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SECTION I 

GENERAL DESCRIPTION 

1-1. INTRODUCTION TO MANUAL 

1-2. This manual provides operating and maintenance instructions for 
the launcher used with D...Series missiles at flight test sites AMR 11, 12, 13, 
and 14, and static test sites MSTS 1-1, SYC S-1 and s-2. The instructions 
are based on information available on the date of publication and are interim 
in nature. The manual will be revised as additional information is developed 
through actual operating and maintenance experienpe at the factory and the 
test sites. 

1-3. Personnel concerned with operation or maintenance of this equipment 
can contribute to the effectiveness of the revised manuals by forwarding 
comments and suggestions to the cognizant design engineer. 

1-4 Minor variations exist between the flight test launchers (AMR) and 
the static test launchers. These variations result in slightly different 
procedures noted in the appropriate sections of this manual. 

1-5. PURPOSES OF LA UNC}IER ASSEMBLY· (MODEL 7-80} • 

1-6. The primary purposes of the launcher assembly at the test sites 
specified in Par~graph 1-2 are: (1) to engage a horizontal missile and 
rotate with It to a vertijal position within the service tower; (2) to 
support and release the missile during launching; (3) to support and restrain 
the missile during static firing tests; and (4) to provide support for , 
service li:-~es, propellant fill and drain lines, and electrical cQDnections. 

',;, 

1-7. GENERAL DESCRIPTION OF t.A.UNCHER ASSEMBLY 

1-8. The missile launcher assembly (Figure 1-1) is a heavy--walled tubula:r·. 
• welded structure approximately 22 feet long, 16 feet wide, and 16 feet high, 

weighing about 30 tons. It consists of the following sub-assemblies: 

a. Two heavy-walled• U-shaped, tubular-welded structures-(7-49076). 
b. Two tubular center supports (7-49077). 
c. Two arm and mechanisms assemblies (7-49018). 
d. Two holddown and release cylinders (7-89366). 
e. Two auxiliary supports (7-49005). _ 
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1.,;:9. COMPOSITE DESCRIPTION OF LAUNCHER SUBASSEMBLIES. The main rec-

tangular frame, composed of the two U-shaped structures (7-49076) and 
the two tubular center supports (7-49077), has a tripod frame mounted on 
each corner. A pair ~f these tripod frames, on each end of the main 
frame, forms a stanchibn at each end on which each arm and mechanism 
assembly (7-49018) is mounted. The arm and mechanism assemblies consist 

of two wishbone-shaped housings each of which is constructed of heavy 
welded-steel plate and weigh$ approximately 3600 pounds. Missile hold­
down pin and pin-actuating mechanisms are contained in each of these · 
housings. A holddown and relaase cylinder (7-89366) connects the bottom 

~f each arm and mechanism assembly to the base of the launcher. These 
cylinders are pressurized to hold the missile captive. The cylinders 
are vented at launch. As the missile rises, it rotates the arm and mech­
anism assemblies about their pivot points at the top of the end stanchions 
This action retracts the holddown pins through a mechanical linkage, and j 
the outward swiag of the arm and mechanism assemblies is arrested by two 
snubbing cylinders mounted on the erector trunnion frame assembly (7-95050 

At static test sites, two 7-49197 links are installed instead of the 
7-89366 cylinders. These links are used to facilitate installation of 
a missile. 

1-10. Four static-firing links (7-49070) are provided, weighing approx­
imately 1500 pounds each. These links are adjustable turnbuckles which 
attach to the arm and mechanism assembly and to the main rectangular 
frame at the base of the launcher. Locks are provided on each link to loc 
the turnbuckles at the desired length • 

• 
1-11. A hinged auxiliary support is mounted on each side of the main 
rectangular frame which serves to balance the erected missile. Each 
auxiliary support (7-49005) consists of a tripod, a vertical support pin 
(7-19006) and an actuating cylinder. The 7-49006 vertical support pins 
are mounted in the apexes of the auxiliary support (7-49005) and are inter 
connected and pressurized to provide the missile=stabilizing systemo At 
launch, these auxiliary supports are pneumatically swung outward to the 
mi ssi le-d:tift~c'lt,ea.r$1.1\Ce ;pl);.t'~-ti,~a a~t· tth~ missile clears the auxiliary 

support pinso 
1-12. LIST OF REFERENCES: 

' . 
FORM NO. A-702·1 

a. Missile Launcher Assembly 
b. Launching Release Mechanism Suppo~t 
c. Center Launching Release Mechanism Support 
d. Missile to Launcher Service Lines and Auxiliary 

Support 

7-49002 
7--19076 
7-49077 

7-49005 

·---· ---·- --·--·-·--------- ·--~ 
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e. Miss i 1 e Support :Arm and- Mechanism Assembly 7-4 9018 
f. Launcher Structure Alignment Link Assembly 7-49065 
g. Static Firing Missile Restraining Link 

Assembly 7-19070 
h. Pod Umbilical Plug Retracting Mechanism 

Installation 27-49300 
i. Hydraulic and Pneuma tic Equipment 

Installation 7-89000 
j. Launcher Instl ·. AMR ; #11 7-96006 
k. Launcher Instl AMih #12 7-96001 (A) 1 

1. Launcher Instl >AMRc: #13 7-96907 I 
m. Launcher Instl :oAMR .: #14 7-96002 
n. Launcher Instl S-1 7-96000 
o. Launcher Instl S-2 7-96008 
p. Procedure for Erecting Missile 

XSM-65A in Tower ZM-7-200E(TN) 
q. Launcher Pneumatic and 

Hydraulic System ZM-7-516 (TN) 

. --·--------~ --~--~--·--·--~·---------··-------~- -···-~-------------- ----
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2-1. LAUNCHER .o\.SSEMBLY. 
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2-2. The launcher assembly incorporates certain mechanical, hyd~aulic, and pneumatic devices which function synchronously to raise a missile to a vertical position, .support and balance it in the vertical position, hold it down during static tests, and hold it down until releasing it at the optimum thrust value during a launching operation. For instructions on erecting missile in tower, see Convair Report ZM-7-200E(TN). 

2-3. LAUNCHEH MOUNTING AND SUPT'ORT. 

The launcher is mounted on the site flame deflector structure by four vertical and three horizontal load cells during engine test runs and launching operations. The load cell system is used to measure the weight' of the missile, the thrust of the engines~ and any horizontal loads. 

2-4. During the erection of the missile, the launcher is supported by the 7-95050 erector trunnion frame assemblies, which also serve as pivo·t points for the mis8ile-launcher-trailer~er~ctor combination during this operation. 

2-5. HOLD DO~N AND RELEASE MECHANISM. (See figure 2-1) 

2-6. GENERAL DESCRIPTION. For launching, the large release, arms are held in their missile-suppo~t position by the mechanical bottoming of the rel~ase cylinders (7-89366). iith the engines at lull thrust, 
the:a~iwsfle is restrained from rising by pneumatic pressure on the upper side of the pistons in the two release cylinders. For launching, --~~-~his pressure is rei ieved through an orifice at a predeter-mined rate which limits the initial acceleration of the missile. As the pneumatic restraint drops below the net thrust, the missile starts 
r1s1ng~ At approximately 6.2 inches of rise, the missile restraint has dropped to zero and the mechanical linkage that keeps the missile and release arms engaged starts retracting the support pins. Pin retraction is completed in the next 2.5 inches of missile rt~e (8.7 inches of total rise) and the release arms continue to rotate to the snubbed position. Missile thrust, applied th~ough a suitable linkage, is used to retract the support pins and rotate the release arms to the clearance position. 

-------- ---- ·----------····-- ···-- -·--·--·-·-- ·---·--··· ---

FORM NO. A-702-1 
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2-7. DETAILED DESCRIPl'ION. The missile release mechanism on the launoher 
oonaiata ot the arm and meohanism aaaemblJ (7-490l-8), the holddown and 

release cylinder (7-89366), and the actuating strut ass;y. (2'7-49085). The A) 
release mechanism performs the following functions a 

a. Locks the 7-49021 missile support pin in the extellded position. 
b. Retracts the 7-49021 pin into the arm at the proper time • 

. c• ·.Allows outward rotation ot the 7-49018 arm to clear the rising 
··.·. miaslle. 

d •.. Limite the lOs.d transmitted to the .fairing. 

2-8. lfhe t'oroe required to actuate the mechanism is transmitted trom the 
miaelle to the mechan18lll by the 27-49085 actuating strut assembly. This 
strut assembly rests against the 7-45996 sleeve in the 27-77815 .aft nac~Ue (A) 
adaPi'el!t on the miaa:.le fairing, att of' the support aoc~et. The other end or 
the Z7-49085 strut aeeemb:J.7 ia~ attached to the 7-49028 slotted link through 
the 7-49019 levers. 

2-9• The launch signal, initiated at the blockhouse, opens the valves on 
the tvo release c;yU.nders through the action ot the system described i,n 
para_graph 3-10. Ae the restraining force supplied by the hol.ddovn en<l·· 
release cylinders drops to a value less than the net thrust or the missUe, 
the missile rises tmd rotates the 7-49018 arms about their pivot. As the 
missile rises, the blocks on the 7-49028 links strike the 7-49049 bell 
cranks. These, in turn, rotate against the 7-49042 links, shearing the loak­
nre through the 7-49042 links and the 7-49038 e;re, and raise them abovethe 
over-center locked position. This action unlocks the 7-49021 missile support 
pin. When the missUe has risen approximatel,y 6.2 inches, the bottom ot 
the slots in the 7-49028 links contacts the bolts in the 7-49046 levers. . 
Additional vertical motion of the links against the 7-49046 levers rotates 
the 7-49037 shaft. Through the action of' the 7-49033 bell crank, the 
7-490.32 link, and the 7-49022 levers, the pin is pulled into the arm aasemblf• 

2-10. The timing of the mechanism is suoh that the 7-49042 link and 

7-49038 eye are unlocked and the motion of' the 7-49021 pin is impending 
at 6.2 inches at missile rise. The pin is t'ull.y' retracted at approximatel;y 
8.7 inches ot' missile rise. 

2-11. . When the 7-49021 pin has been retracted', the 7-49019 levers contact , 
the stops on the 7-49009 arm, and the force supplied b;y the missile throUgh tA) 
the 27-49085 strut assembly rotates the 7•49018 arm upward to clear the \ 

missile. 

FORM NO. A-702·1 
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2-12. Uplocks (7-4:9027) are provided on the 7-49018 arm assembly. 
These uplocks engage bolts in the 7-49019 levers and prevent the pin­
ret~acting mechanism from rebounding from the retracted position. '• 

-I 
I 

the arm assernbl y is being acce1era ted away from the missile, the 27~908S s1 
assys. are disengaged from the27-77815 aft nacelle adapters 11 

, 
on the missile fairing, are swung up against the 7-49051 bumpers on A, 
the 7-49019 levers by the action of the 7-49254 springs, and are locked 
in place by the 7-·1:9024 pins to prevent them from striking the missile 
fairing. 

2-13. MISSILE SUPPORT AHM SNUBBERS. 

2-14. The missile support arm .~nU'bbers arrest the motion of the 
missile support arms during the last 24 degrees of arm :totation. The 
kin~tic energy of the arms is dissipated by the snubbers to prevent 
rebounding of the arms. 

2-15. The snubbers are self-contained hydraulic units mounted on the 
7-95050 trunnion frame supports and stabilized by spring-loaded braces. 
The braces align the snubbers with the missile support arm and allow; 
the snubbers to be deflected slightly from the centered positiono 

2-16. A light return spring maintains the snubb~r piston rod in the 
extended position when no load is applied. The spherica~ r~d end 
fitting engages a shperical socket on the mis~ile support arm after 
the arm has rotated 116 degrees from the holddown position. 

NOTE 

The snubbe•s are not used at 
static test sites. 

2-17. CE~TER SUPPORTS. 

2-lRc The 7-19077 center support~ are tubular members attached 
between the two wain U-shaped support structures (7-49076). 
r~ese ~embers are designed to bend as the main missile support points 
are deflected outward by any radia'l deflection of the missile thrust 
structurec 

'----~- -------- ~--- --~---~- -~- --- - ~ -- -----

FORM NO. A-702-1 
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2-19. AUXILIARY SUPPORTS 

2-20. The two auxiliary supports (7-49005) are mounted at an angle of 90 
degrees to the main holddown points. The auxiliary supports re~eive the 
balance of the missile weight and a large part of the load along the Y axis. 
The vertical pins (7-49006) at the top of the auxiliary supports are installed 
as part of a hydraulic and pneumatic system. This system limits the load 
transmitted to the missile structure at the attachment point of the auxiliary ·· · , '' 
support7pihs 7-49006 and maintains the missile in a vertical po~ition. During 

· launching, the auxiliary supports are rotated outward 30 degrees to clear the 
missile. 

2-21. SERVICE LINES 

2-22. All service lines (pressurizat:l.on, hydraulic, propellant, etc.) are 
connected to the missile through separable fittings, half of each fitting being 
mounted to the launcher center support or ma.in support sections. Supports and 
fittings provide for variations in the relative positions of the tvo halves of 
the fittings. This is to allow for manufacturing variations and deflections 
caused by changes in temperature, weight, or line pressures. At approximately 
2 inches of missile rise at launching, all lines are disengaged. 

2-23. SERVICE LINE CONNECTIONS. 

2-24. The launcher-to-missile service-line disconnects are located in two 
groups: one on the 7-49077 center support in quadrants I and II and the other 
on the 7-49077 center support in quadrants III and IV. The ground half of each 
fitting may be individually aligned horizontally to match the airborne missile 
valves. The valve mounting plates are supported by links which allow lateral 
motion of the valves relative to the launcher base. 

2-25. PROPELLANT FILL AND DRAIN LIN!. SUPPORTS. 

2-26. The la,xncher propellant fill and drain lines end valves are located 
in quadrants III and IV. They are attached to the launcher main supports. 

2-27. STATIC FIRING LINKS. 

2-28. The static firing links (7-49070) are used during captive engine 
tests to maintain securely the arm and mechanism assembly i(and therefore the 
missile) in the holddown position. 

\' 

FORM NO. A-702-1 
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2-29. UMHIUC.\L PLUG IlETR\CT MECH"-NISM_. 
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2-30. The electrical cable umbilical plugs, which attach to the 
missile, are supported and retracted by portions of the launcher 
structure. The retraction mechanism mounted on the 7-19018 arm 
a~ ~embly retracts the pod umbil i ca 1 pi ugs. 'fhe upward movement of 
the mi~sile, upon launch, ejects the plugs on the booster section. 
Lanyard cables are attached to the launcher structure Eor the 
purpo~e of mechanically ejecting the plugs in the event of an 
electrical ejection failure. 

2-31. FUNCTIONAL DESCRIPTION OF MISSILE NACELLE DOOR CLOSING LANYARDS 

The missile nacelle doors are held in the open position while the missile 
is in the launcher by four pins which fit into lugs on the doors and the 
aft nacelles. Attached to each pin is a steel cable lanyard, the lower 
end of which is connected to the launcher structure. When the missile 
reaches an altitude of approximately 5 feet during launching, the lanyards 
become taut and the four pins are withdrawn. 'l'he springs provided on 
each nacelle door then pull the doors to the closed position. 

The UP.per or pin ends of the lanyards are secured with lockwire to pre­
vent accidental release of the nacelle door clOsing lanyards during 
pre-launch operations • 

FORM NO. A-702·1 
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3 ... 2. The following equipment ani! systems are directly &i<Rociated 1..-ith 
the launcher: 

a. Launcher hydraulic and pneumatic system. 
b. Electrical equipment • 
. c. Propellant lines. 
~. Launcher v:l'ter cooling system. 
~cum 
e .. 
r .. 

\ccessory pod cooling lines. 
'l'!jl!bine exhaust deflectors. 

3-3. The functions of the foregoing equipment and systems are bridfly 
described in this section. Special emphasis has been placed on their\ 
specific relationship to the launcher assembly. \

1
. 

\. 

Table 3-l. Launcner Hydraulic and J>neumatic Sy tem Functions 

SYSfEM H c\ llD\\ AH.E 
CONTROLLED 

1\CTU'\.'l'ING 
CYLINDEH PURPOSE 

~----------------------~-------------------~----------~--------------------- \ 

~upport and balance 

\-irame actuation 

Iolddown and release 

FORM NO. A-702·1 

7-19006 auxiliary 
support pins 

7-49005 auxiliary 
support structure 

7-19018 arm and 
mechanism 
assembly 

7-08267 

7-08247 

7-893()6 

Maintains missile 'i 
support end balanc, 

Positions A-fram~ 
for mating; 
retracts A-frame 
at missile launch 

lccompli~hes hold~~ 
down and release 
of missile durina, ; 
launch 
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3-4. lAUNCHER HYDRAULIC <\ND PNEUM\ TIC SYSTEM. 

3-5. The launcher hydraulics and pneumatics may be separated, for clarity, into three separate sys terns which per form the separate·,, functions shown in table 3-1. 

NOTE 

The 7-89366 cylinders and 
the 7-08217 cylinders are no~ 
uRed at ~tatic test sites. 

3-6. ·SUPPORT AND DALANCE SYSTEM. Two combination hydraulic and ma tic cylinders (7-.08267) are mounted on the 7-49005 auxiliary supports. Th~ 7-49006 auxiliary support pins are mechanically connected to these cylinders. 

pneu-::, 
·I 

3-7. The hjdraulic sections of the 7-08267 cylinders are croAs-connect­ed so that vertic~l motion of one 7-19006 pin results in identical motion of the other pin. This hydraulic action of the system maintains the missile in a vertical position. A temperature compensator is installed in the system to prevent excessive pressures from developing by expansion of the hydraulic fluid. 

3-8. The pneumatic section of the two 7-08267 cylinders is pressurized with ~as to maintain a force against the auxiliary support fittings of the missile. As the missile is fueled, the cylinqers allow the 7-19006 pins to move down in relation to the auxiliary ~upports. This portion of the system maintains a constant total balance force against the missile. 

3-9. A-FRAME ACTUA 1' ION SYSTEM. The 7-49005 auxiliary supports (A­frames) are positioned by actuating the two 7-08217 pneumatic cylinders. ' During mating of missile and launcher, these units may be ope ret ted from a panellocated in quadrant II below the 7-19076 support. During the launching sequence, the 7-08247 cylinders are pressurized on the piston rod end so that as the missile rises from the 7-!9006 auxiliary support pins, the 7-49005 auxiliary supports are retracted. The 7-08217 cylinders may be replaced "ith the 7-89325 link assemblies to provide an alternative method for adjusting the auxiliary supports during the mating of missile to launcher. The missile may be erected with these links installed, but they must be replaced with the 7-08247 cylinders prior to fueling and launching operations. 

FORM NO. A· 702-1 
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At static test sites the 7-08247 cylinders are 
not used. The 7-89325 links are used for all 

! operations except during tanking and engine 
firing. During these operations the links must 
be removed. 

3-10. HOLDDOWN AND UELE\.SE SYSTEM. The 7-89366 holddown and release 
cylinders restrain the 7-49018 arm and mechanism assembli's to prevent 
the missile from rising during the initial stages of the launching 
cycle. Nitrogen, under high pressure on the upper side of the pistons, 
prevents the piston rod from mnving until the launch signal iiJ given 
from the blockhouse. The launch signal opeus a solenoid valV'e which 
permits _pneumatic pressure to enter the release system master pneuma tic 
cylind·er. The piston rod of this cylinder is mechanically connected 
to two hydraulic master cylinders. l hydraulic line runs from each 
master cylinder to the ~orrnsponding slave cylinder, which opens the 
dump valves on the 7-89366 releaRe cylinders. This system ensures 
that both 7-49018 arm and mechanism assemblies are released 
simultaneously. 

NOTE 

The 7-89366 cylinders are not used 
at static test sites. 

3-11. LAUNCHEH.·:\.S:-lOCL\.TED .ELECTitlCAL EQUIPMENT. 

3-12. The electrical equipment closely associated with the launcher is 
as follows: 

a. Umbilical plug ejection switches. 
b. Engine i~nitors and i~nition detector brackets • 
. ~ Gyro Disconneot Plug 
d. Static ground plug. 

3-13. The electrical equipment listed above is briefly described in the 
following paragraphs. 'io attempt is made here to descl'ibe the function 
•t this equipment unless the" launcher mechanism pr~rforms some active 
function to contrihute to the effective operation of the equipment. 
For identification purposes, each item of electrical equipment is 
located with reference to launcher quadrants and launcher components. 

3-11. UMRILIC\L PLUG EJECTION SWITCHES. As the 7-49018 missile support 
arms rotate upward during launching, two umbilical plug ejection 
switches are closed. Closing these switches actuates a solenoid on 
each umbilical plug. These solenoids eject the plugs from the missile. 
Thetbr:::e umbilical plug ejection switches, one each in quadrants],, ·III,:& 
IV, are mounted _()..!LJhe_}-~~9J~--~-l1.PJl_Q._r!!J-_n ____ . __ --~- -~ -~ ---------------~ 
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SECTIOR III 

3-15. In case of' an electrical ejection failure at the ti~e appointed f'or 
plug retraction, the launcher mechanically releases the U'llbllioal plugs, aa 
t'ollowia 
(1) The pod umbilical plugs located at Station 1133 on each miuile aocessorr 

pod are retracted by a mechanism mounted on 7-49018 arm aas'y · 
(2) The booster aection umbilical plugs are retracted by the upward motion of' 

the missile. 

3-16. ENGINE IGNITORS AND IGNITION DETECTOR BRACKETS. Brackets f'or engine 
ignitors and ignition detector links are provided on the 7-49076 supports and 
on the 7-49077 center supports. 

}-17. STATIC GROUND PLUG. The statio ground plug is mounted on the pod in 
quadrant IV. This plug is diaoonneoted by the action of' the missile pod 
umbilical retraction ~echaniam during the launching sequence. 

3-18. GYR:> DISCOf-v"NECT PLUG '!'he Gyro Disconnect il pulled away f'rom the 
missile when the missile reaches an altitude of' approximately 42 inches b,y a 
lanyard cable which is part of' the 27-49002 retraction mechanism. The disconnect 
ia secured to the missile structure with lookwire to prevent inadvertent release 
before 42 inch riee-of'f'. 

PROPELLANT LINES 

3~0. The missile is tanked with fuel and liquid oxygen while it is installed 
on the launcher. lWo pipes, one for fuel and one for liquid oxygen, run up the 
trunnion supports (7 -95050) f'rom the lite supp lye They run through swivel 
joints and along the launcher to qua~rants II! and IV, where they attach to the 
fill and drain valves. 

3-21. LAUNCHER WATER COOLING SYSTll!J4 

3-22. A water spray cooler install~tion (7-96o50) is attached to _the 7-49b76 
launcher tupport •. this systel!l·,b: opera1;ed'i"'or a time af.tet''eachc'IJtllttiJ\f'iring 
to cool the art end of' the missile thrust structure. The cooler installation 
11 also used to cool the launcher after a missile is launched. 

3-24. t nacelle shook absorbers are self-contained hydrauli ta, 
mounted on the nacelle fairing of' the mi88ile, which enga e m;.saile 
release arm actuatin te (7-49003)- tneee units are gned to limit · 
the load tran.emi tted to t iring by the j (A· 

orifice plug whioh ·· 
down by the 7-49003 
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3-24. The air cooling ducts which attach to the missile accessory pods are attached to the pod umbilical retracting mechanism of the launcher. As the missile rises at launching, a lanyard cable pulls the cooling ducts away from the pod. 

3-25. TURBINE EXHAUST DEFL!'l)TOO. 

3-26. A turbine exhaust deflector is mounted on the launcher center sectiorr (7-4907?} in quadrant III. Hot gases from the turbine exhaust are directed in­to the exhaust deflector, where they are cooled by water sprayed into the de­flector from a manifoid which surrounds the top opening. The cooled gases are directed down.the deflector and are exhausjed into the flame bucket. , 

3-27. FUNCTIONAL DESCRIPT!_QN OF THE LIQUID NITROOEN OVERFLOW DUCTS 

. -I 

3-28. The liquid nitrogen overflow ducts (2} which attach to the missile thrust barrel, are attached to the 27-49078 lanyard installation located in quadrent I on the launcher. As the missile rises at launching, lanyard cables pull the liquid nitrogen overflow ducts away from the missile thrust barrel. 
3-29. FUNCTIONAL DESCRIPTION OF THE THRUS1._!B.EA HEATER DUCT 

3-30. The 27-80039 thrust area heater duct installation which attaches into the missile fire shield is located in quadrant I on the launcher. As the missile rises at launching, a lanyard cable pulls the thrust area heater duct awaye 
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SECTION IV 

PREPAH·\TTON '\.ND CHt-~CKOHT 

4-1. SEY-UP OF LAUNCHt~H. 

4-2. In general, the launcher shall be set up in accordance w.ith 
drawings 7-40002, 7-19018 1 and 7-49152. 

1~5. SPECI\.L TOOLS \.ND EQl'HiMf<~NT. 

a. Engineer 1 s transit to leve},,and align launcher. 
Plumb bohs. 

:c. Level rod graduated in inches. 
~. Steel surveyor's tape. 
e. Four steel bars at least 1 feet long, with a maximum diameter of 

1 5/4 inches (may be flattened at one end for use as pry bars). 

\\ 
\ ' 

f. Two steel bars at l6ast 1 foot long, with a diameter·of 7/16 inch. 1 
~g. Spanner wrench, hoo~, adjustable, 2 to 4-3/4 inch, Wil Iiams 474 1 

\. ·_. o r e q n i va 1 e n t • 
h. Open-entl or adjustable wrench to fit 2 l/2-inch nut, l/2-inch \ 
maximum thickness. 
i. Open-end or adjustable wrench to fit a nut 6 l/2 inches across 
flats. 
j. 
k. 
1. 
m. 

~pecial pliers for lock rings, ~aldes Kohinoor No. 26 or equivalent 
Spanner wrench, 7-95093, for trunnion shaft. 
Strap wrench with l-inch-wide strap. 
Pressure hvrltaulic system bleeder. 

' i 

n. 
o. 
P• 

.q. 
at 

fowr utility hoist or·le~torneau desial electric crane of at least 5 toni(,. 
Hytlranl ic bleeder hose. cape.citr., 
Static-firing link handling sling (7-96077)o 

4-L 

Checkout fixture, release mechanism (7-49234). {Not required 
static test sites.) 

CONDIT In~s FOH. ·\.DJUST ING LAUNCm~R. 

4,-5. ·The launcher is to be mounted on and supported by three side load 
cells and four vertical load cells. Preliminary leveling adjustments 
must be made to transfer load from the trunnion shafts to the '!. load cell o 

Refer to Convair heport ZM-7':"!1200.E (TN) for procedures for these prelimina y 
leveling adjustments. 
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I SECTION IV I I 
! 4-6. The 7-9~042 trunnion shafts are to be disengaged from the launcher. (Refer 1 to Convair Report ZM-7-200E{TN) for procedures to disengage trunnion shafts.) j 

4-7. The static firing links (7-49070) must be removed. Refer to Convair Report I j ZM-7-200E(TN) for removal procedure. . 
\ 4-8. The launcher must be leveled to establish a horizontal base plane through th~ 
1 four Z ~Qad cell lugs. (Use an Engineer's Transit to level the launcher.) With the, j launcher leveled, and with the two auxiliary supports (7-49005) in the vertical , i position, the launcher must be releveled to establish a horizontal plane with the i 
1 upper surfaces of 7-49008 caps of 7-49005 auxiliary support. Make adjustment as ·: : required by rotating adjustment screws on each Zload cell to vary length. Z load • ' cells should be adjusted in pairs (e.g. Z-1 and Z-2 for 7-49005 support in quadran~ I & II and z-a & Z-4 for support located in quadrants III &: IV). 

f 

The 7-49005 auxiliary supports are in the vertical position when the fol-l0Wing conditions exist: 
/ (a) The distance in a horizontal plane between the centerline of the i 7-49006 auxiliary support p~n and the centerline of the 7-49021 ,f main support pins is 62. 17 - 0. 03 inches. 

I / (b) The distance in a horizontal plene between the center lines of the / • two 7-49006 auxiliary support pins is 124.34 ± 0.03 inches. t / / 
I/; / 
/4.,9. 

/,)',! . . ! 
II / ~ ' 

I / 
'/ ! / 

4-10. 

! 4-11. 

pHFpKOUT AND ADJUSTMENT OF U!JNClfEft~~·:~­

NOTE 

The procedures in Paragraphs 4-10 through 4-19 apply to all sites un• 1ese otherwise noted. 
I . 

~UT ANp ADJUSTMENT OF 7-1,9Q§5 ~ 
a. Verify that 7-49065 11llks aread . ed eo that there is no axial play. b • .Adjust links if necessary by rota t,.J?.g barrel until lillks are impending tension. Care should be exercised to prevent links from being over­tightened. Lock adjustment with 7-49064 nut. See Figure 4-6. 

CHECKOUT AND ADJUSTMENT OF CENTERLINES OF 7-49021 SUPPORT PINS 
a. Verify that distance in a horizontal plane between centerline of 7-49021: support pins&verticel load cell centerlines is 84.ooi 00.06 inches. See Figure 4-U. 
b. Adjust dis~ance, if necessary, by varying number of 7~9058 shims used on each side of arm pivot bearings. See Figure 4-9. (Refer to Drawing 7-49002 for additionalaijustment instructions.) 
c. V~ify that distance between centerlines of 7-49021 support pins and horizontal base plane established between the upper faces of the 7-49008·ca] of the 7-49005 auxiliary support~ is 18.00 ± O.OJ inches. See Fig.,4-1B If this distance is not as specified, perform Step (d) or (e) for ap-plicable_ site.. _ _ _ ______ ------------ ------------------------------------- -·--· __ _ 
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SECTION IV 

4-11. d. At AMR sltes 11, 12, 1.3, & 14, adjust height of release arm as followss See Figure 4-8. 
(1) Loosen 7-89206 nut on 7-99369 f'itting of 7-89.366 releal5e cylinder sufficiently to free 7-89207 washer. (2) Rotate 7-89372 piston rod by using a strap wrench around the 8.00-inch-diameter portion of rod. Rotation of rod clockwise 8 s viewed from above will lenghten cylinder. 
('3) '.Vhen 18.00 inch dimension has been obtained, lock rod by tightening 7-89206 nut against 7-8920? washer and 7-99.372 rod. Secure nu~ with a lockwire. 

e. At static test sites, adjust height of release arm as follows: See Figure 4-7. 
(1) With 7-49018 arm assembly supported by 7-49070 static firing links, remove NAS 464-14 bolt through 7-49196 nut of 7-4919~ missile release arm support link. 
(2) Remove 7-490?1 lock pins from lower end of each 7-490'70 static fi:::-lng link by removing AN.380 cotter pin. (3) Using bars through holes provided in 7-49070 static firing links, rotete barrel portion of each link on one arm assembly simultaneously to obtain the 18.00 inch dimension. Rotation of barrel clockwise as viewPd from above will shorten links. 

1!<211 -
Care must be exercised in making this adjustment so that the arm assembly is not twisted by unequal adjustment of the links. 

(4) When desired adjustment is attained, lock each 7-49070 link with 7-49071 lock pin, rotating both link assemblies in same direction to align lock pin holes in link body with castellations in 7-49069 eye bolt. Insert cotter pins in each 7-490?1 lock pino (5) Rotate 7-49196 adjusting nut on each 7-49197 link assembly until NAS 464-14 bolt can be inserted in holes in 7-49196 nut and 7-49194 eye. Secure bolt with nut. Apply a spot torque paint to 7-49196 adjusting nut and body of link. 

4-12. CHECKOUT AND ADJUSTMENT OF 7-49006 AUXILIARY SUPPORT PINS. al Verify that distance between centerline of 7-49006 auxiliary support pins and centerline of Z load cells is 60.56 inches measured parrallel to Y axis in a horizontal plane. b. Adjust distance if necessary by varying number of washers used on either side of auxiliary support pivot bearings. (See drawing 7-49002 for additionaledjustment instructions.) See figure 4-10. 

'----------------------~-- ---------------------
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4•13. QHECKOUl' AND ADJUSTMENT OF 7-49276 SlfllBBERS (AMR S lTES ONLY) 

a. VerifT that the distance from the end of the 7-49271 rod end (in the extended position), perpendicular to the centerline of the 7-49018 arm 
and mechanism assembly pivot pins is 42.3 inches with the 7-49271 rod end centerline l7ing in the plane o.f the Y-Y axis of the la\Uloher. See Figure 4-11. 

U this distance is not as specified adjust as .followss 

1. · U:>osen AN 316-16R nuts which lock 7·49280 rod ends to 7-49281 
brace rodao 

2. Rotate 7-49281 brace rods, using an open end or adjustable wrench on .flats provided, until desired dimension is obtained. 

,;. Tighten AN 316-16R nuts against 7-49280 rod ends to lock adjustment. 

b. Repeat procedure specified in step (a) to checkout and adjust arm on opposite end ot the launchero 

4-14o 

The checkout is to be performed by using the tower utUity hoist. 'l'he tower DIUSt be rolled back approximately 10 tt. on to the transfer table. The tower wheels. should be checked to prevent accidental movement. The tower utility hoist should be positioned toward the end of' the tram rails at the front of' the tower eo that the utility hoist cable, when lowered, will be approximately on the centerline o.f the launcher. 

a. Exhaust all pressure trom 7-89366 release cylinder and place control valve in BY-PASS position. 
··-

' '-~ -b.. ·Remove the two 27-49082 springs and the 27-49083 lug .from the 27-49085 

(? 

strut assembly. ( A 
c. Install release JBechanism test fixture (7-49234) on one 7-49018 arm assembly, using the following procedure a 

1. Place 7-49237 beam assembly' under 7-49018 arm assembly with 
27-49084 strut in position over block on 27-49316 shaft and attach 
with AN-7 bolt. See Figure 4-4. 

2. Install 7-49238-41 sub-assembly on 7-49009 missile support arm static-firing link lugs, using 7-49250 bushings, 7-49249 washers 
and AN16 bolts. 
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3. Bolt 7-49238-37 and -38 sub-assemblies to 7-49009 launcher arm using 7-49245 studs and AN365-820 nuts to attach 7-49238-9 and -10 members. 
4. Bolt 7-49238-37 and -38 subassemblies to -41 subassembly using AN8 bolts. 
5. Attach 7-49238-39 and -40 subassemblies to -37 and -38 subassemblies with AN! bolts and to 7-49239 pins through launcher arm pivot points by means of 7-49247 collars and AN6 boltso 

6. Attach 7-49237 beam assembly to 7-49238.tripod assembly with AN8 bolts. 
7. Make sure 7-49021 missile support pin is fully extended from 7-49018 arm and mechanism assembly by noting that 7-49042 links are locked against -69 stop on top of 7-49099 arm assembly. Remove shear wire from 7-49042 links and 7-49038 eye. See Figure 4-5. 

8. Attach7-49244 sling to end of 7-49237 beam by means of 97-99102-003 shackle. 

Note 
The 7-49244 sling incorpora~an aluminum shear bolt which is designed to fail if the load required to actuate the mechanism or rotate the arm exceeds the maximum permissible. Failure of shear bolt indicates bind­ing in the mechanism due to corrosion or improper set up. Corrective action should be taken. Under no circumstances should a steel bolt be substituted for the aluminum shear bolt. 

CAUTION 
In the following operations, the slowest hoist speed should be used. 

d. Place 27-49753 checkout fixture in position against 7-49009-85 stop on the launcher arm structure. Raise hoist slowly until 7-49019 lever contacts 27-49753 checkout fixture. STOP HOIST. (See Figure 4-18). With fixture in this position, arm mechanism should have moved such that motion of 7-49021 missile support pin into 7-49018 arm and mechanism assembly is im­p~nding (that is, any additional movement of arm will begin pin motion and retraction). The 7-49042 links should have moved above the overcenter locked position. 

I 
I 
I 
I 
l 

I e. Press down on the 7-49042 links until they are in contact with the rollers 1 on the 7-49049 bellcranks and the7-49049 bellcranks are in contact with the i lugs on the 7-49028 links. With the links in this position, the bolts in the : 7-49046 levers should be just contacting the bottom of the slots in the I 7-49028 linkso 
I 
I 

i 
' To insure that the bolts in the 7-49046 levers are in contact with the bottom : of the slots in the 7-49028 links, remove all slack from the mechanism by l I pushing against the 7-49022 arms in the direction of extending the 7-49021 1' 1 support pin. 
1 ! 

l
l f. With the mechanism in this position, verify that the 7-49042 links have been i raised a mjnjmum distance of 0.).0-incbes .above-.the--GV.e!'Gellter locked poeition,1 See Figure 4-14. 
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If all conditions stated in steps (e) & (f) do not exist, 
use the following procedure to adjust the mechanism. 
Otherwise, proceed to step (g). 

(1) Remove the cotter pin through the 7-49039 barrel at the top of the 
7-49018 arm & mechanism assembly. 

(2) Rotate the 7-49039 barrel in a clockwise direction (as viewed from 
the pivot end of the launcher) while pressing down on the 7-49042 
links until the 7-49042 links are bearing on the rollers on the 
7-49049 bellcranks, and the 7-49049 bellcranks are bearing on the 
lugs on the 7-49028 links and the bolts through the ends of the 
7-49046 levefs contact the bottom of the slots in the 7-49028 links. 
If this position is passed, readjust by rotating the 7-49039 barrel 
in a counter clockwise direction keeping the 7-49042 links in bearing 
with the rollers on the 7-49049 bellcrankso 

NOTE 
To insure that the bolts in the 7-49046 levers are in contact with 
the bottom of the slots in the 7-49028 links, remove all slakk I 
from the mechanism by pushing against the 7-49022 arms in the directiop 
of extending the 7-49021 support pin. I 

(3) With the mechanis m in this position again verify that the 7-49042 
links have been raised aminimum distance of 0.50 inches above the 
overcenter locked position. 

g. Remove the 27-49753 checkout fixture. 

h. Observe that a minimum of 0.19 inches clearance exists between the 7-49042 
links and the 7-49039 barrel. Check by sliding a 0.19 feeler gauge across 
.the open•end of the 7-49039 barrel while moving the 7-49042 links through 
full vertical travel from the overcenter locked position. See Figure 4-141 
If check is successful, proceed to Step h (9). If check is not successful, 
adjust as follows: 

FORM NO. A-702·1 

(1) Determine minimum clearance between end of 7-49042 link and 7-49039 
barrel. Note difference bet~een existing minimum clearance and re­
quired minimum clearance of 0.19 inches. 

(2)Remove Q320-24-A97 bolt and 52TE-242 nut attaching 7-49042 link to 
7-49038 eye. Measure the distance between the centerline of the 
7-49038 bolt hole and the centerline of bolt in 7-49040 eye. 

(3) Rotate 7-49039 barrel to screw it toward the 7-49040 eye a distance 1 
required to obtain 0.19 inches minimum clearance as noted in Step (1).j 

(4) Insert cotter pin in 7-49039 barrel. i 
NOTE / 

If barrel has moved sufficierrt!Y to cover pre-drilled hole in 7-49040 ! 
eye, drill 0.203 to 0.208 hole through 7-49039 barrel and 7-49040 eye, ! 
as required, to permit insertion of cotter pin. 
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4-44. (continued) 

(5) Unscrew 7-49038 eye sufficient to re-establish the distance between the centerline of bolt hole in ?-49038 eye and centerline of bolt in 7-49040 eye as established in step (2). 
(6) Insert Q320-24-A97 bolt in 7-4904~ link and 7-49038 eye • 

.tlQ'l§ -
If 7-49023-11 bushing and Q8-H5068-2P washer in 7-49038 eye have been disturbed during previous steps, reinstall before inserting bolt. 

(7) Attach 52TE-242 Nut to Q320-24-A97 bolt. 
(8) Verify 0.19 inches miniwnn clearance using the procedure specified in Step (h). 

NC1I'E -Repeat steps 4-14d through g. 
(9) Insert cotter pin in 7-49039 barrel unless inserted im;step (4). 

i. Retract the 7-49021 support pin by rotating the 7-49019 levers toward the 7-49009 arm structure until the 7-49019 levers contact the 7-49009-85 stops on the launcher arm structure. STOP HOIST (See Fig-ure 4-15). 
j. Verify that 7-49027 uplocks are now engaged with bolts in end of 7-49019 levers. If they are not, adjust as follows: 1. Center 7-49027 uplocks in slots in 7-49019 levers by shimming uplock in desired direction, using Q-ffi1-5212 washers on pivot bolt. See Fig.4-1 • 2. Extend uplock to engage bolt through 7-49019 lever by placing not more than one additional AN960 washer on each bolt between 7-49009-31 pla.te on arm structure and 7-49020 fitting. 

k. Release the 7-49027 uplocks, lower hoist, extend 7-49021 pin, place 7-49042 links against 7-49009-69 stop, and insert AN995-AA91 shear wire through 7-49042 links and 7-49038 eye. 
1. Actuate hoi~t until 7-49021 pin is fully retracted and 7-49019 levers have contacted 7~49009-85 stops. With the hoist in this position, verify that there is a minimum clearance of 0.12 inches between the 7-49022 arms and 1 

7-49009-57 plate on arm structure. Using a pry bar, remove excess slack in I linkage by applying a force against 7-49022 8rms in the direction extending r 7-49021 pin prior to checking clearance. See Figure 4-15. The 7-49019 lever must be in contact with the 7-49009-85 stops on the launcher arm structure I . \.rhile 'perfo:rtning thisr ~tep. ' ' ' I I m. Continue raising 7-49018 launcher release arm assembly until the locking I ent slots on the piston rod of the 7-89366 holddown and release cylinde]rl fully exposed. STOP HOIST. 
--------------~--···-·--------------- -----·-----
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n. Check condition of shaft surface, keyway and segment slots for scuffing, 

gaul marks and corrosion. Lubricate exposed surfaces. 
o. Activ8te hoist to lower launcher arm to the starting position. p. Remove 7-49034 checkout fixture. 
4-15 Q!EC KOUT AUD ADJUETMENT OF 7-49021 SUPPORT PINS. 
a. Set the distance from the shoulder of one 7-49021 mlssile support pin to 

the centerline of the 7-49006 auxilinry support p:tns to 61.46 i .03 inches. 
Use the princedure specified in steps (c) through (e) be1ow. See Fig. 4-1A. b. Set the distance between the shoulders of the two 7-49021 missile support 
Rins to 122.92 ± .03 inches. Use the procedures specified in steps (c) 
through (e) below in adjusting the pin on the other side to the one set in 
the preceding step. 

c. Remove lock wire and AN4 bolts (2) holding 7-49047 lock to bottom of 7-49045 ! trunnion block. Eee Figure 4-16. 
I do Use a spanner vrench to rotate 7-49044 nut unti.l desired dimension ia obtainap. 
I 

e. Reinstall ?-49047 lock, rotating nut if necessary to align slot ~1ith blade o~ 
lock. f:ecure the bolts vith safety wire. 

f. Aguin verify with the ?-49021 support pins fully retracted tho.t there is a 
minimum clearance of 0.12 inches between the 7-49022 arms and the 7-49009-57 
plete 0n the launcher arm structure. Using a pry bar, remove all slack from I 
the mechanism by pushing against the 7-49022 arms in the direction of ellttedd-1 
ing the 7-4 9021 support pin prior to checking the clearance. The 7-4 9019 I 
levers must be in contact with the 7-4 9009-85 stops on the launcber arm j 
str~cture while performing this step (See Figure 4-15). 

1 Note De not adjust the 7-49021 pin dimensionally by rotating the 7-49039 I 
barrel. Such rotetion will change the timing of the mechanism. - .~ I 4-16 CHECKOUT AND ADJUSTMENT OF 7-49005 AUXILIARY SUPPORTS (Al1R SITES ONLY). i 

a. Allow 7-49005 auxiliary supports to rotate to retracted position. 
! 

b. Place a protractor level on flat machined area
2
at top and measure angle 

of inclination. Angle should be 30 degrees ± o degrees. c. AdJust length of '7-08247 cylinders to obtain prope:r angle: (1) Loosen NAS 509 locknut until NAS513 lockwa~her ts free of slots in 
piston roC.. See Figure 4-17. 

1 

(2) Turn piston red wi tb a strap wrench around piston rod immediately adjacEl~t. 
to rod end. 

(3) When desired adjustment is attained, lock rod end to piston rod by tight~n-
ing NAS 509 nut, making certain NAS 513 washer is engaged in slots on ' 
piston redo 
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4-17. QHECKOUT AND ADJUSTMEll1' OF SERVICE LINE COUPLING SVfPOR'l' ASSEMBLIES 

a. Verify that distance between centerline& of 7-49021 support pins and 
upper face of 27-49019 launcher rise-orr disconnect panel assembly is 8:>.64 ~~01 inches. (See Figure 4-lB). 

It this dtstance is not as speCified, adjust hei~ht of the 27-49021 
launcher rise-off disconnect panel as follows: (See Figure 5-4). 

1. Remove lockwire from 27-49030..9 forks and 27-4903o-1.3 barrels. 

2. Rotate 27-49030 barrel until the desired dimension is obtained. 

3. Secure the 27-49030...9 forks and 27-49030..1.3 barrels with lockwire. 

b. Repeat the procedure specified in 4-17a to checkout and adjust disconnect panel located on the opposite side of launcher. · 

c. Check suppor-t links for f~eedom of motion and proper range of travel. 

4-18. PRE OPERA'!' ION CHmKQUT OF 7-49005 AYI!LIARI S UPfORT§ {Alt\ S l'l'ES OlicX) 
.;., .... ::.•: ~ . 

a. Use procedure specified in ZM-7-516(TN) to actuate 7•49005 auxil.iary supports through their full travel. 
b.: c.Cheok for clearance between auxiliary support and other portions or laUJ\hher. c. Check action or flex lines for any tendency to bind or chafe. 

4-19. PRE-MATING PREPARATION OF LAUNCHER 

a. Engage trunnion shafts in launcher. The load cells may need to be readjusted to permit trunnion shafts to enter launcher easilyo 
b. Preprd'e launcher for rotation to horizontal position and disconnect 

seven load cells trom launcher. Refer to ZM-7-200E(TN) for rotating 
procedures. 

c. Rotate launcher to a horizontal position and check tor possible interference 
between launcher and erection equipment. · Flex hoses and lines should be 
checked for aJl1' tendency to bind or chafe. With 4uncher in )'lorizontal 
position, centerline of 7-49021 support pins shoulJ be approximately 100 
inches above ramp. · 

d. Install 7-95095 arm retractor assemblies on erector and launcher. 
e. Swing open 7-49018 arm and mechanism assemblies with 7-95095 retractor assemblies. · 
f. Unlock toggles at top or 7-49018 arm assembly b.1 removing 'shear wire 

through 7-49042 links and 7-49038 eye, by raising 7-49042 links from 
7-49009-69 stop and manually retract 7-49021 support pino 

g. Fold 27-49085 strut assys back against 7-tt9366 cylinders so that ever7 
portion or assembly will be at least 98 inches from centerline or launcher. 

h. If' missile is not to be mated to launcher at this time, close 7-49018 
arm assemblies. Rotate launcher back to vertical position and support 
it on load cellso 

FORM NO A-702·1 



~ 
I 

;:­
~-

/ (-) 

I 

r--. 
'.j 

)) 

2 
c 
_ _J 

I 
·~7 

_::.. 
fll 
z ---1 \ 

--------------------------~---

) 

. ~ ... _-

(...,_-I 

LL~~"-=~i 

(JJ lJ 
r--
l 

''1 .., 
r-:-... 

<. i -(_ 
•.j 

-: "1 ( 
Aoo-~ 

\i ) -' rr- l...__. ...... -

~ 
t·n " '' 

I 
(';" 

J: 
lO -~ 

·-L (,-.\ 

'-1./ 
'· .. 2> 



I 
~- ·---- i 2:?. 92_ ± .0 3 --- .. 
I 

l : 
~--6~:~;--; 

I L\ I 
--..L. --=--:::::::..---- - -+- -··---------------~·---

' 

' 

~~~~?,-\ ___.; 
~-- 1-.; C~- !""". / 

F I (-. I 'n t:::- 4 J D 
t -..J\_}K L. .. ~ - L_l 

'\ 
\_UPPF•:> ':::; 1 ;nc--r\"'"'E. 017. 

-~-<- ._., '- r'i.. r r1\~ ... . 

27-4·902 l R\SE-O!="F 
DJSCO"-Jl'JECT PANEL 



:5 

I. 

/\_ \ \,\ ( '. 

~. .\\ 

I 
--~ 

'.·; 

\', _;-;--,. 

·: ... 
\. 

_j 

v 
/, 

/ 

L 
. 'c-, 
\....·l 

/ 

--1 

~~ ~ 

_;_\. 
~-J) 

/• 

·~ 

!1 

--............. 

2: ~:~; 
-- '--· 

l~---1 
"7 

c _!_·, 
(J.~' 

I, 
,_' 
--~ 

{J 

I 
(~, 

;.-C· 

\_) 

i 
l· 
I 

c. 

. ----"~ 
I , 



-F-'r"" 1 /'\ ' ~~~ /. ~ - -· ~ ....... 
J -~.../ • I i 

·' I 

-v---· 

_)-----+--·-~ 

-~ ~ ~---:.~- +- -----
11----i--------- -- .----;, 

I I 
L--~--~--~----~-

~A/ 7 BOlT 

Z 7- 49()8 4 5 TI2U7- L OClCED 



I 

1v'\ t SS I LE SUPPORT PJN SJ-40v.J,\J ·FllLLY _ 
EXTEi~DED FRO!VI 7-49QIB ARM r;iMECHAtJJSNIJ . 
ASSEfVlBLY 

FIGURE 4-5 

·~-: 



I 

\ 

I 

-~-1;-------- . 

(_/) 
Y. 
2 
_j 



$ 

' 

----~ 
i 

r--1 r ' ' .-, ·.- ·-. 4 7 
I '...JU ·'-'!:: -

/ 

1-------.------------

___ .... ~ /----------7-49 I 94 E"Y'E 

.-----~ 
~7-45190 NUT 

~------- r,lAS 464 -14- J 05 SOL: 

/.r-7-49197 LiN!-< ASS'{ 

_ ""~-~7-49070 LI"-Jl< ASS'Y 
STA-riC F/RII'-JG 

~7-49071 PIN 
A~ 3E30 ---5-b COTTER PJN(2) 

LL
I! ---7-4S07cS (REF.) 

--r---
i 
-~-



LOCK ----' I ,.---. !"-- ---v-J 1 ;-< t:_ ---

) 

7-89'207 WASHER 

-,7-89372 RELEAS:.~ 
CYL. S f'JU B8li\K? ROC 

7- 8936G RELEASE CYL. ASS1Y. 

AR}/1 HEIGHT ADJ'USTtv1ElJT 
SiTES II) 12

1 
L3 AND 14 



7
-4

9
0

0
9

 (P
.E

F
) 

\ 

\\ 

P
lt

J
 

L
O

C
K

 
R
l
~
G
 

F
IG

U
R

F
 
4

-
9

 
f
:
\
D
J
U
S
T
M
E
i
\
J
·
~
·
r
·
 
()

F
 .. 

D
IS

T
A

N
C

E
 

IJ
\J

 
A

 

H
O

R
lZ

O
l-

J
T

A
L

 P
L

P
lN

E
 
B
E
T
W
E
E
~
J
 

C
E

;\
J
T

E
P

-­
l 

I t
-J

 E
 

0 
F

 
7

-4
.-

3
 0

 ~:
> 

l 
S

U
P

 P
O

 K
T

 
P

 IJ
~ 

5 
A

 N
 D

 
V

 E
 r

>-
--.

--
' 

-· 
r::.

 L
 

L 
0 

A
D

 
C

E
L

L
 ,

....
,'~=

'" 
)>

,j·
-,-

r.:
-n

 
L 

1 }
.. 

\ E
S

 
.. 

t-<
. 

1 
I 
L 

/'"'"
"\ 

'·-
· ·

-
1

 
• 

L 
K

 
/'

-I
 
-
-

- \ 



•• 

3 
"' ., 
M 

~ 

II 

• ' 

• : 
I .... 
• 
"" ::s .. .... 
~ 

4-20 



W
A

S
H

E
P

, 
... 

/ i I 

,_
_

 1
~ 

.h-
J 

9
(Q

()
-

3
f,

 Jc
; 

cl
3(

; 
u;

 L
 W

f-
\S

H
 EJ

=<
~.
­

V
lP

\Y
· 

E
i-.

JD
 

P
L

A
'I

 .
Q

G
,l

 M
IN

 
.0

3
 

' \ \ \ \ \ ' 

;
-
7

-
4

9
0

6
 J 

t::
J 1

 f\.
J 

'>..
"" "'

--
-7

-4
9

0
7

6
 
(R

E
F

) 

F
I
G
U
J
~
E
 
4

--
lO

, 
A
D
-
:
J
U
S
T
f
v
'
J
E
}
J
~
!
 

O
F

 D
lS

.T
A

"-
JC

E
 
B
E
T
W
E
E
~
J
 

C
E
~
T
E
R
L
\
t
0
E
 

.or
= 

7
··

·4
9

0
0

6
 

A
U

X
. 

S
U

P
P

O
R

T
. 

Pl
kJ
~"
.:
) 

A
W

D
 

cE
t-

JT
E

.K
L

\!
0

E
 

O
F

 
Z

 
L
O
/
~
D
 

C
E

L
L

S
 



' ) 

/ 

$ , 

4-22 



r 
~' 

42. ":+:-'§, r{_(_,, /1°0,/E l HE t-<JR ll 
l. 

i 

I 
I 

I 
I • 

\ 
\ 

\ 

\ 

I. ~--7-49070 rp::-,-• I - / 

\; 

\ I 
\ 1/ v 

F::;URE4-J', f\11~·SiLE ~UPPORT ARM Sl-\OvJ.~ ROTA~cS 
AND FULLY COfv1PRESSI"-JG SWU88ER 



I \ 

,
2
-
d
H
-
,
~
c
;
:
2
-
E
 

'c
,J
A"
:~
~1
Ek
::
:'
· 

A
S

 
R

E
Q

D
 

T
C

 
A

L
\G

k
) 

/'
4

':
3

0
2

7
 
U

P
L

.O
C

k
 

/\
li
T

H
 

,~-.
 'c

.-·
JT

 
I 1

0 
7

-4
'3

0
1

9
 

l_ 
E

V
E

R
 

t-
1

/\
X

:.
 

E
 1

'---
\D

 
P

L
A

Y
 
.0

3
 

--
-7

-4
9

0
1

9
 L

E
V

E
R

 

\ \ 

i 

' 
! 

! -
--

I 
-
-
~
 

7-
4

9
0

?
7

 
ur:

:>L
_ 

oc
:.K

 

~
-
7
-
4
9
0
2
0
 

F
IT

T
H

J
G

 



' 

4
-2

r;
 



7
-4

9
0

4
2

 
L

IN
K

 

\-
7

-4
9

0
0

9
-?

:9
 

\ 

\ 
~;
\ 

··
.5

0
(/

V
l/

N
) 

F
R

O
/V

I 
O

V
E

R
-C

E
!'J

T
F

J.
._

 

L
O

C
K

E
D

 
PO
SJ
TJ
O~
.J
 

\ 
. 

·~
 7

-4
 9

0
3

2
 :

__ 
i 1

'--
Jk

. 

F
IG

U
R

E
 4

-'
4

 "
<o

:<
M

 <
 M

tC
H

\N
iS

"]
 A

S
S

E
M

B
L

y
-
i·~

'SS
'LE

 SL
JP

pr
JR

T
 

P
,f

.J
 

'!
i'
-J
~O
CK
ED
 :1

\J 
fX

T
E

i\
JD

E
u

 
P

U
S

IT
IO

;\
j 

--
..

. 
'\

. 



, __
 

/ 

/ 
·i

 '_
j()

C
JC

:!
 
·5

 7
 P

i.
l·

\ T
 E

 

/-
· 1

 )
 ')

 r: 
2 

i 
I 
~
 ~
/)
 

' 
-
-
·
·
·
-
-
-
-
-
-
-
·
-
-
-
~
 
i I I\ 
L

l' 
--

-·
-
·
-

I 
·r 

)-
-

' 
v 

I 
--

V:
 

--~
--~

 -~
~-=

---
1__

_1 

.._
_ 

7
-4

9
0

2
5

 S
H

A
F

T
 



Of 
(\, 

'J 

r-
-~ 

2 
~ 
~ 
() 
Ol 
"!-
['(_ 

·-

-~ 

,j 

--' 
_J 

,~ 

..-'-
v 
C' 

""" ~ 

.-, 

r 
I 

:\ 

C.lJ 

"<t 
/ 

4_ 

~ 
~,. -
s 
:':{ 

u 
() 
__j 

I 
I 

~~---J-~~r--· 

LJ.~, 

·~-, 

I 
I __ J_~ 
h--~1 ___ .L . . J ' l ______ . - .. 

~~. -~ .! 
I I ' ----'- . '·.J. 

:I 

-, 

l.:.J 

\.\ 

--
LL 



* I 

.-_-~7-49005 !\UXiLIAQY SUPPORT­
\ 
\ 

-------l~,t\S 5\3 LOCkWASHER 

~~r 

6~\ 
-ROD EWD 

'-----7-08247 C'lL l/'JDER 



i(\ 
J 

G) 
() 
0 
C':· 
"i 
K 

l 
) 
\ 

L -~----------~ 

:,· 

I 

/ 

I \ 

(J 
0\tj-. 

_ ........ Cc 
-::. "l: 0 
r- cc -(--.,_ 

u·; ,_.,1 

G'l , .. , 
\ .. _j 'I 
(\ I 
! ' "' 
......... ~ 



CONVAIR 

r . ~ASTRONAUTICS 
,--------------------------------~----~-----------------~---- ------·--- ---

SECTION V 

OPERATION 

5-l. OPERATING DETAILS. 

5-2. a.efore the miseile and the launcher are mated and erected, the launcher 
shall be adjusted as specified in Paragraphs 4-9 through 4·19. 

5-3. The missile erection procedure is covered in ZM-7-200E(TN), The follow­
ing procedures cover the steps which must be accomplished (1) before 
erection of the missile, (2) during erection of the missile, and (3) after ; 
erection of the missile on the launcher. 

5-4. PROCEPUfiES pURING MATING OF MISSILE AND LAUNCHm. 

... 
Note -==== 

From missile 23D & on the 27-04500 socket assembly will be used in place 
of the 7-09229 socket. ( 1 

The 27-04500 socket assembly incorporates a locking plunger which pre-
vente the socket bearing from rotating until the main support pin is 
inserted into the socket. As the pin is inserted, it compresses the 
plunger which unlocks the socket bearing. 

WARNINQ 

The socket cannot be rotated without compressing the plunger. 

During mating of the missile and the launcher, the missile •hoUld be 
stopped about 2 inches short of mating position. The main support pins 
can then be inserted at that point wi~hout unlocking the sockets manually. ' 

5-5. CONNECTINg PROPELLANT FII& AND DRAIN VALVES. 

a. Stop rearward travel of trailer and missile approximately one foot from 
final position in launcher. 

b. Vent chambers between fill and drain valves and protective cape on air­
borne and ground fill and drain valves. 

c. Remove protective caps from each valve. 

d. Complete mating of missile to launcher. 

e. Qbnnect ground and airborne, fuel and liquid-oxygen fill and drain valves 
by actuating quick-action latches. 

f. Remove pins and transport links connecting ground fill and drain adaptors 
to missile thrust barrel. 
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SECTION V 

5-6. PROCEDURE FOR CONNECTING RISE-OFF DISCONNECT FITTINGS. 

REPORT AZM-27-290 
PAll£ 5-2 .. 

a. The launcher disconnect panels are fitted with guide pins which mate 
with corresponding bushings in the missile disconnect panel as the missilei 
is backed into the launcher. Check guide pins to ensure proper entry · 
into bushings in missile panel. 

b. As missile is backed farther into launcher, rise-off disconnect fittings 
will start to engage. The fittings must be checked to ensure that they 
engage without binding. '! 

5-7. ?.JtOCEDURES DURING MISSILE ERECTION, 

5-8. To locate the following procedures in their operational sequence, refer to 
ZM-7-200E (TN): t 

a.Verify that 7-49021 support pin shoulders are in place against 7-Q9229 socf1 

kets in thrust structure. 
b.Insert JN995-AA91 lockwire threugh holes in 7-49042 links and 7-49038 eyes~ 

Bend lock \lire over to retain. t 
c.Inst.all two 7-49070 static-firing links in Quadrants III and IV • Connect t 

only upper, or clevis, end of links to launcher at this time. Apply lubri 
cant to holes and 7-49072 pins before assembly. Tie lower end of each 
link to lugs on launcher base with heavy rope. 1 

5-9. PROCEDURES AFTER MISSILE ERECTION. 

a. Install two static firing links in Quadrants 
or clevis end at this time. 

I and II. Connect only upper I 
step (c) I b. Verify that the following conditions exist before proceeding to 

·and (d). 
(1~ Missile fuel tank pressure 5 psig (minimum). 
(2) Launcher leveled on vertical support links. 
(3) Missile aligned vertically in the tower. 
(4) Holddown and release cylinders pressurized to 2000 psig. 
(5) Auxiliary support balance system preseurized. 
(6) Missile is not in stretch condition. 

c. Verify the vertical location of the missile in the launcher by measuring 
the distance between the lower surface of the 7-49006 auxiliary support 
pin shoulder and the upper surface of the 7-49008 cap of the 7-49005 

! 

I 
I 

t 
l 
' I auxiliary support frame. This dimension must be 1.15 maxiaum inches to ! 

0.85 minimum inches. See figur~ 5-~ If this distance is not as specified, 
the launcher release arms muet be raised or lowered by readjusting the 
length of the 7-89366 release cylinders using the procedures specified in 
Section 4-11d, or 4-11e • 

• I 

The missile must be removed to accomplish this adjustment. 

If the distance measured is within the limits specified, proceed with 
Step "G•. 

!:!111M 11!(1 &.'7n?. 1 
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SECTION V 

5-9 (c:mt 9d.) 
d. Verlfy tht the distance between the fonmrd (upper) face of the missile rise-off discormect mmel and the upper surface of the launcher rise-off disconnect panel. is 4.45 ± 0.15 inches. This dimension may be veri­

fied in th~ follm.dnr; mAnner: 
(1) Place one end of a telescopic gage (such as a Starrett #229E-Jt to 6 inches) on the upper surface of the launcher disconnect pane.~ ~d­jacent to the tank pressurization disconnect fitting. (large flt41 

tine; .located in the center of eo.ch disconnect panel). 
(2) Ext;nd the telescopic end of the gage until it contacts lower surface! of fltmge on missile half of the te.nk pressurization disconnect 

fittinf!. 

1 

(3) I~ck ga~e &nd remove in the locked position. 
(4) Meaeure length of gage rod using a 6 inch sce.le • I 
If this dist&nce is not within the limits specified, adjust the height of tbe 27-49021 lnuncher rise-off disconnect panels using the procedures specified in section 4-17e (1), (2) and (J). 

e. Adjust length of all four static firing links so that holes in bolt ends and holes in lugs on launcher b!1E1e are alit:ned. Apply lubricnnt to holes and 1-49072 Fins, and install pins. 1 f. Agnin check 7-49021 support pins for proper en€'agement as stated in Pera-1 grapr1s 4-1 Oe. If there is any gap between shoulder of 7-49021 pin and 7-09229 socket assembly, 7-49021 pins must be edjusted as specified in Fareerappe 4-15c through 4-15e. This adjustment can most easily be made with missile stretched. 
g. Connect pod umbilicals as follows: 

(1) Swing open spring loe.ded clam-ehell blast shield on eacl: umbilical pl (2) P.ctot.e knurled knob at back of plug so that locking pin on contact fa1e of pin is fully extended o ! (3) Place plug against miscile receptacle, inserting locking pin in hole ~n receptacle. . J (4) Turn knurled knob clockwise until plug is fully engaged with receptac1e• Then rotate knob t turn counterclockwise. 1 (5) Using same procedure as in (4) 8 bove, connect booster section umbilicll plugs. 
(6) Connect stetic ground plug. 
(7) Connec~ autopilot 42-inch umbilical to missile. 
{8) Attach poe cooling d·J.cts to missile e.ccessory pods. , (9) AttEcch thrust area beater duct into firewall. \ (10) Attach liquid nitrogen overflow ducts to missile thrust barrel. ! 5-10. PRE-F~IGHT PROCEDlT~ 

'------

a. Remove four static-firing links prior to a launchin,f. !' 
CAUTION 

Th.r' :release cylinders must '6e p;essurized at all times when the static-! firing links have been removed and a missile is in place on the launche~J:". 
b. Connect lanyards to all umbilical plugs, air condttioning ducts and laup-cher attach points. i c. Connect lanyard to gyro disconnect plug (autopilot 42 inch plug) and la~n­cher Attach point and secure with lockwire as shown on Drawing 27-49002tl'· d. Insert the four 1~~!'9. _ _pin__s~ int~Lthe_mi..s_sile__na.ce.lle door rutraining . lugs and secure with AN995 C32 lockwire as shown on Drawing 27-49055. 

FORM NO. A-702· 1 
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27··77538 JtJDEXINGl BOLT 
(3 FOR EACH PANEL) 

2.332 MAX. 
2.252 MIN. 
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r-~------II.----"r-------------, _L STA 12 7 I. 89 

T-1 
I I 

2.252 

(REF.) 
\ 

·-----~UPPER SURF"ACE OF 27-49021 

LAUNCHER DtSCONNECT PANEt 

FI~URE 5-2. 

2.332 

l ____ ~___..._____ _ ______. __ l 
SU~~ESTED GiO OR N0$0 (}AUGlE 

FIGURt= S-3. 
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SECTION VI 

POST-LAUNCH OPERATIONS 

I 6-1$ 
I 
! 

PRQCEDYRES FQR SEQURING LAUNCHER AfTER MISSILE LAUNCH. 
a. Shut off electrical, pneumatic, and hydraulic power to launcher. 
b. Move service tower over launcher. (See Section 4-14 for procedure) 
c. Use the tower utility hoist end a cable sling through holes in -71 lugs of 

'l 
i 
I 

, 7-49009 arms to raise arms orr snubbers. Rotate arms to holddown position. The '-' 
i The arms must be lowered slowly and carefully to allow segments in 7-89366 
: cylinder to engage piston rod. 

d. Release 27-49085 strut assemblies from 7-49019 levers by disengaging 
7-49024 lock pine. To di~e~age lock pins, place a punch through holes in 
7-49019 levers and push back 7-49024 lock pins. 

WARNU{i 

Disengage the 7-49024 lock pins carefully. 
The 27-49085 strut assemblie~ will be 
thrown downward forcibly by the compressed 
rubber bumpers. 

e. Release 7-49027 uplocks and lower 7-49019 levers. 
r. Inspect launcher for corrosion damage as specified in Pe.ragraph 7-2. 
g. Replace all damaged parte. 
h. Check out launcher as specified in Paragraphs 4·9 through 4-19 before 

another miesile is loaded. 
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SECTION VII 

PREVENT HE MAINTENANCE 

7-1. LAUNCHER INSPECTIO~ 

7-2. The launcher shall be inspected ~ekly for evidences of corrosion. 

7-3. 

7-4. 

7-5. 

The entire launcher a_ssembly shall be inspected before and after each engine~ 
test or launching operatipn for sign of damage and for loose or missing bolt , 
nuts, or snap rings. 

LAUNCHER LUBRICATION 

Once a ~ or before and after each engine test or la11nching operation, the 
entire launcher and associated equipment shall be lubricated as follows: 

ao Lubricate the grease fittings with a hand-operated or power driven lubri- 1 

cation gun. Use sufficient new lubricant to cause the old lubricant to be I 
forced out from the ends of the journals and bearings. I 

b. Coat all the sliding surfaces and exposed machined eurfaces with a ~ 1 

coating of lubrieant (RPM#5 grease) except where noted. If the metal show~ 
any signs of corrosion, remove the old lubricant and corrosion before ap- 1 

plying the new lubricant. : 
c. Coat the exposed portion of all the adjustable threaded surfaces with a 11 

~ coating of lubricant (RPM #5 grease) except where noted. If the 
threads show signs of corrosion, remove all the old lubricant and corroeio 
before applying the new lubricant. 

CAUTION 
Do not use RPM #~; grease on any "Eut !li~e which comes in contact with 
liquid oxygen. ~ lubricant is distinguished by its purple color to 
avoid confusion with lubricants uompatible with liquid oxygen. 

d. Lubricate the nacelle door lanyard pins with a .l,.i.g}ft coat of RPM#5 grease •

1 

e. Launcher rise-off disconnect panels: Lubricate the counter bores and re­
tainer plates with a light coat of RPM #5 grease. Apply no grease to the 
rise-off fittings and use caution when reinstalling to prevent contaminati~n 
of the fittings, particularly the open ends. Frequency of this lubricatio~ 
shall be at initlal installation of rise-off fittings and whenever fittingd 
are replacedo [ 

f. Auxiliary support pivot bearings~ Use a low temperature oil through fittin~s 
provided on auxi.liary support frame to lubricate bearings (MIL-L-7870A ..J 
general purpose, lo~ temperature, lubricating oil). Pack around outside Oil 

bearing with a thick coating of RPM #5 grease to prevent moisture from i 
seeping through to bearings and pins. 1 

g. Auxiliary support pine: Depressurize auxiliary support balance system (onl)'! 
when there is no missile in the launcher). Apply a ~ coating of RPM#5 [ 
grease to exposed surfaces of pins. Manually exercise pins through full 1l 

vertical tr~vel to spread grease to entire pin sliding surfacese I 

NetrE I 
All launcher mec!1anisms are to be thoroughly exercised for proper operatio9, 

,__ ___ _,.i~ns_pected for eyid~nces_Qf_c_orrosion _and ~ub.ri.c_ded.__prLor_t& loading a I 

missile in the launcher. 
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SECTION VII 

7-6. SERVICING THE 7-49276 LAUNCHER SNUBBERS 

7-7. Check the fluid level in the 7-49226 snubbers before each launching operatic • 
Fill with hydraulic oil MIL-0-5606 to the level of the filler plug while thel 
piston rod is extendt:d ( w:i.th the £n'lbbers in the vertical position). If the 
snubbers have been drained or if the fluid level is extremely low, use the 1 

following procedure for filling: (capacity approx 2.5 gallons) I 
a. Unscrew the 7-49262 cap at the top of the snubber housing. 
b. Lift the entire piston and rod assembly weighing 90 pounds, out of the I 

barrel. 
c. Pour hydraulic dl into the snubber barrel until the level of the oil is t. 

approKimately 6 inches below the filler plug. Place a container under th 
filler plug to catch the excess fluid. 

CAUTIO!-! j 

Do not permit dirt or other foreign rr£tter to enter the snubber berrel. 
d. Insert tr.e pistcn and rod assembly. 

e. Tighten the 7-49262 cap. 
fo The snubber should now be full to the level of the filler plug; if not, 

add oil through the filler plug hole. 
g. After the snubber has been adjusted dimensionally, as explained in para­

graph 4-12, recheck the fluid level. 

7-8. .fERTODIC INSPECTION OF SNUBBER ASSEMBLY 

7-9. The snubber assemblies shall be inspected ~e~~ for evidences of corrosion.! 

7-10. LUBRICATION OF SN~BER AS~~MBLY 

7-11. Once a~ or befcre and after each launching operation, the snubber assem-1 

blies are to be lutricated as follows: 
a. Lubricate the snubber ess€·mblies and barrel strut attachment points where! 

special fittings are provided using RPM #5 grease. Use sufficient new I 
lubricant to ceuse the cld lubricant to be forced out from the ends of 
the journals and bearings. See paragraph 7-4 for la.unchBr lubrication I 
proced u::-e • I 
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SECTION VIII 

TlWUBLESHOOTING 

~ 
I 

8-l. t:s~~ 0 r' THE TllllUBLl~SHOOTING SECTION. 

REPORT AZM-27-290 

PAGE 8-1 

8-2. This section consists of a troubleshooting table to provide 
information useful in iiagnosing and, if practical, correcting any 
unsatisfactorr operation or failure of the launcher mechanism •. (Refer. 
to table 8-1.) Corrective measures to bt~ taken do not comprehend . 
maJor repairs or reb,dlding of the mechanism. Upon locating the 
trouble anrl determ.ning the primary cause, always check for and correct. 
any secondary or contributing conditions that may exist. 

8-3. C.\UT fONS TN TlWUBLESfiOOT I 'JG. 

8-1. Exploratory trnnbleMhootin~ can he extremely expensive in both 
time and money if maintenance personnel ar(f not thoroughly familiar 11if~h 

t~e item of equipment as well as its spare parts support. The 
operator and maintenance personnel must use caution in attempting com­
ponent fielrl repair~~; that are not supported in the spare parts system. 
At times it may be more economical to replace than to rep.ir a low~cost 

item. E''urther, there are certain items of equipment that require factory 
repair rlnd a1·e made use 1 ess and unrepa irabl e if disassembled 
i n th e f i e 1 d • 

·----------~--------------·--- ---~- --~-~·----· ------ --~·~---------------------

FORM NO. A-702-1 



CONVAIR ASTRONAUTICS 

I 

REPORT AZM-27-290 
PAGE 8-2 ----

TABLE 8-1. TROUBLESHOOTING THE LAUNCHER MECHANISM 

l
i------~--------------·-,------~~~~~~~-----------~~~~~~~~--

-­
__ ...;;TR._O;;..;UB=LE~------+----=-P-=:;OS=S:;..:I=B=LE=--=C=A=US=E::...._ POSSIBLE REMEDY _ 

ARM AND MECHANISM ASSEMBLY 

Replace bearing. 

Remove rust. 
Replace bent or 

damaged components. 
Lubricate properly. 

1----------------------------~-------------------------------~~,~~,ee paragraph 7-4) 

Roughness noted when ro­
tating arm assembly. 
Sticking or binding noted 
in mechanism. 

Broken or damaged roller bear­
ing in arm pivot. Rust in 
bearings or sliding surfaces. 
Bent or damaged components in 
mechanism. Improper lubrication 

The 7-49042 links do not 
raise from the stops on 
arm. 

Mechanism not properly adjusted. 

Broken rollers on 7-49049 bell 
cranks. 

Readjust mechanism, 
(See paragraphs 4-1 
4-14e) 
Replace rollers. 

Wrong material used for shear wir9 Use AN 995-AA91 
shear wire 

The 7-49019 levers will 
not lock in up position. 

The 7-49027 uplock not properly 
adjusted. 
The 7-49027 uplock bent. 
The 7-49026 spring is defective. 

The 27-49085 strut assy w 11 Broken lock pin spring. 
not lock against 7-49019 
lever. Bent 7-49024 lock pin. 

AUXILIARY SUPPORTS 
Binding or irregular Damaged actuator cylinder 
motion noted in auxiliary 
supports. Corroded or damaged pivot 

Readjust uplock. 
(See paragraph 4-14h 
Replace uplock. 
Replace the spring. 

Replace lock pin 
spring. 
Replace lock pin. 

Replace actuator 
cylinder. 
Replace pivot 
bearing&o 

.c__ ____________ ------------·-------------------'--------------1 

FORM NO. A-702-1 


