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I NTRO DUCTION 

Thi s manual provides t he necessary ins t r uct i ons for t ransport ing, handling , 
and erect ing t he Sat urn S=I Booster ~ ef fectivity SA=1 and is di vided int o t hree 
chapt ers 0 Chapt er I cont ai ns ins t ructions a t t he stat ic t est tower . Chapter 
II contains inst r uct i ons a t t he Cape Canaveral f i r i ng si t e . Chapt er III con= 
tai ns opera t i ng inst r uctions for t he Sat urn S=I Transpor t er . 

ER 

Chapter I cons i s t s of st ep=by=s t ep procedures for r emovi ng t he rear r i ng 
sect ions, positioni ng and erecting the Boost er i n t he stati c t est t ower , preser ­
va tion of t ooli ng , positioning t he Boost er on t he t ranspor t er, and reassembly 
of t he rear ring sect i ons t o t he Boost er aft er s tat i c t est firing . 

Chapt er II consi s t s of st ep=by=st ep procedures for removi ng t he forward and 
rear ring sections , posi t i oning and erecting 'the Boost er from t he launch 
pedes t al, and preservat i on of t ooli ng for shi ppi ng . 

A complet e manual containing general ins t ructions for t he Sat urn S=I 
Transport er and i ncluding a separat e Tabl e of Cont ent s , Lis t of Illus t rations, 
and Int roduction i s inserted i n thi s manua l as Chapt er III . 

Equipment essential t o proper handling of t he Boost er a t t he stat ic t es t 
t ower and a t t he Cape Canaver a l f iring site i ncludes t he fol lowing: t rans= 
por t er, t owi ng t ract or , gant ry crane, mobile crane , fork l i f t , horizont al and 
t ranspor t at i on r ing pl a t forms . Special hardware assures safe and efficient 
handling of t he Boost er during r emoval and erection . 

This publi cat i on i s a combined effort of t he M=LOD, M=TEST, and M- F&AE 
Di vi sions 0 
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CHAPTER I 

TRANSPORTATION, HANDLING, AND ERECTION AT STATIC 

TEST TOWER 

1. PREPARING BOOSTER FOR ERECTION 0 

1.1 Positioning Transport er (J=AF=1 2004)o 

1.1. 1 Position t ransport er on nort h side of static t es t t ower a t a 
r i ght angle t o deflector pit and aline wi t h deflect or pi t 
bridging at a di stance which will provi de sufficient working 
area around t he t ranspor t er for t he mobile crane and fork lift . 
(See figure 1 for the rel ative posi t ions of t he equipment. ) 

1.1.2 Lock t ransport er brakes and chock wheels . 

1 .2 Installing Bumper Assembly (D-10426438). Two Bumpers (D-1042643~ ) ! 
and Two Cable Assemblies (J- 1 0424771~ 

1. 2 .1 Move t ract or and t ow bar clear of t he forward end of t he 
boos t er . 

1 . 2 .2 Using fork lift, raise t ransport a t ion ring plat form and 
personnel to a height necessary for attachi ng bumper assembly 
(D-10426438 ) , t wo bumpers (D-10426434), and cable assemblies 
(J-1 0424771) . (See figure 2 .) 

1. 2 .1 .1 Remove doors (D-10411708) and pl a t es (D-10411 753) 
a ttached t o int er s t age fairing and second s t age 
adapt er ~o gain access t o bumper and forward sling 
assembly attaching point s . At ta ching point s are a t 
I =beams No . 3, 4, 5, 6, and 7 . 

1. 2 . 1 . 2 Remove attachi ng hardware t ha t secures int ers t age 
fairing t o second s tage adapt er a t a t taching poi nt s 
for bumper assemblies and f orward sli ng assemblies as 
shown in figure 2. 

NOTE: All doors and atta ching hardware t o be packaged 
and s t oredo Thi s hardware wi ll be inst alled aft er t he 
boos t er has been erect ed in t he t es t t ower. See 
figure 2 for list of a t taching hardware . 

1 .2 01 .3 Ins t all bumper assembly (D-10426438 ) in accordance 
wi t h det a i l A, figure 3. 

1 . 2 01. 4 Inst all bumpers (D-10426434) in accordance wit h detail 
B ~ figure 3. 
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FIG.I POSITIONING EQUIPMENT AT STATIC TEST TOWER 
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(I) REQ ' O 

~---OOOR 
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DETAIL A 

FIG.2 REMOVING DOORS AND PLATES 

REF. OWG. 
10411701 
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R BUMPER IS SECURED BY BOLT AN12-14, 
UNSCREW BOTH BOLTS (AN8-6A)UNTIL EACH IS 
SEATED AGAINST BOLT HOLDING SHROUD TO 
BRACKET. 

BUMPER (D~0426438)(REF) 

[~_-~-=~1r' 
. ~- jJ~ ,-~:~ =-i-~.:-

---Q-- " BOLT AN8-6A 

~~ ~TANI2-14 
WASHER 

BOLT AN14 - 14 
WASHER AN945-14 

ill 

NOTE: WHENEVER CABLE ASSEMBLY 1042477 IS ATTACHED,NEW 
BOLTS,WASHER,AND NUTS SHALL BY INSTALLED,USED HARDWARE 

TO BE DISCARDED. 

NOTE : WIPE OFF ALL LUBRICANT FROM BOOSTER PARTS 
WITH CLEAN RAGS AT TIME OF REMOVAL OF SLING 
ASSEMBLIES 

TOROUE HEAD OF BOLT (NAS 156-68) TO 6000 INC LBS(500FT. LBS.). 

LUBRICATE THREADS, SHANK OF BOLT, AND EACH SIDE OF WASHERS 

BEFORE INSTALLATION WITH MOLYKOTE TYPE "G'.' 

2- CABLE ASSY (J-1042477il, R 

2- BOLT NAS156-68, REFfi 
2-WASHER NASI43-16C,RFF. 

2- WASHER NAS~3-I.'R? _ ~ _ 

~~ 
2-NUT(A-10424915), R~ 

INSTALL LUG IN LINE OF 
PULL OF CABLE- SEE A-A 

FIG . 3 . INSTALLING BUMPERS AND CABLE ASSEMBLIES 



10 2 010 5 Inst all cabl e assemblies (J=10424771) in accordance 
with instructIons i n detail C~ f i gure 3 0 Tie cable 
assemblies t ogether t o prevent damage t o boostero 

WARNINGg Correct installation of cable assemblies 
(J=,10424771) i s ext,remely i mporta.nto New bolts , 
washers ~ and nut s shall be used o Lubrica t ing t he 
shank and threads of t he bol t s (NAS156=68 ) and ea eh 
si de of t he washel~s (NAS143=1 6 and NAS14J=16C) and 
obt aining a t orque va l ue of 600=inch pounds (500 foo t 
pounds) f r om the head of bolt s i s mandat ory t o preven't 
shearing of the a ttaching hardware during erection o 

102 0 10 6 Quality Control Division shall inspect t he installa= 
tion of the cable assemblies (.T=1 0424771 ) , check and 
r ecord the torque val ues of bolts (NAS156=68)0 

1 03 01 Posi t i on mobile crane so t ha t t he two crane hooks are di rect ly 
above t he r ear r ing " The crane boom can now be maneuvered for 
r emoval of a 1 r ear ring sections o 

1.3 02 Using mobile crane~ raise and position t he hori zontal pla t form 
and personnel on t,op of t he booster jus t forward of the rear 
r ing so t hat the plat f orm i s resting firmly in proper posi t ion 
for removal of t he r ear r i ng section with Fin III identifica= 
tion o (See f i gure 4,, ) Working f rom t he hori zontal pla tform ~ 
complete t he followi ng procedures g 

103 02 01 Connect r i ng handling 'bra cket s t o rear ring sect ion 
wi th Fin III ident i f ica t,ion with nuts and bolt s 0 
(See f i gure 59 detail A 0 ) 

'~ . 3 02 .2 Lower crane hooks ,to work area and connect to choker 
1ines o Connect choker lines t o ring handling brackets 
and put slight tensi on on crane cables o (See fi gure 
5 ~ detail A 0 ) 

10 3 02 03 Di sconnect tee bracket f rom out rigger No o 5 by 
loosening set screws and r emoving connect ing pin o 
(See fi.gur e 60) 

1 .3.3 Using fork lift~ rai se and positi on t he t ransportation ring 
plat f orm and personnel as necessary on ea ch si de of the booster 
a t 'the r ear r lng separa t,;ion and tee att achment points o (See 
f i gure 40 ) Working fr om t he t ransportation r ing platform ~ 
complete t he fo llowing procedures to remove r ear ring sect ion 
wit h Fi n I I I identif icat i on g 

1 03 03 01 Disconnect t ee brackets a t outriggers No o 4 and 6 from 
r ear r i ng by removing four bolt s and washers t hrough 
base of ea ch t ee bracket to t he r ingo (See f i gure 60) 
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AFT VIEW LOOKING FORWARD 

\ I REAR RING 
~; )""-IJ-AF-12004-2-01 

ASSEMBLY RING 
HANDLING BRACKET 
IJ-I04244401 

TYPICAL F.:OR ALL RING SECTIONS 

FIG. 5 REMOVAL OF REAR RING SECTIONS 
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SCREW 
(J "AF-12004 -2"17) 

ROTATED 180· 

DETAIL A 

~
C6~~ECTING 

) B(AF-12004-2"3) 

, ~ 

~---·TEE BRACKET 
D(AF"12004-2"2) 

TYPICAL AT OUTRIGGERS NO.2.4.6 AND 8 

FIG.6 RE AR RING SECTION ATTACHING POINTS 



1.303.2 Remove t he 4!=inch screws (J=AF=12004=2=18) fr om end 
holes of each ring section y insert t hese screws in 
holes on opposi te si de of ring sections , and t i ght en 
screws t o pull locators (A=AF=1 2004=2=1 4) t o t he 
di sconnecting positiono (See f i gure 60) 

NOTEg One 4!=inch screw (J=AF=1 2004=2-18) and one 
l ocat or (A=AF=1 2004=2=14) are locat ed in t he end hole 
of each r ing section; t herefore, when t he ring sections 
are connect,ed ~ one screw i s on t he forward side of t he 
rear ring and one s cr ew i s on t he aft side of t he rear 
r i ng a t each splice j ointo Screws (J=AF=1 2004~2~1 8 ) 
and locat ors (A=AF=1 2004=2=1 4) remain wi t h t he ring 
sections o 

103.3.3 Disconnect rear ring section with Fi n III ident ifica­
tion from rear r ing sections a t out r i ggers No . 4 and 
6 by removing t wo barrel nut s (J=AF=1 2004=2=6) and 
six s crews (J=AF=1 2004=2=1 7) a t each end . (See figures 
5 and 60) 

1 0303 04 Conne.d tag line to r ear r i ng section with Fin III 
ident i f ication and hoi s t off of boost,er and lower i nt o 
working area o Use tag line t o control swinging move­
ment 0 (See f i gure 50 ) 

10 3.3 . 5 Disconnect r ing handling brackets from rear ring sec= 
t ion wi t h Fin III i dent i f ication and remove choker 
lines from mobile crane hooks . 

10 3 03 06 Using mobile crane , lower horizontal pl a t form and 
personnel t o the ground 0 

1 .3.4 Using fork lift , raise and posi t ion t ransporta t i on ring pla t form 
and personnel t o a hei ght as necessary for removal of rear ring 
section wi t h Fin IV i dentif ication. (See figure 4. ) Worki ng 
from t he t ransportation r ing plat form, complete t he following 
procedures g 

10 3.4 .1 Conne ct ring handling bracket s t o r ear ring section with 
Fin IV ident ification with bolts and nuts. (See 
f i gure 5. ) 

1 .3.4.2 Using mobile crane with t wo hooks, lower crane hooks 
to work area and connect t o choker lineso 

1 .3 .4 03 Connect choker l i nes t o r ing handling bracket s on rear 
ring sect i on wi t h Fin IV i dentifica tion and put slight 
t ension on crane cables. (See figure 5. ) 
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1 .3.4.4 Disconnect tee bracket from rear ring section at 
out rigger No.7 by removing four bolts from base of 
t ee. Remove two bolt s only from base of t ee bracket 
a t out r i gger No . 8 . (See figure 6. ) 

NOTE g The remaining t wo bolt s t hrough t he base of t he 
t ee bra cket a t outrigger No 0 8 will remain installed 
unt il erect ion cables are connect ed and slight lifting 
forces are obtained from t he t ower and gantry cranes. 

1 .3.4.5 Disconnect rear ring sect ion with Fin IV ident ifica­
t ion by performing the applicable procedures outlined 
in paragraphs 1.3.3 . 2 and 1.3.3 . 3. 

10 3 04 . 6 Connect tag line to lower end of rear ring section 
wi t h Fin rv ident ificat ion. (See figure 5.) 

1 .3 .4.7 Lower personnel and t ransportat ion ring platform wi t h 
fork lift and clear immediat e area preparat ory t o 
hoist ing rear ring sect ion free of booster . 

1.3 .4.8 Wi t h personnel posi t ioned t o maintain a taut tag line, 
lift rear ring sect ion wit h Fin IV identification free 
of t he bOOster and lower int o working area wi t h mobile 
crane . (See figure 5. ) 

1.3 .4.9 Disconnect ring handling brackets from rear ring sec­
tion and remove choker lines from mobile crane hooks. 

10 3.4.1 0 Usi ng fork lift , rai se t ransportation ring plat form 
and personnel t o a height as necessary and disconnect 
t ee bracket s from out riggers No o 6 and 7 by loosening 
set screws and removing connecting pins. (See figure 
6. ) 

1.3.4. 11 Lower t ransport ation r i ng pla t form and pereonnel to 
t he ground wi t h f ork l ift. 

1 .3.5 Using f ork lift , raise and posi t ion transportation ring plat­
form and personnel t o a hei ght as neceSSary for removal of rear 
ring sect ion wit h Fin II ident ificat ion. (See figure 4.) 
Worki ng from t he t r ansport ation r i ng platform, complet e t he 
followi ng procedures : 

1 .3 . 5.1 Connect ring handling bracket s t o rear ring section 
wi t h Fin II ident ificat ion wi t h bolts and nuts. (See 
figure 5. ) 

1. 3.5 . 2 Using mobile crane wi th t wo hooks, lower crane hooks 
t o work area and connect choker lines. (See figure 5. ) 
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1.3 . 5.3 Connect choker lines t o ring handling bra cket s on rear 
r ing section wi t h Fin II identificat ion and put slight 
t ensi on on crane cables. (See f i gure 5. ) 

1. 3 . 504 Disconne ct t ee brackets from rear r ing sections a t 
out r i ggers NOe 2 and 3 by removing four bolt s a t base 
of each t ee bra cket. (See f i gure 6. ) 

1. 3 . 5. 5 Disconnect r ear r ing section wi t h Fi n II identifica t ion 
by performing t he applicable pro cedures outlined in 
paragraphs 103 . 3 . 2 and 10 3 03. 30 (See figure 7 0) (See 
figure 8 for ident ificat ion of Fin Li nes and outrigger 
numbers .) 

1. 3 . 5.6 Connect tag l i ne t o l ower end of rear ring section wi t h 
Fin II identificat iono (See figure 5. ) 

1. 3 . 5. 7 Insert t wo barrel nuts (J=AF=1 2004=2=6) in rear ring 
sect ion with Fi n I identification a t out r i gger No . 2 
and secure tee bracket t o rear r i ng section wi t h t wo 
bolt s . (See figur e 60) 

NO TEg The t wo bol t s t hrough t he base of t he t ee 
bracket a t out r i gger No o 2 will r emai n inst alled unt il 
t he er e ction cables are connected and slight lifting 
for ces are obtained from t he t ower and gant ry cranes o 

1.3 05.8 Lower personnel and t ransporta t ion ring plat form wit h 
fork lif t and clear immediat e area preparat ory t o 
hois t i ng rear ring sect i on free of boost er o 

10 3 0509 Wit h personnel posi tioned t o maintain a t aut t ag l i ne, 
lift rear r ing sect i on with Fin II i dentifica t ion free 
of boos t er and lower i nt o worki ng area wi t h mobile 
crane 0 (See fi gur e 50) 

1. 3. 501 0 Dis connect ring handling bra ckets from rear ring se c·= 
t ion and remove choker lines from mobil e crane hooks o 

10 3 05011 Using fork lift~ r ai se t ransport ation r i ng plat form and 
personnel t o a hei ght as necessary and di sconnect t ee 
bracket s from out r i ggers No o 3 and 4 by loosening set 
screws and r emoving connecting pins o (See figure 60) 

1. 305.1 2 Lower personnel and t ransporta t ion r i ng plat form 
wi t h fork l i f t and clear the area preparat ory to moving 
t ransporter ont o t he deflect or pi t bridgingo 

NO TEg The aft end of t he boos t er is now resting on 
t hree points ~ t ee brackets No o 1, 2 and 8 of t he rear 
ring sect ion with Fin I identifica t i on o Tee bracket s 
No o 2 and 8 a t out riggers No o 2 and 8 , respectively y 

are still connect ed t o t heir out rigger beams and have 
t wo of t he four bolts t hrough t heir base t o t he r i ng 
sections s tHl inst alled o Tee bracket No o 1 is intact 
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TEE BRACKET 
(D-AF- 12004-2-2) 

SCREW-~ 
(J-AF-12004-2-8) 

, 

NOTE : OUTRIGGER 8 CONNECTING 
PIN OMITTED FOR CLARITY. 

WASHER 
(J-AF-12004-2-7) 

SET SCREW...::...Jl-lrl1!~ 
(J-AF-12004-2-10l 

FIG. 7. REMOVAL OF REAR RING SECTION AT OUTRIGGER NO.2 
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and wil l not be disconnected unt il erection cables are 
connect ed and slight lifting forces are obtained from 
the t ower and gant ry crane 0 Transporter is now ready 
t o be t owed t o a position where t he second stage 
adapt er is directly under t he t ower crane o 

10 3 06 Clean ma t ing surfaces of rear ring segment s and t ee bracket s 
wi t h dry~cleaning solvent~ Federal Specification p-s=661, in 
accordance wit h paragraph 302 01 of Military Specificat ion 
MIL- P=11 6 and apply P- 3 corrosion prevent ive, Military Specifi­
cation MIL-C=1 6173, t o mat ing surfaces o 

10 307 Immerse attaching hardware for rear ring segment s in P-9 
preservative lubricat ing oil , Military Specificat ion MIL-L=644 0 

103 0 8 Move ring detai ls t o adequa t e st orage area, place on cross t ies, 
or equivalent , and cover with a t arpaulin 0 

20 ERECTING BOOSTER o 

2 01 Positioning Transport er and Atta ching Erect ion Cab1es g 

2 0101 Using gant ry crane ~ place erection beam (J~1 0427055) on load 
pla t form of stat ic t es t t ower o 

2010 2 Using t ower crane, lower 100=t on sister block and sist er hook t o 
t he l oad plat form and connect the erection beam (J=10427055) to 
t he 100=ton sist er block and sist er hook wit h pin (C=1 0423816), 
s t op (C=1 0423817) , and screw (MS35301=11 1) 0 (See figure 9, 
detail Bo) 

2010 3 Place defle ct or pit bridging over deflect or pit using gant ry 
crane o 

2 010 4 Using t owing t ract or, posit ion t he t ransport er carrying t he 
boost er as close as possible t o and in alinement wi t h t he 
deflect or pit bridgi ng o Aft er locking the drawbar on t he t owi ng 
t ract or in horizont al position , disconnect it from the trans­
port er o Posit ion t owi ng t ract or on t he sout h side of deflect or 
it i n a dl rect line with t ransport er at a convenient dist ance. 

from deflector pito Secure t owi ng t ract or wit h chock blocks, 
l et out sufficient slack in winch cable, a t tach cable t o front 
of t ransporter , and position t ransport er on deflect or pit 
bridging as follows g 

Using t owing t ract or winch, carefully pull t ransport er 
onto def lect or pit bridging t o a posit ion where t he 
second stage adapter i s 24 inches short of being 
directly under t he t ower crane 0 (See f i gure 10) 

NOTEg Use gant ry crane t o hold t ranspor t er drawbar in 
hori zontal position. 
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2 01040 2 When transporter i s positioned on bridging as shown in 
figure 1, lock transporter brakes and chock all wheels. 
Posit ion and lock drawbar rigidly and remove gantry 
crane hook. 

2 01 0403 Disconnect t owing tractor winch cable from transporter, 
remove chocks from t owing tractor, wind up cable, and 
remov e towing t ractor from t est tower area o 

2 0105 Due to the high shear l oads imposed on attaching bolts and 
ot her hardware, a t'taching the cables is a critical part of the 
prepa'rations for erecting the booster. The following proce­
dures mus t be adhered to closelyz 

2 0"10 501 Position mobi l e crane with horizontal platform and 
personnel on south side of deflector pit in front of 
booster. (See figure 100 ) 

2 01050 2 Lower 100=ton sister hook block and erection beam to a 
point in front of booster where personnel can stabi= 
l :l.ze t he erection beamo (See figure 100) Untie cable 
assemblies (J=1 0424771 ) from second stage adapter and 
connect to erection beam o (See figure 30 ) 

2 01 .5 03 Maintaining a slight tension on the cable assemblies, 
raise t he erection beam until the erection beam rests 
against bumper assemblies (D-10426434). (See figure 
90 ) 

CAUTIONg The 100=ton si ster hook block must not 
contact bumper assembly (D-10426438) as this creates a 
negative angl e between the t ower crane cables and the 
horizontal cent erl ine of the boostero This would 
resul t in damage t o the bumper assembly and the second 
stage adapter ringo To insure agains t thi s type of 
darnage 9 maintain a visible space between the 100=ton 
sister hook block and t he bumper assembly at all times o 

(See f i gure 9 for t he desired relative position of the 
block, bumper assembly, and tower crane cables.) 

2 0'10 504 Move mobile crane, horizontal platform, and personnel 
t o nort h side of deflector pit adjacent to booster in 
line with outriggerso (See figure 100) 

2 .105 .5 Using mobUe crane, position horizontal platform near 
outrigger No o 5 at Fin Line III and attach aft cable 
assembly to outrigger No o 50 (See figure 10 for posi= 
tioning plat form and figure 11 connecting aft 
cable assemblyo ) (See figure 8 for identification of 
Fin Lines and out rigger numberso ) 
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2 01 .5 . 6 Lower gant ry crane block assembly and a t tach aft cable 
assembly t o block assembly . (See f igure 10 0) 

NOTE: Prior to t he following procedures y subst antial 
lifting forces must be obtained from t he tower and 
gant ry cranes t o support t he booster . The lifting 
forces should not, however, be great enough t o lift 
t he boost er as t hi s would cause binding of t he hard­
ware yet t o be r emoved from t he forward and rear rings o 

2. 1 .5 07 Remove large Bal~ lok pin and loosen t he forward and 
aft set screws in t ee bracket a t out rigger No.1. The 
set screw t hrough base of t he t ee is t o remain fixed . 
Connecting pin remains in out rigger No o 10 (See 
figure 60 ) 

2 .1. 508 Using fork lift , raise and position t he transportation 
ring plat form and personnel as necessary on each side 
of t he boost er a t outriggers No.2 and 8 of rear ring . 

2.105 . 9 Remove t wo remaining bol t s t hrough base of each t ee 
bracket a t out r i ggers No o 2 and 8 ., (See f igure 60) 

2.1.50 10 Disconnect t ee brackets from outriggers No o 2 and 8 by 
loosening set s crews and removing connecting pins. 
(See figure 60 ) 

NO TE: Boost er retains the horizontal posi t ion and 
lower sect ion of rear ring remains attached t o t rans= 
port er. 

2.1 05. 11 At tach t wo tag lines t o each outrigger No o 3 and 7 0 

NOTE~ Tag lines t o be 1=inch diamet er hemp rope, or 
equal, approximately 75 feet long o 

201.5.12 Place tee bracket s on t ransportation ring pla t formo 
Lower personnel and t ransport ation ring plat form wi t h 
fork lift and clear immedia t e area near rear ring o 

201.5. 13 Remove support clamps from forward ring and trans= 
port er . (See figure 12 0) 

2.1.5.14 Clean ma t ing surfaces of support clamps and tee 
brackets wit h dry cleani ng solvent, Federal Specifica= 
tion p=s=661, in accordance with paragraph 3 . 2 .1 of 
Mili t ary Specificat ion MIL=P-11 6 and apply P=3 
corrosion preventive, Military Specification 
MIL=C=16173, t o mating surfaces 0 

2 01 .5 .1 5 Immerse at taching hardware for support clamps and tee 
bracket s' in P-9 preservative lubricating oil, Military 
Specificat ion MIL=L=644. 
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2 0 1 0 501 6 Move support clamps and t ee bracket s t o adequa t e 
storage area, place on cross t ies, or equivalent , and 
cover with a tarpaulin 0 

202 Removing Boost er from Transporter and Positioning on Tower Thrust Ring o 

2.201 Have men hold each of t he four tag lines to pr event undue move= 
ment of boost er as it is raised from t he transporter o (See 
figure 13 0) 

bar 

Using t ower crane and gant ry crane~ appl y a slight 
lifting force t o raise booster approximately t =inch 
above t he bott om set s cr ew located in t ee bracket at 
rear out rigger No o 10 (See f i gures 13 and 14 0) 

2020 102 Gonne:ct towing t ract or t o t he aft end of t r anspor ter 
using t ow bar 0 

2020103 Using t ract orjl move t ransporter f orward or aft unt i l 
the connecting pin in out rigger No 0 1 i s floa t ing 
free I n t he slot of t ee bracket at out rigger Noo 10 
This s t.l9.b.ilizes booster preparat ory t o l ifting clear 
of transporter o tSee f i gur es 13 and 140) 

202 02 With tower crane and gantry crane lif t i ng simultaneously~ hois t 
booster off t ransporter to a hei gh't tha t wi ll clear t he r ear 
ring sectiono (See figure 130) 

20203 Using towing tract or, remove t ransporter f r om stati c tes t ar ea o 

Clean and preserve t ransporter usi ng applicable specifi cations 
outl ined in paragraphs 10 205 and 102060 

20204 Wit h the booster s t ill in horizont,a l posit.i on~ but fr ee of t,he 
t ransporter y remove pin in out rigger No o 10 At tach tag l ine t o 
out rigger No 0 1 if cond! t ions warrant 0 (See f i gure 140) 

20205 Using tower crane ~ hoist boos t er into verti cal positi ono Use 
gantry crane t o stabi l ize boos ter and t ake up sl a ck during 
maneuver 0 (See figure 150 ) 

202.6 Using mobile crane and hor i zontal pl a t form t o gai n access t o 
outrigger, disconnect aft cable assembl y from outrigger No o 5 
a t Fin Line 1110 (See f i gure 150) Attach tag line t o outr i gger 
No o 5 if conditions warranto 

202,.7 Lower horizontal pl a t form using mobile crane'. Remove mobile 
' crane and horizontal plat form from s t a t i c t es t Hrea o 

202.8 Using tower crane y hoist booster t o a height sufficient to clear 
main load platform, move boos t er hor i zontally t o a posiUon 
vertically over opening of main load plat form, t ransfer tag 
lines to personnel on main load plat form; lower boos t er and 
position i t a few feet above t hrus t r i ng o (See f i gure 150 ) 
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CENTER 

20209 Using t ag lines ~ aline boos t er out r i ggers wi t h respective tes t 
tower support bracket s o (See f i gure 150) 

2020 'W Remove tag lines and lower boos ter through main load plat form 
ont o t,hrust r ing y using personnel t o s teady booster and guide 
outriggers into support bracket s o (See figure 160 ) 

202011 I nser t t es t t ower pins (figure 16) in support bracket s in 
accordance wi t h inst r uctions from M=TEST LAB o 

20201 2 Using gant ry crane, remove deflect or pit bridging from t es t 
'tower area 0 

202. 13 Remove gantry crane from t est t ower area o 

202014 Dis connect cable assemblies (J=1 0424771) from second stage 
adapt er 0 Ra i se erecti on beam with cable assemblies a t ta ohed 
cl ear of boost er and lower t o t he ground o (See figure 30) 

CAUTI ON g Care must be exerci sed in disconnect i ng cable asseffi= 
bl ies t o prevent damage t o t he second stage adapter o 

202015 The r emoval of bumper assembly (D=10426438) and bumpers 
(D=10426434) and t he installat ion of original hardware a t 
I=>beams No 0 3 ~ 4) 5) 6 ~ and 7 1s essentially t he reverse of 
ins i~ructi ons as out lined i n paragraphs 10 20101 through 102 0 1040 
(See f i gur es 3 and 40) 

202 01 6 Clear t,es t t ower area , 

30 REl10VI NG BOOSTER FROM TEST TOWER o 

.3 0 1 Prepar i ng BOQ,s t er for RemovaL 

30 101 Pl a ce deflector pit br i dging over deflector pit using gant ry 
crane 0 

3010 < Using t owing t ract or , posi t i on t he t ransporter as close as 
possi bl e t o and in alinement with t he deflect or pit bridging o 
Attach gant ry crane t o drawbar and support t he drawbar in a 
hori zontal positiono 

30103 Di s connect t ract or from t ransport er and move t he t ract or t o t he 
south s i de of the def lect or pit with the t ra ct or wi nch facing 
and i n line with the t ransporter 0 (See figure 10) 

30104 At ta ch wi nch to t ranspor t er drawbar and winch t ransporter int o 
pos,ition on t he deflect or pi t bridgingo (See figure 10 ) 

30105 When t ranspor t er i s posi t i oned on defl ect or pi t br i dging 
as shown in f i gur e 1j l ock t ransport er brakes and chock all 
wheels o 
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301.6 Lock dra~bar in rigid position and disconnect gant ry crane. 
Move t ract or t o nor'th side of t est t ower and at tach t o aft ehd 
of t ransporter o 

30107 Uslng tower crane, l ower 100=ton si st er block and sist er hook, 
wit h erection beam and cable assemblies (J=10424771) atta ched~ 
to a position directly above t he second st age adapt er 0 

3 010 8 Remove doors and necessary f light hardware at out riggers No o 3 ~ 
4 ~ 5, 6 ~ and 7 as outlined in paragraphs 10 20L1 and 10201.20 

3 0'0 9 Install bumper assembly (D=10426438) in accordance with detail 
A ~ f i gure .3 0 

.3 0 1 0 '10 I nstall bumpers (0=,10426434) in accordance wi t h detail B, 
f i gure 30 

30' ;11 Lower erect ion beam with cable assemblies at tached in position 
and i nstall cable assemblies (J=1 0424771) using new bol t s, 
washers, and nuts in accordance wit h instructions in detail C, 
f i gure 30 

WARNI NG g Cor r ect insta l lation of cable assemblies (J=10424771 ) 
i s ext r emel y importanto New bol t s , washers, and nut s sheil be 
'Usedo Lubricating the shanks and t hreads of bol t s (NAS156-68) 
and each si de of t he ~ashers (NAS143=1 6 and NAS143=16c) and 
obtaining a t orque value of 6000 inch pounds (500 foot pounds) 
from the head of bolts is mandat,ory t o prevent shearing of t he 
a tta chment hardware during removal of boost er from t est t ower 
and posi t i oni ng on transpor t ero 

.30101:2 Quality Cont rol Division shall inspect t he inst allation of t he 
cable as sembl ies ( J=10424771 ) ~ check and record the t orque 
valUes of bolts (NAS156=68 )o 

301013 Removal of test t ower pins f r om t hrust r ing support bra cket s 
~ill be perf ormed i n accordance wit h instruct ions from M=TEST 
LAB 0 

.3 0 '1014 Use per sonnel to steady boost er and t o guide out r i ggers free of 
t hrus t r ing support bracket s o 

.3 G 10 15 AJl;,t.ach t wo t ag lines t o out riggers No 0 .3 ~ t wo t o outriggers No 0 
7, and one each to outr i gger s No o 1 and 5 i f conditions warranto 

NOTEg Tag lines ,to be 1=inch diameter hemp rope, or equal, 
approximat ely 75 f eet l ongo 

.3 02 Hemoving Boost,er from Tower Thrust Ring and Posi t ioning on Transporter o 

30201 Prior t o remoYing boos'ter f rom tower thrus t ring, check t ha t 
t he following part s are availableg 
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302. 101 Rear ring sect ion with Fin I 
ident ifi cation 

NOTE g Rear ring section wi t h Fin I 
is attached to transporter 0 

302 01. 2 Rear rIng sect i on wi t h Fin II 
i dentificat ion 

302 010 3 Rear rIng sect ion wIt h Fin III 
ident ifi ca t i on 

302 010 4 Rear ring secti on wi t h Fin IV 
ident ificat ion 

3020 10 5 Tee brackets wit h set screws 
installed (J=AF=1 2004=2=2) 

(1) required 

ident ifi cat ion 

(1 ) required 

(1 ) required 

(1 ) requ.ired 

(6) required 

NOTE ~ One t ee bra cket is at tached t o rear ring 
sect i on wIt h Fin I identificat ion and one t ee 
bracket is a ttached t o r ear ring sect i on wi t h 
Fin III ident ificationo 

3 020 1 06 Screw (J=AFr=12004=2~".s ) 

3 02 0107 Screw (J=AF=12004=2=1 3) 

3 02 0108 Screw (J=AF=12004=2=1 7) 

302 010 9 Bar rel nut (J=AF=1 2004=2=6) 

30201 01 0 Connect i ng pin (B=AF~.1 2004<'>2=3 ) 

3 020 101 1 Washer (J=AF=1 2004~2=5) 

3 0201012 Bal=lok pin (J=AF=12004.'32=9) 

302 01 0 13 Bal =lok pin (J=AF=1 2004=2=24.) 

302 01 014 Bracket (J=AF=12004=4=31) 

3020 '01 5 Screw (J-AF=1 2004=4~32 ) 

3 02. 101 6 Bol t (J=AF=12004=4- 33) 

3 02 01 017 Washer (J=AFd 12004=4=34) 

3020 1018 Washer (J~AF~'1 2004='4=3 5) 

3020 1019 Roller (D=AF=1 2004~4=36) 

3 0201. 20 Tubing (J=AF=12004=4=37) 

3 02 01 021 Hex Nut (J=AF=1 2004~4=38 ) 

(32 ) required 

(8) required 

(32) required 

(8) req¢.red 

(8 ) required 

(8) required 

(8) required 

(8 ) required 

(4) required 

(16) required 

(2) required 

(4) required 

(4.) required 

(2) required 

(2) required 

(2 ) required 
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302 02 Clean ma t ing surfaces of all rear ring sections, tee brackets, 
support clamps , and at taching hardware wit h dry~cleaning sol­
vent~ Federal Speci f i cat ion p=s=661, in accordance with 
paragraph 30201 of Military Specification MIL=P=11 6 and apply 
a l ight coat of P=9 preservative lubricat ing oil, Military 
Specification MIL=L=644, t o all mating surfaces and a t taching 
hardware 0 

302 03 Ra i se boost er t o a height of a few feet above thrust ringo 

3 02 04 Usi ng tower crane, move boost er horizontally t o a position 
verti cal l y over t he deflector pit bridging o (See figure 150) 

3 0205 Have men hol d ea ch t ag line t o prevent undue movement of t he 
booster o (See figure 150 ) 

30206 Lower boost er t o a height suffi cient t o allow attachment of af' 
cable assembl y o (See f i gure 150) 

3 0207 Using mobil e crane , position horizontal platform and attach aft 
cable a ssembly (0=1 0423292 ) t o outrigger No o 50 (See figure 
110 ) (See f i gure 8 f or identification of Fin Lines and out= 
rigger numbers o) 

3 0208 Lower horizontal pl a t form and personnel t o t he ground and move 
mobile crane and hori zontal plat form clear of t ransporter ares o 

3 0209 Using t ower crane and gant ry crane , simultaneously lower boost er 
t o a horizontal position directly above t ransport er o (See 
f i gure '13 0 ) 

302 01 0 Load tee bra ckets f or out riggers No o 2 and 8, connecting pins , 
smal l and large Bal=lok pins f or outriggers No o 1, 2, and 8 on 
t ransportation r i ng pl at form o 

NOTEg The tee brackets are match=marked for proper locationo 

3 02 01 1 Using f ork lif t , rai se and position t he t ransportat ion r i ng 
platform and personnel as necessary on each side of t he boost er 
a t tee atta chment poi nt s of outriggers No o 1~ 2, and 8 0 

3 02 01 2 Install connecting pi n through outrigger bushings at out rigger 
No o 1~ 2 ~ and 8 0 Secure connecting pi ns wit h smal l B~l=lok 
pins o See f i gure 6 for pin locations o 

302013 lns t,a ll tee brackets to out r i ggers Noo 2 and 8 0 Secure vith 
lar ge Bal=lok pinso See f i gure 6 f or pin locations o 

302014 Lover transportati on ring plat f orm and personnel t o the gr.ound 
and clear of the area o 

3 02015 Lower boost,er to r easonable height directly over t he t ransport er 
so t ha t t he connecting pin in outrigger No o 1 is direct ly above 
the tee bracket on the bottom rear r ing sectiono 
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3.2.16 Using towing tractor that is attached to the aft end of trans­
porter, move transporter forward or aft as necessary to 
position the connecting pin in outrigger No. 1 directly above 
and in the center of the tee bracket slot on the bottom rear 
ring section. (See figure 14.) 

3.2.17 Lower booster onto transporter; guide connecting pin at out= 
rigger No. 1 into slot of tee bracket at Fin Line I of rear 
ring section. (See figure 14.) 

NOTE: The forward ring is now in position on transporter. 

3.2.18 Install two bolts only through base of each tee b!'acket at 
outriggers No. 2 and 8 to secure tee brackets to ring section. 
(See figure 7.) 

3.2.19 Adjust set screws in tee brackets at outriggers No.1, 2, and 
8 to center connecting pin in center of tee bracket notch. 
(See figure 60) 

3.2.20 Install all support clamps that secure the forward ring to the 
transporter. (See figure 12.) 

3.2.21 Using mobile crane, raise horizontal platform and personnel as 
necessary to disconnect aft cable assembly (0=10423292) _from 
outrigger Noo 5. (See figure 11 0 ) 

30 2.22 Lower horizontal platform and personnel to the ground and move 
mobile crane and horizontal platform clear of transporter area. 

3.2.23 Using gantry crane, position horizontal platform and personnel 
in front of booster in a position to disconnect erection beamo 
(See figure 10.) 

3.2.24 Disconnect two cable assemblies (J=10424771) from erection beam. 
Tie cable assemblies together to prevent damage to booster. 
(See figure 3.) 

3.2.25 Using gantry crane, lower horizontal platform and personnel to 
the ground. 

3.2.36 Haiae erection beam to clear booster. 

3.3 Installation Procedure Rear Ring Sections (J=AF=12004=2=0). 

3.3.1 Using towing tractor~ position transporter on north side of 
static test tower at a right angle to deflector pit and aline 
with deflector pit bridging at a distance which will . provide 
sufficient working area around the transporter for the mobile 
crane and fork lift. (See figure 10) 

3.3.2 Lock transporter brakes and chock wheels. 



303.3 Connect ring handling brackets and choker lines to rear ring 
sect ion with Fin II identificat ion. (See figure 5, detail A.) 

3 .3.4 Attach tag line to lower portion of ring section. (See figure 
50) 

30305 Using mobile crane wi t h t wo hooks, position rear ring section 
wi t h Fin II ident ification opposite Fin II on booster. Control 
swinging motion wi t h tag line. (See figure 50) 

303.6 Load two tee bracket s and attaching hardware on transportation 
ring p1atformo 

NOTEg Tee bracket s are match-marked for outriggers No. 3 and 4,. 

3 03 07 Using fork lift, raise and posi t ion the transportation ring 
plat form and personnel as necessary to a height sufficient to 
make ring splice connect ion at outrigger No o 2. (See figure 4.) 

303.8 Fit rear ring section with Fin II identification to ring section 
attached to transporter in approximate location. Connect ring 
sect ions as fo110ws g 

3 0308. 1 Ut ilizing t he 4 1/2""inch screw (J-AF-12004-2-18) and 
locator (A-AF-12604=2~14) in end holes of each ring 
sect ion, aline ring sections by tapping screw heads 
t o insert locators into matching holes of opposite ring 
section. (See figures 6 and 7 0) 

3 0308.2 Install remaining two bol t s t hrough base of tee 
bracket a t out rigger No o 2. (See figure 6 .) 

303 .8.3 Ins t all four 8- inch screws (J-AF-12004-2-17) and 
tight en t,o secure rear ring sections at outrigger 
No 0 2. (See f i gure 70) 

3 03 .8 04 Remove t wo bol t s t ha t secure tee bracket to rear ring 
sect ion with Fin I ident ification at outrigger No.2 
and remove two barrel nuts (J- AF-12004=2-6) from ring 
section. (See figures 6 and 70 ) 

3 .3 .8 . 5 Install t he remaining screws and t ighten all screws to 
a t orque of 700 foot pounds o (See figure 70) 

3.30806 Remove t wo 4 1 /2~inch screws (J-AF-12004-2-18) and 
install each screw in opposite side of rear ring. 
Tighten screws to a torque of 700 foot pounds . (See 
figure 7 0) 

3 . 3.8 07 Install t wo barrel nuts (J-AF=12004-2-6)0 (See figure 
7 0) 
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3.3.9 Position and install tee brackets to ring section at outriggers 
No. 3 and 4; install tvlO bolts a t outrigger No.2, four bolts 
a t outrigger No.3, and two bolts at outrigger No.4. (See 
figure 6.) (See figure 8 for identification of Fin Line and 
outrigger numbers.) 

3.3.10 Install connect ing pins and Bal~lok pins a t out riggers No.3 
and 4. (See figure 6.) 

3.3.11 Adjust set screws in tee bracket~ t o center connecting pin in 
notch of tee brackets. (See figure 6.) 

NOTE: It may be necessary to readjus t set screws t o make 
connection with ring section with Fin III identification. 

3.3.12 Remove ring handling brackets and choker and tag lines from 
.ring section with Fin II ident ification. 

3.3.13 Connect ring handling brackets and choker lines to rear ring 
section with Fin IV identification. (See figure 5.) 

3.3.14 Attach tag line to lower portion of ring section. (See figure 
5. ) 

3.3.15 Using mobile crane with two hooks, position rear ring section 
wi th Fin IV ident ifi ca t ion opposite Fin IV on boos ter. Contro.l 
swinging motion with tag line. (See figure 5.) 

3.3.16 Load two tee brackets and attaching hardware on transportation 
ring platform. 

NOTE: Tee brackets are match=marked for outriggers No.6 and 7. 

3.3.17 Using fork lift1 raise and position the transportation ring 
pla t form and personnel as necessary to a height sufficient to 
make ring splice connection a t outrigger No.8 . (See figure 4.) 

3.3.18 Fit rear ring section with Fin IV identification to ring section 
attached t o t ransport er in approxima t e location. Connect ring 
sections as follows& 

3.3.18.3 

Utilizing t he 4 1!2=inch screw (J=AF=12004=2-18) and 
locator (A=AF=12004-2=1 4) in end holes of each ring 
section, aline ring sections by tapping screw heads 
to insert locators into matching holes of opposite 
ring section. (See figure 6.) 

Install the remaining screws and ti~hten to a t orque 
of 700 foot pounds. (See figure 6. ) 

Remove two 4 1!2=inch screws (J=AF=12004-2=18) and 
ins t all each screw in opposite side of rear ring . 
Tighten screws to a torque of 700 foot pounds. (See 
figure 6.) 



303 01 804 Install two barrel nuts (J~AF=12004~2-6) (See 
figure 60) 

3 03019 Position and install tee brackets to ring section at outriggers 
No o 6 and 7; install two bolts at outrigger Noo 8, four bolts 
a t outrigger No 0 7 ~ and t wo bol tsa t outrigger No 0 6 0 (See 
figure 60 ) (See figure 8 for identification of Fin Line and 
out rigger numberso) 

303020 Install connecting pins and Bal=lok pins at outriggers No o 6 
and 7 0 (See figure 60) 

303021 Adjus t set screws in tee brackets to center connecting pin in 
notch of tee brackets o (See figure 60) 

NO TEg It may be necessary to readjust set screws to make 
connection with ring section wit h Fin III identificationo 

303022 Remove ring handling brackets and choker and tag line from 
ring section wi th Fin IV identificationo 

303023 Using mobile crane~ raise and position the horizontal platform 
and personnel on top of t he booster just forward of the rear 
ring so tha t the plat form is resting firmly in proper position 
for installation of t he upper section of the rear ringo (See 
figure 40) 

303024 Connect ring handling brackets to ring section with F;in III 
identification with nut s and bolts and attach tag lineso 

NOTEg Rear ring section with Fin III identification has 
center tee bracket attachedo 

3030 25 Using mobile crane wi t h two hooks, IDwer crane hooks to rear 
ring section and connect t o choker lineso 

303026 Connect choker lines to ring handling brackets o Raise rear 
r ing section with Fin III identification t o a position where 
tee bracket is directly above out rigger No o 50 Control 
swinging movement of rear ring section wit h tag lineso (See 
f igure 50 ) 

303027 Install connecting pin in out rigger Noo 50 (See f i gure 60 ) 

303028 Lower rear ring section with Fin III identification utilizing 
connecting pin in outrigger No o 5 as a guide t o position ring 
s ectiono (See figure 50) 

303029 Using a fork 1if t9 raise and position t he t ransport at ion ring 
plat form and personnel as necessary on each side of booster at 
tee a t tachment point s of out riggers No o 4 and 90 (See figure 
40 ) 
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3 . 3 . 30 Connect rear ring section with Fin III i dentification t o rear 
ring se ctions wi th Fin II and Fin IV identifications in 
accor dna ce wit h pro cedures outlined in paragraphs 3.3 .801 
t hrough 3 .3.8.7 and paragraphs 3 .301 8. 1 t hrough 3 . 3 .1 8.4 
respectively . 

3.3 031 Install t wo bolt s 'through base of tee bra ckets a t outriggers 
No o 4 and 6. (See f i gure 6 0) 

3 03 . 32 Adjust set screws in t ee bracket s t o center connecting pin in 
not ch of t ee bracketo (See f igure 60) 

3 03033 Remove r ing handling bra ckets and choker and tag lines from 
r ear ring section wit,h Fin III ,identif,icationo 

3 03034 Using mobile crane~ r emove hor i zontal plat f orm and personnel 
from t op of t he booster o 

3 03 035 Lower personnel and transportation ring platform t o the ground 
using fork lift o 

304 Bemoving Bumper Assembly (D=1 0426~J8) , T}[Q ~Jlll1P,J!r :?~D-~1Q4?&4}41,i, and, 
Two Cabl e Assemblie s.J.~T='10424771JI' 

3 0401 Prior t o r emoving bumper assembly (D=10426438) , two bumpers 
(D=10426434) j and t wo cable assemblies (J=10424771) , check t ha t 
t he followi ng part s are availableo (See figure 20) 

3 040 101 Door (0=,10411708) (5) requ.ired 

3040102 Pl s,'te (D=104'l'J753) C') ). requl red 

304.103 Screw (7513~~·u 032='] 2A) (60 ) requi red 

30 40104 Pin (C=104'H721 ) (2) required 

3040'1.5 Pin ( G= 10411722) (2) requIr ed 

.3 040106 Nut ( NAS=1022'~C8 ) (4) required 

304010'1 Bolt ((,-:,1 04°11 723) (4) required 

30401.8 Lock Plate (G=104'~172 ,) (.2) r eq\.L\red 

304010 9 Screw (AN501AC416~-8 ) (2) required 

30402 Using fork lift~ raise and posltlon the t r ansportation r ing 
platf orm and personnel to a hel ght necessary f or removal of 
bumper and cable assemblieso (See f igure 3 0) 

3 04. 3 Remove bumper assembly ( D=1 0426L~38 ) from second stage adapt er 
by removing bolt (ANI2=14) and washer (AN960=1216)0 (See 
figure 3 , det a ,il A 0 ) 
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304 04 Remove bumper (D=10426434) from second stage adapter at two 
places by removing bolt (AN14=14) and washer (AN945=14P)0 
(See f i gure 3, detail B~) 

30405 Untie and r emove cabl e assembl i es (J=1 0424771) from second stage 
adapt er 0 (See figure 3, det ail Co) 

30406 Ins t all all flight hardware t hat is called out in paragraphs 
3.401c·1 t hrough 304 010 90 (See f i gure 20) 

3040 7 Using fork lif t9 l ower t ransport at ion ring plat form and person= 
nel to t he groundo 

30408 St ore bumper assembly (D=10416438) , t wo bumpers (D=10426434), 
t wo cable assemblies (J=1 0414771 ) , and at taching hardware o 

NOTEJ Transport er and boost er are now ready to be moved 
from t he test t ower area o 
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CHAPTER II 

TRANSPORTATION, HANDLI NG, AND ERECTION AT GAPE CANAVERAL 

1 0 PREPARING BOOSTER FOR ERECTIONo 

NOTE~ The actual time of erection should be scheduled at the time of day 
when the wind speed i s slowesto The procedures outlined in this chapter 
recommend erec tion at wind speeds of 15 MPH or lesso The following table 
shows loads imparted to the booster at different wind speedso 

TABLE I - EFFECTS OF WI ND SPEED DURING ERECTION OF BOOSTER 
WI ND SPEED WIND FORCE ON 

(MPH) BOOSTER (LBS) 

5 
10 
15 
20 
25 
30 
35 
40 
45 

10 1 Preparing Service Structure for Erectiono 

100 
350 
800 

1250 
2250 
3200 
4375 
5700 
7200 

10101 Position bri dge crane at l60-foot levelo (See figure 170) 

10102 Lower 60-ton bl ock from bri dge crane and attach erecting beam 
( J~10423l94 ) o Rai se 60-ton block and erecting beam clear of 
the work areao (See figure 170 ) 

10103 Lower 40-ton block from bridge crane and attach aft cable 
assembly (D-10423292 )0 (See figure 170 ) Raise 40-ton block 
and aft cable assembly clear of the work areao 

10 2 Pos itioning Transpor t er P-AF~12004L 

1 020 1 Us i ng towing tractor j pos i t ion trans porter and boos ter in 
vic inity of launch pedestal j out of way of other equipment 
and with adequate clearance on all sides of trans porter to 
maneuver f ork lift and mobile craneo (See figure 180) 

10202 Lock t ranspor t er brakes and chock wheelso 
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SERVICE STRUCTURE 

SUPPORT ARMS 

HOLDDOWN ARMS 

BRIDGE CRANE MUST BE SET 
SO THAT CRANE HOOK HEIGHT 
IN THE RETRACTED POSITION 
IS 160 FEET FROM GROUND. 

~-~::=~~~~~-....!·BRIDGE CRANE 

60-TON BLOCK 

~-#-:u...-- ERECTING BEAM 
(J-10423194) 

~-+Il""::""4llJ.~~II---- 40-TON BLOCK 

~f¥.i'III~~~t;.!II---AFT CABLE 
ASSEMBLY 

( D-I0423292) 

FIG. 17. PREPARING SERVICE STRUCTURE FOR ERECTION 
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-BRIDGE CRANE MUST BE SET 
SO THAT CRANE HOOK HEIGHT 
IN THE RETRACTED POSITION 
IS 160 FEET ABOVE THE GROUND. 

1I!'!1t:~=ln 1ftW1tfHIr~::-ftt---40-TON BLOCK 

SUPPORT ARMS 

60-TON 
BLOCK 

FORWARD SLING 
ASSEMBLY (J-l042666B)---~H-_~..,..;W'&' 

TOWING 
TRACTOR 

(M-26) 

FIG.IS POSITIONING EQUIPMENT AT FIRING SITE 

~~~~~~--AFT CABLE 
~ ASSEMBLY 

( 0-10423292) 

I4---tSATURN BOOSTER 

TRANSPORTER 

TRANSPORTATION 
RING PLATFOR 

(J-1042597I) 

ORIZONTAL 
PLATFORM 
(J-10426476) 

FORK LIFT 



10203 Disconnect tow bar from transporter and move towing tractor and 
tow bar to allow adequate clearance on all sides of transportero 

103 Installing Beam Weldment (J-I0426675) and Forward Sling Assemblies 
(J -10426668) 0 

10301 Using fork lift~ raise transportation ring platform and per­
sonnel to a height necessary for attaching beam weldment 
(J-I0426675) and forward sling assemblies (J-I0426668)0 
(See figure 19, step 10) 

103.2 Remove doors (D-I041l708) and plates (D-I04l1753) attached to 
interstage fairing and second stage adapter at outriggers Noo 
3, 4, 6, and 7, to gain access to beam weldment and forward 
sling assembly attaching points o (See figure 20) 

10303 Remove e.ttaching hardware that secures interstage fairing to 
second stage adapter at attaching points for beam weldment and 
forward sling assemblies as shown in figure 2. 

10 304 Install mounting brackets (J-l0427014 and J-I0427097) on second 
stage adapter using two bolts (AN14C-32), washers (AN960-14l6), 
and nuts (AN325-14 ) for each mounting bracket as shown in figure 
20, detail Eo 

103 .5 Using mobile crane and two sling assemblies (10427036), raise 
beam weldment (J-I0426675 ) into position and attach beam weld­
ment to mounting brackets (J-I0427014 and J-I0427097) with bolts 
(AN16C-54) and nuts (AN325-16 ) as shown in figures 19 and 20, 
detail Eo 

103.6 Attach forward sling assemblies (J- I0426668 ) to second stage 
adapter at Fin Lines II and IV using bolts (NAS156-68), washers 
(NAS143-l 6 and NAS143-16C) ~ and nuts (C-424316) as shown in 
Figure 20, detail Ao 

WARNING ; Correct attachment of the f orward sling assemblies 
(J-10426668 ) is extremely important . New bolts, washers, and 
nuts shall be used . Lubrication and torque values as defined 
in detail A, figure 20 are mandatory to avoid shearing of attach­
i ng hardware o Attachment lug must be in same line of pull as 
cable o 

10 307 Quality Control Di vision shal l inspect the installation of the 
sling assembli es (J-I0426668 )0 Check and record the torque 
values of bolts (NAS156-68 )0 

10308 Ti e forward s l ing assembly cables to beam weldment with rope or 
wire to avoid damaging second stage adapter. 
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, ,'~ ' ··:~ SLlNG ASSEMBLY (10427036) 

. ~ BEAM WELDO<ENT (J -10426675 SATURN 
BOOSTER 

~-'7f,~~:J.------------":======-- TRANSPORTER 

STEP I 

CONNECTING FORWARD SLING ASSEMBUES, AND BEAM WELDMENT 

MOBILE CRANE 

FORWARD RING 
UPPER SECTION 

MOBILE CRANE 

HORIZONTAL 
PLATFORM 

HORIZONTAL 
PLATFORM (J-10426476) 
ON TANKS 

STEP 2 
REMOVING FORWARD 

FORK LIFT 

REAR RING 
UPPER SECTION 

ON SHROUD ----~~::::---.... 

SATURN 
BOOSTER 

SATURN 
BOOSTER 

TRANSPORTATION RING 
PLATFORM 

~~::s."?"IIJ.t~"'''''-'--~-'- TRANSPORTER 

STEP 3 
REMOVING REAR RING 

FORK LIFT 

FIG. 19 PREPARING BOOSTER FOR ERECTION 
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NOTE : WIP E OFF ALL LUBRI CANT II 
FROM BOOSTER PARTS 

\,t .. 60-TON BLOCK 

/ 

WITH CLEAN RAGS AT I 
TIME OF REMOVAL DF 
SLING ASSEMBLIES 

'/ 

. - - _, , .. FORWARD ,. 
, ~;; SLING . ~ 

--<,:::-... ASSEMBLY "" 
': ,' ' .' i (J-10426668) .J 

\~~" \ 
''\i' tJ 

- BEAM 
ASSEMBLY "-.... 
(10426675) ~ __ -' 

[] 
____ -L"o 

~ IT\ 

1 
- \------

~ "] 

l 
F'-'-'=- :..: 

f-- -------

0-
- -- ,-------- ---- .. _." - -i----------

I 

I . TORQUE HEAD OF BOLT (NASI56-68) TO 6000 INCH 
LBS (500 FT. LBS), WBRICATE THREADS, SHANK OF 

. BOLT a EACH SIDE OF WASHER BEfORE INSTALLATION 

WITH MOLYKOTE TYPE "G", 

NOTE : WHENEVER SLING 'ASSt:MBLIES (J-I0426668) 
ARE AT:rACHED, NEW BOLTS, 'WASHERS, AND 
NUTS SHALL BE INSTALLED, USED HARDWARE 
TO 8E(}lSCARDED, 

INSTALL LUG IN LINE OF 
PULL OF CABLE-SEE A-A 

SLING ASSY (J- 10426668)REF. > 

BOLT {NASI56-68)REF. -11 
WASHER(NASI43~16C )REF --...,/j 

. ".~--
WASHER ~NAS 143-16) REF.--\ 

NUT (C-424316IREF.Yfj 

tiuv 
\" 

'. __ ._ _____ ... _____ .. .. ________________ ._. ____ ._ ,j A. .. 

--- MOUNTING BRACKET 
(J-104270141- SHOWN 

-- BEAM WELDMENT 
(J.-I0426675) 

(J-104210971-0PPOr--S_IT_E_S_I_DEL-...." BOL~ (AN'6C-,547 

1 
~, 

_ _ _ ----.J ,M / / bJ 
.hOLT .~ 

{ANI4C-321 

-, 

~ 
l~uT 

(.AN.325-16) 

FIG, 20 , ' IN'SlALLAtl0N OF BEAM WELDMENT AND FOWARO SLING ASSEMBI".IES 
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1.4 Removal Procedure Forward Ring Sections (J -AF- 12004-3-0). 

1. 4. 1 Pos i tion mobile crane so that the two crane hooks are directly 
above the forward ring. The mobile crane is now in a position 
so the boom can be maneuvered for all forward ring disassembly 
operations. 

1.4.2 Using mobile crane ~ raise and pos i tion the horizontal platform 
and personne l on top of the booster just aft of the forward ring 
so that the plat form is resting firmly on top of two 70-inch 
tanks. Working from the horizontal platform complete the 
following procedures 8 (See figure 19, step 2.) 

1. 4.2. 1 Connect r i ng handling brackets to forward ring section 
with Fin III identi ficat i on with nuts and bolts. (See 
figure 210 ) 

1.4.2.2 Lower crane hooks to work area and connect to choker 
l ines. 

1040 2. 3 Connec t choker lines t o ring handl ing brackets and put 
sli ght tension on crane cabl es. Attaoh tag line to 
l ower pos i t i on of ring sec t ion. (See figure 21, detail 
A. ) 

1. 4.204 Di soonneot tee braoket from forward ring seotion at 1-
beam No . 5 by removi ng four bolts, nuts, and washers 
and key reta i ning sorew and key. (See figure 22.) 
Leave tee bracket bolted to the I-beam. 

10 403 Using f ork l i f t , rai se and pos i tion transportation ring plat­
form and personnel as necessary on each sied of the booster 
at r i ng seotion separation and tee attachment locations at 1-
beams No o 4 and 6. (See figure 19, Step 2.) (See figure 22 
f or identificati on of Fin Lines and I -beams ). 

10 404 Disoonnect t ee braokets f rom forward ring at I -beams No.4 and 
6 by removi ng four bolts ~ nuts, and washers and key retai ning 
sorew and key a t each t ee braoket. (See f igure 22 .) 

1.4. 5 Di soonneo t and remove f orward ring section wit h Fi n III 
i dentifioation as fo l lows : (See f i gure 23. ) 

1.4. 5. 1 Remove two 4 l/2-inoh screws (J-AF-l2004-3- l2 ) from 
f orward r i ng sect i ons at I -beams No. 4 and 60 Insert 
t hese screws i n opposite holes and t i ghten screws to 
pull locators to the disconneot pos i tion. 
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CAP 
~--":"SCREW 

- -FORWARD 
RING (GMT - 12004-3-0) 

PAD 
( D'AF-12004-8-3) 

~UT 
(J'AF-12004-8-22) 

-- PLATE. NUT 
( B-AF-12004-8-12) 

""" ~ 
(JAFI2004-8'21 '\ " -SCREW :?': BO~" / -.... 

LOCATOR '" ~ '?lO (B-AF-12004-8-24 
~ (A-AF-12004-3-71 l' ~ WASHER 

" (J-AF-12004iH2) 
SHOULDER SCREW ~~lCKET ' :;:., SC~tW 
(J-AF-12004-8-~) (D-AF-12004'8-2),IjI IJ- 120~ 

ROTATED 180
0 1~1 
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NOTE g The 4 1/2- inch screws (J~AF-12004-3 -12 ) and 
locators (A-AF-12004-3-7 ) remai n with the forward 
ring sectionso 

1040502 Remove six 8-inch screws (J-AF-12004-3-8) from each 
end of f orward r i ng secti on with Fi n III i dentifica­
tiono 

1040 503 Using mobile crane , lower forward r i ng sec t ion with 
Fi n I II i dentification to the ground 0 Use t ag line 
to control swinging motiono 

1040504 Disconnect ring handl ing brackets f r om f orwa.rd ring 
section with Fin III i dent ifi cati ono 

10406 Disconnect tee bracket from I~beam Noo 5 by removing four bolts, 
nut plate j and nuts o (See figure 23 de t ai l Ao) 

10407 Thread rope through l -inch di ame t er hole of t ee bracketo Attach 
rope t o mobi le crane hook and l ower bracket t o the ground 0 

10408 Using mobile crane j lower hor i zontal platform and personnel to 
the ground 0 

10409 Using fork lift j lower transportat ion r i ng platform and 
personnel to I-beam Noo 70 (See figure 19, step 20) 

1040 10 Connect ring handli ng brackets to forward r i ng section with Fi n 
II identificati on with nuts and bolts o (See figure 21 j detai l 
Ao) 

10401 1 Lower crane hooks t o work area and connec t t o choker l ines o 

10401 2 Connect choker l ines t o r i ng handling bracket s and put sli ght 
tension on crane cables o Attach t ag lines to lower portion 
of ring sectiono 

104013 Disconnect tee bracke t f r om fo rward r i ng secti on at I-beam No o 
7 by removing four bolts j nut s j and washers and key reta i ning 
screw and keyo (See figure 22 j deta i l Ao) 

104014 Remove two bolts, nuts j and washers f r om base of tee bracket at 
I - beam No o Bo 

104015 Disconnect and remove forward r i ng sec tion with Fin II i denti­
fication as fol lows g (See f i gure 230) 

1040150 1 Remove two 4 1/2-inch screws (J- AF-12004-3=12) from 
f orward r i ng sect i ons a t I-beam Noo 80 I nsert these 



screws i n oppos i te holes and tighten screws t o pull 
l oca tors to t he di sconnect pos i t i ono 

NOTE g The 4 1/ 2-inch screws (J-AF- 12004-3-12) and 
loca t ors (A- AF-12 004-3-7 ) remai n with the forward ring 
sections o 

10401 502 Remove s i x S- i nch screws (J -AF-12004-3-S) from end of 
forward r i ng sec tion wi t h Fin II identification at 1-
beam Noo So 

104 0 1503 Lower t ranspor t ation r i ng platform and personnel to the 
ground and move fork lift clear of ring areao 

1040 1504 Us i ng mobile crane~ lower forward ring section wi th Fin 
II i dent i ficat i on to the ground 0 Use tag line to con­
t r ol swingi ng mot iono 

1040150 5 Di sconnect r i ng handl i ng brackets and tag line from 
fo rward r i ng sect i on wi th Fin II i dentificationo 

104016 Re pos i t i on fo rk l ift, rai se t ransportat ion r i ng platform and 
personnel t o I - beams Noo 6 and 70 

1040 17 Thread a r ope t hr ough t he l~inch di ame t er holes in base of tee 
brackets Noo 6 and 70 

1040 1B Disconnec t t ee bracket f r om I ~Beams Noo 6 and 7 by remov i ng 
four bol ts , nut plate ~ and nut s at each t ee bracke t and 
lowe r t ee br ackets t o the ground 0 (See figure 210 ) 

10401 9 Repos i t i on f ork lift, rai se t ransportation r i ng platform and 
pers onne l to I - beam No o 30 (See f igure 19, step 20) 

1040 20 Remove f orwar d r i ng sec t i on with Fin I V identi f icati on in 
accordance wi th t he applicabl e procedures outl i ned i n paragraphs 
104010 t hrough 10401So 

104 021 Us i ng f ork lift t l ower t ranspor tation r i ng pl a tform and personnel 
t o t he groundo 

104022 Cl ean and preserve f orward ring component s and a t tachi ng hard­
ware in accordance wi t h paragraph 40 20 

NOf,E g The f orward end of the boos t er i s now resting on t hree 
points , t ee bracke t s at I - beams Noo l~ 2 ~ and 8, of· the forward 
r i ng section wi t h Fi n I i dentificationo Tee bracke t s at I - beams 



GEORGE C. MARSHALL SPACE FLIGHT CENTER 

PROCEDURE EP- 141 OF 147 

Noo 2 and 8 are s till connected t o the I-beams and have two of 
t he four bolt s t hrough t he i r base to the r i ng section s till i n­
stal ledo Tee bracket at I-beam Noo 1 i s i ntac t and. will not be 
disconnected until erection cabl es are connected and s light 
lifting for ces obt a i ned o 

104023 Move r i ng details to adequate storage area , place on cr oss ties , 
or equivalent~ and cover with a tarpaulino 

10 5 ~oval Procedure Rear Ri ng Sections (J -AF-12004-2-0)0 

10501 Position mobile c rane so that the two c rane hooks are di rec tly 
above t he rear r ingo The cr ane boom can now be maneuvered for 
removal of al l rear r ing sections o 

1050 2 Us i ng mobile crane ~ rai se and pos ition t he horizontal plat­
form and personnel on top of the booster jus t forward of the 
rear r ing so t ha t the platfor m i s res ting fi r mly in pr oper 
pos ition for removal of t he rear r ing section with Fin III 
i denti ficationo (See figure 40 ) Worki.ng .f r om t he horizont a l 
platform, complete the f ollowi ng procedures g 

'1 0502. 1 Connect r i ng handl ing bracke t s to rear r ing section 
with Fin III i dentification with bolts and nut s o 
(See figure 5 j det ail Ao ) 

1050 202 Lower Crane hooks t o work area and connect to choker 
l.ines 0 Connect choker lines to r ing handling brack­
et s and put s light tens ion on crane cables o (See 
f'igure 5 s de tail Ao ) 

1050203 Disconnect t ee bracket f r om outr igger Noo 5 by loosening 
se t sc rews and removing connec ting pino (See figure 
60 ) 

10 50 3 Us i ng fork liftj r aise and pos ition the t ranspor ta t ion r i ng 
platform and personnel as neces sary on each s i de of t he booster 
at outriggers Noo 4 and 60 (See figure 40) Working f r om the 
transportat ion r ing platfor m9 complet e t he fol lowing pr ocedures 
to remove rear r i ng section with Fin III identifica tiono 

105030 1 Disconnect tee bracket s at outr i ggers Noo 4 and 6 f r om 
rear ring by removing four bolts and washers t hrough 
each t ee bracket to the r i ngo (See figure 60 ) 

1050302 Remove t he 4 1/2-inch screws (J-AF-12004-2-18 ) f r om end 
holes of each r ing sec tiono I nsert these screws 
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in holes on opposite side of ring sections and tighten 
screws to pull locators (A-AF-l2004-2-l4) to the 
disconnect position. (See figure 6.) 

NOTE ~ One 4 l/2-inch screw (J-AF-12004-2-1B) and one 
locator (A- AF- l2004-2-l4 ) are l ocated in the end hole 
of each ring section; therefore, when the ring sections 
are connected , one screw is on the forward side of the 
rear r i ng and one screw is on the aft side of the rear 
ring at each splice j oint. Screws (J-AF-l2004-2-1S) 
and locators (A-AF-12004-2-14) remain with the ring 
sections . 

1.5 0303 Disconnect rear r i ng section with Fin III identification 
from rear ring sections at outriggers No o 4 and 6 by 
removing two barrel nuts (J-AF-12004-2-6) and six screws 
(J -AF-12004-2-l7) at each end. (See figures 5 and 6.) 
(See figure S for i dentificati on of finglines and out­
r i gger numbers.) 

1050304 Connect tag line to rear ring section with Fin III 
i dentification and ho i s t off of booster and lower into 
worki ng area o Use tag line to control swi nging move ~ 

mento (See figure 50) 

1050305 Disconnec t r i ng handling brackets from rear ring sec­
t i on with Fin III i dentification and remove choker 
l i nes from mobile c rane hooks . 

1050306 Us i ng mobile crane~ lower horizontal platform and 
personnel to the ground . 

1. 504 Us i ng fo rk lift, rai se and position transportation ring plat­
form and personnel to a he i ght as necessary for removal of rear 
r i ng section wit h Fin I V identificationo (See figure 40) 
Worki ng f rom the t ransportati on r i ng platform, complete the 
followi ng procedures g 

1050401 Connect r i ng handling brackets to rear r i ng section 
with Fin I V i dentification with bolts and nuts. (See 
fi gure 50) 

105 040 2 Using mobi le c rane with two hooks , lower c rane hooks to 
work area and connect to choker lineso 

1050403 Connect choker lines t o ring handling brackets on rear 
r i ng section with Fin I V i dentification and put slight 
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t ension on crane cableso (See figure 50) 

1050404 Disconnect tee bracke t f r om rear r ing section at out­
r igger Noo 7 by removing four bolts f r om base of teeo 
Remove t wo bolt s only f r om base of t ee bracket at out­
r i gger Noo 80 (See figure 60) 

NOTEg The remaining t wo bolts through t he base of t he 
tee bracket at outrigger Noo 8 will remai n installed 
until erection cables are connected and slight lifting 
forces are obtained from t he service s t ruc tureo 

1050405 Di sconnect rear r ing section wi t h Fin IV identification 
by performing the applicabl e procedures outlined in 
paragraphs 1050 302 and '1. 503030 

1 05 0406 Connec t tag line t o lower end of rear r i ng sec t ion with 
Fin IV ident ification (See f igur e 50) 

1050407 Lower personnel and t ransportat i on r i ng platform with 
fo rk lift and clear immediate a rea preparatory to ho i s t­
i ng rear ring sec tion f ree of boostero 

1050408 With personnel positioned t o maintai n a taut tag line, 
lift rear r i ng section with Fin I V identification free 
of booster and l ower into working area with mobile 
crane 0 (See f igure 50) 

10 50409 Disconnect r ing handling br acke t s from rear r ing 
sec t ion and remove choker l ines f r om mobile crane hookso 

105040 10 Position f ork lift~ raise t he t r anspor t ati on r ing 
plat form and personnel to a height as necessary to 
di sconnect tee br ackets f r om outriggers Noo 6 and 70 
(See figure 199 s t ep 30 

105040 11 Thread a rope t hrough the l~inch diame t er holes in base 
of tee brackets at out r iggers Noo 6 and 70 Attach 
r opes t o mobile crane hookso 

10504. 12 Loosen se t screws and remove connecting pins at out­
riggers No.6 and 7 0 Lower tee bracket s t o t he ground. 

105.40 13 Lower t ransportation r i ng platform and personnel to t he 
ground with fo rk lift 0 



105.5 Using fork lift, raise and position transportation ring platform 
and personnel to a height as necessary for removal of rear ring 
section with Fin II identificationo (See figure 19, step 3.) 
Working from the transportation ring platform, complete the 
following procedures g 

1 05050 1 Connect ring handling brackets to rear ring sec tion. 
with Fin II identification with bolts and nuts. (See 
figure 50) 

105050 2 Using mobile c rane with two hooks, lower crane hooks 
to work area and connect choker lineso (See figure 
5. ) 

105. 503 Connect choker lines to ring handling brackets on rear 
ring section with Fin I I identification and put slight 
tension on crane cables o (See figure 50) 

1050504 Disconnect tee brackets from rear ring section at 
outriggers Noo 2 and 3 by removing four bolts at base 
of each tee bracketo (See figure 60) 

1050505 Disconnec t rear ring section with Fin II identification 
by perfoTming the applicabl e procedures outlined in 
paragraphs 1050302 and 10503030 (See figure 70) 

1050506 Connect tag line to lower end of rear ring section with 
Fin II i dentificationo (See f i gure 50) 

105 0507 I nsert two barrel nuts (J-AF-12004-2-6) in rear ring 
section with Fin I identificat ion at outrigger No. 2 
and secure tee bracket to rear ring section with two 
bolts 0 (See figure 70 ) 

NOTE ~ The two bolts through the base of the ~ee bracket 
at outr i gger Noo 2 will remain installed until the 
erec t ion cables are connected and slight lifting forces 
are obt ai ned fr om the service structureo 

10 5050 8 Lower personnel and transportation ring platform with 
f ork lift and cl ear immediate area preparatory to 
hoi sting rear r i ng section free of booster. 

10505 09 Wi th personne l pos i t i oned to maintain a taut tag line, 
l i ft rear r i ng section with Fin II identification free 
of boost er and lower i nto working area with mobile 
crane . (See figure 50) 
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10505010 Disconnect ring handling brackets from rear ring 
section and remove choker lines from mobile crane 
hooks 0 

10505011 Perform applicable procedures outlined in paragraphs 
10504010 through 10 504012 to remove tee brackets from 
outriggers Noo 3 and 4. 

10505012 Lower personnel and transportation ring platform with 
fork lift and clear t he area preparatory to moving 
transporter. 

105050 13 Cl ean and preserve rear ring components and attaching 
hardware in accordance with paragraph 4020 

NOTE~ The aft end of the booster is now resting on 
three points, tee brackets Noo 1, 2 and S, of the rear 
ring seGtion with Fin I identificationo Tee brackets 
Noo 2 and 8 at outriggers Noo 2 and 8, respectively, 
are still connected to their outrigger beams and have 
two of the four bolts through their base to the ring 
section still installedo Tee bracket Noo 1 is intact 
and will not be disconnected until erection cables are 
connected and slight lifting forces are obtained from 
the service struoture. Transporter is now ready to 
be towed into positiono 

10505014 Move ring details to adequate storage area, place on 
cross ties, or equivalent, and cover with a tarpaulino 

20 ERECTING BOOSTERo 

201 Positioning Transporter and Attaching Cables. 

20 101 Using towing tractor, position transporter so that outrigger Noo 
5 is directly under the bridge crane 40-ton blocko (See figure 
24, step 10 ) 

20 10 2 Using mobile crane, place horizontal platform on booster so that 
platform is stable and outrigger No o 5 is accessible to personnel 
on pIa tformo 

20 10 3 Lower aft cable assembly (D-I0423292) with 40-ton block and 
connect aft cable assembly to outrigger Noo 5 as shown in 
figure 110 

20 10 4 Using mobile crane, remove horizontal platform and personnel 
from boostero 
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20105 Us i ng towing tracter ~ back t ransper t er until secend s t age adap­
t er en boes t er i s di rectly beneat h and ~n l i ne with 60-ten 
bleck ef br i age cr aneo (See figure 249 s t ep 20 ) 

NOTE g Al lew s l ack te be re leased by 40-ten bleck te permit 
mevement of boos t er with t ranspor t er as aft cable assembly has 
al ready been cennectedo 

20106 Us i ng mebi l e Grane ~ pos i t ien her izont al platferm i n frent ef 
secend stage adapt er in pos itien to at tach ferward sling 
assembli es (J-I042666S ) as shewn in figure 249 step 20 

20 107 Attach two l ines to her izontal platferm and mai ntain taut l i nes 
by men en t he ground in order to avoid damage to second s t age 
adaptero 

20 10S Untie forward s ling assembly cables; lewer erecting beam 
(J-I0423194) with 60-ten blecko Att ach f er ward s ling assembli es 
te erecting beam. (See f i gure 250 ) 

20109 Us ing br i dge crane ~ slowly raise 60~ton block unt i l sli ght 
tens i on i s exert ed en forward s l ing assembly and contac t i s 
es t abl i shed between beam weldment (3-10426675) and forward 
sling assemblies (J -I042666S)0 

2010 10 Remove mobile c rane ~ her izont al platferm, and persennel f r em 
f erward end ef t rans pert ero 

20101 1 Us i ng towing t ractor 9 pos ition t ranspor t er and boester as 
shown i n figure 26 9 s t ep 10 (See figure 27 fer pes i t ion of 
boes t er in re l at ion t o 60 and 40~ton heoks o) 

NOTE g Dur ing this movement s lack will have te be l et by the 
60- t on block and t aken by t he 40-ton block f r em t he br i dge 
crane unt il t he boos t er i s i n co~rect lift- off pos itiono 

201012 With t ranspor t er in correct lift -eff pesitien ~ leck brakes and 
check al l wheel s en t r ans port ero 

20 101 3 Us i ng fe rk l ift9 rai se t ranspor t ation r ing platform and persennel 
te t he necessary he i ght and att ach t we t ag lines to each eu~­
r i gger Noo 3 and 70 (See f igure 26 9 s t ep lo) 

NOTE g Tag lines are to be I-inch diamet er hemp r ep9 9 lOr equa1 1 

appreximately 75 f eet lengo 

201014 Lewer t ransper t ation r ing platform and personne l te t he greund 
and move fork lift and t rans por t atien r i ng pla tferm clear of 
t he area o 
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2.2 Removing Booster from Transporter and Positioning on Launch Pedestal. 

NOTEg Prior to the following procedures j sUbstantial lifting forces 
must be obtained from the bridge to support the boostero The lifting 
forces should not, however j be great enough to lift the booster from 
the transporter or cause binding of the hardware yet to be removedo 

2.201 Using fork lift j raise transportation ring platform and 
personnel to a height necessary to disconnect tee brackets from 
forward ring at I-beams No o 2 and 80 

2.202 Remove two boltsj and key retai ning screw and key from base of 
each tee bracket at I~beams Noo 2 and 80 

2.203 Remove four bolts, nut plates, and nuts from each I-beam No o 
2 and 80 Remove tee brackets and place on transporation ring 
platformo 

2.204 Lower transportation ring platformj personnel, and tee bracketso 
Move fork lift, transportation ring platformjl and tee brackets 
clear of area o 

2.205 Remove four bolts and key retaining screw and key from base of 
tee bracket at I - beam No o 10 

2.2.6 Remove four bolts, nut plate j and nuts from I-beam NOolo 

20207 Remove tee bracket from f orward ring section with Fin I identi­
fication and move tee bracket clear of area o 

2.?.8 Remove Bal-lok pin and loosen the forward and aft set screws 
in tee bracket at outrigger No . 1 of rear ring. The set screws 
through base of tee bracket are to remain fixed. 

2.209 Using fork lift, Tai se transportation ring platform and personnel 
as necessary on each side of the booster at outriggers Noo 2 and 
8 of rear ringo 

2.2.10 Remove two bolts through base of each tee bracket at outriggers 
Noo 2 and 8. 

202011 Disconnect tee brackets from outriggers No o 2 and 8 by loosening 
set screws and removing connecting pinso 

202012 Place tee brackets on transportation ring platformo Lower 
personnel and transportation ring platform with fork lift and 
clear immediate area near rear ringo 
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NOTE ~ The pin t hrough outr i gger Noo 1 i s not removed at this 
time for t he purpose of us i ng it as a gui de to s tabilize t he 
boos t er in t he t r ans por t er befo re it i s hoisted f rom t he t rans ­
portero The pin i n outr i gger Noo 1 will be removed after t he 
t he boos t er has been hois t ed clear of t he t ranspor t ero 

20201 3 Have men hold each of t he four t ag lines t o prevent undue move ­
ment of boos t ero (See figure 26 9 s t ep 1.0 ) Us i ng t he pin 
t hrough out rigger Noo I as a gui de in re l at ionshi p to t he notch 
in t he t ee bracket at outrigger Noo 19 stabilize t he boos t er i n 
t he t ranspor t er so t he pin i s f loati ng i n t he cent er of the 
notcho (See f i gure 140) 

202014 Wi t h br i dge crane 60-ton block and 40- t on block l ift ing 
s i mult aneous lYj hois t boos t er off t ranspor t er i n its s t abil ized 
conditi on compl et ely clear of t ranspor t er. (See figure 26 9 s t ep 
20) 

NOTE g Boos t er re t a i ns i ts horizont al pos ition and l ower sections 
of the f orward and rear r ings remain attached t o t he t ranspor t e r o 

202015 Using towing tractor ~ remove t ranspor t er f r om fir ing s ite ereso 

20201 6 Us i ng fork lift~ ra i se t ranspor t at i on r i ng platform and personne l 
t o a he i ght necessary for ins t allation of holddown block assem­
bl i es o 

202 017 Remove connecting pin f r om outr i gger No o 1 and attach t ag line 
t o out r i gger Noo 1 if conditions warrant o 

202018 Lower t ransport ation r ing platform and pe rs onnel to t he ground 0 

Remove fork lift and t ransport ation r ing platform from firing 
s ite a rea o 

202019 Us ing bridge c rane 60- t on block9 hois t boos t er into vertical 
pos it iono Use 40- t on bl ock to stabilize boos t er and t ake up 
slack dur ing maneuver o Dur i ng t hi s movement 9 additional 
s t a biliz8 t i on wi ll be maintai ned by tag Hnes 0 

CAUTI ON ~ Ext reme care must be t aken to prevent t he rear hoisting 
cables from slapping t he booster as the boos t er moves to t he 
complete vertical pos itiono A smal l amount of movement of the 
erection cabl e a t t hi s point let s t he booster swing through 
several degrees of arc o 

202020 Using mobile crane 9 rai se hor izont al plat f orm and personne l to 
outr i gger No o 5 and disc onnect aft cable assemblyo (See figure 
28, step 10) Attach t ag l ine to outr i gger No o 5 if condi t ions 
warrant o 
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2.2.21 Lower horizontal platform~ personnel, and aft cable assembly 
to the ground 0 Remove mobile crane, horizontal platform, and 
aft cable assembly from firing site areao 

202022 Using 60-ton block, hoist booter to a height sufficient to clear 
launch pedestal and move booster horizontally to a position 
vertically over opening of launch pedestal. 

2.2.23 Transfer tag lines to personnel on launch pedestal and lower 
booster to a position a few feet above holddown arms. (See 
figure 28, step 2. ) 

2.2.24 Using tag lines, orientate booster Fin Line I with launcher Fin 
Line I as shown in figures 8 and 290 

2.2.25 Remove tag lines . 

2.2.26 Install outboard holddown block assemblies (D- I0418916 ) on out­
riggers No o 2, 4, 6, and S and inboar~ holddown block assemblies 
(D-I0418915) on outriggers Noo l~ 3, 5, and 7 0 (See figure 
300) 

202027 Install inboard guide plates (B-I0418920) using bolts (MS3529S-
230) and washers (MS35333-32) at each end of connecting pin on 
outriggers Noo l~ 3, 5~ and 70 (See figure 300) 

2. 2028 Retract support arms o 

2.2.29 Ascertain that holddown arms are uncockedo (See figure 30 ~ step 
10) 

2.2030 Using bridge crane 60-ton block, lower booster until outriggers, 
with holddown block assemblies attached j are approximately one­
eighth inch above respect i ve retrac t abl e support arm and hold­
down arm bi llets o Adjust support arms as necessaryo 

202031 Carefully position each block assembly in exact center of its 
billet and lower booster until weight rests on holddown armso 
Lock the base of each block assembly to its respective billet 
with four set screws, two through each side of the billet. 

2.2.32 Place retractable support arms in support position and adjust 
support anvil so that it picks up the block assemblies . 

CAUTION~ Check to assure that weight is distributed on all 
support arms and that block assembli es are centered in billet. 

202.33 Position holddown arms to secure boos t er to launch pedestalo 
(See figure 300) 



SUPPORT 
ARMS 

rl$~:t--BRIDGE CRANE 

rrnI~~~ ~~--tt--60-TON BLOCK 

~m~~~~-ERECTING BEAM 
(J-10423194) 

O-TON BLOCK 

114~:'ItitIflt----iJO-llt-- SATURN BOOSTER 

AFT CABLE 
ASSEMBLY 
(J-10423292) 

HOLDD)(O~W~N~-l~~~~~~~~ ARMS- HORIZONTAL 
PLATFORM 

O~I 

\zAG LINES 

r'nK'''~' __ MOBILE CRANE 

STEP I 

DETACHING AFT CABLE ASSEMBLY FROM OUTRIGGER NO.5 

FIG. 28 REMOVING AFT CABLE ASSEMBLY AND 

POSITIONING BOOSTER ON LAUNCH PEDESTAL 

SERVICE STRUCTURt:.--......,f// 

60-TON BLOCK --~~~~~~r' 

ERECTING 
BEAM 

(J-10423194) 

SUPPORT ARMS ---.",..., __ " 

HOLDDOWN ARMS-----~~~~~~~~~ 

STEP 2 

PROCEDURE EP-141 PAGE 75 OF 147 

POSITIONING BOOSTER ON LAUNCH PEDESTAL 



---

/ 

_ ________ ... °00 

FIG. 29- BOOSTER TO LAUNCH PEDESTAL ORIENTATION DIAGRAM 



GEORGE C. MARSHALL SPACE FLIGHT CENTER 

PROCEDURE 

EP=1 41 

OUTRIGGER 

PAGE OF 

78 147 

SUPPORT ARM 
(10435500) 

1,3,5 AND 7 
OUTRIGGERS I ) / 

4':Jt:':t ;,1 ( 
':'(~A _. I 0 0 

BOLT ~~. . (I < -;;-:~.A' GUIDE PLATE 

(MS35298-230 \~! \i~ ('0 ' , :;,., ' (B-10418920) 

BLOCK ASSEMBLY 1.1';' ' ,. .-----

(?N~OO~~~15) '<':\0 ., -f',' ' \ ' : ,0 

HOLD DOWN r
o 

fl 
ARM !\, WASHER 

(10435650) \) (MS35333-32) 

'/ 
GUIDE BRACKET 
(J-10435895) 

I 

1,3,5 AND 7 --I ;) / 
OUTRIGGERS ,1/1 ./ i 1 

~il /' •. ;;;.~/> GUIDE 
HOLDDOWN ARM . 4 "''- /~/, . PLATE 

( 10435650) I fJJ , ~y,:; ;:/ (J-10435895) 
Ii) 

HOLDDOWN BLOCK 
ASSEMBLY 

. INBOARD 
. (0-10418915) 

STEP 2 r--J 
I--_,_-:--__ T~Y.-:...P~IC~AL F~UR _~LACES l! __ 
~~-C 2,4,6 AND 8 

~: \rn OUTRIGGERS 

~, ®]' ~I' ~ 
; HOLD DOWN 
~- BLOCK ASSEMBLY 

SUPPORT ARM \ 
(10435500) -1, 

OUTBOARD 

~04IB916) 

"", '~ "'. 
TYPICAL FOUR PLACES rs--J 

" ___ .. _.~_ .~~ __ ~ .. _._-__ .. _. _______ .. __ ... _ _ ____ _ _ ._ _._~ _ ____ ' ____ _ ' ______ '_M_~ __ · 
FIG. 30 POSITIONING BOOSTER ON SUPPORT ARMS AND HOLDDOWN ARMS 



202034 Remove guide brackets from holddown arms o 

NOTEg Before vehicle is to be launched~ remove clips from 
holddown block assemblies (D-l04189l5 and D-l04l89l6)0 

202035 Disconnect forward sling assemblies (J"-10426668) by removing 
nuts and bolts that attach erection lugs to second stage adaptero 

202036 Using bridge crane 60- ton block, raise erecting beam (J-l0423l94) 
and forward sling a.ssemblies clear of booster and lower com­
ponents to work area o 

202037 Disconnect beam weldment (J-l04266675) from mounting brackets 
(J-l0427014 and J-l0427097 ) by removing bolts (AN16C-54) and 
nuts (AN325-l6 )0 (See figure 20~ detail Bo) 

202038 Using bridge crane 40=ton block and two sling assemblies 
(10427036), ra.ise beam weldment (J-l0426675) clear of booster 
and lower to work area o 

202039 Disconnect and remove mounting brackets (J-l04270l4 and 
J-l0427097) from second stage adaptero (See figure 20, detail 
Bo) 

202040 Install the original flight hardware removed for installation of 
forward sling assemblies (3-10426668) and beam weldment 
(J-l0426675 )0 (See figure 20 ) 

NO!Eg The booster is now erected on the launch pedestal await­
ing the installation of the upper stages o 

30 REMOVING BOOSTER FROM LAUNCH PEDESTALo 

Removing the booster from the launch pedestal is essenti al ly the reverse 
of erecting procedures ~ paragraph 20 Spec i al care must be exercised in 
installing forward sling assembly on the boostero (See figure 200) 

WARNINGg Corect installation of forward sling assembly (3-10426668) is 
extremely importanto Lubricating the shank and threads of the bolts 
(NAS156-68) and each side of the washers (NAS143-16 and NAS143- l6C) and ob­
taining a torque valve of 6000 inch pounds (500 foot pounds) from the head 
of the bolts in mandatory to prevent shearing of the attachment hardware 
during removal of booster from launch pedestalo It should be noted also 
that upon replacing the booster on the trans.porter that the forward clamp 
supports (J-AFA-12053) are to be connected but not tightened so as to re ­
strict the forward end of the booster from rotating during transportationo 
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4. REMOVING RING SECTION WITH FIN I IDENTIFICATION AND PRESERVING ALL RING 
DETAILS AND ATTACHING HARDWARE . 

4.1 Removing Forward and Rear Ring Sections with Fin I Identification from 
Transporter. 

NOTE g The forward and rear ring sect ions with Fin I identification 
are to be removed after firing of the Saturn Booster o 

4.1. 1 Connect ring handling brackets to forward ring section with 
Fin I identification with bolts and nuts. 

401.2 Position mobile crane so that the two crane hooks are directly 
above the forward ring section. 

4. 1.3 Lower crane hooks to work area and connect to choker lines. 
Connect choker lines to ring handling brackets and put slight 
tension on crane cables . 

40104 Remove two forward support clamps, reference J-AF-12004-4-0 j 

from forward cradle by removing one nut (J-AF- 12004-4-38) and 
bolt (J-AF-12004-4-33) from each clamp. Remove eight screws 
(J-AF-12004-4-32 ) that attach two brackets (J-AF-12004-4-31) to 
cradle. (See figure 120) 

40105 Using mobile crane~ hoist forward ring section from transporter 
and lower to the ground 0 

4.106 Disconnect choker lines and remove ring handling brackets from 
forward ring section with Fin I identificationo 

401.7 Connect ring handling brackets to rear ring section with Fin I 
identification with bolts and nuts o 

40108 Position mobile crane so that the two crane hooks are directly 
above the rear ring sectiono 

4.109 Lower crane hooks to work area and connect to choker lineso 
Connect choker lines to ring handling brackets and put slight 
tension on crane cables. 

4.1.10 Remove all clamps that secure rear ring section with Fin I 
identification to rear cradle . (Reference drawing J-AFA-12053.) 
(See figure 310) 

4.1. 11 Using mobile crane, hoist rear ring section from transporter 
and lower to the groundo 

4.1012 Disconnect choker lines and remove ring handling brackets from 
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4.1012 (Con. ) 
rear ring section with Fin I identificationo 

40·2 Preserving Forward and Rear Ring Details and Attaching Hardwareo 

NOTE g The following procedures should be performed as soon as possible 
after disassembly and should be repeated at 30~day intervals -if 
necessaryo 

40 201 Clean mating surfaces of forward and rear ring sections, support 
clamps, and tee bracket s with dry- cleaning solvent, Federal 
Specification P-S-66l j in acc ordance with paragraph 30201 of 
Military Specification MIL-P-116 and apply P- 3 corrosion 
preventive, Military Specifica tion MIL-C-16l73~ to mating 
surfaces 0 

4.202 Clean attaching hardware for forward and rear ring sections 9 

suppor t clamps, and t ee brackets with dry-cleaning solvent, 
Federal Specification P-S-66l, i n accordance with paragraph 
30201 of Military Specification MIL-P-116 and i mmerse parts in 
P-9 preservati ve lubricating oil , Mi lit ary Specification MIL~ 
L~6440 
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INTRODUCTION 

The primary purpose of t his chapter is to provide the necessary information 
for operation of the Saturn 3-1 'transporter o This chapter is presented in seven 
main paragraphs. Paragraph 10 cont ains a descript ion of the transporter and 
l eading part iculars of its major components. Paragraph 2 0 presents operating 
pro cedures necessary for complete operation and cont rol of t he transporter . 
Paragraph 30 cont ains ins t allation and removal procedures for installing the 
dollies to or removing the dollies from the assembly fixture. Paragraph 4. 
gives instruct ions f or shipment of ent ire transporter with cargo by barge . 
Paragraph 5. contains informat ion for opera t ion of portable storage jacks used 
to suppor t fix t ures and cargo if s t ored on a hardstand area . Paragraph 90 con~ 
tains information pertaini ng t o t he preparation for shipment of a complete 
dol l y by either mot or freight or railroad, and paragraph 7 . contains instruc­
tions for shipping t he fixture assembly by commercial means . 

The t ranspor t er is specifically designed to transport the Saturn booster 
f rom one locat ion to ano t her and provide complete maneuverability at each loca= 
tiono The transporter consists of three major assemblies and is towed by a 
prime mover o St eering of t he t ransporter is accomplished by two operators, one 
sea t ed on each dolly o Unless ot herwise s t a t ed, the t erms left=hand and right= 
hand appearing in t hi s chapt er refer t o t he left and right of a person seated in 
the prime mover facing forward o 
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1. DESCRIPTION AND LEADING PARTICULARS o 

10 1 Description o 

GEORGE C. MARSHALL SP 
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1 01 01 The Sat urn 8=1 t ransport er utilized t o t ransport t he Saturn 
Boos t er consi st s essent ially of an assembl y fixt ure suppor t ed by 
t wo dolli es whi ch i s t owed by a prime mover . (See f i gure 32 0) 
Because the Sat urn Boost er is assembled on the assembl y f i xt ure, 
t he onl y ment ion of t he assembly fixt ure wi ll be duri ng t he 
removal and i nst allation of t he dol l i es and during preparat ion 
for shi pment by commerci al carri er o For dimensions of t he 
t ransport er when complet el y assembled and loaded, see figure 33 0 

101 02 Each of t he dollies is composed of a f r ame and runni ng gear 
assembly , drawbar, an operat or is seat , a s t eering sys t em, and a 
hydrauli c syst em. (See f i gure 34.) Braki ng a ction is provided 
by an a i r over hydrauli c braki ng sys t em. 

101. 3 The frame and runni ng gear assembly is an all st eel s t ruct ure 
consisting of a left=hand walki ng beam and a right-hand walki ng 
beam. Each walki ng beam has t wo wheels o The drawbar is 
equi pped with a cas t er wheel t o support i to The drawbar ext en­
s i on is used t o connect t he t ransport er t o t he pri me mover for 
t owing . (See figure 35. ) 

1.1 .4 The 24-vol t DC elect r i cal syst em (figure 36) provides power t o 
operat e an elect r i c mot or whi ch drives t he hydraulic pumps . 
Power is supplied by a power unit , Model No . 06AK=224RV/1658E, 
whi ch ut ilizes a gasoline engi ne t o drive a generat or . The 
generat or is a series=shunt wound uni t, acting as a mot or t o 
s t art t he gasoli ne engi ne and as a genera t or when t he gasoline 
engine i s operating . Power t o s tar t t he gasoli ne engine is 
obtained from t wo 12=volt s t orage batteries connect ed in series . 
The power unit may be s tar t ed and st opped from t he elect r i cal 
cont rol panel, located on t he operat or i s cont rol assembly 
(f i gure 34) , or from t he genera t or cont rol panel, locat ed on t he 
power unit. A reverse curr ent r elay enables t he genera t or t o 
charge t he batteries a s necessary o The batteries can be di scon= 
nect ed from t he sys t em when t he dolly i s not in use o A DC 
voltmet er locat ed on the electrical cont rol panel i ndi cates 
ba t tery vol t age when t he batteri es are connect ed . Pump mo t or 
limit switches, l ocat ed on t he operat or ' s cont rol assembly, 
prevent t he hydrauli c pump mo t or from operat i ng when t he 
s t eering cont rols are in t he HOLD positiono 

1.1. 5 The front dolly and r ear dolly hydraulic s t eering sys t ems 
(figures 37 and 38) provi de each opera t or with a means of 
s t eering t he dolli es independent ly 0 The syst em is connect ed i n 
such a manner t o allow t he rear wheels and front wheels of each 
dolly t o be s t eered or locked i ndependent ly; however, s t eering 
or locking of one wheel, independent ly, is not possible . 
Normally y all four wheels are s t eered simultaneously. Normal 
operating pressure for each syst em is 1500 psi . Thi s pressure 
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FIG. 32. SATURN TRANSPORTER 
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is obtained from four hydraulic pumps, driven by one electric 
motor o These pumps operate only when t he steering cont rol s or 
center=lock controls are rotated out of their HOLD positiono 
Rotation of t he s 'teering c;ontrols allows pressure t o be applied 
t o t he s t eering cylinders (figure 34), causing movement of the 
wheels. Ro t a t ion of t he cen't'er~lock cont r ols allows pressure to 
be applied to or rsleased f rom t,he center-lock pi ston. Applica­
tion of pressure unlocks t he steering cylinders and release of 
pressure allows t,he cyHnders t o mechani,::ally lock onl y i n t he 
center posi tion when t he wheels are s t raighto 

10106 The brake sys t em (figure 39) is an air over hydrauli c system o 

Normal air pressure f or t he sys t em is from 90 t o 100 psi. The 
air suppl y for t,he system is furnished by the prime mover or an 
auxiliary source when loading on barge wi t h winch o Each dolly 
has an individual braking system which can be operated independ­
ently of the ot her; however, both may be operated from the prime 
mover . 

1 02 Leading Parlliulars o 

102 01 The leading part,iculars for the rnajor components of 'the trans­
porter are contained in Table IIo 

--------------------------------._------
TABLE l Ie LEADING PARTICULARS 

TRANSPORTER 

LENGTH (Overa 11) .:) 0 0 0 0 (l <) 0 0 {} 0 0 G (,) () 0 U 0 U \} 0.) (') 0 0 0 0 " 0 U 0 0 0 0 0 0 0 0 I) 0 0 f) 0 0 

(Be tween Sllpports ) ~) I) 0 0 0 u 0 0 0 0 0 u V () 0 () n 0:) 0 () 0 0 <) " 0 000 00 {} U 0 0 

HEIGHT (Loaded ) I) r) 0 0 0 0 0 0 (; 0 () 0 0 0 0 0 (1 0 0 0 0 0 I~ tI 0 <) " (') (1 0 0 0 0 0 () () 0 0 0 0 0 (! 0 0 

WIDTH (Loaded) 0 0 GOO " 0 0 0 0 (j f) <:> 0 0 0 0 0 0 <:I \) (J c..' 0 0 0 0 u 0 0 0 f) " 0 C f) (l .:) 0 f) 0 (': 0 " 0 

WEIGHT EMPTY (Less Transport a. tion Ri ngs) 0" 0 0 0 0 0 0" 0 0 0" 0 0 0 0 0 0 

MAXIMUM TOWI NG SPEED 0 0 0 " 0 0 0 " 0 0 0 0 0 0 " 0 0 0 0 0 0 •• 0 0 " 0 " 0 " 0 • 0 " 0 • 0 0 0 

SINGLE DOLLY 

LENGTH o u 0 v (') 0 0 0 0 " 0 0 0 0 0 gO O 0 U 0 0 0 0 0 0 0 0 0 0 (I 0 0 <) 0 () Q (l (l 0 coo 0 0 (; U· 0 0 () 0 0 0 

HEIGHT (Tire Diameter) 0 000 00 co o 0 0 0 l'I \) 0 0 0 0 0 (') 0 (J 000 000 " 0 C) 0 00 0. () 

WIDTH (Without Seats) 0 0 0 v 0 0 0 0 0 0 0 0 (;) 0 0 0 () 0 0 0 0 0 0 (I 0 • 0 0 0 () .. . 0 l) 0 $ • 0 

WEIGHT 0 0 0 0 0 0 0 G) ~ 0 Q 0 0 0 0 e 0 0 e 0 0 0 0 0 0 0 0 0 (\ 0 <) '" 0 0 0 0 0 ('I 00 0 ~ 0 0 0 0 0 0 0 () I') Q 0 

1045 000 I No 
757000 INo 

50,000 LBo 

5 MPH 

207 IN. 

45.00 I No 

17 0 00 FT o 

12 ,000 LB o 
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TABLE 11 0 LEADING PARTICULARS (Con o) 

TREA.D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 oj 0 0 0 0 0 0 0 0 (,) 0 0 (l \J 0 0 " 0 0 0 0 0 " 0 0 0 ('I 0 °186. 00 IN. 

WHEELBASE o 0 0 0 0 0 Q 0 0 0 ", 0 0 II 0 0 0 0 0 G OO 0 0 0 (. 0 0 0 u 0 0 1,) 0 0 .;, 0 0 ., 0 0 0 0 0 0 0 0 0 :) 0 0 0 .:> 84 000 IN. 

TIRES 0000000000000000 0000000000000 Size 17 :00 x 16, Type III, 12 Ply Nylon 

TIRE PRESSURE (Loaded) 

Front Tires 0 00000000000 0 0 0 00000000000000000000 60 Plus 30 Minus 10 PSI 

Rear Tires o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ' -.0 Y. Q 0 0 0 0 0 0 0 0 0 u 0 0 80 + PSI 

ELECTRICAL SYSTEM 

OUTPUT V OLTAG E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 v 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 24 Vol t s 

POWER UNIT 0 0 0 0000 00 000 000 a 0 0 0 00 I.) 0 00 0 0 0 00000 0 0 Q 0 0 0 0 0 0 0 coo v;, Gasoline !)rei v en 

GASOLINE 00000 000 000000000000000000000000 00 000000 Regular grade, aut omot ive 

OIL oo () oa oooco OC O OOOQQOOOQQOUDO API 9 MS OR DG, Wi nt er SAE/10, Summer SAE/30 

BATTERY 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 U 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 ea ch, '"',2 Vol t 

PUMP MOTOR OOOOOOOOOOO O O~ O QO ~ O Q OOOOO v oo ooo o oooooo ooooo oo o oo ooooo 24 Volt DC 

HYDRAULIC SYSTEM 

OPERATING PRESSURE DDODOOOOOOOOOOOUOOCQOOO () O U 0 0 0000000000000000000 1500 PSI 

TESTING PRESSURE 00 00000000000000aoooooOOOOOOOODOO O OOUOOOO () OQOQOOO 2250 PSI 

HYDRAULIC FLUID 00000000000000000 00 0000 00000 000 00 Mi l itary Spec, MIL=0=5606 

HYDRAULIC FLUID LEVEL 00000 000 00000 0 Should be vi silbe i n reservoir sys t em o 

AIR OVER HYDRAULIC BRAKE SYSTEM 

NORMAL AIR PRESSURE 000000000000000000000 0 0 0 0 0 0a00<3 0 00000 _ 00000 0 90/100 PSI 

HINIMUM PRESSURE O OOUOQOOOQOOOOooooooaOOOOOll OO OOV$OOOOOOUOOOOOO O OOO 70 PSI 

BRAKE FLUID 000 000000000000000 0000000000000000 00 0000 Heavy dut yj aut omot ive 

BRAKE FLUID LEVEL 00000000000000 0000000 Within t =inch of t op of f i ller hole 

DOLLY AIR TANK . 00 000 0. 000000 000 00000 a 0000 0000000.0 0 • 0 00000000 2020 eu u IN 0 

PRIME MOVER oa o o o oo o o o o ooooO OO OO O QOOOOOO O OOOOQOOOOOD O aO:)oooao a oooeo000000 M=26A1 
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2. OPERATING PROCEDURES . 

2. 1 Genera,.L. 

2.1.1 Operation of the t ransport er is performed by t wo operators, 
one operator seated on each dolly at the operat or's control 
assembly (figure 40). Each dolly is opera t ed separat ely and 
independently of t he ot her o 

2.2 Preoperational Check . 

2 . 2 .1 Before operating ei t her of t he dollies , t he followi ng checks 
should be accomplished g 

2 . 2 . 1 .1 Check ele ct rical wiring for damage and securi t y. 

2 . 2 .1 .2 Check battery for proper wa ter l evel . 

2 .2.1.3 Check t o see t hat battery out put cables are connect ed 
t o batt ery box connect ions. 

2 . 2 .1.4 Check battery vol t age r eading on DC volt met er locat ed 
on elect r ical cont rol panel. (See f i gur e 40.) Volt age 
readi ng should be a t least 22 volts DC . 

2 .201. 5 Check hydraulic r eservoi r (fi gure 34) for proper level 
of hydraulic fluid. For proper level , refer t o Table 
I I. 

2 . 2 .1. 6 Check gasoli ne and oi l l evel in power unit . 

2 . 2 .1.7 Check t ires f or proper ai r pressure. Refer t o Table II 
for correct t:ire pressure . 

2 . 2 .1.8 Drain all condensation from a i r tank and air fil t ers . 

2 . 2 . 1. 9 Check master cylinder of power clus t er assembly for 
proper level of brake fluid . For proper level see 
Table I I. 

2 . 2 .1 . 10 Using p~ime mover as source of air pressure ~ check 
a i r lines (f i gure 35) for leakage . Visually check air 
lines for damage and securit y . 

2.2 .1. 11 Check brakes for proper operation by applyi ng and 
releasing . 

2 . 2 .1.1 2 Check dolly for proper lubrication. (See figure 41 . ) 

CAUTIONg Because of t he loads t he t ransporter is t o 
carry, damage t o t he equipment and improper operation 
may result i f proper lubrication i s not observed. 
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KEY 

1 KINGPIN AND THRUST BEARING 

2- BRAKING MECHANISM 

3 WHEEL BEARING (SEE NOTE 4) 

4 BRAKE CYLINDER 

5 BUSHING 

6 STEERING Cn.INDER PIN 

7 BUSHING 

a BUSHING 

APPLICATION SYMBOLS 

n( OIL CAN 

~ ZERK GUN 

\) HAND 

IDENTIFICATION LETTER 

GAA 

HB 

LUBROICATION FREQU::::H:~:::SAFTER 
EACH TRIP 

~ SEMIANNUALLY 

TABLE OF LUBRICANTS 

TYPE OF LUBRICANT 

GREASE AUTOMOTIVE AND ARTILLERY 
MILITARY SPECIFICATION MIL-G-I0924 

HYDRAULIC BRAKE FLUID, HEAVY DUTY 
AUTOMOTIVE 

LUBRICATION NOTES 

1 CLEAN FITTINGS BEFORE LUBRICATING, WITH DRY-CLEANING SOLVENT, FEDERAL 
SPECIFICATION p-s-661. DRY BEFORE LUBRICATING. 

:2 IF CLIMATE OR OPERA'l'ING CONDITIONS REQUIRE 'IHE DOLLY TO BE LUBRICA'l'ED 
MORE OFTEN TO PREVEN'l' \{EAR OIt DETERIORATION, 'IHE PERSONNEL RESPONSIBLE 
WILL TAKE RE'.M!!:DIAL ACTION AS REQUIRED. 

3 LUBRICATE BROKEN ARROVI ITFJ-lS ON BOTH SIDES OF DOLLY. 

4 RFMOVE CLEAN AND REPACK WHEEL BEARINGS. 

FIG. 41. LUBRICATION IN STRUCTIONS (SH EET 2 OF 2) 



2.201 01 3 If dolly is not t o be used immediately ~ disconnect 
battery out put cables from battery boxo 

203 Starting and St opping Power Unit and Lamp Test o 

2 0301 Starting power unit from operator's elect rical control panel . 
(See figure 40 0) 

2 03. 10 1 Position GENERATOR switch t o ON . 

2 0301 02 Release GENERATOR swi t ch when gasoline engine s t ar t s. 

2 . 302 Stopping power uni t from opera t or ' s elect rical control panel o 
(See figure 400 ) 

203 02. 1 Posit ion GENERATOR swi t ch t o OFF. 

2.3.2 02 Release GENERATOR swi t ch when gasoline engine stops. 

203 03 Starting power unit from genera t or cont rol panel o 

2 . 303 01 Depress and hol d GENERATOR START switcho 

203 0302 Release GENERATOR START swi t ch when gasoline engine 
starts o 

2 0304 St opping power uni t from genera t or cont rol panelo 

2 03.4 01 Depress and hold GENERATOR STOP switcho 

2 0304 02 Release GENERATOR STOP swit ch when gasoline engine 
s t ops o 

2.305 01 Pos i t ion POWER switch t o LAMP TEST 0 All indicator 
light s should illuminat e o 

2 03.5 02 Posi t ion POWER switch t o OFF o 

2 04 Locking and Unlocking Wheels o 

2 040 1 Locking wheels o (See figure 400) Locki ng of t he wheels can be 
accomplished in cent er posit ion only o To lock wheels proceed 
as follows: 

204. 1.1 St ar t genera t or . 

2 . 4 01. 2 Posit ion power switch t o ON. 

2.4 0103 Pull cent er=lock cont rol s upward to LOCK posit iono 

2 0 4 0104 Steer wheels t oward cent er posit ion as necessary unt il 
LOCKED indicat or light s illuminate ~ indicat ing wheels 
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are lockedo Pos:l.tion steering controls to HOLD 
inunediatelyo 

2 040105 Return center=lock controls to their normal center 
position marked HOLDo 

204 01 06 Turn power switch OFF and cycle s teer ing control valves 
to relieve pressure on the lock mechanism o 

20402 Unlocking wheels. (See figure 400) 

CAUTION: Prior to unlocking wheels~ always cycle the s teering 
controls with the POWER switch in OFF position to prevent damage 
to the locking deviceo 

2 04 020' Position POWER switch to OFF o 

2040202 Cycle steering controls through their full cycle and 
return to HOLD positiono 

2.40203 Position power switch to ONo 

20402.4 Position center=lock controls to UNLOCK o When UNLOCKED 
indicator lights illuminate the wheels are unlocked 0 

2.40205 Posi t ion center=lock controls t o HOLDo 

205 Steering the Dollyo (See figure 400 ) 

2 050' To steer either the front dolly or the rear dolly when t raveling 
forward, perform the following steps g 

NOTE~ Steering controls must be in the extreme position y either 
toward or away from the operat or in STEER, before the steering 
control valve will openo When operating the control levers 
bet ween the positions, use firm, quick a ctiono 

20501 01 Unlock wheels as outlined in Paragraph 2 04 02 0 

20501 0 2 To move either end of transporter away from operator, 
position steering cont rols away from operator to STEER 
positiono Retain steering controls in STEER until 
desired degree of turn is obtalned ~ then return to HOLD 
positiono 

2 0 50103 To move either end of transporter toward operator, 
position steering cont rols toward operator to STEER 
positiono Retain steering cont rols in STEER until 
desired degree of tUrn is obtained and then return to 
HOLD positiono 
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NOTEg The front or rear wheels of a dolly may be 
operat ed independent ly by following procedures out~ 
lined in paragraphs 2 0401 , 204 02, and 2.5 01 , using 
only s teering control and cent er- lock control o This 
is necessary "only" during a ttachment of the dolly to 
t he assembly fixture or when locking wheels in t he 
center position o 

2 . 6 Operating the Brakes . 

2 . 6.1 The brakes of t he dolly may be applied by ei t her t he prime 
mover opera t or or t he dolly opera t or o The dolly opera t or may 
apply t he brakes by pressing down on t he hand- operated brake 
application valve (figure 40) , located on t he right-hand side 
of t he operator!s cont rol assemblyo Releasing t he hand~operated 
brake applica tion valve will release t he brakes o The prime 
mover opera t or can operat e t he brakes on bo t h dollies by ro= 
t a t ing a hand valve mounted on t he st eering column of the prime 
mover. 

2 0602 The brakes of t he dolly will aut omatically lock when the source 
of air pressure is r emoved or drops below 50 psio In order for 
t he br akes t o be released, the operat or mus t open t he pet cock, 
l oca t ed on t he bott om of the dolly air t ank, and bleed the 
pressure from t he system or allow t he pressure t o be increased 
above 50 psL 

2 07 Tire Change Procedure . 

2 0701 Jacking 0 (See figure 42 0) Place 50~ton hydraulic t oe jack on a 
bearing plat e, 3/4=inch t hick with a minimum area of 250 square 
inches 0 This plat e may be aluminum wit h a 70 dUromet er rubber 
pad of t he same size between plat e and floor if used on barge 
deck o The rubber wi ll t end to distribute t he load evenly over 
t he plat e area o Plywood can be SUbsti t uted for t he rubber o Po­
sition jack under jack pad o Operat e jack until correct height 
is obtained o If jack lift is insufficient for clearing tire from 
ground~ raise t o maximum hei ght and place wooden blocks under 
walking beamo Lower j ack and block wit h sui table bearing plat es 
of sufficient height under j ack and raise walki ng beam again o 

2.7 02 Wheel removal o (See f i gure 430) Use a 9/16-inch wrench t o 
remove hex bolt and lock wa sher a t center of hub cap . Remove 
hub cap o Bend tabs on lock washer away from slot s in axle nut o 
Use "spanner" wrench t o r emove axle nut o Remove washer and 
spacer o Pull wheel from axle being careful not t o damage seals~ 
wheel beari ngs, or axle t hreads o 

2 07 03 Wheel breakdowno (See f i gure 430) Aft er wheel has been 
removed, place it on a fla t surface and with t he a i d of a "Big 
Bear" bead breaker or s imilar device, break bead on bot h sides o 
Using a 3/8=inch Allen wrench and a S/8=inch socket or box 
wrench ~ remove t he eight bol t s securi ng t he t wo halves of t he 
rim. Tire and t ube repairs can now be made o 
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FIG.42 JACKING FOR WHEEL REMOVAL 
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2 .7.4 Wheel assembly. (See figure 43 .) Posit ion tube in tire. 
Position rim halves on tire ~ taking precautions t o correct~ 
position tube valve in correct hole in rim half . Insert eight 
bolts wit h washers under heads i nt o r i m. Place washer on oppo­
site side and attach nuts . Torque to 50 foot pounds . Inflate 
to specified air pressure . 

2.7. 5 Wheel replacemento (See figure 43 0) Insert lubricat ed bear~ 
ings and seals in rimso Place wheel on spindle ~ being careful 
not t o damage bearings ~ seals , or axle t hreads o Insert spacer 
and posit ion lock washer adjacent t o ito Thread axle nut ont o 
shafto Pull nut t ight wit~ spanner wrench (approximately 100 
foot pounds of t orque) to pull assembly t ight agai nst shoulder. 
Loosen axle nut t o snug fi to Bend lock washer t abs into slot s 
in axle nuto Replace hub cap with bolt and lock washer under 
head o Tight en snugly 0 

30 INSTALLATION AND REMOVAL PROCEDURES o 

301 Installationo 

301 01 Inst allati on of dolly t o assembly fixtureo (See f i gure 44. ) 

301.1 01 Posit ion dolly di rect ly i n rear of and ali ned wi t h 
assembly fixture o 

NOTE: Proper alinement of t he dolly and assembly 
fixtUre a t t hi s point will eliminate unnecessary 
movement of t he dolly duri ng installat iono 

301. 1.2 Remove operat or i s seat as outlined in paragraph 
6.2.1.1. 

30 1.1 .3 Using f i x t ure jacks 9 rai se assembly fixture t o height 
necessary for dolly clearance . 

NOTE: Procedures outlined for raisi ng and lowering 
the assembly f i xt ure should be used t o accompli sh 
paragraphs 3010 1.3 and 30101070 

3.1.1.4 Move dolly under assembly f i xt ure until lower corners 
of cradle aline wi t h t r unnion grooves on dollyo 

3.1.1.5 Raise or lower cas t er wheel until t op surface of 
trunnion grooves are parallel wit h bottom surface of 
cradle. 

301.1 .6 Check horizontal and verti cal ali nement of dolly 
trunnion grooves wi t h corners of cradle. 

3.1 01. 7 Lower assembly fix t ure ont o dolly until a t taching bolt 
holes of dolly and assembly fix t ure aline o 
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3.2 

CAUTION g Do not allow full weight of assembly f ixture 
on dolly as damage to cast er wheel vill resulto 

301. 108 Secure cradle to dolly trunn~on using clamps provided 
wi t h fixture; two clamps provi ded for each dolly. 
(See figure 450) 

30 1 • 1 . 9 Ext end ca s ter wheeL (See f.igure 44.) 

3. 1.1.10 Unlock drawbar by loosening drawbar locking screvs. 

3. 1.1.11 Lover assembly f i x t ure ont o dolly. 

3.1.1. 12 Remove jacks. 

3.1.1.1 3 Remove j ack pads o 

3.10 1.14 Repla ce operat or ' s seat . 

3. 1.1 .15 Connect pneumatic lines a s r equir ed. 

Removal . 

3.2. 1 Removal of dolly from assembly f i xture . (See figure 44.) 

NOTE: Procedures outlined for lowering and rai.s ing an assembly 
fixt ure should be used t o accompli sh paragraphs 3.201. 5 and 
3.2.1.7 0 

3.2.1.1 Remove clamps l ocated on f i xt ure vhich secure cradle 
t o dollies . (See f i gur e 450) 

3.2.1.2 Di sconnect pneumatic l i nes . 

3.2 01. 3 Ext end caster wheel. 

3.2. 1.4 Lock drawbar t o t runni on by tight ening drawbar locking 
screws. 

3.2.1.5 Raise assembly f i xt ure unt il dolly can be moved clear 
of a ssembly f h:ture . 

3.2.1.6 Move dolly clear of assembly f i xt ure o 

3.2 .1.7 Lower assembly f i xture. 

4. SHIPMENT BY BARGE o 

4 .1 Description . 

4.1. 1 The S=I t ransport er and i t s boos t er cargo will be shipped aboard 
the Sa t urn barge ~ "Pal aemon" 0 
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4.2 Loading at MSFC o 

402.1 The barge will be secured in .its slip~ the bridges positioned, 
and the barge correctly ballasted before attempting to loado 
With the aid of the dock winch facilityy the 3=1 t ranspor ter 
will be loaded on t he barge wi th the rear dolly entering firsto 
Posit ion t he transporter as shown in figure 460 The white lines 
on t he deck of the barge are gui de lines for the outside edge of 
t he t ransporter wheelso Red l ines on t he deck of the barge 
indica t e lanes i n which the wheel s of t he t ransport er must stayo 

4 02.2 It is possible ~ if necessary ~ to back t he 8=I t ransport er aboard 
the barge usi ng t he pri me mover , M=26 t ractoro 

4.3 Tie=Down Arrangemen~ 

GHAIN NO o 

1 

2 

3 

4 

4 03. 1 The arrangement of the chain tie=down of the Saturn 8=1 stage 
transpor t er t o t he deck of t he barge i s shown in figure 46. 
Table III l i s t s t he t ermination poi nts for each numbered chain 
shown in figure 46. Chains used are 25~OOO pound cargo tie=down 
chains. cargo t ie=down r ings are screwed into the deck plat es 
t o recei ve the chains 0 All 25,000 pound chai ns are to have 
1000 pound pre=load and all hooks and cha.ins safety wind. 

4 0302 The chocks are chained together as shown in f i gure 46 ~ using 
10 yOOO pound cargo tie=down chainso Twelve by twelve by 
twenty=four inch timbers are placed under ea ch drawbar and the 
suppor t wheel ret racted before tieing it downo 

4 03.3 Twelve inch wide by seven feet long t imbers should be placed 
under each walki ng beam as sho1in. It should provide 1/2=inch 
clearance bet ween t he timber and walking beam after applying 
pre=t ensi on load in t he chains o 

403.4 The tie=down arrangement al so includes a cable backup systemo 
Eighty 3/4 inch~ 6 x 19 steel cable and one inch by 18 inch 
jaw and eye turnbuckle assemblles are used with each t ransporter 
dolly 0 I t s ter mination point s are shown in figur e 460 Ea ch 
cable assembly requi res a pre=load of approximately 500 pounds. 

TABLE I II. TIE=DOWN CHAINS TERMINATION (25 yOOO POUND CAPACITY) 

FROM = DECK DESIGNATION 

REAR DOLLY FRONT DOLLY TO = TRANSPORTER STRUCTURE 

D=3 A=10 Upper Bracket on Cradle 

D=3 A=1 0 Lower Bracket on Cradle 

D=2 A=11 Upper Bracket on Cradle 

D=2 A=11 Lower B:racket on Cradle 
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TABLE 1110 TIE=DOWN CHAINS TERMINATION (25,000 POUND CAPACITY) (Cono) 

FROM = DECK DESIGNATION 
CHAIN NOo REAR DOLLY FRONT DOLLY TO = TRANSPORTER STRUCTURE 

5 A-2 D=11 Upper Bracket on Cradle 

6 A=2 D=11 Lower Bracket on Cradle 

7 A=3 D=10 Upper Bracket on Cradle 

8 A=3 D=1 0 Lower Bracket on Cradle 

9 D-1 B=11 Drawbar Attaching Bracket 

10 A=1 C=11 Drawbar Attaching Bracket 

11 B-3 C=10 Drawbar Attaching Bracket 

12 C=3 B=1 0 Drawbar Atta ching Bracket 

13 D=1 B=1 2 Walking Beam Stub Axle 

14 A=1 C=12 Walking Beam Stub Axle 

15 C=4 &=9 Walking Beam Stub Axle 

16 B=4 C=9 Walking Beam Stub Axle 

17 D=1 Through Eye of Drawbar 
t o A=1 

17 B=1 2 Through Eye of Drawbar 
t o C=12 

4.4 Unloading a t AMR o 

4.4 01 The barge will be secured at t he Saturn unloading facili tY9 t he 
unloading bridges installed , and the barge correctly ballast ed 
before t he unloading operat ion . All tie=down chain and cable 
assemblies will be removed and secured aboard t he barge, 
including the brackets and attaching hardware on t he cradles 
where chains number 1 through 8 t erminate . The M=26 t ract or, 
pri me mover for 8=1 t ransporter ~ is backed aboard t he barge and 
connect ed t o t he front dolly of the t ransporter. The S=1 st age 
is t hen moved to the launch si t e o 
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5. SATURN 8-I PORTABLE JACKS. 

5 . 1 Description . 

5.1.1 A system consisting of four elect rically=operated screw jacks 
has been designed for lifting Saturn 8-I stage on assembly 
fixture, (J- AF=1 2004) off the dollies. This allows dollies t o 
be removed for other use or repairs o 

5.1.2 Each of t he four identi cal portable jack assemblies (J=1 0426625) 
consist s of a 25=ton screw jack mount ed on a pyramidal base and 
driven by a 1=horsepower, 220=volt, 3 phase gear mot or, wit h a 
maximum lift of 18 inches . (See f i gure 47 0) A reversing mot or 
starter with push button cont rols is used in conjunction with a 
limit switch to control raising and lowering of each jack. 

5. 1 .3 A set of four cables consisting of one 100=foot power supply 
cable, one 75- foot cable, and t wo 30~foot cables, is used t o 
connect power supply with t he four jacks as shown in figure 48. 

5.1 .4 A circular level is mount ed on the base with the screw jack to 
facilitate leveling. Jacks must be level t o prevent damage when 
lifting assembly fixture and boos t er. 

5.2 Work Area Requirements. 

5.2.1 A level or near level rect angular area 3D-feet by 80-feet . 

5.2.2 A hard~surfaced area of concret e or asphalt . 

5.3 Power Requirements. 

5.3 . 1 Power supply or electrical genera t or. 

5.3.2 220-240 volt, 60=cycle, AC 3-"phase, 60- amp, 4- wire system. 

503.3 A 100-foot long power supply cable, (C=1 0426926) is furnished 
with Crouse-Hinds connect or, Type APJ, Model M=54, or equiva= 
lent, which ma t es with Crouse=Hinds AR 646 or ARE 6465 
receptacles, or equivalent . 

5.4 Positioning Booster !! 

5.4.1 Tow transporter into desired position and remove outrigger seat 
assemblies 

5.4.2 Attach t wo jack pad assemblies t o both forward and rear cradles, 
using leveling stands (J~iT-1 2012=4=O ) and (J~iT=1 2012-3=O ) 
respectively . Secure each jack pad assembly with two pins . 
(See figure 49.) 

5.403 Remove eight bolts which secure dolly to each cradle . 
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5.5 Electrical and Mechanical Checkout 0 

5.501 Connect jacks t o power supply and operat e for functioning test 
before placing under jack pads for lifting . 

5.5.2 Connect three cable assemblies between jacks as shown on 
Drawing D-10426929 or figure 48 0 Any jack may be used to con= 
nect to power supply wi t h cable assembly (e=10426926) as all 
jacks are identicalo 

5.5.3 Check all connections and insure power supply is compa tibl e 
with requirements (220=240 volts, AC, 60 cycles , 3=phase, 
4-wire, 60 amps ) 0 

5.5.4 Turn the power on. 

5.5.5 Check each jack individually for correct functioning by oper= 
ating up and down for a short distance . Ja ck screw must not be 
allowed to rota t e while motor is r unning. Jack s crew will not 
raise or lower if allowed to rotateo Rotat i on of screw will 
cause incorrect functioning of limit switch wit h possible 
damage resulting . Correct opera ting speed of jack screw is 
about 1/2 inch per minut e o 

5.5.6 When jacks do no t opera t e in correct response t o cont rol butt ons 
or cannot be raised from lowered position, the phase connec= 
tions in power supply cable may be i mproperly installedo 
Corrective action for t hi s condition i s t o have a quali f i ed 
electrician change t wo of t he t hree=phase connections in t he 
Crouse=Hinds, or equivalent, connector of power supply cable 
assembly (C=1 0426926)0 Do not change ground connection. 

505.7 Check limit swi t ch operat.ion by raising jack s crew to upper 
limits. Normal limit switch settings are 1/2=inch raise for 
lower limit and 16t inches for upper limito If limit swi t ch i s 
correctly set, jack should s top a t 1&t=i nch raise o 

5.5.8 Lower jacks to lower limit and check swit ch operat ion . If l imi t 
swit ch opera tion i s fa ul t y, it must be corrected before using 
jacks. 

5.6 Positioning Jacks Under Jack Pad. 

5.6.1 Place jacks under jack pads wit h fork l i f t t ruck 0 (See f i gure 
50 0) Jacks should be positioned wi t h operat or's side 
away from transporter as shown i n f i gure 48 . 

5.6.2 Level all jacks . Level bubble mus t be entirely within circle 
when jacks are under load. 

5.603 Center all jacks directly under socket s of respective jack pads . 
(See figure 51 .) 
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FIG. 51. JACK ASSEMBLY UNDER JACK PAD 



5.6 .4 Rai se each jack within 1/4 i nch of socket o I f jack is not 
cent ered under socket~ j a ck must be moved t o proper position. 
Re- check levels and level j a cks if necessary o The opera t ion of 
jacks under load and no t level may damage jacks, cradles, and 
boos t er . 

5.7 Lifting. 

5.7. 1 Rai se each jack i ndi vi dually t o solid contact but do no t lift 
load o Adjust t wo 1/ 2=inch set s crews i n headlock bracket to 
cont act end of jack pad and secure wi t h lock nuts. The headlock 
bracket prevent s r otat ion of j ackscrew while lift ing load. 

507 02 Jacks are now ready for l i f t ing cradles of dolli es o All jack~ 
must be rai sed or lowered s i mul taneously duri ng l i f t ing opera­
t ion. If one or more j acks are not l evel during lifting 
opera t ion y all jacks must be st opped, lowered, and re-leveled 
before proceeding o 

507.3 s t art all jacks t oget her and rai se t o height required t o remove 
dollies o Dollies may now be removed o (See figure 52. ) Jacks 
may be left ext ended or may be l owered . When lower i ng, all 
jacks should be lowered s i mul taneously t o desired height or 
until f i rst jack reaches l ower l i mit , t hen all must be s t oppedo 

5.8 Storage. 

508 01 St orage for consi derabl e per i ods of t i me should be accompli shed 
by posi t ioning j ack with ma j or por t ion of wei ght suppor t ed by 
r i gi d j a cks or blocki ng under cradles o 

509 To Replace Cradles on Tr ansport er. 

5.901 Rai se j a cks t o r equi r ed height si multaneously 0 

5. 9 . 2 Back doll ies under cradle . 

5.9.3 Lower j acks s i multaneousl y unt il cradles are suppor t ed by 
dollies 0 

5 . 904 Lower j a cks t o lower limit~ t hen ra i se 1/2 i nch o 

5. 9. 5 Remove jacks and j ack pad . 

5.9.6 Secure each cradle t o dolly wi t h eight bol t s . 

5010 Emergency Use: Dolly Repa i rs . Tire Change . Et c o 

501 0 01 A level area must be used o 

5.1 0 . 2 Use t wo jacks t o rai se forward or rear cradle . Thi s allows 
removal of a dolly or part s of a dolly for t i re change or 
repai r o 
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5.10.3 Two jacks will be used on the same cradle in all cases. 

5. 10.4 Chocks must be used for dolly on opposite end and brakes 
applied. 

5.10.5 Raise cradle to clear dolly by using two jacks with power 
supply cable and 30-foot connecting cable. Dolly can be 
removed, repaired, and/or replaced with operable dolly. 

5. 11 Lubd ca tion Instructions. 

5. 11 . 1 Jack . Lubricat e once per mont h of normal operation with 
ext reme pressure grease or molydenum disUlfide type grease. 
Recommended greases are Mobilplex E. P. #1, Texaco E.P. #1, 
Molykote Type G or Molyt ex Grade #2 . 

5.1 1 .2 Motor Ball Bearings. Relubricate each 3 to 5 years . Re.com­
mended lubricant s are, Socony Mobil BRE, lifetime grease or 
Shell Alvania No.2. 

5.11.3 Gear Head. Check oil level with dipstick before each opera­
tion. Add oil and change oil as recommended by tag attached 
t o gear head . 

6. PREPARATION OF DOLLIES FOR SHIPMENT BY COMMERCIAL CARRIER. 

6. 1 General. 

6. 1 .1 The dolly lllB,y be shipped by either motor freight or by rail­
road. When shipping t he dolly by mot or freight, special 
permits wi ll be required because the dolly , as loaded, is 10 
feet 8 i nches wide. When shipping the dolly by railroad, 
special rout ing will be required . The minimum U.S. rail 
profile is 10 fee t 8 inches. If the dolly is t o be shipped by 
railroad, t he power uni t and battery box should be removed and 
shipped by mot or freight . Tie- down procedures (figure 53) are 
essent ially the same when shipping by motor freight or by 
railroad except , when shipping by railroad, additional support 
should be applied by providing tie-downs through the core 
suppor t holes in t he walking beams. 

6. 2 Loading and Tie=Down Procedures for Operat or's Seat . Detachable 
Drawbar . and Dolly . 

6 . 2 . 1 To remove opera t or i s seat and drawbar and prepare dolly for 
shipment , perform t he following steps: 

6 .2. 10 1 Rai se opera t or's seat (back f irst ) permitti ng attach­
i ng end of operator ' s seat to unlock and slide out of 
opera t or ' s sea t bracket. 

6. 2 .1 .2 Place operator's seat in bracket provided on drawbar . 
(See figure 54. ) 
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FIG. 53. TIE DOWN PROCEDURES (SHEET 2 OF 3) 
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FIG. 53. TIE DOWN PROCEDURES (SHEET 3 OF 3) 
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FIG. 54. INSTALLING OPERATOR'S SEAT ON DRAWBAR 
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6.2. 1.3 Disconnect all elect rical cables and pneumati c t ubing 
bet ween drawbar and dolly . (See f i gure 53. ) 

6.2 .1.4 Cap all free ends of pneumatic t ubing and elect rical 
cables. 

6 . 2. 1. 5 Secure t hree hoi sting slings of equal lengt h t o drawbar, 
one near each corner, and t hen attach t o crane. 

NOTE: A lift ing device other t han a crane may be used 
t o load t he drawbar and dolly provi di ng i t does not 
contact any elect rical cables or pneumati c t ubing, 
s t eering cylinders, brake cylinders , or ot her part s 
t ha t may be damaged by t he lif t ing device . 

6 . 2 .1. 6 Using crane ~ remove sla ck in hoist ing sli ngs and retain 
in t hi s position . 

6 . 2 .1 .7 Ret ract cast er wheel . 

6 . 2 .1.8 

6.2. 1.9 

6.2. 1. 10 

NOTE g The drawbar must be supported a t each of t he 
t hree corners as outlined in paragr aphs 6.2 .1. 5 and 
6.2 .1. 6 pri or t o loosening t he drawbar locking screws . 

Unlock drawbar by l oosening drawbar locki ng screws . 

Remove drawbar pivot pi ns t o fr ee drawbar. 

Using crane, pla ce drawbar on f1a t=bed t rai ler or rail 
car . Remove hois t i ng slings . 

NOTE: The drawbar should be positioned so t ha t t he air 
t ank, valves, a i r f i l t ers, and t ubi ng are on t he t op 
side of t he drawbar and clear of tie=downs and ot her 
equipment. 

6. 2. 1.11 Secure drawbar i n position wi t h t ie=downs a t pint le and 
t wo connecting point s . 

6.2. 1 .12 Secure four hois t i ng sli ngs of equal lengt h t o dolly 
hois t ing lugs . 

6.2 .1 .1 3 Using crane ~ pl ace doll y on f1a~bed t rai ler or rail 
car . Remove hoi sting slings . 

NOTEg The dol l y should rest on wooden support blocks 
placed at each end of t runnion . 

6 . 2 .1.1 4 Secure dolly in posi t ion wit h t ie-downs t hrough four 
hoisting lugs. Ensure t ha t boomers have been t ightened 
sufficient ly. (See figure 54. ) 



TER 

EP-141 147 

602.1.15 If dolly is being shipped by rail car, provide addi­
tional tie-downs through core support holes in walking 
beams. 

CAUTION: Tie-downs should NOT contact any steering 
cylinders, brake cylinders, pneumatic tubing, electri­
cal cables, or other equipment that may be damaged. 

7. PREPARATION OF FIXTURE FOR SHIPMENT BY COMMERCIAL CARRIERo 

7.1 General . 

7.1.1 If it becomes necessary to ship the assembly fixture from AMR to 
MSFC by commercial carrier rather than on the Saturn Barge, the 
following procedure will apply. 

7.1.2 Dolly removal. Remove dollies using portable jacks operating 
instructions as per paragraph 5., or by using hoisting equipment 
capable of lifting 25 tons. 

7.1 .3 Fixture disassembly . After dolly removal, lower the assembly 
fix t ure onto supports placed under both cradles . Support the 
t russ weldment s (J-AF~1 2004-1) wit h blocks at the center flanges. 
Remove the 24 bolts, nuts, and washers from the flanges of the 
truss weldment and the spacer plate. (See figure 55.) While 
supporting the forward cradle assembly (J-AF-12004-4-0) with 
cranes, disassemble the two forward truss weldments by removing 
24 nuts, bolts, and washers. Either place the cradle on its 
side or place on trailer for shipment. Repeat the procedure 
for the aft cradle (J-AF~12004-1-0). 

7 .1.4 Loading on commercial carrier. With all of the fixture disas­
sembled, it may now be loaded on 40-foot long flat bed trailers 
in t he arrangements shown in figures 56, 57, and 58. 

7.1.5 Loose hardware. All loose hardware is to be placed in contain­
ers provided and loaded on the trailers as shown in figure 55. 

7.2 Preservation of Assembly Fixture. 

NOTE: The following procedures should be performed as soon as possible 
after disassembly and should be repeated at 30-day intervals if 
necessary . 

7.2.1 Clean ma ting surfaces of forward cradle assembly, truss weld­
ments, aft cradle assembly, and spacer plates and rollers in 
forward and aft cradle assemblies with dry- cleaning solvent, 
Federal Speci fica tion p-s=661, in accordance with paragraph 
3.2.1 of Milit ary Specificat ion MIL-P-11 6 and apply P-3 corrosion 
preventive, Military Specification MIL- C-16173, to mating sur­
faces and rollers . 
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floor on three sides of 
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Secure container to trailer with 
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4 truss weldments -
( J-AF-12004-1 

• with 10,000 # chain and 
I load binder at each end 

and on f of trusses as 
shown 

I I I 
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FIG. 56. PACKING TRUSS WELDMENTS AND MISCELLANE OUS 
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--Bind trusses top and bottom; 
bottom with steel strap QQ-S-78l 
or equal, It wide x 0.035 thk. 
Locate appr ox. 2 from each set 
of ,,,ood spacers as shOlvt1 

SECT> 
'-------Nail 3 x 6 x 90 wood cleats t o 

floo r at each end flush with 
inside of flanges and on f 
of trusses as shown 
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I ~Nail 12 x 12 x 20 wood 
jI cleat to floor as shown 

~-
I --"""""-Four 10,000 1b chains with load 
I binder. Extend lead end of chain 

X 12 
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12 x 12 x 36 

\load cleat to floor 
on £ of cradle as 
shown (2 places ) 

through tie down bracket eye, wrap 
around bracket and through same 
eye to opposite stake pocket as shown. 
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(J-AF-12004-4-0) 
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sprocket (on aft cradle only). 
Place aft cradle on trailer witll sprocket 
UP as shown. 
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( TYP. 8 PLACES) AS SHOWN 
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70202 Clean attaching hardware (loose hardware) for assembly fixture 
with dry-cleaning solvent, Federal Specification p-S-661, in 
accordance with paragraph 3.2.1 of Military Specification 
MIL-P-116 and dip parts in P-9 preservative lubricating eil, 
Military Specification MIL-L=644. Package in accordance with 
Method 1 of Military Specification MIL-P-116. 


