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INTRODUCTION 

This manual provi des t he necessary instructions for transporting, handling , 
and erect ing the Sat urn 5-1 Booster , effectivity SA-1 and is divided int o three 
chapters . Chapt er I contains instructions at the stat ic t est tower . Chapter 
II contains inst ructions at t he Cape canaveral firing si t e . Chapt er III con-
tains operating instructions for the Sat urn 5-1 Transporter . 

Chapt er I consis t s of step-by~step procedures for removing the rear ring 
sections, posi t ioning and erecting t he Booster in t he static test tower, preser-
vation of t ooling) positioning t he Boos er on the t ransporter, and reassembly 
of t he rear ring sections t o t he Boost er af t er static test fi ring . 

Chapter II cons is s of step-by- step procedures for removing the forward and 
rear ring sect ions, positioning and erec ing t he Booster from t he launch 
pedestal, and preservati on of tooling for shipping . 

A complete manual contai ni ng general ins t ructions for t he Sat urn 5-1 
Transporter and including a separate Table of Cont ents, Lis t of Illustrations , 
and Int roduction i s i nser ted in t his manual as Chapt er 1110 

Equipment essent i al t o proper handling of t he Booster at t he static test 
tower and at t he Gape Ganaveral f i r ing site i nclUdes t he following : trans-
por t er, t owing t ract or, gant ry crane, mobile crane, fork lift , hori zontal and 
transportat ion ring plat forms o Special hardware assures safe and efficient 
handling of t he Boos t er during r emoval and erec i on. 

This publication i s a combined effor t of t he M- LOD, M- TEST, and M- F&AE 
Divisions . 
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PROCEDU RE 1 1 EP- 4 

TRANSPCRTATION, HANDLING , AND ERECTION AT STATIC 

TEST TOWER 

1 • PREPARI NG BOOSTER FOR ERECTION . 

1 . 1 Positioning Transporter (J~AF-12004~ 
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1 . 1 . 1 Position transporter on nor th side of static t es t tower a t a 
right angle to deflector pit and aline with deflector pit 
bridging at a distance which will provi de sufficient working 
area around the transporter for the mobile crane Bnd fork lift . 
(See figure 1 for the rela t ive positions of the equipment.) 

1 . 1. 2 Lock transporter brakes and chock wheels o 

1 . 2 I nstalling Bumper Assembl y (0-10426438), Two Bumpers (D-104264~ 
and Two Cable Assemblies (J-10424771~ 

1. 2.1 Move tractor and tow bar clear of the forward end of the 
booster . 

1. 2 . 2 Using fork lift, raise transportation ring platform Bnd 
personnel to a height necessary for a t taching bumper assembly 
(0-10426438), two bumpers (0-10426434), and cable assemblies 
(J- 10424771) . (See figure 2. ) 

1 .2 . 1.1 Remove doors (D-10411708) and plat es (0-10411753) 
attached to i nt erstege f airing and second stage 
adapter to gain access to bumper and forward sling 
assembly attaching point s . At taching points are at 
I - beams No.3, 4, 5, 6 , and 7 . 

1 . 2 . 1. 2 Remove a tta chi ng hardware t hat secures inter stage 
fairing to second stage adapt er at a t taching points 
for bumper assemblies and f orward sling assemblies as 
shown in figure 2. 

NOTE: All doors and attaching hardware to be packaged 
and s tored . Thi s hardware will be installed aft er the 
booster has been erect ed i n the test tower . See 
figure 2 for list of attaching hardware . 

1 .2 .1 .3 Install bumper assembly (0-10426438) in accordance 
wi th detail A, figure J . 

1 . 2. 1. 4 Install bumpers (D-10426434) in accordance with deta i l 
B ~ f igure 3. 
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IS SECURED BY I 
UNSCREW BOTH BOLTS IAN8-6AIU'lTL EACH IS 
SEATED AGAINST BOLT HOLDING SHROUD TO 
BRACI<ET. 

'\ BUMPER ID-I042643811REFI 

t~b§~$J~-~ 
i1~~c;~;::;~nBOLT ANB-6A 

m 

n 

BOLTS,WASHER,AND NUTS SHALL BY INSTALLED,USED 
TO BE DISCARDED. 
NOTE: WIPE OFF ALL LUBRICANT FROM BOOSTER PARTS 
WITH CLEAN RAGS AT TIME OF REMOVAL OF SLING 
ASSEMBLIES 

I FT. LBS.). 
LUBRICATE THREADS, SHANI< OF BOLT, AND EACH SlOE OF WASHERS 
BEFORE INSTALLATION WITH MOLYKOTE TYPE "G~ 

2-CABLE • .,'Y(,H04247n]',REF_ 

2-Ba..T NASI56-6S, REF~ 
2-WASHER NASI43-I6C,RfF. 

io'C, 

INSTALL LUG IN UNE OF 
PUL L OF CABLE-SEE A-A 

2-WASHER NASI43-I6'R

l
EF ~ 

(!Ij" -
/'-~?('~ 

2_NUT(A' 10424915)'R~ 
FIG. 3 . INSTALLING BUMPERS AND CABLE ASSEMBLIES 
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I nstall cable assemblies (J-1 0424771) in 
wi t h inst r uctions i n detail Cj f i gure 30 
assembl i es t oget her t o prevent damage t o 

11 147 

a ccordance 
Tie cable 

boost er 0 

WARNINGg Correct. installa t ion of cable assemblies 
(J-1 0424771) i s ext remely i mportanto New bolt s , 
washers , and nut s shall be us ed " Lubr icat ing t he 
shank a nd t hreads of t he bol t s ( NAS156-68 ) and ea ch 
si de of t he wa shers (NAS143-1 6 and NAS143-16C) and 
obt ai ning a tor que value of bOO-inch pounds (500 f oot 
pounds ) f rom t he head of bolt s 1s manda t ory t o prevent 
shearing of the a ttaching hardware during erect ion . 

1 . 2 .1 06 Qualit y Cont r ol Divisi on shall inspect t he installs= 
tion of t he cable assemblies (J- 10424771) , check and 
record t he t orque values of bolt s (NAS1 5~68)o 

1 .3 01 Posi t ion mobil e crane so t ha t t he t .... o crane hooks are di rectly 
above t he r ear r ing " The crane boom can now be maneuvered for 
removal of all r oar r ing sect ions " 

, .3 . 2 Us i ng mobUe crane , rai se and posit.ion t he horizontal pla t form 
and personnel on t op of t he boost er just forward of t he rear 
r ing so t hat t he pla t form is r es t ing firmly in proper posi t ion 
for removal of t he r ear r ing section wi t h Fin III identifica-
tion . (See figur e 40) Worki ng from t he hor i zont al platform, 
complet e t he fol lowing procedures~ 

103 . 2 0' Connect r i ng handling bra cket s t o r ear ring sect ion 
wit h Fin III 1dentif ication wi t h nuts and bol t s " 
(See figure .5 j detail Ao) 

1 . 3 02 .2 Lower crane hooks t o work area and connect t o choker 
l ines . Connect choksI' l ines t o ring handl ing bracket s 
and put slight t ensi on on crane cables o (See fi gure 
5, detail Ao) 

103 02 03 Di sconnect t ee bracket from out rigger No o 5 by 
l oos ening set screws a nd removing connect i ng pin " 
(See figure 60) 

1 . 3 . 3 Using fork l i f , r ai se and posi tion t he t ranspor ta t ion r i ng 
pla t form and parsa e1 8S necessary on each si de of t he boos t er 
a t t he rear ring separ a tion and t ee atta chment poi nt s . (See 
f i gure 4. ) Worki ng f rom t he t ransportation r ing platform i 
complet e t he fo llowi ng procedures t o remove r ear ring sect ion 
wit h Fin I I I identifica t i on g 

1. 3c3.1 Disconnect t ee brackets a t outriggers No o 4 and 6 from 
r ear r ing by removing four bol t s and washers t hrough 
base of ea ch t fre bracket t o the r ing . (See f i gure 6.) 
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CHOKER LINE 

III 
REAR RING 
(J -Af- 12004-2'O) 

TAG LINE -I INCH 
COTTON OR HEMP 
ROPE 
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SCREW 
(J -AF- 1200 4 -2-11) 
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r LOCATOR 
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Gr ~~F-I\~t£-I ( 
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SET SCREW~ ::::.. 
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SCREW 
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, 

B(AF- IZ00 4-Z-3) 

"'<!Jr4--- SCREW 
W-AF-IZ00 4-Z-8) 

OETAIL A 

PlN-BALL- LOK (SMALL) 
(J-AF-IZ004 -2-41 

TYPIC AL AT OUTRIGGEflS NO.2,4 ,6 AND 8 
FIG.6 RE AR RING SECTION ATT .... CHING POINTS 
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1. 3. 3.2 Remove t he 4,.inch screws (J- AF- 12004- 2- 18) from end 
holes of each ring sect ion, insert these screws in 
holes on opposit e side of ring sections, and tighten 
screws to pull locat ors (A- AF-1 2004- 2- 14) to the 
di sconnecting posit ion . (See figure 6.) 

NOTE : One 4!-inch screw (J- AF- 12004- 2- 18) and one 
locator (A- AF- 12004- 2- 14) are located in the end hole 
of each ring sec i on; t herefore , when the ring sections 
are connected, one screw is on t he forward side of the 
resr ring snd one screw is on the aft side of the rear 
ring at each splice joint. Screws (J-AF-1 2004-2~18) 
and locat ors (A- AF=1 2004- 2-1 4) remain wi th he ring 
sections . 

1 .3 .3.3 Disconnect rear ring section with Fi n III i dent ifica-
tion from rear ring sect ions at outriggers No. 4 and 
6 by removing t wo barrel nut s (J- AF-1 2004- 2-6) and 
six screws (J- AF-1 2004=2-1 7) at each end . (See figures 
5 and 6.) 

1 .3 .3 .4 Conne.ct tag line to r ear ring sect ion with Fin III 
ident ifi cat ion and hois t off of boost er and lower into 
working area . Use tag line to cont rol swingi ng move-
ment. (See f i gure 5.) 

1.3 . 3. 5 Disconnect ring handling bracket s from rear ring sec-
t ion with Fi n III i dentification and remove choker 
lines from mobile crane hooks . 

1 . 3.3 . 6 Using mobi le crane , lower horizontal plat form and 
personnel t o the ground. 

1 .3 .4 Using fork lift, raise and posi t ion t ransporta tion r i ng platform 
and personnel t o a height as necessary for removal of rear ring 
sec ion wi t h Fi n IV i dent ificat ion . (See figure 4. ) Working 
fr6m the t ransportation r ing plat form, complete t he following 
procedures ~ 

1. 3.4 .1 Connect ring handling brackets to rear ring 
Fin IV identificati on with bol t s and nuts. 
figure 5.) 

section wi t h 
(See 

1 .3 .4 . 2 Using mobile crane with t wo hooks, lower crane hooks 
o work area and connect to choker lines. 

1.3.4. 3 Connect choker lines to r ing handling brackets on rear 
ring sect ion wi th Fin IV identification and put slight 
t ensi on on crane cables. (See figure 5. ) 
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1.3.4.4 Disconnect tee bracket from rear ring section at 
outrigger No . 7 by removing four bolts from base of 
tee. Remove two bolts only from base of tee bracket 
at outrigger No . 8 . (See figure 6.) 

OOTE : The remaining two bolts through the base of the 
tee bracket at outrigger No . 8 will remain installed 
until erection cables are connected and slight lifting 
forces are obtained from the tower and gantry cranes. 

1 .3.4 . 5 Disconnect rear ring section with Fin IV identifica-
tion by performing the applicable procedures outlined 
in paragraphs 1.3.3 .2 snd 1.3.3 . 3. 

1 .3 .4.6 Connect tag line to lower end of rear ring section 
with Fin rv identification . (See figure 5. ) 

1.3 .4.7 Lower personnel and transportation ring platform with 
fork 11ft Bnd clear immediate area preparatory to 
hoisting rear ring section free of booster . 

1 .3 .4.8 With personnel positioned to maintain a taut tag line, 
lift resr ring section with Fin IV identification free 
of the booster and lower into working area wi th mobile 
crane . (See figure 5. ) 

1. 3.4 . 9 Disconnect ring handling brackets from rear ring sec-
t ion and remove choker lines from mobile crane books . 

1. 3.4. 10 Using fork lift , raise t ransportation ring platform 
and personnel to a height as necessary and disconnect 
tee bra ckets from outriggers No . 6 and 7 by loosening 
set screws and removing connecting pins . (See figure 
6. ) 

1. 3.4. 11 Lower transportation ring platform and personnel to 
t he ground with fork lift ~ 

1 .3.5 Using fork lift, raise and position transportation ring plat-
form and personnel to a height as necessary for removal of rear 
ring section with Fin II identification. (See figure 4.) 
Working from the transporta t ion ring platform, complete the 
following procedures : 

1.3. 5.1 Connect ring handling brackets to rear ring section 
with Fin II identification ~ith bolts and nuts. (See 
figure 5.) 

1.3.5 . 2 Using mobile crane ~ith t~o hooks, lower crane hooks 
to ~ork area and connect choker lines . (See figure 5. ) 
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1 .3 . 5.3 Connect choker lines to ring handling bracket s on rear 
r i ng section wi t h Fin II i dent ification Bnd put sli ght 
t ension on crane cables. (See figure 5. ) 

1 .3. 5Q4 Disconnect t ee bra ckets f rom rear ring sec ions a 
out riggers No ~ 2 Bnd :3 by removing four bol t s a t base 
of each t ee bracket. (See figure 6. ) 

1.3 . 505 Di sconnect rear r i ng section with Fin II i dentif icat ion 
by performing t he appl icable procedures out lined in 
paragraphs 1.3,3 . 2 and 1. 3 03 03. (See figure 7.) (See 
figure 8 for ident ification of Fin Lines and out rigger 
nwnbers .) 

1 .3 . 5. 6 Connect tag l i ne t o lower end of rear ring section wi h 
Fi n II i dentifica tiooo (See figure 5. ) 

1. 3 . 5.7 Inser t t wo barrel nut s (J=AF~1 2004-2-6) in rear ring 
secti on with Fin I i dentif i cation a t out r i gger No . 2 
and secure t ee bracket t o rear r ing section wi t h t wo 
bol t s . (See figure 60) 

NOTE ~ The t wo bol t s t hrough t he base of t he t ee 
bracket at out rigger No o 2 will remai n i ns talled unt il 
t he erect ion cables are connect ed and slight l ifting 
forces are obtained f rom t he t ower and gantry cranes o 

1. 3 . 5.8 Lower personnel and t ransporta t ion ring plat form wi th 
f ork l i f t and clear immedia t e area preparatory to 
hois t ing rear ring section free of booster . 

1. 3 . 509 Wi t h personnel posi t ioned t o maintain a taut ag l i ne, 
lift rear ring section with Fi n I I ident i fica t ion free 
of boos t er and lower i nt o working area with mobile 
crane o (See fi gure 50) 

1. 3. 5010 Disconnect ring handli ng brackets from rear r i ng sec-
t ion and remove choker lines from mobile crane hooks . 

1.3 . 5011 Using fork lift) rai se transportation r i ng plat form and 
personnel t o a hei ght as necessary and disconnect t ee 
bracket s from outriggers No " 3 and 4 by loosening se t 
screws and removi ng connecting pi ns . (See figure 60) 

1.3. 5012 Lower personnel and t ransportation ring platform 
wi t h fork lift and clear the area preparat ory to moving 
transport er onto t he deflect or pi t bri dging . 

NOTE ~ The af t end of t he boos t er is now resting on 
t hree points ~ t ee brackets No o 1, 2 and 8 of the rear 
ring sect ion wit h Fin I identification . Tee bracket s 
No o 2 and 8 at out riggers No . 2 and 8 , respectively ~ 
are still connected t o t heir out rigger beams and have 
two of t he four bol t s t hrough t heir base t o t he r i ng 
sect ions s t i ll installed . Tee bra cket No o 1 is intact 
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1. 3. 5.12 t{)TE: (Con. ) 

and viII not be disconnected until erection cables are 
connected and slight lifting forces are obtained from 
t he tower and gant ry crane . Transporter is now ready 
to be towed to a position vhere the second stage 
adapt er is direct ly under the tover crane . 

1 .3 . 6 Clean mati ng surfaces of rear ring segments and tee brackets 
with dry-cleaning solvent, Federal Specification P-S-661, in 
accordance with paragraph 3.2. 1 of Military Specification 
MIL- P- 11 6 and apply P-3 corrosion preventive, Military Specifi-
cation MIL-0-16173, to ma ting surfaces . 

1 . 3 .7 Immerse attaching hardware for rear ring segments in P-9 
preservative lubricating oil , Military Specification MIL-L- 644 • 

• 3.8 Move ring details to adequate storage area, place on cross ties, 
or equivalent, and cover vith a tarpaulin . 

2 . ERECTING BOOST~ 

2. 1 Pos.itioni ng Transporter and Attaching Erection Cables . 

2 . 1. 1 Using gant ry crane, place erection beam (J-10427055) on load 
plat form of static t es t tower . 

2 . 1. 2 Using tover crane , lower 10o-ton sister block and sister hook to 
the load platform and connect the erection beam (J-10427055) to 
the 100-ton sister block and sister hook with pin (0-10423816), 
stop (C-10423817) . and screw (MS35301 -1 11). (See figure 9. 
detail B.) 

2 .1. 3 Place deflect or pit bridging over deflector pit using gantry 
crane . 

2 . 1.4 Using towing t ractor, posit ion the transporter carrying the 
booster as close as possible to and in al i nement with the 
deflector pi t bridgi ng . After locking the drawbar on the towi ng 
tractor in horizontal position, disconnect it f r om the trans-
porter . Position t owing t ra ctor on t he south side of deflector 
i t in a direct line witb transport er at a convenient distance. 

from deflector pi t . Secure towing t ract or with chock blocks, 
Ie out sufficient slack in winch cable, attach cable to front 
of transpor ter, and posit ion transporter on deflector pit 
bridging as follows : 

2.1.4.1 Using towing t ractor winch, carefully pull transporter 
ont o deflect or pit bridging to a position where the 
second stage adapter is 24 inches short of being 
di rectly under the tower crane . (See f igure 1. ) 

NOTE : Use gantry crane to hold t ransporter drawbar in 
horizontal position. 



100 TON 
SISTER 
HOOK 
BLOCK 

ERECTION 
BEAM 

(J-10427055) 

2-CABLE 
ASSY 
(J-104247711 

___ ERECTION BEAM 

~ 
(J-10427055) 

~ . 1-- COTTER 

) 10 , 
~\o'..: 

CONNECTING _ r"V ~- "". 
PIN-----.y .. 

FOR WARO ERECTING 
CABLE ASSEMBLY I 

(J - 10424 771) --.J 

TYPICAL TWO PLACES 

C. MARSHALL SPACE FLIGHT CENTER 
PAGE 

EP- 14 21 147 

~~~GANTRY CRANE 
\\/ BLOCK ASS'Y 

(9 AFT CABLE 

BUMBER ASSY (0- 10 4 26438) 
l
~ ASSEMBLY 

(0- 10423292) 

fl· ,CONNEC TING 

PIN 

2-BUMPER (D - 10426434) 
PIN (C- 10424412) 

NUT (C-10424413) I' LINK 
(0-10424657) 

~
·--'--~l 

1"":'1 ------
I -. 

o 

BUMPER ASSEMBLY 10426438 IS NOT DESIGNED TO RESIST EXCESSIVE LOADS. TOWER CRANE CA8LES SHALL 
NEVER BE LESS THAN 90° FROM THE HORIZONTAL CENTERLINE OF THE BOOSTER SO THAT THE 

NOTE: 

L_~H~A:S~ SOME VISABLE SPACE BE TWEE N IT ~~_TH_'_._UM~ER AS_S_' _MBLY. _______________ _ _ _ -"-

FIG.9 ERECTION BEAM INSTALLATION 



C. MARSHALL SPACE fLIGHT CENTER 

EP- 141 
OF 

22 147 

2 .1.4 .2 When t ranspor t er is posi t ioned on bridging as shown in 
figure ,lock t ransporter brakes and chock all wheels . 
Posit ion and lock drawbar rigidly and remove gantry 
crane hook . 

2 .1 .4.3 Disconnec t owing t ractor winch cable from t ransport er, 
remove cho cks fr om t owing t ractor , wind up cable, and 
remove towing t r ac t or from test t ower area . 

2 . 1 . 5 Due to t he high shear l oads imposed on at taching bolts and 
other hardware, a t taching the cables i s a crit ical part of the 
prepa:ra t i ons for erect ing t he boost er. The following proce-
dures must be adhered to closely ~ 

2.1. 5.1 Posi t ion mobile crane wi t h horizontal platform and 
personnel on south side of deflect or pit in front of 
boost er. (See figure 10 .) 

2 .1. 5.2 Lower 1 00~ton sist er hook block and erection beam to a 
point in front of booster where personnel can stabi-
lize the erection beam. (See f i gure 10 0) Untie cable 
assemblies (J- 10424771) from second st age adapter and 
connect t o erection beam . (See figure 3 .) 

2 .1. 503 Maintaining 8 slight t ension on the cable assemblies, 
raise the erection beam until the er ection beam rests 
agains t bumper assemblies (0-10426434) . (See figure 
9, ) 

CAUTION ; The 100- t on si st er hook block mus t not 
contact bumper assembly (0-1 0426438) as this creates a 
negs ive angl e between t he t ower crane cables and the 
hori zontal cent erl ine of t he boost er . This would 
resul " in damage to t he bumper assembly and the second 
st age adapter ring . To insure agains t this type of 
damage j maintain a visible space between the 100-ton 
sist er hook block and t he bumper assembly at all times . 
(See figure 9 for t he desired relative position of the 
block , bumper assembly, and tower crane cables .) 

2 . 1 . 5.4 Move mobile crane, horizontal platform, and personnel 
t o nort h side of deflect or pi t adjacent to booster in 
line vith outr iggers o (See figure 10 . ) 

2 .10 5.5 Using mobile crane, posit ion horizontal platform near 
out rigger No . 5 at Fi n Li ne III and a t tach af t cable 
assembly to out rigger NO . 5. (See f i gure 10 for posi-

i oning plat f orm and figure 11 connecting aft 
cable 8ssembly~) (See figure 8 for identification of 
Fin Li nes and outr igger numbers .) 
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2 . 1 .5 . 6 Lower gantry crane block assembly snd a ttach aft cable 
assembly t o block assembly . (See f igure 10.) 

NOTE: Prior to the following procedures , substantial 
lifting forces must be obtained from t he tower and 
gant ry cranes to suppor t t he booster . The lifting 
forces should not, however , be great enough to lift 
the booster as t his would cause binding of the hard-
ware yet to be removed f rom t he forward and rear r i ngs . 

2.1 . 5.7 Remove large Bal~ lok pin and loosen the forward and 
aft set screws in t ee bracket at outrigger No . 1. The 
set screw t hrough base of the t ee is t o remain fixed . 
Connecting pin remains in out rigger No o 1 . (See 
figure 6 .) 

2 .1. 5.8 Using fork lift , raise and posi t ion t he t ransportation 
ring platform and personnel as necessary on each side 
of the booster at out riggers No . 2 and 8 of rear ring . 

2 . 1 . 5. 9 Remove two remaining bol t s t hrough 
bracket a t outriggers No ~ 2 and 8. 

base of each 
(See figure 

t ee 
6. ) 

2.1 . 5.1 0 Di sconnect t ee bracket s from out riggers No . 2 and 8 by 
loosening set screws and removing connecting pins . 
(See figure 6.) 

NOTE: Booster retains t he horizontal position and 
lower section of rear ring remains attached to trans-
porter. 

2 . 1. 5. 11 Attach t wo tag lines t o each outr igger No o 3 and 7 ~ 

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

2 . 1 . 5.1 2 Place t ee bracket s on t ransportation ring platform. 
Lower personnel and transportation ring plat form wi t h 
fork lift and clear immediate area near rear ring . 

2 . 1 . 5. 13 Remove support clamps from forward ring and trans-
porter . (See figure 12.) 

2 . 1 . 5. 14 Clean ma t ing surfaces of support clamps and tee 
brackets wit h dry cleaning solvent, Federal Specifica-
tion p- s-661, in accordance with paragraph 3 .2 . 1 of 
Military Specification MIL-P-1 16 and apply P- 3 
corrosion prevent ive, Military Specification 
MIL- C-16173, t o ma ting surfaces. 

2 .1. 5. 15 Immerse attaching hardware for support clamps and tee 
brackets· in P-9 preservat ive lubricating oi l, Military 
Specification MIL-1=644 . 
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2 . 1 . 5.1 6 Move suppor t clamps and t ee bracket s to adequa t e 
storage area , place on cross t ies , or equivalent , and 
cover wi t h a tarp8ulin ~ 

2 .2 Removing Boost er from Transport er and Positioning on Tower Thrus t Bing~ 

2 .2.1 Have men hold each of t he four tag lines t o prevent undue move= 
ment of boost er as i t is raised f r om t he t ransport er . (See 
figure 13.) 

bar 

:2 . 2 .1.1 Usi ng t ower crane and gant ry crane, apply a slight 
lifting force t o raise booster approximately t=i nch 
above t he bottom set screw locat ed in t ee bracket at 
rear out rigger No . 10 (See figures 13 and 14.) 

2 . 2 .1~ 2 Connect t owing t ractor to the aft end of t ransporter 
us lng t ow bar . 

2 . 2.1 . 3 Using t ract or , move t ransport er forward or aft unti l 
the connect ing pin i n out rigger No .1 i s f loat ing 
free i n t he slot of t ee bracket at outrigger No.1. 
This s t.8 bilizes boost er preparat ory t o lif ting clear 
of t ransporter . tSee f i gures 13 and 140) 

2 . 2 .2 Wi th tower crane and gant ry crane lifting simultaneously , hois t 
booster off t ransport er to a height t ha t will cl ear t he rea r 
ring section . (See figure 13 .) 

2 . 2. 3 Using t owing tractor~ remove t ransport er from static t es t area. " 
Clean and preserve t ransport er using applicable specifica tions 
outlined in paragraphs 1.2. 5 and 1.206. 

2 .2 .4 Wit h the boost er st ill in horizontal posit.ion ~ but free of t he 
t ransporter , remove pin in outrigger No . 1. Atta ch tag line to 
out rigger No .1 i f conditions warranto (See f i gure 14.) 

2 . 205 Using tower crane ~ hoi st boost er into ver t ical posi t ion. Use 
gantry crane to stabili ze booster and take up slack during 
maneuver . (See f igure 15.) 

2 .2 . 6 Usi ng mobile crane and horizontal pla t f orm t o gai n access t o 
outrigger , disconnect aft cable assembly from outrigger No ~ 5 
a t Fin Li ne III . (See f i gure 150) At tach tag line t o out r i gger 
No . 5 if conditions warrant. 

2 .2 .7 Lower horizontal plat form using mobile crane . Remove mobile 
crane and horizontal plat form from stati c t es t ~Irea o 

2 . 2.8 Using tower crane , hois t booster to a height sufficient to clear 
main load platform; move boost er hor i zontally t o a posi t ion 
vertically over opening of main load plat form ; t ransfer tag 
lines to personnel on main load plat form; lower boost er and 
position it a few feet above t hrus t r i ng . (See figure 150) 



CRANE 

TOWER 
CRANE un,,,/' 

PRIOR TO LIFTING THE BOOSTER THE 
TRAN SPORTER STABILIZE THE BOOSTER 
SO THAT THE PIN THROUGH OUTRIGGER NO.1 
IS FLOATING IN THE RECESS OF TEE 
BRACKET. 

STEP I 

STABILIZING BOOSTER PREPARATORY TO LIFTING OFF 
TRANSPORTER 

FIG. 13 LIFTING BOOSTER OFF TRANSPORTER 

GANTRY 
CRANE 

PROCEOURE EP_14fAGE 21J OF 1 7 

TOWER 
CRANE H04:'T/ 

STEP 2 

LIFTING BOOSTER OFF TRANSPORTER 



OUTnlGGE R NO-, 

PIN CONNECTING 
(B-AF-12004-2-3) 

EP- 141 31 

SET SCRE W 
(J-AF -12004 - 2-10) 

TEE BRACKET 
(Q-AF -12004-2-2 ) 

147 

FIG.14. 800STER STABILIZAT ION PREPARATORY TO LIFTING OFF TRAN SPORTER 



GEORGE C. MARSHALL SPACE FLIGHT CENTER 
PAGE Of 



GANTRY 
CRANE 

TOWER 
CRANE HOIST 

IOO-TON BLOCK 
AND SISTER HOOK 

ERECT ~'O:::N~~
BEAM 

AFT CABLE 
ASSEMBLY - - -----1+ Hl 

NO.5 OUTRIGGER 

STEP I 
DETACHING AFT CABLE ASSEMBLY FROM 

OUTRIGGER NO. 5 

FIG. 15 BOOSTER IN VERTICAL P()SITION 

MOBilE CR',"E/ 

o 

STEP 2 
POSITIONING BOOSTER ON TEST TOWER 

PROCEDURE E:fI-1,tfGE )) OF 147 

OUTRIGGER 

SUPPORT 
BRACKET 

NUT) 
WASHER~~ 

~~~~G 

~.SHE~~ "'~ 
~TIEROD 

~, 

~NUT 
A TYPICAL B PLACES 



GEORGE C. MARSHALL SP ACE FlIOHT CENTER 
PACE 

EP-1 41 35 147 

20209 Using t ag lines~ aline boost er out riggers with respective test 
t over support bra ckets o (See figure 150) 

2020 10 Remove tag lines and lower boost er t hrough main load plat form 
ont o t hrust ring, usi ng personnel t o st eady booster and guide 
out riggers i nt o support bracket s . (See figure 160) 

202011 Inser t t es t t ower pins (figure 16) in suppor t bracket s in 
accordance wi t h inst ruct ions from M- TEST LAB o 

2,20 12 Using gantry crane, remove defl ector pit bri dging f r om t es t 
t ower area o 

2 .2. 13 Remove gant ry crane fr om test tower area . 

202014 Disconnect cable assemblies (J=10424771) from second stage 
adapter . Ra i se erection beam wi t h cable assembli es a ttaohed 
clear of boost er and lower to t he ground . (See figure 3 0) 

CAUTION, 
blies t o 

Care must be exer cised in disconnect ing cable 
prevent damage to t he second stage adapt er . 

a ssem~ 

202015 The removal of bumper assembly (~1 0426438 ) and bumpers 
(D=10426434) and t he installa t i on of original hardware a t 
I - beams No o 3 i 4, 5. 6 i snd 7 l s essent i ally t he reverse of 
inst r uctions as out l ined in paragraphs 1.201.1 through 10201040 
(See f i gur es 3 and 4 , ) 

3. REMOVI NG BOOSTER FROM TEST TOWER. 

301 l'l:..§.~ rlng.. Boost er for RemovaL 

301Q1 Place deflector pit br i dgi ng over deflect or pit using gant ry 
cr ane 0 

3 010 '2 Using tow.ing t ract or , position t he t ransporter as close as 
possible to and i n alinement with t he deflect or pi t bridgi ng . 
Attach gant r y crane to drawbar and suppor t t he drawbar in a 
horizontal posi t ion . 

3 ~10 3 Disconnect t r a ct or from t ranspor t er and move t he t ract or t o t he 
sout h si de of t he def lector pi t wi t h t he t ract or winch f s ci ng 
and in line with t he t ranspor ter o (See f i gure 10) 

30104 Attach wi nch to t ranspor t er drawbar and wi nch t ransport er int o 
position on t he def l ect or pit bridgi ng o (See figure 10) 

3.1.5 When t ranspor t er i s posit i oned on deflector pi t bridgi ng 
as shown i n f i gure 1, l ock t ransporter brakes and chock all 
wheels" 
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3 .1 . 6 Lock dra~bar in rigid posit ion snd disconne ct gantry crane. 
Move t rse or to nort h side of test t ower and attach to aft ehd 
of t ransport er . 

30107 Using tower crane, l ower 10D-ton sist er block Bnd sister hook, 
wit h erec\ion beam Bnd cable assemblies (J- 10424771) attached, 

o a post ion direct ly above t he second stage adapt er . 

3 010 8 Remove doors Bnd necessary flight hardware at outriggers No . J, 
4, 5, 6, Bnd 7 as out l ined in paragraphs 1 .2 . '. ' and 102. 1.2 . 

3 .1~ 9 Install bumper assembly (D. 10426438) in accordance wit h detail 
A, figU!"8 3. 

30 1010 Install bumpers (0.,1 0426434) in accordanca with detail B, 
f i gure 3. 

301. 1 Lower er ect i on beam with cable assemblies at tached in position 
and install cable assemblies (J~104247?l ) using new bol t s, 
washers, and nut s in a ccordance wit h instructions in detail C, 
figure 3. 

WARNING ! Cor rec nstallation of cable assemblies (J=10424771 ) 
i s ext r emely important. New bolt s, washers, and nuts shall be 
used . Lubri cating t he shanks and threads of bol t s (NAS156-68) 
and ea ch si de of he washers ( NAS1 43~1 6 and NAS143-16c) snd 
obtaining a torque valUe of 6000 inch pounds (500 foot pounds) 
from t he head of bol t s is mandatory t o prevent shearing of the 
a tBchment hardware during removal of boos er from test t ower 
and poslt 10ning on t ransporter . 

3.1 ~12 Quality Cont rol Division shall i nspect the installation of t he 
cable assemblies (J- 10424771 ), check snd record the torque 
values of bolt s (NAS156-68 )" 

3.1.1 3 Removal of t est t ower pins from t hrus t ring support brackets 
will be perf ormed 1n accordance wit h inst ructions from M=TEST 
LAB . 

301014 Use personnel to steady boost er and t o guide outriggers free of 
t hrus t ring support bra cket s . 

3 1015 Attach wo tag lines t o out riggers No . 3 , t wo to outriggers No . 
7 , and one ea ch to out r iggers No o 1 and 5 if conditions warrant . 

NOTE ~ Tag lines t o be 1-i nch di amet er hemp rope, or equal, 
approxi ma t ely 75 feet long. 

3 .2 Removini-Boost er frem Tower Thrust ~ng snd Posit iontng on Transporter s 

302.1 Prior to removing boost er from t ower t hrus t r i ng, check that 
t he following parts are avai lable ! 
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3. 2.1. 1 Rear ring section wit h Fin I 
ident ificat ion (1) required 

NOTE , Rear ring section wi t h Fin I identificat ion 
Is attached to transport er . 

3.2 .1.2 Rear ring section wi t h Fin II 
i dentification (1 ) r equired 

3.2.1.3 Rear ring section wit h Fin III 
identifi C8 tion (1 ) required 

3.2.1.4 Rear ri ng secti on wit h Fin IV 
i dentifi cation (1 ) required 

3. 2.1. 5 Tee brackets wi th set screws 
installed (J- AF- 12004-2- 2) (6) required 

NOTE ~ One tee bra cket is attached to rear ri ng 
section with Fin I identification and one tee 
bracket is attached to rear ring section with 
Fin III Ident.1fica tiono 

3.2.1.6 Screw (J- AF- 12004- 2-8 ) 

3.2.1.7 Screw (J- AF- 12004- 2-1 3) 

3. 2.1.8 Screw (J- AF- 12004- 2-17) 

3.2. 1. 9 Barrel nut (J- AF- 12004- 2- 6) 

3. 2.1.10 Connect ing pin (B-AF-12004- 2- 3) 

3. 2. 1.11 Washer (J- AF-12004- 2-5) 

3. 2. 1.1 2 Bal-lok pin (J-AF-12004·~2-9) 

3. 2. 1.1 3 Bal-lok pin (J- AF-1 2004-2- 24) 

3. 2.1. 14 Bracket (J-AF-1 2004- 4- 31) 

3. 2.1. 15 Screw (J-AF-1 2004- 4-)2 ) 

3. 2. 1.1 6 Bolt (J- AF-1 2004- 4-33) 

3. 2.1.17 Washer (J-AF~12004-4-34 ) 

3. 2.1 . 18 Washer (J- AF-1 2004- 4-35) 

3.2 .1.19 Roller (D-AF- 12004-4- 36) 

3. 2. 1.20 Tubing (J- AF- 12004- 4- 37 ) 

3.2.1 . 21 Hex Nut (J- AF- 12004-4-38) 

(32) required 

(8) required 

(32) required 

(8) required 

(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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392.2 Clean ma t ing surfaces of all rear ring sections, tee bra ckets , 
suppor t clamps , and attaching hardware with dry-cleaning sol-
vent , Federal Specifi cation P- 5-661, in accordance with 
paragraph 3.2 . 1 of Military Specification MIL-P- 116 and appl y 
~ light coa t of P=9 preservative lubr i cating oil, Military 
Specification MIL~L-644, to all mating surfaces and a t taching 
hardware . 

3.2 .3 Raise booster to a height of a few feet above thrust ring . 

3 .2 .4 

3. 2. 5 

Using tower crane , move booster horizontally 
vertical ly over the defl ect or pi bridging . 

to a 
(See 

position 
figure 15 . ) 

Have men 
boost er " 

hol d each tag line 
(See figure 15.) 

to prevent undue movement of the 

3.2Q6 Lower boost er to a height sufficient to allow a ttachment of ar~ 
cable assembly . (See figure 15. ) 

3 . 2.7 Using mobile crane, position hori zontal platform and attach af\ 
cable assembly (~10423292) to outrigger No . 5. (See figure 
11 ~) (See f i gure 8 for ident ifi cation of Fin Lines and out-
r i gger numbers .) 

3 . 2"8 Lower horizontal pl a t form and personnel to t he ground and move 
mobile crane and horizontal platform clear of transporter area . 

3"2 . 9 Using tower crane and gant ry crane, simultaneously lower booster 
to a horizontal position directly above transporter . (See 
figure 13.) 

3 .2 .10 Load tee bracke s for out r iggers No . 2 and 8, connecting pins , 
small and large Bal - 1ok pins for out riggers No . 1, 2, and 8 on 
t ransportat ion ring platform. 

NOTEs The t ee bracket s are ma t ch-marked for proper location" 

3 . 2 . 11 Usi ng f ork lift , raise and position t he t ransportat ion ring 
plat f orm Bnd personnel 8s necessary on each side of the booster 
a t tee a t tacbmen point s of out riggers No . 1, 2 , and 89 

3 .2 . 12 Install connecting pin through outrigger bushings a t outrigger 
NO G 1, 2 ~ and 8. Se cure connecting pins with small Bal-lok 
pins G See figure 6 for pin locat ions . 

302 . 13 Install tee bracket s 
large Bal- lok pins . 

to out r i ggers No . 2 and 8 . Se cure with 
See figure 6 f or pin l ocations . 

3 . 2G1 4 Lo~er t ransportation r i ng plat form and personnel t o the grcund 
and clear of t he area G 

3.2. 15 Lower boost er t o reasonable height directly over t he ~rBnsporter 
so t ha t t he connect ing pin in outrigger NO G 1 is directly above 
the t ee bracket on the bottom rear r ing sect ion. 
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3.2 .1 6 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 o 1 directly above 
and in the center of the tee bracket slot on the bottom rear 
ring section . (See figure 14 b) 

3.2. 17 Lower booster onto transporter; guide connecting pin at out-
rigger Nc o 1 into slot of tee bracket a t Fin Line I of rear 
r ing 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 bracket at 
outriggers No o 2 snd 8 to secure t ee brackets to ring section. 
(See figure 7 .) 

3.2.19 Adjust set screws in tee brackets at outriggers No . 1, 2, and 
8 t o center connecting pin in center of tee bracket notch . 
(See figure 6. ) 

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 (~10423292) _from 
outrigger No . 5. (See figure 11q) 

3.2 .22 Lower horizontal platform and personnel t o 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 i n a position to disconnect erection beam. 
(See figure 10. ) 

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

3q2 .25 Using gantry crane, lower horizontal platform and personnel to 
the ground . 

3.2.36 Raise erection beam to clear booster . 

3. 3 Installat ion Procedure Rear Ring Sections (J- AF- 12004- 2- 0) o 

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 def lect or pit bridging at a distance which will provide 
sufficient working area around the transporter for the mobile 
crane and fork lift. (See figure 1. ) 

3. 3. 2 Lock transporter brakes and chock wheels . 



3. 3.3 

PROCEDURE PAGE OF 
EP- 141 41 147 

Connect ring handling brackets and choker lines to rear ring 
section with Fin II identification. (See figure 5, detail A.) 

303.4 Attach tag line to lower portion of ring section. (See f igure 
5. ) 

30305 Using mobile crane wi th two hooks, position rear ring section 
with Fin II identification opposite Fin II on booster. Control 
swinging mo t ion wi th tag 1ineo (See figure 5.) 

303.6 Load two t ee bracket s and attaching hardware on transportation 
ring platform. 

NOTE ~ Tee brackets are match- marked for outriggers No . 3 and 4 . 

303. 7 Using fork lift, raise and position the transportation ring 
platform and personnel as necessary to a height sufficient to 
make ring splice connection at outrigger No . 2 . (See f igure 4 . ) 

3.3 .8 Fit rear ring section with Fin II identification 
attached to transporter in approximate location. 
sections as follows ~ 

to ring section 
Connect ring 

3 .3.8 . 1 Utilizing the 4 1!2- inch screw (J-AF-12004- 2-18) and 
locator (A-AF-12004- 2- 14) in end holes of each ring 
section, aline ring sections by tapping screw heads 
to insert locators into matching holes of opposi te ring 
section . (See figures 6 and 7 . ) 

3 . 308 02 Install remaining two bolts through base of tee 
bracket a t outrigger No . 2. (See figure 6 .) 

3 03 08.3 Install four 8- inch screws (J-AF- 12004-2-17) and 
tight en to secure rear ring sections at outrigger 
No.2. (See figure 7 . ) 

3 0 3 ~ 8 . 4 Remove two bolts that secure tee bracket t o rear ring 
section with Fin I identification at outrigger No . 2 
and remove two barrel nuts (J- AF- 12004- 2- 6) from ring 
section . (See f igures 6 and 70) 

3 .3 .8 05 Install the remaining screws and tighten all screws to 
a torque of 700 foot pounds ~ (See figure 7 ~ ) 

3.3 .8 . 6 Remove two 4 1/2- inch screws (J- AF-12004-2- 18) and 
i nstall each screw in opposite side of rear ring . 
Tighten screws to a torque of 700 foo t pounds . (See 
figure 7 . ) 

3.3.8 .7 Install t wo barrel nuts (J-AF-12004-2-6). (See figure 
7 . ) 
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3. 3.9 Position and install tee brackets to ring section at outriggers 
No. 3 and 4 ; install two bolts at outrigger Noo 2, four bolts 
at outrigger No . 3, and two bolts at outrigger No o 4. (See 
figure 60) (See figure 8 for identification of Fin Line and 
outrigger numbers o) 

3 . 3.10 Install 
and 4 . 

connect ing pins and Bal - 1ok pins a t outriggers No. 3 
(See figure 6. ) 

3.3. 11 Adjust set screws in tee brackets to center 
notch of tee brackets . (See figure 6.) 

connecting pi n in 

NOTE: It may be necessary to readjust set screws t o make 
connection with ring section with Fin III identificationo 

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

3.3 . 13 Connect ring handli ng 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, posi tion rear ring section 
with Fin IV identification opposite Fin IV on booster . Control 
swinging motion wi t h tag line . (See figure 5.) 

3 . 3. 16 Load t wo 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 lift , raise and position t he t ransportation ring 
platform and personnel as necessary to a height sufficient to 
make r i ng splice connection at outrigger No. 80 (See figure 4.) 

3 .3 . 18 Fi.t rear ring section with Fin IV identification 
attached t o transport er i n approximate location. 
sections as follows ! 

to ring section 
Connect ring 

3 . 3 . 18 . 1 Utilizing t he 4 1!2- inch screw (J- AF- 12004- 2- 18) a nd 
locator (A- AF-1 2004- 2- 14) in end holes of each r i ng 
section, aline ring sections by tapping screw heads 
to insert locators into matching holes of opposite 
ring sect i on. (See figure 6.) 

3 . 3 . 18 . 2 Install the remaining screws and 
of 700 foot pounds . (See figure 

ti~hten to a torque 
6. ) 

3 . 3. 18 .3 Remove two 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 6 . ) 
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3. 3.18.4 Install tyO barrel nuts (J- AF- 12004- 2-6) (See 
figure 6.) 

3 03 01 9 Position and install tee brackets t o ring section at outriggers 
No o 6 and 7; install two bolts at outrigger No . 8, four bolts 
a t out rigger No . 7, and two bol t s a t outrigger No . 6 . (See 
figure 6.) (See figure 8 for identification of Fin Line and 
outrigger numbers .) 

Install 
snd 7 " 

connecting pins and Bal~lok pins at outriggers No.6 
(See figure 60) 

3. 3 .21 Adjust set screws in tee brackets to center connecting pin in 
not ch of t ee brackets . (See figure 6.) 

NOTEg I t may be necessary to readjust set screws to make 
connect ion with ring section wi t h Fin III identification . 

3 .3 022 Remove ring handling brackets and choker and tag line from 
r ing section with Fin IV identification. 

3 .3. 23 Using mobile crane~ raise and position tbe horizontal platform 
and personnel on t op of tbe booster J ust forward of the rear 
ring so t ha t the platform is rest ing firmly in proper position 
for installat ion of the upper section of the rear ring o (See 
figure 4 0) 

3 03024 Connect ring handling bracket s to ring section with Ein III 
identification wi t h nut s and bolts and attach tag lines . 

NOTE~ Rear r i ng section wi t h Fin III identification has 
center tee bracket at tached . 

3 . 3.25 Using mobile crane wi th t wo hooks , lower crane hooks to rear 
ring section and connect t o choker lines . 

3 03. 26 Connect choker lines t o ring handling brackets . Raise rear 
ring section with Fin III identification to a position where 
tee bracket is directly above out rigger No o 5. Control 
swinging movement of rear ring section with tag l ines. (See 
figure 5.) 

3 03. 27 Install connect ing pin i n outrigger No . 5. (See f i gure 60) 

3 03028 Lower rear ring sect ion wi t h Fin III identif i cation utilizing 
connect ing pin in out rigger No . 5 as 8 guide t o position ring 
section. (See f i gure 50) 

3 . 3. 29 Using a fork l i f t, raise and posit ion the transportation ring 
plat f orm and personnel as necessary on each side of booster at 
t ee a t tachment point s of out r i ggers No . 4 and 6 . (See figure 
40 ) 
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3 . 3 . 30 Connect rear ring secti on witb Fin III dent ificat ion t o rear 
ring sections with Fin II and Fin IV ident ifications i n 
accordnace with procedures outlined 1n paragraphs 3 . 3 . B ~ 1 

through 3.3.8.7 and paragraphs 3. 3.18. 1 t hrough 3. 3.18.4 
respectively . 

3.3 . 31 Install two bol ts t hrough base of t ee bracket s at out riggers 
No . 4 and 6. (See f igure 6 ,) 

3 . 3 . 32 Adj ust set screws in t ee bracket s t o cent er connecting pin in 
not ch of t ee bra cket~ (Se,e f igure 6.) 

3. 3033 Remove ri ng handling bra cket s and choker and tag lines from 
r ear ring sect ion wi h Fi n III i dentir.i cat ion. 

3.3.34 Using mobile crane ~ remove horizontal plat f orm and personnel 
f rom top of he booster ~ 

3.3.35 Lower personnel and transpoTtd~ion ri ng platform t o the ground 
using fork lift • 

3. 4.1 Prior t o removing bump6r assembly (D-10~6438 ) , two bumpers 
( 10426434) , and t .o cable assemblies (J- 10424771) , check 
t he following parts are ava1lable ~ (S.e fi gure 2 . ) 

3.4. 1.1 Door (~10411708 ) (5) required 

3.4.1.2 Plat e (~1 0411753) (5) required 

3.4.1.3 Screw (751 3- 1032-1 :21. ) (60) r .quired 

3.4.1.4 Pin (C-l0411721) (2) roqU.1 red 

3.4.1. 5 Pi n (C-l 0411 722) (2) required 

3.4.1.6 Nut (NA&>1022,o CB ) (4) required 

3. 4.1.7 Bolt ( ~~10411723 ) (.) requ.1. red 

3.4.1.8 Lock Plet. (~10411724) (2) required 

3.4. 1. 9 Screw (AN501AC41 6c~ (2) required 

3.4. 2 Using fork lift~ raise s nd position the t ransportation rIng 
plat f orm and per sonnel to a height necessary f or removal of 
bumper and cable assembl ies o (See figure 30) 

ha t 

3 . 4 ~ 3 Remove bumper assembly (D-10426438 ) fr om second stage adapter 
by removing bolt (AN12-1 4) a nd washe r (AN960-121 6) . (See 
figure 3, detai l A.) 
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304. 4 Remove bumper (D-104264J4) from second stage adapt er at two 
places by removing bolt (AN14- 14) and washer (AN945- 14P) . 
(See figure 3, detail B.) 

304 . 5 Untie and remove cable assemblies (J-10424771) from second stage 
adapter . (See figure 3, detail C.) 

3 04. 6 Install all flight hardware t ha t Is called out in paragraphs 
3.4.1, 1 t hrougb 3.4. 1. 9. (See figure 2. ) 

3.4 . 7 Using fork lift~ lower transportation ring platform and person-
nel to t he ground . 

3 .4.8 St ore bumper assembly (D-1 0416438) , t wo bumpers (0-10426434) , 
t wo cable assembl ies (J- 10414771) , and at taching hardware . 

NOTE: Transporter and boost er are now ready to be moved 
from the t est tower area . 
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CHAPTER II 

TRANSPORTATION, HANDLING, AND ERECTION AT GAPE CANAVERAL 

1, PREPARING BOOSTER FOR ERECTION, 

NOTE : The actual time of erection should be scheduled at the time of day 
when the wind speed is s!oYesto The procedures outlined in this chapter 
recommend erection at wind speeds of 15 MPH or lesso The following table 
shows loads imparted to the booster at different wind speeds o 

:!:ABLE I - EFFECTS OF WIND SPEED DURING ERECTION OF BOOSTER 
WIND SPEED WIND FORCE ON 

(MPH) BOOSTER (LBS) 

5 100 
10 350 
15 SOO 
20 1250 
25 2250 
30 3200 
35 4375 
40 5700 
45 7200 

1" 1 he paring Service Structure for ErectiQlli,. 

101 ,,1 Position bridge crene at l60-foot level" (See figure 17.) 

1Q1Q 2 Lower 60-ton block f rom bridge crane and attach erecting beam 
(J-10423194)" Raise 60-ton block and erecting beam clear of 
the work ares o (See figure 17 ,,) 

101.3 Lower 40-ton block f r om bridge crane and attach aft cable 
assembly (D-10423292 ), (See figure 17,) Reise 40- ton block 
and aft cable assembly clear of the work areB " 

102 ~sitiQll1ng !tansporter {J -AF-12004~ 

10 20 1 Using towing tractor , position transporter and booster in 
vicinity of launch pedestal, out of way of other equipment 
and with adequate clearance on all sides of transporter to 
maneuver fork 11ft and mobile c rane. (See figure 18. ) 

10 202 Lock transporter brakes and chock wheels. 
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c. 
PROC EDURE 

1 ~2.3 Disconnect tow bar from t ransporte r and move towing t ractor and 
tow bar to allow adequate clearance on all sides of t ransporter. 

10 3 Installing Beam Weldment (J-I0426675) and Forward Sli ng Assemblies 
(J 10426668) . 

1. 3. 1 Using fork lift, raise transportation r i ng platform and per-
s onnel to 8 height necessary for attachi ng beam weldment 
(J - 10426675) end forvard sling assemblies (J-10426668) . 
(See figure 19, step 1. ) 

1. 3.2 Remove door s (D-10411708) end plates (D-10411753) attached to 
interstage fa i r i ng and second stage adapter at outrigge r s No . 
3, 4 , 6 , and 7, to gain access to beam wel dment and fo rward 
sling assembly a ttaching points . (See figure 2. ) 

' 03. 3 Remove attaching hardware that secures interstage fair i ng to 
second stage adapter at attaching points for beam weldment and 
forwa rd sling assemblies as shown in f igure 2. 

' . 3. 4 Install mounting brackets (J -10427014 and J-10427097) on second 
stage adapter us ing t~o bolts (AN14C-32) , ~e shers (AN960-1416), 
and nuts (AN325-14 ) for each mounting bracket as shovn in figure 
20, detail 8. 

1. 3. 5 Using mobile c rane and tva s ling assemblies (10427036), raise 
beam veldment (J- I0426675) into position and attach beam vel d-
ment to mounting brackets (J - I0427014 and J-I0427097) vith bolts 
(AN16C-54) and nuts (AN325 -16) as shown in figures 19 and 20, 
detail B. 

1. 3. 6 Attach forward sling assemblies (J-I0426668) to second stege 
adapter at Fin Lines II and IV Using bolts (NASl56-68), vashers 
(NAS143-16 and NAS143-16C ), and nuts (C-424316) as shown in 
Figure 20, detail A. 

1. 3. 7 

WARNING ~ Correct attachment of the fo rward sling assembl i es 
(J -10426668) is extremely impor t ant. Nev bolts , vashers, and 
nuts shall be used . Lubrication and torque values as defined 
i n detai l A, figure 20 are mandatory to avoid shear ing of attach-
i ng hardvare o Attachment lug must be i n same line of pull as 
cable . 

Quality Cont r ol Di vision shall 
sling assembli es (J-10426668 ). 
values of bolts (NAS156-68) . 

i nspect the installAtion of the 
Check and record the torque 

1. 3. 8 Tie forward sling assembly cables to beam veldment vith rope or 
vire to avoid damaging second stage adapter . 
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FIG. I9 PREPARING BOOSTER FOR ERECTION 
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1 ~ 4 Removal Procedure Forward Ring Sections (J-AF- 12004-3-0). 

10401 Position 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 disassemb~ 
operations . 

104.2 Using mobile crane , raise and position the horizontal platform 
and personnel on top of the booster just aft of the forward ring 
so that the platform is resting firmly on top of two 70-inoh 
tanks 0 Working from the horizontal platform complete the 
following procedures z (See figure 19, step 20) 

'.40201 Connect r ing handling braokets to forward ring section 
with Fin III identification with nuts and bolts. (See 
figure 21. ) 

104. 2. 2 Lower crane hooks to work area and conneot to choker 
lines . 

' . 4. 203 Conneot ohoker lines to ring handling brackets and put 
slight tension on crane cables . Attaoh tag line to 
lower position of ring section. (See figure 21, detail 
A. ) 

1. 4 . ~ . 4 Disconnect tee braoket from forward ring section at 1-
beam No.5 by removing four bolts, nute, and washers 
and key retaining sorew and key. (See figure 22.) 
Leave tee bracket bolted to the I-beam. 

104. 3 Using fork l ift, ra i se and position transportation ring plat-
form and personnel as neoessary on each sied of the booster 
at r i ng section separation and tee attachment locations at 1-
beams No . 4 and 6. (See figure 19, Step 2. ) (Se. figure 22 
for identification of Fin Lines and I-beams) . 

1. 4. 4 Disconneot tee brackets f r om forward ring at I-beams No.4 and 
6 Qy removing four bolts , nuts, and washers and key retaining 
sorew and key at eaoh tee braoket. (See figure 22 . ) 

1. 4.5 Disoonnect and remove forward ring section with Fin III 
identifioation as fo llova : (Se. figure 23 .) 

1. 4. 5.1 Remove tvo 4 1/2-i noh screvs (J-AF-12004-3-12) from 
forward ring secti ons at I-beams No . 4 and 6. Insert 
these screws in opposite holes and tighten screws to 
pull locators to the disconneot position. 
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NOTE , The 4 1/2-inch sc rews (J-AF-12004-3-12) end 
locators (A- AF-12004-3-?) remai n with the forward 
ring sections ~ 

1~405.2 Remove six S-inch screys (J-AF- 12004-) -S) f rom each 
end of forward r i ng section with Fin III identifica -
tion. 

Using mobile crane, lower forward r i ng 
Fin III i dentificat ion to the ground. 
to control swingi ng motion. 

section with 
Use tag line 

1. 4 . 5 . 4 Disc onnect ring handling brackets fr om forwa,rd r i ng 
section with Fin III i dentificat i on. 

1.4. 6 Disconnect tee bracket from I - beam Noo 5 by remov i ng four bolts , 
nut plate , and nuts . (See figure 23 detail A. ) 

1. 4. 7 Thread rope through I -inch diameter hole of tee bracket. Attach 
rope t o mobile crane hook and lower bracket to the ground . 

1. 4. 8 Using mobile c rane~ lower horizontal platform and personnel to 
the groundQ 

1.409 Us i ng fork liftj lower transportation r i ng platform and 
personnel to I - beam Noo 70 (See figure 19, step 20) 

1~ 4G10 Connect ring handl i ng braokets to for ward r i ng section wi th Fi n 
II identification with nuts and bolts o (See figure 21, deta i l 
A, ) 

1Q4a11 Lower crane hooks to york area and connect to choker lines Q 

1Q 4. 12 Connect choker lines to ring handling bracke t s and put s light 
tens i on on crane cables Q Attach t ag l ines to l ower portion 
of ring sectiono 

10 4013 Disconnec t tee bracket from forwa rd ring section at I - beam Noo 
7 by remov i ng four bolts , nuts , and washers and key reta i ning 
screw and keyo (See figure 22, detail AQ) 

104.14 Remove two bolts , nuts ~ and 'W'S.shers f r om base of tee bracket at 
I - beam Noo 80 

104015 Disconnec t and remove 
fication as follows g 

forward r i ng section with Fin II identi-
(See figure 23,) 

10 4.1 5.1 Remove two 4 1/2-inch sc rews (J-AF-12004-3- 12) f rom 
forward r i ng sections at I - beam Noo 80 I nsert these 



PRoceDURE 

1.4.15. 1 (Con.) 

screws in opposite holes and tighten screw t o pull 
loca tors t o t he di sc onnect positi ono 

NOTE , The 4 1I2-inc h screw (J-AF-12OO4-3 -12) and 
locators (A-AF-12004-] -7) remain with the forwa rd ring 
sections o 

1.4.15.2 Remove six 8-inch screw (J-AF-12004-]-8) from end of 
forward ring section with Fin II identification at 1-
beam No" 8" 

164,,1503 Lower t ranaportation r i ng platform and personnel to the 
ground and move fork lift clear of r i ng area " 

1.4.1 5.4 Us i ng mobile crane, lower forward 
II identification to the ground. 
trol swinging mot i on. 

ring secti on with Fin 
Use tag line to con-

1. 4,,1505 Di sconnect r i ng handling brackets and tag l i ne f rom 
fOrwBrd r i ng section wi th Fin II identificati on" 

1.401 6 Reposition fork lift, raise transportation ring platform and 
personnel t o I-beams No. 6 and 7Q 

1,,4617 Thread a rope through the I - i nch diameter holes i n base of tee 
bracket s No" 6 and 70 

104018 Disconnect tee bracket from I-Beams No . 6 and 7 by remov i ng 
four bol ts, nut plate j and nuts at each tee bracket and 
lowe r t ee brackets to t he ground. (See figure 21.) 

1,, 4 ,, 19 Reposition fork lift; raise 
personnel to I-beam No . 3" 

transportation ring platform and 
(See figure 19 , step 2 .) 

104.20 Remove f orward r i ng sec t ion with Fin I V identificat ion i n 
accordance with t he applicable procedures outlined in paragrRphs 
1.4.10 t hrough 1.4.1 8. 

104Q21 Using fork lift , lowe r t ransporta tion r i ng platfo rm and personne l 
to t he groundo 

10 4022 Clean and preserve forward r i ng components and attachi ng hard-
ware i n accordance with paragraph 4,,2. 

NOTE g The forward end of the booster is now resti ng on three 
points , tee brackets a t I-beams No o 1, 2 ~ and 8, of the forward 
r i ng section with Fin I identification. Tee brackets at I - beams 
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1.4,22 NOTE , (Con,) 

Noo 2 and S are still connected to the I-beams and have two of 
the four bolts through their base to the r i ng secti on still in-
stall ed. Tee bracket at I-beam Noo 1 i s intac t and will no t be 
disconnected until er~ction cables are connected and slight 
lifting forces obtained. 

104023 Move r i ng details to adequate storage area, pl ace on cross ties , 
or equivalent~ and cove r with a tarpaulino 

105 ~mov81 Pr ocedure Rear Ri ng Sect ions (J-AF- lgQ04-2-0) 0 

10 501 Posit i on mobile crane so that the two c rane hooks are directly 
ahove the rear ring. The crane boom can now be maneuve red for 
remova l of all rear ring sections . 

105 . 2 Using mobile crane, r ai se and position t he hor i zonta l pl at-
form and personnel on top of the booster just fOTVard of the 
rear ring so that the platform i s resting fi rmly i n pr ope r 
position for removal of the rear r ing section wi th Fin I I I 
i dent ifi cation. (See figure 4. ) Worki ng from the horizonta l 
platform, complete the fo llowing proceduresg 

1.5.2. 1 Connect r i ng handl ing brackets to rear r i ng section 
wi t h Fin III i dentification wi th bolts and nuts. 
(See f i gure 5, detail Ao) 

105. 2.2 Lower Crane hooks to work area and connec t to choker 
l i nes 0 Connect choker lines to r ing handling br ack-
ets and put slight tension on c rane cabl es. (See 
figure 5, deta i l A, ) 

1.5. 2.3 Disconnect t ee bracke t f r om outr i gger Noo 5 qy loosening 
se t sc rew and removing connecting pi n. (See figure 
6, ) 

1.503 Us i ng fork lift~ raise and pos ition the transportation r i ng 
platform and personnel 8S necessary on each s i de of t he booster 
at outriggers No.4 and 6. (See figure 4~) Working f r om the 
transportation ring p1atform~ complete t he fo llowing procedures 
to remove rear ring section wit h Fin III i dentificationo 

1.5.3 01 Disconnect tee brackets at outr i ggers No. 4 and 6 from 
reer r i ng by removi ng f our bolts and washer s through 
each tee bracket t o the r i ng. (See fi gure 6 .) 

1.5 03.2 Remove the 4 1/2- i nch screws (J - AF- 12004-2-1S) fr om end 
holes of each r i ng sec tion. I nsert these screws 
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1.5.3.2 (Gon.) 

i n holes on opposite side of ring sections and tighten 
screvs to pull locators (A-AF-12004- 2-14) to the 
disconnect position. (See figure 6.) 

NOTE : One 4 1/2-inch screw (J-AF-12004-2-IS) and one 
locator (A- AF- 12004-2-14) Bre located in the end hole 
of each ring section; therefore, vhen the ring sections 
are connected , one screw is on the forward side of the 
rear ring and one screv is on the aft side of the rear 
r ing at each splice joint. Screvs (J-AF-12004-2-1S) 
and locators (A-AF-12004-2-14) remain with the ring 
sections " 

1050 3.3 Disconnect rear ring section vith Fin III identification 
from rear ring sections at outriggers No . 4 and 6 by 
removing two barrel nuts (J-AF-12004-2-6) and six screws 
(J-AF-12004- 2-17) at each end. (See figures 5 and 6.) 
(See figure 8 fo r identification of finglines and out-
rigger numbers . ) 

1.5.3G4 Connect tag l i ne to rear ring section with Fi n III 
identificati on a nd hoist off of booster and lower into 
worki ng area o Use tag line to control svinging move-
ment" (See fi gure 50) 

105. 305 Disconnect r i ng handling brackets from rear ring sec-
t ion wi th Fi n III i dentificat i on and remove choker 
lines f rom mobile crane hooks . 

1.5,,3G6 Using mobile c rane , lower horizontal platform and 
personnel to the ground o 

1.5~4 Using fork lift , ra i se and position transportation ring plat-
form end personnel to a he i ght as necessary for removal of rear 
r i ng section with Fin I V identification. (See figure 4.) 
Worki ng f rom the t ransportati on ring platform, complete the 
fo llowi ng procedures ~ 

105G401 Connect r i ng handling brackets to rear ring section 
vith Fi n IV i dentification vith bolts and nuts . (See 
figure 5.) 

105 . 402 Using mobile crane vith tvo hooks , lower crane hooks to 
vork area and connect to choke r lines. 

10504.3 Connec t choker lines to r i ng handling brackets on rear 
r i ng section with Fi n I V identificat i on and put slight 



tension on crane cebles o (See figure 50) 

1050404 Disconnect tee bracket f rom rear r i ng sec t i on at out-
r i gger No o 7 by removing four bolts from base of tee. 
Remove two bolts only from base of tee bracket At out-
r i gger No, 8. (See figure 6.) 

NOTE z The remai ni ng tva bolts through t he base of t he 
tee bracket at outr igge r Noo a wi ll remai n i nstalled 
until erec tion cables are connected and slight lifting 
forces are obtai ned f r om the service str ucture . 

1.5.4.5 Disconnect rear r ing section wi th Fin IV i dentificati on 
by performing the applicable procedures outli ned in 
paragraphs 1.5.3. 2 and 1 ~ 503030 

1.5.4.6 Connect tag line to lower end or rear r ing section wi th 
Fin IV identifica tion (See figure 5.) 

1050407 Lover personne l and t ransportation r i ng platf orm with 
fork lift and clear immedi ate area preparatory to hoist-
i ng r ear r i ng section f ree of boostero 

1.5.4. S With personnel positioned to ma i ntain a taut tag line , 
l ift r ear r i ng section with Fin IV identification f ree 
of booster and lowe r i nto working area with mobile 
c raneo (See figure 50) 

1.5040 9 Disconnect r i ng handli ng brackets from rear r i ng 
section a nd remove choker lines f r om mobile c rane hooks . 

1. 5.4.10 Position fork liftj raise the t r ansportation r ing 
platform and personnel to a height as necessary to 
d isoonnect tee br ackets from outriggers Noo 6 and 7. 
(See figure 19. step 30 

1. 504. 11 Thread a rope t hrough the I - inc b diameter holes i n base 
of tee brackets at outriggers Noo 6 and 7. Attach 
r opes t o mobile c rane hooks. 

Loosen set screws and 
r i ggers Noo 6 and 70 

remove connecting pins at 
Lower tee brackets to t he 

out-
ground. 

1~ 5.401 3 Lower transportation r i ng platf orm and personnel to the 
ground with fork lifto 
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1.5.5 Using fork l i ft, raise and position transportation r i ng platform 
and personnel to a height as necessary for removal of rear ring 
section with Fin II identificationQ (See figure 19, step 3.) 
Working from the transportation ring platform, complete the 
fol lowing procedures ~ 

1Q5.5.1 Connect ring handling brackets to rear ring section 
with Fin II identificat ion with bolts and nuts. (See 
figure 5.) 

1.5.5.2 Using mobile c rane wi th t wo hooks, lower crane hooks 
to work area and connect choker lines . (See figure 
5. ) 

1. 5. 5. 3 Connect choker lines to r ing handling brackets on rear 
ring section wit h Fi n II identi fication and put slight 
tension on crane cables . (See figure 5.) 

1.5. 5.4 Disconnec t tee brackets from rear ring section at 
outr i ggers No. 2 and 3 by removing four bolts at base 
of each tee bracket. (See figure 6.) 

1. 5.5. 5 Disconnect rear r i ng section with Fin II i dentif ication 
by performi ng the applicable procedures outlined in 
paragraphs 1. 5. 3 . 2 and 1 . 5 . 3. 3. (See figure 7.) 

1.5 . 5. 6 Connect tag line to l over end of rear ring section with 
Fin II identifioation. (See fi gure 5.) 

1. 5.5.7 Insert two barrel nuts (J - AF-12004-2-6) in rear ring 
section with Fin I identification at outrigger No o 2 
and secure tee bracket to rear ring sectton with two 
bolts . (See figure 7.) 

NOTE ~ The two bolts through the base of the tee bracket 
at outr i gger No. 2 will remain installed until the 
erection cables are connec ted and slight lifting forces 
are obtai ned from the service structure . 

105o5oS Lower personne l and transportation ring platf orm with 
fork l ift and clear i mmed i ate area preparatory to 
hoisti ng rear r i ng section f ree of booster. 

1.5.5.9 With personnel positioned to maintain a taut t ag line, 
lift rear r i ng section wi th Fin II i dentif icati on free 
of booster and lover i nto working area with mobile 
c rane . (See figure 5.) 
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105~5ol0 Disconnect ring handling brackets from rear ring 
section and remove choker lines from mobile crane 
hooks. 

10505.11 Perform appl icable procedures outlined in paragraphs 
1. 5.4010 through 1. 5.4.12 to remove tee brackets from 
outriggers No. 3 and 4. 

10505.12 Lower personnel and transportation ring platform with 
fork l ift and clear t he area preparatory to moving 
t r ansporter. 

1. 505.1 3 Clean and preserve rear ring components and attaching 
hardware i n accordance with paragraph 4.2. 

NOTE ~ The aft end of the booster is now rest i ng on 
three points, tee braokets No. 1, 2 and St of the rear 
ring se~tion with Fin I identifioation. Tee braokets 
No o 2 and S at outriggers No o 2 and S, respeotively, 
are still connected to their outrigger beams and have 
two of the four bolts through their base to the ring 
section still i nstalled. Tee bracket No . 1 is intac t 
and will not be disoonneoted until erection oables are 
oonnected and slight lifting forces are obtained from 
the service structure . Transporter is now ready to 
be towed into position. 

1.50 5.14 Move ring detai ls to adequate storage area, place on 
cross ties, or equivalent, and cover with a tarpaulin. 

2. ERECTING BOOSTER. 

2. 1 Pos itioning Transporter and Attaching Cables. 

2.1. 1 Using towing tractor , position transporter so that 
5 is directly under the bridge crane 40- ton blocko 
24. step 1.) 

outrigger No. 
(See figure 

2.1.2 Using mobile c r ane, place horizontal platform on booster so that 
platform is stable and outr igger No o 5 is acoessible to personnel 
on pl atform. 

2.1.3 Lower af t cable assembly (D-10423292) with 40-ton block and 
connect aft cable assembly to outrigger No o 5 as show in 
figure 11. 

2.1.4 Using mobile crane, remove horizontal platform and personnel 
from booster. 
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2G105 Us i ng towing tractor ~ back t ransporter until second st age adap-
ter on booster i s di rectly beneat h and ~n l i ne with 60- ton 
block of br i dge crane 0 (See figure 24~ step 2.) 

NOTE ~ Allow slack t o be re l eased by 40- t on block to permit 
movement of booster with t ransporter as aft cable assembly has 
already been connected. 

2. 106 Us i ng mobi le orane ~ pos ition hor i zont a l platform in front of 
second stage adapter in pos i t i on t o attach forward sling 
assembl i es (J- I 0426668) as shown i n f igure 24 ~ step 2. 

2G1.7 Attach two l ines to hor i zontal pl atform and mai nta i n taut lines 
by men on t he gr ound in order to avoi d damage to second s t age 
adapt er. 

'2.1 . 8 Unt ie fOT\rl8rd sli ng assembly cables; lower erecti ng beam 
(J- I0423194) with 60- ton block. Attach forward sli ng assembl ies 
to erecting beam. (See figure 250 ) 

2. 109 Us i ng bridge crane ~ s lowl y ra i se 60- ton block until slight 
tens ion is exerted on fo rward sli ng assembly and contact is 
established be t ween beam wel dment (J-I0426675) and forward 
sli ng assembl ies (J-10426668). 

2. 1010 Remove mobi le crane ~ horizont al platform, and personnel f rom 
forward end of t ranspor t er. 

2. 1011 Us i ng towing tractor ~ pos ition transporter and booster as 
shown in figure 26~ s tep 1. (See f i gure 27 f or position of 
boost er i n re l ation to 60 and 40- t on hooks .) 

NOTE ~ Dur ing t hi s movement slack wi ll have to be l et by the 
60- t on block and t aken by the 40- t on block from the bridge 
crane until t he boos te r i s in correct l ift- off positioDG 

201012 With transpor te r in correct lift- off position ~ lock brakes and 
chock a l l ~heeis on t ranspor t er. 

2. 1.13 Us i ng fork l i f ti ra i se t ranspor t ation ring platform and personnel 
t o t he necessary he i ght and att ach two t ag l i nes t o each ou~
r i gger Noo 3 and 7. (See figure 26 ~ step 10) 

NOTE g Tag l ine s a re t o be I - inch diameter hemp rope i or equal , 
approximately 75 f eet long. 

201.14 Lower t ranspor t ation r ing pl at f orm and personne l to the ground 
and move fork l i ft and transport at ion r i ng platform clear of 
t he areB. 
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PRIOR TO LIFTING THE BOOSTER FROM THE TRANSPORTER, STABELIZE 
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2. 2 Removing Booster from Transporter and Positioning on Launoh Pedestal. 

NOTE : Prior to the following prooedures , substantial lifting foroes 
must be obtained from the bridge to support the boostero The lifting 
forces should not, however , be great enough to lift the booster from 
the transporter or cause binding of the hard\o18re yet to be removed . 

2. 2. 1 Using fork lift1 raise traDsportation ring platform and 
personnel to a height neoessary to disoonneot tee braokets f rom 
fONBrd ring at I -beams No. 2 and 8. 

2.2.2 Remove two bolts , and key reta i ning sorew and key from base of 
each tee braoket at I-beams No o 2 and SQ 

2. 2. 3 Remove four bolts, nut plates, and nuts from eaoh I-beam No. 
2 and S. Remove tee braokets and plaoe on transporation ring 
platform. 

2. 2.4 Lower transportation ring platform, personnel , and tee brackets . 
Move fork lift, transportation ring platform, and tee brackets 
olear of area . 

2. 2. 5 Remove four bolts and key retaining screw and key from base of 
tee bracket at I - beam No. 10 

2. 2. 6 Remove four bolts, nut plate f and nuts from I - beam No. 1. 

2. 2. 7 Remove tee braoket from forward ring section with Fin I identi-
fioation and move tee braoket olear of area . 

2. 2. 8 Remove Bel-10k pin and loosen the forward and aft set screws 
in tee braoket at outrigger No. 1 of rear r i ng. The set screws 
through base of tee bracket are to remain fixed . 

2. 2. 9 Using fork lift, rai se transportation ring platform and personnel 
as neoessary on each side of the booster at outriggers No . 2 and 
8 of rear ring. 

2. 2.10 Remove tva bolts through base of eaoh tee braoket at outriggers 
No. 2 and 8. 

2. 2. 11 Disconneot tee braokets from outriggers No . 2 and 8 by loosening 
set sorews and removing conneoting pins . 

202. 12 Plaoe tee braokets on transporta t ion ring platform. 
personnel and transportation ring platform with fork 
clear immediate area near rear r i ng. 

tower 
l ift and 
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NOTE : The pin thr ough outrigger No . 1 is not removed at this 
time for the purpose of using it as a guide to stabilize the 
booster in the transporter before it Is hoisted from t he t r ans -
por ter.. The pin i n outrigger No. 1 will be removed afte r the 
the booster has been hoisted clear of the transporter .. 

2 .. 201 3 Have men hold each of the four tag lines to prevent undue move-
ment of booster .. (See figure 26, step 1.) Us i ng the pin 
through outrigge r No .. 1 as a guide in relationshi p to the notch 
in the tee bracket at outrigg'er No .. I , stabilize the booste r i n 
the t ransporte r so the pin is floa ting in the center of the 
notch. (See figure 14.) 

202.14 With bridge crane 60-ton block and 40-ton block l ifting 
simultaneously, hoist booster off transporter i n its stabilized 
condition completely clear of t ransporter. (See figure 26, step 
2. ) 

NOTE : Booster reta i ns i ts horizontal position and 10W'er sections 
of the forward and rear rings remain attached to the t ransporter .. 

2. 2. 15 Using towing tractor ~ remove transpor ter from f i ring s ite ares .. 

2. 2.1 6 Using fork lift, ra i se t ransportation ring platform and personnel 
to a height necessary for installation of holddovn block assem-
blies . 

202 .. 17 Remove connecting pin from outr igge r No.1 and attach tag line 
t o out r i gger No. 1 if conditions warrant. 

2. 2.18 Lower t ransportation r i ng platfo rm and pe rsonnel to t he ground , 
Remove fork l ift and transportation ring platform from firing 
site area. 

2.2. 19 Using bridge crane 60- ton block f hoist booster into ver tical 
posi tion. Use 40-ton block to stabilize booste r and take up 
s lack during maneuverG During this movement, addi t ional 
s tabiliza tion vill be maintai ned by tag lines . 

CAUTION: Extreme care must be taken to prevent the r-ear hoisting 
cables from slapping the booste r as the booster moves to t he 
complete vertical positlonG A small amount of movement of the 
erec t ion cable a t this point lets the booster swing through 
several degrees of arc .. 

2G2. 20 Using mobile c rane , ra ise hor izont al pla tfor m and personne l to 
outrigge r No ~ 5 and disconnect aft cable assembly. (See figure 
28, ste p 1. ) Attach tag line to outr igger No . 5 if cond itions 
varrantQ 



2. 2. 21 Lower horizontal platform, personnel, and aft cable assembly 
to the ground . Remove mobile c rane , hor i zontal platform, and 
aft cable assembly from firing site area . 

2. 2. 22 Using 60-ton block, hoist booter to a height sufficient to clear 
launch pedestal and move booster hor izontally to a pos ition 
vertically over opening of launch pedestal. 

2. 2. 23 Transfer tag lines to personnel on launch pedestal and 
ooo ster to a position a few feet above holddo\l1l arms . 
figure 28 , step 2. ) 

lower 
(See 

2.2.24 Using t ag lines, orientate booster Fin Line I with launcher Fin 
Line I 85 shown in figures 8 and 29. 

2.2. 25 Remove tag lines . 

2. 2. 26 I nstall outboard holddown block assemblies (D-I04189l6) on out-
r i ggers No. 2, 4, 6, and 8 and i nboard holddown block assemblies 
(D-I0418915) on outriggers No . 1 , 3, 5, and 7. (See figure 
30. ) 

2. 2. 27 Install inboard guide plates (B-104l8920) using bolts (MS35298-
230) and vashers (MS35333-32) at each end of connecting pin on 
outriggers No . 1 , 3 , 5, and 7. (See figure 30. ) 

2. 2. 28 Retract support arms . 

2. 2. 29 Ascertain that holddown arms are unoooked . (See figure 30, step 
1. ) 

2.2. 30 Us ing bridge c rane 60-t on block, l ower booster until outriggers, 
with holddown block assemblies attached , are approxi mately one-
eighth inch above respective retr ac table support arm and hold-
down arm billets . Adjust support arms as necessary. 

2. 2. 31 Carefully position each block assembly in exact center of its 
billet and l ower booster until w ight rests on holddown arms . 
Lock the base of each block assembly to its respective bi llet 
with f our se t screws, two through each side of the billet. 

2. 2. 32 Place retractable support arms in support pos ition and adjust 
support anv i l so t hat i t picks up the block assemblies . 

CAUTION : Check t o a ssure that we ight is distr i buted on all 
support arms and that block assemblies are cente red in billet. 

2. 2. 33 Position holddovn arms to secure booster to launch pedes taL 
(See figure 30. ) 
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2 ~ 2 0 34 Remove guide brackets from holddown arms . 

NOTE : Before vehicle is to be launched , remove clips from 
holddown blook assemblies (D-l0418915 and D-10418916). 

202. 35 Disconnect forward sling assemblies (J-IQ426668) by removing 
nuts and bolts that attach ereotion lugs to second stage adapter ~ 

2 .. 2~ 36 Using bridge crane 60- ton block, raise erecting beam (J-I0423194) 
and fOlVard sling assemblies clear of booster and lower com-
ponents to work area . 

2. 2. 37 Disconnect beam veldment (J-I04266675) from mounting brackets 
(J-10427014 and J-10427097) bw removing bolts (AN16C-54) and 
nuts (AN325 -16 ). (See figure 20, detail B. ) 

2. 2038 Using bridge c rane 40- ton block and tvo sling assemblies 
(10427036), raise beam weldment (J-10426675 ) olear of booster 
and lower to vork area. 

2 0 2~ 39 Disconnect and remove mounting brackets 
J - 10427097) from second stage adapter .. 
B. ) 

(J -10427014 and 
(See figure 20, detail 

2 ~ 2 . 40 Install the original flight hardware removed for installation of 
forward sling assemblies (J- IQ426668 ) and beam veldment 
(J- 10426675) . (See f i gura 2.) 

NOTE : The booster is nov erected on the launch pedestal await-
ing the installation of the upper stages . 

3 . REMOVING BOOS'lER FROM LAUNCH PEDESTAL. 

Removing the booster f rom the launch pedestal is essentially the reverse 
of erecting procedures , paragraph 2. Speoial care must be exercised in 
installing forverd sling assembly on the booster. (See figure 20~ ) 

WARNING : Caract installation of forward sling assembly (J-I0426668 ) is 
extremely important. Lubricating the shank and threads of the bolts 
(NAS156-68) and eaoh side of the washers (NAS143-16 and NAS143-16C) 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 launah pedestalo It should be noted also 
that upon replacing the boos ter on the transporter that the forward clamp 
supports (J-AFA-12053 ) are to be conneoted but not tightened so as to re-
strict the forvard end of the booster from rotating during transportation. 



4. REMOVING RING SECTION WITH FIN I IDENTIFI CATION AND PRESERVING ALL RING 
DETAILS AND ATTACHING HARDWARE. 

4 . 1 Removing Forward and Rear Ring Sections with Fin I Identification from 
Transporter" 

NOTE: The forward and rear ring sections with Fin I identi fication 
are to be removed after firing of the Saturn Booster. 

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

4 . 1.2 Position mobile crane so that the tvo crane hooks are directly 
above the forward ring section. 

401. 3 Lower crane hooks to work area and oonnect to choker l i nes. 
Connect choker lines to ring handling brackets and put slight 
tens i on on crane cables . 

40104 Remove tvo forward support clamps, reference J-AF-12004-4-0, 
from forward cradle by removing one nut (J-AF-120Q4-4-38) and 
bolt (J-AF-12004-4-33) from each clamp. Remove eight screws 
(J-AF-12004-4-32) that attach tva brackets (J-AF-12OC4-4-31 ) ta 
cradle. (See figure 120) 

40105 Using mobile crane j hoist forward ring section from transporter 
and lover to the groundo 

4. 106 Disconnect choker lines and remove ring handling brackets from 
forward ring section with Fin I identification. 

4. 1. 7 Connect ring handling brackets to rear ring section with Fin I 
identification vith bolts and nuts . 

4. 1. S Position mobile crane so that the two crane hooks are directly 
above the rear ring section. 

4. 1. 9 Lower crane hooks to work area and connect to choker lines o 
Connect choker lines to ring handling brackets and put slight 
tens i on 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 31. ) 

4. 1. 11 Using mobile crane, hoist rear ring section from transporter 
and 10\18 r to the ground . 

4. 1012 Disconnect choker lines and remove ring handling brackets from 
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4. 1.12 (Con.) 
rear r ing section with Fin I identification ~ 

4 0' 2 Preserving Forward and Rear Ri ng Details and At taching Hardware. 

NOTE ~ The follO\ofing procedures should be performed as soon as possible 
after disassembly and should be repeated at 30-day intervals ·if 
necessary. 

4.2.1 Clean mating surfaces of forward and rear ring sec tions , support 
clamps, and tee brackets with dry-c leaning solvent, Federal 
Specification P-S-66l, i n acoordance with paragraph 302. 1 of 
Military Specificati on MIL-P- l 16 and apply P-3 corros ion 
preventive, Mi l itary Specif ication MlL-C-16173 , to mating 
surfaces . 

4.20 2 Clean attaching hardware for forward and rear ring sections 1 
support c lamps ~ and tee brackets with dry-cleaning sol vent, 
Federal Specification P-S-661, i n accordance with paragraph 
3.20 1 of Mi litary Specification MIL-P-116 and i mmerse parts i n 
P-9 preservative lubricating oil , Military Specification MlL-
L-644. 
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INTRODUCTION 

The primary purpose of this chapter is to provide the necessary information 
for operation of the Saturn S-1 transporter . This chapter is presented in seven 
main paragraphs . Paragraph 10 contains a description of the transporter and 
leading particulars of its major components. Paragraph 2 ~ presents operating 
pr ocedures necessary for complete operation and control of the transporter . 
Pa ragraph 3. contains installation Bnd removal procedures for installing t he 
dollies to or removing the dollies from the assembly fixture . Paragraph 4. 
gi ves instructions for shipment of entire transporter with cargo by barge . 
Paragraph 5. contains information for operati on of portable s t orage jacks used 
t o support fixtures and cargo if stored on 8 hardstand area . Paragraph 6. con-
tains information pertaining to the preparation for shipment of a complete 
doll y by either motor freight or railroad, and paragraph 7. contains instruc-
tions for shipping the fixture assembly by commercial means . 

The transporter is specifically designed to transpor t the Saturn booster 
f r om one location to another and provide complete maneuverability at each loca-
tion. The transporter consists of t hree major assemblies and is towed by 8 
prime moyer ~ Steering of the transporter is accompli shed by two operators, one 
seated on each dolly. Unless otherwise stated, the terms left-hand and right-
hand appearing in this chapter refer to the left and right of a person seated in 
the prime mover facing forward. 
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1. DESCRIPTION AND LEADING PARTICULARS . 

1 . 1 Description . 

1 .1. 1 The Saturn S-1 t ransporter utilized to transport the Saturn 
Booster consists essentially of an assembly fixture aupported by 
tvo dollies which 1s towed by a prime mover . (See figure 32 . ) 
Because the Sat urn Booster 1s assembled on the assembly fixture, 
the only mention of t he assembly fixture will be during the 
removal and installation of the dollies and during preparation 
for shipment by commercial carrier . For dimensions of the 
t ransporter when completely assembled and loaded, see figure 33 . 

'01 .2 Each of t he dollies is composed of a frame Bnd running gear 
assembly , drawbar, an operat or ' s seat , 8 steering system, and a 
hydraulic system. (See figure 34.) Braking a ction is provided 
by an air over hydraulic braking system ~ 

1. 1 . 3 The frame Bnd running gear assembly is an all steel structure 
consisting of a left-hand walking beam and a right-hand walking 
beam. Each walking beam has t wo wheels . The drawbar is 
equipped with a caster wheel to support it . Tbe drawbar exten-
sion is used to connect the t ransporter to t he prime mover for 
towing . (See figure 35 .) 

1 . 1.4 The 24- volt DC electrical system (figure 36) provides power to 
operate an electric motor which drives the hydraulic pumps . 
Power is supplied by a power unit, Model No . 06AK- 224RV/1658E, 
which utilizes a gasoline engine to drive a generator . The 
generator is a series- shunt wound uni t, a cting as a motor to 
start the gasol ine engine and as a generator when the gasoline 
engine is operating. Power to start the gasoline engine is 
obtained from two 12- volt storage ba tteries connected in series . 
The power unit may be started and stopped from the electrical 
control panel, located on t he operator ' s control assembly 
(figure 34), or from t he genera t or control panel, located on t he 
power unit . A reverse current relay enables the generator to 
charge the batteries as necessary. The batteries can be discon-
nected from t he system when the dolly is not in use . A DC 
Voltmeter l ocated on the electrical control panel i ndicates 
bat tery voltage when the batteries Bre connected . Pump motor 
limit switches , locat ed on t he operator's control assembly, 
prevent the hydraulic pump motor from operating when the 
steering controls are in the HOLD position. 

1 .1. 5 The front dolly and rear dolly hydraulic steering systems 
(figures 37 and 38) provide each operator with a means of 
steering the dollies independently ~ The system is connected in 
such a manner to allow the rear wheels and front wheels of each 
dolly to be steered or locked independently; however, steering 
or locking of one wheel, independently, is not possible ~ 
Normally, all four wheel s are steered simultaneously. Normal 
operating pressure for each system is 1500 psi . This pressure 
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1.1 . 5 (Con . ) 

is obtai ned f r om four hydraulic pumps , driven by one electric 
motor . These pumps operate only when the steering controls or 
center- lock controls are rotated out of their HOLD positi on. 
Rotation of t he steering controls allows pressure to be applied 
to the s eering cylinders (figure 34), causing movement of the 
wheels . Rotati on of the center-lock controls allows pressure t o 
be applied to or released from the center-lock pistona Appli ca-
tion of presstil'e unlocks tbe steering cylinders and release of 
pressure allows the cylinders to mechanically l ock only i n the 
center posi'tion when the wheels are straight ~ 

1 . 1.6 The brake system (figure 39) is an air over hydrauli c sys tem o 

Normal air pressure for the system is from 90 to 100 psi . The 
air supply for the system is furnished by the prime mover or an 
auxiliary source when loading on barge wi 'th winch. Ea ch dolly 
has an individual braking system which can be operated i ndepend-
ently of the other; however, bot.h may be operated from the prime 
mover. 

1 ~ 2 ,Leadi ng Particulars . 

1Q2.1 The leading particulars for the major components of the trans-
porter are contained in Table II . 

TRANSPORTER 

LENGTH 

TABLE II. LEADING PARTICULARS 

(Overall) 0.0 • • • •• • " ••• ".0 •••••• 00.". D ~ •• 0 •• • 0 •• ~. DO. 

(Between Suppor ts ) "" •• " ~. D D. 0""" 0""."" •• " • • • ,," D., ~"D ° 

HEIGHT (Loaded) ••••••••• " •• O~ •• ~D ••••• • • " • •• ••• • • ~ ••• •••• •• 

WIDTH (Loaded) •• • •• ~ ••• a"~ ••• o ••••••••••••• OO" • • •• • • ••••••• 

WEIGHT EMPTY (Less Transportation Rings) .D • • '.'.~ ••••••• O •• 

MAXIMUM TOWI NG SPEED .. .................................. . .. . 

SINGLE DOLLY 

LENGTH • ••••• 0 ••••••• •• ••• "0 ••••• " •••••••••••••••• • • ••• •• 0 •• 

HEIGHT (Tire Diameter) •• • ••••••••• • • ~ • • o ••••••• • • •••••••• • • 

WIDTH (Without Seat s) ••• • •• •• 0 • • • ••• • ••••••••• • •• • ••• • • • •• • 

WEIGHT •••••••• . ••• " .. . . .. .. . .. ... ... " ••• • •••• 0 ••••• 0 ... . . . . .. 

1045.00 IN . 
757.00 IN . 

333 . 50 I N • 

288 . 00 I N. 

50 , 000 LB. 

5 HPH 

207 I N. 

4 5. 00 I N. 

17 . 00 FT. 

12 ,000 LB . 
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TABLE II . LEADING PARTICULARS (Con . ) 

TREAD . 00.00.000 •••• 000 0 00.00"0 0 0 000 . , ooO."OQ OO "~' O 00"0 •• • ,, • • • • 

WHEELBASE OOO." • • Oo o ~ . o . OO"O.O •• ~.O" O ' ."OO"'OO"O.OOoO'O'OO"OOO. 

186 .00 IN . 

84 .00 I N. 

TIRES • • 0 00 000.00 0 00 ••• 0 . ".00 •• 0 0 •• Size 17 :00 x 16, lype III, 12 Ply Ny l on 

TI RE PRESSURE (Loaded) 

Front Tires 

Rear Tires 

"00" 0 0 0 0 0 0 0 0 00 0 0 0 0"" 0." 0 0" 0 ~o 00 o~ 0 0 60 Pl us )0 Minus 10 PSI 

80 ... PSI OuOOO"OOOOOOO.OOOOOO • • ~ . OOOOOOOO O "~" 

ELECTRICAL SYST!}! 

OUTPUT VOLTAGE 0 00 0 00 .000000000000000""000000000000"0.00 0 00 000 0000 24 Volts 

POWER UNIT . 0" 0 0 00 o. 0 0" 0.00.00. 0 ~ ODO 0 0" 0 0.0000 0 000 000 0000 u <. Gasoline Driven 

GASOLINE .00ooO.OOoo oO'00000000~00QOOO O OQooooooo o Regular gr ade, automotive 

OIL OO.OoO OOOOO"O " QOO OO"Oo oo~. o API ~ MS OR DG, Wi nter SAE/10, Summer SAE/30 

BATTERY 0 0 ~ 00 0" 0 " 00.0 & 0 00 &. Q 0 00 0 0 00 00 0 Q 0 0" 0 U O. 0 0 ~ 0 0 Q. 0 0 0 0 " 0 2 each, 12 Volt 

PUMP r.10TOR 0 Q Q 00 Q 0 0" 0 0 h 0 ~ 0 ~ 0 v 0 ~. 0 0 0 0 ~¢ 0 0 0 0 0 0 00" 0 0 00 0 on 00 0.".00 Qo 24 Volt DC 

"00 o. 0 0 ~"Q" ~Q 0 0" Q ~o 0 0 0 ,,,' QO 00 0 Q ~o ~o 0 0 0.0. U" 0 00 ~o 

HYDRAULIC SYSTEM 

OPERATI NG PRESSURE 

TESTI NG PRESSURE •• OO. 400 ~ ".OO~OO~OO" Q OO'O"0."OOOOOOO"OO O . 0'OOOO •• 

1500 PSI 

2250 PSI 

HYDRAULI C FLUID • •• ••• •••••••••• • ••••••••••••••• • Military Spec , MIL-D- 5606 

HYDRAULIC FLUID LEVEL oooooO . OO~O O Q~ Should be vi sil be i n reservoir system ~ 

AIR OVER HYDRAULIC BRAKE SYSTEM 

OO.OOOOOO.O . QOOOO OO. OO" O ~OOO" •• • oo. OO • • o o. o. OORMAL AIR PRESSURE 

MI NIMUM PRESSURE 

90/100 PSI 

70 PSI 0000 •• 000 U 0 0 o. 0 O~ 0 0 ~ 0 0 o. 0 ~"." ~ 0 e." 0 .00000.00. 0 ~ O . U 

BRAKE FLUID •••• ~ 0"" 0 0 0 Q 0 0 ~ 0" 0"" 0 0 0 O. 0 ~ Q Q ~ u . 0" ~ 0 0 0 0 0 Heavy duty , l!I.utomo i ve 

BRAKE FLUID LEVEL o oo oO. O.~o Q. O ~ o o~ooo o Wi t hin i - inch of t op of filler hole 

OOLLY AIR TANK • 0 0 • ~ 0 0 • 0 0 • 0 0 • 000 • 0 • 0 0 0 0 .00 •• 00" 0 0 • 0 0 • ~ 00" 0 • 0 0 ~ 2020 elf ~ I N 0 

PRIME MOVER •• 0 • 0 •• 0 ~ Q • 0 • " ~ 0 •• 0 0 • 0 " ~ • 0 • Q • 0 • Q 0 Q 0 • " 0 0 • 0 " 0 0 • 0 ••• 0 • 0 •• 0 0 •• O. M- 26A 1 
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2 . OPERATIII} PROCEDURES, 

2.1 GeneraL 

2.1 .1 Operati on of the transporter is performed by t wo operators, 
one operator seated on each dolly a t the operator's control 
assembly (figure 40). Each dolly 1s operated separat ely and 
independent ly of t he other . 

2 02 Preoperational Check . 

2. 2.1 Before operat ing el ther of the dollies, t he follo\li ng checks 
should be accompli shed z 

2 . 2 . 1.1 Check ele ct rical wi ring for damage and securi t y . 

2 .2 . 1 .2 Check battery for proper wa t er level . 

2 02 .103 Check to see that battery out put cables are connected 
t o batt ery box connect ions . 

2 .2.1.4 Check battery voltage reading 
on electr i cal cont rol panel . 
reading should be a t least 22 

on DC voltmeter located 
(See f igure 40 . ) Voltage 
volt s DC o 

2 02. 105 Check hydraulic reservoi r (figure 34) for proper level 
of hydraulic fluid o For proper level, refer t o Table 
II . 

2 02010 6 Check gasoline and oi l level in poyer unit . 

2 . 2 .10 7 Check ti res for proper air pressure . Refer to Table II 
for correct tire pressure o 

202 01 Q 8 Drai n all condensation from air tank and air fil t ers. 

2 . 2 01. 9 Check mas t 9r cylinder of power clUst er assembly for 
proper level of brake fluid o For proper level see 
Table I I. 

2 . 2 01.1 0 Using p~ime mover as source of air pressure , check 
ai r lines (figure 35) for leakage o Visually check air 
lines for damage and security . 

2 0201011 Check brakes for proper operation by applyi ng and 
releasing. 

2 . 2 .1.1 2 Check dolly for proper lubricationo (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 if proper lubrication is not observed o 
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FIG. 41. LUBRICATION CHART (SHEET I OF 2) 
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KEY 

1 KINGPIN AND THRUST BEARING 

2 BRAKING MF~HANrSM 

J Wl1EEL BEARING (SEE N01E 4) 

f, BRAKE CYLINDER 

5 BUSHING 

6 STEd':RtNG cn.umFR PIN 

7 BUSHING 

g BUSHING 

APrLICATION SYMBOLS 

ra OIL CAN 

~ ZERK GUN 

\1< HAND 

IOF.NTIFICATION LETTER 

GAA 

HB 

TABLE OF LUBRICANTS 

TYPE OF LUBRICANT 

GREASE AUTOMOTIVE AND ARTILLERY 
MILITARY SPECIFICATION MIL-G-I0924 

HYDRAULIC BRAKE FLUID J HEAVY DUTY 
AlfI'OMOTIVE 

LUBRICATION NOTFS 

1 eLF-AN FITTINGS BEFOHE I,UDRlCATlfl:G, WITH DRY-Cl.EANING 30LVRNT J FEDERAL 
SPFX: LFICATION p-s-66L DRY BEFORE LUBRIC ATING. 

2 IF CLIMATF. OR OPERATDlG CotIDITlOOS R'El.,JUIRE 'lHE noLLY TO BE LUBRIC A.'l'EO 
MORE OFTEN TO PnEVI!R1' WEAR OR DETERIORATION , 'I1iE PERSOONEL RESPONSIBLE 
WILl. TAKE R~EUIAL ACTION AS JillI~UIRIID . 

3 LUDRICATE: BROKEN ARROH ITE'J1."i ON BOTH sums OF DOLLY . 

4 REMOVE CLEAN AfI.'!) REPACK WHEEL BEARINGS . 

FIG. 41 . LUBRICATION INST RUCTIONS (SHE ET 2 OF 2 ) 
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2 .2. 1. 13 If dolly is not t o be used immediately , disconnect 
battery out put cables from battery box . 

2 . 3 Starting and St opping Power Uni t and Lamp Tests 

2 . 3. 1 Starting power unit from operator's elect rical control panel ~ 

(See figure 40 . ) 

2. 3.1.1 Position GENERATOR swi tch to ON. 

2 . 3. 1 . 2 Release GENERATOR swi t ch when gasoline engine starts . 

2.3 .2 Stopping power unit from operat or ' s elec rical control panel . 
(See figure 40 .) 

2 . 3. 2. 1 Position GENERATOR swit ch to OFF. 

2 . 3. 2. 2 Release GENERATOR swi t ch when gasoline engine stops. 

2 . 3.3 Starting power unit from generator cont r ol panel . 

2 . 3. 3. 1 Depress Bnd hold GENERATOR START switch. 

2 . ) . 3. 2 Release GENERATOR START switch when gasoline engine 
start s . 

2 . 3. 4 Stopping power uni t from generator control panel . 

2 . 3. 4 . 1 Depress and hold GENERATOR STOP swi t ch. 

2 . 3. 4. 2 Release GENERATOR STOP switch when gasoline engine 
stops . 

2 .3. 5 Lamp t est . (See figure 40 .) 

2.3 . 5. 1 Pos ition POWER switch to LAMP TEST. All indicator 
light s should illuminat e . 

2. 3 . 5. 2 Position POWER switch to OFF . 

2 . 4 Locking and Unlocking Wheel~ 

2 . 4 . 1 Locking wheels . (See figure 40 . ) Locking of t he wheels can be 
accomplished in cent er position only . To lock wheels proceed 
as follows: 

2 . 4 . 1. 1 Start genera t or . 

2 . 4 . 1. 2 Position power switch to ON. 

2 . 4. 1. 3 Pul l center-lock controls upward to LOCK posi t ion . 

2 . 4 . 1. 4 steer wheels t oward cent er position as necessary until 
LOCKED indicator light s i lluminate , indicat ing wheels 
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2.4.1.4 (Con.) 

are locked " Positi on s t eering controls to HOLD 
immediat ely . 

2 04 .1. 5 Return center- lock cont rols t o t hei r normal cent er 
position marked HOLD o 

2 . 4 .10 6 Turn po~er swit ch OFF and cycle s t eeri ng cont rol valves 
to r elieve pressure on the lock mechanism . 

204 . 2 Unlocking wheels . (See figure 40 0) 

CAUTION: Pri or to unlocki ng wheels , always cycle t he s t eering 
controls with the POWER switch in OFF' position to prevent damage 
to the locking device o 

2 0 4 o 2 ~ 1 Position POWER switch to OFF. 

2 . 4 . 2 . 2 Qycle st eering contr ols t hrough t heir full cycle and 
return t o HOLD posit ion o 

2 . 4 . 2. 3 Position power switch t o ONo 

2 04 . 2. 4 Position center~lock cont rols t o UNLOCK . When UNLOCKED 
indicator light s illuminat e t he wheels are unlocked o 

2 . 4 02 . 5 Posi t ion cent er- lock cont r ols t o BOLDo 

2 . 5 Steering the Dolly , (See figure 40 .) 

2 . 5. 1 To steer ei t her t he front dolly or t he rear dolly when t raveling 
forward, perform t he foll owing steps ~ 

NOTEg St eering cont r ols must be i n the ext reme posi t ion, either 
t oward or away from t he opera t or in STEER, before t he s t eeri ng 
cont rol valve will open. When operati ng t he cont rol levers 
bet ween t he posi t ions , use f i rm, quick action. 

2 . 5. ' 02 To move either end of t ransport er away from operator , 
position s t eering cont rols away from opera tor t o STEER 
position. Retain steering cont rols in STEER unt il 
desired degree of t urn is obtained ~ t hen ret urn to HOLD 
positiono 

2 . 5. 1. 3 To move either end of transpor t er t oward operator, 
position steering cont rols toward operator to STEER 
position. Reta i n steering cont rols in STEER until 
desired degree of tUrn i s obtained and then return t o 
HOLD posi t ion . 
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NOTE : The f ront or rear wheels of a dolly may be 
operated independently by following procedures out-
lined in paragraphs 2.4 .1, 2.4 .2 , and 2.5 . 1, using 
only steering control and center-lock control . This 
is necessary !lonly!l during attachment of the dolly to 
the assembly fixture or when locking wheels in the 
center position . 

2 . 6 Operating the Brakes . 

2.6. 1 The brakes of the dolly may be applied by ei t her the prime 
mover operator or the dolly operator . The dolly opera tor may 
apply the brakes by pressing down on t he hand-operated brake 
application valve (figure 40) , located on the right-hand side 
of the operator ' s control assembly . Releasing the band·-opera t ed 
brake application valve will release the brakes. The prime 
mover operator can operat e tbe brakes on both dollies by r o-
tating a band valve mount ed on the steering column of the prime 
mover . 

2. 6. 2 The brakes of the dolly will automatically lock when the source 
of a i r pressure is removed or drops below 50 psi . In order for 
the brakes to be released , the operator mus t open t he petcock, 
located on t he bottom of t he dolly air tank , and bleed the 
pressure from the system or allow t he pressure to be increased 
above 50 psi. 

2.7 Tire Change Procedure . 

2 .7 . 1 Jacking . (See figure 42 . ) Place 50-ton hydraUlic toe j ack on a 
bearing plat e, J/4- i nch thick with a mini mum area af 250 square 
inches . This plate may be aluminum with a 70 durometer rubber 
pad of the same size between plate and floor if used on barge 
deck . The rubber wi ll tend to distr ibute the load evenly over 
the plate area . Plywood can be substituted for the rubber . Po-
sition jack under jack pad . Operate jack until correct height 
is obtained . If jack lift is insufficient f or clearing tire from 
ground, raise to maximum height and place wooden blocks under 
walking beam. Lower jack and block with suitable bearing plates 
of suff icient height under jack and raise walking beam again . 

2 .7 . 2 Wheel removal . (See figure 43 .) Use a 9/16-inch wrench to 
remove hex bolt and lock washer a t center of hub cap . Remove 
hub cap . Bend tabs on lock washer away from slots in axle nut . 
Use "spanner" wrench to remove axle nut .. Remove washer and 
spacer . Pull wheel from axle being careful not to damage seals, 
wheel beari ngs, or axle threads . 

2G7 . 3 Wheel breakdowno (See figure 4J . ) After wheel has been 
removed, place it on a fla t surface and with the aid of a "Big 
Bear" bead breaker or similar device, break bead on both sides . 
Using a J/8- inch Allen wrench and a 5/8- inch socket or box 
wrench , remove the eight bol ts securing the two halves of the 
rim. Tire and t ube repairs can now be made . 
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FIG.42 JACKING FOR WHEEL REMOVAL 
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2.7 .4 Wheel assembly. (See figure 43 .) Posi tion tube in tire . 
Position r im halves on tire~ taking precautions to correct~ 
posi t ion t ube valve in correct hole in rim half . Insert eight 
bolts vi th washers under heads i nt o r im. Place washer on oppo-
si t e side and attach nut s . Torque to 50 foo t pounds . Inflate 
to specified air pressure . 

2.7 . 5 Wheel repla cement. (See figure 43 .) Insert lubricated bear-
ings and seals in rims . Place wheel on spindle, being careful 
not to damage bearings , seals , or axle t hreads . Insert spacer 
and posit ion lock washer adjacent to i t. Thread axle nut onto 
shaft. Pull nut tight wi t h.. spanner wrench (approximat ely 100 
foot pounds of torque) to pull assembly tight against shoulder . 
Loosen axle nut to snug f it. Bend lock washer tabs into slot s 
in axle nut. Replace hub cap wi th bolt and lock washer under 
head . Tighten snugly . 

3. INSTALLATION AND REMOVAL PRO CEDURF.'l~ 

3.1 Installation? 

3. 1. 1 I nstallation of dol l y to assembly fixt ure . (See figure 44. ) 

3.1.1.1 Position dolly direct ly in r ear of and alined wi t h 
assembly fixture . 

NOTE: Proper ali nement of t he dolly and assembly 
fixtUre a t t his poi nt will eliminat e unnecessary 
movement of the dolly duri ng i ns talla t ion. 

3.1 .1.2 Remove operat or 1s seat as out lined i n paragraph 
6 . 2 . 1. 1. 

3. 1.1.3 Using f i xt ure jacks ~ raise assembly fixt ure t o height 
necessary for dolly clearance o 

NOTE: Procedures out lined f or raisi ng and loweri ng 
the assembly fixt ure should be used to accompli sh 
paragraphs 3.1.1. 3 and 301.1.70 

3.1. 1.4 Move dolly under assembly f i xt ure unt il lower corners 
of cradle ali ne wi th t runnion grooves on dol l y . 

3.1 .1. 5 Raise or lower caster wheel unti l t op surface of 
trunnion grooves are parallel with bottom surface of 
cradle . 

3.1.1.6 Check horizontal and ~ertical alinement of dolly 
trunnion grooves with corners of cradle . 

3.1.1.7 Lower assembly fixt ure onto dolly until a t taching bol t 
holes of dolly snd assembly f i xt ure al ine . 
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3 . 2 

CAUTION ~ Do not allow full weight of assembly fixture 
on dolly as damage to cas t er wheel will result . 

3. 1 . 108 Secure cradle to dolly t runnion usi ng clamps provided 
wi t h fixt ure; t wo clamps provi ded for each dolly . 
(See rigore 45 ,) 

3 .1.1. 9 Extend cast er wheel. (See figure 44 . ) 

3 .1 . 1. 10 Unlock drawbar by loosening drawbar locking screws . 

3.1. 1 .11 Lower assembly .fixt ure ont o dolly . 

3 .1. 1 . 12 Remove jacks . 

3 .1.1.13 Remove jack pads o 

3 . 1.1.14 Repla ce operat or 1s seat . 

3 .1 .1. 15 Connect pneumatic l i nes as r equired . 

Removal 0 

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

NOTE: Procedures out l i ned .for loweri ng and ra i sing an assembly 
fixt ure shOUld be used t o accomplish paragraphs 3 .2.1 . 5 and 
3 . 2 .1 .7 . 

3 .2. 1.1 Remove clamps locat ed on f i xt ure whi ch secure cradle 
t o dol l ies . (See f i gure 45 .) 

3 .2 . 1. 2 Disconnect pneumat ic l i nes. 

3.2 .1 . 3 Extend cas t er wheel . 

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

3.2 .1.5 Raise assembly f i xt Ure unt il dolly can be moved clear 
of assembly f i xt ure. 

3 .2.1 . 6 Move dolly clear of assembly fixt ure " 

3.2 . 1.7 Lower assembly f i xt ure . 

4. SHI PMENT BY BARGI<. 

4 . 1 Descriptlo.14 

4 . 1 . 1 The S-1 t ranspor t er and i t s boost er cargo wi ll be shipped aboard 
the Saturn barge ~ "Palaemon ll • 
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4.2 Loading a t M~FC g 

4 .2 . 1 The barge will be secured in its sli p , t he bridges positioned, 
and t he barge correctly ballasted before at t empt ing to load . 
With t he aid of t he dock winch facility ~ t he 3-! t ransport er 
will be loaded on t he barge with t he rear dolly ent ering first . 
Posi t ion t he transpor ter as shown in figure 46. The wbite l ines 
on t he deck of the barge are guide lines for t he out side edge of 
the transport er wheels. Red lines on t he deck of the barge 
indicat e lanes i n which t he wheels of t he t ranspor t er must stay . 

4 .2 .2 I t is possible, if necessarY 9 to back the ~I t ransport er aboard 
the barge usi ng t he pri me mover ~ M=26 t ra ctor . 

4 . .3 Tie---Down Arrangem!W-b_ 

CHAI N NO . 

1 

2 

) 

4 

4 . 3 . 1 The arrangement of t he chain tie- down of the Saturn ~I stage 
transpor t er to t he deck of t he barge i s shown in figure 46. 
Table III lists t he t erminat i on points for each numbered chain 
shown i n figure 46 . Chains used are 25 j OOO pound cargo tie- down 
chains . Cargo tie~down rings are screwed into the deck pl a t es 
to receive the chains . All 25,000 pound chains are to have 
1000 pound pre~·load and all hooks and chai ns safety wind. 

4 .3.2 The cho cks are chained toget her as shown in f i gure 46, using 
10 9 000 pound car go tie·~down chains . Twelve by t welve by 
t went y=four inch timbers are pl aced under ea ch drawbar ana t he 
support wheel ret ract ed before t i ei ng i t down. 

4 . 3 .3 Twelve inch wide by seven feet long t imbers should be placed 
under ea ch walking beam as sho~n . I t should provide 1/2=inch 
clearJ.l.t'.c-e bet ween t he t imber a.nd walking beam after applying 
pre~tension load in t he chai ns , 

4 . 3.4 The t ie=-down a.rrangement al so i ncludes a cable ba ckup system. 
Eight , 3/4 inch ~ 6 x 19 steel cable and one i nch by 18 inch 
j aw and eye turnbuckle assemblles are used \/1 t h ea ch t ransport er 
dolly . I t s t er minat ion point s 8 1'8 shown in figure 46 . Ea ch 
cable assembly requires a pre=load of approx.i ma tely 500 pounds . 

TABLE III. TIE-OOWN CHAINS TEllMINATION (25 , 000 POUND CAPACITY) 

FROM - DECK DESI GNATIOlI 
REAR OOLLY FRONT OOLLY TO ~ TRANSPORTER STRUCTURE 

])..) A-1 0 Upper Bra cket on Cradle 

D- ) A- 10 Lower Bracke t on Cradle 

])..2 A- 11 Upper Bracket on Cradl e 

]),,2 A- 11 Lower Bracket on Cradle 
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TABLE III. TIr,..OOllN CHAINS TERMINATION (25,000 POUND CAPACITY) (Con. ) 

CHAIN NO . 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

17 

FROM - DECK DESIGNATION 
REAR OOLLY 

A- 2 

A- 2 

A- 3 

A- 3 

D-1 

A-1 

B-3 

0-3 

D-1 

A- 1 

0-4 

B-4 

D-1 

FRONT OOLLY 

D-11 

D-1 1 

D-10 

D-10 

B- 11 

0-1 1 

0-10 

B- 10 

B- 12 

0-12 

11-9 

0-9 

B- 12 

TO - TRANSPORTER STRUCTURE 

Upper Bracket on Cradle 

Lower Bra cke t on Cradle 

Upper Bracket on Cradle 

Lower Bracket on Cradle 

Drawbar At taching Bracket 

Drawbar At taching Bracket 

Drawbar Attaching Bracket 

Drawbar Attaching Bracket 

Walking Beam Stub Axle 

Walki ng Beam St ub Axle 

Walki ng Beam St ub Axle 

Walking Beam Stub Axle 

Through ~e of Drawbar 
t o A- 1 

Through Eye of Drawbar 
t o 0-12 

4 .4 Unloading at AMRs 

4.4. 1 The barge \1111 be secured at t he Saturn unloading facili ty , t he 
unloading bridges installed, and t he barge correctly ballast ed 
before the unloading operat ion. All tie-down chain and cable 
Bssemblies wIll be removed and secured aboard t he barge, 
including the brackets and attaching hardware on the cradles 
where chains number 1 through 8 t erminate . The M- 26 tractor, 
prime mover for 3-I transporter, is backed aboard the barge and 
connect ed to the front dolly of the transporter. The 5-I st age 
is then moved to the launch site . 
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5. SATURN &-1 PORTABLE JACKS. 

5. 1 Description. 

5. 1 .1 A system consisting of four electrically- operated screw jacks 
has been designed for lifting Saturn 5-1 stage on assembly 
fixture, (J- AF- 12004) off the dollies. This allows dollies to 
be removed for other use or repa i rs , 

5 . 1 . 2 Each of the four identical portable jack assemblies (J- 10426625) 
consists of a 25- ton screw jack mounted on a pyramidal base and 
driven by 8 1- horsepower , 220-volt, 3 phase gear motor, wi t h a 
maximum lift of 18 inches . (See figure 47 0) A reversing motor 
starter with push button controls is used in conjunction with a 
limit switch to control raising and lowering of each jack. 

5.1 .3 A set of four cables consis t ing of one 100- foot power supply 
cable, one 75- foot cable, and two 30-foot cables, is used to 
connect power supply with t he four jacks as shown in figure 48 . 

5. 1.4 A circular level is mounted on the base with the screw jack to 
facilitate leveling. Jacks must be level to prevent damage when 
lift ing assembly fixture and booster . 

5. 2 Work Area Requirements . 

5. 2 .1 A level or near level rectangular area 30-feet by SO-feet . 

5.2 . 2 A herd- surfaced area of concrete or asphalt . 

5.3 Power Requirements . 

5.3 . 1 Power supply or electrical genera t or . 

5.3 . 2 220-240 volt, 6O-cycle, AC 3-pbase, 6O-amp J 4- wire system . 

5Q3.3 A 100- foot long power supply cable, (C- 10426926) is furnished 
with Crouse-Hinds connector, Type APJ, Model M- 54J or equiva-
lent, which ma t es with Crouse-Hinds AR 646 or ARE 6465 
receptacles, or equival ent . 

5 . 4 Posi tioning Booster. 

5.4 . 1 Tow transporter into desired position and remove outrigger seat 
assemblies 

5.4.2 Attach two jack pad assemblies to both forward and rear cradles, 
using leveling stands (J-MiT- 12012- 4-O) and (J-MiT- 12012- 3-O) 
respectively. Secure each jack pad assembly with two pins . 
(See figure 49 . ) 

5. 4 .3 Remove eight bolts which secure dolly to each cradle . 
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5.5 Electrical and Mechanical Checkout. 

5.5 . 1 Connect jacks to power supply and operat e for funct ioning t es t 
before placing under jack pads for lifting . 

5 . 5.2 Connect three cable assembli es bet ween jacks as shown on 
Drawing D-10426929 or figure 48 . Any j ack may be used to con-
nect to power supply wi t h cable assembly (0-10426926) as all 
jacks are identical . 

5.5 . 3 Check all connections and insure power supply 1s compatible 
with requirement s (220-240 volts, AC, 60 cycles, 3- phase , 
4- wire, 60 amps). 

5. 5.4 Turn the power on . 

5. 5 . 5 Check each jack individually for correct functi oning by oper-
ating up and down for a short distance o Ja ck screw must not be 
allowed to rota t e while motor is running . Jack screw will not 
raise or lower if allowed t o rota te o Rota t ion of screw will 
cause incorrect functioning of l i mit swi tch with possible 
damage resulting . Correct opera t ing speed of jack screw is 
about 1/2 inch per minute . 

5.5 . 6 When jacks do not operate in correct response t o cont r ol buttons 
or cannot be raised from lowered posit ion, t he phase conne c-
tions in power supply cable may be i mproperly i nstalled Q 
Corrective action for t his condition is to have a qualified 
electrician change t wo of the t hree- phase connect ions in the 
Cr ouse-Hinds, or equivalent, connector of power supply cable 
assembly (C-10426926) . Do not change ground connection . 

5 . 5. 7 Check limit switch operati on by rai sing j ack s crew to upper 
limits . Normal limit switch set tings are 1 /2~inch raise for 
lower limit and 16t i nches f or upper limit. If limit swi t ch is 
correctly set, jack shOUld stop at 1~inch raise . 

5.5 .8 Lower jacks to lower limi t and check swit ch operat ion. 
switch operation is faul t y, i t mus t be correct ed before 
jacks. 

5.6 Positioning Jacks Under Jack Pad. 

If l i mi t 
usi ng 

5 . 6.1 Place jacks under jack pads with fork l i f t truck . (See figure 
50 . ) Jacks should be posi t ioned with opera t or1s side 
away from transpor t er as shown in figure 4B . 

5.6 . 2 Level all jacks o Level bubble must be entirely withi n circle 
when jacks are under load . 

5 . 6 . 3 Center all jacks directly under socket s of respective j ack pads . 
(See figure 51 . ) 
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FIG. 50. POSITIONING JACK ASSEMBLY 
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FIG. 51. JACK ASSEMBLY UNDER JACK PAD 
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5. 6.4 Raise each jack within 1/4 incb of socket . If jack is not 
centered under socket, jack must be moved to proper position. 
Re- check levels and level jacks if necessary . The operation of 
jacks under load and no t level may damage jacks, cradles, and 
booster . 

5.7 Lifting. 

5.7.1 Raise each jack individually to solid contact but do not lift 
load . Adjust two 1/2- inch set screws in headlock bracket to 
contact end of jack pad and secure wi t h lock nuts. The headlock 
bracket prevents rotation of jackscrew while lifting load. 

5. 7 .2 Jacks are now ready for lifting cradles of dollies . All jack£ 
must be raised or lowered si multaneously during lifting opera-
tion. If one or more jacks are not level during lifting 
operation, all jacks must be stopped, lowered, and re-leveled 
before proceeding . 

5.7.3 Start all jacks together and raise to height required to remove 
dollies . Dollies may now be removed . (See figure 52. ) Jacks 
may be left extended or may be lowered . When lowering, all 
jacks should be lowered simultaneously t o desired height or 
until first jack reaches l ower limit , t hen all must be stopped. 

5.8 Storag~ 

5.8 .1 Storage for considerable periods of t ime should be accompli shed 
by posit ioning jack with maj or portion of weight supported by 
rigid j acks or blocking under cradles . 

5. 9 To Replace Cradles on Transporter. 

5.9. 1 Raise jacks t o required height simultaneously . 

5. 9.2 Back dollies under cradle . 

5. 9.3 Lower jacks simultaneously unt il cradles are supported by 
dollies . 

5. 9.4 Lower jacks to lower limit, t hen raise 1/2 inch . 

5. 9. 5 Remove jacks and jack pad. 

5.9.6 Secure each cradle to dolly wi t h eight bolts 

5. 10 !mergency Use: Dolly Repa i rs . Tire Change , Etc . 

5. 10 . 1 A level area must be used . 

5.10 .2 Use two jacks to raise forward or rear cradle . This allows 
removal of a dolly or part s of 8 dolly for ti re change or 
repair . 
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FIG. 5-2 FIXTURE ASSEMBLY SUPPORTED 
BY JACK ASSEMBLIES 
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5.10 . 3 Two jacks will be used on the S8me 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 3D-foot connecting cable . Dolly can be 
removed , repaired, and/or replaced with operable dolly. 

5. 11 Lubrjcation Instructions. 

5.1 1. 1 Jack . Lubricate once per month of normal operation with 
extreme pressure grease or molydenum disulfide type grease . 
Recommended greases are Mobilplex E.P. #1, Texaco E.P. #1, 
Molykote Type G or Molytex Grade #2 . 

5.11.2 Motor Ball Bearings. Relubricate each 3 
mended lubricants are, Socony Mobil BRB, 
Shell Al vania No . 2 . 

to 5 years . Re,com-
lifetime grease or 

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

6 . PREPARATION OF OOLLIES FOR SHIPMENT BY COMMERCIAL CARRIER. 

6.1 General. 

6 . 1 . 1 The dolly may be shipped by either motor freight or by rail-
road. When shipping the dolly by motor freight, special 
permits will be required because the doll y , as loaded, is 10 
feet 8 inches wi de . When shipping the dolly by railroad, 
special routing will be required . The minimum U. S. rail 
profile is 10 feet 8 inches. If the dolly is to be shipped by 
railroad, the power unit and battery box should be removed and 
shipped by motor freight. Tie-down procedures (figure 53) are 
essentially the same when shipping by motor freight or by 
railroad except, when shipping by railroad, additional suppor t 
should be applied by providing tie-downs through the core 
support holes in the walking beams . 

6.2 Loading and Tie- Down Procedures for Operator's Seat . Detachable 
Drawbar. and Dolly . 

6. 2. 1 To remove operator ' s seat and drawbar and prepare dolly for 
shipment, perform the following steps: 

6.2 .1Q 1 Raise operator1s seat (back f irst) permitting attach-
ing end of operator's sea t t o unlock and slide out of 
operator1s seat bracket. 

6.2 . 1.2 Place operator 's seat in bra cket 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 pneumatic tubing 
between drawbar and dolly . (See figure 53. ) 

6.2 ~ 1 . 4 Cap all free ends of pneumatic tubing and electrical 
cables. 

6 .2 . 1 . 5 Secure three hoist ing slings of equal lengt h to drawbar, 
one near each corner, and then a t tach to crane . 

NOTE: A lifting device other t han a crane may be used 
to load the drawbar and dolly providing i t does not 
contact any electrical cables or pneumatic tubing, 
steering cylinders , brake cYlinders, or ot her parts 
that may be damaged by the lift ing device . 

6.2 .1.6 Using crane , remove sla ck in hoisting slings and retain 
in t his positiono 

6 .2 .1.7 Retract cast er wheel . 

NOTE : The drawbar must be supported at each of the 
three corners as out lined in paragraphs 6 .2. 1 . 5 and 
6. 2. 1 . 6 pri or t o l oosening t he drawbar l ocking screws. 

6 .2 .1 .8 Unlock drawbar by loosening drawbar locking screws . 

6.2 .1.9 Remove drawbar pivot pi ns t o free drawbar . 

6. 2.1 .10 Using crane, place drawbsr on fla t-bed trailer or rail 
car . Remove hoisting s lings . 

NOTE: The drawbar should be posit i oned so t hat the air 
tank , valves, a i r fil t ers, and t ubing are on t he top 
side of the drawbar and cl ear of tie- downs and other 
equipment . 

6 .2 .1 . 11 Secure drawbar in position with tie- downs at pintle and 
two connecting poi nts . 

6 .2.1.12 Se cure f our hoisting slings of equal l engt h t o dolly 
hoisting lugs . 

6.2 . 1 . 13 Using crane , place dolly on fla t-bed t railer or rail 
car . Remove hoisting slings . 

NOTE: The dol ly should rest on wooden support blocks 
placed a t each end of t runnion . 

6 .2 . 1 . 14 Secure dolly in position wi t h tie- downs through four 
hoisting lugs . Ensure that boomers have been tightened 
sufficiently . (See figure 54. ) 
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6 .2.1 . 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 conta ct any steering 
cylinders, brake cylinders, pneumatic tubing, electri-
cal cables, or other equipment that may be damaged. 

7. PREPARATI ON OF FIXTURE FOR SHIPMENT BY COMMERCIAL CARRIER. 

7 . 1 General . 

7 .1 .1 If it becomes necesssry to ship the assembly f ixture from AMR to 
MSFC by commercial carrier rather than on t he 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 dol ly removal, lower the assembly 
fixture onto supports placed under both cradle s. Support the 
truss weldments (J- AF- 12004-1) with blocks at the center flanges. 
Remove the 24 bolts, nuts, and washers from the flanges of the 
truss weldment and the spa cer plate . (See f igure 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 s hipment . Repeat the procedure 
for t he aft cradle (J-AF-12004-1-O). 

7 . 1.4 Loading on commercial carrier . With all of the fixture disas-
sembled, it may now be loaded on 4D-foot long flat bed trailers 
in the arrangements shown i n figures 56, 57 , and 58 . 

7.1 .5 Loose hardware. 
ers provided and 

All loose 
loaded on 

hardware is to be placed 
the trailers as shown in 

in contain-
figure 55 . 

7.2 Preservation of Assembly Fixture . 

NOTE: The following procedures should be performed as soon 85 possible 
after disassembly and should be repeated at 3D-day intervals if 
necessary . 

7.2 .1 Clean mating surfaces of forward cradle assembly, truss weld-
ments, a f t cradle assembly, and spacer plates and rollers in 
forward and af t cradle assemblies with dry-cleaning solvent, 
Federal Specification P-5-661, in accordance with paragraph 
3 .2 . 1 of Military Speci f ication MIL-P-116 and apply P- 3 corrosi on 
pr eventive, Military Specification MIL-G-16173, to mating sur-
fa ces and rollers . 
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Bind trus ses t op and bottom; 
bottom with s tee l strap QQ - S-781 
or equal, U; \vide x 0 . 035 thk. 
Loca te approx . 2 fr om each set 
of wood spacers as Sho\ffi 

SECT. 
\\ 1't~,,~_I ___ - Nail 3 x 6 x 90 wood cleats t o 

~'\:::. - V'\:::. fl oor at each end flush with 
inside o f flanges and on t 
of trusses as sh own 
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as sh0v.:j \ 

CR ADLE 

14 3/4 

- - [J----

, , 
\ 

\ 

12 X 12 
X 12 

02 X 12 ' 
!-,X:>..:.2 >;t--j ;e: 

~ , 

I 

/ , , 

~18 

0 ' 
'"" ' ~ , 
<Xl -- , 

© 
--~-

Forward Cradle 
( J-AF-120 0 4-4-0) 

o 
Nail 12 x 12 x 36 
l"Iood c l ea t t o floor 
on £ of c radle as 
shown (2 places) 

\M270 Trailer Floor 

i_\ F 
, 

~ 26 1 O? x 12 x 3 1 1 \ 
: 

1 

FIG. 5 7. PA CKING AFT AND FORWARD CRA DLES 

02 Xl2 

,--, , 
F--

r Nail 10 x 10 x 12 wood 
/1 cleats to floor as shown. CRADLE 

o , 
I 

C_l 

\ 
\ 

------~.- 0 

-- , 

r -- l 2x12 36 

! LAft Cradle,(J-AF-12 00 4 - 1- 0 ) 

3 5 tooth s procket (on af t crad le only). 
Place aft cradle on trailer with s procket 
UP as shown. 

~ ,-- " 12 X 
I ld~i% !S.>.x 10 I X 12 ~ x 361 

14 3/4 

1 
Na il 8 x 10 x 28 woo~ '/"0 /1 8 x 10 x 36 wood 
spacer to floor as 
shown (4 places ) 

s pacer to f l oor as 
shown (2 places ) 

r= _ _ 

LNail 12 x 

1 181 
0 

© 0 

I 
,--, 
, <Xl 
' N 
, ~ 

, 0 , '"" , ~ 
<Xl 

~ 
0 
0 

PROCEDURE EP-141 PAGE 143 OF 147 

Nail 12 x 12 x 20 wood 
cleat to floor as shown 

'-- Four 10,000 lb chains with load 
binder. Extend l ead end of cha in 
through tie down bracket eye, wrap 
around bracket and through SB1TJC 

eye t o oppos ite stake pocket as shown. 
12 x 12 wood 

cleat to floor as ShO'ffi 
(I, places) 

12X 
X I2 

~ 
I)- 12 /j,012 

LNa il x 1 o x 28 wood 
s pacers t o f l oor as 
shown (4 places ) 



" 

PROC EDURE EP 141 PAGE 1450F 147 

~
4- RI NG SECTI ON S(J-AF -12 004-2- 0) ~~ X 4 X S WOOD CLEAT, NAIL 

( S T A C KED 2 HI G H ) ~O SPACER EACH S IDE OF RING SECTION ( TYP. 16 PLACES ) r-
~~~~~~~~~~~~~~==========~~=====r~~~~~~~~~~~~~~================~====================~r===============~===4~" ~2 X 4 X 14 WOOD CLEATS, NAIL AT END OF 

~ 
__ --EJi':J~-----------F~ _ /" EACH SECTION ( TYP . 4 PLACES ) 

2 X 4 X 42 WOOD SPACER 
( TYP. 2 PLACES) 

..Pi 

/ "- ,. ._. 

L . 

F IG. 58 . PA CKIN G R ING SE C TI O NS 

, , 

_

~_4 - RING SECTIONS (J -AF -12004-3-0) 
~~- I: ::::::= 

}J ( STACKED 2 HIGH ) 

2 X 4 X 10 ~ 2 X 4 X 8S WOOD 
WOOD CLEATS, NAIL SPACER ( TYP. S 
AT END OF EACH PLACES ) 
SECTION ( TYP.4 PLACES) 

1 X 10 X 20 WOOD 
CLEATS , NAIL TO 
FLOOR OF TRAILER 
FOR SECTIONS TO 
REST ON ( TYP. 12 
PLACES ) 

r 2 X 4 X 8S ' WOOD SPACER (REF ) . 

-- ·r ._1 L., J\ 

~ L ---- I , 
.-I" ... J. . ..J._ 

, 
- --~ '" - -- ~ --- .... 

~ ~ -

EYE BOLTS 
( TYP .8 PLACES) 
FURNISHED 

:;zJ 

_/ c- ~ 
\ L., _ 

,.. - . , .. -c::;-
--"1.-- • 

--

------- "'" ~ 
_ . . - . -- -~'.d 
. . 

. ----- .. . 

-

---- 2 X 4 X 10 WOOD CLEATS, NAIL 3 ON OPPOSITE 
SIDES OF EACH BOTTOM SECTION 

10,000 lb. CHAIN WITH LOAD BINDER OR !o;" DIA. 
/ --WIRE ROPE RUN THROUGH EYE BOLTS LOCATED ON 

RING SECTIONS TO SECURE LOAD TO SEMITRAILER 
( TYP. 8 PLACES) AS SHOWN 
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PROCEDURE EP- 141 147 
OF 

147 

7 0202 Clean attaching hardware (loose hardware) for assembly fixture 
with dry-cleaning solvent, Federal Specification P-S- 661, io 
accordance with paragraph 3. 2 . 1 of Military Specification 
MIL-P-1 16 and dip parts in P- 9 preservative lubricating oil, 
Military Specification MIL-L-644. Package in accordance with 
Met hod 1 of Mili tery Specification MIL-P- 116. 


