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SECTION |
INTRODUCTION
1-1, INTRODUCTION.
1-2, This manual contains the description and operation instructions for

the ground handling equipment provided by Lockheed Missiles and Space
Company (LMSC) for ground support of Agena B vehicles. This equipment

is listed and described in section II. A typical vehicle handling sequence
ig inclndad in aaction 1.

1-3. For convenience, the ground handling equipment is divided into the
following four categories: Vehicle Handling VYokes, Vehicle Hoisting Equip-
ment, Mobile Equipment, and Fixed Stands and Special Equipment. The
operation instructions ior each of these four categories of equipment are
covered in separate sections.

1-4, PURPOSE OF EQUIPMENT,

1-5. The ground handling equipment covered in this manual is used for
handling and supporting Agena B vehicles while they are being assembled,
disassembled, transported, transferred, stored, lifted, tested, alined, and
mated with their companion booster adapter and booster on the launch pad.
Other equipment covered in this manual is used for handling and supporting
the booster adapter. '

1-§. REFERENCE PUBLICATIONS.

1-7, Operation instructions and supplemental data for some of the equin-
ment covered in this manual ¢an be found in related LMSC or vendor manuals,
Missing vendor manuals should be obtained from the equipment design organ-
ization. Operation instructions for the ground handling equipment uged in
handling and supporting the various payloads can be found in separate LMSC
manuals {or each payload. These reference publications are listed in table
1-1, - C '

1-1
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Section I
Table 1-1. Reference Publications
PUBLICATION NO.

TITLE OR VENDOR
Auxiliary Hydraulic Cart Operation and LMSD-6278
Service Instructions Manual
Center of Gravity and Moment of Inertia LMSD-445923
Eguipment Operation and Service Manual
Vehicle Transporter Operation and LMSD-446256
Service Manual
Vehicle Checkout Stand Operation and LMSD-416385
Sorvice Manual
Vehicle Pitch and Roll Stand Operation and LMSD-447039
Service Manuai
Agena Handling Equipment LMSD-918000A
Maintenance Instructions Manual
Installation and Removal Trailer Air Logistics Corp.
Model 4100R, Operation, Service and Pasadena, Calif.
Repair Instructions
Auxiliary Power Pack, Model 2410, Ai: Logistics Corp.
Instaliation and Operation Instructions Pasadena, Calif.
NASA Ground Handling Equipment Operation LMSD-917154A
Instructions, Agena Model No. 10205
Advent Payload Ground Handling Equipment LMSC-919445
Operation Manual, Agena Model No. 8205
Payload Ground Handling and Service LMSC-918496
Equipment Operation Manual, Agena
Model No. 5205 |
MIDAS Payload Ground Handling Equipment LMSC-920008
Operation Manval, Agena Model No. 7205 ‘
Digital arnd Analog Payload Ground Handling - LMSC-920035
Equipment Operation Manual, Agena Model
No. 11205 and 16205

1-2
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SECTION 11
| EQUIPMENT SUMMARY AND DESCRIPTION
~ 2-1. GFNERAL
g 2-2, The ground handling equipment required for supporting Agena B ,
| vehicles and the vehicle model or models for which each equipment item is
: required are listed in table 2-1, Subsequent paragraphs contain the func- g
‘ tional and physical descriptions of this equipment.

Table 2-1. Ground Handling Equipment Summary : |
| VEHICLE i
PART | MODEL | Fi5.| MODEL g
ITEM NAME NO. NO. NO.| USAGE®*
VEHICLE HANDLING
YOKES:
1 | Vehicle Handling Yoke 1507316 205-47 2-1 C
2 | Vehicle Hualllng Yoke | 1408712 | 205-459 | 2-1 C
3 | Vehicle Handling Yoke 1509201 205-492 | 2-1 C
4 | Vehicle Handling Yoke 1508202 | 205-493 | 2-1 C
5 | Vehicle Handling Yoke 1510568-
501 205.500 |2-1 |B,D,G,J
6 | Vehicie Handling Yoke 1510568- ,
503 205-500 | 2-1 {B,D,GJ,L
7 | Vehicle Handling Yoke i585908 | 205-534 |2-1 |FHIX
8 | Vehicle Handling Yoke 1583502 | 205-910 | 2-1 E N
VEHICLE HOISTING | - i
EQUIPMENT: , 5
bt
9 | Vehicle Tiit Sling 1503703 | 205-443 1
10 | 2dapter-Hoisting Tilt _
Sling Fitting 1508955 | 205-490
11 | 2ZX-Tank-Hoisting Tilt
" | Sling Fittings 1508956 | 205-491
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..
Table 2-1, Ground Handling Equipment Sammary (Continued)
i VEHICLE
PART MODEL | FIG.|] MOIEL
ITEM NAME NO. - NO. NG, | USAGE*
12 | Vehicle Tiit Sling Adapter | 1507611 205-476 | None C
13 | Vehicle Tilt Sling Cable
- .} Assembly 1510085 205-418 | Ncne J
© 14 | Yoke Beam: Assembly 1511187 205-505 2-2 1B,D,G
15 - | Yoks Beam Assembly 1586113 205-43C | 2-2 |E,F,H,LK
- 16 | Yoke Peam Assembly 1583878 205-912 2-2 {B,D,G,J,L
17 {Vehicie Horizontal =
- - | Hoisting Sling 1506311 | 205-47T | Nome Cc
18 | Vehicle Horizontal
) Hoisting Sling 1512162 205-527 2-3 A z
19 | Vehicle Vertical | !
o Hoisting Sling : 1082125 205-3 2-6 C ‘
20 jHorizontal Yoke ~
} Removal Siing 1506525 205-430 | 2-4 C
21 [ Horizontal Yoke . : (\)
Removal Sling 1585926 205-430 | 2-4 {B,DthrulL -
%2 | Yoke Removal Sling 1592233 205-909 2-4 G, L
Sa 23 | Vertical Yoke Removal '
L5 Sling | 1506526 | 205-430 | 2-4 A
i - 24 | Adapter Hoisting Plate 1511486 205-430 | None C
5 - 25 | Engine Hoisting Sling 1082276 205-14 2-5 A
SR 26 | Forward Midbody Sling 1087618 205-62 2-6 C
27 | Vehicle Tension Hoist
Strap 1507743 205-488 | None C
28 | Vehicle Tensicn Hoist ‘
- {Strap 1592600 | 205-762 | None L
29 | Vehicle Tensicn Hoist
Strap 1599792 205-1108 | None G
MOBILE EQUIPMENT:
30 | Forward Midbody Stand 1087917 205-61 2-6 C
31 | Vehicle Handling Doliy 1503447 205-428 | 2-7 A
32 | Vehicle Handling Dolly o -
Tow Bar 1506332 | 205-488 | None A
33 | Vehicle Transporter 1503448 | 205-429 | 2-8 A
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Table 2-1, Ground Handling Equipment Suramary (Continued)

VEHICLE

PART MODEL | FIG.y MODEL
ITEM NAME NO. NO. NO.{ USAGE*
34 | Vehicie Transporter
Conversion Equipment 1591271 | 205-906 | None B
35 | Vehicle Transporter Tank
Pressurization Hose 1593007 | 205-914 : None A
36 | Adapter Handling Dolly 1508168 | 205-485 | 2-9 A
37 | Vehicle Mating Dolly 1087102« C,GH1,
503 205-43 2-10 | K,L
38 | Vehicle Horizontal C.G,H,]1,
Mating Fixture 1591165 | 205-795 | 2-11 | K, L
39 | Vehiclie Mating Dolly 1508890 | 205-485 | 2-12 C
40 | Vehicle Checkout Stand 1508697 | 205-16 | 2-13 c
41 | Auxiliary Hydraulic Cart | 1500481 |205-34 |2-13| C,J
42 | Vehicle Holding Dolly 1585127 |205-531 | 2-14] C
43 | NASA Facility Checkout - ~ :
Vehicle Holding Dolly 1589531 | 205-719 | None | 0205-0005,
_ FHLK
44 | Engine Removal Dolly 1586389 | 205-65 2-15 A
45 | Engine Maintenancr 8001-800- |
Stand ** 005(LMSC-
1062204) | 205-10 | 2-16 A
FIXED STANDS AND
SPECIAL EQUIPMENT:
46 | Vehicle Pitch and Roll o }
Stand 1503443 | 205-428 | 2-17 A
47 |Vertical Workstand 1503450 |[205-431 (2-18f A
48 | Vertical Assembly . SR 1
Fixture 1506501 }205-59 1 2-19] A
49 | Center of Gravity and - ' PR DR
Moment of Inertia -
Equipment 1506710
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Table 2-1. Ground Handling Equipment Summary (Continued)

VEHICLE
PART MODEL | FIG.| MODEL
ITEM NAME NO. NO. NO. | USAGE *
50 | Vehicle Weighing and
Center of Gravity B,D,E,
Determination Fitting 15898507 205-712 | None | F,G
51 | Vehicle Tilt and Rol}
Equipment 1510878 | 205-504 | 2-21 A
52 | Vehicle Alinement , E,F,H,
Equipment 1586073 205-725 | None | LK
53 |Horizontal Vehicle
Checkout Work Platform 1592341 205-913 | 2-22 A
54 |Horizontal Mating Work
Platform 1597518 | 205-961 | 2-23 | G,L
55 | Vehicle Shelter 1062737 | 205-532 | 2-24 A
*VEHICLE MODEL CODE:
A 5205 thru 16205 (All) D 7205 G 11205 J 14205
B 5205 E 8205 T 12205 K 15205
C 6205 F 10205 I 13205 L 16205

** Manufactured by Bell Aircraft Corporation

2‘30
2-4.

2-5.

2-4

VEHICLE HANDLING YOKES, (See figure 2-1.)

-

FUNCTION. The vehicle handling yokes provide a means of attach-
ing and supporting the vehicle on equipment used during vehicle handling,
lifting, storing, checkout, and mating procedures.

DESCRIPTION. Each yoke consists of two circular aiuminum or
steel ring assemblies, a forward ring assembly and an aft ring assembly,
which are mounted around the periphery of the vehicles. The weight of each

- aluminum ring assembly is approximately 150 pounds; each steel ring assem-
bly weighs approximately 300 pounds. The inner diameter of each ring as-
sembly is 60, 00 inches; the outer diameter of each ring assembly at the
bearing surface is 71. 00 inches. Each ring assembly has an I-beam cross
section. The inner flange is shaped to fit the vehicle. It has cutouts for the
vehicle fairings and is covered with a protective rubber strip. Installation
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NOTE

TYPICAL :OR ALL AGENA B
MODELS EXCEPT MODEL 6205

e S g
P

R e

FETCE YL R

1. HALF-RING HORIZONTAL HOISTING HOLE (&

2. YOKE-BEAM FITTING HOLES (6)

3, TIEDOWN HOLE (&

4. HALF-RING VERTICAL HANDLING EYEBOLTS (12!
5. HORIZONTAL HOISTING HOLES (2
6. AFT YOKE BEAM SOCKET FITTING (2
1. VEHICLE MOUNTING HOLES (46)

8. VEHICLE TILT SLING ATTACHMENT LUG
9. RING ASSEMBLY OUTER FLANGE

10. HALF-RING ASSEMBLY FITTING i)

11 RING ASSEMMY INNER FLANGE

RS gt T I e R R R

L2

Figure 2-1. Vehicle Handling Yokes (Sheet 1 of 2)




LMSC-916670A

Section II
| NOTE
‘. USED ON AGENA B MODEL 6205

| |
k . i
; 1 :
! ;
1 |
]
1. VEHICLE HORIZONTAL HOISTING HOLES | |

2. FITTING FOR VERTICAL HANDLING OF HALF-RING 112

3. HOLE FOR HORIZONTAL HANDLING OF HALF-RING (@ ‘-

4 HOISTING TRUNNION FOR VEHICLE TILT SLING (2

5. ATTACHMENT . POINT FOR VENICLE TRANSPORT

TIEDOWN EQUIPMENT (&

8. ATTACHMENT POINT FOR VEHICLE TILT SLING

. HALF-RING ASSEMBLY FITTING 4
i wet.s

Figure 2-1. Vehicle Handling Yokes (Sheet 2 of 2)
2-6




boltholes are provided on the inner flange.
halves and has two half-ring assembly fittings.
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Section II

Each ring divides into two equal
Three eyebolts or fittings

on the forward face of each half-ring assembly facilitate vertical handling

A single hole is provided on each half-ring for
horizontal handling. Installation or removal of the ring assemblies is ac-
complished with the use of the applicable horizontal yoke removal sling, or
vertical yoke removal sling (items 20 through 23, table 2-1). Two tiedown
holes on each ring assembly are provided for attachment of vehicle trans-
porter tiedown equipment. The applicable vehicle hoisting equipment (items
9, 14, 15, 16, 17, or 18, table 2-1) must be attached to the vehicle handling

and removal of the rings.

yoke during all vehicle handling and hoisting operations.

Table 2-2 lists the

forward and aft ring assemblies for earh vebicle hardliny yoke assembly.

Table 2-2. Vehicle Handling Yoke Ring Aszemblies.

ASSEMBLY FORWARD RING ASSEMBLY AFT RING ASSEMBLY
PART NO. PART NO. PART NO.
1507316 1506807-501 1506807-503
1508712 1508713-503 1508713-501
1509201 1508713 -503 1509203-501
1509202 1508713-503 1509203-503
1510568-501 1510567-503 1510567-501
1510568-503 1510567-507 1510567-501
1585903 1585562-501 1510567-505
1593502 1585582-503 1510567-505

2-6. VEHICLE TILT SLING AND AUXILIARY EQUIPMENT. (See ﬁg‘ure

2-2.) |
2-7.  FUNCTION. The vehicle tilt sling is used with applicable auxiliary

equipment for hoisting the vehicle in a horizontal or vertical attitude and

- for rotating the vehicle from a horizontal to a vertical attitude, or vice versa -

as required. The sling is also used in conjunction with appl!cable auxiliary

equipment for hoisting the vehicle adapter and 2X tank.

2-8. DESCRIPTION. The vehicle tilt sling consists of a trhngular tubu-
lar steel frame supporting an adjustable hoist chain and two 110-inch or two
T4-inch forward cables. The hoist chain can be retracted or extended by an
air hoist mounted in the center of the tubular frame and controllable by
means of a 28-foot-long pushbutton pendant. During operation, the retracted
- portion of the hoist chain is automatically stowed in a metal container

2-7
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|
L ﬁ NOTE |
{/\" YOKE BEAM ASSEMBLY.
( PART NO. 1511157 SHOWN, 15
TYPICAL FOR PART NG.
1586113 AND 1593878,
/vsmcu THLT SLING
FORWARD CABLE
{2 PLACES)
 HOIST CHAIN !
4
VEHICLE HANDLING
VEHICLE HANDLING YOKE (REF)
YOKE {REF)

/YOKE—BEAM
’_{{ /rmmc
~Th . ! [
' J

LT T
| I?' ! : —_
t b i -~
1 b rel
. : \: :\‘\\J
] : . "\\A
. | u/ \ —— -
- e - — L )
\_l. \ i \voxtum | |

HGISTING TRUNNION
ASSEMBLY

-y b

Figure 2-2. Vehicle Tilt Sling and Auxiliary Equipment ( Sheet 1 of 2)
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VEHI{CLE TILT SLING

CABLE ASSEMBLY
1503703-307
(2 PLACES)

DETAIL e ? ™

STUD FITTING
1508955-503

DETAIL @ @’)
CLAMP FITTING

1508955-501

0

Q-
ADAPTER - HOISTING
. TILT SLING FITTINGS 1508955

_CABLE ASSY

VERICLE TILT SLING

| OETARL e

2-TANS-HOISTING
CTWTSUNGFITHING :
tsowe ‘ -

Figure 2-2. Vehicle Tilt Sling and Auxtlizry Equipaient (Sheet 2 of 2)
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located adjacent to the air hoist. Air pressure required for operating the
hoist is supplied from an external source that is connected to a fitting on the
end of the air hose attached to the pendant. The vehicle can be tilted through
a 90-degree arc by powering the axial-piston air mctor to shorten or lenghten
the hoist chain. The air hoist automatically shuts off when the hcist chain is
extended to its limit. The auxiliary equipment used in conjunction with the
tilt sling for accomplishing various hoisting operations is described in the
following paragraphs.

2-9. ADAPTER-HOISTING TILT SLING FITTINGS. (See figure 2-2.)
The adapter-hoisting tilt sling fittings are the means by which the tilt sling
can raise and tilt the vehicle adapter. There are two stud fittings and one
clamp fitting. The stud fittings are trunnions which screw into each side of
the adapter just forward of the midpoint and leave a channeled stud extended
Sutside for attachment of the forward cables of the tilt sling. The clamp
fitting fits over the fairing of the adapter and provides a connecting point for
the tilt sling hoist chain. ‘

2-10. 2X-TANK-HOISTING TILT SLING FITTINGS. (See figure 2-2.) The
2X-tank-hoisting tilt sling fittings provide a place on each side of the 2X
tank for connecting the tilt siing forward cables. The fittings are T-shaped
steel flanges curved to fit the tank to which they are bolted. A short length
of tubuiar steel is welded to and projects from the upper end of each flange
at a right angle to the flange face. This tube connects to one of the tilt sling
forward cable assembly clevises and is secured with a quick-release pin
that is atiached to the fitting with a lanyard.

2-11. VEHICLE TILT SLING ADAPTER. (See item 12, table 2-1.) The
vehicle tilt sling adapier replaces each of the two forward cables of the
vehicle tilt sling when the Agena vehicle, Model 6205, is hoisted or rotated.

" The adapter is a 70-inch cable with a connector at each end. The connector

which is attached to the vehicle has a cable adapter consisting of a flat steel
plate to which a rubber pad is cemented.

2-12. VEHICLE TILT SLING CABLE ASSEMBLY. (See item 13, table 2-1.)
The vehicle tiii sling cable assembiy replaces each of the two forward
cables of the vehicie tilt sling for hoisting or rotating the Agena vekicle,
Mode! 14205, when the nose cone is not installed. The cable assembly is a
54- inch cabu: with a connecior at each end.

2-13. YOKE BE‘.AM ASSEMBLY. (Sce ligure 2-2.)

2-10
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2-14, FUNCTION. The yoke beam assembly is fastened between the for-
ward and aft handling yokes installed on the vehicle. An identical assembly
is fastened between the handling yokes on the opposite side of the vehicle.
The two yoke beam assemblies are required for providing adequate stiffness
and for distributing the loading experienced during hoisting operations with
the vehicle tilt sling. They also provide the attachment points for the two
forward cables of the tilt sling.

2-15. DESCRIPTION. Each assembly consists of a yoke beam f{itting and a
voke beam. The yoke beam fitting is a reinforced bar with two tack-welded
bolts and a stud, which provide the means of attaching the yoke beam to the
web of the forward vehicle handling yoke ring. A single bolt, tack-welded to
the yoke beam fitting, attaches this fitting to the yoke beam. The yoke beam
is a reinforced 3-1/4-inch steel tube fitted with end adapters that mate with
the yoke beam fitting at its forward end and with a socket fitting provided cn
the aft vehicle handling yoke ring at its opposite end. A hoisting trunnion
assembly is fitted to the forward part of the yoke beam and is attached to the
top and bottom reinforcing bars with two bolts and nuts. These bolts are
tack-welded to the trunnion assembly. Four sets of holes in the reinforcing
bars of the yoke beam provide four positions {or attaching the trunnion as- -
sembly to accommodate varying center of gravity conditions. On yoke beam
assembly (item 15, table 2-1), the hoisting trunnion assembly attaches to the
outer periphery of the forward vehicle handling yoke ring.

2-16. VEHICLE HORIZONTAL HOISTING SLING. (See figure 2-3.)

2-17. FUNCTION. The vehicle horizontal hoisting sling is used in conjunc-
tion with the vehicle handling yokes for hoisting the vehicle in the horizontal
attitude. o : :

2-18. DESCRIPTION. The hoisting sling is a 3-3/4-inch tubular steel beam,
164 inches long for sling titem 18, table 2-1) and 117 inches iong for sling
(item 17, table 2-1), with a fixed sieel cable and an adjustable chain with a
grab hook which are attached to a hoist ring. Adjustable hoist fittings are

aitached to support sleeves located at each ¢nd of the bearn. These fittings

are {astened to the vehicle handling yokes. ‘ihe veam has eight holes, to
which the support sleeves and hoisting clevis sleeves arc mated as required
by vehicle configuration. Instructions {or properly lccating fittings for
hoisting specific vehicle models are affixed to the beam. ~

2-19. VEHICLE VERTICAL HOISTING SLING. (See item 19, table 2-1.)

2-11
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2-20. FUNCTION. The vehicle vertical hoisting sling is used in conjunction
with the forward midbody sling for hoisting the forward midbody in a vertical
attitude during installation on or removal from the vehicle on the vertical
workstand or the vertical assembly fixture.

2-21. DESCRIPTION. The hoisting sling is a welded-steel triangular
spreader bar with a hoist ring and three stainless steel cables. The cables
are attached to the ends of the spreader bar and to the three eyebolts on the
forward midbody sling by means of steel shackles.

2-22. HORIZONTAL YOKE REMOVAL SLING. (See figure 2-4.)

2-23. FUNCTION. The horizontal yoke removal slinr provides a hoisting
attachment for removing one half of the vehicle handling yoke ring from the
vehicle in the horizontal position.

2-24. DESCRIPTION. The sling is a clevis with a removable quick-release
pin, which is attached by a lanyard, and a hoisting ring. The clevis fits over
the removal hole of the veuicle handling yoke and is secured to the yoke by
the quick-release pin.

2-25. YOKE REMOVAL SLING. (See figure 2-4.)

2-26. FUNCTION, The yoke removal sling is used on the launch pad for
removing the vehicle yoke rings after the vehicle is mated to the booster
in a horizontal attitude and the separation plane of the voke rings is verucal.

2-27. LESCRIPTION. The sling is essentially an angular lifting bar attached
to a hoisting ring with a steel chain. The bar is fitted on the flat surface of
the yoke ring by mserting the tack-welded bolt cn the end of the bar through
tlie removal hole of the ring and securing the bolt with the captive nut

attached to the sling with a lanyard.

2-28. VERTICAL YOKE REMOVAL SLING (See ﬁgure 2-4 ) . ' -

.29, FUNCTIOV ‘The vertical yeke remwal sling is used for remuv!ng |
e vehicle handling yoke half-rings {rom the vehicle w‘hen it is in 2 vertical
attitude, , .

2-30. DESCRlPT!ON. Tbe -s;ling is 2 T-shaped mbuhr gtee! spreader with
cables attached from the ends to a center hoisting ring. Three 12{-inch

. cables are provided for removing the forward yoke half-rings, and three 202-
" inch cables are provided for removing the aft yoke half-rings. The swaged

2-13
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Figure 2-4. Yoke Removal Slings
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clevises on the upper ends of the cables are attached to lugs on the bottom
of each spreader end with pins. The shackles attached to the thimbles on
the lower ends of the cables connect to respective hoisting fittings provided
on each yoke half-ring.

2-31. ADAPTER HOISTING PLATE. (See item 24, table 2-1.)

2-32. FUNCTION. Tie adapter hoisting plate provides the means of attach-
ment for hoisting the adapter with the vehicle tilt sling. Two hoisting plates
are required.

2-33. DESCRIPTION. The hoisting plate is a flat aluminum plate which is
fastened to eitner side of the adapter by means of two thumbscrews which
are attached by lanyards to the plate. A floating nut is provided for instal-
ling the hoisting stud furnished with the vehicle tilt sling. The forward
cables of the vehicle tilt sling are attached to the hoisting studs when the
adapter is hoisted.

2-34. ENGINE HOISTING SLING. (See :igure 2-5.)

2-35. ¥UNCTION. The engine hoisting sling provides a means of hoisting
the engine in a horizontal attitude.

2-36., DESCRIPTION. The hoisting sling is a tubular steel beam with a
lifting bar welded to it and a thrust chamber sling and two forward cables.
A hook with a locking device is provided :t the end of each forward cable
for attachment to the engine mount. The thrust chamber sling fite around
the thrust section of the engine thrust chamber. A shackled hoisting ring
may be positioned in any one of seven holes on the lifting bar to balance the
engine in a horizontal attitude.

2-37. FORWARD MIDBODY SLING. (See figure Z-8.)

2-38. FUNCTION. The forward midbody sling is used for hoisting the for-
ward midbody during installation on or removal from the vehicle on the
vertical workstand or the vertical assembiy !ixture '

2-39. DESCRIPTION. The sling is a steel rh@ with three symmetrically
placed eyebolts providing the means of attachment to the vehicle vertical
hoisting sliug (paragraph 2-19) with which the forwird midbody is hoisted.

The sling i8 bolted to the forward midbody at'three existing hoie locations m' |

the area of the lower edge of the access doors. .
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2-40. VEHICLE TENSION HOIST STRAP. (See items 27, 28, and 29,
table 2-1.)

2-41. FUNCTION. The vehicle tension huist strap provides added support
at the separation plane of the vehicle and booster adapter during erecting
operations «t the launch pad.

2-42, DESCRIPTION. Tke hoist strap is a sheet steel fixture that is con-
toured and drilled with mounting holes to permit attachment to the vehicle
and booster adapter. The strap bolts to matching holes in the vehicle and
adapter at station 388.55. A handle is welded to the strap to facilitate
handling. A red warning streamer is attached to the handle with wire. The
hoist strap and the attaching bolts required are kept in a storage box when
they are not in use. Vehicle tension hoist straps (items 27 and 28, table
2-1) are mounted on the vehicle at the centerline of quadrants I and IV with
36 AN4-5 attaching bolts. Vehicle tension hoist strap (item 29, table 2-1)
is mounted on the vehicle in quadrant I with 33 AN4-5A attaching bolts. The
mounting holes on the forward side of this strap must be drilled at time of
installation. (Refer to LMSC Drawing No. 1599792 for drilling instructions.)

2-43. FORWARD MIDBODY STAND. (Sce figure 2-6.)

2-44. FUNCTION. The forward midbody stand is used for hand'ing and
storing the vehicle forward midbodv in a vertical attitude.

2-45. DESCRIPTION. The forward midbody stand consists of a tubular
steel ring mounted on four rubber-tired casters equipped with footbrakes.
Two casters incorporate swivel locks. A plywood base, having an outer
diameter of 66 inches and an inner diameter of 56 inches, is bolted to the
upper surface of the ring. Three movable stabilizing brackets mounted on
the upper surfarce of the base secure the vehicle midbody in position. A
detachable handle is provided so that the stand can be pushed by hand. The
two quick-release pins located on opposite sides of the stand are not used
with current Agena vehicles.

2-46. VEHICLE HANDLING DOLLY. (See figure 2-7.)

2-47. FUNCTION. The vehicle handling dolly is a movable workstand that
supports the vehicle in a horizontal attitude. It incorporates provisions {for
leveling the vehicle and for rotating the vehicle 380 degrees about its longi-
tudinal axis. When used with Vehicle Handling Oolly Tow Bar, Part No.
1506532, the dolly provides a means for in-plant transportation of the vehicle.

2-18
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2-48. DESCRIPTION. The vehicle handiing dolly is a welded steel frame
mounted on four rubber-tired swivel casters equipped with footbrakes and
swivel locks. Work platforms are inccrporated along each side of the doliy.
Two cradles are provided to support the vehicle. These cradles ride on
tracks on each side of the dolly tc provide fore and aft movement, Two
rollers on each cradle support the vehicle in the applicable vehicle handling
yoke and permit roiation of the vehicle about its longitudinal axis. This is
accomplished by turning two handcranks which are connected through a gear-
box to one roller on each cradle. The vehicle is leveled by means of four
leveling jacks, one at each corner of the dolly. Retaining clamps secure the
vehicle handling yoke to the cradles, track locks secure the cradles in posi-
tion on the tracks, and pins lock the cradles for transportation. Attachment
points are provided for the vehicie handling dolly tow bar at both ends of the
dolly. The tow bar is constructed of two steel bars, 1.5 inches in diameter
and 70 inches long, which are welded to a lunette. The tow bar is attached
to the dolly with quick-reiease pins which are fastened to the dolly by lan-
yards.

2-49, VEHICLE TRANSPORTER AND AUXILIARY EQUIPMENT. (See fig-
ure 2-8.)

2-50. FUNCTION. The vehicle transporter and applicable auxiliary equip-
ment are used to perform the following functions:

a. Transport the Agena vehicle to the test site, airport, or launch
site, when towed by a prime mover.

b. Anchor, support, and shock-mount the vehicle in a cargo-type
aircraft.

c. Supply the vehicle propellant tanks with pressurized gaseous
nitrogen to maintain pressure previously applied from a ground source.

d. Provide dc power for the vehicle inertial reference package (IRP)
heaters during transport.

2-51. DESCRIPTION. The vehicle transporter consists principally of a
shock-isolated platiorm suspended on a chassis with four sets of dual wheels
and incorporates a pneumatic system, a nitrogen pressurization system, and
ar electrical system. The chassis is suspended by leaf spring= 2nd airplane-
type shock absorbers attached between the axles and frame at each dual-
wheel set. The chassis is stabilized by two vertical stabilizing rods that
restrict leaning at corners and eight horizontal stabilizing rods that restrict

2-20
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Figure 2-8. Vehicle Transporter
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lateral and longitudinal displacement of the platform. The platfcrm is sus-
pended on four air springs positioned between the platiorm and main frame.
The two front air springs are contrelled by air suspension control valve
having two outlet ports. The two rear air springs are each controlled by a
separate air suspension control valve having a singie vuilet port. The plat-
form air suspension system and the transporter four-wheel service brakes
require a source of 120-psig air pressure supplied from the prime mover
through service and emergency airline hoscs coupled to the front oif the
transporter. The integral nitrogen pressurization system is provided to
maintain static pressure required in the vehicle propellant taiks when the

1 vehicle is loaded on the transporter. The 12-volt dc electrical system con-
sists of brake, tail, and clearance lights controlled and powered from the
prime mover. Environmental protection for the vehicle is provided by a
hoop-supported, weatherproof nylon cover. (Refer to Operation and Service
Manual, LSMD-446256, for additional details.)

2-52. The vehicle transporter conversion equipment (item 34, table 2-1)
consists of necessary hoops, protective cover, and fairing support to pro-
vide environmental protection for the Agena vehicle, Model 5205.

2-53. The vehicle transporter tank pressurization hose (item 35, table 2-1)
consists of a hose assembly equipped with a filter, socket, and socket plug
on one end and a coupling on the opposite end. This hose is used to connect
the transporter nitrogen pressurization system to the applicable vehicle
propellant tanks.

IR TY e T T

2-54. ADAPTER HANDLING DOLLY. (See figure 2-9.)

| 2-55. FUNCTION. The adapter handling dolly is used as an interfacility
transporter and mobile storage stand for the vehicle adapter. It must be
" loaded on a suitable commercial conveyance for transportation over public

2-56. DESCRIPTION. The adapter handling dolly is a spring-mounted unit
- - consisting of a welded aluminum frame mounted on standard, commercial,
S T pneumatic-tired hub-and-axle assemblies. The dolly has a tow bar with
SR automotive-type steering and a hand-operated parking brake system for tuc
" . _rear wheels. The main frame has two padded saddles, which are contoured
to receive the adapter, and nylon tiedown straps. The forwa d saddle is
fixed, the rear saddle is adjustable to accommodate adapters of different
lengths. A manually operated rear clamp assembly holds the adapter firmly
against fixed stops at the forward end of the dolly. A storage box mounted
on each side of the dolly {rame provides space for storing the tiedown straps -
and gssociated fittings and two adapter protective covers. The two protective U
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covers are provided for accommodating adapters of different lengths. The
protective covers are used with the dolly to protect the adapters from ad-
verse environmental conditions and to serve as security shrouds. Each
cover is made of waterproof vinyl-impregnated nyion and is closed by mears
of a zipper.

2-57. VEHICLE MATING DOLLY, PART NO. 1087102-503. (See item 37,
table 2-1.)

2-58. The vehicle mating dolly consists of the Installation and Removal
Trailer, Madel 4100B (figure 2-10), modified by the addition of an Auxiliary
Power Pack, Model 2410, and a toclbox. The function and description of
these compon cnts are described in the following par agraphs

2-59., INSTALLATION AND REMOVAL TRAILER, MODEL 410CB. ({See
figure 2-10.)

2:-60. FUNCTION. The installation and removal trailer is used with the
applicable mating fixtures for supp-rting and alining the vehicle during
horizo+tal! mating cperations with the booster on the launch pad.

: 2-61. DESCRIPTION. The trailer is a mohile four-wheel unit with hydrau-
k . lically actuated lift mechanisms. The trailer wheels, with attaching support
- arms and wheel cylinder assemblies, are used to raise or lower the ontire
trailer with respect to the ground. Four sets of lower links are hinged to
- the main frame of the trailer at the bottum ends and to upper links at taeir

F top ends. The upper links are attached to and support the upper frame
assembly which, inturn, supports a cradle assembiy on top of which is a
S rail assembly. The upper frame may be raised or lowered with respect to
2 : the main frame by means of hydraulic {ift cylinders attached to the link

& mechaniem. The {orward sets of hydraulic lift cylirders and links support-
ing the upper frame may be moved independently {rom the aft sets and vice
versi. This allows the upper frame and rail assembly to be pitched up or
down ai either end. The rail asgembly can be shifted laterally and yawed
with respect to the upper frame by using the traverse adjustmert knobs.

The rail assembly can algo be rotatea abuut a longitudinal axis by using the
rotation adjustment knob.

2-62. The trailer wheels may be turned by tie rod assemblies and locked

80 degrees {rom their normal positions for moving the trailer at right angies
to the normal trailer rnovemeni. Footbrakee are provided on the alt wheeis.
During mating operations, stability is increased by transferring weight

from the wheels to four adjustable foci assemllies iocated at the corners of
the main frame. Additional stability is afforded by four outriggers, each

2-24
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consisting of a jackscrew mounted in a hinged arm attached to the main
frame near each corner.

2-63. The wheel cylinder assemblies are equipped with ratchet and pawl
mechanisms for protecting the trailer in the event of hydraulic failure. The
lift cylinder assemblies attached to the upper frame are protected by a
hydraulic lork system. The safety lock release knobs must be pulled beiore
the upper frame can be lowered.

2-64. The upper frame assembly contains a winch assembly which is man-
ually operated by using a winch drive handie. The winch assembly is used
for propelling the applicable mating fixture along the rails. The winch
drawbar is manually connected to the mating fixture for winching operations.

2-65. The reservoir for hydraulic fluid is located in the hollow central
crossmember of the main frame. Hydrzulic pressure is generated by the
hand pumps located on the ieft-hand side of the main frame. Hydraalic
ftuid can be pumped into either the lift cylinder assemblies or the wheel
cylinder assemblies hy positioning the selector valve as required and oper-
ating the hand pumps. Movements ace reversed by returning oil to the
reservoir through the pump bypass valves.

2-66. A tcw Lar on the forward end of the main frame of the trailer and a
pintle hook at the rear provide the means for towing the trailer singly or
in train. A toolbox is provided between the rails for storing accessory
items as may be required.

2-67. AUXILIARY POWER PACK, MODEL 2410. On some installation and -
removal trailers, the Auxiliary Powar Pack, Model 2410, is employed tn
augment operaticn of hand pumnps for lift operations. The power pack is a
rortaidle, detachable unit wi.ich is bolted to the left-hand side of the main
frame. The power pack consists of a housing containing a 2. 5-horsepower
electric motor, hydraulic pump, and actuating valves alorng with attachent
fittings and couplings. A power receptacle is provided for connecting the
power pack to a facility source of 440-volt, 80-cycle, 3-phase electrical
power. The controls, coneisting of a motor switch, a va've contro! for
forward trailer rams, and 2 vaive control for aft trailer rams. are located
under a shroud on top of the unit. Featurer for attaching the power pack
include an accees panel ‘or hydraulic connections, a cenicr lupport bracket,
and two end attncrmeut brackets.

'2-88. VEHICLE HORIZONTAL MATING FIXTURE. (See figure 2-11.)
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Figure 2-10, L.stallation and Removal Trailer, Model 41003 (Sheet 1 of 2)
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3. TRAVERSE ADJUSTMENT KNOB

2. ROTATION ADJUSTMENT KNOS

2. AUXILIARY POWER PACK, MODEL 2030

2. POWER RECEPTACLE

2. MOTOR SWITCH T
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Figure 2-10. Installation and Removal Tratler, Model 4100B (Shoet 3 of 3)
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2-69. FUNCTION. The vehicle horizontal mating fixture provides the
means for adapting the vehicle to the rails of the vehicle mating dolly (item
37, table 2-1) for mating the vehicle to the booster adapter on the launch pad.

2-70. DESCRIPTION. The vehicle horizontal mating fixture consists of a
main frame, a forward beam assembly, and an aft beam assembly. Four
roller adapters are mounted on the lower side of the main frame for attach-
ing the mating fixture to the rail assembly of the mating doily (item 37,
table 2-1). The forward beam assembly incorporates a vehicle rotating
mechanism and two yoke retaining clamps. The aft beam assembly incor-
porates a yoke retainer and two free-turning support rollers. The vehicle
rotating mechanism consists of a handwheel-operated gear reducer that
chain-drives both support rollers on the forward beam assembly through

a series of sprockets. The two yoke retaiaing clamps onth “~rward beam
assembly and the yoke retainer cn the aft beam assembly a xd for se-
curing the vehicle on the mating fixture.

2-715 VEHICLE MATING DOLLY, PART NO. 1508630. (See item 39, table
2"1.

2-72. FUNCTION. 'fhe vehicle mating dolly provides the means for sup- (‘ |
porting and positioning the vehicle during horizontal mating operations with a
the booster on the launch pad.

2-73. DESCRIPTION. The mating dolly consists of an Installation and Re-
moval Trailer, Model 4100B (figure 2-10), and a Vehicle Mating Fixture,
Part No. 1506809 (figure 2-12). The inatallation and removal trailer is
described in paragraph 2-59. The mating fixture consists of a frame asser.;-
bly with four roller adapters. The roller adapters are attached to the bot-
tom of the fixture for adapting it to the rail assembly of the mating dolly.
Two support rollers are mounted on cradles at each end of the frame assem-
bly. These rollers are positicned to {it the outer flange channels of the
vehicle handling yoke. The support rollers on one side of the frama assem-
bly are coupled to the vehicle rotating mechanism. The rotating mechanism
consists of a handwheal, a reductor, two drive rods, and four rod couplings.
A winch drawbar attachment clevis is located or: the lower side of the frame
assembly at the aft end. This clevis is used for attaching the winch drawbar
located on the installation and removal trailer. Two yoke retaining clamps
on each of the ciadles are used for securing the vehicle on the mating
fixture.

2-74. VEHICLE CHECKOUT STAND, (See figure 2-13.)

2-28

«“ﬂ:ﬂk A L T




/ LMSC-916870A
Section I

Figure 2-11. Vehicle Horizontal Mating Fixture, Part No, 1591165
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2-75. FUNCTION. The vehicle rheckout stan? ie ::red to support the
vehicle in a horizontal attitude during system testing and checkout., The
stand is used in conjunction with the auxiliary hydraulic cart (item 41,

table 2-1) to raise and lower one side, or one end, of the vehicle at an even
and timed rate to simulate pitch, yaw, and roll conditions.

2-76. DESCRIPTION. The vehicle checkout stand consists of a tubular
steel frame that is cross braced with channel iron and supported on four
rubber-tired swivel casters equipped with swivel locks. Leveling jacks are
provided at each corner. Three jacking points (one on the right, two on the
left) and three steel pivot pads (two on the right, one on the left) are welded
to the hottom of the side frame members for placement of the hydraulic
jacks and pivot supports, which are provided with the auxiliary hydraulic
cart, duringz vehicle checkout. Three sets of rollers, each mounted on one
of the cross braces, are spaced to accommodate two différent vehicle yoke
ring spans. A handwheel geared to one roller is provided for rotating the
vehicle about its longitudinal axis. Yoke retaining clamps on the cross
braces tighten on the yoke rings and secure the vehicle on the stand. A
cable assembly equipped with turnbuckles is attached to the stand in line with
one set of rollers. This cable assembly provides additional anchoring by
tightening intc the channel of the yoke ring which is supported on the rollers.

2-77. AUXILIARY HYDRAULIC CART. (See figure 2-13.)

2-78. FUNCTION. The auxiliary hydraulic cart is used in conjunction with
the vehicle checkout stand (item 40, table 2-1) to raise and lower one side
of a vehicie at an even and timed rate during checkout and testing operations
on the vehicle systems.

2-79. DESCRIPTION. The auxiliary hydraulic cart is a mobile hydraulic
pressure supply unit that includes hoses, cables, jacks, and the control
components needed for operation. The cart is serviced with hydraulic fluid
(Military Specification MIL-H-5606). An external 440-volt, 60-cycle, 3-
phase power supply is required for cart operation. The cart is a cabinet
mounted on four rubber-tired casters with an exposed control panel. A
handle is located on one end of the cabinet for moving the cart mamually.
(For additional information, refer to Operation and Service Instructions
Manua!, LMSD-6278.)

2-80. VEHICLE HOLDING DOLLY. (See figure 2-14.)

2-81. FUNCTION. The vehicle holding dolly supports an Agena vehicla,
Model 6205, installed in the vehicle handling yokes, during scorage.
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Figure 2-13. Venicle Checkout Stand and Auxiliary Hydraulic Cart
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2-82. DESCRIPTION. The dolly is 2 caster-mounted steel framework
contoured to receive the vehicle, installed in the handling yokes, on rollers.
The roller spacing is adjustable by pillow block setscrews for the particular
vehicle. Four leveling jacks near the corners of the dolly are used for
leveling and supporting it. A vehicle rotating mechanism, connected to one
support roller, provides a means of rotating the vehicle about its longitudinal
axis. Six yoke retaining clamns are provided for securing the vehicle on

the dolly.

2-83. NASA FACILITY CHECKOUT VEHICLE HOLDING DOLLY. (See item
43, table 2-1.)

2-84. FUNCTION. The vehicle holding dolly supports the Facility Checkout
Vehicle (FCV), Serial Number 0205-0005, at the Atlantic Missile Range
(AMP).

2-85., DESCRIPTION. The holding dolly is similar in appearance to the
vehicle checkout stand (figure 2-13) and the vehicle holding dolly (figure 2-
14), except that the dolly does not have leveling jacks, swivel locks, a ro-
teting mechanism, or yoke retaining clamps. The dolly incorporates caster
footbrakes, a towbar, and tiedown straps.

2-86, ENGINE REMOVAL DOLLY. (See fignre 2-15.)

2-87. FUNCTION. The engine rocmoval dolly is used for handling the engine
during installation in or removal from the vehicle installed in the vehicle
‘handling dolly.

2-88. DESCRIPTION. The engine removal dolly is a tubular eteel frame-
work mounted on four swivel casters equipped with swivel locks. Two foot-
operated floor locks permit the J»lly to he held securely in position during
usage. The dolly consists of two arched members welded to a rectangular
base which supports a horizontal cantiievered boom. A winch-operated
cable, with a clevis which passes through the boom and over a pulley at each
end of the boom, is prcvided for raising or lowering the engine. The remov-
al or installation of the complete engine is accomplished with the aid of a
1ift bar assembly attached to the engine in place of one of the hydrsaulic actu-
ators. The separate removal or installation of only that portion of the en-
gine aft of the gimbsls is accomplished by attaching & sling assembly to the
ancine thrust chamber. This loose equipment is stored in a storage box
mounted on the dolly.

2-89. ENGINE MAINTENANCE STAND. (See figure 2-186.)
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Figure 2-15. Engine Removal Dolly
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Figure 2-18. Engine Maintopance Stand

2-80. FUNCTION. The engive maintéaanée stand is used for supporting,
transporting, and handling the vehicle rocket engine during fabrication and
checkaut.

2-91. DESCRIPTION. (he engine maintenance stand is a caster-mounisd
tubular framee that gupports the soolied englne at the forward mounting points
by screvs and at the nozzle end on padded rests. Each casior is full-swivel-
ing and incorporates a jocking device. The stand is equinped with a tow bar.

2-92. VEHICLE PITCH AND ROLL STAND. (See figate 2-17.)

2-93, !-"UNCI‘§Q\ The vehicle piteh and roll stand is used for subjecting
a vehicle to pitcl. yvaw, and roli motions and testing the vehicle guidance
aquiprent after i has been installed in the vehicle.

2-94. DESCRIPTION. The pitch and roll stand i made up of three major
assemblies: a frame assembly, & hydraulic supply assembly, and an elec:
trical control rack. 7The irame assembly is the means by which .he vehicle
is supported and is suviccted to the pitch, yaw, and roll motions imparted

2-38




LMSC-916670A
Section I

S e st

R
i EUCTRICAL CONTIL ConsaLt & LOWER FRRME ASSEMRY
2. 43055 DOORS 10 HYDRALIC ' s P :
towsae 6 UPPER FRAME ASSEMRLY
3 VMG HANDLING D0V (N -
Figure 2-17. Vehicle Pitch and Roll Stand
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by hydraulic actuators. These actuators are controlled by electrical signals
from the control panel or the electrical control rack. The frame asgsembly
has an upper frame and a lower frame. Motions of the frame assembly are
indicated, in degrees, on protractors secured tc the lower frame. Trans-
ducers on the hydraulic actuators transmit frame movements by means of
electrical signals to the electrical control rack, where external recording
equipment permits a permanent record to be made of the frame pitch, yaw,
and roll motions.

2-95. VERTICAL WORKSTAND, (See figure 2-18.)

2-96. FUNCTION. The vertical workstand supports the vehicle in the ver-
tical position for assembly, disassembly, modification, and checkaut of the
vehicle and is u3ed with load cells for determining the lateral center of
gravity and weight of the vebhicle.

2-97. DESCRIPTION. The vertical workstand is a two-level, structural
steel stand that is bolted together and mounted on four pads. A plaiform at
each level, with safety rails and access stairs, provides working area for
personnel. First - and second-level floor sections are removed for instal-
lation of the vehicle. A support ring, provided with the workstand, is
attached to the vehicie at station 388. 55 before installation. The vehicle is
placed in the workstand, where it is supported on the support ring by three
steel brackets, and is leveled by three adjustable studs. Jacks are provided
with the workstand te compensate for deflection of structural members dur-
ing the center of gravity test and to provide additional support for a vehicle
when it is lovaded witk ruel. The workstand sections removed for instaliation
of the vehicie must be replaced and holted in position for structural rigidity.

2-98. VERTICAL ASSEMBLY FIXTURE. (See figure 2-19.)

2-99. FUNCTION. The vertical assembly fixture provides two levels of
work platforms for access to a vertical vehicle during major assembly and
disassembly operations. The assembly fixture aiso provides equipment for
determining the weight and lateral center of gravity of the vehicle.

2-100. DESCRIPTION. The vertical assembly fixture is % tubular steel
structure with two work piatforms which surround the venicle. A stairway
with quardrails provides access to the first-level work platform, and a
service ladder extends up to the second level. A section of the lower plat-
forim swings aside for installation of the vehicle on a split circular support
pad. The upper platform also nzs a removable secticn that permits instal-
lation of the vehicle. Hoist cables stored in boxes on the second-level
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platform are used for handling the removable saction. The iirst- and - -
second-level platforms can be separated and dismantied. ‘The weight of the
vehicle can be determined with load cells mounted in the loweyr platform
framework which supports the vehicle. These load celis are used with an
electronic weighing kit and an auxiliary attaching ring.

2-101. CENTER OF GRAVITY AND MCMENT CF INERTIA EQUTPMEN I‘
(See figure 2-20.)

2-102. FUNCTION. The center of gravity and moment of inertia equipment
is used for determining the following data about the vehicle:

a. Weight.

b. Location of the center of gravity.
¢. Moments of inertia.

d. Locations of the principal axes.

2-103. DESCRIPTION. The equipment consists of a structural steel stand
40 feet high with a 5-ton electrical hoist that operates on an overhead mono-
rail. A lifting platform, suspended on four screwjacks powered by a 5-
horscpower motor, is provided for handling the vehicle. The lifting platform
incorporates inner frames for precise horizontal movement in two perpen-
dicular directions, a hydraulically operated tilting frame, and a rotating ring
for positioning the vehicle. The stand is 2quipped with ladders, catwalks,
retractable platforms, and handrails for safe access to the vehicle by per-
sonnel. A swinging platform is provided with interchangeable support arms
so that the vehicle can be swung as a compound pendulum at two different
lengths, as a leve! bifilar pendulum, and as a bifilar pendulum with a 10-
degree tilt. A photoelectric transducer, two electronic counters, and a
printer are used for measuring and recording the period of oscillation of the
swinging platform with an accuracy within +0.0001 second. (Refer to Oper-
ation and Service Manual, LMSD-445923, for additional details.)

2-104. VEHICLE WEIGHING AND CENTER OF GRAVITY DETERMINATION
FITTING. (Sea item 50, table 2-1.)

2-105. FUNCTION. The vehicle weighing and center of gravity determina-
tion fitting provides the means for attaching the vehicle to hoisting equipment
with load cells for determining the weight and longitudinal center of gravity
of the vehicle.
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Figure 2-20. Center of Gravity and Moment of Inertia Equipment ()
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PIVOT ASSEMBLY

VEHICLE HANDLING
DOLLY (REF)

T JACK ASSEMBLY

et

Figure 2-21. Vehicle Tilt and Roll Equipment

2-106. DESCRIPTION. The fiiting consists of a steel tube and hoisting lug
welded together. Inuse, one tube is fitted into the forward and another into
the aft support sleeve which, together with the hoist fittings bolted to them,
have been previously removed from the vehicle horizontal hoisting sling
(item 18, table 2-1). The hoist fittings attach to the vehicle handling yokes,
and hoisting equipment with load cells raise the vehicle for weighing by
means of the hoisting lugs.

2-107. VEHICLF TILT AND ROLL EQUIPMENT. (See figure 2-21.)

2-108. FUNCTION. The vehicle tilt and roll equipment is used for subject-
ing a test vehicle to tilt and roll motions when the vehicle is installed in the
vehicle handling dolly.

2-109. DESCRIPTION. The vehicle tilt and roll equipment consists of three

assemblies: one Jack Assembly, Part No. 1588009, and two Pivot Assem-
blies, Part No. 1510880. The jack asserably is a hydraulic, automotive-
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Figure 2-22. Horizontal Vehicle Checkout Work Platform

2-4




LMSC-916670A
Section IT

type jack with four rollers, 2 control handle, and a lifting arm with a slotted
guide for proper engagement with the dolly frame. The jack assembly is
used for raising the vehicle handling doily at either end for simulating tilt
motions or at either side for simulating roll motions. Each pivot assembly
consists of a clevis fitting mounted on a conical base. The pivot assemblies
have quick-release pins fastened by lanyards for securing the pivot assem-
blies to the vehicle handling dolly. In use, the pivot assemblies are posi-
tioned under the end or side of the dolly opposite the jack assembly.

2-110. VEHICLE ALINEMENT EQUIPMENT. (See item 52, table 2-1.)

2-111. FUNCTION. The vehicle alinement equipment is used for leveling
and alinement operations required during assembly, checkout, and mating
of the vehicle and its associated subsystems.

2-112, DESCRIPTION. The equipment consists of optical leveling and
alinement tools and associated fixtures, stards, adapters, and miscelia-
neous equipment, which are listed on the sumn.>ry drawing for the equip-
ment. Detailed descriptions of these items are not required.

2-113. HORIZONTAL VEHICLE CHECKOUT WORK PLATFORM. (See
figure 2-22.)

2-114, FUNCTION. The horizontal vehicle checkout work platform provides
access for personnel to the upper surface of the vehicle as it rests on the
vehicle handling dolly (figure 2-7).

2-115, DESCRIPTION. The work platform is essentially a horizontal ele-
vated platform that is cantilevered from a superstructure supported on a
castered frame. A ladder with handrails provides access to the platform.
The platform is padded with nylon-cloth-covered rubber and incorporates
guardrails for safety of personnel. The four rubber-tired swivel casters
include swivel locks and footbrakes. Maximum towing speed of the platform
is 3 miles per hour.

2-116. HORIZONTAL MATING WORK PLATFCRM. (See figure 2-23.)
2-117. FUNCTION. The horizontal mating work platform provides access

for personnel to the payload and vehicle during horizontal mating operations
on the {aunch pad.
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Figure 2-23. Horizontal Mating Work Platform
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2-118., DESCRIPTION. The horizontal mating work platform is a two-level,
scaffold-type, tubular aluminum alloy framework supporting two plywood
work platforms. The upper-level platform provides a working level at
19-1/2 feet (adjustable to 12-1/2 feet) above ground level. The work plat-
form is mounted on four swivel casters attached to adjustable legs that pro-
vide a level surface when the work platform is positioned on an uneven sur-
face. Each caster assembly contains a foot lever that locks the wheel and
swivel mechanism with a single depression. Each plywood board is mounted
on four dowel pins. The boards can be mounted side by side on the first
level to form a solid working platform or a board can be mounted on each
level to provide two working platforms. Each adjustable leg has 24 inches
of adjustment. The legs of the stand are slotted to allow expansion. A slid-
ing collar on each leg compresses the slotted legs to engage the threaded
shaft of the casters. This feature allows rapid large adjustments with capa-
bilities for accurate minor adjustments. A removable ladder provides ac-
cess to the first working level. The ladder is locked in place by spring-
loaded lockpins and forms a major diagonal sirucrural member.

2-119. VERICLE SHELTER. ({See figure 2-24.)

2-120. FUNCTION. The vehicle shelter provides a movable weatherproof
work shelter {or personnel working on a horizontal vehicle at the launch pad.

2-121. DESCRIPTION. The vehicle shelter consists of three identical
sections which are clamped together when in use. The assembled sections
are open at each end and are covered by a nylon drop cloth for weather pro-
tection. Each section !s made up of alternate panels of sheet metal and
translucent plastic attached to a floorless metal framework mounted on
casters. During towing of the individual sections, a stabilizer bar with an
attached tow bar is placed in sockets at each side of the opening. A s:milar
stabilizer bar is placed at the other open end for structural rigia. .y. A
small section of each wall folds up for ground clearance during t« #ing and in
lowered for weather protection while the unit is stationary. Each rection

has regularly spaced lights and convenience receptacies, which are connect-

ed to those ot the other two sections.
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Figure 2-24, Vehicle Shelter
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VEHICLE HANDLING SEQUENCE

3-1. GENERAL.,

3-2. This section outlines a typical handling sequence for the Agena B
vehicle from final assembly at the mamifacturer’'s Sunnyvale farility to
final n ating with its companion booster on the launch pad. This handling
sequence :is illvstrated and described in figure 2 -°

3-3. The handling sequence shown in figuie 3-1 is for an Agena vehicle,
Model 7205, which is matfed to its companion booster in a vertical attitude
on the launch pad. Since hanaling requirements carn vary widely between
vehicles within any speciiic model ssries, tl.e sequénce presented in figure
3-1 is tvpiral rather than specific. The =2:tual test and operation sequences
which determine handling requiren eints 2re specified by the LMSC test

- ‘pians, test procedures, work schedules, and other official documents devel-

or=:% ior egch individual vehicle.

o~
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NOSE CONE

. G3 PAYLOAD
AGENA VEHICLE
SOLAR ARRAY
BOOSTER ADAPTER
BOOSTER

VEHICLE TRANSPORTER 1503448
PROTECTIVE COVER INSTALLED

M i o 8. VEHICLE HORIZONTAL HOISTING
N SLING 1512162
. VEHICLE HANDLING DOLLY 1503447

10. NOSE CONE HANDLING AND STORAGE
3 DOLLY (REF*

E 1. YOKE BEA:  SEMBLY 1511157

/ 12. VEH{CLE HANDLING YOXE 1510568
% 13 VEHICLE TILT SLING 1503703

!

{

|

14. ADAPTER HANDLING DOLLY 508169

. ADAPTER-HOISTING TILT SLING
FITTINGS 1508955

16, VERTICAL ASSEMBLY FIXTURE 1506501

NIRERERE

140240

Figure 3-1. Typical v enicle Handling Sequence (Sheet 1 of 17)
3-2
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. CENTER OF GRAVITY AND MOMENT 23. PAYLOAD MATING AND HANDLING DOLLY (REF

CF INERTIA EQUIPMENT 1506710 24. SOLAR ARRAY DUMMY (REF)

- VERTICAL WORKSTAND 1503450 2. SOLAR ARRAY SHIPPING AND STORAGE
. VERTICAL YOKE REMOVAL SLING 1506526 CONTAINER (REF)

. VEHICLE SHELTER 1062737 26. SOLAR ARRAY PROTECTIVE BAR (REF)
. VEHICLE TILT AND ROLL EQUIPMENT 1510878 21. SOLAR ARRAY HOISTING SLING (REF)
. LOAD CELL (REF) .

Figure 3-1. Typical Vehicle Handling Sequence (Sheet 2 of 17)
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1. FINAL ASSEMBLY OF VEHICLE COMPLETED IN VERTICAL WORK-
STANU.
!
H
2y
|
9
l_. _L S .
I |
S | 1
|
*ﬁ-
Al O
Py 4
3, INSTA.. YOKF BEAM ASSEMBLY AND ATTACH VerICLE TILT
SLING.

2. INSTALL VEHICLE KANDLING YOKE USING VERTICAL YOKE

LA

=] LL:L :L

REMOVAL SLING.

4, HOIST VEHICLE FROM VERTICAL WORKSTAND AND ROTATE it 10

4

HORIZONTAL ATT!TUDE.

g

@x X

5.

INSTALL VEHICLE ON VEHICLE HANDLING DOLLY.

Figure 3-1. Typical Vehicle Handling Sequence (Sheet 3 of 17)
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6 REMOVE VEHICLE TILT SLING AND YOKE BEAM ASSEMBLY. MOVE

VEHICLE TO APPROPR'ATE CHECKOUT AREA FOR SYSTEMS CHECKS HANDLING DOLLY.
AS APPLICABLE.

L

8 REMGVE ADAPTER PROTECTIVE COVER. ATTACH ADAPTER-

7. WOVE BCOSTER ADAPTER INTO CHECKOUT AREA ON ADAPTER

9. HUIST ADAPTER AND MATE IT TO VEMICLE FOR Al INEAENT AND
HGISTING THCY SLIKG FITTINGS AND VERICLE TiLT SLING.

COMPATIBILITY CHECKS. DETACH VEHICLE THLT SLING

-
10 ATTACH VEHICLE TILT SLING TO ARAPTER-HGISTING THY SLING |1 OEMATE ADAPTER FROM VYWICUE. 015T AGAPTER AND PLACE 1]
FITTINGS. ON ADAPTER RAXDCING DOLLY

Figure 3-1. Typical Vehicle Handling Sequence (Sheet 4 of 17)
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12 REMOVE HOISTING EQUIPMENT. INSTALL ADAPTER PROTEC- 13, INSTALL SOLAR ARRAY DUMMIES ON VEHICLE. CHECK OPER-
TIVE COVER AND MOVE ADAFTER TO STORAGE AREA. MOVE ATION OF STRONGBACK AND ASCENT LATCHES.

VEHICLE AS NECESSARY TO NEXT APPLICABLE CHECKOUT AREA.

ol l
Fr———— >
14. SUSPEND HORIZC.¢TA. HOISTING SLING FROM LCAD CELL, 15. ATTACH HORIZONTAL HO,STING SLING TO VEHICLE, HOIST
ZERG LOAD CE!! AND WEIGH VEHICLE,

16 PLACE VEMICLE ON VERICLE HANDLING DOLLY. 17. REMOVE HORIZONTAL HOISTING SLING AND LOAD CELL. MOVE
VERICLE ADJACENT TO CENTER OF GRAVITY AND MOMENT OF
INERTIA EQUIPMENT IN HIGH BAY AREA,

1963.01

Figure 3-1. Typical Vehicle Handling Sequence (Sheet 5 of 17)
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18, INSTALL YOKE BEAM ASSEMBLY AND ATTACH VEHICLE TILT
SLING.

i i, i 74 g e

A

19. HOIST VEHICLE AND ROTATE 1T TO VTRTICAL ATTITUDE.

i

| — ( 3

[~ g

&
“E

i

LM Y PRI R eI

/
b

20, INSTALL VEHICLE IN CENTER OF GRAVITY AND MOMENT OF ~ | » ’ »

Lttt e

\ {

Figure 3-1, Typical Vehicle Handling S8equence (Sheet 6 of 17)
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2 USING YERTICAL YOKE REMOVAL SLING, REMOVE i i 3. USING VERTICAL YOKE REMOVAL SLING, REINSTALL
MARD INC YOWE BINGS  PEBENDM AMY 104 ™ ¢ H

HANDLING YOKE KINGS.
© TEST PROCEDURES.

N EINSTALL YOKE BEAM ASSEMIRY AND ATTACH VEMICLE TILT SL1'. :

- Figure 3-1. Typical Vehicle Handling Sequence (Sheet 7 of 17)
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%. HOIST VEHICLE AND ROTATE IT TO HORIZONTAL ATTITUDE. 2. PLACE VEHICLE ON VEHICLE HANDLING DOLLY AND REMOVE
VEHICLE TILT SLING AND YOKE BEAM ASSEMBLY. MOVE VEHICLE

AS NECESSARY TO NEXT APPLICABLE CHECKOUT AREA.

28. REMOVE VEHICLE TILT AND ROLL EQUIPMENT.

21, REMOVE SOLAR ARRAY DUMMIES AND INSTALL VEHICLE TILY
AND ROLL EQUIPMENT. PERFORM SUBSYSTEM CHECKS AS
APPLICABLE.

20, WOVE PAYLOAD INTO APPLICABLE CHECKOUT AREA QN PAY- 30 WATE PAYLOAD 10 VENICLE AND PERFORI ALHENENT 309
LOAD MATING AND HASDLING DOLLY. . COMPATIBILITY CGCRS AS APPLICARE. -

Figure 3-1. Typlcal Vebicle Handling Bequence (Sheot 8 of m
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2
31 REMOVE PAYLOAD MATING AND MANOLING DOLLY AND MOVE 32 MATE NOSE CONE T VEHICLE AND RCMOVE NOSE CONE HAND-
HOSE CONE TO CHECKOUT AREA O NOSE CONE HANDLING AND LING AND STORAGE DOLLY. CONTINUE SUBSYSTEY; CHECK AS
STORAGE DOLLY. APPLICABLE.
K
H
. L ¥ T
5 1 3 %MOVENOSE CONE AND STORE 1T ON NOSE CONE MANDLING M DEMATY PAYLCAD FROM VENICLE. PREPARE VEMICLE AND PAYLOAD
SR AND STORAGE DOLLY. | FOR TRANSHER TO LAUNCH BASE
F
3
L
~

o

| - g

B. ATIALN MORIZOWTAL HOISTING 310N6 10 VORIQLE.

Figore 3-1. Typical Vehicle Haadling Sequence (Sheet 9 of 17)
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36. HOIST VEHICLE AND PLacE 17 55 YSHIC1F TRANSPORTER.

37, PEMOVE HOR| ZONTAL HOISTING SLING AND INSTALL VEMICLE
PROTECTIVE COVER. TRANSPORT VEHICLE TO LAUNCH BASE
MiSSILF ASSEMBLY BUILDING tMAR.

M AT MAS, REMGYE VEMICLE PROTECTIVE COVER. AEAFORM
RECK LVING INSPECTIONS A5 APPLICARE.

Figure 3-1. Typical Vehicle Mandling Sequence (Sheet 10 of 17)
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39. ATTACH HORiZONTAL HOISTING SLING TO VEHICLE,

g | Y

5

T 1A T ¢

40, HOIST VEHICLE AND PLACE IT ON VEHICLE HANDLING DOLLY, 41, REMOVE HORIZONTAL HOISTING SLING. PERFORM QUALITY
ASSURANCE (QA) INSPECTIONS AS APPLICABLE.

g

4, ISNSTALL YOKE BEAM ASSEMBLY AND ATTACH VEHICLE TILT 43, HOIST VEHICLE AND ROTATE IT TO VERTICAL ATTITUDE,
L'NG. 180233
Figure 3-1, Typical Vehicle Handling Sequence (Sheet 11 of 17) o
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4. LNSTALL VEHICLE IN VERTICAL ASSEMBLY FIXTURC. . REMOVE VEHICLE TILT SLING AND YOKE BCAM ASSEMBLY.

REMOVE SUBSYSTEM COMPONENTS, AS REQUIRED, FOR BENCH
" JECKS. MAKE ANY NECESSARY MOUIFICATIONS.

b JBJ»—JL < K
46. COMPLETE ASSEM3LY OF VEHICLE AND INSTALL YOKE BEAM 47. HOIST VEHICLE, ROTATE |7 TO HORIZONTAL ATTITUDE, AND
ASSFMBLY. ATTACH VEHICLE TILT SLING. PLACE |7 ON VEHICLE HANDLING DOLLY,
160254
Figure 3-1. Typical Vehicle Handling Sequence (Sheet 12 of 17)
3-13
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49, BTTACH HTRIZONTAL HGISTING SLING TO VEHICLE,

43, REMOVE VEHITLE TILY SLING AND YOKE BEAM ASSEMBLY.
PERFORM AKY SYSTEM OR SUBSYSTEM CHECKS NECESSARY.

PREPARE VEHICLE FOR TRANSFER TO LAUNCH PAD,

——®
50. HOIST VEHICLE AND PLACE 1T ON VEHICLE TRANSPORITR,

T
Co_ui
=== (@) °

51. REMOVE HORI.ONTAL EOISTING SLING AND !NSTALL VEHICLE
PROTECTIVE COVER. TRANSPORT VEHICLE TO LAUNCH PAD.

143138

Figure 3-1. Typical Vehicle Handling Sequence (Sheet 13 of 17) ;
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52. AT LAUNCH PAD, REMOVE VEHICLE PROTECTIVE COVER AND
ATTACH HORIZONTAL HOISTING SLING TO VEHICLE.

e

P4 x@,

53. HOIST VEHICLE AND PLACE IT ON VEHICLE HANDLING DOLLY.
REMOVE HORIZONTAL HOISTING SLING.

- \2 ®,
I gL S 1 Lol g — I ‘I‘__...#‘I_._n-“,._ll._
D T N !
(i TR B B
! II«: }'| : i
l x‘l l' |___‘_,_____I‘J
A /'
R i
Zr— ] — - o
N oL

54. MOVE VEHICLE INTO VEHICLE SHELTER. PERFORM SYSTEM
AND SUBSYSTEM CHECKS AS APPLICABLt.

ol %

Figure 3-1. Typical Vehicle Handling Sequence (Sheet 14 of 17)
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55. TRANSPORT BOOSTER ADAPTER TO LAUY.CH PAD ON ADAPTER 56. REMOVE ADAPTER PROTECTIVE COVER AND ATTACH ADAPTER-
HANDLING DCLLY. HOISTING TILT SLING FITTINGS AND VEHICLE TILY SLING.

i 58. REMOVE SOLAR ARRAY FROM SHIPPING CONTAINER BY ATTACH-
ING HOISTING SLING YO PROTECTIVE BAR.

 ~<£’

| ot
! I e
! e ‘ 3
]
. . .
57. ROTATE ADAPTER TO VERTICAL ATTITUDE AND HOIST IT TO TOP X T
OF GANTRY. MATE ADAPTER TO BOOSTER AND REMOVE
VEHICLE TILT SLING AND TELT SLING FITTINGS. 59, HOIST SOLAR ARRAY AND INSTALL IT ON VEHICLE AFT EQUIP-
MENT RACK.

1502, 47

Figure 3-1, Typical Vehicle Handling Sequence (Sheet 15 of 17)
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!
: o
G =)
60. REMOVE HOISTING SLING AND PROTECTIVE BAR. RGTATE VEHICLE 61, INSTALL YOKE BEAM ASSEMBLY AND ATTACH VEHICLE TILT SLING
AND INSTALL SECOND SOLAR ARRAY. T0 VEHICLE.
]
R
; - *‘I'
4 i
i
Y
,
"

62. HOIST VEHICLE AND ROTATE IT TO VERTICAL ATTITUDE.

63. HOIST VEHICLE TO TOP OF GANTRY AND MATE I T 80USTER ADAPTER,

LR

Figure 3-1. Typical Vehicle Handling Sequence (Sheet 18 of 17)
3-17
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64. REMOVE VEHICLE TILT SI NG AND YOKE BEAM ASSEMBLY. 65. USING VERTICAL YOXc REMOVAL SLING, REMOVE HANULiivG YUKE

RINGS.

L\

66. TRANSPORT PAYLOAD TO LAUNCH PAD AND MATE IT TO 67. TRANSPUT NOSE CONE TO LAUNCH PAD AND MATE 11 T0
VEHICLE. VEHICLE. VEMICLE IS NOW READY FOR FINAL LAUNCH
PREPARATIONS. ‘ s

Figure 3-1. Typical Vehicle Handling Sequence (Sheet 17 of 17)
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OPERATIO:: INSTRUCTIONS FOR VEHICLE HANDLING YOKES §
4-1. GENERAL. 1
4-2. This section contains installation and removal instructions for the w
vehicle handling yokes described in section II. Installation or removal of :
the vehicle handling yokes is accomplished by using the vertical yoke re-
moval sling (item 23, table 2-1) or applicable horizontal yoke removal sling
(item 20, 21, or 22, table 2-1). (Refer to section V.)
NOTE
The X-X and Y-Y axes referred to in
this section are marked on the vehicle
exterior and are also indicated as appli-
cable on the assembly drawings for each ,
f item of equipment. (See table 2-1.) } ¥

4-3. INSTALLING VEHICLE HANDLING YOKE ON VEHICLE IN VERTICAL
ATTITUDE.

4-4. Select the applicable vehicle handling yoke listed in table 2-1. See
figure 2-1 and proceed as follows:

- a. Remove assembly bolts and nuts from half-ring assembly flttlngs, .
separate ring assemblies, and place them with marking, FWD FACE up '
beside vehicle. ‘

R s W s

b. Attach appropriate cables of vertical yoke removnl sling to ham- :
ring ltfting eyebolts. (See flgure 2-4,) , ‘

NOTE

Before installing Aft Ring Assemblies,
Part No. 1506807-503 and 1509205-503,
on Agena vehicle, Model 6205, the. four
inner segments shoula be mamauy in-
stalled on the vehicle with the applicable
attaching hardware indicated in table 4-1.
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c. Hoist half-ring into position above applicable vehicle mounting
station with half-ring parting line parallel to X-X axis of vehicle. (See
table 4-1.) On Agena vehicle, Model 6205, position half-ring parting line
parallel to the Y-Y axis of vehicle.

NOTE

The cutouts on the inner surface of the
half-ring will determine which half of
the vehicle it should encompass.

d. Lower half-ring and slide it into position, taking care to preveiut
damage to vehicle fairings.

e. Insert applicable mounting bolts through mounting holes on inner
flange of half-ring and thread them into matching boltholes on vehicle. (See
table 4-1.) Maintain loose connection between vehicle and half-ring to allow
for subsequent alinement.

NOTE

When Aft Ring Assemblies, Part No. }
1506807-503 and 15092303-503, are installed
the inner channel of each half-ring should
be fitted over related i{nner segments
previously attached to the Agena vehicle,
Model 6205. The torque thumbscrews
‘around the periphery of the half-ring
- should be tightened and secured with
locknuts. (See table 4-1 for appucable -
mountlng hardwm ) :

o f. Detach vertical yoke removal sllng from mounted hall-ring assem-
o bly and uttach itto renuuning lnlf-ring o

g. Hoist hal!-rtng lnta position and bolt it to vehicle in same mmuer

f-‘mﬂlned in atep e.

Dahch nmcal yoke rcmoval nung trom w-rlm
i..Annor! lmmhly!ormmmdboltw-rlnptopthum

.ypxmmuumbnym (see table 4-1.)

evatediann s ramemn s s nmarten v a5 e
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j. Tighten assembly and mounting bolts securing yoke ring assembly : B
to vehicle. ,. 5
4-5. REMOVING VERICLE HANDLING YOKE FROM VEHICLE IN VERTI- =
CAL ATTITUDE. -
4-6. To remove the vehicle handling yoke from the vehicle in vertical atti- I i
tude, reverse the installation procedure outlined in paragraph 4-3. o -
4-7, INSTALLING YOKE HALF-RINGS ON VEHICLE IN HORIZONTAL
ATTITUDE.

4-8. To install the half-rings when the vehicle is in a horizontal atti4e
see figure 2-1 and proceed as follows:

a. Using applicable horizontal yoke removal sling (item 20, 21, or
22, table 2-1), Lnist half-ring into position above applicable vehicle momt-
ing statioi. (See table 4-1.)

b. For Aft Ring Aasembliea, Pari No. 1506807-508 and 1500203-508,
. bolt inner segments to vehicle prior to hoisting half-ring (See table 4-i for Z
3 attaching hardware ) n
- ¢. Lower hal!-rixg to its proper poattion on vehicle. B _ - ]
To prevent damngetoﬂnvehlcle wringn

- when positioning the half-rings with more 7

. than one cutout, bring half-rings into con- -~
uawiththovemmfonardormdthe
fairlnpmdclldethcmtﬂopolmon.

: d. wwummmwwuuwmdw-mw-
thread them Into matching boltholes of vehicle. (See table 4-1 for applicable -

 hardware.) Maintain loose wmmwmnvmmmw-ﬂwhw- TR
mit uabomcnt aunemm. ' v '

" e. Por Aft Ring Assemblies, Part No. mm-m m xmm, N
' m tmerelnmlofhm-ﬂwmr lnmrmm i
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f. Aline half-ring for snug fit and bolt half-rings together with ring
assembly bolts and nuts. (See table 4-1 for applicable hardware.)

g. Secure half-ring to vehicle by tightening mounting bolts.

h. For Aft Ring Assemblies, Part No. 1506807-503 and 1509203-503,
tighten torque thumbscrews around yeriphery of ring, and secure them with
locknuts

f. Detach and remove horizontal yoke removal sling.

4-9. REMOVING YOKE HALF-RINGS FROM VEHICLE IN HORIZONTAL
ATTITUDE.

4-10. To remove the half-rings when the vehicle is in a horizcntal attitude,
proceed as foliows:

8. Rotate vehicle so that half-ring to be removed is uppermost, with
half-ring parting line horizontal.

b. Reverse installation procedure outlined in paragraph 4-7. -

- Table 4-1. Yoke Ring Assembly and Mounting Data

RING VEHICLE ' HALF-RING
. ASBEMBLY | MOUNTING MOUNTING ASSEMBLY
~~ PART NO. STATION - HARDWARE * : HARDWARE *

1506807-501 | 265.99 | AN4-7TA bolts (37) | AN7-11 boits (6) | i
| | e 'AN365-624 muts (6)

1506807-503 | 383.58 | Type A, T-103A | AN7-11 bolts (4)
S I torque thumbscrews | AN365-720 mts (4)
with locknuts (24) SRR

‘Inerseg-| | AN-TAboms @) |
S0 1508713-503 | 263.99 ¢ | AN4-13A bolts (27) | ANG-11 bolts (8)
T T T T | ANses-634 mts (6) o
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Table 4-1. Yoke Ring Assembly and Mounting Data {Continued)

RING VEHICLE HALF-RING
ASSEMBLY | MOUNTING MOUNTING ASSFMBLY
PART NO. | STATION HARDWARE * HARDWARE *
1508713-501 | 382.58 AN4-7A bolts (20) | ANs-11 bolte (6)

AN365-624 nuts (6)

1509203-501 | 382,58 AN4-TA bolts (20) | AN6-11 holts (8)

AN365-624 nuts (6)
1509203-503 | 382.58 Type A, T-108A AN6-11 bolts (6)
torque thumbscrews | AN365-624 nuts (6)
with locknuts (16)
Inner seg- AN4-7A bolts (21)
ments (4 -
- sections)
1510567-503 | 228.33 NAS501-4-10A ANBHISA bolts (4)
o bolts (28) NAS1022A8 muts (4)
AND60CS16L
| washers (4) |
1510567-501 | 387.07 (Model | NAS501-6-10A ' ANSHI5A bolts (4)
7205 | bolts (18) | NAS1022A8 muts (4)
385.70 (Model ANDGOCBISL
5205) washers (4)
1510567-507 | 238.33 | NASSO1-4-10A | ANBHISA bolts (4)
| bolts (38) | NAS1032A8 puts (4)
ANGOOCBISL,
1510867-505 | 352. 18 NASS01.4-10A ANSHISA bolts (4)
SRR o ibots(1&) | KASI032A8 nats (4)
RE ANDSOCSISL =
washers (4)

#*
=
[ 4
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Table 4-1. Yoke Ring Assembly and Mounting Data (Continued)

RING
ASSEMBLY
PART NOQ.

I

VEHICLE
MOUNTING
STA ION

MOUNTING
HARDWARE *

BALF-RING
ASSEMBLY
HARDWARE *

1585382-501 | 245.85

1585582-503

245.85

NAS501-4-10A
bolts (28)

NAS501-4-10A
bolts (25)

ANS8HI15A bolts (4)
NAS1022A8 nuts (4)
AN960C816L
washers (4)

ANSHI15A Lolts {4)
NAS1022A8 nuts {4)
ANS60C816L
washers (4)

4-6

* Quantities are indicated in parentheses.
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SECTION ¥
OPERATION INSTRUCTIONS FOR VEHICLE HOISTING EQUIPMENT

5-1. GENERAL.

5-2. This section contains the operation instructions for venicle hoisting
equ:pment described in section II. Detail procedures are given for only
thos= items which require them. For operating equipment not discussed in
this section, refer to applicable paragraphs in section II.

5-3. Before operating any hoisting equipment, observe the following:
a. Use equipment in a cleared area served by an overhead crane.

b. Make certain that all inobile equipment is properly secured with
footbrakes, if provided, or blocks to prevent inadvertent rolling or slipping.

¢. To minimize transfer distance, position equipment to and from
which vehicle is to be transferred in as close proximity as practical.

d. Beiore attaching hoisting equipment to vehicle, make certain that
all handiing yokes are secure :nd properly mounted on the vehicle.

e. Make certain that all cables are securely attached to equipment
and are in serviceable condition.

f. In performing hoisting operations, make certain to use cables of
proper length for specific procedures.

NOTE

The X-X and Y-Y axes referred to in
this section are marked on the vehicle
exterior and are also indicated as appli-
cablc on the assembly drawings for each
item of equipment. (See table 2-1.)

5-4. VEHICLE TILT SLING AND AUXILIARY EQUIPMENT.

5-1
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5-5. OPERATING TILT SLING AIR HOIST. The air hoist is operated by
hand controls on the pendant suspended from the sling. The controls consist
of a red and a green pushbutton switch and a black trigger switch. The trig-
ger switch must be squeezed into the control handle simultaneously with the
activation of either of the pushbutton switches. Before the sling is used to
tilt or stabilize its load, the load should be raised by the overhead crane
until the sling has stabilized with respect to the center of gravity of its load.
By pressing the green pushbutton and squeezing the trigger switch, the air
hoist reels in the hoist chain, raising the aft end of the vehicle. Pressing
the red pushbutton and squeezing the trigger switch causes the air hoist to
reel out the hoist chain, lowering the aft end of the vehicle. For the vehicle
to be rotated from a horizontal to a vertical attitude, the hoist chain is
reeled out, allowing the aft end of the vehicle to drop slowly while transfer-
ring the full load of the vehicle to the two forward cables of the tilt sling.

5-6. HOISTING VEHICLE. To hoist the vehicle from either a horizontal
or vertical attitude, see figure 2-2 and proceed as follows:

a. Perform general operation instructions outlined in paragraph
5-3, as applicable.

b. Install yoke beam assemblies, as applicable, on vehicle handling
vokes. (Refer to paragraph 5-11.)

c. If vehicle is positioned in a horizontal attitude, rotate vehicle as
necessary to position quadri-ant II uppermost.

NOTE

The Agena vehicle, Model 6205, must be
rotated to position the tilt sling hoisting
trunnions, located on the forward yoke
ring, in a horizontal plane. The tilt sling
attachment lug, located on the aft yoke ring,
must be positioned uppermost.

d. Connect hook of overhead crane to hoisting shackle on tilt sling
and raise sling to a convenient working level.

e. Attach the two 74- inch or the two 110-inch forward cables, as
applicable, to respective hoist fittings on tilt sling forward arm with key-
slot hoist lugs on upper ends of cables.

f. Attach key-slot hoist lugs provided to lower ends of forward cables.
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NOTE

Vehicle tilt sling adapters (item 12,
table 2-1) are used in place of the two
forward cables on the vehicle tilt sling
for hoisting the Agena vehicle, Model
6205.

g. Connect an external source of air pressure (100 to 120 psig) to
air hose fitting on tilt sling pendant.

h. Raise tilt sling to position directly over vehicle.

i. Attach connector on hoist chain pulley block of tilt sling to attach-
ment Iug on vehicle aft handling yoke ring with quick-release pin provided.

NOTE

The attachment lug is located on the forward
side of the aft handling yoke ring. (See fig-
ure 2-1.)

j. Attach the two tilt sling forward cables to respective hoisting
trunnion assemblies on yoke beam assemblies.

NOTE

The hoisting trunnion assemblies can be
positioned as necessary at one of four hole
locations in their respective yoke beams to
accommodate varying center of gravity con-
ditions.

k. On Agena vehicle, Model 6205, attach the two vehicle tilt sling
adapters (item 12, table 2-1) to trunnions, provided on forward yoke ring,
with adapter pads facing yoke ring.

1. Operate tilt sling air hoist to take up slack in hoist chain. (Refer
to paragraph 5-5 for description of air hoist operation.)

m. Raise vehicle slowly with overhead crane and make center of
gravity correction as necessary by operating tilt sling air hoist.

n. Hoist vehicle and rotate it as required.

5-3
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5-7. HOISTING VEHICLE ADAPTER. To hoist the vehicle adapter, see
figure 2-2 and proceed as follows:

a. Perform general operation instructions outlined in paragraph
5-2, as applicable.

b. Screw the two adapter stud fittings into sockets provided just for-
ward of the midpoint on opposite sides of the adapter.

NOTE

For hoisting the Agena vehicle, Model 6205,
adapter in the horizontal attitude, two
adapter hoisting plates (item 24, table 2-1)
may be used in place of the two stud fittings
and clamp fitting. The hoisting plates are
fastened to the adapter with thumbscrews
which are attached to the plates by lanyards.

c. Secure clamp fitting on rear fairing of adapter at a point 30 de-
grees from stud fittings until it is finger-tight.

NOTE

Do not tighten clamp screw with a wrench.
Using too much force will rupture the adapter
skin.

d. Lower tilt sling, with forward cables attached, by overhead crane
into position above adapter. '

e. Connect forward cables to stud fittings and connect hoist chain to |

clamp fitting.

| CAUTION

When using adapter hoisting plates (item 24,
table 2-1) in place of stud and clamp fittings,
hoist chain of vehicle tilt sling must be in
fully retracted position so that vehicle is not
damaged. , ‘

o>
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f. Raise adapter slowly until sling has stabilized and adapter is in
horizontal position. (Refer to paragraph 5-5 for air hoist operation.)

5-8. HOISTING VEHICLE 2X TANK. To hoist the vehicle 2X tank, see
figure 2-2 and proceed as follows:

a. Perform general operation instructions outlined m paragraph 5-3,
as applicable.

b. Attach slotted end of 2X-tank-hoisting fitting, with tube end cof
hoist fitting uppermost, by first installing a bolt through iound hole in fiiting
and into matching bolthole in 2X tank. Install thiee bolts through the three
remaining slots and into matching boltholes in tank.

c. Attach second fitting on opposite side of tank in same manner
outlined in step b.

d. Tighten all bolts.

e. Fully retract vehicle tilt sling hoist chain and lower tilt sling with
forward cables attached, by overhead crane into position above tank. (Refer
to paragraph 5-5 for air hoist operation.)

f. Remove key-slot hoist lugs from lower ends of forward cables.

g. Connect forward cables to hoisting fittings and secure them with
quick-release pins provided.

h. Raise tank slowly until it has stabilized.
5-9.. YOKE BEAM ASSEMBLY
5-10. REMOVING YOKE BEAM ASSEMBLY FROM VEHICLE To remove
either one of the two yoke beam assemblies installed on the vehicle, see

} figure 2-2 and proceed as follows:

a. Perform genersal operation instructions outiined in paragraph 543,
as appl!cable

b. Attach one end of one of forward cables, provided with the vehicle
tilt sling, to hook of overhead crane.

c. Attach opposite end of cable to hoistim trunnion assembly o= yoke
beam assembly.

5-5
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d. Take up slack in cable, using crane.

e. Remove attaching nut and separate yoke beam fitting from yoke
beam.

f. Slowly raise yoke beam while manually guiding adapter fitting on
aft end of yoke beam out of socket fitting on aiv vehicle handling yoke ring.

| CAUTION |

Maintain a firm hold on yoke beam to prevent
it from swinging against vehicle and damag-
ing surface.

g. Hoist yoke beam clear of vehicle, position it in designated area,
and disconnect hoisting equipment.

h. Remove nuts attaching yoke beam fitting to forward vehicle han-
dling yoke ring and rermove fitting.

i. Replace mounting nuts on yoke beam fitting. Assemble yoke beam
fitting on yoke beam and install attaching nut.

- §5-11. INSTALLING YOKE BEAM ASSEMBLY ON VEHICLE. To install
yoke beam assembly on the vehicle, reverse removal procedure outlined in

paragraph 5-10.
5-12, VEHICLE HORIZONTAL HOISTING SLING.

' 5-13. HOISTING VEHICLE IN HORIZONTAL ATTITUDE. To hoist the
vehicle in the horizontal attitude see figure 2-3 and proceed as follows:

a. Perform general operation instructions outlined in paragraph 5 3,
as applicable

, b Check that the two hoiat fittings (one on each end of beam) are
properly positioned to fit yoke rings. Fittings may be rotated 180 degrees,
if required, by removlng quick-release pins attaching support sleeves to

- beam,
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NOTE

Aft Hoist Fitting, Part No. 1585351,
is used with vehicle handling yoke
(item 5, table 2-1).

c. Attach sling to hook of overhead crane and raise it slightly.
Attach chain grab hook in a chain link which will leave sling hanging hori-
zontally.

d. Remove quick-release pins used to attach hoist fittings and sup-
port sleeves to yoke rings.

e. Remove quick-release pins from hoist fittings so that they can be
rotated to clear outer flanges of yoke rings.

f. Rotate vehicle until yoke horizontal hoisting holes are positioned
on top of vehicle.

g. Lower sling over yoke and aline hoist fltting and support sleeve
holes with matching holes in vehicle handling yoke horizontal hoisting holes.
Install quick-release pins.

NOTE

On the aft yoke ring used with vehicle
handling yoke (item 5, table 2-1), the
aft hoist fitting attaches to the vehicle
tilt sling attachment lug with an NAS-
1338C3C14 quick-release pln. (See
figure 2-1,)

h. Install quick-release pins. locking hoist ﬁttings to thelr respec-
tive support sleeves. :

1. Check loaded sling for horizontal balance by raismg vehicle

slightly. Relocate chain grab hook if necessary to gain horizontal balance. |

j. Hoist vehicle as required.
5-14. VERTICAL YOKE REMOVAL SLING.

i e g St s e N e i e R ok
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5-15. REMOVING HANDLING YOKE FROM VEHICLE. To remove the han-
dling yoke from the vehicle when it is in a vertical attitude, see figure 2-4
and proceed as follows:

a. Perform general operation instructions outlined in paragraph
5-3, as applicable.

b. Remove yoke beam assemblies as outlined in paragraph 5-10.

c. Connect hook of overhead crane to hoisting ring of yoke removai
sling.

d. Attach the three 121-inch cables to spreader ends of yoke removal
sling.

e. Raise yoke removal sling to position directly over one of forward
yoke half-rings on vehicle. Attach shackles of sling cables to respective
hoisting fittings located on forward side of yoke ring web.
f. Raise yoke removal sling slowly to take up slack in cables.
g. Remove bolts attaching yoke half-ring to vehicle. {
h. Separate yoke half-rings by removing attaching bolts and nuts.

i. Carefuuy move yoke half-ring away from vehicle laterally and

transfer it to designated arex on floor.

j. Disconnect voke removal sling from yoke half-ring

k. Position yoke removal sling directly over remaining y halfe
ring and attach shackles of sling cables to respeetlve hoisting fitti

-yoke ring web.

1. Repeat ateps Ithroughj
m. Attach the three 202-inch cables in place of 121- lnch cables to

_spréader ends of yoke removal sling.

~ n. Remove aft yoke han-rlnga from vemcle as outlined in steps e
through 1.
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NOTE

When the aft yoke half-rings are being
removed, it mighi be necessary to raise
the half-rirg vertically until it clears the
vehicle wiring harness fairings before f{t
is moved away from the vehicle laterally.

5-16. ENGINE HOISTING SLING.

5-17. HOISTING ENGINE. To hoist the engine in a horizontal attitude, see
figure 2-5 and proceed as follows.

a. Perform general operation instructions outlined in paragraph
5-3, as applicable.

b. With hoisting ring positioned at center of gravity of beam, sus-
pend sling from overhead crane. .

c. Position sling over engine so that forward cables are over struc-
ture of engine mount and thrust chamber sling is over throat section of en-
gine thrust chamber. ‘_

_ d. Attach the two hooks of forward cables to the two top tubular mem-
bers of engine mount. Lock each hook with quick-relem pin at end of lsn~
yard, ; o

e, Péss thrust clmnber' ang under throst section of engine 'thrust. :

chamber. Connect both ends of sling to the anchor shackle and attach
shackle to lug at rear of beam. .

f. Holst engine slightly to check for balnnce of eagmo aud mng -
Reposition hoisting ring on lifting bar as necessuy uriil balance is uhleved

g. Hoist enclne md tra.natet !t as requ*red.
h. Remove sling from engine by reversing lnmnntion pmeednro. o

8.9
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SECTION V1
OPERATION INSTRUCTIONS FOR MOBILE EQUIPMENT

6-1. GENERAL.

6-2. This scction contains operation instructions for mobile equipment

described in section II. Detail procedures are given for only those items

which require them. For operation of equipment not discussed in this sec-
tion, refer to appircable paragraphs in section II. . Operation instructions

i for some of the equipment ci&n bé found in other LMSC manuale, vendor

mamials, or other applicable documents. In these instances, references
are made to applicable publications which are also listed in table 1-1.

6-3. Before operating any mobile eqripment, obaerve the following:
a. Position equipment in cleared area served by an overhead crane.

| ; b. Pusition equipment to ur from which vehicle is to be transferred
as close ar practical to vehicle to minimize transfer distance.

c. Secure equipment with footbrakes, if provided, or blocks to pre-
vent inadvertent mmmeut. _ _

d. Use appropriatte vel\lcle boisting equipment for any Opeution in-
volving hoisting or transferring of vehicle. (Refer to sectionV.)

| NOTE
TMX~XandY-YamrcferredtointMa E
seéction are marked on the vehicle exterior
and are also indicated as applicable on the

asumblym'mmruchmmo(mtp-
ment. (See table 2-1.) . :

6-4. MWARD umaom STAND.

6-5. INSTALLING ®ORWARD nmnom IN FORWARD umaom STAND,

To install the forward midbody on the stand, miunl-lmdwooudu
fallows:
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Section VI

.

a. Perform general operation instructions outlined in paragraph
6-3, as applicable.

b. Loosen handknobs on stabilizing brackets and pull them outward
to provide maximum clearance for positioning of vehicle forward midbody on
the stand.

c. Hoist forward midbody irto position above stand, using vehicle
vertical hoisting sling and forward midbody sling (items 19 and 26, table
2-1, respectively). (Refer to section V for applicable hoisting instructions.)

d. Lower ferward midbody slowly and center it in position on stand.

e. Adjust stabilizing braékets to contact forward midbody surface
and {ighten handknobs.

f. Remove hoisting equipment.

6-6. REMOVING FORWARD MIDBODY FROM FORWARD MIDBODY
STAND. To remove the forward midbody frcm the stand, reverse the pro-
cedure outlined in paragraph 6-5.

6-7. VEHICLI HANDLING DOLLY.
€-8. LGADING VEHICLE ONTO VEHICLE H.nNDLING DOLLY. To load

the vehicle onto the vehicle handling dolly, sce figure 2-7 and proceed as
follows:

a. Perform general operation instructions outlined in paragraph 6-3,
as applicable.

b. Position front cradle with the vehicle rotating mechanism hand-
wheel facing the fcrward end of the vehicle.

¢. Rotate yoke retaining clamps parailel to cradle crossmembers,
ard engage track locks on one cradle.

d. Hoist vehicle in a horizontal attitude to position above dolly.
Aline one vehicle yoke ring with rollers on the locked cradle,

¢. Move unlocked cradle into position under other vehicle yoke ring.

6-2
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f. Lower vehicle onto dolly with outer flanges of yoke rings posi-
tioned to fit over rollers on cradies.

g. Rotate yoke retaining clamps on each cradle to engage yoke rings.
Turn handknobs under clamps to secure vehicle on cradles.

h. Engage track locks on unlocked cradle.
i. Remove vehicle hoisting equipment.

6-9. ROTATING VEHICLE IN VEHICLE HANDLING DOLLY. To rotate
the vehicle in the vehicle handiing dolly, see figure 2-7 and proceed 2s
follows:

a. Check that track locks are engaged,
b. Loosen yoke retaining clamps by turning handknobs under clamps.

c. Rotate yoke retaining clamps parallel to cradles to provide clear-
ance for yoke half-ring assembiy fittings.

d. Rotate handwheel of vehicle rotating mechanism on cradle carry-
ing the majority of load to rotate vehicle.

e. After vehicle is rotated to desired position, tighten yoke retaining
clamps.

6-10. LEVELING VEHICLE IN VEHICLE HANDLING DOLLY. Leveling of
the vehicle in the vehicle handling dolly is accomplished after the applicable
vehicle alinement equipment (item 52, table 2-1) has been installed and alined
with the vehicle principal axes. To level the vehicle in the dolly, see figure
2-7 and proceed as follows: ’

a. Rotate vehicle as cutlined in paragraph 6-9, until rotational
spirit level bubbles are centered.

b. Turn leveling jacks until the longitudinzl spirit level bubbles are
centered.

6-11, TOWING VEHICLE HANDLING DOLLY. To prepare the vehicle
handling dolly for towing, see figure 2-7 and proceed as follows:

a. Check that yoke retaining clamps are tightened.

o e
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b. Move vehicle, if necessary, until cradle supporting engine end
of vehicle straddles locking hcles in work platform of dolly. Insert cradle
locking pins through cradle locking holes and into matching holes in work
platform.

c. Engage track locks.

d. Attach vehicle handling dolly tow bar (item 32, table 2-1) to end
of dolly supporting forward end of vehicle.

e. Engage swivel locks on rear casters to lock casters in a fore-and
-aft position. Disengage swivel locks on irunt casters,

f. Release footbrakes on all four casters.
6-12. UNLOADING VEHICLE FROM VEHICLE HANDLING DOLLY. To
unload the vehicle from the vehicle handling dolly, reverse the loading pre-
cedure outlined in paragraph 6-8.
6-13. VEHICLE TRANSPORTER AND AUXILIARY EQUIPMENT.
6-14. For instructions on the operation and service of the vehicle trans-
porter and auxiliary equipment (figure 2-8), refer to Operation and Service
Manual, LSMD-446256.
6-15. ADAPTER HANDLING DOLLY.

6-16. PREPARATION FOR USE. To prepare the adapter handling dolly

for installation of the vehicle adapter, see figure 2-9 and proceed as follows:

a. Perform general operation instmctions as outiined in paragraph
6-3, as applicable.

b. Check that dolly tires are infiated to 65 psig.

c. Position rear saddle on dolly so that it will support adapter at a
locuation just forward of conical skirt when forward end of adapter is placed
against dolly fixed stops. }

d. Position rear clamp assembly so that clamp bar is approximately

2 inches aft of adapter skirt when adapter ’s placed against doily ﬂxad stops
and clamp is fully opened.

6-4
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6-17. INSTALLING ADAPTER ON DOLLY. To install the vokicle adapter
on the handiing dolly, see figure 2-9 and proceed as follows:

a. Prepare dolly for use as outlined in paragraph 6-186.

ST

b. Use vehicle tilt sling (item 9, table 2-1) and adapter-hoisting tilt
sling fittings (item 10, table 2-1) or adapter hoisting plate (item 24, table
2-1), as applicable, to position adapter over dolly. (Refer to paragraph
5-7 for hoisting instructions.)

c. Remove appropriate adapter protective cover from dolly storage
box and partially cover bottom half of adapter.

d. Before lowering adapter onto dolly, check that adapter fairings
will not contact dolly saddles. ” |

e. While lowering adapter onto dolly, place forward end of adapter
against dolly fixed stops and allow adapter to settle in saddles.

f. Remove hoisting equipment and complete installation of adapter
protective cover,

L i T I

g. Tighten rear ~lamp assembly against adapter skirt until adapter
is held sufficiently to prevent movement in aaddles.

h. Remove tiedown straps from dolly storage box, position straps

U RN P . . IR .
-)-';,'.L,g.ﬂm:qu; e e e Y e
B v L AR e

over top of adapter, and fasten straps to saddle supports. Secure adapter on 4
dolly by tightening ratchet-type buckles at ends of tiedown straps. . ?
1. Release pwking brakes before attempung to move dolly. Observe
maximum towing speed of 20 mnes per hour when towing dolly wlth a prime , E
mover. ' _ ) , L )

6-18. amovmc ADAPTER FROM DOLLY. Remove the vehicle tdlpter o
- from the handling dolly in reverse order of the mnauon prcuthre out-
.‘lmed in parngraph 6-17 .

- 6—19‘_2 VE)H{CLE m'rmo DOLLY PART NO. 1087102-503 (See itsm 37
. table 2-1.)

| §-20. For operation of the Installation and Removal Tialler, Model £100B

-~ {tigure 2-10), refer to vendor's Operation, Service and Repair Instructions
0 '.mamal For mmtion of the Auxiliu-y Pmr Pwk, llodel 8410 uud with

6-5
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Section VI

the installation and removal trailer, refer to vendor's Installation and Oper-
ation Instructions mamual. (See table 1-1.)

6-21. VEHICT.E HORIZONTAL MATING FIXTURE. (Seeitem 38, table 2-1.)

6-22. The vehicle horizontal mating fixture is used with the vehicle mating
dolly (item 37, table 2-1). The procedures described in the following para-
graphs give the detailed operation instructions for the vehicle horizontal

mating fixture. For instructions detailing the operation of the vehicle mat-

ing dolly, refer to the vendor mamuals on installation and removal trailer
listed in table 1-1.

6-23. INSTALLING MATING FIXTURE ON VEHICLE MATING POLLY. To
install the mating fixture on the vehicle mating dolly, see figure 2-11 and
proceed as follows:

a. Position mating fixture as close as practical to vehicle mating
dolly in a cleared area served by an overiiead hoist.

b. Back off the four roller adapter brake knobs on mating fixture so

- that brake jaws wiil straddle rails of vehicle mating dolly.

¢. Position hoist over approximate center of mating fixture.

d. Pass a suitable shop sling, consisting of a cable with an eye or

loop at each end, under mating fixture at each end of frame, forward and aft
of roller adapters.

e. Connect eyes of both sllngs to hoist and take up slack in slings.

| '£. Check that slings are of equal length and that mating fixture is
suspended in a lmrlzoual attitude when it is slightly raised. Adjust slings
as necessary

g Bolst maung nxture §0 thzt rolier adapters are posmoned over

" rails of mating dolly and mating fixture 18 centered over mating dolly.

~ h. Lower mating uxtnre uuu roller adapters rest Lightly on rails oI
mating dolly.
: Checktlutrollcrathpzerbnkejanmopenandthatm

| sﬁ-addle rails of mating dolly.

6-6
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j. Lower mating fixture so that total weight of fix*ure rests on rails
of mating dolly.

k. Tighten each roller adapter brake knob so th:'t mating fixture is
firmly secured to rails of mating dolly.

l WARNING '

Injury to personnel and damage to
equipment can result if roller adapter
brakes are not locked when mating

dolly is moved or rail assemuly is tilted.

1. Remove hoisting equipment from mitlng fixture and from imme-
diate area. ’ '

6-24. INSTALLING VEHICLE ON MATING FD(TURE 'I‘o install the vehicle
on the mating fixture, see figure 2-11 and proceed as follows:

a. Position aud aline vehicle L ating dolly, with horizontal mating
fixture installed, in front of mated booster and vehicle udapter.

b. Prepare mating dolly for receiving the vehicle. (For operation
instructions, refer to vendor mauuals on installation and removal trailer
listed in teble 1- l )

- ¢. Check that mating nxtur € yoke retaln!ng clamps located on for-
- ward beam usembly are fully loosened.

d. Check that pin for yoke retainer located on m beam membiy s |

pulled 2nd yoke retainer is lowered

" e. Position vemcie along side of matiw dolly wtth its art end orien- e F B

‘ted toward fornrd end of vehicle adapter.

* This position should be as closs a5
pnctiultomatlngcbﬂytomlnimtu
trannfordlotance , '

A e T T e e i R e Lt e S s T g L G e
it T o R e e R e S




LMSC-916670A
Section VI

cosi-oe PG AT S SNy o

f. Hoist vehicle with vehicle horizontal hoisting sling (item 18, table
2-1). (Refer to section V.)

g. Lower vehicle over mating fixture so that outer flanges of vehicle
' handling yoke rings aline with respective support rollers on mating fixture.

o | I WARNING ' |

3 o Make certain that roller adapter brakes are

i‘} ; locked before lowering vehicle onto mating
v fixture; otherwise serious injury to person-

nel or damage to equipment could resuit.

h. Lower vehicle onto mating fixture, raise yoke retainer on aft
beam assembly of mating fixture, and install retainer pin.

| i. Tighten both yoke retaining clamps located on forward beam as-
' .- sembly.

j. Detach hoisting equipment from vehicle and remove it from im-
mediate area.

 §-25. MATING VEHICLE TO BOOSTER. To mate the vehicle to the
booster, see figure 2-11, and proceed as follows:

a. Check that vehicle adapter is properly alined and mated with the
booster.

: b. Check that vehicle is properly installed on mating fixture as out-
lined in paragraph 6-24.

S ¢. Move vehicle mating dolly .5 necessary to aline vehicle longitudi-
PR nzl axis with corresponding axis of booster and vehicle adapter.

d. Stabilize mating dolly in mating position and raise mating dolly
rail assembly until longitudinal axis of vehicle is brought into the same ap-
proximate plane as the corresponding axis of the booster and vehicle adapter.

- (For operation instructions, refer to vendor manuals on installation and re-
moval trailer listed in table 1-1.)

i,
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e. Adjust attitude and position of mating aolly rail assembly to
bring longitudinal axis of vehicle into coincidence with corresponding axis
of booster and vehicle adapter.

f. Loosen yoke retaining clamps located on forward beam assembly
and disengage yoke retainer located on aft beam assembly.

g. Aline X-X and Y-Y axes of vehicle with corresponding axes of
vehicle adapter by rotating handwhcel of vehicle rotating mechanism in the
appropriate direction.

h. Tighten both yoke retaining clamps and engage yoke retainer on
forward and aft beam assemblies respectively.

i. Loosen the four roller adapter brake knobs on mating fixture and
roll vehicle along rails of mating dolly toward vehicle adapter.

NOTE

The mating fixture can be rolled along the
mating dolly rails by rotating adapter rollers
with a 1/2-inch-drive socket handle inserted
in the socket at the outboard end of each
adapter roller axle.

j. Compiete vehicle-to-booster mating operations according to ,’
applicable LMSC drawings and procedures. Repeat adjustment proceéama
described in steps d through g as necessary. . o

NOTE

The horizontal mating work platform (item e
54, lable 2-1) should be used for providtng
a convenient workinz level for peraonnol. ~ i‘ L L

k. After completion of matlng operations, em! roner Mt :
brakes. Loosen yoke retaining clamps and disengage yoke: mmr lomﬂd
on mating ﬂxture forward and aft beam uaembuen rupectluly

1. Lower upper frame of maumdouy comlnins mmp,ﬁ
and move mating dolly clear of vehicie. (For operation instructions, >éfe
to vendor manuals on installation and removal tnner lutod ln zum 1-1.)
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. Remove handling yoke rings from vehicle using yoke removal
sling (item 22, table 2-1). (Refer to section V.)

n. Install applicable vehicle tension hcist strap (itrm 28 or 29,
table 2‘1).

6-26. DEMATING VEHICLE FROM BOOSTER. If it is necessary to demate
the vehicle from the booster, reverse applicable steps of mating procedure
outlined in paragraph 6-25.

~ 6-27. REMOVING VEHICLE FROM MATING FIXTURE, To remove the

vehicie from the mating fixture, reverse applicable steps of installation
procedure outlined in paragraph 6-24.

6-28. VEHICLE MATING DOLLY, PART NO. 1508690, (See item 39,
table 2-1.)

6-29. The vehicle mating dolly consists of an Installation and Removal

Trailer, Model 4100B (figure 2-10), upon which is mounted a Vehicle Mating

Fixture, Part No. 1506809 (figure 2-12), The procedures described in the
following paragraphs give detailed operation instructions for the vehicle

. mating fixture. For instructions detailing the cperation of the installation
- and removal trajler,* reter to the vendor manuals listed in table 1-1,

& 6~.50 INSTALLING VEHICLE ON MATTNG DOLLY. To install the vehicle
' eaﬁhe mating dolly, see figure 2-12 and proceed as follows:

A Pcsition and aline vehicle mating dolly in front of mated booster

- _  and vehicie adapter. -

b, Prepare instaliation and removal trailer for receiving the vehicle.

' '(Fcr opemtm imtmct&am, refer to vendor manuals listed in table 1-1.)

e Check: um thé four yoke retainmg clampa on mating fixture are

».‘:funy» loosened.

d Chéak that matém {ixture is centered on rail usembly of instal-

i mmm remow& trailer ind that support roller brakes are fully engaged.

£ Pos!tum vehicie along side of mating dony with xu aft end orisnted

’Wtomr&mdolwhicle adapter.

L
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NOTE

This position should be as close as prac-
tical to mating dolly tc minimize transfer
distaace,

f. Hoist vehicle with vehicle horizontal hoisting sling (item 17 or
18, table 2-1). (Refer to section V.)

g. Lower vehicle over un'ating fixture so that outer flanges of vehicle
handling yoke rings aline with respective support rollers on mating fixture.

WARNING l

Make certain that roller adapter brakes are
locked before lowering vehicle onto mating
fixture; otherwise serious injury to person-
nel or damage to equipment could result.

h. Lower vehicle onto mating fixture and tighten the four yoke retain
ing clamps.

i. Detach hoisting equipment from vehicle and remove it from lm-
mediate area.

6-31. MATING VEHICLE TO BOOSTER. To mate the vehicle to the booater; :

see figure 2-12 and proceed as follows:

a. Check that vehicle adapter is pmperlv aline¢ ané mted with the
booster.

b. Check that vehicie 18 properly installed on matlng douy as out- G

lined in paragraph 6-30.

¢. Move vehicle mating dolly as necessary to aline ?eMcle Xowtndl- 8

nal axis with corresponding axis of boom:r nnd vehlcle adlpter. :

d. Stabilize installation and removal trailer in mating pollttun tnd
raise trailer rail assembly until longitudinal axis of vehicle is brought into
the same plane as the cmeawndngmsdthebumtermmelcm
(For operation instructions, refer to vendor mnmali lutad ln ublo 1~l )

pisd
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- e. Adjust attitude and position of installation and removal trailer
rail assembly to bring longitudinal axis of vehicle into coincidence with
corresponding axis of booster and vehicle adapter.

f. Loosen yoke retaining clamps on mating fixture,

- g. Aline X-X and Y-Y axis of vehicle with coriesponding axes of
vehicle adapter by rotating handwheel of vehicle rotating mechanism in the
appropriace direction.

h. Tighten ycke retaining clamps.

i. Attach winch drawbar of installation and removal trailer to attach-
ment clevis, located beneath the aft end of mating fixture, with quick-re-
lease pin provided.

j. Loosen the four roller adapter brake knobs on mating fixture and
roll vehicle along installation and removal trailer rails by operating winch
.assembly of trailer with drive handle provided.

NOTE

The mating fixture can also be rolled
along the trailer rails by rotating adupter
rollers with a 1/2-inch-drive socket
handle inserted in the suckets at the ouf -
board end of each adapter roller axle,

k. Complete vehicle-to-booster mating operations according to
~applicable LMSC drawings anxd procedures. Repeat amustment procedurea
deacrlbed in steps d througn g as necessary.

‘ L A!ter oompletion of mating operntlons, engage roller adapter
bnkes.
‘m. Detach lower vehicle handling yoke balf-rings from upper half-
rings and from vehicle. (Refer to sectlon iv. )

~ n, Lower upper frame of installation and ramoval tr’aﬂer until lower
handling yoke half-rings are entirely clear of vehicle. Move trailer away
{rom immediate vehicle mating area. (i or oger:tlon instructions, refer to
vendor mamals lsted in table 1-1 )

6-13
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~. Remove upper vehicle handling yoke half-rings from vzhicle,
using horizontal yoke removal sling (item 20, table 2-1) and overhead hoist.
(Refer to section V.)

p. Install vehicle tension hoist strap (item 27, table 2-1).
6-32. DEMATING VEHICLE FROM BOOSTER. I it is necessary to demate
the vehicle from the booster, reverse applicable steps cf mating procedure
amtlined in paragraph 6-31.
6-33. REMOVING VEHICLE FROM MATING DOLLY. To remove the
vehicle from the mating dolly, reverse applicable stepe of installation pro-
cedure outlined in paragraph 8-30.
§-34. VEHICLE CHECKOUT STAMD.

6-35. For instructions on the operation and service of the vehicle checkout
stand (figure 2-13;, refer to Operation and Service Mamnual, LMSD-446385.

6-36. AUXILIARY HYDRAULIC CART.

6-37. For nstructions on the operation of the auxiliary hydraulic cart (fig-
ure 2-13), refer to Operation and Service Instructions lhnual, LMSD-6378.

§-38. VEHICLE HOLD!NG DOLLY, PART NO. 1585127 . {See item 42,
table 2-1.) ‘

- 6-39, INSTALLING VEHICLE ON BOLDING DOLLY. To install the veh.cle
on the holding dolly, see figure 2-14 and proceed as fonm .

_ a. Pmitiondo!'ylnaclwedamsemdbymmrwm To
minimize trarsfer distance, poaition dolly as clou as p’ncucal to omupmu
from whlch vehlcle is to be transferred,

b. Position vehicle handling yoke clunpn mnal to a\-.‘, c:nu
. braces to whicb thay are attoched, -

c. Hotst vetucle in & horizontal attitude mr'dony

- d mwnxmwmaemmxymmwmwmm
i‘c!mnmlsﬁtovertrontandrwsueut*ounondolb |

€. mmmmcmmmwmmmmm
-yol:esandugﬁenclmp.
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f. Detach vehicle hoisting equipment.

6-40., REMOVING VEHICLE FROM HOLDING DOLL.Y. Remove the vehicle
from the helding dolly in reverse order of the installation procedure outlined
in paragraph £-39.

NOTE

The vehicie can be rotated to the prope‘r
position lor heisting by turning the hand-
wheel on the doully rotating mechaniem.

6-41. ENGINE REMOVAL OLLY.

6-4%. PRLPARATION FOR ENGINE REMOVAL. To prepare the vehicle
and associated handling equipment for removal of ali or part of the engine,
proceed as foldows:

a, Check that vehicle is properly instalied on vehicie handling dolly
{figure 2-7) and that the four track locks on dolly are engaged.

b. Raise vehicle handling dolly off its casters with the iour dolly
leveling jacks.

c. Break all connections between engine and vehicle, except engine
mounting bolts and gimbal bolts.

§ CAUTION

The engine mounting bolts and gimbal
bolts must remxin secured to support
the weight of the engine ur damage to
the e.gine can result.

d. Remove any equipment from vehicle which would prevont a hori-
zontal withdrawal of engine.

6-43. REMOVING ENGINE FROM VEHICLE. To remove the entire engine
from the vehicle, see figure 2-15 and proceed as fcllows:

a. Prepare vehicle and associated handling equipment for engine
removal outlined in paragraph 6-42.

6-14
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b. Remove hydrauli~ actuator from side of engire opposite turbine
exhaust pipe. Remove Lift Bar Assembly, Part No. 1566428, from storage
box o removal dolly and attach it in place of hydraulic actuator, usirg quick-
release pins attached to lift bar.

c. Rotate vehicle on vehicie handling dolly until 1ift bar is direcily
on top of engine (with Y-Y axis, between quadrants Il and IV in up position).

d. Position engine removal dolly at rear of vehicle with boom for-
ward and in line with engine cerierline.

e. Wheel engine ren.oval dolly forward until clevis at end of dolly
cable is directly over hoistiag lug on lift bar. Attach clevis to lift bar hoist-
ing lug with quick-release pin. Clevis may be raised or lowered as neces-
sary by using removal dolly winch.

! WARNING B

The cable must be taut and the pawl on the

- winch must be securely locked to ensure
that the engine will not drop when the engine
mounting bolts are removed; otherwise in-
jury to personnel and damage to equipment
could result.

f. Remove A1124-1-1/2-45-6N strap assembly and AN6563-1 ring
from stcrage box on engine removal dolly. Assemble ring onto strap assem-
bly and attach ring to lug on removal dolly boom with quick-release »in, ‘

NOTE

Two attaching points are provided in the
lug to accommodate two engine configura-
tions. The attaching point toward the
winch end of the remcval dolly is used for
engine model No. 8096. The remaining
attaching point is used for engine model
No. 8081.

g. Pass strap assembly under engine at aft side of flange on engine

thrust nozzie, Fasten strap assembly and tighten it securely to support
thrust nozzle when engine rmounting bolts are removed.

6-15
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h. Set floor locks on engine remov=l dolly.
i. Remove the four engine mounting bolts.

j. Release floor locks and withdraw engine from vehicle by care-
fully pulling engine removal dolly backwards.

6-44. INSTALLING ENGINE IN VEHICLE. To install the engine in the
vehicle, reverse the remcval procedure outlined in paragraph 6-43.

6-45. REMOVING ENGINE THRUST CHAMBER FROM VEHICLE. To re-
move only the thrust chamber section of the engine from the vehicle, see
figure 2-15 and proceed as follows:

a. Prepare vehicle and associated handling equipment for engine
removal as outlined in paragraph 6-42.

b. Rotate vehicle on handling dolly until engine turbine exhaust pipe
is approximately 45 degrees to either right or left of top center.

c. Remove Engine Removal Sling Assembly, Part No. 1500260,
from storage box on removal dolly and attach it to dolly as follows: Attach
clevis at end of dolly cable to engine removal sling assembly beam, using
quick-release pin attached to sling. Attach lug, welded to engine removal
sling assembly beam, to mating lug on removal dolly boom, using quick-
release pin attached to sling.

d. Position engine removal dolly at rear of vehicle with boom for-
ward and in line with engine centerline.

e. Wheel engine removal dolly forward until strap on aft end of
sling assembly lines up with flange on engine thrust no:zle.

f. Pass cable, on forward end of sling assembly, around engine
combustion chamber and secure it to sling aseembly with quick-release pins.
Pull cable taut by operating winch on engine removal dolly and check that
removal sling assen:bly beam remains approximately parallel to engine
centerline.

6-16
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{ WARNING l

The engine removal siing assembly must
be tant and the pawl on the winch must ke
securely locked to ensure that the engine
will not drop when the engine gimbal bolts
are removed; otlierwise injury to person-
nel and damage to equipment could result.

g. Pass atrap, on aft end of sling assembly, around engine at the aft
side of flange on engine thrust nozzle. Secure and tighten strap.

h. Set floor locks on engine removal dollv.

i. Disconnect hydraulic actuators from engine thrust chamber and
remove engine gimbal boits.

j- Release floor locks and withdraw engine from vehicle by pulling
engine removal dolly backwards.

6-46. INSTALLING ENGINE THRUST CHAMBER IN VEHICLE. To install
the engine thrust chamber in the vehicle, reverse the removal procedure

outlined in paragraph 6-45.
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SECTION Vii

OPERATION INSTRUCTIONS FOR FIXED
STANDS AND SPECIAL EQUIPMENT

7-1. GENERAL.

SRR I 55 v

7-2. This section contains operation instructions for fixed stands and
special equipment described in section II. Detail procedures are given for
only those items which require them. For operation of equipment not
discussed in this section, refer to applicable paragraphs in section II. Op-
eration instructions for some of the equipment can be found in other LMSC
manuals or other applicable decuments. In these instances, references are
made to applicable publications which are also listed in table 1-1,

NOTE

The X-X and Y-Y axes referred to iu this
- section are marked on the vehicle exterior
o and are also indicated as applicable on the
assembly drawings for each item of equip-
ment. (See table 2-1.)
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' 7-3.  VEHICLE PITCH AND ROLL STAND.

7-4. Four instructions on the use of the vehicle pitch and roll stand, refer
to Operation and Service Manual, LMSD-447039.

7-5. VERTICAL WORKSTAND.

7-6. Datailed operation instructions for the vertical workstand (figure 2-18)
are not required. However, the following p1ecautions must be taken when-
ever a vehicle is installed on the work stand.

a. Make sure that Support Ring, Part No. 1587000, is properly
oriented and securely attached to vehicle aft midbody structure assembly at
stat!cn 388.55. Note that support ring is placarded for orientation with the
vehicle X-X and Y-Y axes and quadrants I and IV,
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NOTE
The support ring should be installed while
the vehicle is supported in the horizontal
attitude before being hoisted. AN5-5 bolts
and AN960-5162 washers are used at eight
places for attaching the support ring.

b. Before filling or flushing propellant tanks, make sure that the
three load cells attached to vehicle supports are removed so that vehicle
rests on the three vehicle supports only.

c. Before filling propellant tanks or performing flushing operations,
install Vehicle Support Jacks, Part No. 1588732, under the three vehicle
supports to relieve vertical compression loads.

d. After removable floor sections are reinstalled, make sure that
MS35354-159 bolts, NAS1039-10 washers, AN935-1016 washers, and MS-
21304-6 nuts are installed as placarded on workstand.

7-7. VERTICAL ASSEMBLY FIXTURE.

7-8. Detailed operation instructions for the vertical assembly fixture (fig-
ure 2-19) are not required. Follow general instructions and load limits
placarded on the fixture.

7-9. CENTER OF GRAVITY AND MOMENT OF INERTIA EQUIPMENT.

7-10. For instructions on the use of the center of gravity and moment of
inertia equipment, refer to Operation and Service Manual, LMSD-445823.

7-11. VEHICLE TILT AND ROLL EQUIPMENT.

7-12. USING EQUIPMENT FOR PERFORMING VEHICLE TILT PROCE -
DURE. Tousethe tilt and roll equipment for performing the vehicle tilt
procedure, see figure 2-21 and proceed as follows:

a. Position vehicle on vehicle handling dclly (figure 2-7) and set
footbrakes. Rotate vehicle to orient vehicle principal axes as required.

b. Engage the four track locks and the eight yoke retaining clamps to
secure vehicle on handling dolly.

T-2
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¢. Position jack assembly under vehicle handling dolly crossmember
at aft end of vehicle. Check that slotted guide on end of lifting arm engar 8
positioning guide welded to dolly crossmember.

d. Raise aft end of vehicle handling dolly and attach pivot assemblies,
with quick-release pins provided, to attaching lugs on handling dolly.

NOTE

The pivot attaching lugs are located on the
underside of the vehicle handling dolly
frame, adjacent to each of the four level-
ing jacks.

e. Lower jack assembly and allow vehicle handling dolly to settle on
pivot assemblies.

f. Remove jack assembly and position it under crossmember at op-
posite end of vehicle handling dolly as outlined in step c.

g. Raise forward end of vehicle handling dolly as required to per-
form subsystem checks.

h. To remove vehicle tilt and roll equipment, reverse installation
procedure outlined in steps ¢ through g.

7-13. USING EQUIFMENT FOR PERFORMING VEHICLE ROLL PROCE -
DURE. To use the tilt and roll equipment for performing the vehicle roll
procedure, see figure 2-21 and proceed as follows:

a. Position vehicle on vehicle handling dolly (figure 2-7) and set
footbrakes. Rotate vehicle to orient vehicle principal axes as required.

b. Engage the four track locks and the eight yoke retaining clamps
to secure vehicle on handling dolly. (See figure 2-7.)

c. Position jack assembly under one side of vehicle handling dolly
frame at point that coincides with longitudinal center of gravity of vehicle.

d. Raise side of vehicle handling dolly and attach pivot assemblies,

with quick-release pins provided, to attaching lugs on forward and aft ends
of handling dolly.

7-3
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NOTE

The pivot attaching lugs are located on the
underside of the vehicle handling dolly frame,
adjacert to each of the four leveling jacks.

e. Lower jack assembly and allow vehicle handling dolly to settle on
pivots.

f. Remove jack assembly and position it under opposite side of
vehicle handling dolly frame that coincides with longitudinal center of gravity
of vehicle,

g. Raise side of vehicle handling dolly as required to perform sub-
system checks.

h. To remove vehicle tilt and roll equipment, reverse installation
procedure outlined in sleps cthrough g.

7-14. HORIZONTAL MATING WORK PLATFORM. (Se¢ item 54, table 2-1.)

7-15. Detailed operating instructions for the work platform are not re-
quired. However, the following precautions must be taken during assemhly
of the platform and during its use. (See figure 2-23.)

a. Make certain that spring-loaded lockpins of the ladder and diago-
nal members are fully extended to their locked position when installed.

b. Make certain sliding coliars of adjustable legs are pushed down to
their locked position after leg adiustments are made.

c. Depress caster locks before utilizing platform for a work arez.

d. Make certain plywood platform sectionn are seated over the four
dowel pins.

e. Do not exceed maximum load placgrded on side of ladder.
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