setup for
Leak-Te"llnl: Accumulator

b. IJrossurlze nccunllliator to 10 ±1 Inches
of water. '

c. Immel'se pl'OBsurtzed IIC(lllJllulator (and
ndaptcrs) In water and chock [or 10akH({o nlOIl[\'
soams on nll 4 edges aJllI Ht connoctors on
nCI:umlllator. Loakage Is not lulowable. (It Is
not necessary to submorge entlre accuJllulator
at one tlmo. )

d, Check for surface leakago (both sldos).
(Surfaces may be chocked by carot ully rlUmlng
waleI' over ono arell at II lime.) Leakago j s not
allOWable.

e. Depressurize accumulator.

WARNING

Pneumatic flow testOI' must be oper
ated by nuthOl'lzcc! personnel trained
In the use of the equtpmeat.

Non:

Mnnometcl' and caltbrallon standard
must not be connectcd at this hme,

n. Prepare flowtester for use as outlined in
pnral:raph 12-14.

b. Remove tnstrument pallel hack cover to
gain access to lowlW pari of flowmeter tUhes
and flowmeter Inlet manifold hlo~k.

c, Remove Instrument panni top covel' to
gain Hccess to flowmllter outlets,

d. Install plugs 01' short len~ths of plastic
hoses of appllcablo sizes til outlets of each
f1owmetol' luhe and plug olhot' ond of plastIC
hoses,

O. Cormert melor hoso 11I-lwN'1I ME'n:1l pod
nnd r.H:Tf:n NO. 1 port.

f. COJlnocl n .l'ugulatod Ijource of I{il8COUfJ

nltro(:cu (MlL-l'-2'/10l) til SOUI'CO hnSO: Ihen
press SOUI'ce hose Into SOUnCE pnrt.

g, Incnm&.o aoul'Cf' 1>1'\)89\'\1'0 to 10 ps\g, open
neodle valve, alld ndJustllroBsuro l'el~lIlator

llntlJ preS81l1'O r.ago In<llcHlos O. fj tn 1. 0 psI.

NOrE

It may be norcssary to hold the pIUI(.
InstRUod Ht tho tUbe outlet or cud of
plastic hose, whlle pressurizing aliI.!
durin[: lonl<-tostto !lrllvc1t It from
blowing out.

h. Apply leak-tost eompound to flowmeter
tube and Inlel manifold hlock anrl at pyrometer
cOllnecllons. Lealmgo Is 1I0t allowable.

Changed 3 MHY 1972 12-U



Section XII
Paragraph 12-18

R-3896-5
Volume I

k. flepeat procedure to leak-test flowmcters
2 through 5.

"LOW I
CAI,tDRATION

_.'r~A~ J

1. Close n\Jedl£.: vahe, carefuLly remove
plugs or plastic hOBes from onllct of each
flowmeter, wipe leak-lost compound fl'om
f1uwmeter t!lbe and manifold block, and tnstall
Instrument panel top cover and hack cover.
Torque screws to 12-14 In-lh.

m. If teBltng is complete, secul'O flowtestel'
UH outllned In Paragraph 12·21.

HOSE
AlJAPTEH

MANOMETER

TY(jO~

TUDr;-

MEfER
110.

I

2
3

4

6

In
OF h\j;iF:

1/4 INCH

1/4 INCH

3/8 INCH

Illlllell
6/6 rncIl

la-lB. 'I'ES1'ING FI,OWMETEH PHESSlJflE
DflOI'. (Sec flgu,'o 12-9.)

WARNING

Pneumatic flow tCHter must bp oper
ated by authorized porllonnel tl'.lined
tn the use of the equipment.

lJII
IINEUMATIC

, ,·I.OW Tt61'~R ,----- 1----,

CD

0000--, :.=I

. METI:n
1101:1£

a. Propare fhlwtestor f',r u~e aa outllnod!n
paragl'aph 12-14.

b. Make IlU"O flow motor t\lhe outlets aro opf)n
to atmollphere .

c. COlinee! melol' hose h"lwenn ME;TEH port
and MlnEI! NO.1 port,

d. Slowly opon neolUe valvo until METrm
NO, J soalf) roadlng Is ma~lmulll.

lI~f:

A[)Al'Tfo;U

rt· G· 1·01

Figure 12-8. Suggostod 'I'esl Sotup for
Leak and ACCU1'l\CY 1'"uUng Flowmeteru

\. CloBo necdlo valve.

j. Remove meIer hoso from MB'l'ER NO. 1
porI and Install It In METEH NO. 2 port. Cap
METEH NO. 1 port.

O. O'U01'VO ll'lllWtIIl,lor (or ))reBsul'o drop.
I'reHsure drop must not oxrood 0.5 lnoh of
water for METIW NO. 1.

f. Cl(,~o Iwedlo vnlvp.

{(. Hepeat pl'OCedul'o>J (or HowmNcro 2
IhroUI\h 6. PreSBuro drop musl no! O>."I)(,d 0.;'
Inch of Wlliol' for MF:TI;!l NO.2, O. '/Inch fl'l'
Mg'J'EH NO.3, 1. 0 Inch for M),;TElR NO.4.
:lIld 14.0 lrwlllls for METEH NO.5.

h. IC pl'ess\II'o lil',,)) exceedn vnlues specHll'd,
II rAAI,'ldlon \a ovldenl In ollh"r tho mdcr,
Inlet manifold block, or hoses and muol hI'
correctml bofol'e pnceedlng.

I. Gloao needle v~Jvo lind remove manOllloler.

j. if lestlnp; Is cOlllplete. secure fiowt(,lltcr
as o\ltllnod 1/\ paragraph 12-21.

12-12 Chanl:cd 3 May 1072



H-3U9B-5
VolumE! 1

----_._------.
!>ect.ion XI!

l'Hragrnph 12-19

e. EBtablish a fJowrHtc equi valent to approxi
"lately each 10-pereent Incremenl or full scale
on ME'l'ER NO. 1. Henord the follOWing data
for oach flow:

(1) Gao temperl'lurc lndj~atcr.1 on pyromelrr
and rneh1r scale readinf_~ a.l."tf'r lC'Jnpr.rature
stabilizes (pnet:malir How lesled.

(2) Absolute prpssure at Il",tel' outlet (haro
metric pressu\'e plus water manometer pressure).

(3) Actual flow in Bcim at 14.'1 psia and '10" r
(now rn1ihratjon standunl).

-- SOURCE
llo,E I

;-- r f ,{J,'"

/ 1ESfEH

(1)
lI1En-:H !fO'S

0000

[[
V1ru-;"tL I--in

""c. OF HOOF.

1 \/4 INCH

? t/41NCH

'l ;1/1; INCH

4 J1 /2 tNCd

~_ 2!!..:N'CH

d. Detormi.ne incicated flow (in Reim) l.lRl11g
flow curve (scale readinl)' versus udu:u flow)
lor each flowrate through each Illetor.

", Multiply each result obtained In step d I,y
temperature correction facto I' ohtai neel rrom
figure 12-4,

WATER
MANOMETJ:m

Pn!~SSURE

GAGE

f. Correcl result obtained It. slep e for flow
meter condition of avera,,·, baroznoh'lc pressure
indicated on (':;,Hb,.ation curve being verified.

}'Iguro \2-9. s.~'gg"8tedTest Selup for
Testing Flowmeter Pre,38Ure Drop

a. Prepare flowtestt'r for ust' as outlined
In paragraph 12-14.

12-19. VERIFYING F: ,ONMETER ACCUl1ACY.
(See figure l2-R.)

The del!;l'ce of aCf:\tfC1('Y specified in
step p; must he ohtalllod to ensure the
rlegr~e of accuracy specified tn para··
graph 12-8.

NOT!':

h. If results in step p; arc nol obtained, cl~an

flownlf'tcr tube as outliner! in paragraph 12-34
and rultislatle treat flowmeter tube and floal as
outl\ned in paragraph 12 ·30 Hnd repeat stel~s b
lhrmlf!,h g. If results In slep g are still not
within lolerance, <levelop a new flow CUrVe r.B
outlined in paragraph 1?~20.

(:' Indicated flows ohtalned in stop f ,nusl hr,
wili.ill 3 percent of full scale of rcspecllve
flows obtainedlll Btep c, sUbslcp 3.

PIEZOMETER

HGiE ADAPT Ell

pnE~SUf(E

HEGULATOR
10 PSfG

G"2 =>~==tl
SOURGr:

b. In test setup, needle valve and all test
E1j\I!pment between neecUe val ve ?nd Bource hoae
must have ~. minimum Inside diameter of 3/8
inch. All tep.t equipment between flowtester
and flow ealjlJration stnnclard must be satne size
as flowmoter tube helng tested.

i. Red"ee prosJure to zero.

j. Remov~ meter hose frnl11 METER NO. I
anclrepeat steps c through I for METEH NO. 2
through METEH NO.5, connecting meter hose
to applicable metor.

k. If testing Is complete, secure flowtesler
as outlIned ill plll'agraph 12-21.

Changed 3 May 19n 12-13



Section XII
Paragraph 12-20

It·3800 - 5
Volume r

.._--------------------_.---_.-----,

f'fF;Ln SITE AVEHAO:~ OAllOM,WrIltC pm;&~UH1': 14.3 l'SJA
MET1WJ:O AT A'£MWU1IfER.iC PRf:bB1]m; AWl 70° .'.

I'NF.IJMATIC F:..oW 'rE61~n BElUM. MUM-ntH _

FLOWMETER Nl,MDIlt __._._ SEI1IA'~ NUMlum .__

8.07,0l3.n5.".,03.0

11 TIij II t·
· .

:I
...

- -
.

. VI !
.. I"

~ f I'
-

••• L ± 1 , . . . .
.. . . -

~~:

fr! H , .~ .
I..

I t tq." T . ,

• L .. .

1": ~t "
. .j.. ". , .. - H ..

t... r,: .. r
t .

-
. j..

-tli- '1
~'- . . 1: $tt: . · -..

t ,i
'H-- f~' . · .

.~i: . . -
I .,. f e

t
CALtaAATlmt yom-

It±1
- . ..

AFTEIt

:L::t . -

·It . · . .
. .. ..

It-

t ~-. fH .. - ... -
fj"j . r·-

0.6

1.0

0.8

1.2

0.2
2.0

1.8

1.8

0.'

2.0
o,-
..

2.'

2.2

2.'

rLOWMETEn. SCALF; REAomo

Fi~ure ColO.

12·20. Dlo:VELOPING FLOW CUHVE. ~Scc

flgures 12-8 and 12,10.)

WAHNING

Typical Flow PI"t

c. Establish a nowrate equivalent to aPJlroXl"
mately each 10-percent increment of fun scale
on METEIl NO. 1. Heeord the followinfj data
f()J" eaell flow:

j'neumatlc flow tcslers must be
op "rztcd by £l\1thorlzed personncl
traillcd In tile use of tlJr equipment.

a. Prepare tlowtcster for use all outlined in
pal'afjraph 12-14.

b. In the test setup, needle vl\lve and all test
('qulpment between needle val'le and source hose
must have ~. minimum InsIde diameter of 3/8
Inch. All test Ilqulpment between fiowtester and
/lOVl cali",'atlrlll standard must be the same size
as flowmeter tulJe being teste.d.

(1) Gas temperature indicated on pyrometer
and meter scale reading after temperature
stablllzes (pneumatic flow tester).

(2) Absolute pressure at flowmeter outlet
(uarometric pressure plus water manometer
pressure).

(3) Achml now In selm at 14. 'I psla and
'10° ;. (flow calibration standard).

d. Determine actual flow from step e, sub
step 3, corrected for a flow condition at 70° F
and the average barometrk pressure nt the
partt"ular site. using standarcl laboratory cali
brallon procedures.

12··14 Changed 3 May 1972
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Volume I

Section XlI
Paragraphs 12-21 to 12-26

e. Plot curve of scale reading and result~ of
step d.

f. Remove meter hose from METER NO.1,
and repeat steps a through e for METER NO. 2
through METEH NO. '" connecting meter hose
to appllcable meter.

g. Reduce pressnre to zero.

h. Insta 11 back cover and lop cover plllte 011

Instrument p(\Ilcl. Torque screws to 12-14
in-lb.

i. If testing io complete, secUl'C flowtester
as oulilned in paragraph 12-21.

12-21, SECURING FLOWTESTER, (See,
figure 12-1. )

WARNING

Pneumatic flow testers must be
operated by authorized personnel
trained In the use of the equipment.

a. Disconnect and secure all test equipme'lt.

b. Place handle, adapters, and hoses in
enrrect space In f10wtester storage compa,rt
ment and close compaltmenl door.

c. Place accumulator on top of stonge
compartment door.

d. Unlock instrument panel braces, lower
in~,trument panel to storage position, and
sel'ure in place.

e. Hemove levellng legs h\lm exterior of
case and store In liner.

f. Install cover on case and secure locks.

g. Close rellef valve on side 01 case.

12-22. IlEMOVAl, AND LNSTALLATION.

12 ·23. Disassemble the pneumatic flow tester.
as required, for repairs or replacement. (See
figure 12-11 for index and part numbers. )

12-24. RE:MOVING FLOWMETER TUBE.
The only spec lal procedure required for
removing the flowmeter tUbe ie to cut and
remove plastfc coupling sleeve from babe
of tube.

CAUTION

Flowmeter tubes must be handled
with care since tubes break easlly.

12-25. INSTALLING FLOWMETEH TUBE.
When Installing flowmeter 1, 2, or 3. perform
antistatic treatment outlined In par~graph 12-36.

WARNING

The following procedure specifies
methyl-ethyl-ketone, which is
flammable and must not be used near
heat, sparks, or open flame. It is
a toxic solvent. Inhalation of Its
vapors or prolonged contact with
the liquid can cause serious injury
or death.

a. Clean adhesive from Inlet manifold block
using methyl-ethyl-ketotle (Federal Specifica
tion TT-M-2611.

b. Apply thin clJat of general purpose adhe
sive (MIL-A-5092, Type II) approximately 3/4
inch wide around exterior of flowmeter tUhe and
Inlet manifold block nipple. apprOXimately 1/2
Inch from end of tube and nipple.

c. Insert bottom end of flowmeter tube into
plastic coupling sleeve.

d. Insert flowmeter tube through rubber
gromrnpt 1n exhaust manifold, with tube scale
facing forward and highest scale graduation
at the top.

e. Install flowmeter tnbe and plastic coupling
sleeve on inlet manifold blocl, nipple.

12-26. flF;MOVLNG PYROMETER.

a. Remove back cover from instrument
panel.

b. Discormeet thermocouple wires fl'om
pyrometer.

CAUTION

Care must he used to pre 'ent damage
when handling thermocourJe.

c. Remove thermocouple from Inlet manlfold.

d. Remove pyrometer through front of instru
ment panel.

Changer! 3 May 1972 12-15
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Figure 12-11. Disassembly of Pneumatic Flow Tester (Sheet 1 of 2)
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Secllon XII

1 900736
2 900735
3 900734

1.0153-0011-0011
AN520,·10R8

4 9019006
AN520-10RlO
LDI53-0011-0011

5 MS35489-6
6 M1X5489,·11
7 MS35489-16
8 MS35489·19
9 900727

AN520-l0R8
LOI53-0011-0011
NAS679A3W

10 900737
11 900738
12 900739
13 900740
14 NA5-26727Tl
15 NA5-26727'I'2
10 NA5-26727T3
17 NA5-26727T4
18 NA5-26727T6
19 9022814

AN520-10R30
LDl53-0011-0011
NAS079A3W

20 900730
NAS,,79C3W
LDI53-0010-0007
SIZE No.5
903309
AN42B-CI2A
flDI91-2001-2109
28-1-C

RDl32-4001-0003
21 19-9017278

LDI53-0011-0001
NASO'19A04W

22 19-9017277
23 AN919-14

MS23778-10
24 9019862

AN520-10H36
1.0153-0011-0011
NAS679A3W

25 2100
901096
MS28777-10

AN503-8-10
LD153-0011-0008
22ND8-82

903307
903308
903306
LDl53-0011-0011
AN507-632-HI0
LD153-0011-0008
NAS679A06W

901053
MS20253-2-1075
2600-4SW
2600-I.W
212-12A

908141
908133
908139
908138
908132
908131
908130
908129
907042
907043
907041
903302
9019864
2600-4SW
2600-LW
26Rl-1
903301 (b)
9019867(b)
AN520-10-10
LDl53-001O-0010

120HoA14
900746
9019868
9019868-11 (a)

12011-5C
9022319(a)

9022320(a)

9022321 (al

90247l.4 (a)
9024714-3(a)
9022322(a)

69196(R)

26

47

46

2'1

41
42

48

13
44

45

28
29
30
31
32
33
34
35
36
37
38
39
40

-iiidex Po rt
No,.:,'_ ___'N:.::o:::.:.~ .::De.::.s::.:c:::r..:Jl!I:.:Jt.:.:lo:.::n___'_

Screw (F-3)
Washer (1"-3)
Spline Nut (1"-3)
RR Brace (1"-1)
LH Brace (P-l)
Pin (10'-3)
Washer (1"-3)
Screw (F-3)
Washer (1,--3)
Nut (1"-3)
Door (F-l)
Pin (1"-3)
Wing Head Stud (F.. 3)
Washer (F-3)
Receptac Ie (F-3)
Adapter (F-3)
Adapler (F-3l
Adapter (F-3)
Adapter (F'-3)
Adapter (F-3)
Adapter (F-3)
Adapte!' (F-3)
Adapter (F-3)
Handle (F-l)
Hose (F-3)
Hose (F-3)
Leg (1"03)
stand (Fol)
Wing Head Stud (F-~)

Washer (F-3)
Receptacle (P-3)
Back Cover (F-3)
Cover (1'-3
Screw (F03)
Washe!' (P-3)
ReUef Valve (Fol)
Base (F-3)
Pla(e (F-3)
Plate (F-3)
Case (1'-l)
Adaptor (F-3)
(Naflex sen I vent)

Adaptor (F-3)
(Accumulator)

Hose (F-3)
(.\ cculUulator)

Acccmulator (Ji'-l)
Bag (F-3)
Accumulator (F-3)
Y -Conneclor (F'·3)

index Part
...;.:N:c:o.,--_.:.:N.::.o,-. ,_--"De=scE l12t!on

Shield (F-3)
Plate (F-3)
Screen (F-S)
Washer (F-S)
Screw (1"-3)
Meter Box (1"-l)
Screw (1"-3)
Washer (F- j)
Grommet (F-3)
Grommet (1"-3)
Grommet (F-3)
Grommet (F-3)
Window (F-3)
Screw (:1,'-3)
Washer (F-3)
Nut (F-3)
Sleeve (1"-3)
Sleeve (F,,3)
Sleev!, (F-3)
Sleeve (F-3)
I'1owmeter (F-3)
Flowmeter (1"-3)
flowmeter (1"-3)
F'lowmeter (F-3)
Flowmeter (F-3)
Block (F'-3)
Screw (F-3)
Washer (F-3)
Nut (F-3)
Plug (F-3)
Nut (F-3)
Washer (F-3)
Stopper (F-3)
::'pacer (F-3)
Eyebolt (F-3)
Cable (F-3)
Sleeve (F-3)
Bushing (F-3)
Pyrometer (1"-1)
Washer (F-3)
Nut (F-,1)
Thermocouple (F-3)
Redu~el' (P-3)
Packlnf, (1"-3)
Block (1"-3)
Scl'ew (F-3)
Washer (F-3)
Nut (F-3)
Level. (F-3)
Plalf (1"-3)
Ring (F-3)

-(a) Flowtellterslncorporallng MOl change.
(b) Item not muetraled.

Flgu-re-,-,12""'0.,-1lo-.-D1sasaembly ofPneumallc Flow Tester (Sheet 2 of 2)
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Section XII R-3896-5
Volume I

12-27. INSTALLING PYROMETER.

a. Insert pyrometer through front of instru
ment panel and secure with washer:~ and nuts.

b. Install thermocouple In Inlet manifold.

c. Connect thermocouple to pyromE·ter by
Installing hlue wire to (.,) positive terminal.

d. Install red wire to (-) negative terminal.

c. Perform teak-test (paragraph 12-17).

12-28. REMOVING LEVEL. Remove safety
Wire, 3 aUaching screws, base plate, ring, and
level through rear of Instrument panel.

12-29. INSTALLING LEVEL.

a. Install ring on level and Insert level
through mounting halo In top of Instrument panel.

b. Place base plate against bottom of level
and install and tighten 3 mounting screws to
secure bubhle level to Instrument panel.

c. Install adjustable legs Into bottom of case
and position stand of flowtester In vertlral
position.

d. Adjust legs, as required, until front and
one side of stand are vertical sa Indicated with
a reference level.

f. Adjust level to center Imbble by tightening
the 3 attaching screws; then safetywlre screws
with Inconel lockwlre MS2099SN32.

12-30. CLEANING.

12-31. CLEANING FLOWTESTER EXTERIOR
AND ACCESSORlES.

WARNING

The following procedure specifies
trichloroethylene, which Is a toxic
solvent. Inhalation of Its vapors or
prololll(ed contact wllh the liquid
can cause serious Injury or death.

a. Use a lint-free cloth dampened with tri
chloroethylene HB0210-003 (Rocketdyne) to
handwlpe flowtestcr cxterlor surfaces.

b. Remove any contamination from I",ses,
handle, and adaptc1's by washing in a detergent
s(llutlon of 6-8 ounces of Oaltlte No. 61 (Oaklte
Proctucts Co), or eqUivalent, per gallon of
water at a temperature of 120' to 180' F.

WARNING

Compressed gas must not be used for
drying or cleaning 1I'1le88 effective
chip guarding Is used and personal
prolecllon equlpmunt is worn.

e. Hlnse hOSIlS, handle, and adapters with
clean water, and dry them thoroughly with low
pressure (tess than 30 psle) gaseous nitrogen
(MfL-P-27401).

d. Clean exha;:st manifold screen in trichto
r(lethylene RB0210-C03 (Rocketdyne). Blow
screen drj' with low-pressure gaseous nitrogen
(MIL- 1'-27401).

12-32. CLEANING FLo\VMF:TEFl TUBES.
(See flgurl1 12 ·12. )

a. With Instrument pallel locked In upright
position, remove Instrument panel rear cover
to p~'ovlde access to out1~t end of flowmeter.

b. nemove cover above exhaust manifold.

c. Install piece 01 tygon tubing, or any thln
walled plastic tubing, approximately 6 Inches
long, over outlet end of f!owcneter tUbes as
foJ.lows:

(1) METER NO.1 and METER NO.2,
l!4-lnch lD tubing.

(2) !lIETEH NO. ;}, 3!8-lnch 1D tubing.

(3) METF:!! NO.4. 1!2-lnch lD tubing.

(4) METER !'TO. 5, S!8-inch lD tubing.

WAHNING

The following procedure specifies
trichloroethylene, whicl! Is a toxic
solvent. Inhalation of its vapors or
prolonged contact with the liquid
ran cause serious Innury or death.

d. Fill n cle~n, benl-tlp 011 can with trlchlo
roehtylerw HB0210-003 (RocK',rdyllll). on can
tip must b1l sma.!t enough to f!i the 1'11et manl
fol<l nipple ..

NOTE

Ol'e flowmeter Is cleaned at a tlmo,
wit" the flowr.u,ter In place In the
f1owte~ter.

e. Place flow t 0ster on workbench In an
Inverted posItion.
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/

.JtLCfHMETEn PANEL

r JNI.ET MANIFOLD
(PLAsTIC)

lNLET MANlFi)LD
N1PPl,E

g. Open plastic tube and allow trichloI'u,'
ethylene to drain.

h. Repeat steps f and g a minimum of 3 times.

WArmiNG

Compressed gas must not be used
for drying ur e leaning unless "flee
t1ve chip gt1ardlng Is used and per
sonal proterlion equipment Is worn.

CA U'1'fON

Purge pressure In excess of 1. 5
pslg can damage flowmeter.

l. Purge inlel manifold block until dry with
low-pressure (less tban 1. 5 pslg) gas"olw
nitrogen (MIL··P-27401 l.

J. l.I1sert source hose plt,g Into Inlet mani
fold block and purge flowmeter for approximately
3 minutes 01' untj I dry.

a. Clean applicable flowmett'l' tubes as
outlined In paragraph 12-32.

b. Sot p,wurnatlc fl0w tester 0n hcm,h in
uprtght posltlon.

e. Reinstall tygon tubing over flow met",. uutlet.

c. Remove tygon tubing Installed during
c leaning procedure, from flowmeter outtet.

d. Remove float stop from flowmeter tube,
using hook fabricated from O. 032-lnch stainless
steel wire. (See figure 12 -13.)

12·33. SERVICING.

12-34. ANTISTATIC TREATMENT OF FLOW
METER TUDES AND FLOATS. The following
procedure applies to flowmeter tubes No. I, 2,
and 3 only.

-'-'--"''''''''''----
FWNrESTEH IN PC6ITJON FOR
TRICHLOROEtHYLENE Z,'1,\1SIfLNO.

F1~5·1·9S

------=:::::==:::=:==-

Figure 12-12. Cleaning Flowmetel' Tubes

CAUTION

Trichloroethylene can damage plastic
manifold. Any trichloroethylene con
lactlng manifold must be Wiped off im
mediately with a clean, lint-free cloth.

• Hold piaslle lub;ng (Installed In step c)
closed and ftll flowmeter tube with trlchlnro
ethylene from the oller.

f. Place a piece of lint-free papor In palm
of one hand to form a pocket for ball float.

CAUTION

Ball floats must be handled with care,
since they are breakable.

g. Ttlt flowmeter slOWly untH ball float
rolis out.

Changed 3 May 19'12 12-19
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0-0 REPloACING fLOAT STOPS!
FLOWMETERS NO 1,2, AND 3

NOTE
THE OUTEn END OF THE FLOAT
STOPS IN FLOWMETEilS NO.1,
2, AND 3 ARE DRILLED f'a\ 't'fE
0,032 81AlNLESS STEEL WiR~

EXTRACTION HOOK.

I
I

I
~~

wooo ",
POWF,L-/-

RErAINJ}IO
RIDOE-

fL0A1STOP-

____ 0.032
, STAINL.ESS

STBEL
wms

1/8-11--

RErAIlffiIO
RIDGE

______ MPPHDU:
BALL
STOP

R£MOVING Fl,OAT
STopa, FI.VNME'I'E:nS
NO, J, 2, AND 3

.. ALI. PlMENSION... ARE IN INeIlES,

Figure 12-13. Replacing Fl"wm~ter Float Stop

h. Set paper and ball float on bench and
place nowtester In horizontal pOBltlon.

I.. Place a drop of ANSTAC-2M solutloll
(Chemical Development Corp) on paper and roll
ball float through solution until it Is thoroughly
coated.

j. Roll bal1 float over dry portion of paper
untll ball appears dry.

k. Using a small piece of lint-tree cloth
dampened with ANSTAC-2M s01utlon (Chemical
Development Corp), wet Inside of tlloo. Wipe
tUbe until It appears dry.

I. Place ball float Into tygon tubing; tilt
tubing and nowtester so that b3!l float gently
rOlls Into flowmeter.

m. Set flowtester In upright positlon.

WAHNING

Glass tube must be wrapped with a
eloth before float stop Is forced Into
the tub.. , since serious Injury can
reRult If the glass tube breaks.

n. lJlstall float stop In flowm..ter tube by
forcing fJtop into place with small dowel. (See
figure 12-13.)

o. Connect a regulated SOUI'ce of gaseous
nitrogen (MIL-I'-27401) through a needle valve
to source hose; then press source hose Into
SOURCE port.

12-20 Changed 3 May 1972
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WARNING

Compressed gas must not be used
for drying or cleaning unless effec
tive chip guarding Is used and per
sonal protection equipment is worn.

CAUTION

Purge pressure in excess of 1. 5
psig can damage flowmeter.

p. Purge flowmeter for appl'ox!mat",ly 3
minutes with low-pressure (less than 1.5 pslg)
gaseous nitrogen (MIL-P-27401).

q. Carefully vary flow of gas through flow
metor 10 allow float to trav",l from bottom to
tOIJ of scale. The float must mOve freely In
Ihe tube.

r. If evidence of stickiness is noted, repeat
cleaning procedure, Increase duration 01' purge,
and use less ANSTAC-2M solution (Chemical
Development Corp).

s. Upon completion of cleaning and anllstatlc
treatment of flowmeters. replace cover above
meter box and rear cover. Torque screWS to
12-14 In-lb.

12·35. SHIPPING AND STORAGE.

12·a6. Prepare the pneumatic flow tester {r.,r
shipping and storage In accordance with
MIL- P-1I6. Method II.

Changed 3 May 1972
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Seollon XIll
Paragraphs 13-1 to 13-3

SgCTlON XIII

HIGH-VOL'rAGE IGNITEn '!'Esn;n G3153
AND INlm'l' IGNITER 9026622

WAI{NING I
IIlGH VOLTAGE IGNITEH TESTER G31:;3 AND INEIlT IGNITER 9020622 MUST BE

__-",O"-P,,,-E,HATEllJ.!..Y_AlJ.THOlHZlm PEHSONNEL THAINED IN TlI.r; USE OF Tm: EQUIPMENT.

13-1. SCOPE. This section eontains descrip
tion anr\ leadinl: particulars, iheory of opera
tion, maintenance. and inspection for the High
VoHap;e I[(niter Teste" 03153 and inert igniter
9026622. Th" igniter tester is used to perform
currcnt- and resislancf'-testa on the hi~{h-v~11hq~e

igniters of the F-l rocket engine. The inert
ig-aiter may be used to simulate the hil,h-voI:a!l"
igniter links.

13-2. OESCRlP'l'ION AND LEADING PARTIC
ULAB§., --..------

13-3. The high-voltage igntter tester (fll,ur"
13-1) Is a portable, sultcase-type unit consist
ing of an instrument panel, chasHis, and

eaBf'. The paJlPI contains handlps, meli:rs,
fuses, switches, light, potentiometers, calibrH
tion-check receptacle, and power and test r·ables.
The chassis contains a power module, regulator,
heat sink and diodes, relays, and battery. The
~ha5sis and panel arH mounted in the elise. The
~asl' contains two rclief valvcs to eOJnpl'nsate
for a'titudc cllanr;ps and de.iecant to absorb
moisture within Uw cusc. The inerl igniter
(fi~~uj'l' 13-1A) ~olllains a gasket, thrcad pl'O
t,'etor, a shortin[( cap, ignitcr casc, and
strcatl'"r. 'I'll{' incrt I"niter is idcntlcal to a
high-voH;H~r il~llitCI' with thc squib ei r"ui! and
pyrotcchnic chargc rcmoved. Sec figure 13-2
for leadin!: parti,·ulars.

;.

.."

--..','.

C) Q ..
r ;; .. 1 ....,,- ..

·'.·W J'\- '. ... \.... .....JII;.;.-(_.
. '-."". .. .

FilJurl! 13-1. IIigh·Voltag<) [plilcr Tcstl'r

ChanKed 23 March 1972 J.3-1



FiglU'e 13-1A. Inert Igniter

Length 18 Inches

Width 11 Inches

Height 10-3/4 Inches

Weight 30 pounds
(approximateiy

13-6, MAINTENANCE.

13-4. THEORY OF OPEI1A'!'ION.

13-7, Matntenanre of tile higr.-voJlage Igniter
tester consists of checkout, removal and instal..
lalion, cleaning, servicing, and shipping and
storage. Maintenance of the inert igniter con- I
sists of checkout, removal ami Installation,
and shipping and storage. The tester electrical
schcmatjc (figure 13-6), located at the end of
this secllon, is provided to aid in trouble
shooting. See figure 13-3 for test equipment
used during checkout.

13-5. With the high-voltage Igniter tester con
nected to an external power source and to the
high··voltage igniter to be te~ted, desired test
functions are selected uy positioning the TEST
SEl,EC'!' switch. The selorted test circuit Is
energ,lzed by pressing the POWER audTEST
switches. When the POWER switch is pressed,
the POWER light comes on to in~icate puwer
betng applied to the selected test circuit. Test
results are indicated on FIRE/NO FIRE and
INSULATION/LlNK TEST meters. Tesler
accuracy can be checked by r.onnedlng the
tester output cable to Ule CALIBRATION CHECK
receptacle, and adjusted by adjusting the potenti
ometers WWlin the tester. With TEST SELECT
switch placed at NO FIRE TES'r, 250 vae (cur
rent J.ImHed to 10 millIamperes) is applied to
the igniter squib cIrcuit. Placing the Tk:ST
SELEC'f switch at FIRE TEST applies 500 'lac,
with a limIted current of 10 milliamperes to
the Igniter squib circuIt. ThIs voltage applica
tion is tlme··llmited to 15 seconds through oper
ation of a delay timer. PosItionIng TEST
SELECT switch to INSUlATION 1, 2, or 3
cOlmeets the 975-vdc (current limIted to 5
milliamperes) O\ltput of the power module, to
the igniter squib and link cIrcuits. WIth TEST
BEI,ECT swItch In the LINK position, voltage
from the tester battery is applied to the llnk
cIrcuit. The current. of this voltage is llmlted
to 350 milliamperes. The inert Igniters are I
Installed in the gas t(eneralor and nozzle ex
tensIon and connected to lhe engine control
circuitry.

R-3896-5

CAP

~w
Dell A

J:LAc·n"CA~
1;:UIiATiC

Two-hand operation
for controlling power
and test cIrcuits

0-20 seconds (squib
circuit limited to 15
seconds maximum)

120 'lac, slngle
phase, 60-cycle,
0.5-ampere

250 'lac (10 milliam
pere maxln,um)
500 'lac (5 milliam
pere lIlaxlmum)
975-1,040 vdc (10
milliampere maxi
mum)
1.0 to 2.0 vdc (350
m1111ampere maxi
IT,um)

rl'~'M._------_._-

lnjJut:

Output:

Sectlon XIII
Paragraphs 13-4 to 13·7

.SaIety h'eature

Figure 13-2. Leading Particulars for High
Voltage Igniter Tesler

i3-2 Changed 22 February 1960



Part Nllmlwl'

H·3!1DD-',

NJIll{' lie l.ltU I't'

S('('liflJl XIII
l',l1',," "'Jllis 13-!1 to 13- 11

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

i\C Pow!'!' SLlpply (variable !Jl'twp('u Provldps IWWl'l' lor te~till~:.

100-12~)-VH(', 60- eye h'? r sin(.,de- phaRc,
5-:tll1pt'l'tl sinc-wav(' (llilpur)

Mod('1 No. 535, 01'

equivalent ('''Jllll 11ll
pedance greatf'r than
onf' J.:<Jf,ohm)

Model 1'6007, or
"quivalrnt

Mod,,1 4J?A, 01'

cquivalont

MlIdeJ 803 t or
eqU1va lC'nt

0"''' l1oM'oJle (Tek[ronlx In'"

100 X Multiplicr (Tektronix
In.-)

Vacuum Tube Voltmcter
(Hcwlett Packard Co)

Differenlial Voltmetcr
(,John Fluke Co)

Figure 13- 3, Te"t f;quiplllent

M('.lHlll'['H sine Wa\'(' and
volt:.,.!., pf'ak~.

llspd with DsC'illosropo.

Mt~ClSUl'eS :'esistan('n.

MCilRUl'CS difh'l'f.!lltJal volt
;W P of r(,[~1I1"trH' oulput .
(Use a 3-pln to 2-1'111 line
~dC1ptC'r at ar outlet for
isolatll1~ purposes.)

'13.8. ClIECKOU1 OF' IGNITEH TESTER,

13- g, Checkout 01 lhe high-voltage igniter
tester is 6icrfol'l11pd at ambient temperature of
59° to 95 F', atmospheric pressure of ?8-.32
inches of mercu"y, and relative humidity of
71 porcell! or I"ss. The tests must be per
formed in llie o,'d" .. given a",Jth" results ob
tained a~ specified. The following procedllrt~S

are performed anytinH.! a ("oIllponcllt is fep1arf'd
01' whrll reauHs specified ill para~raIJb 13-13
OJ' on calibration-check procedun' instruction
plate are not obtained.

13-10. INITIA 1, AUJ 1JSTMI:;NT, TI,ls test
must bp accomplished prIOr to any subsequent
test,

a, Tun TEST SELECT switch to NO FInE
TEST. com",,,[ V1'VM leads IJctw,'en pluf, P2
pi/ls 13 and D, ann adju"! potentiometer HIO
fully clo('kwisp.. VTVM indicattls 55 K .3 K
otuHS.

b. Turn TEST SELECT swileh tf' FIlm n;ST
and adjusl !,c,!entlollleler R9 flllly clockwise,
VTVJ\l indicates 105 K 15 ohms,

e. Turn TEST SELfX'T "wild1 to INSULA
TION TEST 2 and eonnecl VTVH ltlads betwtl"n
plug P.~ pI" C and p"sltlve (,) termin"l of
baUery.

n. Presn POln;£! .wlt"Ii, VTVM Indicates
410.20hI115.

e, Tur" TEST SELECT switch of OFF' and
connect VTVM }('ads bctwef.'11 terminnls Eland
bJ2. V'l'VM indll.'ates 0., n1l'l(ohms ±50 K
ohms.

f. Connect VTVM leads IJelw"tln termi,."l.
E12 and £13. VTVM indlrates 200 K dOK
ohms.

13-11. HESJSTANCE-TEST,

a, Connect VTVM leads l>etween plug P2 I"ns
il and D. VTVM indicates a I1'l"illium of JOO
megohms.

b. TtlI'll TEST Sf;I,f;cT swHell to NO FWE
TEST. VTVM indicates 53 K ,3 K OhlllS,

Ch[jn~ed 22 February 1968 13-,1
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Parar-raph 13·12
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,'. Turn Tl';ST SELECT switch to FIRE
TEST. VTVM indicates 105 K 15 K ohms.

d. Turn TEST SEU;CT switch to INSULA··
TION TEST 1 and connect VTVM leads b(!tween
plUI\ P2 pin D and Rhcll. VTVM Indl,"~"(J a
n,llllmum of 100 megohms.

e. Torn TEST Sr.LECT switch to INSULA
TION TEST 2 and cOlinec! VTVM I~ads belwe~n

l'l,,~ P2 pill C and shell. VTVM Indicates a
minImum of 100 megohms.

f. Torn TEST SELF:CT swit"h to INSULA
TION TEST 3 and cnnnect V1'VM leads between
plug P2 pins A and D. VTVM indtcates Ii mini
mum of 100 megohms.

g. Turn TEST SELECT switch to LLNK.
connect VTVM leads between plug P2 pin A
alld negative (.) termi"al of battery, and lJlesR
TEST "witch. VTVM indicates a maximum of
one ohm.

h. Turn TEST SELECT switch to OFF and
re'nOve VTVM leads.

13.. 12. ELECTRICAL POWER FUNCTION
TEST.

a. Make sure TEST SELECT switch Is OFF.

b. Connect cllfferenlial voltmeter to variable
AC power SUl'ply and adjust power supply to
115 volt. Remove dJlferentilll voltmeter and
connect power cable to power 9'Jpply.

C'. Turn TE~T Sr.U;CT swHeh to NO FIRE
TE:>T alld connect dlfferenlial voltmeter be
tween termilials El (ground) and £1.

NOTE

The POW~;Il and TEST swItches are
tn'lmentary pushbulion swllcheb.
POWER swilch must be pressed and
1'eld, and the TEST swlleh mllst be
pressed and held, to obtain correct
results for the following steps.

d. Pres" POWER and TEST switches.
POWf'll llght comeS on and differential volt
meter indicates 2S0 .\6 voltg I'm •.

e. Release POWER and TEST switches.
POW~;R light gO"9 off at'd durerE'nlial volt
meter Indlcates Zero.

1.1·1 Changed 22 February 1966

f. Olsco"nect c1If1"l'entlal voltmeter and con
ned plug p~ to CALlIlHATION CUECK recep
lll<' Ie .

g. Press PO\VIW and TEST switches.
POWER llght "onICs 011. Adjust potentlntMter
Ric "ntll FIHE/NO FllW TEST lI",ter Indicates
7.0 milliamperes.

h. HeJeaAe POWF.H and TEST switches.
I'OWEH JI[(ht goes off ll."d FIHE/NO FIHE TEST
meter jndh:ates zero.

I. Turn TEST SELEC'l' switch to FUm TEST.

j. Press POWER and TEST switches.
POWER light comes on. Adjunt potentiometer
R9 until ~'IRE/NO FIRE TESr meter indicates
7.0 milliamperes.

NOTE

The POWER and TEST swItches may
have to be released and re-pressed
If slep j is not accompllshed within
15 seconds, since the delay limer
ts ndjusted to open In 15 seconds
and terminate the test.

k. Release POWER and TEST switches.
POWER light goes off an,J FiRE/NO FiRE TEST
meter indicates zero.

I. Disconnect plu!; 1'2 and connect dlfferenllal
voltmeter betweell plug 1'2 pillS Band O.

m. Press POWER and TES'r switches.
POWER light comes 011 and differential volt
meter indicates a mlnimulll of 455 volts rills.

n. Rele~se POWER and TEST switches.
POWER lI~ht ~()es olf and d1flerentlal voltmeter
Indicates 7.ero.

o. Connect dUferentl>11 voltmeter between
terminals £1 and E2.

p. Press POWER and TEST switches.
POWER light comes un and differential volt
meter indicates 250 .18 volts r,"s.

q. Release FOWEIt and TEST switches.
POWER light goes off and dllferenlial voltmeter
indicates zero.



S,-,.! iOIl XlII
I',II';II:/'"phs 13·13 to j;l-l:11l

1'. Conned rlif!cn.IJllial vo!tnw(er to \'.lI'l.lhlc
power supply anel ,ldJUfll J1IJwer supply to 105
\'()lt~3.

s, Hepcat steps 0 through q ,

t. Councct dlfft'J'f!lltiaJ vultnwtcl' between
tr.~l'll1jnals 1';1 and fA and I'epeat steps p :\IId q.

l!. COJined differelltial volll11('ter to variable
IHJWC" supply allli adjust powrr supply tn 1?5
'1olts.

\'. Hepcat steps 0 thr(JI.lHh qj then repeat
stop t.

w. C()IUlflct dif1C'rential V(lltmetel' to val'iablc
pflwer supply and ,adjust prJ\.vcr supply to 1t5
volt 5. Heco"'lJH:ct jlfJwer cable phlg to pow£lr
supply,

X, Turn Tr;ST SELECT switrh to NO FIRE
TEST.

v, COJlJlect osrilloscope (calibrated to read
200 I'ol(s pel' ccnllllletel' with the 100 X lIlulti
plier) to plug P2 pins Band IJ (pin B is ground).

7., P"ess l'OWF;H aud TC:ST swHches.
pOWEr, light "OIlles on ami 05('11105"01'0 dis
plays a 60-cps sine wal'e. with 707 '50 1'0115

peak to peal, .

aa. Helease POWER and TEST swlt"'",s,
POm;H light goes 011 and oscilloscop" display
floes olf.

':lb. Connect oscilloscope betwc(~n terminals
E I and E2 (E I Is ground and repeat steps z
~Ild a.1.

ac. Dlscollnect os!:illoscop" and turn TEST
SEI"ECT switch OFF,

13-13. CALIBRATION CHECK-TEST.

a. Connect VTVM positil'e lead to plug P?
pill D and ncr-alive lead to plug P2 shell. Set
V1'VM to 1.000 vdc ran~e.

b. Turn TEST SELECT switch to INSULA
TION TEST 1.

c. Press POWEH and TEST SWil<'llCS.
POWER Itght comes on. Adjust power module
(hl~h. I'oltage dc Jlower supply) until VTVM
indicates 1,000 vdc,

d. Ht'lp,ls(' 110Wl;n alld 'l'1~ST !-.wl{du'R,

POWl'~B Iq~ht ~',ot:'S off and VTVM iJlfll("atl.'s %('ro
vdc. H('IllI)V(1 VTVM.

('. CUlln""l plug P2 to CIILlllltATIDN CHECK
ret'C'ptacJe.

f, I'rl'Ss POWEH and Tf;:::-I' switl'lJes.
l'OWgn light /,OllleS Oil and INSl11..ATJON UNK
TEST tneter Jlldic"t", !Q() llle[(ohnlS (bl:wk
are,,) .

NOTI';

Jf llH't!'I' indir.tte~ outt'Jdc of 100
mcg()!llll scale (h)ad~ arf';t) J readJIIRt ~

IlH'lll (If the ,)Owel' lllodlJlf.: is IIP('f'B

SiU'Y to bring JudeJ" WIth 100-J1wgolull
rHllf"(I. If rf'~H{jllslm(,llt j~ l't'CJLlll'cn
foJ' Olle of Uw t111'(l(' il1sulatJoll tf~f;t

positions, till' otlw!' two positions
must he rel'heda~d,

g. Rf'Jease POWEll and TEST switelles.
POWI,H lighl goes ,,1f"llrlJNSULATION/LfNK
TEST lIlet~'· indieat"s infinity.

h. Tul''' TEST SELECT switl'h to INSULA
'rJON 1'EST ? and J'ejJ"a t ",(,'ps I and".

i, Turn TEST Sr.;["EC'1' "Will'll (0 INSULA
TION TEST 3 and I"t'pcal HtppS I and ~.

j. Turn ,/,/;ST SELI'CT s\I'I(l'h I" LINK,

1<. l'res", POWER and TI';S-r "wlll'llcs.
JlOWBH lIght CO Illes nn, Adjust J/\ltf'IltionJeter
H7 untiIJNStlLATiON, LlhK "CST Ill"''''' Imli
('ates 50.

I. Repeal .tor g; til' n TEST SELI,CT sW1t<'h
10 OFF',

In. l)i~(,oJllH'ct plug P2 and ;'}O\VP1" ealJlf! and
store ('ablC',s in lid. Close lid i.wrl 1;('(:t1n}

{.1tehes.

13 .. t3A. CHM'KOlJT OF JNFHT IGNITf~H.

13-13B. HESISTANCE-TEST, This lest IIlU"t
be pflrforuwd to v(lJ"ify in(('j.!]'lty r)f tht' link ("if~

ruit ami lflfitdalitHl J'uR16fan('e of f:quiIJ PillS 01

""'1('11 d.--tl1lHge if; suspect':'d. '1'1115 tesl is per ..
[ol'nJrd llsing Hi~h-Vo1tagc ':'uiler Tt's(vr G31;,3
alld mep:ohmlowtf'!', Modt'! 1620C (FI'('C'd Tralls
former en), or f'C!ulvalpnt.

Chang('d 22 February 1968 13- 5



S~CU01~ XIII
rara~I'aphs 13-14 t u 13-23

R-3896-5

a. Perf ,rnl calibration check pl'Ocer.Ul'~,

aR out "ned on tester Instrucllo,' plate of high
vlJltal~c i~~nHer tester.

h. H~nHlvc shurlinH cap (lnd conm!t't inert
ignitf'l to tt'ster test cahlp.

c. Turn TEST SELECT switch to NO FIIlE:
n:s r posillou.

ct, Pre&s POWEH and TEST swltchcJ.
POWF;ll ll!(ht cOllles On alld FIRE/NO FrllE
TEST mett'&' Indicates (less than one milli
ampere) zero.

". TurJa TEST SELECT switch to F'lRF:
'mST pORlllon.

f. Press POWER and TEST swllches.
POWF;n light cOllles on and l'lRF;/NO FinE
TEST met"r indica ten (less than one mUll
alllflC'l't') zero.

!(. Turn TEST SELM:T switch to lNSUI~\

TION Tf;ST I pasillon,

h. Press POWEll ano TEST swllchl!s.
POWER llRht cOllles Oil, all'; INStJl.ATION/
LINK TEST r'leter Indicates 100 mngohms or
greatH (hlack area).

I. Hepcat stt'pS f( and h (or INSULATION
TEST 2 and 3 posllians. Results are the same
.\s III step h.

J. Mnv" TEST SELECT swlleh to I,INK
!w~1tton •

k, Press POWER and TEST switches.
POWER llf(ht cOlllOS all, nndINSULATION/
LINK TEST meter Indicator moves to I:re'lll
ar,}a.

I. Move TEST SELECT switch to O~'F poBI
tion, disconnect test cable Irom inerllflnller,
and &ecuro test equipment.

Ill. Using a megohm meter , apply 500 vdc
(or 0-60 seconds between pin B and case and
pins A to D. Resistance 01 each a!l:>lIcatlon
must exceed 200 megohms.

n. Remove lest equipment, and Install
shortlng cap on igniter.
13-14. RE MOVAI. AND INSTALLATION.
13-10. Dls,ssemble the high-voltage Igniter
tester 10 accomplish necessary repairs or

11-6 Changed 22 ~'ebruary 1968

rephH,elllenL No disassembly 01 inert iI:niter I
Is r<>qllired. Replaceillent paris conslsl 01
f(wkct tl51012-3, thread protector nK39r,
10055-003, and cap HD265-6009-0001. SeC'
figUl'll 13·~ for illdl'x and part numbers. The
(ollowing steps Include the special InstruclJons
required durinv, assembly:

a. Apply silicone grease, supplied with power
llIeldlll,. (15), to base bclore mounting, to al,! In
helot transfer and cOI'roslon prevention.

b. Capacitor Rupplind with regulator (20) .8
"'placed only whl'll re~ulatol' Is replaced, since
they are matching WlItS.

13-16. CI,EANING.

13-17. No special cl"alllng Is I'equlred. liRe a
el"an, linl-(rN' cloth to Wipe dust from case
and hont pallel.

13-18. SEI! VICINO,

13-19. Servlciu~ "I thc Ilmll"" «'Hter consists
of a six-month pHlod\(: eallbrallon, t'!H'ck o(
meters. Accuracy o( motel'S mllst he wHhln
two percenl of llill seale, usln~ a tesl slandard
with :III accuracy DIone pel'cent O( (ull scale.
HepL,ce h:,llel'y every NiX mon'hs,

13-20. SII I"PPING ANll STOHA(;E,

13·21. "Prepare hlf(h-voHuge Ir.nlt~,. lester or I
Inert IHnller for shipping ur storage in accUl'd
ance with lIockeldyne H";>ld Automated Packag
Ing Systcm (RAPS),

13-22. INSPECTION.------
1:1-2.1. The !nspectlon estahlinheR what Is to be
inspected, conditions to be sought and cor·.-ected,
and UIl' (reqllency of the lnllpectloll. Inspection
rt'\lulrcments are cla9sllled (\s visual and
periodic. Their scope should be increased or
decreased to suit varyln~ condltloas, All in
spection rrqulrenll'nts cannot be ac',uratcly
l)rcdicted, since they arn dlrectlv aHeeted by
local operation. Visuallnspe~'luJll~ condllcted
prior to operation o( the unit. Perioe'lc Inspec
tions arc conducted at speclIled perloc's. These

I Inspectlolls cOMlst of two perlodlcs: the Ilrst
periodic to be a,compllllhed at 30 calendar days;
the second, at 180 calendar duys. Se" (lgure
13- 5 for Inspection requirements.
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90~42I7·X·1

Figure 13-4. Disasscllloly ol High-Voltage Iglliler Tesl('r (Sheet 1 ol 2)

Changrrt 32 Fl'hrcar)' 1068 13-7



Section XIII K ... J(;3\;·5

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

I 17408-5 Cable (1'-3) 13 MS25002-0 Switch (1'-3)
RCGI05 Cord Grip (I'- 3) MS25165·1 Knob (1'-3)
8003 Nut (1'-3) N-90W-l/4 Shaft Seal (F- 3)
1'1277 lVasher (1'-3) 14 19-9024200 Meter (1'-3)
ASIO-20 Washer (F- 3) 1'1'10203 Gasket (1'.3)
MS29S12-1O Packing (1'-3) MP-9000 Protector (F-3)

2. 90207CI Cable (t~-3) NASI307P6N Clamp (1'-3)
RCGI04 Cord Grip (F-3) MS1579S-806 Washer (1'-3)
000 Nnt (F-3) IS HAOSD-OOOA Power Module (1'-3)
1'1277 Washer (1'-3) ANS20CIOH6 Screw (.--3)
ASIO-20 Washer (F-3) MS1579S-908 Washer (1'-3)
MS20S12-10 )laclllng (F-3) 10 19 ·9024149 Helay (1'-3)

3 HS5K-I4S-2PG-44 Heceptacle (F-3) AN:;15CORO Screw (1'-3)
H02IHi-0007-200,j Cap (1'-3) MSIS':OS-80a Washer (1'-3)
600-001-7/8 Dol: Seal (f'-3) NAS6'19COOW Nut (1'-3)

4 2DB Switch (1'.3) 17 RM-42nT-2 Battery (1'-3)
OCI Fac,' Nnl (1.'-3) ~870-2 Holder (f'-3)
OA10 Pushbutton (1'-3) 18 0024221 I1eat Sink (1'-3)

S 3367S-I-103 Potentiometer (1'-3) IN3015D U10de (1'-3)
MS20013-01l9 packing (1'-3) ANoISCflR20 Screw (1'-3)

0 2DB Switch (1'-3) MS 15795-808 Washe,' (1'-3)
OCI Fare Nut (1'-3) NAS070COOW Nut (1'-3)
OMS 1'1J~:~bnlto" (1'-3) NAS43UDI-32 Spacer (1'-3)

7 125-408-1105-443 1,lght (1'-3) 19 10-0024248 Relay (F- 3)
NE-SI L~mp (1'-3) ANf,I5csno Screw (1'-3)

8 lIMI{ Fuse Holder (F-3) MS.15705-BOO Washer (1'-3)
313.250 Fuse (F-3) NAl\9'IOC06W Nut (1'- 3)

9 HMR Fuse Holder (t'-3) 20 10- 0024 2;0 Regulawr (F·3)
313.500 Fuse W-3) AN520C 10ilA Screw (F-3)

10 ['024218 Panel (1'-3) MS15'IU5-808 Washer (1'-3)
NAS38A·IO·IOJ' Screw (1'-3\ NAS079C3W Nut (t·- 3)
NAS391DIOl' Washer (['-3) 21 9024210 Chassis (X-I)
1000-12 Handle (F- 3) 30201,-1- 503 Pl>!l'ntlometer (R9) (F-3)
600-001·10 lJolt Sual (F-3) 3020L-I·2S:1 p,>tentlomele r (R 10) (l'. 3)
AN507CI032R10 Screw (1'-3) AN515C2HA Screw (t'- 3)

II 1)21021 Casu (F-I) MS1579S-802 Washer (F- 3)
9024223 IJlfJtructioll !llate (F-3) MS35338-39 Washer (1'-3)
9024217-II Panel (I'--I) AN340C2 Nut (F-3)
ZP5031-24 G:lsket (1'-3) RSIO 25K 1% Resistor (RI, R2) (F.3)
AN520C 10H12 Screw (1'-3) M22084/4-0221 Resistor (RI3) (1'-3)
MS15705-808 Washer (1'-3) MVX-I-100 Huslsto,' (R3. R4, R5)
600·001·10 Dolt Seal (1'-3) MEG .5% (F-3)
ZSPO-037-4 Hcllei Valve (1'-3) lW58Ct:4H020F Resistor (Rll) (F-J)
Z8PO-60B Humidity Indlcator(F-3) RSIO 12K 1% Resistor (H14, RIS) (t'·3)

12 MI136WOI0ACMAR Meter (F-3) M22A84/4 ·0159 Heslstor (RI2) (1'-3)
1'1'10203 Gaskel (1'-3) M22(j84/4.0207 Resistor (R8) (F- 3)
MS3S337-78 Washer (f'-3) M22684/,,-0227 ReslstOl' (R6) (1'-3)

--
FIgure 13-4. Disassembly of High- Vllltagc Ign\l,'r Tester (Sheet 2 of 2)

13-8 Changed 22 February 1908



R-3896-5 Section XIII

I

Pel'lodlc
Inspection Requlrenlents Visual 1st 2nd

IlIGH VOl/rAGE
IGNITER TESTER

1. Dents, gouges, and X
cracks in case; secu-
rity of handles; se-
curity and free operat ion
of Lttches; deterlor"tlon
and damage to covel'
seal; security of re Hef
valves.

2. Indlcatol' shows pini< in X X
40 percent range of
hUlllidity Indicator plug.
RC'pla('o desicca'lt as
outlIned III R-3896-11.

3. Deterioration and gen- X X
eral serviceability r)(
power Input and ontput
electrical cables and
connectors.

4. Damage to tnstrument X
panel cOlltrols tlnd in-
dicators, illeRible
placards, and secnrlty
of screws.

5. Calibration-check in X
accordance with Instruc-
tion plllle.

6. Explrcd datc on unit X X
ealibratioll decal
(refer to paral;raph
13-18 fOl' calibration
requirements); and
battery replacement.

Periodic
Inspection Requirements Visual 1st 2nd-

INERT IGNiTER

1. Foreign llilrlidos, dust, X
dirt, moisture, or
lubricant on conta:t
pins.

2. Beht contact pins. X
Contact pins not bent
rnoro than 20 dCH1'('C'S
from COnlwctor axis
may be rcpah'pd.
(Refl,r to H-3896-3,
Volume f, for repair
and dimensional Itmlls
for e lech'leal connec-
tors .)

3. Damaged thl'CHds, cor .. X
roded contacts, or
damaged inserts. (RoleI'
to R-3896-3, Volume I,
for thread repa11'.)

-
Figure 13.5. IllSpl'ction RequIrements

for Il'lhh- Voltaf(e Igniter Tester
and Inert Ignltcr

Chang!'d 3 May 1972 13-9



Section XIII R-3B96-5
Volume J
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Fillure 13··6. High. Voltage igniter Tesler Electrical Schematic
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11-3896-5

SECTION XlV

IMPACT nr,COIUJEH UNIT G4090 AND 99-9014031

~t'ctlon XI V
l''lrallraphs 14-1 to 14-3

14-1. SCOPE. This section contains deserip
!ion and leading particulars, theory of operation,
maintcnance instructions, and 1r"lpectiOn re
qUlrelllents for the Impact !!ccorde,' Unit (;4090
and 99·9014031. The impact recorder unit is
used to sense and record impa"t forces or the
F-I rocket engine durinv, truck transport. !l
senses and recnrds Impact forces along the
vertical, lateral, and longitudinal axes, within
a range or ,5 g's.

ucarrACLlll, J2

ACTUATOft IJ'OO~

14-2. IJESCIUPTION ANI) LEAflING PArt
TICU LAns-:---------.~--------.-....
14-3. The impact reeordt'r unit (figurc 14-1)
consists of two acc£llel'ometpl'S, a casc, a hase
plate, a ,OWCI' plate, and an clectdcal hal'ness
ar:d cable. Each accelerometer contains three
t:lyluses, an eventmarkcr, a chart and three
spools, an inverter, a chart ddye motor ancl
dutdl, a POWe!' switch, a fuse, and an electrical

'-_--avIVIT lWIUR

Figure 14-1. Impact l\ecorder Unit

Added 17 October 1967 14-1



S~ction XlV
Paragraphs 14-4 to 14··10

H-3896-5

d, Cut or tear chart aller last acceleration
l"ecord a.nd unroH chart (rom receiver spool.

14-9. Checkout 01 Ihe impoct recorder unit
consists o( removing anti InMalling the chart,
a function-test, alltl a calibr~tlon-vel'I(lcatlon·

tesl. Sec llgure 11-4 (or electrical schematic.

c. Pull oul on receiver spool rele~e,e knob
tllld remove receiver spool.

b. Move powe,' switch to OFF position and
pull chall drive clutch level' to OFF position.

a. rwmovc cover [rorn case and open acc(I!"
Hometer access door .

14-tO, llEMOVING HECORDEH CHART. See
figure 14-G,

14-8. Cm:CKOUT.

14-7. Malntellante oJ the Impact recordn unll
('onsisls o( checkout, removal and installatiun,
eleanml':, alld shipping and slril·alle. See figure
14-3 (0" test equipment.

14-6. MAINTENANC.;,___~.__.........~o._

14-5, The Impact recorder unit is desillned to
provide a permanent, continuous record or ac·
celeration In three mutually perpendicular axes,
with a (ull scale r ••nge oJ ; 5 g's in the \'eri,cal,
lateral, and 10ngltudlnalllJ<es. The accelera·
tiOllS are sensed by means or a mechanical ac·
celerometer USing pivoted mass elements
(pendulum-type). PM'umatie dampIng Is pro
vided by a precision double·acting piston, with
variable bypa"s orllic~8, nnd a cyl1nder. The
recordloR Is accomplished by means or an
individual stylUS 101' each axis making an im
pression on the pressurc'.sensHive chal"! io
either the pos,tlve or negative direction, The
event marker makes an ltnpresslon Oil the rIght
side o( the chart; and when electrically ener
gized by Ihe trurk tractor op<>rntor whell abllor
mal condHions .-('suit I the llvpnt marker moves
to the right, indicatin!: till' evellt.

14-4. THEORY OF OPEnATlO~.

Chart Length
Chart Speed
Temperature

Range

Figure 14-2. Leading Particulars IN Impact
Hccorder Unit

I'l'<"'ptar!(', On~ ~nd o( eacil stylus has II lip to
Il\"k~ all lIn!'I','"siun on th~ cha.'t and the other
(1"(. is mounted to a Illf.lrhanical accelerom<:"ter.
1'1", ('\'enl marker has a pm to make an impres
SlOtl on tiw ("hart and a 501(11\0\(.\ to movt! the
pin. Thf.l chart is a pr(>s.sur('~S(·nsitlvo .'el'ol'd ..
m~ chart 400 (pC'l long, with holt's along onp
side. The SpOOlS are til<' supply spool, til<'
aCluating spool, and Ihe recelvinj: spool. The
Invel't~r 15 a I'llJralin~ reed-type unit that "\)0'
verts 12 I'olts DC to 115 I'olts AC, 60 cycle
pOWH. The chan drive lllot,,1' is a 115 volt AC
60 CyCll' synchronous motor. The clutch Is
oppraled by a levcl' located inSIde the chart
cOlllpan",.nt. The power switch contwls the
DC power to the acceicrolllele,·. The (use pro
tects the Internal electrical CIrCUIt o( the accel·
erollwler, Th., I'eceplacle is used to electri
cally ('Olll1rct thfl accelcl"ollwll't' to the harn£:lss,
ami Ihe cable conl1<'cts the unpact recorder unit
10 the ll"uck tractor. The case has 10111' handles,
two latches, a removable lid, a humidity incH·
cator, a deSiccant hulder, a rellrl valv(Io, fl
1>0\\('1' on light, and a r~r.(lptal'l(\ alHl is ('on ..
Htructed (rom alulllinum alioy. The lid con
tains a s~al to proVIde (-nvlronmental protection.
The hase plate IS cOl\stnlcted {"om alllminum
alloy and has Insert., for mountin~ the accell'!"
omr-ters ancl the case. The plate has three pads
welded to til(' bottom side to maintain a horIzon
tal poqilion when mounted on till' (-!>eam o( the
'II,· t"ansport engIne han,Her. The lower plate
is tonslructed (rom aluminum alloy, is trl
illlHular in Bhapr, flnd has thr('(' pads (saoH.) as
the base plate) and Ihree tubes th:lt aline the
nlOuntinl, bolts. See Il{(ure 14-2 (or leading
11a rtlcula rs.

D!niensl~'.!&W~!J$.1.{~
Lenr:th 2",50 Inch.:'s
W1Jth 17, 42 inch~s

Hetght 21. 12 inches
WeIght 110 pounds

.§lectrlcal I'owel' Heq~.~~lent~

12 VDC' Batlery (Lead Acid)

2£!!.atin~~e9u'r~~

Range .5\lln each axis
Sensing Axes Lon;itudlnal, lateral.

and v~rtic~\\

400leel
1 inch [leI' minute
-10' to 150' F

14-2 Added 17 October 1967



n-3H9G-5 Section XIV

Part Number NOIlWllt'lature USi.'

TVIl0-40-15, or
equivalent

DC Power Supply (variablt·
In·tween 0-40 velcl (I"'rkllls)

Pl'OVldll'S pnw("I' {or
testing,

M8-4151
M8·4152
M8-4153

Text Fixture l\lounts accplC'roll\etel'
on vibration machine.

MODEL CIO, or
equivalent

Vibration Test Equipment
(Mil Mfg Co,)

Vihr,;tes accelC'l'onlrter
in the th,'ee axes.

CEC4-202·0001 dOg
(t3'r accuracy) 01'

equivalent

Calilll'ated Heference Accelero<l\
eter (Consolidated E1<>clro'lynamics)

I"'(l\'ieles reference during
callbratltm verification.

Model No, 535 0"

eqlliv~lent

Oscllloscope (Tektrollic Inc) I\lpasul'€'s acceleration.

Figure 14·3, Tesl Equipment

~- - - -- - - - .- - - - - - - - - - - - - ..,
I
I
I
I
I
I

I
IL .. 1

IIrlPACr HJ.cmtm R t Nlt

l'J JJA.. f·-
c-
o

r.!.(;;-'.. -,k\-''''C",lltt: ifil4040 I A II

I POWt;R ,;, A-I~R-
I ON JI "I furOl'J1IM'l ,It rOR!)ll'>1l

'Act I ACct.U KOMl HR ....Ct·lU ,tOt-tt TLR

r ------I
POVt r.n

I@-o""'oiI 1.V'":.---J
I .......o.....J_J
I FJATTlRq=1
I + I!II - I
I " VDC I
L------i

TUlUHSIlJ:D BY
TRMfSl'ORUTION I

CONTHAcrOIl I
11'0 Tllit

Figure 11-4, Electrical Sc);ematlc

AC1UATDfO
SPOOL-

~STYLUS~8UPPLl
PRoncT1VI--"""O~ •~ SPOOL
CARD c..;.:,;;;..:;_..1 "\J

~ 1:5"
CIIAR~::E /x~
CLUTCH LlVIR-" J

RlC'!1VIR SPOOL

I
I

'I·S~6'---------------,

NOTE

The receiver 01'001 must be rein
dtalled Into the same accelerometer
or adjustment of the receiver spool
slip clutch may be necessary,

e. Pull out on receiver' spool release knob
and Install recelvH spool. Release the release
knob to lock spuol In place.

Figure 14-5. Removing and Installing Chart

Added 17 October 1967 14-~



SectIOn XIV
Paragraphs 14·11 (014·12

f. Install protective card hl'l\V('en styluses
and actuating spool.

CAUTION

Do not mOl'e stylus more than 1/8
inch, or damage to stylus and ac
celerometer lIlay result.

g, Close accelerometer access door anr!
in'ilall c'ov(J1" on ca~e.

14-11. INSTALLING RECOIlDEIl CHAm'.
Sce Hllure 14-,.

R-3896·5

14-12. FUNCTION-TEST. S~e figure 14-4.

a. Remove cov( r (rom ease and opE>n accel
erometer access dool'.

h. Install chart as outlln~d in paragraph
14-11 and push chat't dnYl' clutch lever to 01.:
position.

c. Turn power switches o! both aceelerom
elel's to OFF positio'l.

eI. Il.emoye power cable Irom cas,' and co~

nect plug 1'3 to I'eceptacl,' ,13.

a. Helllo\,p co":ur (rom cal'W and OP~1l nc
celc1ronwtf:-r access dOOl',

h. ~lovc powe,' switch to OFF position and
pull chart driYc clutch I<'I'CI' to OFF position.

c. Remove prolcct,,·(' canllrom belw('cn
stylus(,g and actuating sl")OI anr! store protec
tlye card In complrtmcnt under recciyCl' spool.

eI, Pull out on supply spool r('lease knob and
Iliac" supply 1'0'1 core Iwlth holes 01 chart to
the l"lt) onto hosr.~s of the ~po'JI ends. f!Clease
the rel('as,' knol, to lock supply roll in place.

e. Cut comers of chart end to form a point;
and feed end of chart under stylus alld hold
down clip and 01"'1' actuatln~ ~pool with holen
III chal't matching sprocket of actuatillg spool.

l. Pull chad to lroht Ofllcc('lerometu and
iOS(,l't potnt (111'1 Into "it()~ o~ receivcl' spool.

g. Turn recelyer spool hy hanel, so that
recorchng side of chart Is on f)"tHid~ o~ roll,
approximat~ly fiye t"rns.

CAUTION

Use e.~treme care when tllr~ading

chart to pr~Yellt damage to styluses,

h. Push chart drive clutch leyer to ON
p"siU(,n and turn actuating spool until drIve
gear eng-flWW.

L ChJsr acceleromoter acecss door and in..
stall Cf}vel' flO ca:c;.e.

14-4 Added 17 Oct"her 1967

e. Connect a 12 1.3, -01 ydc power s"ppl~

positive (+) lead to wlr!' I and 1lt'~atIYe (.) lead
to wires 3 and 4 of pow!'r cahle. POWEn ON
light comes on.

l. Moyc flower switch on accelerometer to
ON positlon. Chart moves one-Inch pCI' minute,
anel styluses an" event ma rk(' I' make leglbl,'
tract's on chart.

g. U slylus !t'ace 111 too twayy or not legible,
adjust >;tylus pressure hy t'lrning screw throu,(h
hole at hase of stylus ,\pproxlmately 20 ·iegrees
at a tim~ until satlsfaclOl:y trace is ,>,>tained.

~:OTE

The stylUS trale mu,t he :lH IIltht as
flO,sihl,' while still gi"lng legible
l'N."Ol'ds .• 0)' ma.:<imum accuracy.

h. Allow e:,art to op',rate for approxlmall'1y
5 Illinutes; ancl whUp HUll in op,:"ratlon, mOllll'l\"
larily conn~ct 12 (, 3, -0) Ydc power supply
positive (+) lead to wire 2 of powel' cal)le (nega
ttYe (-) l~ad co"neeted In step e). Event marker
momental'ily mOyrS to right of its normal trace.

I. Il.epeat st~p h two times.

j. Move power switch on accelerometer to
OFf' positloll. Chart stops,

k. Dlsconn~ct power supply frolll power
cable, POWIW ON light gO% oil.



R-3896-5
Volume I

I. Disconnect pOWN cable from case, Install
dust caps, and btore power cable inside of case.

m. Close accelcron",!er access door and
install cover on rasc.

14-13. CALIllRATION· VERIFICATION-TEST.
see figure 14-6.

a. Remove cover from case and remove
accel >rometer from case.

llICILlAXOPI

UnUNC!
l.cCILlM*J:TIR

Section XIV
Paragraphs 14·13 to 14-15

b. Connect acceJerometel' III test setup as
sholl'lI ill flr:ure 14-6, starting wllh vertical
axis.

d. Determille frequcnc.y response and dy
namic linearity by vibrating the accelorometer
at the following acceleration and lrequency
levels,

c. Apply 12 (+3, -0) vdc to receptacle pins
A (positlve) and C (negative) and move power
switch to ON position. Chart moves one-inch
pel' minute.

Input Accelerations
~s and minus ·g's)

(I) 1,2, 3,4, a.nd 5
(2) 1, 2, 3, a.nd 4
(3) 1

Frequency
_(cps)

12 .2
10.2
5.1

Figure 14-6. Calibration- Veriflcation
Test Setup

e. Accelerometer must indicate the input
accelerations, within 10 percent 01 full scale,
about static zero base line.

I. Hepcat steps b through e lor lateral and
longitudinal axes.

g. U accelerometer lalls to meet requil'e·
ment at steps d and e, It must be returned to
rlocketdyne for calibration.

n. Move power switch to OFf' position nnet
secure equipment.

I. Install accl-Ierometer Into case ane! install
(';over on casu.

CAUTION
Mounting the accelerometer In vari
ous attltudes during testing 11'111 cause
the stylus to displace by one g in
some axes and is considered the static
zero base line lor these axes. In
these axes the input acceleration must
not exceed plUS 0" minus 4 g's or
damage to accelerometer can result.

14-14, m;MOVAL AND INSTALLATIQN,

14-15. Disassemble the Impact recoreter unit,
as required, 10 accomplish necessary repair or
replacement. See figure 14-7 for wiring dia
g.'am. Sec figure 14-8 lor Index and part num
bers.

__= --{D

1'1·5·2

FIf;ure 14-7. Wiring Diagram
C1mnged 27 May 1969 14-5
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14-17. No special clenuing is required, Use
a clean, llllt-free cloth to wipe dust from ca'3e,
or wipe with a clean lint-free cloth dampened
with drycleRning solvent (Federal Specification
P-D-680),

Drycleaning eolvE'nt is flammable and
nlllst not be used near heat, sparks,
or open name. Inhalation of its vapors
or prolonged contact with the liquid can
cause serious injury,

WARN:rNG

Figure 14.8. Disasseolblyof Impact
Hecordor Unit

Index Part
No. No. Description------------_....::-_--1 19-9014038 Acc(.'lcrometer (D-2)

HM-400 Chart (F-3)
AN4-6A Bolt (F-3)
nn153-0113-0048 Waslll'l' (:·'-3)
MS29513-114 Packing- tF-3) I

lA 1283C Vibrator (F-3)
2 9014041 HaruC'ss (0-2)

9014041·11 Harness (0-2)
MS3108R14S-2B Conn£!ctor (F-3)

3 72-M 10-1235-303 Lampholder (F· 3) I
1891 Lamp (F-3)

4 RD414·1010-0010 Connector (F-3)
RD26t-2004-0004 Gasket (F-3)
MS51957-1'l Screw (F-3)
LD153-0010-0002 Washer (F-3)
NAS670C04W Nut (F-3)

5 'Cl-901·1033 Case (D-2)
AN4 ·4A Ilolt (F-3)
HD153-0113-0~48 Washer (r-3)
MS29513-114 Packing (F'-3)
901403't Plate (F-:J)
9014044 Plate (F-3)
LDI53-0010-0008 Washer (F'-3)
NAS6'19C3W Nut (F-3)
:lSP6·608 Humidity

IndIcator (F-3)
ReHef Valve (D-3)
Seal (F-3)
Base Pla.te (0-2)
Lower Plate (D-:3)
Bolt (1"-3)
Washer (F-3)
Nut (F-3)
Cabl3 (F'-3)

5

5

1

'jG.---I

t-.
ZSP6·03'1-1
ZSP5-504

6 9014034
7 9014035
8 10·9014036

3
L0153~OO10-0018

" I 4 MS20500-820
9 0014040

14~6 Changed 10 .June 1968



R-3896-5 Section XIV
Paragraphs 14-18 to 14-21

I

Flgu/'e 14-9, Inspection Requirements for
Impact Recot'der Unit

Periodic

Inspection ReqUirements Vi.lual 1st 2nd

1. Case for dents, gouges, X
and cracks; handles
for security; lateltes
for security and free
operation; cover seal
fot' deterioration and
damage; r&lIef valve
for security.

2. Humidity indicator X
plug. Replace desic-
cant as oUUined In
R-3896-11 If Indicator
shows pink color tn
40 porcent relative
humidity range.

3. Power cables and X
(lanneetot's fo/' deteri-
oration and genet'a!
se rvleeabilit y.

4, Conh'ols and InrU- X
cators for damage;
placards fat' legi-
billty,

5. Perform Calibration X
VerUlcatlon-Test
Procedut'e in accord-
ance with paragraph
14-13.-

NOTE

The impact recol'der unit is a t'otat
able Item and must be returned to
Rocketdyne. Contact rcsponsible
Rocketdyne representative for re
qUired shipping Instructions,

14-18, SHIPPING AND STORAGE,

14-19, Prepare Impact recorder unit for ship
ping or storage In accordance with Rocketdyne
Ilapld Automated Packaging System (RAPS),

14-20, INSPECTION,

14-21. The inspections establish what is to be
inspected, conditions to be soul!:ht and corrected,
and the frequency of the Inspection, Inspection
requirements arc classified as visual and (>'Jrl
odic, Their sco~ should he increased or
decreas~d to suit varying conditions. All tn
sJX'ction requh'cments cannot be accurately
pt'edl':ted since they will he di rectly affected
by local operation. Visual Inspection Is con
ducted prior to oper,ltlon of the unit. Periodic
Inspections a' e conducted at specified periods,
These Inspe~tlonswill consist of two perlodics:
the tirst periodic to be accomplished at 30
calendar days and the second periodic at 180
calendar days, See flgure 14-9 for Inspection
requirements,

Changed 3 May 1972 14-7/14..8
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SECTION XV

COMPONENTS WELDING SETS 9026560, 9026561, AND 9026570

WARNING I
COMPONENTS WELDING SETS 9026560, 0026;'61, AND 9020570 MUST ilE OPEHATED
BY AUTHORIZED PERSON..NEL_TR~INED-.!!'!_:'LHE Ui:!E 0LI!l!<..~UIPMENT,-",-- _

1:'-1. SCOPE, This section contains descrll'
lion and leading particulars, theory of opel'a
tion, maintenance instructions, and inspection
requirements for Components Welding Sets
9026500, 9026561, and 0020570, The compo
nentu welding sets a,'e used to spolweld and
PCl'l.:ussloIlRstud weld the 1-'-1 engine thermal
Insulation Insulators and studs.

15-2. DESCR(l''l'lQN AND LEADlNy PARTICU
LAHS.

1;'-3, COMPONENTS WELDING SET 9026560,
The components weldinl{ set (fif~rf) 15·1)

consist,~ of a solid-state tl'flllsistorized power
supply, a welding gun, and a ground proue and
cable. The power supply has a power switch
alUIIIg~t. a unit rcady lI!{hl, a ranll\! switch, a
heal control switch, a wati-second meter, a
weld setup switch, two weldlnll jacks (t, .j, an
Initiation receptaCle, an accessOlY reccptacle,
a power cable, and electrical and electronic
components. The welding !{Un contains an elec
trode, a lIrhl{( switch, a 4.foot-Ionll welding
cahle, a 4·foot-long Initlatlon cable, a 4-foOl
long ground cable and probe, a lI[(hl·wcil~ht Illetal
caac, and a tip force adJubhnent Hcrew.

I'OW':'l
8UPPLY~

'-I'OWEIl
CABLE

1
1If':AT
(.'ONTROJ.
tnVITt'U

Wf.LJJ

~,..;:.,,>'Ir--- UNIT
\"II BY-Any

I.lottT

(j))'"
}'OWEH
LIGHT

R,.\I«JE
SWlTCII

WATT/SECOND
.. l:Tlm----...

OlIN AND LF.. \DB-

Figure Hi·1. Components Welding Sct 9026560
(:t"lIlgej 23 March 1972 15·1
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15-4. COMPONENTS WI'LDlNG SET 9026561.
The components welding set (figure 15-2) cen
si~ts of a power and control unit, a single
probe g1111, a dual-probe gUll, a ground probe
and cable, a ground plate and cable, a switch
cable, and a welding cable. The power and con
trol unit contains a power cable, a power cir
cuit breaker, a heat and mode selector panel,
pneumatic and watcr systems. weldiug gun attach
points, control switches, a tap switdl alKI elec
trical and electroni~ componcnts. The compo
nents are ~()nhined in a steel cabinet which Is
mounted on lour casters. The sinr,le- and dual
probe ~nlllS (featuring manually operated side
wad action) have a welding cable, a gUll control
ca1.Jle, firing SWitches, electrodes, and tip force
l",justment screws. The ground probe, made
froltl copper, Is permanently attached to an in
sulated elecil'!cal cable. The copper ground
plate is hl,!tell tn an Insulated electrical

-rom"
ernCUlT
a:Ui:AKER

AIR
MOt/LA'ro1t

cable. The welding cable Is illsulatecl and con
tains an el~"trlcal t.erminal on each end.

15-5. COMPONENTS WELDlNG SET 9026570.
The componcnts weldinf.: set (figure 15-3) con
sists of a power and control unit, a gap welding
gun, a contact welding gun, a 25-foot gun har
ness extension, a 25-foot gl'ound cable, collets,
and stops. The power and control unit contains
a power cable, line and control fuses, a control
panel, and electrical ,md electronic components.
'rhe components He housed In a cabinet, which
l.s mounted on two wheels and two support legs.
Tile cabinet Is equipped with a handle to move
the equipment easHy. Two panels, located at
the real' of the cabinet, permit access to fllses,
welding cantactor, and capacitor links. The
upper section of the cabinet cOlltains the control
relays and rectifiers. The w~lding guns consist
of a housing, a pistol grip and trigger, real'

--_._-----------...,

------

[1.,' ~ ~
,oJ )
'\ -

I --~-/v·,._.... / \-TAP
-----L

OUN
lIWITCd

Wk:LtJ!NCl CONTROt,
CAULE CADLF.

Fl ..&·9--- --------------------
Figure 15-2. Compor,cnts Welding Set 902656J (Sheet I of 2)

15-2 Adder! 10 .Tune 1966
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ON

ON

WF.LDINO CUl\'

c:::::r:-~

~G~OUNl> PRO""

~ Iff:A r AND MODE
SH f,CTOR PANEL

ON ON ON

~~~rf}J
I 2 • T

CrCl!! 01' H£~T

ON ON ON

~~~~
I 2 4 7

C'ClES of COOL

'TO TA l.. CYC'U;S IS THE SUM OF ALL
SWITCHES IN 2! POSITION PL.US I

f·:£3
~~

@~@

~G~l
~T3

.LCONTnOI' PANE_L_.-:- _

,..-----Av-.--- "" -,j)

'~."",

'---------AV...----------I'y-
1"1·5·1&1.- . _

Figure 15·2,. Components Welding Sel 9021J561 (Sheel 2 of 2)

Added 10 June 1968 15-3
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...--------_ .._-

I"
VOl~TAO!

cONTROL
SWtfCH

PO\'It::f\

l'KUt7:=T .... LUM!STEf.LS
S-N!TClI

- .•..:..>'__ -:=--r__-\- ~

t. .ot.,~, '*1'iOi. - - I!.-....• • •. '.

WSWnlO 1'U~CP:PTACJ.J::S
(KIlGATIVBI

L
~t~~~L£S

PO~£R

B't",'rrCH

POWER
IlECEPTACLE

._---_._---------_._......

Figure 15-3. Components Welding Set 9026570 •

cop, tront cap, leK, collet, and n welding and
control cable. The major Internal parts consist
of R shaft, II stop, a st,JP retRlner cap, and a
sprln~. The SO.G gun has, In addition, an arma
ture and call. The guns have n deeal attachlld
that identifies the gun part number. 'I he gun
harness, ground cable, g1.lns, stops, eollels,
allen-wrench a"d T-wrench are storee{ In tI",
compartment located In the top of tlw ',ahlneL
The compartment has a hinged door Rnd lock
(with two keys). (See figure 15-4 for ieadlng
particulars. )

15-6. ~OR\' OF OIJER,Ll.TIilli:

15-'1. COMPONENTS WELDING SET '1026500.
The components welding set (l00 watt· 3econda)
Is designed for reslstance-spotweldlng doubler~'

tllat are less than 0.004 Inch tn Ihicknells to

insulation sh')cts, The POWS1' supply is placed
on a bench or sland next to work area. The
weldIng gun Initiation cable Is connected to the
INIT receptacle, And the welding cable Is con
nected to the. (posillve) receptacle. The
ground cable Is connected to the - (ncgative) re
ceptacle and clamped tf) the piece of work. The
p'lwer supply Is connected to a 120-vnc polarized
power SOUI'CC, and the range switch posilloned
to LO or HI, as applicable. The pnwer ewltch
Is placed to the ON posltlon and heat control
switch tumed to INCREASE until the deslre'l
setting 10 Indicated On the watt-seconds meter.
Pressure Ie applled between the probe lip and
the matertal to be wei<led. The applied prea
surn overcomes a spring tension and actuates a
firing switch, which allows the welding energy
to travel between the probe Up and the mllterlal,
forming tlll) weld.

15-4 Added 10 June 1968
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Electrical Power Requirements

90~

Height

Width

Depth

Weight

15 Inches

11 Inches

16 Inches

70 pounds

Range

1-15 cydes of heat

20-100 percent heal (phase shift)

1 t,o 8 tap selection>' (open circuit, second
ary voltage 3-12 vo,ts)

Maximum short-ckcult secondary current
and transformer ir'. series, 834 nmpercs

110-120 vac, polarized, 60 cps, slngle
phase

Range

0.02 to 20 watt-seconds

O. 1 to 100 watt-seconds

9026570

Helg-ht

Width

Depth

Weight

36 Inches

1', Inches

l7 Inches

200 pounds (approximately)

Electrical Powel' Requirements

440 vac, 60 cps, t:.ree-phase, 10 kva

Connector 20415 (mating receptacle
20403 or 22427) (Harvey Hub!:'le Inc)

0026561

Height

Width

Depth

Weight

48 Inches

36 Inches

24 Inches

700 pounds (approximately)

Electrical Power Requirements

110-120 vac, 60 cps, single-phase, 15
ampere,

Range

12 he',t settings (combination of voltage
contr 01 switch and capacltor link~)

Insu;-Plns 1/2 to 5-1/2 Inches long, 1/4
Incl. diameter

Studs 1/2 to 4-3/4 Inches long, 1/4 Inch
diameter

Figure 15-4. Leading Particulars for Components Welding S~ts

15-8. COMPONENTS WELDING SET 9026561.
The components weldin!! set (10 kvll.) Is designed
for res\slance-spotweldlng doublers that are
0.004 to 0.032 Inch III thickness to Insulation
sheets. Cab! es provided with the set permit
welding to be performed up to 33 feet from the
power and control unit. The power and control
unit Is connected to a 440-vac power source
and the tap switch Bet to Ihe desired Botting.
'rhe welding lUJd ground cMles are connected to
the secondal'y lugs protruding from the power
and control ullll, and the gun control cable In
connected to a receptacle. Tile power circuit
breaker Is moved to the ON position, and the
heat and mod" selector panel Is set up as speci
fied. Pressure Is applied between the probe tip
and the material to be w"lded. The applied pres
sllre overcrnnes a spring tensloll and actuates a

IIrlng switCh, which allows the welding energy
to travel between the probe tip and the material,
forming the weld. The power and control unit
has the c:apabUity for using air-operated, water
cooled, or push-type guns, bllt these ll\lns are
not furnished as a part of the set. 11 using an
air-operated or water .cooled gull, the all' or
water supply is connected to appltcable quick
disconnects. The regulator is adjusted to the
desired pl'essure setting Indicated on lite all'
pressure gage. The AIR swltch and WELl>
switch are moved to the ON positions. U a push
type gun Is ulled, the WE:LD switch la moved to
the ON position and the AIR switch to the OFF
position.

Added 10 June 1968 15-5
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15-9. COMPONENTS WEI,DING SET 90265'/0.
The components welding set (0. 5 kva, three
capacitors at :\0,000 mlcrofaxads each) Is a
portable, pel'cusslon stud-welding unit. Cables
provided with the set permit It 50-foo! diameter
working area without moving the equipment.
The gun harness Is connected to receptacles. as
specified, on the control panel. The unit Is
cO'Ulected to a 120-vac power source, and the
ground cable Is connected to a receptacle on
the control panel and clamped to the workpiece.
The voltage control switch, capacitor Hnks,
stop, collet, and gap arc setup, as specified.
{or the type of welding to be perlormed. The
56-G gun must have the specified gap setting,
the stud inserted Into the collet and making con
tact with the Elop, and the gull cocked to firing
position. The VP-G gun must have the stud In
serted Into the collet and making contact with
the stop In order to fire. The gun legs are
prcssed firmly against the base material and
the trigger squeezed.

15-10. MAlNTENANC§.;

15-11. Maintenance of the components welding
sets consist of checkout, removal and Installa
tlon, cleaning, shipping, and storage. A certl··
!lod operator Is required to operate components
welding ""ts. Force tlngs 7-003-02 (Unltek),
or equtvalent, and tenslls tsstlng machine TH-5
(Pactflc Scientific Co), or equivalent, are re
qUired to perform checkout of components weld
Ing sets. (See flgurcs 15-5, 15-6, and 15-7 for
electrical schematics. i The following defini
tions are provided for dulty,

(1) &)101 welds - - welds of structural Im
portance.

(2) Indirect method of apot welding -- gun
probe and ground pre'be app1l6d to same side of
material.

(3) Direct method of spot welrUng -- gun
probe and ground probe appll~d to opposite sides
of malerlal.

15.12. CHECKOUT.

15-13. CHECKOUT OF COMPONENTS WELD
liNG SET 90? 1~60. The components welding set

Ie certified pl'riodlcally or when elncttomechan
leal modlIlcatl?lI Is performed. The weldIng

15-6 Changed 9 December 19'10

set is conoldal'ed certified upon completion 0'

the follr,wlng procedures:

a. Connect Initlatloo cable to lNIT receptacle.

b. Connect gun welding cable to • (positive)
receptacle and grollnd cable to - (negative) re
ceptacle.

c. Prepare 3 test specimens each, from
0.001,0.002,0.003, anu 0.004 Inch thick ma
tedal linch wide and 3 Inches long using same
type and gauge of mater Is1 as workpiece.

d. Clean surfaces of materials to be welded
using a lint-free cloth dampened with Isopropyl
alcohol (Federal Speclflcatlon '1''1'-1.735) or
met~yl-ethyl-kctone(Federal SpeclflcP.t1on
TT-M-261.). OI'Y <:lean surfaces with a clean,
llnt-free cloth.

WARNING

Isopropyl alcohol and methyl-ethyl
ketone are flammable SlId must not
be used near heat, sparks, or open
flame. Inhalation of the vapors Or
prolonged contact with the liquids
can cause serious Injury or death.

e. Using force gage 7-003-02 (Unltek), or
equivalent, adjust ele~.trode tip pressure to 8
pounds.

f. COtUl~ct power cable to a power source.
(See f1gul'e 15-4.)

g. Move power switch to ON and turn range
selector switch to j~O. POWEll ON and UNIT
READY lights come on.

WARNING

Personnel must not use welding
equipment In wet areas or If any of
the welder electrical equipment or
the operator Is wet. Elecll·lca.l
shock can cause serious Injury or
doath.

h. U UNIT HEADY light falla to come on,
turn on weld setup switch.
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Fig'ure 15-7. Components WeldIng Set 90?6570 Eleetrical Schcmatic

1. Turn heat control switch until watt-seconds
meter lndicJtcs midranllc. SettIngs are approx
in-.ate. Final settings are tht'se used to obtain
acceptable test specimens.

j. Prior to welding test specimens or per
forming repaIr welding, make sllre that welding
cables are no mOre than 6 Inches apart and that
cables are not colled.

It, Using O. OOI-lnch test specimens, pre:<s
grollnd orobe on under side of weld spot, and
apply pressure on tip IJIltil gun fires. Make
single weld only.

I. Perform peel test on test specimen. The
weld nug~et must peel out from elther piece 0:
material of te~t specimen.

m. Turn heat ~"ntl'ol switch until watl
seconds meter inctlcatns maximum readtng.

n. Using O. 002-lnch test specimens, repeat
steps k and I.

o. Turn range switch to HI position and h~at

control switch until watt-seconds meter Indicates
midrange.

p. Using O. 003-lnch test specimens, repent
step s k and I.

q. Repeat step III and IIsiHg O. 004-inch tcst
specimens, repeat steps k and 1.

r. Turn heat control switch fnlly counter
clockwise, and move power swtlch to Ol!'F.

s. Disconnect power cable, gtln welding
cable, ground cable, and Initiation Cable, and
secure equipment.

Added 10 June 1968 15-9



Section XV
Paragraphs 15-14 to 15-15

R-3896-5

15-14. CHECKOUT OF COMPONENTS WEl.D
WG SET 9026561. The components welding set
is certified periodically or when electromechan
ical modification Is performed. The welding
set Is considered certifiecl upon completion of
the following proceclures:

a. Connect switch cable to receptacle, gun
welding cable to right-hand ous bar, and
ground cable to left-hand bus bar located at
rcar Jf power ami contl'of unit.

b. Make sure circuit breaker is in OFF po
sition, connect power cable to power 30urce
(figure 15-4), and move circuit breaker to ON.

c. Move MODE SELECTOR switch to CONT.
SEAM, fIb HEAT switch to 100, and CYCLES OF
I;EAT switches 1, 2, 4, and 7to ON (15 cycles
total).

d. Turn tap switch to position 1, actuate
welding gUll, amI using a lIlultinleter. tne:l.sure
voltage across bus bars (right-hand positiv(',
left-band negative) at rear of unit. Voltage
must he 3 ,1 vac.

e. Turn tap switch to positions 2 through 8;
actuate gun and measure vol~age at each posi
tion. Respective voltages for each tap must be
4.2 d, 5.4 ,,1,7.2 d, 1.4 d, 9.6 iI, and
12 ,I vac.

L Mo·te circuit breaker to OF F.

g. Pf('pare test specimens using dimensions
of flb'llre 15-8 and matprial combinations of
Conditions No. 1,4, 9, 12, 14, and 18 of fig
ure 15-9.

I h. Move WELD switch to ON. Am switch
to OFF, and circuit breal(er to ON.

i. OP. heal and mode selectol panel, move
1/2 CYCLE ONLY switch to off (down) posHlon
and MODE :lEI,ECTOR switch to SPOT.

j. Position CYCLES OF HEAT and "6 HEAT
switches and tap switch '~s specified tn figure
15-9.

k. Spolweld test ,pcclmens as indlcaled for
the following material comhlnation: (See ClllUre
15-8. )

(I) 'I'cxturlzed material to texturlzed ma
terial. Make one parallel roll' of spot welds
(6 SIJot welds per inch) acros, oV(H'lap of pieces
of test specimen. Locate each spot wold In low
portion of material texture.

(2) Flat matertalto texlurt~ed material.
Make one parallel row of spot welds (6 spot
welds per tnch) across overlap or pieces of test
specimen. Locate each spol weld where texluri
zalion Is nearest flat material.

(3) r'lat material to flat material. Make one
parallel row of spot welds (6 spot welds per inch)
across overlap of pieces of test specimen.

I. Perform peel test on test specimens. 'fest
speclrnens are acceptable If they meet or exceed
peel test reqUirements of Cl~'Ure 15-9.

m. If pull test method is used, make 2 parallel
rows of spot welds and perform pull tesl. (See
figures 15.8 and 15-9.) Tensile tesling machine
TH-5 (Pacific Scientific Co), or equivalent, may
be used for pull testing.

n. Tul'll )Jower circuit breaker to OFF' and
WELD switch to OFF.

o. Disconnect power cable. and store power
cable, p;un cable. and !>round cable on hooks of
power control unit.

15-15. CHECKOUT OF CCMPONENTS WEl.D
ING SET 9026570. The components welding set
Is certified periodically or when el eclromechan
kal modlflcallon is performed. The weldin!>
set is considered certified uFon completion of
the follOWing procedures: (See fib'Ure 15-3. )

a. Connect b'Un harness to NEG receptacles
and ground cable to P08 receptacle on control
panel when welding aluminum 01' steel studs.

b. Install collet, stop, and Hlud as shown and
specified In figure 15-10,

NOTE

The code letter is stamped on the
top of the stop.

c. U S6-G ,,'Un Is used, set gap (£igllre 15-11)
as follows:

(1) Cock gun by pushing inward on washer.

(2) RemovE' rear cap and tllrn adjusting nut
(clockwise to Increase gap and counterclockwise
to decrease gap) to dimension specified In figure
15-12. Dimensions arc approximate; Clnal dl·· (
mensloll!J art) those used to obtain acceptade
test specimens.

15-10 Chanfled 8 /)(>cember 1970



TEST :W!:CIMEN·____..
(2 PIECJr:S I X 3
INCBU EACH)

-ll***·IHf· ----.--
. A

2 ROW. _..-c.'-......~t if *l\ "*' "*' M ---1---.
16 SPOT WE1JJfl
PER lNCII)

-.l

R-3896-5

.c-O 25 .. 0. 12 INCH. '0.00

._--. - ----- - - -----

--~;:-W;ANCE.'.=r---=- --_.! D. '" :g: ~~ INell

Section XV

TEST 9PBCIMHN TEXTURlzt.D 'reXTURlZED
MATElUALS ~IATERIAL

TO FLAT

HEPAIR VIEW A
DOUBLER __ spar WELD LOCATIO!'l.'8

f?!=;=~,""=;=;k":!,;=B"!AT~T:=III;;so,,,,,,:=:..:~PICA;;L~l~'="'=T=="!,,,"~"":=:::==::==:"':';=;;"I=--::__--~..':-:---~~-...~.:::.-~::-;;;=~-s:;;-g~---~~::;~.§ ;::: ~'''-r- -- \z';;SULATOIl •

3 :11 INCH SHEETS

--l
-------AS REQITat£D TO SIMULATE ~

PLEXIlllt.JTY OF IlEPAD\ AMA

SIMULATING VLEXIDILlTY FOR
lNDlIV'.C'r MJ:THOD or SPOT Wi;LDntO

FLAT
MATE.RIAlS

GUN
PRo8F:

REPAIR
OOUBLER

SPOT WELDIl'IG
(lN1J/RSCT IoQ:THOOl

GROUND
PROBE

JNH1J1.ATOR

GUN' rOROlTND PROBE

=r+
RoaE

/

!\8PAD\ LINSULATOR
DOUBLER

SPOT WELDING
(DIRECT IoQ:THOO)

Figure 15-8. Preparing and Spot-Welding Test Specimen
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... or.

'" Repair Base Pull
tl)

• "... Doubler Material Electrode Gun Till Peel Test -'" g
Condlt~on Welding Thickness Thickness Heat Tap Diameter PC€:.:isure(a) Test (Pounds

No. Method (Inch) (Inch) Cycle ('10) No. (Inch) (Pounds) Reqd(O) Minimum) ><<>
S: 1 Indirect 0.OO4(C) 0.004(C) 2 96 6 1/8 6-1/4 yes 160..
Q.

2 !"dlrect G. 0{l6(C) G.004(c) 1 96 8 l/S 8-1/4 160... yes
c

0.006(C) 0.006(c) 1/8 9-1/4... 3 Indirect 2 94 8 yes 265
<:

0.006(C), O.OO4(e}'" 4 indirect O.OOO(c) 2 80 8 1/8 9-1/4 yes 265'"...
5 Indirect O. 0061C) 0.006(e), 0.Oa6(e) 2 94 8 1/8 9-1'4 265'" yes

'"0:>
6 Indirect O. 006(e} 0.006(c). O. 006(e), 0.OO6(c) 2 ~4 8 1/8 9-1/4 265yes

\
0.010(d) 0.004(e)7 indirect 3 96 8 1/8 6 yes 160

8 Indirect O.OI0(d) 0.006(e) 2 96 8 1/8 9-1/4 yes 265

9 Indirect O.OI0(d) o. 006(C), 0.OG6(e) :;, 96 8 1/8 9-1/4 yes 265

10 Indirect 0.010(d) o. 006(c), O. 006(e). O.Ooo(e) 2 96 8 1/8 9-1/4 yes 265

0.020(d) 0.006(c)
~

11 Indirect 4 100 8 1/4 9-1/4 yes 255 •CoO

O.020(d) 0.006(C), O. ooa(c)
0:>

12 Lldtrect 5 SO 8 1/4 9-1/4 yes 255 '"0>

0.020(d) O.OOa(e). o. OOSIC). o. 0061c ) •
13 L.,dlrect 5 100 8 1/4 9-1/4 y-es 2S5 '"
14 Direct O.020(d) o.OGS(c), o. GOS(c). o.OOO(c). 5 90 8 1/4 9-1/4 yes none

o.OOO(c) .

15 Direct O.020(dl 0.0201dj. O.006(c), 0.006(e). 5 100 8 1/4 9-1/4 yes none
0.006 e

16 Direct O.025(d) 0.025(d). o.OOO(c). 0.025(d). 15 100 6 1/4 9-1/2 yes none
O.OOO(e)

17 Direct O.032(d) O.oo2(d) 15 100 8 1/4 9-1/4 yes none

18 Direct 0.032(d) o 032(d) 0 006(c) 0 OOO(c) 10 90 8 1/4 9- ;'/4 yes none
0: Ooo(e)" .' ,

(a) Pressure may be set using force gage 7-003-02 (Unitek).
(b) Nuggets must peel through thinner ma~er;al Or either material if materials are same thickness.
Ic) Texturlzed nickel-base alloy A.'fS5540
(d) Flat nickel-base alloy .o\,,\1S5540

Figure 15-9. Basic Settings for Spot Weldblg



R'3896-5 Secllon XV

COLLJ-:T CHANGING

FtgUl'O 15 -10. Installing Collet. Stop,
and Stud in S6-G and VP-G Guns

1/2 I" 3/4

3/4 to I

I to 1-1/4

1/2 to 3/4 (#1/4) 1-1/2 to 1-3/4

3/4 to 1 1-3/4 to 2

1 to 1-1/4 2 to 2-1/4---

Model S6-G
Gun

'§Iud I,en£J!l.

Model VP-G
Gun

~dLen~

A

B

C

E

F

G

Stop
Code

Leller

--I
1;'- COLLET

oGl ~ ADAPTtR
(~

i~~COLL~T

~ALLF.N
WRENCH

- AOJUSTtNO
NUT

1

JlU}J 'GAP

t SET a.H' nk rwEEN
- - - - STUD AND WORK

}'I-I."l.- O::=- ....:...:.~

PUJ.L 6ntAlOHT BACK
AFTI'Jt Wf,lJ)

____,-.::::..- :.:F'.5.23

S fOP CHANGiNO

Collet Pari No,

36-245-E-HIO

36-245-1£-3/16

36-245-E-I/4

36-245-E-0.250

.§!.~~

#10

3/16

NI/4 (0.246)

1/4 (0.250)

Figure 15-lJ.. Adjusting Gap of S6·0 GlUl

Adued 10 June 1968 15-13



Section XV R-36a6-5

WILDlIlO
00l<T1.C'IlI

-
Voltage Control Maximum

--- (;unLead
No. Length Baso Material

Gap Tap Capacitors (feet) and Thickness
-

T
~!!~i
SETTINGS FOR S6-G WELDING GUN

STEEL STUD MATERIAL

116 straight 3/16 B 1
iffl straight 3/:6 c 1
#8 straight 1/4 11 3
!l6 straight 3/1f) B 3
/110 straight 3/16 C 3
#10 straight 3/16 D 3

STAINLESS STEEL STUD MATERIAL

#6 dtralghl 3/16 B 1
iffl straight 3/16 C I
#8 straight 1/4 B 3
#8 straight 3/16 B 3
#10 straight 3/16 C 3
#10 straight 3/16 D 3

ALUMINUM 0, 100-Hl8) STUD MATERIAL

!nslll Pin
106 flanged 3/32 E 1
106 llanged 3/32 E 1
IffJ fl anged 1/6 E 3
#6 flanged 1/8 D 3
#8 f1RJ1ged 1/8 E 3
#8 flanged I/B F. 3

25 1/4 HRS
50 1/4 HRS
25 1/4 HRS
00 1/4 !tHS
25 1/4 HRS
50 1/4 HRS

2f, 14-gage SST
50 14-gage SST
25 14-gage SST
50 14-gage SST
25 14-gage SST
50 14-gage S~IT

50 3003-1l14 aluminum (0. 064 thick)
25 3003-H14 aluminum (0. OG4 thick)
50 3003-H14 aJU\',II. ',:m (0.064 thick)
25 3003-1114 aluminum (0.064 thick)
50 3003-H14 aluminum (0. 064 thick)
25 3003-H14 aluminum (0,064 thick)

Flg-ure 15-12. Voltage Control and Gun Setllnys (SMet 10. 3)

15 ·14 Added 10 June 1968



R-3896··5 Section XV

Voltage Control Maximum
nlln I.ead

I No. l,ength Base Material
Stud Size Gap Tap Capacitors (feet) and Thickness-----

ALUMINUM (I, 100-HI8) STUD MATERIAL (COllt)

#8 straight 1/16 E 1 50 3003-Hl4 alu ]Inum (0. 064 thick)
1/8 straight 3/32 E 1 25 3003 -H14 a.umlnuIl1 (0. 064 thick)
#10 flanged 5/32 C 3 50 3003- H14 alum Inurn (0. 064 thick)
no flanged 5/32 B 3 25 3003- H14 aluminum (0. 064 thick)
#10 straight 5/32 C 3 50 3003-1114 aluminum (0. 064 thick)
#10 straight 1/4 C 3 25 300J-Jll4 aluminum (0. 064 thick)
111/4 straight 5/32 E 3 25 3003.H14 aluminum (0. 064 thick)

INeONEJ" 600 STUD MATERIAL

1/4 thrlladed 1/8 F 3 25 Ilastelloy C (0. 125 thlcle)

SETTINGS FOR VP-G W.ELDlNG GUt>!

STEEL STUD MATERIAL

#6 flanged D 1 25 1/4 lillS
#6 flanged E :~ 50 1/4 HRS
#8 flanged A '3 25 1/4 HRS
#8 fla!lgec; a 3 50 1/4 liRS
#10 flanged e 3 20 1/4 HBS
#10 flanged D 3 50 1/4 HRS
111/4 flanged E :l 25 1;4 HRS
#1/4 ilanged E 3 50 1/4 RRS

STAINl.ESS STEEL STUD MATERIAL

#6 flanged e 1 25 14-ltuqfl :'lilT
IIf) flanged D 1 50 14-gage SST
#8 flanged A 3 25 14.gage SST
1/8 flanged B 3 50 14-gage ~ST

1/10 flanged e 3 25 14-gagc SST
HO flanged D 3 ',0 14-gage SST
#1/4 flanged E 3 25 14-gar,c SST
U/4 fl9J1ged E 3 50 J4-gago SST

1010 STEEL. STUD MATBHIAL (GALVANIZED BASf: MA1'ERIAL)

. 106 flangerl

. 106 flanged
#6 flanged
#6 flanged
~f_ flanged
#8 flanged
#10 flanged
#10 fl~nged

#1/4 straight

A
B
fJ
C
II
C
E
F'
Ji;

3
3
3
3
3
3
3
3
3

25
50
25
50
2,
50
25
50
25

?'2 .. gage gal v steel
.. 2.gav,e galv steet
22-gage galv 3teoJ
22-gago galv steel
Z2-gage .alv steel
22-gage galv steel
22-gage galv steet
22-gage g~(V steel
22-gage galv steel--_._---------- ------

Figure 15-12. Voltage Control and Gun Settings (Shoot 2 of 3)
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ScctllJn XV
Paraliraph~ 15-16 to 15-21

R-3896··5

..
Vollar:e C:ontrol Maximum

(',,-tn Lead

I No. Length Base Material
Stud Size Gap Tap Ca;>acltors (feel; and Thickness- -

321 CRES STUD MATERIAL

#10 threaded B 3 25 347 Cres (0. 125 thick)

INCONEr~ 600 STUn MATElUAL

1/4 straight F 3 25 Incone). X (0.064 thick)-----_.._---
l<"lgure 15-1?. Voltage Control and Gun SelUnga (Shcet 3 of 3)

(3) Plate legs of "'Ill on test specimen
holC:lng gun perpendicular to test specimen, and
measur(, dlmtlnslon of gnp betwe~n teet speci·
ment and /lange of stud.

NOTE

Measurement Is taken from the flange,
not from the Up of the stud.

d. Cor,lIcrt power cable to powo,' source
(fl£:Ure 15-4) and move power switch to ON.

NOTE

The power switCh, which is a com
bination line and capacitor discharge
switch, must be tumed to OP'F for
al least 2 minutes for capac,tors 10
discharge.

e, Move ALl;' liSTBELS switch 10 ALUM or
STEELS posillon ,B applicable.

f. Bel up gun all': power cont.rol unl' liS speci
fied In lir,ure 15-1~,

g, Using aach gun, weld studs to 3 test specl
wens.

h, InSf1~ct and torr2ct unsatlsfadory weld
results as follows:

(1) g."amlnc base nl trial weld for too !lttle
or m:cesolve Iwat. Adjurt voltage control Il\/ltch
to IJighcr or lower selling to compensate.

(2) Check to sce If cl1pacltor link :8 pr"perly
s"t.

(3) Check [lap setting (86-G g\lll or.ly). If
aluminum stud Is overwe1dcd, reJuce flap
slightly, n all1mlnu/ll stud falls to adhere, In
crease gap slightly.

The power swItch must be In the OFF
position when a voltage setttng I'"
changed, In order for the capacitors
to correctly charge,

\. Move power switch to OF'F, allow c9,pacl
tOl'S (2 minutes) to discharge, IUld secu,'s equip
ment.

15-16. llF:MOVAL AND INSTALLATION,

15-17. Disassemble lhe components welding
sets, 8.S r~qulred, to accomplish necessary
repair or replacement. (See f1g'Jres 15-13,
15-14, and 15-15 fot' Index and poo t numbers, i

15.. 18. CLEANiNG.

15-19. No special clc..nlng Is required, Use a
dean, lInt-fl'E'e cloth 10 wipe tiusl from power
and contl'"l unll.

15-20, SERVICING.

15-~1. 1:0 servicing Is required 101 Components
Welding Set 9026560. Servicing of Components
Welding Set 9026561 cOMlsls of filling all' lubri
cator wllh No. 10 light 011. Servicing of Compo
IlOnls Welding Set 9026570 c(lnslsts of checklnr:
the oporallol\ and condillon of the ,..eldlng and
charging cor.~actsannually, HopJace, If neceasary,

15-16 Added 10 June 1968



R-3896-5 Section XV

'-----_._----------

10

~/

rl.. 50-2O

Index RDl Part
No. Nc· No. lJE'scrlption_.-

I DI 12-(18 Dtode
(cont) through

04
05 12- 06 Di"de
06 12.09 Diode
thrOl'llh
09
D10 12· 06 Dlode
V11 12..05 DIode

Zl, Z2 13-01 Zenl;lr diode

lSCIl 14-04 SU ICOl) con-
trolled recllI! Cl'

2SCR 14.07 SUleon con-
trolled rectiHer

3SCR 14-06 SUlcon con-
trolled rectifier

A---tr - /~
..~ /7

""""t~ or. I J. (S) "eth\@ v""""
Q)~~--"'-1t:;:-H---::.----+-2

6\..:", 7

6--

5--

1---

Oe~crlplion

Power supply
---.f-----

Resistor
Resistor
Reststor
Resistor
Resistor

Capacitor
Capacitor
CapacHor
Capacitor

Resistor

,;ealsloJr
Resistor
Resletor

Part
No.

10-52
10.. 55
10-78
10·14
10- 15

Modal
WO-IOO-OR

11-01
11·-02
11-16
ll-l!)

10-1'1

10-69
10··02
10-'/6

.:D1
No.

Cl, C3
C2
C4,C5
C6

Rl, R2,
R3
R4
Fl5
R6,R7,
R8
R9
RIO
R12
RI3
RI4

1

Index
No.

Figure Hi.13. Dlsllssembly of Components Welding Sel 0026560 (Slleot 1 of 2)

_____________._-J.. _
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Wall- seconds
meter (1'-3)

Relay (F-S)

Weld cable
receptacles
(1'-3)

Ground cwle
and probe
(1'-3)

Welding gun
(F-3)

IB-l'l

15-01

24-09

RIlIOO-4B

WG-l50

WS

lcn,
2CR,
3Cn

10

12

11

13

R-389tl-5

--_.-- ---
Index llI)l ParI

DescrJptl'm No. No. No. Description

Variable 7 22·01 Lamps (1'- 3)
li'w)slormer (conI) l' 23-01 Fuse hC'lder

Charging (1'.3)
f,t'wlsformor 8 REC 18.. 01 Inltlatlon

Pulse 1 rece"tllcle
trallsformer (4-pln) (1'-3)

Referenco
!l R1W 18-03 Inltlatlonvoltage

translorrr.er 2 receplacle

Potenllom ~ter
(2-pln) (F-3)

19 .. 02

17-02

19.. 01
\9 .. 04

19-08

19-01
19-04

21-02

Switch (F-a)
Conta('\ block
(1'-3)

Switch (1' .. 3)

Switch (F·3)
Cont,1ct block
(F-3)

Contnet [,lock
(1'-3)

Control light
(grcen) (~'-3)

21-01 Coatrol light I
(red) (J",~

Flb'llre 15-13-.Disassembly or-Components Welding Set 9026560 (Sheet 2 of 2)

PI

SI

82

cr,2

CLI

S3

3

2

4

5

6

7

Sectlon XV

Index RDI Part
No. No, No.

1 '1'1 16-20
(cant)

'1'2 16-11

'1'3 16-14

'1'4 16-04

------_..- ._--------....

--------::,-=::,.. ---ii1

I

'---------._._------------- rl.~·11

Figure 15·14, Disassembly of Componenls Wnldlng Sel 9026561 (Rheet 1 of 3)
15-18 Added 10 June 1968



H-3896-5 Section XV

----_.__._-------
lnrlex lIDl Part IndPx HPI Part
No. No. No. Descrlptton No. No. No. Description

1 5705··SA-440-10 Power and 10 1l4, 201··0072 Resistor
control unit (cont) R14, 00, 000 .,hm,

917-4 Caster R15 [w)
S206HL16('-4 Thermostat
6100 Transformer R5, 201·0025 ncststor

R34, 201-0106 Resistor HG, (100 ohm,

R35 (250 ohm, H38 Iw)
'15w) R7 201-0756 Resistor

Fl., 6/10 ampere Fuse (5,000 ohm,
F2 Iw)
F3, 25 amper~ ~'use RO 201··0288 Resistor
F4 (5, 000 ohm,

20415 Plug 1%, 110)
9Z-C Receptacle HI0 201-0289 Ihmistor

2 2156 Gauge (10, 000 ohm,4BTX Connector
(atr) 1%, 110)

3 R·2025 Hegulalol' H11 201-0290 Heslstur
LN-1025 Ail' lubricator (20,000 ohm,
1613AZOOi All' valve 1%, lw)
Fl025 FIltl'r IH2 201-0?91 neal"tor

4 9012 Press11re (35,000 ohm,
switch 1%, 110)

5 B961-HDC Gun and leads RI3 201-0083 Heaistor
7'118 Gun and leads (30,000 ohm,
5991 Offset holder Iw)(30 degrees)

6 GPlOOHDC C<\ble and R16 201-0056 Resistor

~roun<l plate (2, 000 uhm,
7526-HDC Ground probe 110)

7 8129 Weldtng cable RI7 201-0127 Resistor

I 92M Plug (2,000,000 ohm,
MS3106H20-4P(a) 1'1u~ Iw)

8 1'-108 Tap switch RID, 201-0076 Rcsi'itor
9 E1I3-B030 Circuit R24, (15,000 ohm,

breaker R27, lw)
10 SlH-S51l Timer pallel R28

1'1 204-0866 Transformer H2O 201·0344 RI'slstor
1'2 204-06l.5 Transformer (1. 000 "hm,
T3 204-0100 'framdormer lw)
1'4 204-0615 Transformer H21 201-0345 Reslelo,'
IV, 210-0004 Tube 2050 (300 ohm, lw)
2V.
3V· R22 201-0212 Heslstor
4V 210-0181 Tube NL-760L (3,000 ohm,
and 25w)
5V H23, 201-0089 Re~lalor
P2, 201-0096 Heslstor H2O (31, iJOO ohm,
R18, p00,000 ohm, lw)
H25 w) R29 201-0562 ResistorH3 201-0085 Heslstol'

(36,000 ohm, (100, ODD ohm,

lw) Iw)
R30-1 201-0288 Heslator

(5t 000 ohm,
I'. , lw)

(a) Alternate Part. (Sell figure 15-14A fol' electrical schematic.) I
_________________•____________4 _____________• ______

Figure 15-14. Disassembly of Components Welding Set 9026561 (Sheet 2 of 3)
ChangE'o 5 October 19'12 15-19



SecHon XV R-3R06-5

----
Illdex RDI Part Index RD! Part
No. No. No. Desrrlptloll No. No. No. Descl'lI'Uon

10 R30-2 201-0565 Resistor 10 C7 202-0052 Caparltor
(cant) (180,000 ohm, (cont) (1. fd, 600v)

1%, lw) CIO 202-0032 Capacitor
H31-1 201-0560 Resistor (0.5 pf, 600v)

(25,000 ohm, ClI 202-0143 Capacitor
1'10, lw) (0.8 flf, 400v)

R31-2 201-0563 Reslator C12, 202-0141 Capacitor
(330,000 ohm, I C13 (0.003 I,r,
1%, lw) BOOv)

R32-1 201-0316 Heslslor C14 202-0012 Capacitor
(40,000 ohm, (U.5 pf, 400v)
1%, lw) 11' 216-0089 l'otentlomeler

R32-2 2UI-0504 Heslstor (10, 000 ohm,
(620, OOU Ohm, I'll)
f,'c, lw) 21' 216-·00U3 Potentiometer

R33 201-0561 H"s\stor and (5,000 ohm.
(90,000 ohm, 3i' 25w)
1%, lw) teR 222-(:":46 Relay (115 'Ide)

H34, 201-0156 Resistor 'I'D 221-0030 Helay (115'1,
R35 (250 ohm, 120 sec)

75w) IRE, 226-0012 Reetlflcr
B38 201-0187 Resistor 7flE (750 ma,

(toO ohm, silicone)
lOw) 3HE, 225-0024 HecUfier (50

R37 201-0017 Resistor rna)
(47 ohm, lw) 4RE,

CI 202-0056 Capacitor 5RE
(2 p'r, 600'1) 6RE 225-0024 Beetifler

C2, 202·0004 t:apacltor (50 mal
C9 (O.OUll'f, IS 215-0223 Swllch

500v) 2S 215.0003 Switch
C3, 202-0060 Copa_cltor 3SW 2J5-0001 Switch
C5 (2 l< O. l/,f, and

6(,:]v) OSW
C4, 202-0009 Capacitor 7fJW 215-0001 Switch
C8 (0.004 fif, and

lOllv) IOSW
<.'6 202-0053 CapacHor IlSW 215 .. 0293 Switch (20 amp,

(2x1 1,f, 000'1)
600v)

------ ----
Figure 15-14. Disassembly of Components Welding Set 90Z6561 (Sheet 3 of 3)

15-20 Added 10 June 1968
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Figure 15-14A. Components Welding Set
9026561 Alternale Pa,rt Electrleal Scheroa(\c

Ch~nged 5 Oetober 1972 15-20A!15-20B



R-3896-5 Section XV

16

-..:::-..,

21

Part
No.

Index
No. Description'-------------Description

Part
No.

Index
No.

15-21

RectHler
Relay
Relay
F\lse block
Fuse (15 amp)
Cal'acIto!'
Extension I cads
Gl'ound lead
CapacItor Ilnka
Wheei
Axle
Control p:-meJ
Allen wrench,
5/64-ltwh

T-wrench
Gun and leads
Gun and leads

S6-257-E
8U-258-E
86-259- E
56-286- ~;

S6-28'I-E
S6 -288-E
S6-275-E
S6-276~B

S6-285-1>
56-142-£
86-170-F:
86-219-£
56.,246-,,(a)

S6-2£7 .. E(a)
S6_G(a)
VP- O(a)

17
18
19
2~

21
22
23
21
25
26
27

--_.._-------
Illsassembly of Components Wedding S'll 90265'/0

Adcle<l 10 June 1968

Capacitor
Rectifier
Contllctor
Resistor
Pilot llght
Bulb
lIeceptacle
SI'Iilch
Contact
Contact
Fuse block
Fuse (2 amp)
Receptacle
Receptacle
Switch
Switch
Transformer
Capflcltor

1
2
3
4
5

6
'I
8
9

10

S6·103-E
86··105-E
86-107-E
86-109-E
86-112-E
S6-204-F;

S6 -116- F.:
86·117·E
SO·187-E
S6-168·£
86-212-E
56-213-E

11 86-2~O-E

12 S6-251·~;

13 86-252-£
14 86.253-E
15 86-255·£
16 S6.256-E

(ij"iN"Dt"OlustratCdi ---
j'lg1ll'e 15-15.



Section XV
Pnragrapho 15··22 to 15-25

Jt-3896-5

15-22. SIIIPPlNG AND STORAGE.

15-23. Prepare components welding Reta for
shIpping 01' atorage tn accordance with
Rocketdyne Rapid Autollll\ted Pac!toglng System
(~APS).

15-24. INSPECTIQr:;,

15-25. The Inspection estebllshes what Is to be
Inspected, conditione to be sought and corrected,
a.r..d the frequency of the Inspection. inspection
requirements are clanlfled as v!oual Md peri
odic. Their acope should be Increased or de
creased to suit varytng conditions. AU tnspec
tlon requirements CRlUlot be accurately
predicted, cinco they al'e directly affected by
local operation. Vtsunl Inapecllon 16 conducted
prior to operlltlon of the unit. Periodic Inspec
tions are conducted at specified periods. These
Inspections consist of two perlodlcs: the first
periodic to be accomplished at 30 calendar days;
the second, at 180 calendar days. See figure
15-16 for lnopectlon requirements.

-
inspection Periodic

equlrement. Visual 1st 2nd
----- ---

deterioration and X
sorvlcEillbUlly of
groun~, welding,
control cables.

burns and for X
radius ot electrode
IJO Numb91' 400 or
bonmdum paper. )

perform reeertl- X
I procedures
'aphs 15-13, 15-14,
15). L-._l__ -

R

3. 1'0
lIcatlOl
(paragl
lind 15.

1. 1'01'
general
power,
and gun

2. For
proper
tlp. (U
60Dcar

Flgt,re 15-16. Illspection Requirements for
Components Welding Sat3

15-?2 Added 10 June 1908



H-3896-5
Volume I

Section XVI
Paragraphs \6-1 to 16-3

SECTION XVI

I

04044,
04051,
0-1052,
04058,
04060,
04068,

HANDLING AND SHIPPING EQUIPMENT

WARNING

THE f'OLLOWING GHOUND SUPPORT EQUIPMENT MUST BE OPERATED
BY AUTHORIZED PEHSONNEL THAINf;D IN THE USE OF TilE EQUIPMl-;NT.

All' Transport Engine Handler G4069, Engine Handler
Roadnble Vertical Engine Dolly 04080, Nozzle Extension Handling F'txture
Engine Handler Slil1g G4081, Nozzle Extension Handllng Adapter
<;nglne Handling Dolly 04088 and 99-9026814, Tnrbopump Shaft
Vertical Install 01' Sllnl( Preload Fixture
Compor,ent Handling Fixture Set 04089 and 99-9026815, Thrust Chamber Throat

___________S~~.~!y..s:~()!!_l!re

16-1. SCOPE. This scction contains descrlp- periodic. Their scope should be increased or
llon or, ~.nd operallon, maintenance, and inspec- decreased to sull varying conJlllons. All Inspec-
tion requirements for, equipment used during tlon req\llrement~cannot be accurately predicted,
engine and nozzle extension nandling and shippillg, because they arc olrectly affected by local
and equipment used to support enl{ine components operatlons. Visual inspection Is defined as an
durint~ removal and InstallatlOll. lnsppction to delermine if there are undc'sirable,

discrepant, or damage condltlons and lImt hard
Ware configuratioll is in accordance with apnro"
prlate records. Visual Inspection is made hefore
operatlon or use of the equtpment. Periodic
inspections arc made at specified periods. (See
flgure 16-1 for Inspectlon and periodic Intervals. )

16-2. J1'!"§f.r;.Q1:lOt'LQ.LHANDI,JlU.LN'ill
S'IIP~ING EQUJ!'l~£~I.

16-3. FIgure 16-1 lists items 10 'Je inspected,
condltlon~ to be sought and correded, and the
frequency of the inspections. Inspecllon re
quirements are classified as visual and

hs)

24

x

X

-'r~aueric;;-TMonlhi) - Free uencv (Mont

3 6 12 24 Inspection 3 6 12-- -- I-- . .
AIR TRANSPOHT ENGINE
HANDLEH 04044

1. Worn or damaged X
locking mechanism
of loekplns.

2, BrokE'n castel' perlals X
and bl.ullllg colster
Wheels,

3. Dent or misalincd .
struts,

4. Machmed Rurfaclls X
for eorrosloll and
void.s In corrosion
jlreventativll (parn-
graph l6-W). I

5, Propel' lubrication X
(paragraph W·16).

L
6. Proof-test expiration

(paragraph 16-13).

1._--

5. Damagf' to threaded
fasteners, Inserts,
ami flttlnfis.

G. Broken VI" mL~slng

lockpln attaching
ca~leF.J and Worn or
bent lockplns.

---
Flgu.'e 1l).1. Periodic Inspe~lIlllI Reqlliremenls (Sheet 1 of 4)

VISUAL INSPP;CTIONS
FOR ALL UNITS

1. OJVlous signs of dam
age 10 all structural
members.

2. nteglble stencils,
de'C"als. or n::\m(>..
pla.tea.

3. Crmtamtnation that
could result In ad
verse effects to
equipment 01' engine.

4. Compl etencss of
unlls and rccorus.

.__._-------_.Inspection

----------,-
L

Changed 23 March 1972 16-1



Section XVI H-3896-5
Volume I

X

x

X

x

Inspecllon

2. l'Io,'n or damaged
loclling mechanlslll
of lockplns.

3. Broken strands,
frays, and kinks In
cables.

1. Dent or mlsallned
spreader bar or
sling legs.

ENGINE VERTICAL SLING
G1054

x

Frequen (,y-n.l"onlhs)- _.
3 6 12 24

--- --I- --If-----------

2. Damaged zippers
and straps.

1. Tears or }lJle~1 in
cover (pnl'ngraph
16-28).

1. Cracks 01' broken
straps of outer shell.

THRUST CHAMBBR PRO
TECTIVE COVEH G4018

ENGINE COVEH G1017

In~pcctioll
---~ ._---

2. Loose or torn sec
tions of inner padding.

x 4. Proal-tent expiration
(paragruph 16-70).

x

ROADADLE vrmTlCAL
ENGINE DOLLY G4051

TUHBOPUMP DOLLY
G4056

1. Mlsallnement of
wheel and steertng
assemblies.

X 1. Damage to frame
and verllcal pump
supports.

x

2. Broken strands,
frays, and kinks In
cables.

x 2. Broken caster pedals
:lIld binding caster
Wheels.

x

x

x

x

x

3. Proof-test expiration
(paragnph 16-82)•

'l1JRBOPUMP SLiNG G4057x

X

x

X

1, Worn 01' damal:ed
lockin~J mechanism
of lockplns,

2. Proof-test e<plratlon
(paragraph 16-94).

ENGINE HANDLING DOLLY
G41)58

I
I I II 1. Damage 10 chassis

_,, X-'--__,L ;~_~(_ftl_~~_~_ec_t_iv_e -'- L_.l.-_IL
Flg"re 16-1. Periodic Inspedlon Hequlrenwnts (Sheet 2 of 4)

Proof-test e;<ptl'atlon
(paragraph 16-60).

Broken strands,
frays, and kill!'.!J In
cahle'3.

3. Proper lubl'icatloll
(paragraph 16-50).

1. Bellt or mlsallned
\Jars.

2.

3.

.1. Proof-lest expiration
(paragraph 16-47).

ENGINP. HANDLER SLING
G4052

j 6.. 2 Changed 8 Oecember 1970
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Section XVl

T
-12 24

I X

X

X

X

X

X

X

X

X
I

X

X

X

-

Inspection

2. Broken strands,
frays, and kinks In
fOl'ward 11ft. cable.

1. Bent or mlsslln9d
strllts and support.

1. Broken strands,
frays, and kinks In
cables.

t,OZZLE EXTENSION
HANDLING FIXTURE G40EO

COMPONENT HANDLING
FIXTURE SET G4068

x

X

x

X 2. Damaged Ol' Improper
gap of fitting nut
(paragraph 16-1(3).

X 3. Damaged or cracked
welded areas.

4. Worn or damaged
X l?cklng mechanism

of lo~\tplna.

,. Proof-tesl expiration0,

(paragraph 16-151).

ENGINE HANDLER 04069
X

1. Brcken caster pedal s
and binding raster
Wheels,

2. Bent or miaallned
X strutn and supports.

0 Worn or da.naged~.

locking mechanism
of lockpln.

X
4. Proper lubrication

(plU'agraph 16-106).

X 5. Proof-lest explraHon
(paragraph 16-163),

Frequency (Months)

3 6 12 24

Datnage to threads.•..

4. Broken caster pedals
and bindIng caster
wheels.

2. Proof· test expiration
(paragraph 16-130),

ENGINE SHIPPING
BUTTRESS 04067

:l. Worn or dama ged
locyjng mechanIsm
of lockplns.

2" l~rokcn slrands,
[rays. and ltlllks In
cables.

1. Broken strands,
fl'ays, and kinks In
c~bles.

5. Cracked mounting
plate and swivel hody I

and clearance between
heads of mounting
bolts and swivel body
(paragraph 16-109).

1. Misalinement of
frame, and missing
hardware,

IJlsp~ctton

______.•_,.-L..._L.. . ._.

Figure 16·1. Periodic Jnspectlon Requirements (Sheel 3 of 4)

2. Galled lhr~adB In
a<ljuslmonl scrow.

6. l'roof·test eXpiration
(paragraph 16-107).

GIMBAL BEARING 1.OCK
041)59

VErlTICAL INSTALLER
SLING G4060

.:NGINE HANDLING DOLLY
04058 (cant)

Changed 6 December 1970 16- 3
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Pllragraphs 16-4 to 16-5
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Volume I

Figure 16-1. Periodic Jnspecl!rm He'luirements (Sheet 4 of 4)

Freqaency (Months) Frequency (Months)f---' _.
Inspection I-~

6 12 24 Inspection 3 6 12
~-- --

LE f,XTENSION TURBOPUMl' SHAFT PRE-
LING FlXTU m: LOAD FIXTUm~ G4088 AND
(cont) 99·9026814 (PROTOTYPE)

Worn or damaged X 1. Datnl\ge to closuro X
locking mechanism and foot.
of lockplns.

2. D'dinage to threads. X
Deteriorated 01' X and lubrication of
damaged pads. preload SC1'OW.

Galled threads In X THRUST CHAMBER
adjustment screws THROAT SECUlUTY
of nozzle exit pads. CLOSURE G1039 AND

99-9026815 (PROTOTYPE)
Binding of art X
holst extension. 1. Damage to threads X

of shaft.
Plated surfaces and X
ball joints for corro- 2. Damage to 11Jbe, X
Si011 and voids in gage, and hose.
corrosion preventative
(paragraph 16-179). 3. Damage to closure X

and cover.
Proof-lest exolration X I(paragraph 16'-176). ENGINE ENVlIlONMF;NTAL

COVER SET 09-9014130
I,E EXTENSION
LING ADAPTEIl 1. Teat'S 01' holes In X

cover (paragraph
16-223).

MIsa)! ned forward X
support (paragraph 2. Damaged nylon X
16-190), rope.

B"!I joints for corro- X
sion and vnlds in
corrosion preventallv(
(p2rugraph 16-191).

Galled threads it, X
t.urnbt:ck:es and base j
ring stop bolt. ---_.- ----_. .------------- --

~.

1.

o.

5.

4.

3.

7.

8.

NOZZ
IrANI:'
G4080

3.

NOZZ
HAND
G4081

16-r,. Exc€lJtlons to the proof-test oxplration
!l-equencles listed In figure 16-1 al'e 'Jntabllnhed
10 permit extension of the proof-laRt Interval of

handling lind shlPl,lng pqulpment.l.1Jld~r specific
conditions. Figure 16-:>' IIs\s t1w conditlons that
allow for extension of the proof tasllnterval.

16-4 Chan~ed 8 December 1070



R-3896-5
Volume I

Section XVI
Paragraphs 1.6-6 to 16-8

Stat"s of Equipment
l'rool-Test

Interval
Limitations of

Loaded Unloaded Inspection Extension--------- ---_. ----_~

1. NOl'mal usage. As specified x Periodic,
as specl/led

2. Proof test
expiration
olf-slte.

3. Proof test
e:<pi l'atl on
011- site.

Extended

Extended

X

Yo

VIsual

Visual

Until unloaded or 2 trips
(loaded) from site to site
or one trip (loaded) from
site to Hocketdyne.

Two trips (loaded) from
site to site or one tt'ip
(loaded) from site to
Hock"tdyne.

4. Completion of
condWon 2 1)1' 3
~nd before next
use.

As Speellled x Periodic,
as spccllled

5. Not used after
acceptance 01
equipment anti/or
unused between
prool··test Inter·
vals (equipment
stored under
controlled
environment) .

Extended x Visual SpncHip.d intfll'val begills
~Iter lIrst usc. Verifi
cation of "no use" is
substantiated by ~ppl1rs·

llon of Alucast No. 67
seals after final lnspec
llon, belore acceptance,
and after each proal
test and Inspection•

.._---------_.__._._-
Figure 16-2. Proof-Test IJ.terval Exten',ion Hequlrements

:!U.!.nlng radi~8 160 Inches minimum

Fig't.re 16· 3. Leading PRrl.1 cnla:l's for
All' Tranr,port Engine HAndier

196 inches

96 Inches

28 Inches

",500 pounds

20 000 pounds

40,OBO J'Junrls

2-1/2 mphMaximum towing speed

Weight

Maximum load capacity

Proal load

are loca,ted lorward 01 rear sUl-eklng adapters
on the chaSSiS, and two IIi! adapters al'e stored
on the lorward platform. (See ligure 16-3 lor
leading particulars for the all' transport engine
handler. )

Ler-glh

Width

Height (truss, stored)

16-6. AIR TRAN.§PORT Et!G1NE HANDLER.
~

16-7. DESClUI'1'ION•

16-8. The ail' transport engine t<Ilndlel' Is a
rectang1l1ar chassis mounted on lour dual-whee!
casters with Individual wheel "rokes, a draw
bar, steering linkage, and cngit,e mounting
strudure. The engine mounllng slr\lcturll con
sists of two front mounts and ~ rear mount. The
{ro~tlllount8 Include support bhcks, slruts,
drag brae.es, turnbuckles, and socket support
blocks. Tile left front mount also Includes a
sway bar'. Tht' turnbuckles and drag braces
secure the engine to the handler. The I'ear
mount includes two yokes, It truss, a truss
plug, and a spring-loaded compensator. The
truss plug is DocUl'ed In a bracket mO'lntcd on
the rear of the chassis. The draw bar Is detach
ahle and mal be stored r,urlng engine tcanspol·t,
Tle(\own/lHt rings lire tnCOl'llOrated on the
(.hassls at each 01 the con'ers. Two 11ft rings

Ch~nged 8 TJec"mber 1970 16·"



Section XVI
l'aragraphs 16-9 to 16-13

H-3A96-5
Vc>lume 1

16-9. OPERATION.

16·10. The air tr,!I1sport engine handler Is
used to support th'~ engine when it III transported
by air or truck alld during maintenance. The
engine Is supporced on Ihe air transport engine
handler by Ihrerl mounts. 'fhe two fronl mounts
bear the engln'j weight In either the engine
lowered or enj,'lne horizontal positions. The
rear mount prevents the thruet chamber oxlt
Irom moving 'Jpwa.rd and provides longitudinal
shock prolec'.lon of the engine when the enr,1ne
Is in th~ engme lowel'ed position, by means of a
spring-load'ad compensator. The tiedown-ltft
rings at ea,~h corner are used to Ilfl tl,e handler.
The two adApters and the t",o lilt rings forward
of Ihe star.ldng adapters are used to lilt the
hflndler and engine.

10-11. MAINTENANCE.

16··12. MalnteMnce of Ihe air transport engine
handler ('onsi«ts of prool tesling, disassembling,
assembling, servicing, and shipping and storing.
Repaint surface area and/or lettering, as re·
quir'~d, when paint hecomes chipped, scratched,
or worn off and when lettering becomes 1lleglble.
(Refer to section I for painting Information.)
Cl'~an handler and p l1'ts as rJUtlllllll\ in section I.l

1'<l-13, PROOF T:;STING. Prooi-test air trans
port engine handbr at 24-montll Intervals and to
the weight confilf',lratlvn shown in fIgure 16..".
The proof load r ~qlllred f('r proal testing must
be a minimum "f 150 percent of the worldng load
of the handler. The proof-teat Interval may be
extended If on( of the condltVms of figure 16-2
exists.

WARNING

Proof .esls arl' ha1,ardou,;; thel'e
lore, 3pecilll precautlons must be
l'lltcn. In addition io local and
stm( ard salety requil'ul\lents, Ihe
test area must be cleared and ad'l
quale protection provided for test
per sonnel.

NOT"E

Parts Indexed In the lollowlng ;11'0·

eedure are l1JuBtrated In figure 16-5.

16-6 Changed 8 December 1970

a. Obt~ln engine dUllllllY weight frame
assembly 88-9017417, ellv,lne dummy wel,,"t
aHscmbiy &8-9014883, and assorted well:hls.
(See fib'llre 16-4. )

b. Connect an overhead crane and sling,
having a mlnlmwn load capacity of 25 tones, to
test load and raise tcst load to clear Cloor.

c. Remove right-hand block (17) and left
hand block (46) from handler and Install blocks
on tCilt load with pins. Torque wcdge sereWI)
to 25-40 ft-Ib and jamnuts to 1.00-1.40 In-lb,

d. Remove yokeu (22) Irn", handler and re
move clamps (24l from yokes; install clamps
on test )0ad as follows:

{ll Remov" hloel<. {23l frOm clamp (24l.

(2l lnsbll damp (24) by InBerling pin w!th
out cam In hole first and adjucllng ram pins to
!it remainIng boles.

(3) Secure clamp (24) with block (231.
Torque boll to 275-325 in-lb.

e. Cormecl a facility hoist and slinG capable
o[ lIlt1n[; a minimum 01 250 pou"ds 10 handier
Iru&s. (Attach slinf.\ al paln«Jd lift points on
truss. )

f. Dlsconnec' truss Irom hflndler; use facility
hoist 10 llft and aline truss to test load.

g. InstallleH-hflnd and right-hand yokes (22)
on Iruss (21), and secure yokes with lockol1l8.

h. Altach !I'uss and yokes to clamps on test
load with bolls. 'l'orque bolts to 275-,325 In-lb.

j. Attach clevis (35) to test load with nut {36l,
torque nut to 40-50 tII-Ib, then disconnect ollnA
and facility holst Irom truss.

j. Move blocks (30) to BLOCK LOCATION
ENGINE HOHlZONTAL (<tit position).

k. Check thaI str lis (18) an properly secul'ad
to 'lltnd!er with w9~hcrs and pins. Place forward
end of struts (18) to oulslde 01 handler [or I.'~sy

access.
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81.' .... (: (•. 052

------_._-------'
Flb'Ure 16-4. Recommended Prool-'1'est Setup

for Ai,. Transport Engine Handler

I, Placl' lpfl-halld slrut (47) into !JIllck (20\
and attach strut to handlt'r with locl;pin.

NOTE

TIll: right-hand strut (191 will bl'
Installed when the test load lS
lowered onto thl' handl(·r.

Ill. Make SUrl' Ih·,t wheels of handler are
a!i,wd fore and "i, ami that brakes are unlockpd.

II. Homovp pin from tll'ackcl (37).

o. Using facUlty hoist, position lest load
over handler and slowly low('r test load until
plug (25) Is properly inserted Into Its mating
socket In bra~ket (37).

p. 1nsl<\11 pin Itlto brackct (37) t1u'o\\gll phI£;
(25) ttl seCI.re truss to han<1)er. Torque pin to
20-40 in-Ill.

q. Insert lockpin into pl\1;': (25).

1'. Place right-hand strut (19) Into sorket
support block (20): hold right-hand strut (19)
and lelt-hand strut (47) in verllcal position.

fl. Using facility holst, slowly lower t,}st
load until right-hand block (17) and left-hand
block (46) arc firmly mated with right-hand
strut \19} and lell-hand strut (47\. Maintain
tcnslon on sling.

t. Adjust length of &truts (18), as rcqulred;
then attach locward ene\ uf struts to right-lund
block (17) and ldt-hand hlo(~k (48) with !ockplrls.

u. Using facility hoist, slowly lower test
load until cnti 1".' weight of test load is firmly
resting on struts. Do not remove sling.

v. Attach turnbuckles (16) to right-hand
block (17), left-hand blocl{ (46), and to upper
alt~ch point on handler. Torque turnbuckles to
60-'10 It-ib.

w. Torque ;amnuts on struts (18) to 75-100
ft .. lb.

x. TOl'que lamnut~ on turnbuckles (18) to
340-460 in-lb.

y. Eiowly lower facJIity hoist untH tension
is rellevctl on test load sling.

z. After 3 minutes, inspect all parts of al r
transport engine handler lor any distortion,
wf,ld cracks, or yielding.

Changed 8 Dec«mber 1970 16-7
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aa. Using facility hoist, lift test load until
weight vf test load Is imposed nn hoist. (SC'('
figt"'e 16·4.)

CAUTION

Struts (18) must not be loosened ur
adjusted, since damage to the toad
compensator spI'ing on truss (21)
can result.

ah. 1,oos(>n turnbuckles; I'(>move jlins from
upp(>r attach point on hundll>r.

ac. Using lacillty hoist, slOWly Jilt test load
unti 1 rlgllt· hand block (17) and left·· hand block
(46) are disengaged from right-hand strut (19)
and left-hand strut (47).

acl. R(>Jl1ove right-hand strut (19). Remove
lockpln; then !-emove left-hand sh'ut (47).

ae. Move blocks (20) to IlLOCK LOCATION
ENGINE LOWERED (forwal'd posltlon).

at. Using lacility holst, slowly lower test
load until right· hand bloclc (17) and left· hand
block (46) are firmly mated with blocks (20).

ago Attach turnbuckles (16) to lower attach
point on handler, with pins. Torque turnbuckles
to 60-70 fHb.

all. Using lacility hoist, slowly lower test
load until entire weight or test load rests on
handler.

ai. Torque jamnut on turnbuckles (16) to
340-460 In-lb.

aj. Slowly lower facility holst Until tension
is relieved on test load sling; remove sling.

ak. AIleI' 3 minutes, inspect all parts 01
air transport engine handler for any distortion,
weld cracks, or yielding.

CAUTION

In step ai, the eyeballs of th~ lift
rings must have lull thread engage
ment since partial thread engage
ment can result In damage to equip
ment.

al. Using facility hoist, lilt Engine Handler
Sling G4052 and position sling over handler and
test load. Remove the 2 rings (10) and replace

16-8 Changed 8 Decemher 1970

witl, adapters (11). StOl'l> l'int-:s 011 hand1l'I', and
cOllllect slillt-: to lilt rinlls 01\ h'llld1<'r. Makl'
Hell'C> that eyebolts nf lift rings havp full Ull'pad
pnl~:l(.{llnwnt anet an' po:·ntiol\pd so that lirt ring
is ill line of lift befol'(, connecting slintl.

am. Usinf: facility hol8t, slowly lift loaded
handler 6 lllches from floor level.

all. After 3 minut(>s, Inspect all parts of air
!t'ansport enlli"e halldler for distortioll, weld
cracks, or yieltiing.

ao. Slowly lowel' facility holst until handler
rests on floor.

up. Inspect all parts of 'Ii I' tran8pOl't engin('
handler lor any distortion, weld cracks, or
yielding.

aq. Disconn(>ct E'll\ine Handler 811nl\ G4052
from handler and use lacllity hoi8t 10 10Wl>t·
handler sling.

ar. Using facll ity holst, lilt test load sling
and position sling over test load. Connect
sling to tevt load.

as, Uslnf\ facility hoist, slowly lilt test load
untl! weight ul test lo~d is Imposed on holst.

CAUTION

Drag braces (18) mUGt not be
loo~ened 01' adjus!l'd, since dam
age to t he load compensatur spring
on truss (21) can result.

at. Loosen turnbnckles (16), and remove
pins from lower attach pc-int on handler.

CAUTION

The engine mllst nol be raised higher
than 15 Inches whlle truss (21) Is
secured \0 bracket (37), since dam
age to the engine and eqUipment can
result.

au. Using facility holst, slowly l'aise front
end of test weight apprOXimately 15 inche8
(measured at block (20) and right-hand block
(17).

avo Remove lockpln from plug (25), and
remove plnlrom bracket (37).
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aw. Using facillty crane, slowly lift tost
load from handler. Position test load at a
convenient level so that truss, yollos, and
support blocks can be easily removed.

ax. Remove truss. yokl's, and support
blocks lrom test load and store on handler.

ay. Inspect all parts of air t1'ansporl engin p

handler for distorilon, weld cracks, or yi oldinp;.

ar.. Remove extstlng pl'oof lo?d plate
RIlI71-1032-0001 and, ustng stencil-cutting
setting: of a typewriter, transfer all Informatlon
to new proof-load plate tncluding new Inspection
date. Install new plate where old plate was
removed.

16-14. orSASSEMBI.ING. (Sec figure 16- 5.)
Disassemble all' transport engine handler, as
reqlli!'ed, to accomplish necessary repairs or
replacement.

16-15. ASSEMBLING. (See figure 16-5.) The
following steps include the special Instruct!ons
I'equlred during assembly:

a. Torque nut of lalch (3) to 24-30 In-lb.

b. Torque nuts of platform (8) to 32-80 in-lb.

c. Torque nuts of bracket (9) to 62·80 tn-lb.

d, Torque nutb of arlapter (12) to 160-210
In-lb.

e. Torque nuts of adaptel' (13) 10 95-110
in-lb.

f. Torque screws of yoke (22) to 72-90 In-lb.

g. Tighten nut of plug (25) flngertlght.

h. Torque capscrews of Cllil (26) to 11-17
In-lb.

I. Apply corrosion prevenlatlve RB0210-016
(Hockeldyne) to all surfaces of Items (26 through
31) cCJIltalned within tube (30).

j. Tighten nut (28) to eHminate free move
ment of rod (31).

k. Torque mountinb bolts of tub£> (30) to
'10-90 in-lb.

J. Torque bolts ,'f bull crank (32) und (33)
to 25- 30 In-lb.

m. Torque nul (36) to 4v-50 in-lb.

n. Torque nuts of bruekel (37) to 700- 900
in-lb.

o. Torque nuts of bracket (38) to 400·· 530
In-IL,

p. Torque mountlng bolts of caster (39) to
700-900 in-lb.

q. Tighten nut of kingpin anclnut of axle of
castel' rig (40) until all play is removed; then
loosen 1/4 to 1/2 turn.

r. Torque nuts 01 brucket (42) to 110-130
In-lb.

s. Torque nuts of brake (43) to 110-130 in-Ib,

t. Torque nuts of bracket (44) to 400-530
In-lb.

u. Adjust tie l'Ori (7) to obtain iO. 25 Inch
cllster t~e-In. Overall castel' toe-in is 10.50
Inch.

16-16. SEHVICING. Servtclng t1w ail' trans
port engine handler consists of lubricating,
"llplyillg corrosion pl'cv£>nla ti ve, and packing
caster bearings, as specified. Hef('r 10 sec- I
lion I for lubrication procedures (llH'thods).

a. Lubricat'J (Method X) all' transport engine
handler with gear gl"ease (MIL-G-23827) at 6
month intervals. See decal attached to front of
handler for locatlon of lubrication points.

b. Apply corrosion preventative RB0210-016
(Rocketdyne) to void areas In preservative of
machined areas of ri ght- hand block (J 7) and
left-hand block (46) at 6-month Intervals.

c. Pack (Method Y) bearings of castel' rig: (40) I
and wheel (41)wlth gear grease (MIL-G-23827) at
12-month Intervals.

Chwlged 8 Decembel' 19'10 16-9
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Index !Jarl [l'ndex Part

No, No, Dl'5Ulption No, No. Descriptioll

9017356 nrawbar (t'·2) 13 9017354-2 Adapter (F- 3)
50249-92 Pin (F-3) NAS679A6 Nul (F-3)
28- 2-G Sleeve (F- 3) LDI53-0010-0013 Washer (F- 3)
ruDI91-2002-1318 Cab;(' (/,1-3) NASIJOO-6-!S Screw (front) (F-3)

2 9017362 Tongu" (F-3) NASll00-6-32 Screw (rear) (F-3)
3 9017363 Latch (1'-3) 14 9017355 Pin (F-3)

MS24665- 283 Pin (1"-3) 50G03C4H13 Pill (1'-3)
1,0153-0010-0014 Washer (~-·3) 28-~-G Sleeve (F- 3)
MD20392- 5C4 5 Pill (F-3) RDl91-2002-1312 Cable IM-3)
NAS679A3W Nut (1'-3) 2fJ-6-X Slce',e (F-3)
LDI53-0010-0007 Washer (F-3) IWI9] -2002-1314 Cable (M-3)
AN42B-C44 Bolt (1'-3) HD191-2002-1330 Cable (M-3)
MS171494 Pill (F-3) 15 50M3C4T36 Pin (F- 3)
L8-055D-4S8 spring (F-3) 28-2-0 SIpeve (F-3)

4 901730G Pill (F- 3) IlDI91-2002,·1312 Cable (M-3)
MS15001-0 Fit t lnr, (F - 3) 10 9017391-11 Turnbuckle (r-1)
M:';24665- 380 Pin (F-3) 9017394 Eye (F-2)
0-213-7/8 Shackle and pin 9019500 Nut (F-3)

(F- 3) 9017393 Eye (F'-2)
901736'1 Washer (F - 3) 9017392-3 Body (F- 3)

5 MS2039?-IIC85 Pin (F- 3) BLS14GT27 Pin (F-3)
MS24665-443 Pin (F-3) 28-2-0 cleeve (F-3)
LDI53-0010-0026 Washer (F - 3) IlDI91-2002-1314 Cable (M-3)

6 ,\lS20392-IIC83 Pin (F- 3) 17 9017365-2 H1ght-hancl block
MS24r,r,5-442 Pin (I'- 3) (F-I)
LD 153-0010-002G Washer (F-3) 9017306-2 Dlock (F-2)

7 9017357 Tie rod (1'-1) 9017367 Pill (1'-3)
901 '/358 Tie rod (X-3) ruDI14-1004-0007 Nut (F-3;
ARY -14CI,AF Bearin~ (1'- 3) 9017369 SCI'ew ~~--3)

AN316-14 Nut (F-3) 901736~ Wedge (F'-3)
ASBY-14-CRAX Be~ring (0- 3) BLNOT21 Pin (F-3)
MS15001 .. 1 FltUlig (1'-3) 28-2-G Sleeve (F- 3)

8 901 '/353- 3 Plat/orm (M- 2) HDI91 .. 2002-1318 Cable (M-3)
MS51967-7 Nut (F'- 3) 18 9017396 SlI'lIt (1'-1)
M~35337-65 Wa,her (F-3) 9017397 Strut (1'- 2)
LDI53 ..0010-0013 Washt'r (F- 3) MS24665-4<l3 Pin (F-3)
NASI099-6 Washer W-.') LlJI 53-0010-0026 \\'a8:lOr (F- 3)
MS35206-315 Screw (1'-3) MS20392-11C83 Pin (F- 3)
1I1S35206-314 Screw (1'- :1) 9017398 Clevis (F-3l
ruDI53-0l13-0094 Washer (I'- 3) 9017399 Screw (F-3)

9 9027043 Bracket (F· 3) LD114-0005-0017 Nul (F'-3)
ruDI53-0113-0094 Washer (I'- 3) BJ.SI4GT27 Plu (F-3)
LD153- 0010-0013 Washer (1'-3) 28.. 2-G Sleeve (1'-3)
MS35337-65 Washer (1'-3) RDI91-2002-1314 Cable (M-3)
MS35206-314 Screw (1'- 3) 19 901739[; Hight-hand strut
MS51967-7 Nut (1'-3) (1'-3)

10 5016 Ring (1'-3) 20 9017411 mock (F-I)
1l 9027040 Adapter (1'-1) MSI71532 Pin (F-3)

9027041 Adapter (1'- 3) 28-2-0 Sleeve (~'-~)

9027042 Boll (r'-3) RDlOI-2002-1314 Cable (M-3)
MS1716fl7 Pin (1'-3) 21 9024731-21 Truss (F-I)

12 901'1254-1 Adapter (F-3) 0024732 'rruss (F.. 3)
.--

Figure 16- 5. Air Transport Engine Handler (Sheet 3 of 5)
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Index Part -liidex -Part
No. No. Oescripllon No. No. Desel Iptlo"

21 BLMBlOSC1C Pin (F-3) L0153-0011-0017 Was~el' (F-3)
(cont) 2B-I-e Sleeve (F-~) MS20392- 5CI9 Pin (F-3)

1u)191-200~-t212 Carle (M- 3) 32 9024746 Bel; crank (F-3)
22 9024744-11 Lell-hand yoke (F-1) 33 902474'/ Bell crank (F·· 2)

9024744-12 RIght- hand yoke NAS1223-3L Bol! (F- 3)
(F-l) AN961-10 Washer (F- 3)

9024733-!. Lell·· hand yoke 34 901'/383 Lln!( (F-2)
(F-3) 35 ~017415-11 Clevis (F-3)

90:l4733-2 Rlght- hand yoke MS34665.. llil Pin (F· 3)
(f'- 3) AN961-416 Washer (1'-3)

90:a4736 ))olt (l"- 3) MS20392-3C33 Pin (l"- 3)
LD153-0010-0022 Washer (F· 3) 30 9017416 Nut (F-3)
~81l2N-4F-6 Setscrew (r'- 3) 37 9017403-11 Bracket (1"-1)

90247:15 Bushing (top) (F-3) 9017404·3 Bracket (F-3)
9024n4 Cam (bottom) (F- 3) RDl14-8001-0010 Nut (F-3)
1IIS171:136 Pin (F··3) LD153-0010-0022 Washcr (F-3)
9024745 Rctalner (F-3) RDlll-1016-1046 Bolt (F-3)
NAS1189-4TIO Scrcw (F- 3) LOI53-0013-0008 Washer (F-3)

23 9024739 Block (F-3) BLCOGT~4 PI" (jo'- 3)
MS20500-720 Nut (F-3) 28-1-C Sleeve (F- 3)
L0153-0010-0010 Washer (F-3) RD191-2002-1218 Cable (M-3)
RDlll-1010··6730 Boll (F-3) 9017405-3 Pin (F-3)

21 9024737 Clamp (F-1) 901741)7 Pin (F-3)
9024738 Fltttng (F-3) MSl71525 Pin (.F-3)
9024740 stud (F-3) 9017108 Pin (F-3)
9024742 aushlng (F-3) 28-I-C Sleevc (F- 3)
MS171528 Pin (F-3) 2S-3-M Sleeve (F-3)
9024?41 Stud (F-3) !{D191-2002-1230 Cable (M-~)

9024743 Cam (F-3) 38 9017410 Bracket (F-3)
26712N-4F-6 Setscrew (F-~) RDl14-8001-0008 Nut (F'-3)

25 9017386-11 Plug (F-2) L0153-0010-0018 Washer (F-3)
MS24665·373 Pin (::.<'-3) NAS10Oa-20A Bolt (F-3)
AN320.. 12 Nut (F-3) LJ)153-0013 ..000a Washer ("-3)
LOI53-0010,,0024 WushfJ" (F- 3) BLC12GT31 Pin (F-3)
NAS1112-360 Bolt (F- 3) 28-2-G Sleeve (F-3)

26 9017373 Cap (M-3) 39 12654 Caoter (F-1)
AN520-10R12 Screw (r'-3) NAS1230-17 Bolt (F-3)
AN981-iO Washer (F-3) NAS1230-7 Bolt (F-3)
NAS679A3W Nut (F-3) L0153-0010-0021 Washer (F-3)

27 9017376 Tuhe (M-3) L0153-0013-000a Washer (F-3)
MS24U65-300 Pin (f'-3) 40 23108 Caater rtg (F-2)
L0153-00ll-0022 Waahel' (F-3) 34124 Horn (1"-2)

28 9025009 Nut (F-3) 36090-1 Baseplate (F ·2)
29 9017374 Spl'ing (F-3) MS150465 Ball bearing (F-2)

9017377-3 Collar (f'-3) LM67048 Cone (F-2)
9017378 Collar (F-3) LM67010 Cup (F-2)

30 9017373 Tube (F-3) AS330-2012 Nut (F'-3)
AN101309 Bolt (F-3) MS24665-359 ptn (F- 3)
LD153-00ll-001a Washer (F-3) 11011-12 Retainer (F· ')
9017361 Spacer (M-3) 6230-11 O-ring (F-2)

31 9025010 Rod (F-3) 5033 Fitting (F- 3)
MS24665- 300 Pin (F-3) 6230-50 0- ring (F..2)

Figure 16-5, Atr Transport Engine Handler (Sheet 4 of 5)
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Index Part [ I"de" Part
No. No. DeHcrlptlon No. DescriptionNo~

40 51443-146 Axle (F-2) 1.DI5a-00l0-0018 Washer (1"-3)
(cont) AS364-2012 Nut (F-2) NASIOOB-20A Bolt (F-3l

41 EHD12-T-I0 Wheel W·2-) 1.1)153-0013-0006 W:lsher (1"-3)
30074 Wheel (1"-2) 45 9015965 Clamp (1"·3)
10034 Retainer (F-2) AN6-12A Bolt (F-3)
I 0002Y- T30 Spacer (1"-2) NAS679A6 Nut (1"- 3)
6227·23 O-ring (1"-2) 1.1.l1!>3-0010· 0014 Washer (1"-3)
3188 Cone (1"-2) MS35489-114 Grommet (1"-3)

42 51600 Bracket (1"-3) 46 9017365-1 Left- hand block
AS60-6-10 Sera\\" (1"- 3) (1"-1 )
1.DI53-001l-0010 Washer (1"- 3) 9017366-1 Block (1"-2)
AS364·624 Nut (1"-3) 9017367 Pin (1"-3)

43 51765n Brakc (F-I) RD1I4·1004··0007 Nul (F'- 3)
5176UL Brake (F-I) 9017369 Scrow (F-3)

AS60-6-16 Screw (1"-3) 901'/368 Wedge (1"-3)
1.DI53-001l-0016 Washer (I< - 3) B1.S4GT21 Pin (F-3)
AS364-624 Nut (1"-3) 28-2-G Slocvc (1"-3)
51764R Brake (F'-l) r.uD191-2002-1318 Cable (M-3)
517641. Brake (1<'-1) 47 9017400 Left-hand strut (1"-1)
51042-2 Shoe (F-3) 9017401 StI'ut (1"- 2)
51042.. 1MA lIouslng (1"-3) 9017402 Strut (1"-3)
51763 Pedal (F- 3) BLSI4GT27 Pin (F-3)
3/16X1-l/4L":; Roll pin (I<'- 3) 28-2-G Siceve (1"- 3)
51042-7 Shaft (F·,3) fUDI01-2002-1314 Cable (M-3)
51042-4 Cam (1"-3) MS24665-441 Pin ("'-3)
11761-4 Spring (F-3) 1,0163-0011-0030 Washer (1"- 3)
AN960-1216 Washer (1"- 3) MS<l0392-11C87 l>ln (I"- 3)
3/16X1-1/8LG Roll pin (1"-3) 48 902' -'i0- 231 ..,hassls (X-2)

44 9017359 Bracket (F'- 3) TI'. ,d5-14 Hohlor (1"- 3)
RD1H-BOOI-0008 Nut (1"-3) Ri>171-'082-0001 Plate (1"-3)

Figure 16-5, All' Tl'ansport Engine Handle\' (Sheet 5 of 5)

16-17, SHIPPING AND STORING.

1~-18. The air transport enl,'lne handler Is a
rotatable llem and must be r<,tllrned to Rl'c\cctrlync.
Contact responsible Ilocltetdyne ropr'lsentallve
for required shipping Instructions. Prepare all'
!l'ansporl engine handler for shtpptng or storing
In accordance with MlL-P-116, Method III, and
as follows: (See flgure 16· 5.)

a. Disconnect drawbar (1) and store 011
forward end of handler clmssls (48).

b. DllJconnecttumbuckles (ltl) from upper
attach points on handler chassis (malntcnance
posltlon).

c. Move blocks (20) to BLOCK LOC-'\TION
ENGINE l.OWER1W (forward posltlon) on
handler chassis.

18-14 Changed 8 December 1970

d. Hcmove righI-hand strut (19).

e. Lower rlght-"and block (17) onto block
(20).

f. Dlsconnecl and remove left-hand strut (47).

g. Lower lelt-hand block (46) onto block (20).

h. Conr,~ct turnbuckles (16) to lower attach
poInts on handler chassis (shipping posltlon).
Hand-tighten turnbuckles.

I. Stow rIght-hand slrut (19) and left-hand
strut (47).

j. Make sure thai yokes (22), blocke (23),
and clamps (24) are properly stored on he ndler
chassis.
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k. store truss on handler ~hassis, making
sure that plug (25) and clevis (35) are in501' 1('(1
imo gronllJJ(·ts on bracket (44).

I. rnsped all harclw'lI'e oC "ngine handler
Cor completeness and all lockpins Cor Cull
engagement.

m. Secure Engine COVel' (;4047 to engine
handler. (Refer 10 paragraph 16-30 Cor ship
piog and storing procedures for engine cover.)

n. Position all' transport engine handler on
truck/trailer with hancller resting on its wheels,
and unlock whnul lJl'ukos.

The air trans!,orl engine handlers
Illay he stncked nne on top DC another
with Ihe wheels oC the top handler
resting on r,tllcklng adapters (12, 13)
011 tile framo.

IG-19. ENGGiE: COVER G404'?,.

16-20. DESCIUPTION.

IG-21. The engine cover conslsls of a IIght
'Neight frame, a fabric cover, and a coatalner.
The frame Is constructed oC all welded-a luminum
ll,hlng and is made 11\ two parts. The top frame
h:ls a Cront and rear padde'l support, with
minor adjustment8 on the Cror,t support and
tlcdown straps on the rear of the frame. The
bottom frame has two padded supporls with
lledown straps. The cov"r Is t:l1lol'ed from
a walerpJ'ooC Cabric, cqulppcd with straps and
zlppors, and Is made in twl) parts. Due to
differences in maI1UrHr.t\1r4.~rsl installation of
zippers un covers, the upper anc.lluwer covers
must be re!l'.ined as a sci. F'Ol' future procure
ment and rework oC covers, the upper and lower
covers have thp sam'! serial number. The con
tainer is a bag made of the same material as
the cover. The container measures 36 by 72
Inches and has a <lrawstrlng closure.

16-22. OPF;RATION.

16-23. The ~nglne cover is used to completoly
enclose the engine during trlUlsportatlon and
storage. The hlbular Crame Is attached to the
engine anrl pl'ovides a support Cor the fabric

cover. 1'11<' cover is positioned around the
eneille and Crame and secured wlth sll'aps "lid
zippers. The c0nlaine" is used to store the
COV('~ when not inslalied on the eJ1b'ine.

16-24. MAINTENANCE.

16·25. Maintenance oC the onglne cover con
sists oC clisasselllbllllg, assembling, repairillg,
and shipping and stMlnl(. Clean englnp ('OVer
as oulltnerlin section r.

16-26. DISASSEMBLING, Disasscmhll' engine
cover as requircd to accomplish Ih'cessary re
pair 01' replacement, (Sec Clgure 16-6 Cor index
nBei part numbul's.)

IG-27. ASSEMBLING, Th('re are 110 spl'cial
llmtructions Cor assembly. (Sec fib'llre IG-6 COl'
Index alld part numbers, )

16-28. m~PAlHlNG, !lepalr tears allct holes
(a IlIrtXllllll1ll oC Ginches In leng1h and GbH'lws
in diameter), uslng nylon watel'pl'oOC cloth
(MIL-C-20696, Type II, Class 111), color 34087
(Federal Standard 595), extending 1-1/2 Inches
around perimeter o( tear ai' hole, and adhesive
ECI099 (Minnesota Mining and Mfg). TIl~ cover
must be I'eplac~d If a scam Is damaged.

16-29. StlJPPfl'lG AND STOnING.

IG-30. The engine c')ver is a rotatable item and
must be I'etw'ned to Rocketdyne. Contact respon
sible Rocketdy~e rep"e~cntallvefor reqUired
shipping inrormatlon. Prepare engine cover Cor
shipping or stl)l'ln!~ in accordance with Hocketdyne
Automated Packagln£: System (HAl'S), codes 10,
I, 0, 00, 00, 010, 0, RK392-600001, and as
Co!lows: (See figure 16·6.)

a. Disconnect bOltom frame (28) from lop
frame (27). Store attaching pins.

CAUTION

Straps (8, 9, 21, 22) of the engine
cover must not be used to aUach
the frame to the crate since damage
to strapa can occur during shtplnenl.

b. Invert top frame and secure on shipping
cl'nlc wilh metal straps. Use adequale padding
belween frame and crate to prevent damage.
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fi-3896-5 Section XVI
Volume 1 Paragraphs 16-31 to 16-37

-_. ----,-- -'
Ind')l( Part Indel(' Part

No. No. Descrlptioll No, No, Des" r iplioll
----.,--.

I IY-9020243-11( ) Top cover (X- 2) 15 9020230 S"rc\\' (D-3)
19-9026906-11 a Top cover (X-2) Hl MS246li5-132 PI11 (1'-3)

2 19-90202~3-21 Boltom cover (X-2) 1'1 MS20392-3C97 Pill (F·3)
19-902690ti- 21 (a) [loltom coYer (X- 2) 18 9020232 Ins"rt (Il 3)

3 NAS1137-S3S12F Pin (1'-3) 19 MS21665-281 Pin (F'- 3)
1tl)l!11·2002-1206 Cahle (1'- 3) 20 MS20392·· 4C69 Pin (1'- 3)
28-3-M Sleeve (1'-3) 21 NAS1213!'15K12 Strllp (F-3)

4 MS21665- 283 Pin (1'-3) 22 "AS1212PI5,JK70 Strap (F-3)
5 MS20392- 6C41 Pill (1"-3) 23 MS2-1665-'/1 Pill (1'-3)
6 RD191-4JOI- 0001 1A'I\ (1)-3) MS24 60 5- 285(a) Pill (F-3l
7 MS20392·1C75 Pin (F-3) 24 9020234 • PlId (D- 3)

MS24665-281 Pin (1'-3) 9020234-3(.1) Pad (1l··3)
8 NAS1213PI5K6 Strap (F-3) 2 ~) NAS670AB Nut (1'-3)
U NA812121'1 :;.JK40 Slrap (1'-3) 26 NAS566- 51 Bolt (1'-3)

10 MS20392·7C73 PL1IF-3) 9026904(a) Dolt 11'-3)
M~24665- 283 Pi .. (f-3) 27 9020229 Top ,rallle (X-2)

11 NAS4311T8-8 Spacer (F-3) 26 9015959 Boltom frame (X-2)
12 9020231 Support (10'-2) 9015959-11 (II) Doltoll1 frame (X-2)
13 0020226 COllllcclor (D-3) 20 10-90202-13- 31(1)) COlltailler (X-~)

14 NASI333-S6S 10D Pill 11'- 3) 10-0026906-31(a,l» COlltalller (X- 2)
1<0101-2002-1212 Cable (F· 3)
28- 3· r,: Sleeve (1'-3)

(a) Units incorporating MD2 challge.
(b) Units stored In Rockeldyne OF'P stores.

Figure 16-6. Engine Cover (Sheet 2 of 2)

CAUTION

Padded supports 011 the bollom frame
must be fadng up to p"event damage
to supports.

c. Invl'l'l boltom frame and scrure 10 top
frame. Usc adequate padding belween frames
to prevenl clali,age.

d. Siore malching or serialized engine
covers (1, 2) In a suitable conlalner.

e. Secure container to shipping crate.

16-31. TlIllUST CHAMBER PROTECTIVE
COVEll Gi2!§.. - ----

16-32. DESCfilPTION.

16-33. The thrust chamber protective cover
consists of foul' sellante sections, each of
which Is designed to covel' a specific quarter
secllon of the thrust chamber. (See figure

Ib-7.) Each secllon Is constructed of a hard
ouler shell and a protective Inner !llIdJing that
resls against the thrust ehambm' tubes. Whon
inslalled on the thrust chamber, Ihe cover sec
lions arc secured together wllh straps lind
bucklos.

16-34. OPEHATION.

16-35. The thrust chamber pl'olecli"e cover is
a molded shell contoured to fit the lower portio"
of the thrust chamber. The cover protects Ihe
exposed fuel tubcs from possible damage during
maintenance and shipping.

16-36. MAINTENANCE.

16-37. There are no special malnlenance In
stl'urliolls tal' Ihe thrust chamber protective
cover. Clean cover as outlined In section I.
(Sec figure 16-7 for ind .." and part nUl)'''Iers.)
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Volume I

.. I.~· I·f,

Index Part
No, No, Description

1 9021622 Pad (X-I)
2 9021623 Pad (X-I)
3 9020239 Pad (X-J)
4 9021550 Pad (X-J)

Figl1re 16-7. Thrust Chamber Protective Cover

16-38. SHIPPING AND S'rORING.

16-39. The thrust chamber protcrUve cover
is a rotatable item and must be returned to
nocketdyne. Contatt responsible Hocketdyne
representative for req,,\r~d shipping informa
tion. Prepare thrust chamber protectlve cover
for shipping or storIng in accordance with
MIL-P-lI6, Method lIf.

16-40• .!:!Q,1DABLE VERTICAL ENGINE
DOLLY.Q1Qll.

16-41, DESCRJPTfON.

16-42. The roadable vertlcal cnb'ine dolly
consists of a flat-bed chassis mounted on six
21-lncl1 cushlon-Iread Wheels, FOllr wheels
with parldng brakes are located at the I'car of

Ihe dolly and two wlwl'!,; a"(' I",'a!('<t ,11 til .. In,nl,
A (ow har and stt'('l'iIlH linka~p i~ :III,Il'/lPd It) tIll'
[ron I o[ the (lolly. Fonr ('alll .. a,;scml,h.,s al'"
a~,,) I~lc!\lded to tic down the en!!i, e to lh" <hllly.
(I:>('c hb'1.Jrc 16-8 lor lcadin!: pal'tlculars. )

Ilcillhl 28 IncheB

Width 140 inches

Length 180 Inches

Weight Ii, 100 pounds

Maximum load c<Ol,lat!ly 20,000 puundll

Proof load 40,000 poundg

Opcmthl!( surface. Gruded b'l'aVI'1
road, 01' better

Maxlmulll towln).! spced 10 Illph

Maximum rUml) ungle t; de~rccs
(wllh cnglne installed)

Minimum lurnln(; 1', lIus 212 inches
..-._-------

Filfuro 16-B. L ldlng Pal'ticuhu'ij Cor
Roadable Ver leal Enb'ine [Jolly

16-43. OPEHATION.

16-44. The roadable vertical entone dolly Is
used to support and trunsport the cn(.[inc or
nozzle extension in a vertical position fOl' rela
tlvely shOl'l dls!.1nees, such~ .. on site, building
to buildIng, and te.t stand. The <lolly is not
designed for transporting thc enb'ine on anothel'
vehicle. The dolly accom'llodatts the engine
wllhout the nozzle extension installed, 01' lhe
nozzle extension. Thc en(.[lnc is 5eelll'ed to tfle
dolly by two rcar cables attached to the tUl'bo
pump mounts and two forward cables attached
to the gimbal struts.

16-45. MAINTENANCE.

16-46. Maintenance of the roadable ver,ical
engine dolly consists of proof tcsting, dls
asse:l1bling, asscll1bling, servicin{~, and Sllipplng
and storing. Clean tho dolly as outlin~d in sec
lion I.
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Pal'a,.;raphs j(j-47 to 16-49

16-47. PROOF 'T'ES'1'lNG. Proof-test roadable
v"rtjcnl en~inc dollv at 24-manth lnter,",ls to
weight con.rtguration shown in figure 16- 9. The
prool load requll'cr' for proof testing must De a
minimum of 150 percent of the working load of
the dolly. The proof-test interval may be ex
tended If one of the conditions of figure 16-2
exists.

W.\HNING

Proof tests al'e haz.ardous; the!'e
fore, special precautions mllst be
taken. In addhlon to local and
standard safety requirements, the
test area must be cleaned and ade
quate ,lrotection provided for test
pet'r,onnel.

a. Obtain dummy weight assembly 1'-504'/380,
dummy sling 1'5047381, and Kirkslte wl'ights
specified in ligu!'c 16-9.

h. Connect an overhead crane and slin!:,
having a minimum luad capacity of 25 tons, to
test load.

c. Lift test lond high enough trJ position
roadable vertical engine dolly underneath.

d. Pusltion test load su that center of gravllY
is at aft end of dolly. Center test load between
stops on dolly. Make sure test loau evenly
eontacts dolly shock pads.

e. Lock brakes on dolly,

f. Hclievc all tension on hoist and sling for
3 minutes.

g. Remove testlo~d.

h. Inspect roadable vertical engine dolly
for dlGtortlon, weld crack~, Gr' yielding.

I. Hemove exlstinJ( proof load plate
RDl'II-103?-000i1, and usinJ( stencil-cutting
setung of a typewriter, transfer allinformallon
to new prrlOf load plate inc1\l'ling new inSlJecti0n
date.

16-48, mSA~SEMRI,ING. Disassemble road
able verllcal englne d')lly as required to accom
plish .lCcessary repair 01' replacemcnt. (See
ftgul'e 16-10 fo>' index and part numbers.)

._----_.----_.-

I
10'
1:'( HI5

Figul'e 16-9. HccomlJ1ended Proof-Test Setup
for Hoadable Vertical f~ngtne Dolly

16-49. ASSEMBI.fl\G. (See figure 16-10.) The
follOWing steps Include the special lHStl'UCtions
required doring assembly:

a. Torque rod end attaching screw of tongu~

(4) to 110-130 in-I\::.

b. Torque screws of bracht (r,) to 400- 500
In-lh.

c. Torque nuts o[ mou"t (6) to 400- 530 lI1-lb
and screws of mount (6) to 200-250 in-lb.

d. Torque attac~ing nuts of steering arm (7)
(0210-280 IH-lb and rod end attaching nuts of
steer g arll' (7) to 110-130 in-lb.

e. Tighten axle nut of wheel (8) until all play
In removed; then loosen nut 1/4 to 1/2 turn.

f. Torque nut of brake (10) to 110-130 in-h,

g. Torque all nut" of frynders (11, 12, 13,
14) to 160-210 in-lb.

h. Place one washer (16) under head of
attaching bolt of platform (15).
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Volume I

---- ---
Index P'ut Index Part

No. No. Description No. No. DescrIption

1 9019806-11 Pump mount FIU,-10 Rod end (F'-3)
lledown (P-l) 50147-147 Heduccr (1"-3\

9019807 Link (f'-3) ASoO-6-16 Screw (F-31
19-9019805-4 Cable (F-3) M815795-2l5 Washer (F-3)
NA81047-12P090 Turnbuckle (1"-3) M320364- 624C Nut (F-3)
NAS1340C2C22 Pin (F-3) 8 80159 Wileel (F-l)
HDI91-2002-1310 Cable (M-3) 503088 Seal (F-3)
28-2-G Sleeve (F-3) 24780 Till1ken cone (F-3)

2 9019803-11 Gimbal strut 24720 Timken cup (F-3)
tiedolln (F-l) 32119-1 Wheel (F·3)

9019804 Link (F-3) 15245 'Nll1kcn cup (F-3)
19-9019805-3 Cable (1'-3) 15123 Timken cone (10'-3)
9017367 Pin (V·3) 51146 Washer (1"-3)
NAS1334C2C21 Pin (1"-3) A8320··16 Nut (1"-3)
28-2-G Sleeve (F-3) AN380-4-7 PIn (!C- 3)
RD191-2002-1312 Cable (M-3) 501)12 Hubcap (P'- 3)

NASI047-12P090 Turnbuckle (F-3) 9 51604 Pin (F·3)
NAS1340C2C22 Pin (F-3) 10 51671-R Brake (F-I)
28-2-G Sleevc (F-3) 51671-1, Drake (F-l)
RD191-2002-1310 Cable (1"-3) AS60-6-IO Screw (F-3)

3 82106-49 Towbar (F-I) AS364-624 Nul (F-3)
701-350 Towbar (1"-3) AN960-616 Wa~her (1"-3)
51096 PIn (1"-3) 11 9021539-1 fender (X-I)

4 51963 Tcngue (F-l) 12 90"1539-2 Fender (X-1)
52213-500 Pin (1"-3) 1,/)153-0010-0014 Washer (F-3)
MS24665-425 PIn (F- 3) AN6-10A Bolt (F-3)
51091-17.3 Tio rod (F- 3) AN6-l2A Bolt (1"·3)
AN316-10L Nut (1"-3) AN6-15A Bolt (F-3)
AN316-1018 Nut (F-3) AN6-21A Dult (1"-3)
Fll-IO Hod end (F-3) NAS679A6 Nut (1-"·3)
50147-272 Hpducer (1"-3) 13 9021548-1 Fender (X-I)
AS60-6-26 Screw (F-3) 14 9021548-2 Fender (X-I)
MS15795·215 Washer (1'-3) LD153-00IO-OOI4 Washer (F-3)
MS20364-624C Nut (F- 3) NAS1226-2L Bolt (1"-3)

5 52331 Bra('ket (F·I) NAS1226-3L Bolt (F-3)
NAS1351-10-24 SerelV (F-3) AN6-IOA Bolt (I'- 3)
LD153-00l0·0014 Washer (I'-3) AN6-16A Bolt (1"- 3)

6 82172 Mount (F-l) ANG-2IA Bolt (F-3)
MS20008-28 Bolt (F-3) NAS679A6 Nut (I'- 3)
flD114-BOOI-000B Nut (I'-3) 15 90~1541 Platform (X-3)
MS20002CB Washer (1'-3) AN4-13A Bolt (1"-3)
NAS1351·B·32 Screw (F'-3) AN315.4 Nut (F-3)

7 52005-1 Steel'i Ill( arm W-l) LDI5:1-0010- 0009 Washer (F-3)
52005-2 Steering arm (F-l) 16 HDI53-0113-0048 Washer (F-3)

AN6-15A Bolt (F- 3) 17 9021547 Frame (X-I)
AN6-2M Dolt (f'- 3) 5016 Hlng (1"- 3)
AN960-616 Washer (1"-3) HDI '/1-1032- 0001 Plate (I'- 3)
MS20365- 624C Nut (F· 3)

FIgure 16-10. Hoadnble Vertic,al EngIne Dolly (Sheet 2 of 2)
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116-50. SERVICING. Lubricate (Method Xl
roadable vertical cmgine dolly l'very 6 months,

I and pack (Method Y) wheel bearings ~.nnually

with gear grease (MIL-G-23827l. Hefcr to
section I for lubrication procedures (methods).

or the thrust chamber nozzle extension. When
llftinl: the enb'ine and handler or hancUcl' alone,
the lonl{ cables with hOOJ<H arc used. When
lUting the nozzle extellsioll, t' . foul' cables
stored on the bars arc used.

16-51. SHIPI'ING AND STOJUNG. 16-58. MAINTENANCE.

16-54. DESCHlPTION.

16-56. OPBRATION.

(

('0 Of Tl':Sl' WEIG'lT
10 m~ \l,1T!lIN ONE-INCIi
FlADTUS Of' PJ..,ATFOHM
GEOMtTRlC CENTER

fl·5·1·R

Fig'llre 16-12. f(erommelll.led Proof-Tesl
Setup [or Engine Handler Sling

16-59. There are nu spectalmaintenance in
sll'uclions for the engine handler sling, except
for proof testing. (Sec figure 16-12 for proa[
testlnr..) Disassemble sling as required to
accompllsh necessary repair or replacement.
(See figure 16-13 Cor index and part numbers.)
Clean and rep?.!r engine handler sling as out
lined in section I.

L

24,000 pounds

216 inches

108 inches

600 pounds (approx)

48,000 pounds

1,000 pounds (each)

2,000 pounds
(strllight pull)

Proof load

Height

Maximum load capacity

Weight

Maximum load capacity
(stored cahles)

Width

16-55. The engine handler sling consists oC four
separator bars, eight cables, and a sling. The
separator bars have a self-alilllng, spherical
ban bearing On one end and a flange plate on the
other end. The bars are connected together,
forming a square, with lnckpins. The cables
have an eyc on one end and a hook on the olher
end. The sling has four cables fastened to a
single lift ring. The cables and sling are con
necled to the separator bars by shackle and
loekpins. (See figure 16-11 for 1eadtng
parliculal's. )

I'lgur<.> 16·11. Leading Particulars for
Engine Handler Sling

ProoC load

16- 52. l'npare l'oadable vertical engine dolly
for shipping 01' storing in accordance with
MIL-P··U6, Method lIJ.

16- 57. The engine handler sling, adaplable
at a single point to an overhead crane, Is used
to lift either Air Transport Engtne Handler
G4044, wllh or without the engine lnslalled,
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WARNING

NOTE

Section XVI
Paragl'aph 16-60

Sling (F'- 3)
Bar (F-I)

Plate (F - 3)
Cable (F-3)
Pin (F-3)
Pin (F-a)

Cable (F-3)
Sleeve (F-3)
Lug (F-3)
Screw (F-3)

Shackle (F- 3)
Clamp (F-3)
Retainer (F-3)
HelaineI' (F-l)
Pin (F- 3)

Cable (M-3)
Sleeve (F-3)

Pin (F-3)
Wire rope (M-3)
Sleeve (F- 3)

Cable W-l)
Tag (F-3)
Wire rope (M-3)
Sleeve (1'- 3)

---

Pert
No.

19-9019476
9019478

RDI71-1032-0001
19-9019477
DLC12GT38
BLC16GT35

RI>191-2002-1312
28-2-G
RDI91-4001-0005
AN535··4-6

NASI042-14
520CI00-375-S
9021536
9021ti37
NAS1334C3CI4D

RDI91-2002-3310
28-2··G

MS17984C1215
RD191-2002-1312
28-2-G

9021538
RD171-400B-0002
RDI91-2002-1308
28-2-G

Figure 16-13. Engine Handler Sling

3
4
5

2

,

12

6
7
8
9

10

11

Parts Indexed In the following pro
cedure at ~ Illustrated In figure 16-13.

16-60. PROOF TESTrNG. Preol-tesl engine
handler sling and cables 9021538 at 12-month
intervals. The prot'( load required for proof
testing must be a minimum of 150 percent 01
the working load of the sling. The proof- test
interval may be extended if the sling Is clean,
packaged, and stored. If proof-test expires
during storage, pl'oof testing Is 'llftndatory
belore use,

Proof tests are hazardous; there
fore, special precauflons must be
tpj(en. fn addition to local and
standard safety l'equir(,ments, tlle
test area must he cleared allli ade
quate protection prOVided for test
personnel.

-----_.
Index

No.

R-3896-5
Volume I
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8,200 pounds

16,400 pounds

16-61. SlllPPING AND STORING.

9 feet (approx)

5 by 6 feet (approx)

200 pounds (approx)

a. Ohtaln a solid test load c(>nstrucled to
dimensions Ihat estahlish (lent"r of gravity (cg)
limit as shown in figure 16-12.

NOTE

If a sollel tesl load is not avallable,
construct a ri gid structure capable
of sopporting 48,000 pounds (slructurp
weight included).

b. Connect an "ver/wad holsl Ihal has a
minimum load capacity of 25 tons to lifting
eye of sli-lg (I).

c. Check thaI all callIes (3) are properly
allac:>ed and Ihat lockpins that secure bara (2)
together are properly installed.

d. Position handler sling over test load and
hoot< 4 cables (3) to lifting ey"s of test load.

WAHNING

Make sure only single test loads, as
sjJecified, arc USfU during proof load
ing, since Individual test loads at each
cahlp. car. refiult in injury 10 I.ersonnel
anl1lia,nal;(; to ,q'Ji"iUt'nl.

e. Slowly lift test load unUl II clears floor,
observing sling fol' any Irrel,'Ularities, and hold
test load suspended for 3 minutes.

I. Lower test load 10 floor, and inspect
sling for distortion and cable~ fol' broken
strands, frays, and kinks.

g. Unhook cables (3) from test load, and
secure ~quipmcnl.

h. Provide a solid test load 012,000 pounds
anti an overhead hoist th"t has a minimum I,"'d
capadty of 5 10118. (See figure IS-12.)

I. Remove the 4 cables (12) from stored
posillnn on sling bars (2l and conl1cct each
cahle, In turn, to holst and tesl load.

i. Slowly lift lest load until It clears floor,
observing cable for any irrCh'lllarllies, and
hold test load suspended lor 3 minules.

k. Lower tcst load to floor, and Inspect
cahle for bl'oken strands, frays, and kinks.

1. fnstall cahles (12) In stored l)osltions On

sling bars, and securc equipment.

m. Remove existing Ilroof-Ioad plate
lilll'II-1032-0001 and, using steneil-cuttinr,
selling of a typewriter, transfer all informatioll
to new proof-load plate, including new inspec
tion dalc. fnstall nev. plate whel'e old Illste was
rt'moved.

n. Removc existing proof-load lag
RDI71-400a-0002 and, using stencll-cUtling
settillg of a typewrller, transfer all inform'ltion
to new tag, Including nell' inspection date. In
slall new tag where old tag was removed.

16-62. Prepare elogine handler sling for ship
l'in(( or storing In accordance with Rocketdyne
Automated l'ackagin{\ System (flAPS), codes
10, 1, 0, 00, 00, LK, and X.

16-63. Ji;NGlNE V31.tTlCAJ", SLI1:lQ..G40M.

16-64. DESCRIPTION.

16-65. The engtne vertical sling cor,slsts cf a
triang\:lar-lrame spreader bar, three cables,
two lillY,s, two IGgs, and a lifting eye. The
longest cable of the three is fa~tened to a platt'
on the spreader bar, and all three cables are
l'entr:,lIy connected 10 Ibe lifting eye. The two
legs may he removed Irom the spreader bar
and arc fastened to the bar hy means 01 lockplns.
The two links arc stored all the frame and when
used are attached to the frame and the two short
cables with lockpins. (See figul'e 16-14 for
leading particulars. )

Height

Triangular frame

Weight

With links 19-9020237
lnsmlled

Maximum load capacity

Pl'oof loacl

Without links Installed

Maximum load capacity 20,000 pounds

Proal load 40, 000 pounds

Figure 16:-i'4"'-- J"eading Particulars for
Engine Vertical Sling
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:0-66, OPERATION,

6,OOQ·L8
.vF.:[(~HT--

- l";N(,lm;

! \'EnnC,\L
Sl.lZ\r.
tj405~

--- E~GI:-:£DtlMMVP 
W[IGIIT FfMME
B8-9011417--

r..... ENGINE
DUMMY
WEIGHT

+~~~~~~8=8_90::;J14'"
L~ ~,,-~

WARN.NG

16-68. MAINTENANCE:.

Proal tests aI'''' huardous; there
fore, speelalt,recautions mllst be
taken. In additbn to local and
standard safety requirements, the
test area must be cleared and ade
quate protection provided lor test
personnel.

NOTE

16·67. The engine vertical sling, supported by
a facility holst, is used to lift the thrust cham
ber of an engine from a vertical position. When
the sling is used to lift the thrust chamber, both
sling links and all three cables are used. The
two links are fastened at one end to flttings on
the spreader bal" and at the other end to the two
short cables that are attached to the lifting eye.
When lifting a complete engine, the large cable
attached to the plate is used without the links
attached. Five att.~chm ~nt hall'S in the plate
provide options for center of gravity alinement.
The lifting eye ts provided for lifting the sUng.

16-69. Maintenance of the engine verttcal sllng
consists of proof testing, disassembling, lind
assembling.

16·70. PROOF TESTING. Proof-test engine
vertical sling at 12-month intervals using
weight configuration Ustl'd tn figure 16-15. The
proof load reqUired for proof testing mu.~t be a
minimum of 150 percent of the working load 01
the slinE;, The prOal-test interval may be ex
tended if the silng Is Clean, packaged, am.l stored,
11 proaf-test expires during storage, proof test
Ing Is mandatory belore use.

1fJ~r""1.~'170_LOe WEIGl/'S

,"'I-S·I- t.)-------

500-LU
WEIGHT

Figure 16-15. Hecommended Proof-Test Setup
for Engine Vertlcal Sling

Changed 8 December 1970 16-25

Parts Indexed in the follOWing pro
cedUl'e are lllustrated in figure 16-16.

a. PrOvide englne dummy wetght frame
assembly 88-9017417, engine dummy weight
assembly 83-9014863, and assorted weights.

b. Remove sling links (12) and adapter (14)
from stored posttion on frame, and connect
sling links to the 2 short cables of sling cable
(4) and adapter to lilt plate on Irsme (13).
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c. Connect an overhead hotst that has a
minimum load capacity of 25 tons to sllng cable
(4) 11ft eye.

d. 1'0sltion sling over test load (1~, 400
pounds), and cOlUleci sling to the 3 attach points
on test load. (See ligure 16-15, test No. 1.)

t. Slowly lift test loa,l until it clears !loor, •
obsel'ving sling for any Irregularities, and hold
tE'st load suspended for 3 minules.

j. Lower test load to lIoor. Inspe ,t sling
and adapter (14) for distortion and cab:e for
brol{en strands. frays, ar.d klnJ{s.

e. Slowly !if( test load until It c.lears 11001',
observing sllng for any irregularltles, and hold
test load suspended for 3 mi!\utes.

f. Lower test load to !loor. Inspect sllng
and adapter (14) for distortion and cables for
broken strands, Irays, and kinkS.

g. Remove sling from test load and dis
connect sling links (12) and store on frame.

h. Position sling over test load (40,000
pounds), and connect sling to the 3 attach pointe
on lest load. (Sec figure 16-15, test No.2.)--

II

I I
I

I I I

4---

k. Disconnect sling, and seCure equipment.

I. Remove el<tstlng proof. load Illate
RD171-1032-0001 and, using stenc'l-cutting
setting ol·a typewriter, trallsfer all Information
to new prol)l-Ioad plate, Includinr. new inspec
tion date. Install new plate where old plate was
removed.

16-71. DlSASS~;MBLlNG. Disassemble engine
vertical sling as required to accomplish neces
sary repair or replacement. Clean sling, when
necess;U'y, as Qutlined In sectton 1, (Sce
figure 16-16 for Index ami part numhers.)

1

6

=

£ '6- ,

• ~ ." ..___10
._~ ......

f1·5·1·1I

j

16-26
Figure 16- 16. Engine Vertical Sling (Sheet 1 of 2)

Changed 8 December 1970
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Index Part rndex Part
No. No. Description No. No. Descrlplton---- -----

I NAS509-20 Nut (1'-3) 10 9020246 Bushing (1'-1)
2 MS35338-93 Washer (1"-3) 11 NAS1343-C3C21 I' Pin (1'-3)
3 NASl320-42 Bolt (1'-3) 12 19-9020237 Sllllg link (1'-3)
4 19-9020238 Sling cable (1'-3) 13 9020235-31 Frame (1'-3)
5 NAS1343-C3C22F Pin (1'-3) ItD171-1032-0001 Plate (1'-3)
6 RD191-2002-1212 Cable (M-3) 14 9017823 Adapter (1'- 3)

28-S-M Sleeve (1'- 3) NAs1343- C2C21 Pin (1'-3)
7 NAS1338-C3C22F Pin (1'-3) RD191-2002-1316 Wire rope (1'-3)
8 9020236 Sling leg (1'-3) 28-2-G Sleeve (1'-3)
9 NAS1341-C3C21F Pin (1'-3)

-------"
Figure 16-16. ~;nglne Vertical Sling (Sheet 2 01 2)

16-72. ASSBMBLING, (Sec figure 16-16.)
The special instructlon during assembly is to
torque nut (1) to 100-120 It-lb.

16-73. SIDPPING AND STORING.

16-74. Prepare engine verltcal slh:g lor ship
ping 0" storiTl~ in ac('ordance with RockCltdyne
Automated Packaging System (RAPS), code,; 10,
1, 0, 00, 00, 00, and O.

16-75. TURBOPUMP DOLLY G4056.

16-76. DESCRIPTION.

16-77. The turbopump dolly consisls of a rec
tangular chassis mounted on four casters, a
verltcal pUl1lp mount on each side of the chassis,
and a single strut at the front support. Hftlng
eyes and lorklilt guides are also Included lor
lifting the dolly with the lurbopump Installed.
(See lIgure 16-17 for leading partlculars.)

Height 64 Inches

Width 56 Inc'les

Length 76 tnches

Weight 500 pounds

Maxtmulll load capacity 3,300 pounds

Proof load 5,000 poundll

F'lgu,"e 10-17. Leading Particulars lor
Turbopump Dolly

16- '/8. OPERA'l'ION.

16-79. The turbopump dollr i" a portahle unit
designed to hold the turbopuJl1p in a vertical
positlon lor buildup, maintenance, tOWing, and
storage. The blocks are bolted to the turbo
pump mounting pads at the rear side of Ihe fuel
inlets and then pinned to the Raddles, The strut
is attached to the fo)'ward mounting lug of (he
turbopump to hold the 11UI1lP in the vertical
position.

16-BO. MAINTeNANCE.

16-81. Maintenance of the turhopump dolly
conststs 01 proof testing, disassembling, and
assembliTlf"

16-82. PROOF TESTlNG. Prr)of-test turbo
pUl1lp dolly a( 24-monlh in (ervals using weight
listed in figure 16-18. The proal load required
for proof testing must be a minimum of 150 per
cent 01 the working load of the dolly. Thp
proul-test Interval may bp extended If one of
the condHions 01 figure 16-2 exists.

Changed 8 Der-ember 1970 16·27
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a. Torque bolts (10) to 70-90 in-lb.

1.>. Torque bolts (14) to 24-30 in-lb.

c. Torque bolts (18, 20) to 100-145 in-lb.

16-84. ASSEMBLING. (See [(gure 16-19.) The
follOWing steps Include the special instructions
reqUired during assembly:

16-83. DISASSEMBLING. Disassemble turbo··
pump dolly as reqUired 10 accompllsh necessary
repair or replacement. (See figure 16-19 for
index and part numbers.)

h. :lemove existlng pI'oof-Ioaa plate
R0171-1032-0001 and, uslllg stencil- cutting
seiling or a typewriter, transfer all information
to new proof-load plate, Including new inspec
tion date. Inslall new plate where old plate wus
removed.

Fl·5·j·12

~
\

\
TLRUOPI'MP
OOLt.. 'Y
(14(1$5

Figure 16-18. Recommender! Proof- Tel,;t
setup for Turbopump Dolly d. Torque bolts (22, 23) to 20-30 in-ib above

locking torque.

WAitNING

Proof tests are ha ?ar(\ous; there
[are, S\",cial preca'jlions mu[;t be
taken. In addition to local and
standard safety requlrem Jl\ls, the
test area must be cleared and ade
quate protectlon provIded for t~st

personnel.

e. Inslall swivel locks (26) on Inboard side
of caster (25) with bolts (22).

16-85. SHIPPING AND STORIN0.

16-86. Prepare hlr1.>opump dolly for shipping
and sloring in accordance with Hocketdyne
Aulomated Packaging System (RAPS), codes 10,
1, 1, 11, GE, 00, and O.

a. Obtain turbopump dummy" eight assembly
88-9012665.

b. Position dolly on level floor with all
casters contacting floor an.\ swl vela leJ(·ked.

c. Cvn1wcl an overhead holst that has a
minimum load capacity of 3 tOilS to eye on test
load.

d. Slowly lift test load enough to posHion
dolly under load.

e. LONer test load unlll holes t~ test, load
arc seated on blocks (17, Ilgt're 16-1q).

f. Relieve alilensioll en hoist for 3 minutes.

g. Remove test load, and inspect dolly fol'
dlstortlon, weld cracks, or yielding.

16-87. 11JRBOPUMP S_~lliG fJ40~.

16-68. DESCRlP11ON.

16-89. The lurbopump sling consists of a frame,
two mounting pads, two arms, two supports, a
mounting ring, and II chain hoist. The frame Is
eonstructed ?f square steel tubing welded into a
U-shape. A llftlng plate is incorporaled in Ihe
frame. The oval-shaped mounting pads eonsist
of low-carton steel plate wllh mounting hoi':,;
and I.,ounling flanges. On units Incorporating
MDI ch~nge, additional moulltinrv holes are pro
vided In the pr,df" to cOl'respond to char:ges of
h.rbopump fuel Inlels. The arms are constructed
of a stainless-steel tube and a mountin~ plate.
The supports are construcled of seamless steel
I\lblng wHlt a hearing pressed Into the tube and
a mO\mtln~ tongue. The ring Is constructed uf
steel plat.e w' tIl a IUt rtng and mountlng holes.
The holl;t is a self-Io(:klng, chain-drivel. unit
with a lift hook. (See figure 16-20 for leading
particulars. )

16-28 Changed 8 December 1970
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7
8
9

28
29

26
27

14
Hi
16
17

18
19
20
21

10
11
12
r

22
~3

24
25

Index Part
N!~o~,__""",-;"7-:N!lO~'. J2escrll1.!.1.,,·o",n__

I NASI022CI'/ Nut (F-3)
2 1,0153-0010-0328 Washer (F-31
3 ANIO-371\ Holt (F-3)
4 9019491 Dolt W-3l
5 NAS509L24 Nut (F- 3)

9019492 Nut (F-3)
NAS509-24 Nut (1<'-3)
9019493 Sb'ut (F. I)
NAS1341C3C36D Pin (P-3)

RDI91-2002-1320 Wire rope (F-3)
28-2-G 81eeve (F-3)

NAS1226C61, Bolt (F-3)
LD153-0010-0014 Washer (F-3)
9019495 Saddle (p. 1)
NAS1341C3C34D Pin (F-3)

HD191-2002.. 1320 Wire rope (F-3)
28-2-G Sleeve (F-3)

NASI223CIN Bolt (F-3)
LD153-0010··0008 Washer (F-3)
9019496 Hfng (F- 3)
9019498 Block (F-l)

AN9-12A Bolt (F- 3)
LIlI53-0010-·0020 Washel' (F-3)
NAS509-9 Nut (F-3)

NAS1227C6L Boll (F-3)
LD153-0010-0016 Wash... (F-3)
NAS1227C26L Bolt (F- 3)
9019497-I Right-hand saddle

(F-I)
9019497-2 Left-hand saddle

(P-l)
NAS1228C16L Bolt (f·...~)
NAS1228Cl0L Holt (F-3)
LDI53-0010-0018 Washer (F-3)
12779 Caster (F··I)

11829 Castp.r (F-2)
11241-66 Reducer (F-2)

11761 ,Swivel lock (F-2)
23016 Caster ril( (F-2)

11522- 56 Axle (F-2)
AS364-1614 Nut (F-2)
5134l-ii3 Kingpin (F-2)
MS24665-357 Colter pin (F-3j
AS320-16 Nut (F-2)
11132 Washer (F-2l
10158SL-3 Baseplate (F-2)
6230-34 O-ring w- 2)
A-2297 Bearing (F-2)
B-2018 Bearing (F-2)
11012-10 Retainer (F-2)
6230-5 O-ring (F-2)
'r-126W Bearing (F-2)

EHDI0-T-I0 Whilel (F-~)
9019499 Frame (X-1)

RD171-1032-0001 Plate (f'- 3)
___"5",,5,-,!5."-5_. __fiI_'.!&.lF-n _

Flgul'e 16-19. Ttlrbopump Dolly
Chal.ged 8 December 1970 16- 29
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Height

Width

98 Inches

76 inches

NOTE

Parts Indexed In Ihe lollowlng pro
cedure are illustrated in lif,'Ure 16-22.

-----:-----:--
Figure 16-20. Leading Particulars for

'I'urbopump SUn/;

Depth

Weight

Maximum load caparity

Proof load

22 Inches

425 pounds

3, 500 pounds

7,000 pounds

a. Obtain turbopump dummy weight assembly
88-9012665 and a 2,OOO-pound weight.

b. Connect an overhead holst that has a
mir;lmum load capacity or 4 IOns to turbopump
sling lilt eye.

c. Remove pads (5) froll! ~ sling, and install
pads on test load.

g. Lower tesl load to 11001', and inspect sling
lor distortion, weld cracks, 01' yielding.

d. Position sling over test load, and lower
sling until pins (4) can be inserted thl'ough pads
(5) •

TIF:OOWN
CHAIN

r
I...

rUHooNIMP
SUNG 04057

e. Hemove ring (21) and holst (22) from sling.

I. Slowly 1111 tesl load until it clears 11001',

observlllg sling lor any irregularities, and hold
test load suspended fol' 3 minules,

Proof tests are hazardous; there
rm'e, special precautions must be
tal'en. In addition to local and
standard saflety re'1uiremenls, the
test area must be cleared an,i ade
quate prolecllon provided lor lest
persvnnel.

16-90. 0PERA110N.

16-91. The turbopump sling. oupported by a
facility hoist, is used to lift the !11rbopump
during removal and installation of the pump
on the engine and on the turbopump dolly. The
mounting pads are boiled to (he turbopump luel
inlds, and the ring Is bolt~'d to the oxldi?er
inlet. The ~oist chain is hoollCd to the ring
and is used only for rotating the turbopump
after It is secured to the sling. The mounting
pad~ are secured to the arms with lockplns.
One arm is capable of being locked so the
turbopump may be posltloned at lour different
posltioJlS.

16-93. Malntenan~e of the turbopump sling
c'>lIsists of proof testing, dlsassembllnlJ,
assembling, and servicing.

WARNING

16-94. PROOF TESTING. Prool-test turbo
pump sling at 12-month intervals using weights
listed In figure 16-21. The proolloacl required
for proollesting must be a minimum of 150
percent of the working load 01 the sling. The
prool-test interval may b~ extended if condition
5 of llgure 16· 2 exists.

16-92. MAINTENANCE.

Figure 16-21. Recommended Prool-Test
setup I~l' Turbopump Sling

16-30 Changed 8 December 1970
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Index Part Ind(!x Part
No. No. Description No. No, Descripllon

1 J\.N315-8R Nut (F-3) I I 9021529-21 S"(Jp"l't (F- 31
NAS509-7(a) Nut (F-3) 12 NAS1338A5S48D Pin (F-3\

2 LDI 53 - 0013-0006 Washer (F-3) ItDI91-2002-1320 Wil'C l'OP(' (1-3)
LDI 53-001 3- 0005(a) Washer (F-3) ~8-2-G Sleeve (F- 3)

3 RDlll-3003-3818 Bolt (F·3) 13 9021532 Arm (F-3)
RDI 11- 3003-3730(a) Dolt (F-3) 14 9021529·11 Support (F-3)

4 NASI341A5S20D Pin (F-3) 15 AN315-12F Nut (F-3)
IU)191·2002-1320 Wire rope(F-3) 16 LDI 53 -001 0-0024 Washer (F-3)
28-2-G Sleeve (F-3) 17 AN12-47A Bolt (F-3)

5 9021531 Pad (F-3) 18 AN315-7R Nut (F-3)
9025199(a) Pad (F-3) 19 AN7-12A Bolt (F-3)

6 MS20500-1614 Nut (F-3) 20 LDI53-0010-0016 Washer (F-3)
7 I,DI53-0010·0028 Washer (F-3) 21 9021528 mll:~ (F-3)
8 9021533 Ring (1'-3) 22 4504 Hoist (F· J)
9 9021534 Washer (F-3) 23 9021030 Frame (1'-3)

10 9021535 Arm (F-3) RDI71-1032-0001 Plate (F-3)

(a) Units incorporating MDl change JI
Figur'e 16-22. 1'urbopump Sllng (Sheet 2 of 2)

h. Remove sling froll1 test load and over·,
head hoist, and secure equl,plllcnt.

i. Remove existing proof-load plata
RDI71-103:I-000I and, using stencil-cutting
settlnr, of a typewriter I transfer all tnIormaUon
to new proof-load plate, Including new Inspec
Uon date. fnstall new plate where old plate
was removed.

16-95. DISASSEMBLING. (See figure 16-22.)
Disassemble lurbopump sling as required to
accomplish necessary I epail' or replacement.

16··96. ASSEMBLING. (See figure 16-22.)
The following steps Include the special instr/le
lions required during assembly:

a. Torque nuts (I) to 330-430 in-lb.

h. Torque nuts (6) to 40- 50 In-Ib above
locking torque,

c. Torque nuts (15) to 150-195 It-lb.

d. Torque nuts (t8) to 330-430 in-lb.

10-97. SEnVICING. Servicing the turbopump
silng consists of applying dry-film lubricant

I (Method V) R130140-007 (Hocketdyne) to arms
(to, 13, figure 16-22) when film Is removed by
wear or damage. Refer to secHon I for lubri
cation procedures (methods).

16-98. SHIPPING AND STOIlING.

16-99. Prepare turhopump sling for shipping
C~ storing in accordance with Rocketdynr Auto
mated Packaging System (RAPS), codes 10, I,
0, 00, 00, 00, and O.

16-100. ENG[NE HANDLINv DOLLY G4058.

16.. 101. DESCRIPTION.

16-102. The engine handling dolly consists of
a flat-bed chassis mounted on four dual casters.
A padded flat frame on top of the dolly serves
as a support for the enb1ne at ii,s thrust-exit
ring. All four sets of castel's incorporate wheel
brakes on the outboard wheel. The tow bar Is
detachable and may be stored w:,en desire'J.
Four cables, which secure the enl,1no to the
dolly, are stored In a compartment allhe rear
of the dolly. Engine tiedown and dolly tiedo\\'n
I'lngs are provided at each corner "f Ihe chassis.
(See flgur~ 16-23 for leading particulars.)

16-103. OPEllATION.

16-104. The (,ngine handllnr, dolly is used to
support and move the engine or thrust t:lamber
in a vertical position within assembly bUlidinr;s,
repair shops, or hangars during engine bulidup
and maintenance. The handler is not designed
for transporting the engine or Ihrust chamber
on anolher vehicle. When there is a consider
able dlsl.illce between points of use, the handler
must be transported by anuther vehicle. The
four cables, secured to rings un each eurner
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Length

HeIght

Width

Opcrnt1J1~ t.:urfncfJ

c. Torqclc n1'l8 of housing bolts o( brake (7)
to 110-130 in-lb.

d, Torque screws olin arl<e! (8) to 110-130
I.,-Ih.

c. Till/lIen Whee! (10) aXle nul and caster
rig (9) kingpin nul until 'In play Is removed;
ther. loosen nut 1/4 to 1/2 turn.

16-110. HEPAlRlNG. The dolly bumpel' (ll,
Itgure 16-24) or pads (13 through 17) Illay be
repatred as follows:

WAHNfNG

The (ollowlnl\ l)roeedul'e flpeciflcs
toluelle, which Is flammablc and
must nol he lIsed near heat or open
flame. ft Is a (axle solvent. In
halallon o( its vapors or prolon!(ed
contact with the liquid cnn Clluse
serlnus Injury 01' dcath.

f. To~qu.' screw of locator (12) to 25·35 In-lb.

a. Remove all oj deteriorated 01' damaged
pad 01' bUlllper.

The (ollowlnl: proeedu,'e specUios
trlchloroethylenc, which Is a toxic
Aolvent. Inhalation of lis vapors or
[ll'olonl~l'd con(aet with lhe liqUid
can caUBe sc,'lo\ls Injury or dl'ath.

WAI~ING

b, llelllove all old adhesive f1'01l1 metal 6ur
face and ,my loose adhosive from pnd or hUllIper
using tolucne (Ff'c1ei'U1 SpI,cHlcalion '1"/'- T- 548)
and a woodenpacldlc.

d. Apply one thin, even coat of adhesive 584
(Coast Pro-Seal) to metal surface and pad 01'

bumper, llnd allow adhesive to become tacky
(apprOXimately 15 mInutes). To determine
proper s!al(e of tackiness, touch a knuckle or
a piece of clean cellophane to adhesive and il
adhesive ad'lercs and docs not pull away w!th
knuckle or cellophane, the adhesive Is ready
for bonding.

c, T"orou~hly <:Jelln entire bonding area o(
!l11)11I1 surface by Wipilll: wllh a clean, lint-free
cloth molslened with trlchlproelhylelle
(Mll.- T-2'1602).

Maxlmulll load capacity

t'roof load

20 Inches (allprox)

12G Incl.es (approx)

1fi9 Inches (approx)

4,000 pounds (upprox)

20,000 pounds

40,000 !lounds

C"ncrdc !loor and
adjnc('nt concrete apron

Maximum towing speed 2·1/2 mph

Maximum ramp ang!" 5 degrees
(Wlt/l..2.~ln:._~.~t.'lle(~ • _

FlgUl'e 16··23. ),e'lCli/lll l':\rllculars 1m'
Enl~lne II,lJ,dlln'l Dolly

16-107. PHOOl'- TbSTl"lG. Proof·(eut enr;lne
hnndllnf( dolly al 24-lIIonlb IntervalS IIslng
\\'e1bht con(,gurnllon sh"w" In llb'UI'e 16-9. Since
en!(ine handllng d'Jlly loadln~l and ticdown require
ments arc Identical to roadable verllcal ~Ilglne

dolly, perform proccduros 01 parHgrHph 16-47,
Tile pl'oof load requll'NI for proof tesllng must
be a ',inllllum of 150 pf'recnt of the working
lond o( tho dolly. Til., p"""f-test lnt"rvallllny
bn t'xtcm! ., If "ne "f lhe conditions "f flgurc
16- r. e;dsth.

l6-l0H. l>ISAI;SgMBL1NG, Disassemble engi'H!
handling dolly as requll'ed to accomplish neces ..
sary rwalr or replacement. (Sec f1g-Jre l6·?''!
lor Imlex llnd "art nul ·,berB.)

16·109. ASSF;MllLING. (Set' Itgure 16·24.)
The following steps Include the speclallnstruc
tlcms requirerl during assembly.

a. Torque nuts of mCiunting bolls Clf easter
(4, 5) to 85-115 ft· lb.

b. Torque muuntlng boll.s o( swivel lock (6)
to 110-130 In-lb.

of t.he chassis, arc attache:! to the turbopump
mounts aaJ gimbal struts to secure the englnp
to the dolly.

16-105. MAINTENANCE.

16-106. Malntenan('(' 01 tlw enb>1"e handlinl(
dolly consists 01 prool (esllne, dlsasBemblin~,

asseml..lin!:, rei,airlng, and servlclnl(. Hepninl
sJrlace area and/or lettering, as requlrpd, when
pain'. becomes chipped, Bcratched, or worn oll
and when lettcl'(ng becomeH IUcglble. (Ilefer
to seellon I for painting Information.)
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Description

51042-1)

AN960-1216
5J012-4

9019803

12782-~

51664 ·r,

MS20f,OO-1018
MS20364·1018
LDI53-0010- 0021
ANI0.. 64A
ANI0·,OGA

51066·4
AS6fi- 5-0
MS35:l33-41

51661-R

Gimbal strut ticdown
(1"- t)

9019804 L1n!< (F'- 3)
19-9019&05-2 CabJe (1"-3)
9017367 Pin (F· 3)
NAS1334C~C21 Pin (F-3)
28-2-G Slecv,' (F-3)
HD191-2002-!312 Cahle (M-3)
NAS1047-12P090 1'urnbucklc (F-3l
NAS ' 340C2C22 Pin (1"- 3)
28-2-0 Sleeve (1"·,3)
H0191-2002-1310 Cable (F-3l

9021527 Tow bar (1'- 2)
NAS1342- C2C· 26D .'1 n (1'- 3)
lill191-2002-III0 Cl.blp (M-3)
28-2-0 Sl~l'\'p (J -3)
AN530·6H6 Screw (F.3l
LD\53-0010-0001 Washe" (1"-3)

12782·\ "nfl.hant! caster
(F-l)
llI~hl·hand t~ster

(1"-1 )
Nut (F-3l
Nut (F. 3)
Washel' (F-3)
Dolt (1".3)
Bolt (1"-3)

SWlvpllock (F-1)
Scrcw (1"-3)
!.ockwl\shoJ' (F-3)

!lIght- hand hl'ake
(F-l)

Lefl- hand brake
(Ie-I)
Pedal (:f-3)
Holl pin (1'-3),
3/10 by 1-1/4 in.

Washcr (F-3l
Cal'll (1"-3)
Holl pin (I"-3),
:1/10 by 1-1/8 In,

Shoe (F-3)
Spril'g (1'-3)
Sllolt (F'-3)
/lousing (P- 2)
Screw (F-3)
Washer (F-3)
Nut (1"-3)

nl'acltet (F-3)
Screw (1",3)
Lockwasher (F- :l)

51042·2
1I761-4
51042-'1
51042·1
ASOO-O-16
AN960-61~

AS364-624
5l4'/8

AS65-1-B
MS35334-19

2

3

5

7

6

8

1

R-3896-5
Volume I

';""I'--;\dc-e-x----Part
No. No.

Description

Pump mounl
tledown (1"-1)
Lll\k (1"-3)
Cable (F-3)
Turnbuckle (F- 3)
Pin (F-3)
Cable (F-3)
Sleeve (F'·3) -----

9019806

9019807
19·9019805-1
NAS1047-12P090
NAS1340C2C22
FUJI91-2002-1310
28-2-0

1

~---,-9

I

Index Part
No. No.----._..-

10

Seetion XVI

,...---- '--".....------,

L ---'"I r,·t-I I ,

F'lgul'O 16-?4. Engine Handling Dolly (Slwol 1 or 2)
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R-3896-5 Section XVI
Volume I Paragraphs 16- 111 to 16··120

lrl<lex --I 'art Index Part
No. No. Description No. No. DC'$(,' l'ipl ltm

9 23059 Caster rig (F-2) 3188 Cl1lW (1'-2)
11522-133 Axle (F- 2) 10002Y-T18 Sparer (1"·2)
AS364-1614 Nut (F-2) 6227-23 O-ring (F-2)
51488- 243 Kini51l!n (F-2) 10034 Hdainer (F- 2)
MS24665-359 Cotler pin (F-2) 11 9021526-71 Bumper (F-3)
A3320-20 Nul (F-2) 12 9021526-67 Locator (F-3)
36020·SL Baseplate (F -2) NASI351-6·2·IP Screw (F-3)
50038-85 Up seal (F- 2) 1.0153-0010-0014 Wallhor (1"- 3)
A-2344 Bearing (F-2) 13 9021526-59 Pad (F- 3)
34062-SL-MB-I Horn (F-2) 14 9021526·.6, Pad W-3)
MSISOOI-1 Fitting W- 3) 15 9021526·63 Pad (F-3)
LMfl7048 Cone (F-2) 16 9021526-61 Pad (F-3)
LM67010 Cup (F'-2) 1"i 9021526-57 Pad IF-3)
500011-10 Wafer seal (F-3) 18 9021526 Fl'ame (X-I)

10 79026-3 Wheel (F-2) N05016 H1nr; (F-3)
11241-87 !lecturer (1"-2) N05015 IlIng (F-3)
300'/7 Wheel (F-2) lUJ171-1032-0001 PII.te (F-3)

Figure 1u·· 24. Engine lIandlinr,( Dolly (Sheet 2 of 2)

e. Aline pad 01' bumper with metal surface
hefore making conlacl with adhesive. (A sheet
of waxed paper placed betwecn the pad or
bumper and lhe !U(>lal surface will aid in Jlosl
!loning the pad 01' humper and wll! not stick to
the adhesive.)

f. noll or firmly prM;s holh ;lad or humper
and melal surface together to I'emove any nIl'
hubbies. Ap:Jly approxlmatdy 10 psi even pres
sure by clamps or weights to pad or bumper,
and allow adhesive to cure at room temperature
for 24 hours.

g. Hemove excess adhesive hy carefully
wiping wllh a cleall, Hnl-froe ('Iolh moiBlened
with tohlene (Fedoral Spocif1cation "J'T-T-548).

16-111. SEHVICING. Set'violng of ellp;!nc
I handlh.:::- 'lolly cOllsists of packlnl( (Motho,l y)

bearings of caster rig (9, figure 1fJ- 24) and
wheel (10) with gear grease (MIL·G-23827) at
12-month Intervals. Heier to scctlon I for
lubrication proceduros (methods).

16-112. SHIPPlNG AND STORrNG.

16-113. prepare engine handllng dolly for ship
ptng or storing In ace ordance wi th MIL- p., 116,
Method m.

10-114. QTh:LBJl.L Bf;AllING LOCK G4059.

16-115, DESCruPTION.

16-116. The gimhal heal'lng lock, conlJlrllctml
of alloy steel, conBlnln of two Ilockets and 111'0
spherical ends. The Bpherical ends al'e I(eyed
to the sockets and HCI'ewed one within the other
to provide adjustment,

16-117. OprmATION.

10.. 118. The gimbal bearing lock to used 10

lnllllobUize the b>imbal bearing. Tho i(lmbal
bearing lock ts n simple screwJac!( mechanism
with sucket·type Interface mounts, ~'our !(Imbal
bearing locks arc positioned around the glmhal
bearln[(. The length of the locks is adjusted ns
required to center and Immoblllze the gimbal.

16-119. MAINTgNANCE.

10-120. Thero are no special maintenance In
structlons for the gimbal bearing lOCk. DIs
assemble gimbal bearing lock 'IS requIred to
aceompllsh necessary repair or replacement.
(See figure 16- 25 for Index and part numbers.)
Clean gimbal bearing lock, when applicable, 11'.,
oulllned in section I.

Changed 8 December 1970 16-35
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Paragraphs 16-121 to 16-125
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Volume I

l6--12\, SHIPPING A,'lD STOIlING.

16-122. Prepare b>imbal bearinJ( lock for ship
ping and storing in accordance with Jlo~ketdy.lf!

Automated Packaging System (HA{lS), codes 3<:.,
1, I, 00, EA, 00, and 0, and as follows:

NOTE

The h>imhal hearin>: locks are a
rotatable item and must be returncd
to llocketdyne. Thc responsible
Hockctdyne representative must
hc cootacted for the l'eilulred
shipping Information.

a. Inspect (!,lll1hal hearing lock for com
pletenells.

b. Package 4 gimbal hearing locks In a set
for shipping OJ' blol'lng.

16- 12.1. _y !,.rl'l:.!C..i\.ld~..:S T~!~!!!'~!i..:'!.!!JN (!-.G.i9..f!2.

10-124. DESCHlPl'ION.

16-125. Thc v(,rtical Installcr sllni!, .s a simple
cable assemhly con"loting of thrce cablcR. Two
of the cableR lncorporati.l Rufel;-eye hooks; the
third cahle lrlcorp""ales n turliburklc and a
clevis hllln!~. The three callies arc' centl'ally
connected to a Hllinr: "ye. (8<'e figul'e 16-26
for leadint: parllculars.)

Length 236 Inches
Inch'x Part
No. No. Deserlp,~t;;;.io;;,;n.:-.__

1 9019952 Sock(·t (F-3)
9019952-3(a) Socket (F-3)

2 N-5000-125 !lin(( (F'-3)
3 9019953 0lllll wasl]('1' (F-3)
4 9019951 Socket (10'-3)

9019951-3(a) Socket (F-3)
5 90199f,4 Spherical ('t,d ([1-3)
6 AN316CI0H Nut (F-3)
7 9019955 Sphel'ieall.nd (F-3)

(a) Units Incorporatil1l' MDt chang!'.

Flb'Ure 16-25. Gimbal Bearing Lock

Weight 200 pounds (approx)

Maxll1lulll lond capacity 36,000 pounds

Proof lond 81 ,000 pounds

Proof Joad (lnclivldual 27,000 pounds
cable)

--'--'-'~' ----Figure 16-26. Leading ParlicullU's for
Vertical Installer Sling

16-36 Chanlied 8 December 1970
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Sertio)) XVI
Paragraphs 10-126 to 10-130

16-126. OPERATION.

16-127. The vertical installer slinf(, BUPllurt",1
by a facility holst, is used tu lift En.llne Vertical
Installer G4049 without lhe engine inBt.~lled.

The sll ,'~ allache" to three points on the in
stalll:, and the turnbuckle Is adjusted to level
the installer.

16-128. />lArNTENANCE.

16-129. There are no special malntenance tn
structiuns lor the vertical Installer sUng, except
lor proal testing. Disassemble sUng as required
to accompUsh necessary repair or repl:tcenlCnt.
(S~e /Igure 16-27 lor proof-test setup and figure
16-28 lor Ir.d~x and part numbers.)

L. r'.

,I

FlllUl'C 16-27, Recommended Proof-Test
Setup lor Vertical Installer Sling

.(- Sl.,NG 0,060

Description

Cahlc (1'-2\
TurnbuCkle (F-31

Nut (1'·3\
Pin (1'-3)

Cablc (M-3)
Sleeve W-3)

'1-- 2

I I

I(I(~ A-'
\1) oj

1 19-902?250
2 NAS1047-20P12IJ

57601A-2007
3 IJl.C-1S-Gl'-38

RD191- 2002-1318
28-2-0

Index Part
No. Nu.

fo'lflUrl) 10-28. Vel'Ucal InBt."lller SUng

16-130. PROOF TESTL'lG. Proof-test vertlca:
Installer sUng at 12- month lntel'Vals uslllg weight
Hsted In figure 16-27, The proolload requIl'ed
lor proof lesttng must be a minimum 01 150 PCl'
cent of the working load of the sUng. The pt'oo!·
tesl Interval may be extended tl the sling Is
clean, packaged, and stored. II proot- test ex
pires during storage, 11I'oof testing Is mandatory
before usc.

f I· S·I- iii

,J. 1,,_ J~':,W.

V'i""'i rN<.:Jn;A"~ES OYf;R 5" MllST Dt;
bldACCOM(JAfilf.r> BY A COJUlf-;fH'ONUfNO

m:;cnEAHE IN Wl-;IClIT 10 PHEVIo':t-!T
OVt:HI,OADlNG SLING 1,1';09

1\_ r.<I MAX s'
.. / \ \ ~ (m!
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WAH H' G

Prool lests are hazardous; there
fore, speclall,,·,caulions mllst be
taken. Tn addition to local and
standard safety rcquirements. the
test area must be cleared and ade
quatc protection provided lor test
p('rsonnel,

a. Obtain 3 solid test loads, maintaining
maximum angular dcgl'cns, as shnwn in Hgurc
16- 27.

NOTE

An alternale method 01 prool·testing
may be accomphsh",l by hydraulic
l',ading, to provide strai[:ht-liue pull
01 27,000 pounds 101' each leg in
uniSOn.

b. Connect an • {et'head hoist lhal has a mIni
mum load caparlty 01 45 tonH to sllng Illtlnf{ eye.

c. Position s~ln({ oV(~r h'st loads, and conll(~cl

sling legs to Indi .idual test loads.

d. Slmvly Illt t';:it loads urtll loads clear
f100l', nbsol.... inp, sllng 101' any lrreJ(Ularltles,
and hold test loads 1m' 3 mlnutcs.

p. Low('I' lest loads 10 f1ool', and inspecl
sllng 101' any dlslol'tI'JIl alld cables lor broken
f,trands, Irays, and kink:;.

I. Disconnect sllng, and secure equipment.

IT. Hemove existing pronl-Ioad plate
HIlI71-1032-0001 and, using stencil-cutting
settlnlr 01 a typewrltf"', translel' all Inlormatlon
to new prool-Ioad plate, lncludlnllnew inspec
tion date. Install new plate where old plale
was removed.

16·,131. SHIPPING AND STOHING.

16-132. Prepare ve"llcal installo,' sling lor
shipping or storing in accordance with
MIL-P-lt6, Method Ill.

16-133. ENGINE SHIPPING BUTTRESS G4067.-- ._--
11,·134. DESCRIPTION.

16-135. The engine shipping buttress consists
of a tUbular Irame, left-hand and right-hand

base assemblles, an adapter, and an adjustment
screw. The frame anrt bases are matched aSsem-'
biles and must remain as a set. The frame Is
made Irom steel tubing welded Into an A-frame,
with four atlaeh points. The bas" assemblles
ai'" made Irom steel I-beams and tnrorporate
atlach Ilttlngs lor the h'ame attach points. All
allachinl: hardware is secured to the Irame and
hase asS('mbllps. A turnhuckle kS attached to
each base to prOVide addttional tiedown 101' Air
T"ansport En~lne Handler 04044. On units
incol'poratin'r MD3 change, new liedown equip
ment, Including n single base and turnbuckles
and two Iledown adapters and shackles, Is addcd.
The adapter is made Irom steel plate formed lo
COver the gimbal bearing. The adjustment scr"w
is made Irom a solid stocl tube thaI Incorporates
wren('h flats and threads on OIl(' end and lorkplll
holos at diflerent locallons on til<' hody.

16-136. OPF.llATION.

16-137. Th" cnl\1ne shll'loInl: bullrrss is dosl,;Jled
to be used only durln(( tmllspol'tatlon 01 the en
trine In alreraft 1'(;377 to pt'evo"l IOl'WlU'd mov("
ment of the cngirH." and ail- tl'anAlwl't eJlg-inC)
handler during lar,dlng. On unilH incorporating
M03 change, the shipping buttress includes tle
down provisions lor transporting the engine In
all'('rafl C133. TIl£' Iranw forward nllach points
1I1lcl the hase allsemhl!es arc attached to lht' sh1l'"
pi,,!: pallet: Ihe frame ""al' attneh poinls arc
attached to the baHe aSllelllhl!es. An adapl('r
stored on tho lI'ame is uSNlas the' contart plate
between the enlrlne and "ngh,e shipping buttress.

16-138. MAlNTEN ANCI':.

16-139. Maintenance 01 ,110 "nl\lne shl Jpl"l:
huttl'ess consists 01 dlsasf'emhllnl\ and assem
bllnll. Hepalnt surface area and/or lettel'lnl(,
as l'equll'l'd, wtum pat"t hC<'Jllles chipped,
scratched, 01' WOl'n and when l,..ttcrll\g lwconwf;
Illeglhle. (Helet' to section I lor paintln(\ Infor
mallon.) Clean surlaee area, whe'n nppllcablo,
all outlined in f,ection l.

16-140. OISASSEMBLING. Disass"mble enl;!ne
shipping huttress as reqUired to aecomllllsh
necel,'lsary repair or replaeeml'tlt. (See figure
16-29 lor tndex and part numbers. )
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Figure 16-29. Engine Shipping Buitress (Sheet 1 of 2)
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:)(:{;tlOIl XVI
Paragraphs 16-141 to 16-148

Index
No.

Part
No. Description

R-3893-5
Volume I

._-----_...._-,----
Index Parl
No. No.

I
2

4
5
6
7
8
o

10
II
12
13

0025044
0022863

RI)101-2002-1318
28-2-G
M$35333-50

NAS1356DS2S45
IUJ101- 2002-1308
20-2-G

0022866
NAS6'IOAD
JillI53-0113-00'16
AN6-22A
9022867
I'DC 1390~1-14 -20

RDI91-2002··1308
28-2-G

9022864
311'Kf1210
,\1527183- 23
12705-16C-20C

Bolt (I'- 3)
Tao (F-3)

Wire ro:,e (M-3)
Sleeve (1'-3)
Washer W-3)

Pin (1'-3)
Cahle (M-31
Sleeve (F-3)

Sere" (1'-3)
Nul (F-3)
Washer (f-3)
Bult (1'-3)
Plate (1'-3)
fastener (1'- 3)

Cahle (F-3)
Slncve (I'- 3)

Adaptcr (1'-1)
Nut (F-3)
Waslw,' (~'-31

Bolt (V-3)

14
15
16
17

18
19

20

21
22

0014224-3 Base (X-I)
0014224-5 Basc (X-I)
0021723 Buttress (X-2)
0017301 Turnbuckle (F'- J)

flLS14GT27 Pin (f-3)
lID101-2002-1314 Cable (M-3)
28-Z-q Sleeve (F.3)

00266531a) Base (X-I)
NASt047-12POOO«a/ Turnouckle (1'-1)

BLS-10-GT-22 a Pin (F<l)
RI)\91-~q02-1~118(a)Cahle (M-1)
28-2-G(a0' Slee'" (p. 3)

0026654-1 nl Tie:',)I,., adaptcr
(, ) lelt- hand (X-I)

9026654-2 " Tll'down adapter
rii:ht-hand IX-II

NASI04~-14(a) Shackle IF-:)
902665:' a ( fIatt (1'-3)

Lfl153-0010-0020 H W:,slwr (1'.3)
F52NE-182(a) Nut (1'.3)

(al Units Ineorporatlnl( MD3 chanl(c.----------------
FI(llll'e 16-29. I';nfllno Shlpplnll Butlress (Sh(,,,t 2 01 2)

16-141. ASSEMBLING. (Sec fiAuro 16-20.)
ThC' lolle,wlnl! steps Indude (ho special Ins(ruc
tions reqUired durlnf~ nsscll1hly:

a. TOl'CJU~ nul (5) to 210-260 In-lb.

1>, Torquc nut (11) to lB5·240 !t-II>.

16-142. SllIppING AND S'roIllNG.

16-143. Prepare enl(lno shlpptng butlross 101'
shipping 01' s(orll1l(ln a('col'daJlce with
Hockett'v"" AuloJl1alr,d PacJ(lI(rlnl'. Systell1
(HAPS), . odes 10, 1, Z, 00, ZZ, 00, and O.
On UJllts Irwol'poraUnlf Mf>3 eha.l11'" thc lie
down equlpmcnt not In usc wlll aeelJll1pany the
shipping l>ultr('S8 In transit, to provtdl! thl!
capahliHy 01 trnnsporllnl! thc cngine either In
all'crnft PG37'l 01' C133.

16-144. ~QM!'.ON~;l:JJ:.!!NWJ_"_m~U~!ELtl.Hli.
:;Wr.J;4QQ§ .

16-145. DESCRIPTION.

16-146. The componcnt hnndllng flxturc sel
constuts 01 23 separalc Hems: 5 flxtures, 2
slings, 15 adnptcl's, nnd one support. The

16-40 Changed 8 December 1970

flxlures arc constructcd 01 stc,,! tuolng, Incor
poratlng 1I1l1ng eyes and adaplcr altnehlng locl,
pins. Thc Uxture'!I dcslg.\ Is 'I\\ch thai the
cont(',· 01 gl'avlly (s Illllinlalrll'd on the I!oll1ll0nenl
durinl: halldllllg. The. (Ille.dace s\llll~ rOllslstH or
10Ul' euhleB, a llli l'h'l:, nnd (our adal,tlll'S. Tho
('aoles arc attached to tI\I1 un rinf(, lind lin
adaptcl' Is attached tn cllch callie with lockplns.
Thc heat eXChllll\:er s\lllf~ consir,ts 01 lour call1c,s,
a spl'oader bnr, a lilt ring, and !In adaptol·. Two
caolcs arc attached to the 11ft }'llIff, and lhe
spreader oar lind 1/\11 other Iwo cahles arc
ntt:lchml to Ihl' spreader hal' and the adnpter.
The :\(1.'I,t(,rs nro eonstruc:tcd 01 alurllillum,
Ineol'llOl'atlng a spud 101' attachmellt to the /Ix
turcs and stud Uttinl(S lor altaehmen( to rom
I'0nonls. The SUll\)Ol't consls\s "I 1I dl'culHI'
two-plcc:c suppnl·t wlttl two cle'/Is locks and
lour adjutitment screws. (SHe (\\;\1re 16-30
101' leading partlculars.)

16-14'/. OPEHATION.

16-148. The component haJ1dling fixture set Is
use.d 10 support engine components durIng re
moval und installation. The fixture set Is de..
signed to hundle COmpollents With the engine In
either the vprtical 01' horlzon!:\1 position, The
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Sl'dlllH X\'1
1':1I'a1'1';; I'll " 16- loin t,l 10- 1,,1

86

91

210

265

107

125

112

3,760

2,200

L"a<l ('ap,lnl)'
(P"u,ul, \

40

21

27

32

32

28

13

25

13

25

W,'i~lil

(I','un<l, )

Dome and ((Imhal
block lift1nf( adapter

Injectol' hrting adapter

No, I rigid Iud duct
a.laptN'

No, 2 rigid fuel duel
adapter

No, 1 rigid oxldl zcr
duct adapter

No, 2 rigid oxidizer
duct adapt!'r

Main CII,'I valve solid
lines adapter

'furbopump llUppOl't
strut

420

110

4,295

600

1,0'/6

200

254

510

26

37

13

30

165

32

32

Wei~,ht Load Capacity
(:'ounds) (Pounds) Nl1Illl'I' clahu'('

"-:'_~-~--H----

40 550

50 290

63 355

11 238

375 3,810

NOflWllllaturc

No, I C-Ileam fixture

No, 2 C-!leam fixture

No, 3 C-beam fiAture

Gimbal support

Gimbal bloclt il'jeclor
dome fixtul'e

Lift fixture

Interface panel slln"

lieat exchanger sllng

No, 1 Cuel llne adapter

No, 2 Cuel llne adapter

No, 1 oxidizer llne
adapter

No,2 oxidizer line
adapter

Fuel Inlet elbow
adapter

Main fUl'1 valve adapter 21 112
-- Figure-I-6=-iO-,-L-e-adl-n-g-P-a7t-1c-u""'l-a-r-sICJ-or-colllponent Handllng Fixture 8ct:------

fixtures 01' slings, BUHpended Crom an over head
crane, arc attached to the adapter aCter It is in
stalled on a component. Since tho IIdapters 1I1'e
of llghtwelght construction, they are easily In
stalled hy hllnd on the cOluponentB. Each C1xture
Is deslf<lled to he adaptable to moro than one
adapter and component combination. Placarding
or, thc fixtul'eS in(II('ates the Ilflln~ point to he
used when handllng spccHlc Gomponents.

(where applicable) or dynamonHltel'1I with a
correspondln~1 range may h(, ulled, The prooC
load required lor proof testing musl be a mini
Il'IIIll oC 150 pcrcenl oC the worklnf( IOf!u o( the
adapter, flxtuN, OJ' Hllnl(. The PI'OOC- test
intel'val may be extended (01' all Items oC Ihe
C1xture set It tbe Bet III clean, packaged, and
stored llnd condition 5 oC figul'e 10-2 exists. I(

proof ,test expires dUl'lng storage oC the inter
face panel sling and hnat exchanger sling, proof
tostinl\ is mandatory Cor the sllng/J before I1se,

16- tr,O, Malntenallce oC component handllng
fixture sot cooslsts oC proof testlrlg, dlSllSSem
hUng, and assembllng. Repaint surface area
and lelterlng, as required, when paint becomes
chipped, scratChed, 01' worn and whp.11 leltOl'lng
becomes l1Iegible. (ileCer to sectlon I Cor p.lint·
lag Informatlon.) Clean. omponent handling
fixtllre set, when applicable, as Qutllned In
aectlon I.

16-151. PROOF TESTING. l'roof-test compo
nent hnn!U1ng fixture sci at 12·m'mlh Intervals
using adapter, fixture, T-tool, and test weight
spectrted In figure 16-31. Either weights that
equal the test weighl specified In figure 16-31

WAltNING

Proof tesls nrc hazRrdous; lhore
fore specla1precllutions mllst be
taken. 10 addition to local and
;;tandurd safety requirements, the
test area mllst be cleared and IIde
qllate protection provided for tesl
personnel,

II. Obtain adapter, fixture, T-tool, and leal
weight or dynamometer, as applicable, listed In
figure 16-31.
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Figure 16-31. Hecommended Proof-Test Setup for Component lIandllng Fixt'.lre Set (Sheet 1 of 4)
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Figure 16·31. Recommended Proof-Test Setup for Component lIalldllnl1 I!'llrture Set (She'!t 2 of 4)
Changed 8 December 1970 16·43



Section XVI R-3696-5
Volume 1

IWM~lV

Va:IGII r
Fi;UI'!H,
r.5040101

r~ I' ("101!
11I1IN(,
AIJAJ'l ~.U
502~f10ll

(,IMflAL
S('JlflOHT
'902492Y

Ol'MM\
Wt:ICIl r
."IXTlJlu'
r·~04011:l

tlUMMY
Wt~lGI\1
fIXTVHf:
T·!1030j9-4

n·!t·1·23

E)({'IlAN(,~ j(
SIINI,
902492.'1

1,1l'-T HxrlllU:
')OH'l12

1,l(IMt: AND (,IMIIAJ
III UCI{ lit nt,,(.
AIlAlln'[j 902490&

I)IJM~lY

Wt:IGIIT
.,)( rl,llt:
T·W40\Olr: I -,V- INJE< rou, I)()ME.

!' (~IMnAI. Ul.OCK
~.... flX 1IJ1\\1 1,tO'H931

I"':
i t.
~ ~~~J
o~

)

1,1lMM'i
V,'l:lt.H'f
/'J)(lUIH:
'/,.603,:/391

DOME MoW (JIM PAl. nLOcK
UtT1S0 "nAPlt:u 0024fi06

....:::-_--IH MMV W£I\;Hr
HX1 UlU 1·~04QI01

(<I\~ q M.lIt\ tOIt
"rlAI'ftu
90ZH27

l~J.:( ron DOME.
GIMnAl. lH,orK
f1X'Tunr. Q024931

MJ 1f.II~"M

ilX II II.
'JIJl,j,fHr,-

mUNlTS lNtOllPOnAT1J100 MDZ CII,A,NOE

Dl,\lMV
v.l:ltillT
tlXTl'IH'
j. ~3~3l)1

Figure 1'1·31. Recommended. Proof·Test Setup tor Component Handlllllf Fixture Set (Sheet 3 at 4)
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R-3896-5 Sectlon XVI
Volume I

T-Tool Test Load
Adapter/ ~'lxture/ Weight (Pounds T5% Proor Load
Support SlIn6 T-Tool (Pounds) Except as Noted) (Poundsl

9024921-11 1.100
9024429 9024921·11 T-5039393 130 890 1,020
9020242 9024921-11 T-5039393 130 '/10 840
9024431 9024921-11 T-5039393 130 460 590
9024434 9024921-11 T-5039393 130 380 508
9025431 0024921·11 T-5Q41024 82 135 214
0025432 9024921-11 T-5041025 70 105 176
9025433 9024921-11 T-5041026 47 200 250
9025434 9024921-11 'r-50410~7 39 145 182
9024436 9024921-11 T-5040101 70 145 216

9024923··11 710
9020248 9024923-11 T-5040110 35 190 224
9020250 9024923-11 T-5040113 16 405 420
9025463 ~024923-11 T-5047384 221 0 224

9024918 580
9024427 9024918 T-5039392 29 500 530

9024912 8,590
9024906 9024912 T-5040107 1J1 '1,400 .1% 7,525
9024906 9024912 T-5040107 131 7,400.t% 7,525
9024909 9024912 T-5040107 131 2,980 J2% 3,110

9024931 7,620
9024906 9024931 T-5040107 131 7,100,1% 7,525
9024906 9024931 T-5040107 131 'I,~OO 11c;{. 7,525
9024929 9024931 T-5040112 114 5'15 576

9024915 T-li039391 226 975 1,200

9024925 "-5039394 2,150 0 2,152

~'Igure 10-31. Recommended Proof·Test Setup tor Componlmt Handllng Flxturl' Set (Sheet 4 of 4)

Changed 8 December 1970 16-43



Section XVI

NOTE

The proof-test proced'Jres are not
neccssarlly performed In the oraer
presented. Individual llems may
be pl'oof tested by performing Ihe
applicable steps.

R-3696-5
Volume I

k. Remove adapter 9024906, and Install
adapter 9024909 tn Its place. Torque bolts
to 240-310 tl-Ib.

I. Repeat step I, and attach hotst to fixture
9024931 lower l!!Ung eye. SUpport upper end
oC fixture to maintain a horizontal position.

b. Connect specified fixture to overhead
holst, attach spectrled adaplel' spuo to flxtu.re
with lockpln, and att.~ch speclfled T-tool to
adapter (Clgure 16-31).

c. Inst.'lll dynamometer between T-tool
and floor anchor puint, or attach spoelCled
test weight to 1·-tool.

d. Using holst, lift test weight or apply
tension on holst unll! dynamometer tndtcates
reqUired weight, IUld hold for 3 minutes.

r. I.uwer test loael to floor 01' rolteve ten
sion 011 holst and Inspect adaptor and flxhlro
for dlslortlon 01' yielding.

f. Rotate .,dapler and T-tool 90 degrtleS on
fixture, and repoat steps 0 thruugh e.

g. Hopent steps c through f ,Ylth fixture
oonJlQcted to other splid of adapter 0020250.

h. Perform steps I through l' and l'epeat
procedures outlined In steps b through e for
each step.

I. Attach adaptor 0024906 to T-tool
1'-5040107 by Installing bolts tlll'ough holes
tn T-tool and Into tllppod holes of adapter.
Torque bolts to 240-310 rt-Ib.

j. Remove bolts Installed In step h IUld
reinstall bolts thl'OUgh holes tn adapter nnd
Into tapped holes of T-tool. Torque bolts to
240-310 ft-Ib.

16-46 Changed 6 December 1970

m. Rcpeat step J, and attach holst to Clxturc
0024031 DOME & L"IJECTOR lifting eye.

n, Hcmove adapter 9024905 and T-tool
1'-5040107 frol11 fixture 9024931.

o. Attach T-tool 1'·5040112 tu ltxture
9024031, and attach support 9024920 to T- tool.
Make Sure holst Is nttached to fixture DOME &
IN,IECTOR lifting ey('.

p. l:otate support 9024020 ninety degrees
at a time, and apply load until all 4 adJu/ltlnll
SClaws have appoarcd at bottom position,

q. Contloct sling 9024915 to hoist, and
attach adapters of sling to 4 corners oC T-tool
T- 5039391. Apply load to sling.

r. Disconnect 2 legs 01 sling at a tlmo, and
apply a load to cach pall'.

s. Connect sling 9024925 to holst, and In
st.~ll 4 'nachlne screws 20094-4F-i2C (Standard
Pressed Steel Co), or equivalent, in tOJl of
cylinder. Alternately turn each BCI'OW untll
light.

t. 'rurn hlUldwheel fully counterclockwloc,
place adaptel' around T-tool T- 5039394, and
lurn handwheel l'1ockwlse until cyllndel' ;,prlng
bottoms out.

u. Repeat stcps d and e with adapter In
horizontal and vertical positions.



H-3B96-5
Volume I

SectlOlI XVI
Paragraphs 16-152 to 16-153

v. P.ernove 4 machine sCl'ews (step s).

w. Hell10vn existing proof-load plate
HD 171-10:1;',-0001 and, using stencil-cutting
settlnr, 01 a typewriter, transfer all Inlormation
to new prool-load plate, including new inspec
tion date. Install new pl ate whel'e old Jllate
was removed.

10-152. DISASSEMBLING. Disassemble
compollcnt handlln~ llxture set as required to
accompli 5h necessary repair or replacement.
(See Jigure 16-32 lor index and part numbers.)

lG-153. ASSgMBLl:NG. (See Jlgure 10-32.)
The fol!owlng steps include the special instruc
tions required ,luring aasembly:

a. Torque nuts of l:fting-eye attaching bolts
of iixn,res (1, 3) to 210-280 in-lb.

b. Torque nuts of lifting-eye attaching bolts
of fixture (2) to 520-680 in-lb.

c. Torque nut of arm attaching boH to
1,OO')-I,?00 In·lI> and nuts of turnbuckle
atta~hing bolts to 1,450-1,920 in-lb of fix
ture (5).

d. Torque nuts of plale attachtng bolts of
shllg (8) to 290- 390 In-lb.

e. Torque nuts of spud attaching bolts of
adapters (9,10,11, 12, 14, 16, 19,20,21,
22, 23) to 330-430 In-lb.

r. AdJuslnul 52NTE IB2 lln fitllngs 9025182
and 9025169 to establish a 0.003- to 0, 006-inch
l(Ilp beiween nut and plale 9024949 01' washer
90251'10011 adapters (9, 10, 11, 12, 15, 19,
20, 21, 22).

g. Torque nut of stud fitting 33115 of adapters
(9, 10, 11, 12, 13, 15, 16, 19, 20, 21, 22, 23)
to 100-140 In-lb.

h. Position actuation pin of st'ld fitting
33115 within 2 degrees of position shown in
figure 16-32.

i. Torque nuls of spud attachl~g bolts of
adapter (13) to 120-155 In.. lb.

j. Torqu~ nuts of sustaine,' and pad a•.taching
screws of adapter (14) 10 8- 1() In-lb.

k. Torque nut of spud 8 [tachlng bolt to
61,·75 in-Ib and nut of paollttachlng screw
to 20-26 In-Ib on adapte.- (15).

I. Torque nuts of bumper attaching holts
of a<lal'lers (19, 2r., 21, 22) to 2-B Ill-ib al'ove
locking torque.

Changed. December 1970 16-47
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Section XVI

Pin (1"-3)
Cable (F-3)
Sleeve (F-3)
Dolt (F-3)
Body (1"- 3)
Spacer (F- 3)
Spacer (F-S)
Boll (F-3)
Washer (1"-3)
Nut (1"-3)
Turnbuckle (F-ll
Boll (F-3)
Washer (F- 3)
Washer (F'-3)
Nut (F-S)
Eye (F-3)
Pin (F-S)
Cable (F-S)
Sleeve (~-··3)

Lifl fixture (F-l)
Eye (F-3)
Pin (F-S)
Cable (1"-3)
Sleeve (F-3)

Interface panel
sling (F-l)
Cable (F-3)
Adapter (F'- 3)
/ldapter (1"-3)
Pin (F-3)
Cable (1"- 3)
8leeve (F-3)
Pin (F-S)
Cable (1"-3)
Sleeve (1"-3)

lIeat exchanger
sUng (F-I)

Heat exchanger
sling (1"-1)
Cable (1"-3)
Bar (F-3)
Sling leg (F'-3)
Cable (F-3)
Pin (1"-3)
Pin (F-1)
Cable (1"-3)
Pin (F- 3)
Cable (F-3)
Sleeve (F-3)
Lug (F-l)

Description------
Part
No.

NAS1341C2C26
RD19l- 2002-1200
20-2-G
5B28-41-4A
9024934
9024903
9024905
LWE22-lb-i"
1,D153-001O-0028
NAS1022-C16
9024904
MS21250-10018
MS2002-10
MS2002CIO
MS20364-101dC
902491~

NAS1311 C2C24
RD191-2002-121
28-2-G

9024912
9024907
NAS1341C2C24
RD191-2002-1210
28-2-G

9024915

19-9024933
9025173
90251'14
NAS1341C'·C15D
RD191-2002-1310
28-2-G
N/,SI336C5C16D
RD191- ?OO?-1316
28-2-G

9024925

9024925-11(b)

6

8

79024923-11

9024919
9024920
AN8-46
LD153-0010-0018
MS20500-820
NAS1340C2C5SF
RD191-2002-1312
28-2-0

9024923,a)

9024924
9025157
AN 10-1921
LDH3-oI.l1O-0013
MS?0500- 624
NASlS40C2C5:H'
fU)191-2002-l2l4
20-2-0

9024929
9024908
TC-4A-CA2
2W2D- 3S-40-125
SWB-2CA2
9024910
AN316-8
23-S-500-1000
RD191-2002-1214
2S-1-C

9024931

9024922
9025157
ANI04921
LD153-0010-0013
MS20500- 624
NAS1340C2C~3F

JU)191-2002-l312
28-2-0

9024918

9024921- 11

Part lndex
No. Description No.
~-------_':"'-_---l1!-":""""--

9024921 (a)

5

3

2

4

1 No.1 C-bcam
fixture (1"-1)

No.1 C-beam
fixture (F-l)
Lilt fixture (X-3)
Eye (F-3)
Bolt (1"-3)
Washer (F-3)
Nut (F-3)
Pin (F-3)
Cable (F-3)
Sleeve (1"-3)

No.2 C-beam
fixture (F-l)
Lift fixture (X-3)
Eye (X-3)
Bolt (F-3)
Washer (F-3)
Nut (r'-3)
Pin (F-3)
Cable (F-S)
Sleeve (F- 3)

No.3 C-beam
fixture (F-l)
No.3 C-beam
lIxture (F-l)
Uft Il;.ture (X-3)
Eye (F-3)
Bolt (F- 3)
Washer (F-3)
Nut (}'-3)
Pin (F-3)
Cable (F-3)
Sleeve (F- 3)

Gimbal support (F-I)
Support (F-2)
Handle (F- 3)
Washer (F-3)
Bolt (F-3)
Screw (F-3) 19-9021927
Nut (1"-3) 9024926(bl
Pin (F-3) 9026919 (b)
Cable (F-3) 19-9026920 (b)
Sleeve (F- 3) MS20392-1 n;51

InJector, dome, MS24665-439
gimbal block 19-9024928
fixture (F-l) NAS1342S2SllJD

9024914 Frame (X-2) RD191-2002-1SlO
9024439 Arm (F-3) 28-2-G

____ 9024442
(a) Contained In units with serial numbers 1001 through 1004.
(b) Units Incorporating Mo2 change.

Index
No.

Fleure 16-32. Component Handling Fixture Set (Sheet 4 of 7)

Changed 8 December 1970 16- 51



SecUon XVI R·3896·5
Volume I

----- -------
Index Part Index Part

No. No. Description No. No. Description
---

8 AN320-16 Nut (F-3) 10 9024434 No.2 fuel line
(cant) MS27183- 2'1 Washer (F-3) adapter (F-l)

MS24665·· 292 Cotter pin (F· 3) 9025164 Adaptor (X-2)
9024441-1 Plate (F-a) 9025152 Spud (F-a)
NASll02-6-4'1 Screw (F-3) AN'I-11A Boll (F'-3)
LDI53-0010-0013 Washer (F-3) LD153-0010-0016 Washer (F-3)
NAS679A6 Nut (F-3) NAS679A7 Nut (F-3)
9024441-2 Plate (F-3) 33115 Stud fHUng (F- 3;
NAS1102-6-30 Bolt (F-3) LDI53-0010-0014 Washer (F-3)
LD153-0010-0013 Washer (F-3) NAS679A6 Nut (F.3)
NAS679A6 Nut (F-3) 9024949 Plate (F·3)
9024440 Adapter (X-2) 9025182 Fitting (F-3)
9024446 Screw (F-3) 52NTE182 Nut (F-3)
MS20002-8 Washer (F-3) 11 9024429 No. 1 oxidizer line
MS20600-820 Nut (F-3) adapter (F-l)
NAS1337S6S08D Pill (F-3) 9025185 Adapter (X· 2)
HDl91-2002-1308 Cable (F-3) 9025153 Spud (X-3)
28-2-0 Sleeve (F-31 AN7-11A Bolt (F'·3)
19-9025180 Cable (F-S) L0153-0010-0016 Washer (F-3l
MS20392· 6C29 Pin (F-S) NAS679A7 Nut (F-3)
MS20002·'1 Washer (F'.3) 33115 Stud fitting (F- 3)
MS24665- 283 Cotter pin (F-3) LD153-0010-0014 Washor (P- 3)
90251'16 Cylinder (F-3) NAS679A6 Nut (F.3)
9025172 Lug (F-3) 9024949 Plate (X-3)
MS20392-6C85 Pin (F-3) 9025182 FHUng (F.3)
MS20002-9 Washer (F-3) 52NTE182 Nut (F-3)
MS24665-353 cotter pin (F-3) 12 9020242 No.2 oxidizer line
9025198 Hand wheel (F'-3) adapter (F-l)
9025175 Shalt (F-3) 9025186 Adapter (X-2)
23-S--250-0812 Pin (F-3) 9025154 Spud (F'-3)
607 Bearing (F-3) AN7-11A Bolt (F-3)
MS20002-20 Washer (f'-3) LDl53-0010-0016 Washer (F- 3)
19-9025181 Spring (F- 3) NAS679C7 Nut (F·3)
9025197 Bolt (F-3) 33115 Stud fitting (F-3)
MS20002-7 Washer (1"-3) LD153-0010..0014 Washer (1"-3)
9025177 Sleeve (F-3) NAS679A6 Nut (1"-3)

9 9024431 No.1 fuel line 9024910 Plate (F-3)
adapter (F-1) 9035182 Fitting (F'- 3)

9025183 Adapter (X-2) 52NTE182 Nut (F--3)
9025151 Spud (F-3) 13 9024436 Fuel inlet elbow
AN'I-llA Bolt (F-3) adapter (F-l)
LDI53-0010-0016 Washsr (F-3) 9025189 Adapter (:"-2)
NAS679A7 Nut (1"-3) 9025155 Spud (1"-3)
33115 Stud fitting (F-3) AN5.. 43 Bolt (F-3)
LD153-0010-0014 Washer (F-3) AN5-11 Boll (F-3)
NAS679A6 Nut (F-3l LDI53-0010-0011 Washer (F-3)
9024949 Plate (F-3) NAB679C5 Nut (F-3)
9025182 Fitllng (F- 3) 33115 Stud fitting (F- 3)
52NTEl82 Nut (F·3) LD153-0010-0013 W8.sher (F-3)

Figure lu-32, Comlloncnt Handllng nxture Set (Sheet 5 of 7)
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R-3896-5 Section XVI
Volume 1

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

13 NAS679A6 Nut (F-3) MS171590 Pin (F-3)
(cont) 9025191 Cap (F-3) 33115 Shld fitting (F-3)

902519~ Housing (F-3) 1,0153-0014-0017 Washer (F- 3)
14 9020248 Main 'uel valve MS20500··624 Nut (F-3)

adapter (F-I) MS271~3-14 Washer (F-3)
9025456 Adapter (X- 3) NAil6'19A6W Nut (F-3)
9025457 &'pud (F'- 3) 17 9024908 Dome and g1mbd
AN7-14A Bolt (F-3) block lifting
LDI53-0010-0016 Washer (F- 3) adapter (P-I)
MS20500-720 Nut (F-3) 9025179 Adapter (F-3)
9025458 Pad (F-3) 9025168 Bolt (F-3)
AN509CI0·13 Screw (F-3) 5D28-41-5A Bolt assembly (F- 3)
FUD153-01IS-0028 Washer (F- 3) FVD191-2002-1310 Cable (F- 3)
NAS679A3W Nut (F-3) 28-2-0 Sleeve (F-3)
9025459 Bolt (F-3) 16 9024909 Injector Ilfllng
KSBY-6C Bearing (F-3) adapter (F-l)
9025460 Retainer (F-3) 9025179 Adapter (F-3)
9025461 Sustalner (F-S) 9025187 Bolt (F-31
AN509CI0-15 Screw (F-3) 5B28-41-5A Bolt assembly (F- 3)
LD153-0010-0007 Washer (F-3) FUD191-2002-1316 Cable (F-3)
NAS679ASW Hut (F-3) 26-2-0 Sleeve (F'- 3)
FUD191-2002-1S12 Cable (F-S) 19 9025431 No. 1 rigid fuel ducl
28-2-0 Slpllve (F-3) adapter (F-l)

15 9020250 Main oxldtzer valve 9025435 Adapter (X- 2)
adapter (F-l) 9025154 Spud (F-3)

9020249 Adapter (X-2) ANI01413 Bolt (F-3)
9020240 Spud (F-3) MS20002-7 Washer (F~3)

NASI004-7A Bol~ (F-S) NAS679A7 Nut (F-3)
RDI53-1002-0004 Washer (F-3) 9025182 Fltllng (F-3)
NAS679C4W Nut (F-3) 52NTF.182 Nut (F-S)
9024911 Pad (F-S) 9024949 Plate (F-S)
AN509C416R21 Screw (F-3) 33115 Slud fitting (F'-S)
RD153-0113-0048 Washer (F'-3) MS20002·6 Washer (F-3)
NAS679C4W Nut (F- 3) NAS679A6 Nut (F-3)
33115 Stnd fitting (~'-3) 9025443 Bumper (F- 3)
9025169 Fitting (F'- 3) ANl01121 Bolt (F-3)
9025170 Washer (F- 3) RD153-0113-0048 Washer (F-3)
LD153-0010-0014 Washer (F-a) MS20002-4 Washer (F-3)
52W!'E 182 Nut (F-3) NAS679A4 Nut (F'-3)
NAS679A6 Nut (F-3) 20 90254S2 No. 2 rigid fuel duel

16 9024427 Gas generator adapter (F-1)
adapter (}<'-l) 9025436 Adapter (X-2)

9024426 AMpter (F-l) 9025154 Spud (F-3)
9024947 Spud (F-3) ANI0141~ Bolt (F-~)

AN7-11A Bolt (F-3) MS20002-'1 Washer (F-3)
LDI5:l-0014-0019 Washer (F-3) NAS679A7 Nut (F-3)
MS20500-720 Nut (F-3) 9025182 Fitting (F-3)
9024437 Lug (X-3) 52NTE182 Nut (F-3)
9024438 Lug (X-3) 9024949 Plate (F-3)

Figure 16-32. Component Handling Fixture Set (ShN!t 6 of 7)
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Index Part Index Part
No, No. Descrlptlon No. No. Descrlptlo'l

20 33115 stud fitting (F'- 3l 33115 Stud fittlnr, (F-3l
(cont) MS20002-6 Washer (F-3) MS20002-6 Wllshe: (F·3l

NAS679A6 Nut (F-3) NAS679Af. Nut (F-3l
9025443 Bumper (F-3) 9025445 Bumper (F- 3)
ANI01121 Bolt (1"-3) ANI01l21 Bolt (F-3)
ILDI53-0113-0048 Washa (F- 3) IlDI53-0113-0046 Washer W·3)
MS20002-4 't. asher (~'- 3) MS20002-4 WashCl (F-3)
NAS679A4 Nut (1"-3) NAS679A4 Nut (F'-3)

21 9025433 No.1 rigid oltldizer 23 9025463 Main fuel valve
duct adapter (F-l) solid lines adapter

9025437 Adapter (X-2) (F-I)
9025154 Spud (F-3) 9025464 Adapter (X-2)
ANI01413 Bolt (F-3) 9025457 Spud (F-3)
MS20002-7 Washer (F-3) Am-l3A Bolt (F-3l
NAS679A7 Nut (F-3) MS20500-720 Nut (F-3)
9025182 Fitting (F- 3l LD153-0010-0016 Washer (F-3l
52NTE182 Nut (F ·3) 9025465 Housing (F-3l
9024949 Plate (F-3l 9025191 Cap (F-3l
33115 stud fitting (f'-3) 33115 Stud flttlng (F-3)
MS20002-6 Washer (F-3) LDI53-0010..0013 Washer (F-3)
NAS679AO Nut (1"-3) NAS679C6 Nut (P'-3)
9025445 Bumper (F'··3) 24 9025193 'I'urbopump support
fUD153-0113-0048 Washer (F-3) strut (1"-l)
ANI01121 Bolt (F-3) 9025468 Strut (X-2)
MS20002-4 Washer (F-3) 51320-25 Pin (F-3)
NAS070A4 Nut (F-3) 51320-35 Pin (F- 3)

22 9025434 No. 2 rigid oxidizer JUDI91-2002-1324 Cable (F-3)
duct adapter (F-l) 28-2-0 Sleeve (F-3l

9025438 Adapter (X-2)
9025151 Spud (F-3)
ANI01414 Bolt (1"- 3)
MS20002-7 Washer (F- 3)
NAS6'I9NI Nut (F-3)
9025182 Fitting (F-3)
52NTEI62 Nul (F-3)
90240:9 Plate (F-3)

Figure 16-32. Component Handling Fixture Set (Sheet 7 of 7)
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Parll«l'lIphs 111-15. to 16- 163

16-154. SHIPPING AND STORING.

16- 155. Prepan' component handltng fixture
set for shipping or storing in accordance with
!locketdyne Automated Packaging System
(RAPS), codes 10, I, 0, DO, EA, LK, and K.

16-156. ENGINE !.lMillJ.,EH G'!.969.

16-157. DESCRIPTION.

16-158. The engine handler is a rectangular
chassiR that Is mounted on four dual casters
with tndividual wheel brakes and has a detach
able tow bar. Crossmembers form a three
point engine mounting structure. The mounting
structure consists of engine attachment fittings,
struts, supports, and a guy as~embly. Lugs
welded to crossmembers and chassis are pro
vldeLl for storing Ihe fittings, struts, supports,
and guy assembly. (See figure 16-33 for leading
particulars. )
-------------

points of use, the ~nlUer rIl"st be iransported
by 11Ilother vehlc1f!. 'fhe handler accollllllodaies
the complete enlltne, Including the no~.zle exten
sion and gimbal actuators. The handler Is !wt
designed for tl'anliportlng thl? cnginp on "notncl'
vehicle. The fillings attach to pads on each sidc
of the engine, ami the front suppori clevis
attaches to a IUIt on the bottom of the engine.
The struts and supports prOVide minor adjust
ments, and the guy assembly prevents upward
movement of the thrust chamber exit.

16-161. MAINTENANCE.

16-162. Maintenance of the engine handler CO,1

ststs 01 proof testing, dts1l8sembl!ng, assembling,
and servicing. Repaint surface arNl and letter
ing, as required, wh",n paint becomes chtpped,
scratched, or worn and when lettering becomes
illegible. (Refer to section r lor painting
information.) Clean engine handler, as appl!
cable, as outltned tn lection I.

Length

Width

Height

Wetght

192 inches

144 inches

261ncbes

4,000 pounds (approx)

16-163. PROOF TESTING. Proof-test engine
handler at 24-month lntE'l'vals using weight con
figuration shown tn flgure 16-34. The proof
load reqUired lor proal testtng must be a mini
mum of 150 percent of the wo~klng lead of ihe
handler. The proof··telt tnterval may be extended
if aile of the eondltlONl 01 figure 16- 2 exists.

Maximum load capacity 21,600 pounds WA~ING

16-159. OPERATION.

Figure 16-33. Leading Pnrliculars
for Engine Handler

Maxir"um ramp angle 2 degrees
(with engine installed)---'--------_..----

Proof load

Operating surface

Maximum towing
speed

'13,200 pounds

Concrete floor and
adjacent concrete
aprons

2-1/2 mph

Proof tests are hazardous; there
fan, special precautions must be
taken. In alllllttlon to local and
standard safety requirements, the
iest area must be cleared and ade
quate protlletloo prOVided for tesi
penollnel.

NOTE

Parts indexed tn lhe follOWing pro
cedure are illustrated In figure 16- 35.

a. Obtain engine dummy wetght assembly
86-9014883 and assorted weights shown In
figure 16-34.

15-160. The engine handler Is used to support
and move the engtne in a horizontal position
wIthin assembly buildings, repair shops, or
hangars during engine building and mainienance.
When there 15 a consIderable distance between

b. Connect an overhead crar.e and sling that
has a minimum load capacity of 26 tons to test
load.
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FI!-'Ure 16-34. Recommended Prool.T"flt Setup for F.:nginp Handler

c. Lift test load high enough to position cn
gine handler underneath.

d. Make sure that whecls of handler arc
all ned fore and aft and that bra.kes are unlocked.

e. Hemove Illtings (J, 2) Irom engine handlpr
,'nel ins~~1l fittings, wllh FOHWARD SIDr; mark
inv, faCing toward Iront of handler and HANDLF.:H
SfDE markillg facing down, on test. load attach
ment points. Torque bolts to 200··270 It-lb.

f. Loosen double nuts on clevis (10). Raise
and alll'e clevis to meet lug on front when test
load is lowered.

g. Adj,wt bra'!e (J I) to position support (7)
pf'rpendlc\Jl~r to handler Iran,e.

h. Adjust screws f supports (4, 6) to obtain
6·· 5/8 inches belween connector lace and support
lace. Tighten locknuts.

i. 1,0wer test load until fillings tl, 2) seat
\n supports (4, 6) and pin can be inserted
securing lest load to de,;" (10).

NOTE

To improve alinement or roll 01
lest load \0 handler, adjust engine
handler right-hand aft support (0)
anrlleft-hand aft Rupport (4) and
strut (3) simultaneously.

j, nghlen Inner nut On clevis (10) linger
light and lock In place with outer nut.
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. ._---- --------
Index Part Index Part
No. No, Description No. No, D~scrtptlon

1 9014636~1 Fittinlt W-3) 'I 9012667 Support (1"-2)
2 9014(31)..2 Fitting (F,·3) 1\ 9014647 Screw (~'-~)

MS212501112012 Dolt (F-3) ALS6TA25S Pin (F-3)
3 9014611 Strut (F-l) 9 9014615 Brac~el (F-3)

9014892 Strut ("'-3) AN12-21A Holt (1"-3)
9014893 Rod cnd (F-3) MS21l500-1216 Nut (F-3)
NAS509-28 NI:t (F-3) 1.DI53-0011-0027 Wash~r (F-3)
nr"SI6TA28S ptn (F-3) 10 0014646 Clcvls (F-3)
RDl91.2001-2114 Cable (M-3) 9014650 Nut (F-3)
28-1-C Sleevc (1"-3) 50249-35 Pin (F-3)
9014894 Rod end (F-3) 11 9012669 Bl'acc (F-2)
NAS509L26 Nut (1"-3) HBL-20ES Rod end (F-3)
BLSIGTA23S Pill (F-3) HB-20ES Rod end (F-3)
RDI91-2001-2111 Cable (M-3) NAS509L20 Nut (F-3)
28-1-C Sleeve (F-3) NAS500-20 Nut (F-3)

4 0014641 S\'pport (F-I) 50219-30 Pin (F-3)
9014800 Support (F-3) 12 001487fl Strut (F-2)
9014895 ConJlCC1Ol' BLS16GT3OF Pin (F-3)

(F-3) RJ)191-2002-1312 Cable (M-3)
9014896 Screw (F-3) 28-2-0 Sleeve (F-3)
NAS500-28 Nut (F-3) 13 9014877 Coupler (F-2)
NAS5091,28 Nut (F-3) MS20392-11CI15 Pin {F-3)
BLS16TA23S ptn (F-3) LDI53-0001-0030 Wasl.er (F-3)
RD191-2001-2112 Cable (M-a) MS24665-423 Pin (F _3)
28-1-C Sleeve (F-3) BLS160T30F Pin (F-,3)

5 9014630 Guy (F-l) RD191-2002-1312 Cable (M-3)
9014639 Lln~ (F-3) 26-2-0 Sleeve (F-3)
NASI047-16P120 Turnbue:de 14 12433 Caster (F-l)

(1"-3) ANI2-26A Boll (F-3)
MS20392-11C91 Pin (F-3) MS20500··1216 Nut (F.3)
MS24665-423 Pin (F-3) I.D153-0011-0027 Washer (F-3)
BLS14TA28S Plr, (F-3) 1:; 23084 Caster riB (F-2)
RDI91-2001-2112 Cable (M-3) 34065MB-3 Horn (F-2)
2R-I-C SI"eve (F-3) 36047 D19cplate
Type 11-6-6-21. 25 Sling (F-3) (F-2)
9014897 Connector MS150465 Ball bearing

(F-3) (F-2)
9014898 !'lut (F-3) LM67048 Cone (F-2)
BLS4TA21S Pin (F-3) LM6'/OIO Cup (1'-2)
RDI91-2001-2112 Cable (M-3) AS330-2U12 Nut (F-2)
28-1-C Sleeve (F-3) AN360-4-7 Pin (F-3)

6 9014G43 Support (F-l) 51443-146 Axle (F-2)
901489] Support (F-3) AS364·2012 Nut (1'"-2)
9014895 Connector 11011-12 Retainer

(F-3) (F-2)
9014896 Screw (F-3) 6230-11 a-ring (F-2)
NAS509 ..28 Nut (F-3) 5033 Fitting (F-3)
NAS509L23 Nut (F-3) 6230-50 O-I'lng (F-2)
IlLS16TA23S PIli (F-3) 16 EHDI2-T-I0 Wheel (F-2)
RDI91-2001-2112 Cable (M-3) 30074 Wheel (F-2)
28-1-C Sleeve (F-3) 10034 Retainer (F-2)

Figure 16-35, Engine Handler (Sheet 2 of 3)
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SlIction XVI
Para~Taphs 16-164 to 16-168

Index Part
No. No.

16 10002Y-T30
(conI) 6227-23

3188
17 54043

ABeO·6-a
MS35333-42

1B 51600
AS60-0-10
LD153-0011-0016
AS384-624

19 fi1765R
51765L
AS60-6-16
1,D153-0011-0016

Description

Spacer (F-2)
a·rtng (F-2)
Cone (F-2)

Swivel lock
(f'.2)
Screw (F-2)
Lockwasher

(F·3)
Bracket (F-3)

Screw (F-3)
Waaner (F-3)
Nut (F-3)

Drake (F-1)
Brake (F-1)
Screw (F-3)
Washer (F-3)

20

AS364-624
51764R
51764L
51042·2
51042·1MA
51763
a/16Xl·1/4LO
51042-7
51042.4
11761-4
AN960·1216
3/t6Xl-l/8LO

9021724
RDlll·1032-0001

DHscrlption

!'I1I1 (F-3)
Brake (F-l)
Brake (F-l)
Shoe (F-3)
Housing (F-3)
Pedal (F-3)
Roll pin (F-3)
Shaft (F-3)
Cam (F-3)
Spring (F-3)
Washer (F-3)
Roll pin (F-3)

Frame (X-2)
Plate (F-3)

---,--"-------------------,
Figure 16-35. En{lln6 Handier (Sheet 3 of 3)

k. Insert connectors of guy (5) through fit
tings (1, 2), and tighten nuts untillockpin can
be Instal led.

1. Torque turnbuckle of guy (5) to 1,7M
1,800 In-lb.

m. Relieve all. tension on holst and sling
(d<l not disconnect sling) for 3 mtnult's; then
remove test 101ld,

n. Inspect engtne handier for ll1I,y distortion,
Wl!ld cracks, or Yielding.

o. Remove ttttings (1, 2) from test load, and
store on engine handier.

p. Remove exlsltng proof-load plate
RDl71-l032-lJOOl and, using stencU-cuttlng
setting of a typewrtter, transfer all Informa
tJon to new proof-load plate, Including new
tnspection daw. Install new plate whue old
plate was removed.

16··164. DISASSEMBLING. (SfJe figure 16-35.)
Olftllssemble engine handier BS required to
accon.'pllsh necessary repatrs or replacement.

16-165. AS.'lEMBLING. (See figure 16-35. )
The foUOVo·tng steps Include the special Instruc
tions required during assembly:

a. Torque nuts on bracket (9) to 800-'.000
In-lb.

b. Torque nuts of casters (14) to 800-1.000
In-lb.

c. Tighten nut of kingpin and nut of axle of
caster rig (15) until all play Is removed; then
loosen nut 1/4 to 1/2 turn.

d. 'forque screw of swivel lock (17) to
110.130 tn.lb.

e. Torque nut of bracket (18) to 110-130
In-lb.

f. Torque nut of brake (19) to 110-130 In-lb.

16-166. SERVICING. Servicing the engine han
dler consists of lubricating threads and packing
caster bearings. (Refer to section I for lubrt
catton procedures (methods).)

a. Labrlcate (Method A) threads of guy (&, I
figure 16-35) and clevis (10) with gear grsMe
(MtL·G-23827) at 12-month lntel·vals.

b. Pack (Method Y) bearings of caster rig I
(15) and wheel (16) with gear grease
(M1L-G-23827) at 12-n10nth l..Iltervals.

16-167. SHfPPING AND STORING.

16-1611. Prepare engine handler for shipping
or storing In accordance with MIl,·P-ll6,
Method m. and storage marktngs stencUed on
the handier.
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Section XVI
Pllragraphs 16~169 to 16~176

16-169. NOZZLE EXTENSION HANDLING
fIX'ruRIf G4080:

16-170. DEBCRIP'TION.

1l~3896-5

Volume I

when paint becomes chipped, scratched. or
worn and when lettering becomes tlletnble.
(Refer to section r for painting information. )
CI~an fixture, when applicable, ae outlined In
section I.

16-171. The nOl!l?.le extension handling fixture
Is a conical frame stnJ~,ture desl[!l1ed to fit in
to the exit end of the thrust chamber nozzl'!
extension. Eight shock-mounted Bupport pads
a~~ located on tile base ring of lhe fixture to
contact tne aft end of the nozzle extension.
Eight adjustable nozzle exit ;:Jads are located
near the BlIpport pads to bear on the inner
BlIl'fnce of the nozzle extension. Eight adjust
able struts, hanging f!'Om the apex of the fix
ture. extend to bear on the forward flange of
the noz1Je extension. A forward lifting cable,
attached at lho apex end of the fixture, and all
llit holst extension, located on the base ring of
the fixture, are used when lUting or rotating the
flxtul'e. (See figure 16-36 for leading partie
Illal·s. )

Height 85 inches

Diameter 150 Inches

Weight 1,525 pounds

Maximum load capacliy 2,000 pounds

Froof load 4,000 pounds

t"orward lift cable 6,880 pounds- Figure 16-36, I,eadlng PartIculars for
Nozzle Extension Handling Fixture

16-172. OPERATION.

16-173. The l107.zle exienslon hanclllng fixture
Is a portable unit desIgned to hold the nozzle
extension In a rigid ,;osltlon chtrlng rotating,
shipping, or storing. The nozzle extension is
lowered over the conical-shaped handling fix
ture until contact is made with shock-mounted
support pads on the base ring of the fixbJre.
Nozzle exit pads are adjusted to contact the
Inner aurface of the nozzle extension. AdJust~

a.ble nozzle flange struts Bre extended until the
pads cont.act lhs forward nange of the nozzle
extension. Cables secure the flange struts in
the extended posmon.

1.6-174. MAtN'I'ENANCE.

IQ.175. MalntelWlce of the nozzle extElllslon
hJlndllnll Iuture oonelsts of proof testing, dlsas-.
8('11l~'.lng, ~essmbllng, and servicing. Re-
patnt aurface area anil/or lettering, BS required,

16-176. PROOF TESTING. The nozzle ex
tension handlIng fixture is proof tested In con
junction with Nozzle Extension Handling Adap
ter 04081 (paragraph 16-182). The nozzle
extension handling fixture and adapter are proof
tested at 24-month Intervals. The forward lift
cable is proof tested at 12-month intervals.
(See f1(,'lIre 16.37.) The proof load required
for proof testing must be a mtnlmum of 150
percent of the WO) !(:"/l load of the fixture, aWlp
tel', and sling. 'l'he proof-test interVal may be
extended fOl' the fixt\lr~ and adapter if one of tile
conditions of ftgure 16-2 exists. The proof
test Interval Illay b" extcnded for the forward
lift cable if the cable Is dean, packagE-d, BJld
stored. If proof-teat expires during storage of
thc cablc, proof tcsUng beconws man1atory be
fore use.

WARNING

Proof tesis are hazardous; there
fore, special precautions must be
taken. In addition to local and
slandard safety requirements, the
tost area must be cleared and acie~

quate protection proVided fol' test
per80lUlel.

NOTE

Parts Indexed in tile following pro
cedure are llluetrated In figure
16-38.

a. ObtalJI nozzle extension proof-weight
assembly 86-9027028.

b. Connect an overhead hoist that has a
minimum load capacity of 5 tons to Engine
Handler Bling 04052.

c, Remove cables 19-9019477, and install
cables 9021538 in their place.

d. Place Nonie Extension Handling Fixtu!'~
04080 on a flat, paHcd surIace.

e. Turn cable-adjusting nut to outer end of
screw, and make sure nozzle flange struts on
fixture are in reh'llcted position.
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Flgul'e 16-37. Recommended Proof-Test Setup
for Nozzle F:xtensil'" Handling Fixture

and Adapter

f. Remove qulc,,-release pin from apex end
of ea~h nozzle flange strut, 11ft strui lUltll pin
can bn in"erted through upper hol~ tinder strut,
then lower Utl'1lt against pin.

g. Temr",,'arlly secure forwar~ 11ft cabl~

near pad end of one nozzle flo.nge str,,!.

Securing the cable to the strut
ma!les tile cable accessible after
the weight assembly Is Installed
on the fixlure.

h, Hemove qulcll-release pins fron' adJust
ment screwc (1II nozzle exit struta located to
UIC left and rl~ht of fixture zero-degrcn Indo',
point. Turn adjustment screw unlill'ads are In
neutral posWnn, Insta.1 quick 'I'eleaso pins.

L Usll'.g pr,,~e,l>tre In step h, retract all
remaini,,!; nozzlo exll pads.

j. Cunncct lower cnds of cables to 4 llWn!;
lugs nNIl .1mall end 0' weight ass~mbly,

k. Slowly Illt weight assemhly With holst to
a hclght of approximately 7 feet and sus:'eno 1\
concmtrlcally over flxture.

L Slowly lower wl'ight assombly until Il
cOIll~cls the 2 neutral no",zle exit pads and all
8 ba,1e rlnl~ p:\ds.

m. Startlng with a 2 nOl<z!e cxlt pads oppo··
slle the 2 neutral pads, turn adjustment screw
unt!1 alljustable pads llgbtly contad weight
asscmbly.

n. TOI'qu(> adjllstment screws on 2 nozzle
exit pads, located opposite the 2 neutral pads,
to 300-450 In-lb. Install qulcl,-release pins.

o. Torque adjustment screw on 3 no",z!e exit
p:,ds, located between and opposite the 2 nEutral
pads, to 300-450 i:l-Ib; torque \'emalnlng 3 pads
t,l 300-450 tn-lb. Install qulck-releasc pins In
,~dJustrnent screws.

p. Hcrnov~ quick-release pin from adjust
Illent SCI cw Ull tile 2 neutral nozzle exit pads.
Torque sere'" to 300-45C1ln-Ib. install qulck
release pin.

q. Lift each nozzle flange strut In turn, and
remove qulck-"cleasc piu. Extend strut until
flangc pad engages wei~ht assembly Ilange, with
allnemcnt pin of pad In appropriate hole In flange,
Inscrt quick-release pin tn strut.

NOTE

The appropriate hole ~an be found
by moving the flange strut s,deways
In each direction untll It steps, then
determining thl: hole neare'st the
center of full travel.
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r. 1'or(IUO each nozzle lIi1nge strut cable
preload nut to 35-40 in-lb. Torque each jam
nut to 170-230 in-lb.

s. Disconnect cables from weight assembly
lifting lugs, and remove Enl(ine Handler Sling
('4052.

t. Connect forward lUt cable of flxlul'e to
hoist. SlOWly llft loaded flxlure clear of floor
and hold for 3 minutes.

1I. Lower loaded fixture to floor, and ex
amine fixturc for distorlion and yielding and
cable for frays, broken strands, or )llnks,

NOTE

A r.olid tesl loae! ~i 0, 880 pounds
may be uBe:; ill lieu of thlB test 10
proof-test tile lurward lifting
cable,

v. Uft loaded flxlure approximately 4 feet
"lJove 11001',

w. Exlend art holsl extel1sion from flxlure
base rln( and secure in place with qulck
release pin,

x. Attach a 3/4-inch Bhack,~ to aIt holsl
extension, and se<.'Ure second hook from a holst
to shackle. Slowly lift aIt end oi fixture until
loaded flxture III In a horizontal posltlon. Hold
fnr 3 mInutes, and examine fixture fOl' distor
tion and yield.

y, With adApter (;4001 placed on a flat,
paved surface, disengage forward support from
stored posltlon and swing support lorward
vnlil end rest~ on floor,

z. Back out fixture base I'ing /:ltop bolt.

aa, POSition loaded fixture over adapter
unUl ball joints on fixture aline with ball
joints on adapter,

ab, Slowly lower loaded fixture until ball
joints aI''' mated. Do not reUeve tension on
cables.

al!. On adaplel', swing Illl'lmrd sUllporl (0

vertical position and aHne b,ill joints on f1xlur,'
a,ld adapter, Lift load as requln'd,

ad, SlOWly lower loaded fixlure until aU b"l1
joints arc properly seated. Secure forliard
support ball joint with T-bolt. 'Corque nut to
240- 300 in-lb.

ae, Hem ave lower end 01 each turnbuckle
lrom brackets on adapter. attach to fixlure ball
joint braeket, Ihen lighten turnbuckle llandtlght.
'COI'qUJ turnbucKie rod end nut to 240-~OO in-I!),

af. Adjust base rlnl~ stop bolt until It contacts
fixture. Tnrque locknut to 300-480 in-II>.

ag, Disconnect hoi sis fl'OIH forward 11ft cable
and art hoisl extension, and using Engin'~ Handlel'
Slll1g G4052 cOllnect cables 19-9019477 to 4 out
board lift rings on adapter.

ah. Slowly 11ft loaded adaptel' clear of [1001"

and hold for 3 minutes; lhen lower adapler to
flool' and examine adapter and fixturc 101' dtstor
tiOll and yielding.

ai, Dls,'onnoct Engine Handler Sling G4052
!l'om ad"~llpr. Com'pcl 2 hoisls 10 forward Ufl
cable alld aIt holst extension.

aJ. Take \Ill slack in fOI'wal'" alld alt cables
and hack out base rlllg ~top bolt.

ak. 1.oosen and disconnecl clld of each IUl'n
buckle ;It flxture ball joint bracket. Store turn
buckles on adapter bracket.

at Loosen and disconnect T·· boll that secureS
forward SUppol't ball joint,

~n1. Slowly raise holsl att.~ched to forward
IlfUII: cal>le \lIltll forward support call be dis
engaged and swung forwal'd unlll end rest~ on
floor.

all. Slowly raise holslll unll! loaded li"ture
clears adapter (approximately 4 feel aboVf'
floor).

,'10. Lower aft holst until loaded fixture is In
verllcal position.

16-62 Changed 8 Decemher 1970
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ap. Romove cable hook and sha~kle from aft
hoist extension. Hetract extension and secure
with quick-release pin.

,'q. Slowly lower forward hoist until loaded
fixture rests on floor. Disconnect cable h·G.ll

hoist. Store cahle.

ar. Cnnnect oV('rhead hoist to and sllspend
Engine Handler Sling G40'.2 above weight
assembly.

as. Connect sling cables 9021538 to 4 lifting
lugs near small end of wetght assembly. Lift
sling untll slack Is removed £I am cahles.

at. On nozzle flange struts, turn cable
adjusting nut to ,,"tel' end of screw.

au. Remove 'luick-release pin £I'om each
no,zle flar,ge strut, Iltt strut unlil flange clears
wel!:ht assembly flange, then retract strut and
install quick-rolease pin.

av. Lower "ach flange strut untll it conta~tll

quick-release pin at apex of strut.

aw. Ilemove "ulck-1'l'leasc pin from each
nozzle exit pad m\Justment Bcrew. Turn screw
until oxl! pad Is In retracted position. Install
quick-release pin in adjustment SCI'ew.

ax. SlOWly raise w~lghl assembly unlil It
dears fixture.

ay. Move wel~ht assez;\bly from above fix
ture and carefully 10ll'er weighl onlo floor.
Disconnect sling cables froll1 weight assembly
and secure eCJulpment.

az. Hemove eXisting proof-load plate
RDI71··J 032- 0001 and, \Ising stel1ell- ('ulting
setting of a typewriter, transfer ~Ilinformation

to new proof-load plate including n,'w illspec
lion date. Install new plate where old plate
was removed.

16-177. DISASSl':MBLING. (See figure 16··38.)
Disassemble l>andllng fixture as requlre,1 to
accompJlsh necessary repair or replacement.

16-178. ASSEMBLING. (See f1gul'e 16-38.)
The follOWing steps include Ihe special InslrC'c
lIon5 required during assembly:

a. Luhricale (Melhod A) thr.'ads and
(Melhod Z) sl'at of screw (3) with Mol:i1wte G
pasle (Dow Cornillt: Corp).

h. Adjust jamnul Oil snew (3) to 0.010 -0.003
inrh betw~cll fa('c of washer and (,t'llar Ull st.,'rew.
Torque locknut 10 600-790 In-lb.

c. Install pad bollom mouiltin.: holt of arm
(4) nntl lighlen unlil 1.08010. 02'J lnclll'& exists
belween pad and plate of :u'm. Adjust top b.,lt
to aline $urfaee of pad 10 degrees and 30 minutes
from vertical: atlJu"l the 2 r,'maining bolts to
mninlaill an l'qunl dlslance -to. 020 Inch belween
pad and platt"' on Hl'Ill. Dinll..lt1sion must he
measured al centerline of bait. Torque nuts
10250-330 In-lb.

d. Tlwque nul at apex of arm (6) to 50-100
In-lb. Torque nut at support and am) (6) 10)
10.. 20 in-!b over lockinf~ torque.

e. Torque stud of pad (0) to 30- 50 11l- Ill.

f Torque bolt of pad (9) to 150 .. 100 In-lb.

lG-179. SEflVrCJN(i. Sel'Vlclng the nO'lzl.>
extension hunrl!lI'!: fixl"r" con8iM~ of applying
corrosion preventati ve IUl021 ()- 016 (Hockduync)
to ball jolnls and jll'eservatlve WD-40 (Hocket
Chemical Co) on plale surface of arm 90266'10
at O-monlh intervals. If corrosion exisls on
arm, clean and apply preservatl VI' as ouilinecl
In section I.

16-180. SllTl'PING AND S'roRlliG.

16.. 181. Tl'e nozzle cxtenslon handling flxhlre
Is a rolatnlJle Item and mustlJe returned to
Hot'kctdyne. Cont:":l responsible Rockctdyne
representative for reqUired shipping instruc
tions. Prepal'c hllndllng flxlure for shipping
or storing In nccordance wllh flockctdyne Aulo
mated Packab'111g System (I-tAPS), codes 10, I,
0, 00" EA, 00, and 0, and as follows: (See
flgur'a 16-38.)

a. Secure arllls (6) In stored position wllh
pins (7) and strap~ (11).

b. Secure cables (5) to flxhlre frame.

c. Stow forward 11ft cable at apex 01 fixlure.

I
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Index Part Index Part
No. No. Description No. No. De5crlptl~

1 9023725 Extension (1"-3) AN316-12H Nut (F-3)
MS171184-820 Pin (F-3) 2W2SP-49-58-62 Washer (F-3)
28-2-0 Sleeve (F-3) 9026674 Trunnlon(F·3)
RD191-2002-1'07 Cable (F-3) 9026675 Nut (F-3)

2 NAS1354S2521 Pin (F-3) NAS607-4-10 PIn (F-3)
28-2-0 Sleeve (r'-3) NAS1354S2S21 PIn (F-3)
RD191-2002 -1308 Cable (F-S) 26-2-G Sleeve (F·3)

3 9026673 Screw (P-3) HD191-2002-1306 Wire rope(F-3)
9026657 Scat (F-3)

Figure 16··38. Nozzle Extension Handllng Fixture (Sheet 1 of 2)
A6-64 Changed 6 December 19'10
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Index Part Index Part
No. No. Descrlptlnn No. No, Description

4 9026670 Arm (F-2) 9026664 Su:Jport (F-Il
9026671 Link (F-3) AN30-o40A Bolt (F-3)
MS20392-9C39 Pin (F-3) MS20364-1018C Nut (F'-3)
MS24665-353 Pin (F-3) LDl53-0010-0021 Washer (F-3)
2W2SP-41-32-32 Washer (F-3) NASI358S2S39 Pin (F-3)
9026672 Arm (F-3) 2R-2-G Sleevp (F-3)
MS20992 -II cn Pin (F-3l Hu' 91-2002-1316 Cable (F..3)
MS24665-423 Pin (F-3) 7 NAS1358S2S39 Pin (F-3)
1.0153-0010-0026 Washer (lo'-3) 28-2-0 Sl"eve (F-3)
9026669-11 Pad (F-2) RD191-2002-1316 Cable (F-3)
9016000 Spring (F-3) 8 9026658 Cable (F-3)
AN9-17A Bolt (F-3) NASI042·14 Shackle (F·3)
AN316-9R Nut (F-3) 9 9026667 Pad (F-3)

5 9026668 Cable (F-;l) MSI'11716 Pin (F-3l
MS203\l2·6 C2 7 Pin (F-3) 9015980 Stua (F-3)
MS24665-231 Pin (F-3l ,IA-3424-2 1>]>001 (F'-3)
I.DI53-0010-0015 Washer (F-3) 20094K-!lC-IOC !Jolt (F-3)
9026665 Tledown (F-3) L1J153-00 13 -0006 Washer (F-3)
AN31S-BH Nut (F-3) 10 OO?6661 Frame (X-2)
J.D153 - 001 0- 0010 Washer (F-3) 9027030 Pad (F-3)
9026666 Lock (F.. 3) A 81:l'I '(' \\'74 Clalllp (F-3)

6 9026662 Arm (F-2l II NAS12131ll0,l48 strap (~'-3)

1270S-8F-22C Bolt (F-3) AN3-24A Bolt (F-3)
NAS679A6 Nut (F-3l RD153 -0110-0018 Washer (F-3)
l,D153 -0010-0017 Washer (F-3) NAS6'IOA3W Nut (F-3)
9026663 Arm (F-3)

Flgul'e 16..38, Nozzle Extension Handling Fixture (Sheet 2 of 2)

Flguro 16-39. I,eading Particulars for NOi:ue'
f;"tcllslon HalJdll"g Adapter

16-185. OPERATION.

16-186. The nozzle pxtcllsioll handling adapter
Is a portable unit used to support the lIJrture
mounted nozzle oxlenr,lon In a horizontal posl··
lton. The forward eUPl'ort may be dIsengaged
from a vertical pOSItion and Swung forward to
fac1lltate lnstallatlon of the handling ftxture, or

16-182, NOZ ZI,);; EXTENSION HAfjj)LING
ADAPTlm G4Qi!.!.

16-183. DESCRIPTION.

16-184. The nozzle extension handllng adaptel'
la a rectangular fram~ atructure defllgned to
Rupport the handllng fixture and nozzle exten
510n in II horizontal pORltlon during shipping
or storage. Ball joints on the aft and forward
supports arc located to coincide with ball Joints
on the handling fixture. The forward and art
lett-hand supportl! I"we otatlonary roll Joint and
Ihe right-hand suppor! han a movable ball Joint
for ease of mallng wltil the handling (lxture.
Turnbuckles on the art ,~upports arc used to
secure the handling flJ<huoe to the adapter.
Rings a~e attached to the frame for Ilftlng the
loaded adapter and for tledown during shipping.
(see flgure 16-39 for leadl'lg particulars. )

Length

Width

Height

Weight

Maximum loml capacity

Proof load

153 Inches

97 Inches

'11 Incheo

1,200 pounds

S, 300 pounds

5,300 pouilds
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swung Inward for shipping or Moring. The
base ring star bolt, located 011 the aft (rame,
maintains the handling flxturr, In a horl~ontal

plane.

16-187. MAINTENANCE.

16-166. Maintenance of the nozzle extension
han,illng adapter consists 01 dlsass<.'mhllng,
assembling, and scrvlclng. The nOZ1,I~ exton
olon handling adapter Is proal tested In COn
junction wUh Nozzle Ex'.enslon HalldHng Fixture
G4080 (para.graph 16··1~9). Hepaillt surlac~

arell and/or lettering, as required, when paint
becomes chipped, sc~atched, or worn and when
lelterlng becomes Illegible. (Reier to section I
for painting Information.) Clean adapter, when
applicable, as out'.lned in section I.

16-180. DISASSEMBLING. Dloassemhle
handling a'iapt<.'!' as l:equlrud to accomplish
necessary repal!' or replacement. (See flilure
16·40 lor Index ami part numbers.)

16-190. ASSEMBLING. (See figure 16-40.)
The lollowlng stepe include the speclal Instruc
tions required during assembl,:

I a, Lubricate (Method 1.) Ihreads of pins that
securD Dupport (2) to frame (5) with Molykote G
paste (Dow Corning Corp). Remove excess
grease alter Installation.

b, Install and adjust pilla that socure BlIpport
(2) to framo (5) 10 maintain a dimension 01
62.00 iO. 06 Inchcs, moasnred from centerline
of lell-hand ball joint to centerline of lorward
Bupport ball joint. Torque plnD to snug fit; thon
back one off 1/2 turu. Iustll1l boll through
housing and pin, and torque bolt to a 100Ge lit.

c. Torque nuts 01 housing mounting bolts
01 support (2) to 180· 240 in-lb.

d. Torque nut that secures !'etalner to aft
support to 20-25 In-lb.

e. Torque nut that seC\lres rod end of support
(2) to 60-120 ill-lb.

f. b'tor'J support (2) on (rame (5) and tighten
bolts through bal' (1) and trame (5) to malntaln
II d\lnenelon of 2.50 \nchse, msasured trom
top of bra~.ket on frame to lower side of bLr.
Torque I.wing bolt to 36-84 In-lb.

16-191. SERVICING. Servicing lhe nozzle
extension handling adapter consIsts of applying
corrosion preventatlve RD02l0-01G (Rocketdyne)
to ball Joints at 6-month Intervals.

16-192. SHIPPING AND STORIlW.

16-193. The nozzle extension handling adapter
Is a rotntable lIOI1l and must be returned to
nocketdyne. Contact responsible Ilocketdyne
!'epl'esentatlve for required ehtpplng Inslruc
tlollA. Prepal'e handling adapter lor shipping
01' storing in accordance wllh Rockeldync A,uto
mated Packaging System (RAPS), codes 10, 1,
0, 00, EA, 00, alld 0, ann as follows: (See
lIffure 16-40.)

a. store oupport (2) on Irame (5). (ReIer
to paragraph 16-100.)

b. Store lUl'I\buckle Oil each all support of
frame (5), uBlng brackets Ilrovh!eci.

10,·194. ,'£!!l.lJl.PPUM.r. ~l!A.f:!'_:rJm.LQAP FIX
:ru..1.lli.Si4Q.OJ~!l!1..Q!!::.QO.aU6l>l (PRQTQT~.

16-105. m;SCHlPTJON.

16-196. The turboplllllp shaft preload fixture
conelsts ola bl'acket, BCI'ew and pawl, closure,
and mO\llltlng hardware. The bracket Is approxi
mately 19 Inches long, 8 lIlches high, and 7
Inches wide. The eorew la 0.875 Inch In dlam
et,)!· and approximately 8 Incbes long. The
screw contains 1-1/2 Inches of threads approld
mately 1-1/2 Inches lt'Olll the end and a notched
plato welded to the bottom 01 a hexed head. The
closure conalste ~I a plastic cup and a corrosion
resistant steel foot. The mounting bardwarll Is
stored on the bracket In threaded holes.

16-197. OPERATION.

16-198. The turbopump shaft preload fixture
10 used to apply a preload to tbe turbopump
shaft durIng truck transport. The cl08111'e Is
Installed In place of the existing C\IP on the
oxldlzsr Inlet closure, with the foot positioned
on the shaft end. The bracket Is attached to the
Inlet flange over the oxidizer Inlet cl08ll1'8. with
the Bcrew Inserted Into the loot of the clooure.
The screw Is torqued to a specified value and
locked In place wltb the pawl.
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F52NE-064
HD153 - 5001-0000
LII153-0010-0014
9014212
F52NE-108
IU)153-0113-0110
NAS1008-24A
F52NE-080
HD153- 5004 -0008
1.D153-001O-0018

3 NAS1047-lOJ'060
MS20392-'7C63
MS24665- 287
LDI53 .. 001O-001'l
MS1'I985C818
HD191·200~-130B

28-2-G
RD191-1c10 i -0008

Index Pall
No. No.

.-"-~~-----~~=.;.;.
Description

Nut (F-3l
Washer (F - 3)
\Vasilel" (F-3)
Hod end (F-3)
Nut (F-3)
Washer (.'0'-3)
Boll (Io' - 3)
Nut (F-3)
Wasiler (f'-3)
Washer (f'-3l

Turnbuckle (F-3l
Pin (F-g)
Pin (F-3)
Washer (F-3)
Pin (F-31
Cable (F-3)
Sleeve (F-3)
Lug (F-3 J_______-'.1 ,__, --'--' _

Description

l3al' (F-3)
Bolt (F-3)
Nul W-3)
Washer (F-3J
Washer (F·,3)
SWinl( uoll (F-3)
Nut (F-3)
Washer (F-3)
Bolt (F-3)

Support (X-2)
Housing (X-3)
Pin (X-3)
Bolt (F-3)
Nul (F-3)
Washer (F-3)
Washer (F-3)
Bolt (F-3)

Ind~x Part
No, No.

9014209
NASIOOO-llA
F52NE-064
RD153-5004-0006
LD153-001 0- 0014
SWB-1CA2
F52NE-066
RDl~3-01l5-0032

NAS1006-17A
2 9014207

9014205
9014206
NAS1004-40A
F42NE-048
RD153-5004-0004
L0153-0010-00] 0
NAS1006-14A

Figure 16·40, Nozzle Extension Handling Adapter (Sheet I of 2)
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16-199. MAINTF:NANCE.

16-203. SHIPPING AND STORING.

16-201. DISASSEMBLING. Disassemble turbo
pump shaft preload !lxture as required to ac
complish necessary repair or replacemcnt.
(Sec !lgure 16-41 (or Inc1cx lind part numbers. )

·4 --3

1 9026618 Closure (F-t)
9026816 Foot (F-3)
MS18624-1131 Ring (F-3)
9020017 Cup (F'-I)
9026901 Grommet W·3)

2 9026860 Pawl (F-3l
AN4-14A Bolt (F-3)
AN960C418 Washer (F-3)
NAS679C4W Nut (F-3)

3 9026820 Screw (F ·3)
9026821 stop (F-3)
MS16624-1087 Ring (F-3)

4 9026822 Nut (F-3)
9026823 Seat (F'-3)
9026903 Wa~her (F-3)
AN6-17A Bolt (F-3)
AN960C616 Washer (F',·3)
NAS679A6 Nut (F'-3)

Flgure 16-41. Turbopump Shaft Prr' . \d
Fixture (Sheet 1 of 2)

Index Part
No. No. Description

Description

Dolt W-3l
NUl (F·3)
WuhH (F-3)

Frame (X-2)
Tledown rlng(F-3)
Tiedowfl rlng(F-3)
Support (F-3)
Hetainer (F-3)
Bolt W-3)
Nut (F-3j
Washer (F-3)
Washer (1"-3)

Part
No.

9014210
AN315CI8R
LD153-0010-0029

9014208
5016
5015
9014204
9014203
NAS1003-68A
MS20500-1032
RD153-5004-0003
LD153-0010·0008

Figure 16-40. Nozzle Extension Handling
Adapter (Sheet 2 of 2)

4

5

Index
No.

16-200, Maintenance or lhe turbopum" shart
11I'eload !lxture consists or disassembling and
assembling. Clean, Inspect, handle, and pack
age closure (I, !lgure 16-41) and remaining
par's as outlined In sectlon I.

16·204. The turbopump shaft preload flllture is
a rot.,table Item and must be returned to Rocket
dyne. Contact responsible Rocketclyne repre
sentative for reqUired shipping Instrucllons.
Prepare turbopump shaft preload fixture for
shipping or s!l)rlng in accordance with Rocket
dyne Automated Packaging System (RAPS),
codes3Q. I, Z, 00, ZZ, FI, andO.
la·G6 Changed 6 December 1970

16-202. ASSEMBLING, (Sea !lgul'e 16·41.)
The follOWing stops Include special Instructions
required <:luring llssembly:

a. Tighten nut or pawl (2) flngertlgl,t.

I b. Lubricate (Method A) threads of screw (3)
with Molykote G pabte (Dow Corning Corp).

c. Screw attaching bolts (7, 8) Into storage
holes of bracket (;i) flngertlght.

d. Tighten mounhng bolts of nllt (4) until all
s1.lck Is removed between adjacent surfaces:
then loosen bolts to obtain 0,02 (+0,02, -0.00)
Inch clearance between bottom wallher and nut
of mounting bolls.
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Index
No.

Part
No. Description

16-210. MAINTENANCE.

16-208. OPERATION.

Figure 16-41. Turbopump Shaft Preload
Fixture (Sheet 2 of 2)

16-205. THRUST CHAMBER THROAT SECU
RITY CLOSURE G4089 AND 00-9026815-'
(PRofo·fjl'E). - ... - -- ----

16-206. DESCHIPTION.

10-209. The thrust chamber throat sec1lrlty
closure Is used to seal the thrust chamber
throat area, provide protection Irom motsture,
and secure accesstble elassitled documents of
the engine. The shaft Is screwed Into the cen
ter hole 01 the InJector, and the locking mech
anism is released to lock the shaft In place.
Desiccant bags are Installed In the compartment
of the closure and secured in place with the
cover. The closure and cover are "lid over the
shatt that positions the inflatl.ble tube at the
smallest portlon of the throat. The lock Is In
stalled through holes In the shaft and handle of
the closure. The tUbe Is Inflated to 5-7 pslg,
and the pressurIzing hose ts sec):red to the
shaft.

16-211. Mal.ltenance of the thrust chamber
tlu'oat ~ncurlty closure consists of disassem .
bllr.: and assembling. Clean closurf', w;,,,n
applicable, as outlined In section J.

15-.12. DISASSEMBLING. Disassemble thrust
chamber throat securIty closure as requIred to
accomplish necessary repair or rep\;tcement.
(Sec figure 18-42 for Index and part numbers. )

b. Tighten nuts of bolt NASI004-30 and bolt
NASI003-8 of handle i6) Uhttl snug.

c. Torque n"! 01 bolt NASlO03-8, atta~hlng

cable to handle (!;), t,) 3-5 In-Ib above torque
) equtred to ius tall nut.

II. Torque nut of bolt NASI003-12, attaching
callie to shaft (8), to 25··30 In-lb.

16-213. ASSEMBLING. (See figure 16-42.)
The follow!nll: steps Include special Instructions
reqUire" 1~rlng assembly:

a. Leak-test hose (2) and tube (3) wlth gase
ous nitrof'en (MII,-P-27401) or air at 2 (+1, -0)
psII' unrestrained, before assembling on closure
diaphragm. Repeat procedure for a total of 5
cycles. No visible leakage Is allowable d'Jrlng
a 5-mlnute period.

16-214. SHIPPING AND STOHlNG.

16-215. '1':.:: thrust chamber throat security
closure Is a rotatable Item and must be returned
to I1ocketdyne. Contact responsible Rocketdyne
representatlve for requIred shipping Instructlons.
Prepare thrust chamber thl'oat security closure
for shipping or storing In accorda,nc~ with
Rocketdyne Automated Packaging System (RAPS),
codes 10, 1, 0, 00, EA, LK, and X.

16-218. The engine environmental cover set
consists of a rUbber-Impregnated glass fabric
cover with an aluminum coatlng on the Inner
side and drawstrings made of nylon rope. The
cover has grommets at the top and bottom and
two double rows down one side. The cover has

16-216. ENGINE ENVIRONMENTAL COVER
SET f!9-90T4130. -------

16-217. DESCRIPTION.

Bracket (~'-3)

Plate (F-3)
Bolt (F-3)
Bolt (F-3)

Washer (F-3l

9026859
9026680
AN4-7A
MS20007H22

LD153 -0013 -00U5

5
6
7
8

16-207. The thrust c:lJlmher throat SH ,<rlty
cloBur!.' consists of a shaft, locking mecl.anlsm,
cover, closure, and lock. The shaft Is con
structed from aluminum alloy and has a steel
screw pinned to one end. The sh;.\ft Is 51. 88
Inches long a'ld 1. 5 Inches In diameter. The
lockIng m'lchanlsm conststs or a handle, cable,
spring, and shaft and Is mounted on supports
of the "haft. The pan-shaped covcr is made
from a plasttc materIal and contains a number
of holes. The cover has Camloc fasteners and
Is 16 Inches In diameter. The wheel-sh.'lped
closure Is made from a plastlc material and
has a headed rim t~ retain a tube and a pres
Gurlzlnr, hose. The closure has a handle
riveted to the conteI' to slld(' over the shaft and
is 35. 5 Inches ir, diameter. The lock Is a
standard combination loell. The total w('lght of
the reeurlty closure Is <lpproxlmately 30 pounds.

Changed 8 December 1970 16-69
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Index Part
No. No, Dcscrlpllon

R-3896-5
Volume I

Index
No,

3
4

5

6

7
8

9

Part
No, Description

3676-1 Hosc (F-3)
1'5001 1/2 0-30 Gage (r-3)

1/6 CBM
8888-7 Tee (F-3)
3676-16 Hos~ (t'-3)
8384 Pump

connecclon(F-3)
9026883 Tube (F-3)
9026082 Cl0slll'e (F-l)

9026696 Closure (F-l)
9025693.3(0) Soal (F-3)
9025893-5(a) Seal (F-3)
9026891 Handle (F,·3)
MS20470A4 Rivet (F-3)

I8034442(b) Humidity
Indicator (F-3)

9026897 Plate (F-3)
9026895 Covel' (F-I)

2500-9W !>'tud (F-3)
2600-LW Washer (F-3)

9026889 Handle (F-3)
NASI003-8 Bolt (F'·3)
NAS43DD3-18 Spacer (F-3)
LD153-0013-0001 Washer (F-3)
LD153-0010-0008 Washer (F-3)
NAS679C3W Nut (F'-3)
NASI004-30 Holt (F-3)
NAS43DD4-48 Spacer (F-3)
LD153·0013-0li02 Waohor (F-3l
LD153-0010-0010 Washer (~--3)

NAS679C4W Nut. (F-3)
NAS43DD4-16 Spacer W-3)

9026886 Cable (F-3)
9026892 Shafl (F-3)

NASI003-12 Bolt (F-3)
LD153-0013-0001 Washer (F"3\
LDl ~3-0010-00C8 Washer (F-3)
NAS679C3W Nut (r-·3i
29~ Spring (F-3)
9026889 Pin (F-3)
MSl71655 Pin (F-3)

9026CC7 Shaft (F-3)
9026888 Screw (F-3)
MS1'11658 Pin (F·3)

1 9026900 Lock (F-3)
2 9026804 Hose (F-l)

6300 Cap (F-3)
6100 T Valve core(F-3)
609-1 Stem (F-3)
619 Ferrule (F-S)

(a) Use HX204466-3 or RX204466.5 until exha\\sted.
I (b) Allowable a1terl1:lte: MS20003-2.

Figure 16-42. Thrust Chamber Throal Security Closure

16-70 Changed 26 October 19'11
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111~3111. OPERATION.

18-220. The engine environmental cover set Is
\lsed to protect the thermal insulation, clIlflne,
and nOllllo extension from Impingement of
liquid nUlds. The cover Is placed around the
thrust cllamber lind nozzle extension and fitted
by pleating the top around the thrust chamber
throat and lacing the flap.

16-221. MAINTENANCE. (Bee figure 16-43.)
,

16-222. There are no apeclal maintenance
lnetructlons, except for repair of the engine
environmental cover. Replace d;unaged nylon
rope and cover when damags Is beyond ropalr.

• • j ....... -- .... • • , ~', •

a Sll-Inch flap betweel}. the double rows of grom- . ".' \:,'
mete. Four flapa are provided for acceaa 10
the thru{lt ellamber drain portli and two holes '"
for the fael and oxidizer overboard cInln lines;, \' •.
TIle c:..er Is 15-1/2 feel long, 28 feet at the :.:'1

'bottom, and 20 feet at the top and weighs ap- , .'
. proximately 80 pounds. ,

111-223. REPAIRING. (Bee figure 16-43.)
'fears or holes may be repaired by cleaning
the damaged area with fabrIc cleaner 0200
(Minnellola MIning and MIg) and applying
2-lnch-wlde prelllure-sllnsltlve tape
FGA-32600 (Mlnnosota Mining and MIg).
Remove any all' pockets between tape and ma
teriel of cover by pre.elng or rolling. Tape
IUlly be Inetalled on either or both sides of
cover, 11 necessary. Tear. or holse that
cannot be repaired \lelng tape may be patched
u.lng glu. labrto SRGA-0214 (MiMesola
Mining and Mfg), 38 Inches wide, and lteme
contalned In ktt A200. Crommeta may be re
placed using therma1lnsull.tor grommet tool
set 11023610 and Items contained In kit A200.

16-224. SIltPPING AND STORING.,
~

16-225. Propare engine envlronmelltal cover
.et for shipping or slorlng In accordance with
Rocketdyne Automated Packagtng System
(RAPS), codea 10, I, 0, 00, 00, 00, and O.

~·l-5·'·38

Index Part
No. No, Deacrljltlon-
1 1/4-lnch Nylon rope

dtametl'r (100 ftl

2 1111-11014181 Cover

FIgure 16-43. Engine Environmental Cover Set

Changed 8 December 1970 16-71/16-'12



R-3&95-5
Volume I

MANUAL DATA SUPPLEMENTS

APPENDIX

Manual Data Supplements are issued Irom time
to ttme to communIcate Important and ur~eJlt

in.formation conc~rning lite equipment covered
in this volume. These supplements bear 2.1\

identllying I\umber 'Illd should be med in this
Appendix.

Manual Dat.1 Supplements <lit'eetly alIce! the
data in this volume and will be incol'p0l'~\tt)c1

into this volume during a lutul'e updating o!lort.

A Supplement Heeord is Issue,' periodically 10
indicate the status 01 supplenlPnts Issued for
this volume. The status 01 each supplement Is

indicahld in the "Supplrment Status" column.
For acllye supplemenls, no status is entered.
(0'01' im:orporatNi supplements, "Incorporated"
Is entered,

UIJOIl rccdpt of a Manual Data SupplPment milkp
an approlll'iate rderence to the suppIL'ment in
the margin nexl to the data supph>mented and
en\('r the numher, date, and sUhll,ct matter 01
the supplement on tlw ~lanu',1 Data Supplement
Record.

MANUAL DATA StJPl'LI<:MF:NT HECOHD

This Supplement Hecol'd Imlicates th" status 01
supplements Issued lor Technical Manual
H-3R96-5, Volume I. Supplenll'nls whi<'h have

been incorpornlc'd into til(' voluJHf1 slmll he re ..
Illove,; It', rn til(' AppendiX and destroyr'd,

Snpplrmlent
Number

11-3896- 5 Vol 1-1

H-3696- 5 Vol 1-2

H-3896-5 Vol 1-3

H-3896· 5 Vol 1-4

R-3896-5 Vol 1-5

H-3896-5 Vol 1-6

Dated

2 DeeembCl' 1958

7 February 1969

25 March 1969

23 Apr.1I 1969

15 July 1969

22 September 1969

Clarllil's removal of supple
ment numbers (rom the' Manual
Datil S,.pplcmcnl Hecord Issued
ab'll!nsl the bas!c H·3896-5.

Adds repair procer!llrcs lur thc
neoprene pads and humpers o(
Engine Handling Dolly G4058.

RevIses proo( .. tcloit procedUl'c8
to Include T·tools lor prool
testing Component Handtlng
Fixture ScI 04068.

Deletes requirements to
replace vibrator prior to eaeh
callbratlon- verll!catlon test 01
Impact Recorder Unit 04090.

Changes part number 01
ammeter on Engine Checkout
Consolo 03142.

Adds repair procedures lor
relief valves of Components
Test Console 03141.

Supp lument
Status

InC01'pora ted

Incorporated

Incorporate

Incorporated

Changed 22 June 1')'70 A-l



APPENDIX 1\-3896-5
Volume 1

Supplement Supplement
Number Dated Description Status

R-3896-5 Vol 1-7 5 December 1969 Pl'ovides prool-test conditions Incorporat('d
and exceptions for handling and
shipping equipment, and estab-
lishes the minimum proolload.

H-3896- 5 Vol 1-8 19 June 1970 Adds periodic inspection and In('orporl\ted
pI'ocedul'e lor removal of cor-
rosion and moisture from
elecirical boxes of Engine
Vertical Installer G4049.

R-389A-5 Vol 1-9 15 October 1970 Hevlses checkout procedure Incorporate1
lor components welding set
9026561.

H-3896-5 Vol 1-10 2 April 1971 Adds an allowable allernate Incorporated
humidity Indicator for use
with the thrust chamber
throat socurlty Closol·es.

R-3896-f) Vol 1·11 4 May 1971 Ch;Ulges the hydraulic fluid Incorporated
requirements lor ComFonents
Test Console 03141 from
RJ-1luel (MIL-f'-25558) to
hydraulic flutd (MIL-1l-560~).

R-3896-5 Vol 1-12 11 Octoher 1971 Adels hydraulic fluid sampling Incorporated
and cleanness levels lor
Components Test Console
G3141.

H-3896-5 Vol 1-13 13 Juno 1972 Changes the pressure Incorporated
llmillor low-prens\lre
gllSCS.

1\-3896-5 Vol 1-14 25 June 19'12 Adds an n!ternate part Incol'porated
numbered electrical plug
and socket on Components
Welding Set 9026561.

A-2 Changed 5 October 1972



MANUAL DATA SUPPLEMENT NO. R-3896-5 VOL I-15
Sheet 1 of 1 1 March 1973

This supplement affects the data in Technical Manual R-3896-5, Volume I. Make a
reference to this supplement in the margin next to the data being supplemen"ed;
enter the number, date, and subject matter of the supplement on the Manual Data
Supplement Hecord; and file this supplement in the Appendix to this manual.

'Phis supplement changes the pa~sivating procedure by adding the requirements for a
glass fibe~ applicator.

On page 1-25. paragraph 1-99. add step eA and change steps f and g as followe:

eA. Obtain a cotton-tipped appti('ator end break off
Form a new tip 011 remaining portion of applicator using
brand glass wool filtering fiber (Cornir~ Glass Works).

end containing cotton tip.
e suitabl~ amount of Pyrex

Hemove excess fibers.

f. Using applicator, passivate area by swabbing with nitric acid solution at
10-minute intervals for a minimllm of 60 minutes. If necessary, provide !l barrier
to prevent solution trom contacting other surface or equipMent.

g. Thoroughly rinse passiva1;ed area with tap wm.."r. Rinse and discard
applicatol' •



MANUAL DATA SUPPI.-BMJilNT NO. R.-3896- 5 VOl. 1_16
Sheot 1 of 2 5 April 1913

This supplement affeots the data in Teohnical Manual R.-J896-5, Volume r. Make a
referenoe to this snpplement in the margin next to the da-ta being supplelD_ented;
enter the number, date, and SUbject matter of the supplement on the Manual Data
Supplement Reoord; and file this supplement in j,he Appendix to this volumo.

This eu.pplemeht adds ·,;arnl.ngs for handlin~ ;;,peoifio materials used in the manual,

On_Eage 1-1.4, paragI'R~h 1-49, add +'hc fol1.o·;ing werning before atep g~

WARNlNG

Primer (MrL-P-8585) is flMJlllable and TllUst not be
used near heat, eparl<s or open flame. rt is toxio.
Inha-!ation of its vapo)'s or prolonge(l oontaot wi th
the primer can cause serious bodily harm, In case
of p:"'olonged eXl'09lJrc, ivnne<liatcly obtaIn fl'esh air
and wRsh skin with soap and water.

On pc.ge 1-15, plll"sgraph ~5, 2dd the followLng warning before step g:

WARNING

Primer (MJL-P-8565) is flammable and must not be
used neal' heat, sparks or open fIRme. I-t is todo.
Inhalation of its vapore or prolonged contaot with
the primer oan cause eerioUJl bodily harm. III ~ase

of prolonged exposure, immediately obtain fresh air
and '~sh skin with eoap and water.

On page l~~, paragraph 1-97, _add t:te tOUowiTll!:_war.lioi/; before step d:

WARNThG

Primer (M1L~P-85B5) is flammable and mnst not be
nsed near heat, sparks or open ~lltme. It iR toxic.
Inhalation of i -~8 vapors or pro.o,_.ged contllct wi th
the primer can ol4TU1e serions bodIly btl:" m. In case
of prolonged e;r.p08tll'e, illl!lodhtely obtain freoh ail'
and W1\sh skil' with soap and wafer.

~I!!"~..l6-l5! ada the following WlImhg atter garagrapJ:. l6~28:

WARNING

Adh8Bi~0 Er.l099 is flammable and must not be used
Dear heat, sparks or open flame. It is to:d~,

Inhalation of i te 'l'a)lors 0" prolonged contact wi th
the adbesive OaD c!<use serioll" bodily herm. III caBO
of prolr,nged expMure, illll1lo,ltately obtain freeh
IIiI' and wash akin with SOBp Bud watcr,
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MA.NlJAL DA.TA SUPPLEM~m' NO. n..3896-5 VOI, 1-16
Sheet 2 of 2 5 April 1973

~D page 16-33, paragraph 16-110, add the following warning before atep d:r
W.AIlNING

Adhea1ve 584 is i'lallDlll\ble and I1IIUlt not be used
neor heat, sparke or open flame. It ~s toxic.
Inho.lation of its vapors or prolonged contao't
with the Q(lhesivo onn causo serious bodily harm.
In oaso of prolonged exposure, immediately
obtain fresh air and wash skin with BOSp and water.



MANUAL DATA flUPPLllMENT no. R-3896-5 VOL I-17
Sheet 1 of' 1 16 April 1973

This s11pplement affect5 the ~nta in Technical Manual F-3896-5, Volume I. ~ake a
reference to this supplemcnt in the margin ncxt to the data. being supplemented;
enter the number, date, and 3ubject matter of the supplement on the Manual Data
Supplement Record; and fUe this supp:Lement in the Appendix to this ro...nual.

This supplement changes le'Jk,·test compound (MIIrIr25567) to leak-test compound
(MSFC-SPEC-384) •

~nge leelt-test compound ~MIL-,Ir25567) to 1e~-t,est cO!!!1'0und (MSFC-SPEC-384) in the
folloving places:

Page No.

1-9
2-16
3-8
5-63
5-67
5-68c
5-68D
6-3
6-4
7-13
'.0-8
lO-42P-16
10-42P-17
10-42Q
10-42U
10-42Y
10-42AE
12-10

Figure No.

1-2

10-5

12,·6

Paragraph No.

2-54
3-23
5-115
5-52
5-52G
5-52P
6-10
6-10
l-24

10-~8J

10-41:1J
10-55
10-76
10-90
10-111

1
c
e

g and h
f
m
11 and p

g
i

! .


