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FOREWORD

The Tulsa Division of the Douglas Aircraft Company
extends to you a most cordial welcome.

The purpose of this booklet is to acquaint you with the
GAM-87A Pylon and associated equipment. It is intended to serve
only as a guide during this informal maintainability design review.

Our staff will be on hand at all times to offer you the

utmost cooperation during your stay.

YR

Vice-Pgsident - General Manager

Tulsa Division
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AGENDA?*
WEDNESDAY APRIL 4, 1962

0800 - Instructions to Air Force Personnel Col. C. H. Bolender-
(Lt. Col. J.R. Fowler's Office) System Program Director
0815 - Opening statements and introduction J. R. Allen-Vice-President-
of Douglas Aircraft Company Personnel General Manager-Tulsa Division

(Conference Room A)

0835 - Opening statements and introduction
of Air Force Personnel

0850 - Formation of Committees: Pylon
Launcher
Thermo- Conditioning Unit

0905 - Proceed to Review Area

0915 - Coffee (in review area)

0925 - Review of hardware and/or drawings
1200 - Lunch

1300 - Review of hardware

1500 - Coffee

1510 - Review of hardware

1630 - End of Wednesday session

* THIS AGENDA IS TENTATIVE AND WILL BE REVISED AT CUSTOMER REQUEST.,
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THURSDAY APRIL 5, 1962

0815 - Preparation of RFA's and/or further review of hardware
0930 - Coffee

0940 - Continuation of RFA preparation and/or review of hardware

1200 - Lunch
1300 - Review of RFA's
1500 - Coffee

1510 - Continuation of RFA review
1620 - Closing statements
1630 - Review completed
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PYLON/LAUNCHER/
THERMO- CONDITIONING SYSTEMS

The pylon consists of a constant-thickness center section with the
leading edge and trailing edge sections defined by NACA 4-digit
series airfoils. Thickness ratios vary from 9.08 percent at the wing-
pylon intersection to 5.04 percent at the missile. The leading edge

of the outrigger legs is swept 36 degrees.

The pylon is designed so that the wing-pylon joint, tension, compres-
sion, shear and side moment loads are reacted at the forward spar.
Side shear and vertical loads are reacted at the rear spar. The
spars, together with the skin and major ribs, make the pylon a torque
box structure for distribution of the loads to the wing.

The pylon is a dual-missile-carry configuration designed for attach-
ment to B-52F, G and H aircraft at existing wing attach points.

The launcher is a long, narrow box structure which fits into a recess
on the underside of the pylon and contains a hook and sear release

mechanism with an explosive actuator.

The thermo- conditioning system, consisting of a cooling circuit and
a refrigeration circuit, maintains the missile guidance components
in a predetermined environmental condition necessary to meet opera-
tional requirements.
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LAUNCHER THERMO- CONDITIONING UNIT
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PYLON SYSTEMS MAINTAINABILITY COMMENTS

(1) Aft Pylon Support Trunions (1) Lubricate per DPS 3,17 during
major periodic maintenance,

(2) Mechanical Systems (2) No field adjustments required
unless systems are disturbed.

(3) Lanyard Systems (3) No maintenance required other
than normal cable maintenance

per DPS 3, 08.

(4) Air Deflector Mechanism (4) Checking and adjustment pro-
(Linear Actuator) cedures are provided for the
deflector mechanism, but the

12 “ electro-mechanical actuator

assembly shall not require any
maintenance for the operating
life of the unit.

(5) Mechanical Hardware (5) No maintenance is required
unless items are damaged.

(6) Electrical Components (6) Inspection and installation access
is provided through doors shown
on pages 15, 16 and 17. Wiring
is in conduit where necessary to
eliminate clamps in inacessible
locations.

(7) Electrical Umbilical (7) Special tools are provided for F ‘
. maintenance. :
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(1)

(2)

(3)

(4)

LAUNCHER SYSTEMS

Mechanical Systems

a, Push rods

b. Lock actuator

c. Release mechanism

Rotary Actuator

Electrical Systems

Explosive Actuator Assembly

MAINTAINABILITY COMMENTS

(1) Launcher mechanisms are
adjusted on initial installation
and require no field adjust-
ments unless the systems are
disturbed for repair. Pro-
cedures are provided for ad-
justment.,

(2) The electro-mechanical
actuator shall not require any
periodic maintenance for the
operating life of the unit,

(3) Launcher electrical systems
are accessible through doors
shown on pages 15, 16 and 17,

(4) The actuator requires main-
tenance only after firing of
explosive squibs, Barrels and
pistons are then cleaned with
trichlorethylene, pistons are
lubricated with MIL-I-8660
and are re-installed with new
0-rings and back-up rings.
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THERMO- CONDITIONING SYSTEM

(1)

(2)

(3)

(4)

(5)

Electrical Systems

Temperature Control Valve

Compressor motor and
coolant pump motors

Quick-disconnect umbilicals

Coolant and refrigeration
systems

MAINTAINABILITY COMMENTS

(1)

(2)

(3)

(4)

(5)

Provisions have been made
for replaceable electrical
components together with
periodic checkout procedures,

No field level maintenance is
required.

The compressor motor is a
hermetically sealed unit and
the two ac coolant pump motors
require no maintenance,

The umbilicals are self-sealing
units and require no service
unless damaged in operation.

Field carts and procedures are
provided for charging and
adding of fluid to both systems.
Both systems are sealed and
require no field maintenance,
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T26 R.H.
PYLON AFT ATTACHMENT
ACCESS DOOR

T32 R.H
. T24 R.H.
17.4
| ATTACHMENT

T28 R.H.
LAUNCHER AFT
ATTACH ACCESS
T22 R. H.
WING ELEC
CONNECTOR
ACCESS DOOR

T20 R. H.

ELEC ACCESS DOOR
T30 R.H.
ELEC EQUIP
ACCESS DOOR

SAFE & ARM
ACCESS DOOR

ACCESS DOOR TI8 R.H.
ELEC ACCESS DOOR

SAFE & ARM

R&D CONFIGURATION DOORS SHOWN AUSEEEedn

LAUNCHER RELEASE
ACCESS DOOR

Ti4 R.H.
UMBILICAL CONNECTION
ACCESS DOOR

TI6 R.H.
LAUNCHER FWD
ATTACH ACCESS DOOR

' P-8 ACCESS DOORS, OUTBOARD
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T45 R.H.
HINGE BOLT
ACCESS DOOR

T37 RH.
it ACTUATOR
PYLON AFT
ACCESS DOOR
T23 R.H ATTACHMENT
e ACCESS DOOR
T5I R.H. PYLON FWD
WING ELECTRICAL ATTACHMENT

CONNECTOR ACCESS DOOR
ACCESS DOOR

T2I R.H.
ELECTRICAL
ACCESS DOOR

T27 RH.
LAUNCHER AFT
ATTACH ACCESS

TI7 R.H. SAFE 8 ARM DOOR
UMBILICAL ACCESS DOOR
CONNECTION

ACCESS DOOR

T60 R.H.
SAFE & ARM
LAUNCHER REL ACCESS DOOR

ACCESS DOOR R &D CONFIGURATION DOORS SHOWN

TI9 R.H.
LAUNCHER FWD
ATTACH ACCESS DOOR

P-8 ACCESS DOORS , INBOARD

e BN B O N

= pm e




—

_—— - - =

T40 R.H.
THERMO-COND EQUIP

INSTAL ACCESS DOOR
T34 R. H.

ELEC ACCESS DOOR

T38 R.H.
ELEC EQUIP
ACCESS DOOR

T54 R.H.
THERMO-COND
ACCESS DOOR

L-2
FWD MECH
ACCESS DOOR

T43 R.H.
ELEC EQUIP
ACCESS DOOR

HOIST ATTACH
ACCESS DOORS

L-1

LAUNCHER
CENTER ATTACH
ACCESS DOOR

L-3 ROD
ACCESS DOOR

L~4 AFT MECH
ACCESS DOOR

AIRFLOW
DEFLECTORS
5864350

L-5 AFT MECH
ACCESS DOOR

R&D CONFIGURATION DOORS SHOWN

P-8 ACCESS DOORS , UNDERSIDE
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PYLON/MISSILE POWER CB.
UMBILICAL 8 RELAYS CONTROL
RELAYS
sQuiBs
S MISSILE LAUNCHER
FILTER
MOTOR CASE
HEATER CONTROL
—
CONTROL
WING 7/ PYLON RECAS.
INTERFACE
MOTOR CASE THERMO - CONDITIONER
HEATER CONTROL RJE
FILTER
MISSILE LAUNCHER
sQuiBs
PYLON / MISSILE POWER C.B
UMBILICAL 8 RELAYS

ELECTRICAL DIAGRAM

CONTROL
RELAYS

PYLON - LAUNCHER

AIRFLOW
DEFLECTOR
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JETTISON
28V DC LEFT CONTROL A/C | PYLON
ESSENTIAL BUS il

28V DC RIGHT L 20
ESSENTIAL BUS
28V DC
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28V DC 3 4[ 250 —o7 TO SQUIB #2

1)

&
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— BOMB SELECT T
] '[‘.‘éh%”s"v? spF_CIAL WEAPONS 250 B % /LOCK ACTUATOR
SELECT A ‘
= 28V _DC RIGHT ﬂ/\ ] :
ESSENTIAL BUS °Tx ‘ L_°~,
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|
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= 28V DC LEFT Ls
ESSENTIAL BUS |
EXTERNAL MISSILE MANUAL

| SINGLE SEAR HOLDER
! SUPPORTING (2) ROLLERS

/-RODS (2) RETURN SPRING (2)
3 T__.
TEFLON GUIDES

DUAL CAM

I

I

RELEASE (ONE PER MISSILE)

28V Dc—oLAECL | [n-FueHT Lock
|

D
é MISSILE RELEASE
LIGHT

<
EXPLOSIVE ACTUATOR (2 PISTONS, 2 SQUIBS)
(XPLOSIVE ACTUATOR RELEASE ARM (LOCKED POSITION)

TOP OF MISSILE s

MISSILE FWD LATCH SAFETY STOP ON DOOR AFT LATCH ASSEMBLY
AWAY ASSEMBLY (2) (ROTATED 90°)
& 'S"v?"TCC’ﬂOR LOCK INDICATOR ARM (LOCKED POSITION)

] LAUNCHER RELEASE MECHANISM SCHEMATIC



MISSILE AWAY SWITCH

LAUNCHER RELEASE MECHANISM-FORWARD

o pm e g



- i I U E N EEE

SPRING BUFFER AND
CAP ASSEMBLY

AFT MOUNTING BOLT
(FOUR 3/8 BOLTS

LAUNCHER RELEASE MECHANISM-AFT
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STA. 354.95

STA. 158.50 CLEVIS AND

ADJUSTMENT NUT

STA. 338.09

CARRY

{o— MODE

= SPRING
[ EXTENDED

sQuis

ASSEMBLY

GROUND :rxnoswe
ACTUATOR
REL
BELEASE (DUAL SQUIB)
ARM

2 il

RETRACTED

] \ MISSILE : h
‘|_It/suanc:
il A : P ] HOOK

Eif o ] MISSILE CARRY =5
HOOKS CLOSED LUG (TYPICAL) HOOK CLOSED
(FORWARD SIDE VIEW) (AFT REAR VIEW)

LAUNCHER RELEASE MECHANISM-CARRY MODE
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STA. 354.95
GROUND RELEASE CAM RAIL
(3/4 HEX) ALIGNMENT (AFT)

AND GROUND
LOCK PIN

MANUAL LOCK RELEASE
EXPLOSIVE ACTUATOR RELEASE

I I, ” O i
O | i
%) = |
l OUTBOARD VIEW
BEAM SPRING
N
Y S |
! BEAM ROLLER
BEAM .
]\\ |_cAM raiL
o (FWD)
: | }

( | HOOK RELEASE

= (o SPRINGS N5
4 Ny | |

\Q O [ | BEAM STOP !
g ‘7-‘0 | e ,4_’;

HOOK RELEASE SPRINGS

HOOK PIN AXES
(TYPICAL)

LAUNCHER HOOKS OPEN LAUNCHER HOOKS OPEN

(FORWARD SIDE VIEW) (AFT REAR VIEW)
ROTATED 90° FOR CLARITY

LAUNCHER RELEASE MECHANISM-LAUNCH MODE
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PLUG
CONNECTORS

3 U ~ = < L
p . e =
-~ ) 3 / 3 \\ i
EXPLOSIVE ”ﬁ £
ACTUATOR By —[»
EXPLOSIVE ACTUATOR EXPLOSIVE CHARGE (2)

LOCK/UNLOCK ARM

EXPLOSIVE ACTUATOR, LAUNCHER
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O-RING
MS$28775-012
BACK-UP RING
MS28782-7
BARREL
3872078-1 |
SECTION A-A

EXPLOSIVE ACTUATOR ASSEMBLY

PISTON
4872077-1
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LOCK RING
NAS670-3



4872201-) CLEVIS
4872200-1 SCREW

MS20392-2-11 PIN
4872195-1 LOCK

5872192-1 BRACKET ASSEMBLY

4872221 CABLE ASSEMBLY

" 2872226-501 PIN
4872215-501 LINK—

3872231-1 CONNECTOR ASSEMBLY
48722101 CRANK

3887105-1 CONNECTOR ASSEMBLY

GUIDE TYP.

5872197-1 GUARD ASSEMBLY
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UP STOP TYP.

3872206-1 CRANK ASSEMBLY

48722151 LINK

3872231-1 CONNECTOR ASSEMBLY

48722161 CRANK

3872231-501 CONNECTOR ASSEMBLY

LANYARD DISCONNECT INDICATOR SYSTEM, FWD
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uP STOP

2887103-1 RETAINER

1A05245-1 TUBE ASSEMBLY

4872185-2 BRACKET

1A05243-5 CABLE
4872221-1 CABLE ASSEMBLY-

5872192-1 BRACKET ASSEMBLY
4872196-1 LOCK

1A05244 BRACKET ASSY

4872185-1 BRACKET 27

4887113-3 CABLE

1A05243-5 CABLE

5872197-1 GUARD ASSEMBLY

48722001 SCREW
2872226-501 PIN

4872201-1 CLEVIS

MS20392-2-11 PIN

LANYARD DISCONNECT INDICATOR SYSTEM, AFT
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GAM-87A PYLON-REMOVAL AND REPLACEMENT
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LIQUID AIR HEAT
EXCHANGER

/- CoNpENsER
RAM AIR I - l RAM AIR
INLET \ . i V‘\' I’ a : ) OUTLET
|
I | l ; THERMO-CONDI TIONER
_L 1 - 2,
COOLANT TEMP SRS S
SELESEALING CONTROL VALVE L :
COUPL! #
9] D D i S HoH SioE |
[~ CHARGIN
- H H VALVE |
| COMPRESSOR CONTROL 5w — |
SRR e e et 3l / |
Ve RECEIVER - AND |
CONTROLR:LUID\ T | FILTER-DRYER bl [
RER! | | ASSEMBLY operaTiNG | |
RESERVOIR AND | HOUR I
SIGHTGAGE PUMP ASSEMBLY | | o ween | | |
RELIEF VALVE WITH | VALVE | |
|
MANUAL OVERRIDE | | EVAPORA v
Temwp | | I
IND i L o= i
& | J
? I L } .
l | | ! = FIRING CONTROL MONITOR
T ] ) ! Jis/a0v
SCREEN | | R | MISSILE 1
HEAT P
TEMP | SWITCH | | | Fm————————- s FPHASE AC OFF
SENSOR »¢+ H} ———— | i I i HEAT
Fe—————————
L_I PR | - | | [ [ | stoBY
| CHECK | | 11 — &
1 bl YALYE [ (el i OPER
O PRE-
ELECTRICAL POWER AND CONTROL [ —————— — s firv-7n
= SR

OPERATING
HOUR METER

SEL F-SEALING UMBILICAL
QUICK-DISCONNECTS **

+* FOR R & D PROGRAM ONLY

* THERMAL RELIEF VALVES IN BOTH COUPLING HALVES
“ THERMAL RELIEF VALVES IN MISSILE UMBILICAL HALF ONLY

4
I
|
|
|

AIRCRAFT

PYLON

| TEMP SELECT SW

L LH  FUs RH
s e © o o
TEMP CONT OVERRIDE

PYLON THERMO-CONDITIONING SYSTEM SCHEMATIC






TULSA DIVISION CLEAN ROOM FACILITY

In order to insure a maintenance-free Thermo-
Conditioning System, the Tulsa Division of the
Douglas Aircraft Company installed a clean
room for the assembly of the unit. The facility
provides an atmosphere free of foreign particles
during the unit's fabrication. The photograph
on the facing page shows Douglas technicians
working on a nearly completed unit and the sub-
assembly jig (far left). Upon completion, the
units are tested and when they leave the clean
room, they are sealed, requiring no field
maintenance. Should extensive repair ever
become necessary due to damage, the units
should be returned to operating status under
similar conditions.

1 In a test room adjacent to the clean room, an evaporator

unit is tested for gas leaks with a halogen leak detector.

2 Douglas technicians install a sensing device in the

expansion valve.
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AEROSPACE GROUND EQUIPMENT

The following pages illustrate the items of ground support
equipment provided for the tactical maintenance of the GAM-87A
Pylon/Launcher/ Thermo- Conditioning Unit. The equipment
shown reflects the philosophy of minimum line maintenance

required on the tactical configuration.
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CRADLE & RAIL ASsY

B\ UPPER FRAME ASSY
) N
b \ ROLL CONTROL MECHANISM
= \ oy
\\ D ROLL ADJUSTMENT ASSY
U/

(
UPPER FRAME
LIFT CYLINDER
FRAME LOWERING
CONTROL VALVE

INCHING MOTOR

STABILIZING
HYDRAULIC JACK
POWER PACK

HAND PUMP

POSITIONING TRAILER, RAIL TYPE (ITEM 1)
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(ITEM NO. 30)

SUPPORT, PYLON

(=)
on



| ]
o

(ITEM NO. 31)

PLATFORM, AIRCRAFT LOADING
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(ITEM NO. 33)

FLOODLIGHT SET, ELECTRIC



TRAILER, RAIL TYPE-MAINTENANCE (ITEM NO. 118)
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ADAPTER KIT, PYLON MAINTENANCE (ITEM NO. 122) “



SUSPENSION EQUIPMENT, MISSILE-PYLON (ITEM NO., 163)
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(ITEM NO. 119)

PIN KIT, GUIDE, PYLON MOUNTING
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WRENCH, HYDRAULIC TORQUE-PYLON BOLTS (ITEM NO, 124)
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HOISTING UNIT THERMO-CONDITIONER AND LAUNCHER,
PYLON MOUNTING (ITEM NO. 120)
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(ITEM NO.

CASE, STORAGE, PYROTECHNIC DEVICES




TEST SET, ELECTRIC SQUIB
(ITEM NO. 128)

=)

TEST SET, STRAY VOLTAGE
(ITEM NO. 55)
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LEAK DETECTOR, HALOGENATED HYDROCARBON GAS,

EXPLOSION PROOF (ITEM NO. 80)
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SIMULATOR, MISSILE LAUNCH CONTROL SUBSYSTEM-
SM-234(XA-1)/ASW-17 (ITEM NO. 73)

(1A02012 Electrical Cable Assembly used
in conjunction with Simulator)




(= p]
s

ELECTRICAL UMBILICAL ADAPTER ASSY
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THERMO-CONDITIONER SYSTEM, TRAILER MOUNTED-
A/M32T-2(XA-1) (ITEM NO. 97)




THERMO CONDITIONING SYSTEM COOLANT SUPPLY

CIRCUIT BREAKER — TEMP
r—rumr FAN HEATER @
.
ol

=
= q
DCl  DC2
Wi INDICATOR
FF OFF O O &) LIGHT TEST l
CONTROL PANEL
(7 e
frness
REG. VALVE
) — L i JU =
@? TEMP (1
THERMOSTAY, SENSOR j I [ SENSORS
_____ HEATER CONTROL
—— e UNDER TEMP
/ T OVER TEMP
JJ"‘ I — 13— H— = f-/)
uQuID HEATER W= (AMBIENT TEMP. SENSOR
COOLER ~ — H—\ —Hf A =— E\\
TYPICAL WT I
FOUR PLACES |
- HEAT EXCHANGER >
<
RESERVOIR — > I
p ~—FAN
NS
< = J
Fc-75 PuMP 1 — /)

THERMO-CONDITIONING SYSTEM TRAILER FLUID SCHEMATIC



TEST SET, THERMO-CONDITIONER UNIT, TRAILER MOUNTED-
TTU-125(XA-1)/E C (ITEM NO. 57)
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FLEXIBLE RAM
AIR DUCT
786 1640

ADAPTER

S .
-

THERMO-CONDITIONING

UNIT TEST SET;

['-*‘L_a

ELECTRICAL |
TEST CABLE ‘
3881025 |

ELECTRICAL
TEST CABLE FC-75 COOLANT

HOSE

FC-75 COOLANT

HO3E TEST EQUIPMENT HOOKUP
THERMO-CONDITIONING UNIT TEST SET, TRAILER MOUNTED
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CHARGING STATION, REFRIGERANT, TRUCK MOUNTED
(ITEM NO. 79)
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