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Section 1 

Paragraphs 1-1 to 1-7 

SECTION I 

INTRODUCTION 

1-1.   2IK2I1, 

1-2.   Thia manual provides preliminary op- 
erating and maintenance instructions for the 
launcher hi »d pneumatic systems for 
ft» B, C, and D(RM>) i     es      u leg, ^be 
launcher systems for Sycamore 7-80-5 aaaP'--- 
-7, AFMTC 7-80-8,-9,-10, and -11, and 
IgB 7-80-2 and -4 are oovered in. this manu- 
al.   The Components find press«« settings 
are applicable to B, C, and D(R&D) sserieit 
missiles.   This manual will be revised as 
additional information is obtained through 
actual operating and maintenance experience 
at th* factor;' and the test sites.   Complete 
reissues of the manual will be made period- 
ically. 

1-3.   i i rsoane] * msemM with this equip- 
ment can oootribut   *o the effectiveness at 
the revised manuals by forwarding comment» 
aad suggestions to the cognizant design group 
or so Support Publications.  Convair- 
Astronautics. 

MOTE 

.Dash numbers of part aal installation 
drawings have been purposely omitted 
from the text.   The applicable schematic 
drawiag should be referred to for dash 
nur 1   i        ,     cation. 

i-4.  UF;;V ■■■■/■•; row OF THE SYSTEM. 

1-8.   The primary fuaetions of the laaasher 
hydraulie and pneumatic systems urn te 

initiate « stsmli.ied and. captive holddown of 
the missile until .fall engine thrust is devel- 
oped, supply a synchronous release arid pro- 
vide a controlled rate of acceleration for the 
first seven inches of missile.travel-   The 
secondary functions are to aid in ground 
handling aad control of the missile during 
erection, to.actuate retraction of the launcher 
auxiliaryfram.es during missile release, to 
provide .rise-off clearance, to aid in c«. «reJ 
of liquid nitrogen   (B and C series), liquid 
oxygen, sad fuel supply to the missile, a»,d to 
provide various service hydraulic, pneumatic 
and purge lines rotrtiag from ground stub-ups 
via launcher to missile disconnects. 

D 1-6.   The missile release is accomplished by 
means of two pneumatic release cylinders 
|see figure 1-1 and 1-2) from which the prt-s- 
sure is released at a controlled rate.   The 
two pneumatic release cylinders are synchro- 
nised by m«iii ef a hydraulic slaving system 
which Is powered. by a slagle pneumatic 
actuating cylinder.   The pneumatic cylinder 
is triggered by the positioning of a solenoid 
valve providing nitrogen pressure to the   ■ 
cylinder» 

1-?.   Two stabiliser cylinders andatemper- 
stture compensator are mounted on the aux- 
iliary frames (see figure l-J and 5-2).   Their 
function Is to provide uniform vei 
and, to maintain vertical alignment of the mis- 
sile when erected on the launcher.   Vertical 
alignment and synchronisation control are 
accom,rdb-hf<i by hydraulic section» of the 
stabilizer cylinders and temperature compen- 
sator»   Uniform vertical support is accom- 

fflSinCD •  M   I 1959 1-1 
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lUiutradon to be ruf-miu/...! When Available 

Fifa» 1-1»   Launcher Holddown and ReleaM 
lystem B and C Scries (7-89007 Sheet 2) 

Illustration to be Furnisbed When Available 

Figure 1-1,  Launcher HoMdown and Release 
%'stsai, Dfm and D) Series» {7-89007 sleet 8) 
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pllshed by the pneumatic sections of the sta- 
bilizer cylinders.   The vertical Bjrtjchroni/.a- 
tson is shown by means of visual indication 
on the stabiliser tr.-i'»r. 

..<■  lien I 
Paragraph •= i-H ,.: J.~r> 

i-".  M^yJiRIl^£iS£tä 

1-12.    REPORTS. 

1-8.   Daring missile* rise-off, the auxiliary AZE-27-188 
frames must be moved outward to clear the 
missile in the event of missile drift during 
the first few feet of rise.   To accomplish AZF.-27-192 
this, the two pneumatic auxiliary support 
retraction cylinders (sec figure i-i and 1-2) 
arc preloaded to swing the frames outward 
as soon as the stabilizer pins are disengaged AZM-27-M4 
(after approximately two inches of missile 

1-9,   Fluid Hies to the missile lead from 
ground stubups, through flexible hoses via AZM-27-046 
launcher installations, and terminate at two 
rise-off disconnect ground installations (B 
and C Series).   These ground coupling In- 
stallations can be raised or lowered to en- 
gage or disengage the airborne riae-off ZE-7-087A 
disconnects.   Tit: liquid oxygen and fuel 
disconnects meant separately with special 
control valves at the rise-off points.   For 
B and C Series, the hydraulic reservoir                   2J-7-048 
charge lines arc routed via the launcher and 
arc connected to the missile with flexible 
hoses.   For D(B and D> Series installations, ZJ-7-049 
the hydraulic reservoir charge line is not 
routed on the launcher; charging is accom- 
plished by hose connection directly to the 
7-0841J Nitrogen Charge Panel.   (See ZK-7-049 
POM! AZE-27-18*,) 

1-10.   The purge system furnishes gaseous 
nitrogen, trichoroethyiene, and lithium ZM-7-193C 
chloride (D(B and D) Series} by flexible 
hoses from the ground stabups to a control 
valve installation mounted in Quad I on the ZM-7-20ÖC 
launcher.   From this control installation, 
the lines are routed ¥ia the launcher to 
either the rise-off disconnect installations 
or the propellant fill and drain control valves. 
(See figures 2-g-, 2-3, 2-4. and 2-5.) 
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POMS for Lisr?:r.<- Chain- 
ing Panel,  D se"i-b, 

POM! for Launcher Hydrau- , 
lie and Pneumatic System, 
D Series, 

Cfcckuut Procedure   or 
Launeher Hydraulic and 
Pneumatic Systems, D 
Series. 

Leak Testing Procedure 
for Launeher Hydraulic 
and Pneumatic Systems, 
D (R and D) Series. 

Preventative Mainter.aticc 
Technical Manual.  Pneu- 
matic Booster Unit 

POM1 for Pneematk  Boost- 
er Unit, B Series. 

Checkout Prt*:ek'.e„o I- i 
Launcher HylraeJK -■.;! 
Pneumatic Sy-ftee.e  I      fie 

Propulsion System Hana- 
book for the XSM -61i B and 
C Missile3,  ZK-7 04A. 

Opera; tonal Due» for ÄP   -die 
Stretch Sling. 

POM! for Erecting Mire-Je 
in Tower «With the- 7-891 if. 
or 7-8936« Holddowo and 
Release Cylinders Installed 
on the Launch«.»!). Mode? 
XSM-5. 



Section 1 
Psragrmpli   »13 

ZM-7-M7B 

ZM-7-5M (TH) 

PreUmioary Prooodure for 
Leak T««ting Missile 
Launober Tubing' Installa- 
tion, Biter        . M-7-347B. 

1-18,   DRAUi: 

7-49101 Sctemaiie Diagram, ffydran- 
Mc and .Pneumatic Lines« 
Launcher Syntema, B ami C 
Series,   {See figures I-I 
aad2-5.) 

7-69100 Sehematic Diagram, Hydrau- 
lic and Pneumatic Lines, 
Launcher system«. {See 
figures 2-2 and 2-8.) 

f-Stiff Equipment festsilstlffli Draw- 
ing, Hydra«\h   tad Pneu - 
matte Booster U 
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Paragraph« 2-1 to 2-3 

SECTiOM II 

FUNCTION 

2-1.   FUgCTIONOFrMAJOR AS  1 MB JESS« 

i-i.   MISSILE HOLDDC 9 N AND RELEASE 
SYSTEM, 

a,   The two T-8S366 main release cylin- 
ders, ia conjunction with the 7-08396 valves 
(controlled by tit© slaving system) holt1 lie 
missile captive until launch, provide a 
synchronous release of the pneumatically 
applied holddown force, and control the rate 
of missile acceleration for the first seven 
seconds of travel,   By urn end of 0. S-seconds 
and approximately 7 laches of missile travel, 
til« mtwile aooeleratton u approximately 18 
feet per second2.   The actual {release cylin- 
der) piston-controlled travel is approximately 
4 Inches due to mechanical linkage.   At the 
end of this 4-lnch stroke, the piston is 
disengaged from the rod sad moves freely 
along with the ?-4S§lS releasing mechanism. 
The release cylinder motion is stopped by 
the 7-49276 snubber eylisder»   A line-mounted 
mlcronlc filter, 93-78007-004. Is installed 
with each cylinder ai well as a venting valve 
for protection from dirt,   Since a loss of 
pressure In the release cylin       eoaM cause 
the loss of a »lastle, check wives, 
88-39*00-112, are Installed to each line to 
prevent reverse flow in the mmi ef a supply 
line failure. 

I-S.   SLAVING SYSTEM,   (See Figures 1-1 
andl-a.) 

me release of holddown pres» 
sare from the two main release cylinders Is 

S8UED T May 1969 

performed by the hydraulic slaving system. 
This system ia a eles« 1 hydra   1   circuit 
consisting of two master cylinders, T-08283, 
linked together % a 7-89242 yoke   iytirau- 
liealiy driving two 7-08264 slave eyllnde: 
The two slave eyilsfeB in turn actuate two 
7-08396 pneumatic ivli:;tse valves.   The power 
for driving the two master cylinders is f: 
tie ?~«8268 paerars.itii...' a^wtor cylinder, 
A four-way, three-position solenoid valve, 
99-86002-001, when energised to position A, 
■port« 1090 psig nitrogen to the 7-08265 
pneumatic actuating eyllader.   The rate of 
operation of the release slaving system must 
be controlled     • •    the des rad rate of 
missile rise.   Two 0.052-incn   i: .ru-ier 
hydraulic orifices are installed in the system. 
öae of these ertftee» is. located prior to 
©aci of the slave cylinders aad aids in 
controlling travel rate ef the release slaving 
system.   Ar.    ilator,  7-08327,  is installed 
to reduce the nitrogen pressure (from the 
?-©SSIl-8©S booster unit) from 2000 pi 
lit« psig.   Til-:* l~m$m alter protests 
these pneumatic units from dirt. 

b.   The solenoid valve, 99-35002-001, is 
normally in the de-energized C poq.ii.ion. 
venting both tie slave cylinder and the 
pneumatic actuator cylindei     Val     p     tioo 
1 returns the slaving system to the LAUNCH 
READY position,   Tie A position o£ the valve 
m nates tie release of tie missile from the 
launcher. 

1-1. 
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raotiom» for the 
»-      12-001 solenoid ¥i  , 
earefolly followed; Improper operation 

in damage to the release 
eyllaiers c missile. 

e,   The slaving system also certains a 
7-08280 compensator cylinder to allow for an. 
oil volume change due to temperature change». 
A visual scale Indieates the oil level in the 
compensator,   if the compensator should bot- 
tom «it or overflow m a «a ill ol i xtreme 
temperature rise, valve 
will relieve the excessive system pressure. 
This systeai fa filled through the 7-08305 
filter to avoid coi i.   The 7-08212 
check valve prevents oil loss when removing 
the filling connection.-   Hand valve, 8S-34003- 
010, is Installed to Isolate the relief valve and 
the temperature compensator during the fil- 
ling and bleeding ol d-e release «laving sys- 
tem. 

CAUTION 
-  ■ - J»*— 

Hand valve, 83 
r prej 

operation of the release system. 

d.   The return of the slave cylinder« to the 
operating position is accomplished by ener- 
gtäslagtke 99~35«02-001 solenoid valve to the 
B position; this action pressurizes the 
7-06: «gh a restrlctor 
cheek valve, '"=-0S292, installed in a common 
return, line,   rhis 1 stallatton eliminate« the 
need to manually return the f-*83;iö valves 
to tie operating position. 

2-4,   STABILIZES WSTEM, 

a«   Tie 7-08267 stabilising cyMatters awl 
th i 7-08Ä7A temperature eompessator »re 

A® mala components of the stabilising aye- 
tea»,   Each of tie two stabil! 
contain upper and lower pistons mounted OH 

a cctanion rod.   Tie upper cylinders are 
cross-connected and are hydraulically pres- 
Hiirin aoas vertical mo- 
tion to the pistons to keep th; missili la 
vertical alignment.   The lower pistons of lb» 
stabil BBuriaod on the 
bottom. «Me with nitrog« 
iliary support pin contact with tie ml 
(See figure« 1.-1 and 1-1. | 

to.   The pressure in the hydraulic portion 
of the sta a is maintained by 
the 7-032*79 temperature compensator which 
allows for a change of oil volume due to temp 
erature change,   A tandem piston arrangemei 
provides a pair of chambers to which the pnei 
matio lines »re connected, 

e.   As the missile is loaded with fuel and 
liquid oxygsn« the Inereased weight onuses 
the launc] .four contact 
point».   When the missile is fully loaded, the 
stabili i i i stens sink approximately 0, S tact 
plaefr»   th » approximately 0.55 inch from tih 
bottom of their stroke.   With no wind load, 
tie weight distribution at the stabilizing cyl- 
inder   i - ,.   000 i   ..-.I   (Series B and Q, 
and 38, 0Ö0 pounds (Series D (R and D».   At 
the release point, the weight distribution Is 
8«, 020 pounds (B Series), 88, 870 pound« 
fO Series), and 81,090 pounds (D (R aal B) 
Series). 

MOTE 

All thrust and weight figi res . i ided 
herein are approximate and represent 
nominal conditions. 

i.   The effect of a -maximum permissible 
60 miles per lour side wind load in the verti- 
cal (X-X axis) ptaoe of the stabilizer cylinder 
will produce an ultimate couple of 330, 000 

a-2 BgfSS ? May 1969 
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pound-feet (B am! C Series) and 375, ©00 
pound-feet <D (B and D) Series) for stress 
fnirpos«s at tie stabilizer points.   (See figure 
2-1.) At the same time the compensator is 
pneumatically charged to a maximum couple 
capacity of approximately 400,009 pound- 
feet, preventing total exhaustion of hydrau- 
lic chamber pressure during maxim      side 
wind load conditions« 

e. The hydraulic system.theoreticaUy, 
forces synchronization of the vertical motion 
of the stabilizer system.   Launcher structure 
deflection and internal friction and compress- 
ibility of the hydraulic fluid, however, ac- 
tually cause miner deviations from true 
aynehronous motion, 

' MOTE 

Missile eeaterilae deviation should 
not exceed IS minutes from true 
vertical. 

f. When the missile to fired and rises to 
the captive flight j.«r>Kit.ion, the load forces ©a, 
the launcher change as follows;  The down- 
ward dead weight forces become 249, 030 
pounds (B Series), 286, 730 pounds (C Series), 
and 264» 4S0 pounds (D (R and. D) Series); 
upward load force« become 196,690' poundg 
(B Series),  176, 846 pounds (C Series), and 
201, 740 pounds (B <R and D) Series),   The 
Unuv «r deflects relative to the four sup- 
port points,   The stabilizer pistons move up 
anproxin . t< ly 1,10-inch, primarily as a 
result of launcher deflections.   The 7-08S2? 
regulator valve attempts to maintain a eon- 
staat. pressure setting corresponding to a 
34,000 pound stabiliser upward fore« (M 
and C Series} and a 38, 830 pound stabilizer 
upward force (D (R and D) Series),   In use, 
however, the regulator supplies a sagging 
pressure curve of force versus stabiliser 
ris«.   The pressure delay amounts to 

approximately five percent of the stabilizer 
thrust and fe not effective to the point ef 
causing separation between the stabilizer 
pins and the balance support longerons, 

f.   During the Initial missile rise, the 
hyiraulie pistons maintain parallel align- 
ment sad balance out the wind load effects. 
In the captive flight position, each cylinder 
continues to exert the thrusts given in para- 
graph 2-4Ci flue to nitrogen pressure; this 
thrust insure» positive contact between the 
stabilizer pin shoulders and the balance sup- 
port longerons on. the missile.   In the event 
of a limit-condition wind load, this thrust 
would shift from, minimum values (on one 
side) of 14, «00 pounds (B and C Series) and 
18,830 pounds (D (R and DJ Series), to max- 
imum values of 54,000 pounds (B and C 
Series) and 58,630 pounds (D (R ami D) Series) 
on the opposite side.   Since the stabilisers 
add thrust to the missile, each main release 
point must hold down a thrust force {per pis) 
of 93, 34Ö pounds (B Series), 88, 420 pounds 
fC Series), and 100, 8?e pounds <D (R and D) 
Series).    Th^so forces include 21, 000 pounds 
of thrust contributed by the rise-off discon- 
nects and exclude wind loads along the Y-Y 
Axis,   If the missile were released under the 
;il)ove conditions, the stabilizing pistons wr t] I 
travel upward 0,1-inch to the positive 'upper- 
most stop position which is external to the 
cylinder.   Releasing the load on the launcher 
would return the hydraulic pressures in the 
cross connections to a balanced condition; 
t     nal hydraulic pressure is 2©00 psig. 

fa.   If the missile 1B not released and the 
engine thrust decreases» the missile will 
more from the captive flight position approx- 
imately 1.18 inch downward to the rest 
position,   lach stabilizer cylinder supplies 
increasing support daring downward move- 
ment.   This thrust increase is 34, 000- 
43, 600 pounds (B and C Series) and 
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34.M0l.BS.        i  '*■ 

M.0O0LBS. 

34,00H    BS 

«1KB EFFECT 
2S»i»i LBS- 

■•'• aooLK. 

14. ( 

34, eee us. lf]   FT_ 

34,400 L8S, 

12.14-S 

34.000 LBS. 

:   -6 LBS. 

MO iSS. 

-M iGO LBS. 

fFFECT 
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000 US» 

LIMIT S'i '. "■   iTION • 

Figure 2-1.   Wind .Lead Effect on Auxiliary Support StitbllieJag Cylinders 
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Section II 

Paragraph 2-5 

38,630-4»,500 pounds Serfesf, 
baaed on app isentroplc oompres- 
nlo.fi of the nitrogen in the st oder 
and receiver.   This pressure buildup tog the 
desirable effect of decelerating the missile 
daring downward travel. 

NOTE    - 

Some ov« rfavel past ■ 
loaded position is anticipated» tat not 
as far as the positive stop. 

t.   Belief ml«; §>»rt of the f-08527 .regula- 
tor) and the 7-08232 restrict«» check valves 
allow the pressure to bleed g~< taalh,  la order 
to return gen to its initial pressure 
settings of appro   mat       1200     I   (B and C 
Series) and 1365 psig {D (B and D) Series}. 
Because of environmental ten   ej  t    ©eft   I 
and possible internal leakage thrc 
7-0832? '  JI    ^ e reli f valve has the 
add tnction of preventing pressure 
buildup at the sti bil ztn| - % Inders, 

j.   A 38 -88500 -©§2 receiver, installed in 
the pneumatic line near tie stabiliser cylin- 
der, presents exoesslve deviation from th< 
desired pneumati«     •       .re.   The 7-08232 
.restrict.■:■ eh< ek valvi ;■■■ rr>ii's excessive, 
hea* ••'.,,[• cod, pressure to escape to the 
relief valve in the 7-08327 regulator, 

k.   Daring mis s ill erection, it is necessary 
to relieve the pneun      c tt      t from the 
7~082§7 stabilizer cylindi rs by the following 
imeas.»; 

i.   For the B and C Series, a ?~©S812 
three-way control valve is installed in the 
pneumatic line»   This vah-i.' 0teta,ltaBeou.sIy 
control» the emergeney helium I 0* which is 
connected throujd1 the 7-08215 check valve. 
This line will supply pressure to support the 
missile in the event of failure of aortas! ai~ 
; 1    vn supply,   The f-088©« pressure switch 
in the normal nitrogen   aj   ly 1 ne provides 

BSPED ? May 1989 

s »©na» of detecting such a. failure and also 
triggers a warning defies, 

1.   For the Of! and O) Series a three- 
way control valve Is installed in the pneumat- 
ic line,   The emergency heli   i    a   >\y lines 
of the B and C Series have been removed far 
the DfR anü DJ Series launchers.   The 
7-08306 pressure switch functions as in the 
B .and C launcher installation*, described 
above in paragraph 2~4k, 1. 

I«   For the B and C Series, the emergency 
helium Mac incorporates a 7-08335 orifice to 
prevent excessive helium consumption in the 
event of a nitrogen line failure.   This re- 
striction devlee Is necessary as the helium 
source supplies other critical locations, 

2-8..   AUXILIARY FRAME FUNCTION. 

a. The auxiliary support frames (aee figures 
1-1 and 1-2} are designed to swing outward 
during missile rise-off to proride clearance 
and prevent contact in the event of missile 
drift.   The two 7-08247 actuating cylinders 
arg preloaded and perform this outward 
swing automatically as soon as the f-4S0it 
stabilizer pins are disengaged fro» the 
missile balance» ntting sockets.   Retraction 
pressure is 2©©0 psig for all series. 

b. To prevent damage to the auxiliary sup- 
port retraction cylinder, the outlet from the 
actuator Is connected to the 7-08291 receiver 
through the 7-082S2 restrietor cheek valvi-. 
These units bring the auxiliary support immt> 
to a smooth stop as the auxiliary support 
retraction cylinder stroke ie. completed.   To 
prevent rebound, the flow back to the cylin- 
der is retarded by the 7-1)8292 restrictor 
check valve.   The 7-08313 restrict«« have 
the dual purpose of preventing back flow to 
the relfei valve OH the 7-08327 regulator 
during the auxiliary support frame motion 
f 

2-5 



Section II 
Paragraf ZM-7-510 |TH) 

<■■"- 

pressure during initial pressumation. 

6.   The 7-i8S27 regulator provides the cor- 
rect pressure to attain full auxiliary support 
frame retraction while the built-in relief 
valve relieves pressure buildup due to re- 
traction»   This regulator normally suppliers 
1050 peig pressure for B and C Series and 
675 psig for the D(R and D) Series; hem-ever, 
tie system of 99-34003-001 manual vent 
valves and pressure valves provides means 
for over-riding this pressure through the 
99-34975-001 shuttle valve,   This over- 
riding function is necessary for ground 
handling purposes during missile erection 
and removal.   Three ?-08276 hoses with 
quick disconnects, prevent inadvertent 
pressuristation of the manual valves, 

i AAMAtl^ 

CAUTH ; 
BSWMWVÄW^ä. 

The 7-08278 hoses (red warning 
streamers attached) must be vented 
and removed before launching. 

2-6,    LIQUID NITROGEN FILL AMD DUMP 
LIME» B AND C SEMES, 

a,   lach of the two liquid nitrogen dump 
valves, 99-34825-009, are controlled % a 
99-35002-002 four-way, three-positiontpneu- 
matic solenoid valve.   The 7-08295 regulator 
supplies S00 psig nitrogen to the solenoid 
valves,   A 7-08301 restrietor is mounted 
prior to the J-08295 regulator in the 7-89220 
control valve installation.   This restrietor 
reduces any gaseous nitrogen surging» pre- 
venting possible damage to tie liquid nitro- 
gen dump valve.   The liquid .nitrogen first 
and second stage supply lines (1 i/I-ineli 
OD tub« at 25 psig) are supplied from the 
7-08986 ground stubup via the 7-89003 and 
7-89081 lines installation; see figures 2-2, 
2-3» 2-4, and 2-     line cocks U~l and U-2. 

The 99-35002-002 solenoid provides control 
for filling the liquid nitrogen system and for 
damping prior to launch, 

b.   The propulsion control valve installation, 
mounted in Quasi I of the launcher, provides 
the pressure source and regulation for control 
of the oxidizer and fuel fill drain valves; see 
figures 2-2, 2-3« 2-4, and 2-5,   Check valves 
in the valve installation prevent movement of 
the control valves in the event of a loss of ni- 
trogen supply pressure.   From valve instal- 
lation, lines are .routed to disconnect panels 
and to oxidizer and fuel valves,   For data on 
line nomenclature, codes, sizes, fluid types, 
and pressures,  see figures 2-2, 2-3, 2-4, 
and 2-5, 

2-7.    LAUHCIIER TO MISSILE «SERVICE 
LINES. 

MOTE 

and! 2--5 
for line dato and rise-off disconnects, 

a. Service lines C§, Al, A2, 1, and H 
pans from the stubups, through the 7-09224 
relief valve unit (located next to the launcher 
in Quad ED), to the rise-off disconnects via 
the launcher»   The primary function of the 
7-09224 relief valve unit is to prevent exces- 
sive pressure buildup in the missile tank 
pressurization System» 

b. For B and C Series, a fuel start, tank 
is mounted on the auxiliary support frame Irs 
Quad I and is pressurized to 2200 psig with 
gaseous nitrogen.   The J.P fuel travels from 
the tank through a flexible hose to the rise- 
Off disconnects in Quad II; see figures 2-4 and 
2-5, lines JJ and J4. 

c. For B and C Series, the hydraulic reser- 
voir pressurization. lines must be manually 
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Paragraphs 2-8 to 2-9 

connected to the missile»   See 7-89023,   The 
lines arc helium pressurized to 125 psig by 
the preist!rr- control unit and regulated by 
the hydraulic and pneumatic cart.  7-09241. 
from the ground stubup. the control line is 
pouted (via the launcher) Into the auxiliary 
tomi! by flexible hose, through the MS 
28751-4-0900 hose,  to a fitting on the 
7-84005 missile valve installation. 

I       CAUTION I 

After pressurizing the missile hy- 
draulic reservoir,  the ground charge 
hose installation,  7-8Ö023,  must be 
removed, 

it.    For D(R and D) Series, pressurlzation 
of the hyilraulic reservoir is accomplished 
.by the 7-08411 Nitrogen Charging Panel; 
see Convair Report AZE-27-18S. 

2-8.   ASSOCIATE SYSTEMS AND 
EQUIPMENT, 

2-9.   ELECTRICAL CONTROL SYSTEM. 

a.   A hold-down and relea.se READY light 
(green) will glow (on the test conductor's 
panel In the blockhouse) when the following 
conditions are met: 

the 90-35002-001 solenoid valve to initiate 
missile, release. 

e.   A single warning horn and individual 
warning lights (red) are located at the block- 
house control station.    A red light will glow 
and the warning horn will sound if a signal 
from any one of the following sources is 
received; 

1. When tile auxiliary support stabilizer 
system pressure drops below 900 psig (B and 
C Scries) anil 1200 psig <D(R and D) Series) 
the 7-08306 pressure switch breaks contact. 

2. When the pressure in the 2000 psig 
main nitrogen gas supply drops to 1800 
psig,  the pressure switch breaks contact. 
{This line (supplies pressure to the launcher 
systems.) 

3. When the pressure in the main release 
cylinder line drops to 2300 psig, the pressure 
switch breaks contact. 

4. In the event of an unsafe missile ver- 
tical alignment, the stabilizer synchronization 
indk.'ior contact breaks. 

5. When cither of the 7-08204 slave cylm- 
o.or arms moves from its ready position,  the 
limit switch breaks contact. 

1.   The two slave cylinder arms arc in the 
ready position,  actuating two limit switches. 

2. The release cylinder line pressure- 
switch is actuated, indicating a minimum 
pressure of 5300 psig. 

3.   The umbilical plug circuit selector 
is in the LAUNCH position. 

b,   A LAUNCH button of the holding typo 
(on the test conductor's panel) will activate 

(I,   The removable control pane! at the ser- 
vice tower is similar to the blockhouse con- 
trol panel bill vdth the addition of a main re- 
lease cylinder CHARGE and LAUNCH switch. 
This panel will control the launcher system 
during erection and prior to the time that the 
launcher system is to be transferred to the 
blockhouse.   At the time of transfer, the 
ivirngwiil be disconnected from the re- 
movable control panel and connected to the 
blockhouse control panel and the test conduc- 
tor";! circuit. 
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MOTE 

The flight launchers at ÄFMTC 
(7-80. -8,9,10, »act 11) contain all 
the system« previously described 
and are used, for short duration 
static firings with the add i 
the 7-49070 hold-down links. 

2-10.   STATIC SITE EQUIPMENT. 

a,   ft» statte sites SIC (7-80-6 and -7) 
and I1B (7-40-2 and ~4 o eon- 

trolled missile release provielona,   fie 
static site launchers do sot nave operating 
hold-down release cylinder*, staving syn- 
tema, or auxiliaiy support frame retraction 
ayatema.   The 7-09366 bald-down release 
cylinder of the flight Installations is replaced 
with a dummy cylinder in addition 'to the 
hold-down links.   A static link Is substituted 
for the 7-08247 auxiliary support retraction 
cylinder anting missile erection.   This link 
is removed prior to any static firings to 
eliminate unnecessary loss!» on the missile. 
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Paragraphs 3- 1 to 3-r, 

SECTION III 

CHECK PROCEDURES PRIOR TO MISSILE ERFCTJON 

3-i. MEmmxiQMjfmjmE, 

3-2.   Before the missile can be erected, the 
launcher pneumatic «system must be pressur- 
ised as follows: 

a. Install the three 7-08276-9 hoses. 

b. Set the four 99-34903-001 needle valves 
to position the auxiliary support frames so 
that the stabilizer pins, 7-4900«, are 62 
inches on either side of the cwiterlino of the 
7-49021 missile support pins (Y-Y A;is). 

c. Set the 7-08312 valve to the B (exhaust) 
position. 

d. Set the 99-35002-001 solenoid valve 
to the C (vent) position. 

t. Check the 7-08279 and 7-08280 temper- 
ature compensators; they should read within 
±10 decrees P of the ambient temperature. 

Before pressurizing the launcher 
system,  the 7-0839« main release 
valves must be in the EXHAUST 
position (7-08264 slave cylinder 
extended). 

f. Check the missile service tower elec- 
trical control system for operational readi- 
ness; turn off the alarm switch, 

ISSUED 7 May 1959 

3-3.   The 7-08352 pneumatic booster unit is 
prepared for «Be as follows: 

a»   Operate according to the instructions 
given in Reports 2J-7-048 and AZE-27-192. 

b. Set the selector switch to ,'1200 psig ni- 
trogen output. 

c. After activation, eheo'i the booster unit 
gages for the following pressures: 

1, 2000 psig outlet pressure to launcher 

2. 320*3 psig outlet pressure to release 
system, 

3-4,   The electrical safety system at the 
missile service tower !B checked as follows; 

a. Warning lights should indicate the follow 
ing: 

1. 900 psig stabilizer nitrogen pressure 
ON, 

2. 2300 psig release cylinder press««» 
OFF. 

b. Vertical indication must be within limits, 

c. CHARGE-LAUNCH switch at NEUTRAL. 

3-5.   The launcher is checked as follows: 

a. The 7-49006 stabilizer pins mast be 
synchronized. 

b. The 7-08279 and 7-OS280 temperature 
compensators should read ambient temper 
aturei 

e.   Auxiliary frames in closed position 
(7-08247 cylinder extended). 

3-1 



Sei f1 .,> m 

ZM-7-518 (TN) 

This page intentionally left blank. 

3-2 
ISSUED ? May 1959 



ZM~7-fA6A(TN) 

Section IV 
Paragraph 4-2 

SECTION IV 

OPERATION 

4-1.    LOADING MISSILE IN LAUNCHES. 

a. Make an electrical check as follows: 

1. AS1 annunciator lights except those 
for the 1800 psig and 2300 psig pressure- 
switches should bo ON. 

2. Stabilizer meter should be centered, 

b. Erect the missile, launcher, and 
trailer to a vertical position,  in accordance 
with report ZM~7-2O0E(TN). 

c. Before trailer has been lowered to the 
ground, pressurize the 7-0328? stabilizer 
cylinders as follows: 

J.   Check for equal dimensions between 
the 7-49008 stabilizer pins and the missile. 

•       . .«O/'OVrV       •: 

Before shifting the 7-08312 valve 
as stated in paragraph 4-lc,  2, 
below, be certain that all four 
static links are in place or that 
the hoiddown release cylinder 
is pressurized. 

2.   Shift the 7-08312 valve to the A 
{pressure) position; this places a thrust 
load on the missile of approximately 34,000 
pounds (B and C Scries) and 38,630 pounds   , 
(D (R and D) Series) at each pin.   The hy- 
draulic component has m» effect on the 
thrust if the stabilizer cylinders have teen 
properly aligr.ee! and no wind loads are 
present;,, 

CHANGED 14 December 100!' 

d.   Adjust the not.!- stabilizer {7-93004 or 
7-93059) in accordance with report 
ZM-7-200E(TN). 

C"cAyTiON ll 1 

If the nose stabilizer is not used, 
one of the following conditions must 
be maintained, whether or not the 
missile is in stretch: 

1. The stabilizer cylinders (7-08267) 
remain pressurized. 

2. Shims installed in accordance with 
paragraph 4-1-e.   This option may only be 
used if the missile is empty. 

e.   If shims are to be installed in lieu of 
leaving the stabilizer cylinders (7-09:167) 
pressurized, the installation is as follows: 

1. Pressurize the stabilizer cylinders 
(7-08267). 

2. Install shims between the top of the 
auxiliary support frame cap (7-49006) and 
the under side of the stabs azer pin collar 
(7-49006).   Shims are to be ->( sufficient 
thickness to leave a gap of .045*. ,005 inch. 

3. Öepressurise stabilizer cylinders. 

The shim installation (27-89024) or 
equivalent is to be used, 

NOTE- 

TO remove shims, pressurize the 
■ sflnbillzvr cylinders (7-os:.'07). 

1-1 



Section IV 
Paragraphs 4-2 to 4-4 £M-?'-516A(TN) 

f. For the B rind C Series« align the quick 
disconnects and move the brackets (7-49132 
and 7-9415) slowly to position, taking eure 
sh.it the disconnects engage the missile 
properlyj 

g. Fur D(R and D) Series, the quick 
disconnects are ahgned and engaged during 
horizontal muting of the missile to the 
launcher. 

4-2.   ELECTRICAL CONTROL AT MISSILE 
SERVICE TOWER. 

a.   Check the following: 

i»   Electrical control p;incl lights are 
out, 

2.   Synchronizing control centered within 
limits, 

4-3,   PREPARATION FOR MISSILE RE- 
LEASE OR STATIC PTOIKO. 

a.   Switch main release switch to CHARGE 
and hold for five seconds. 

CAUTION 

d. Close the two 99-34003-OfU pressure- 
valves (auxiliary support frame control). 

e. Ope» the two 1)9-34003-001 vent valve», 

f»    Remove the three 7-0H276 hoses (red 
streamers attached). 

g.   Install dust caps where the hoses were 
removed. 

h.   Set the 7-08352 booster unit to 7000 
pBig,    (Approximately three hours are re- 
quired to raise the pressure from 3000 ptsig 
to 7000 psig). 

i.   Make the following electrical changes: 

1. Inactivate the control unit at the mis- 
sile service tower, 

2. Activate the control at the blockhouse, 
3. Energize the solenoid to fill the mis- 

sile with fuel. 

j.   Wien the booster «nit reaches hoki- 
down pressure (gage at booster unit outlet), 
the 5300 psig pressure switch will indicate 
READY. 

k»   When the above conditions are met, the 
ready light (green) on the test conductor's 
panel should glow, indicating readiness of 
the launcher pneumatic system,   (Launch 
button may bo pressed). 

Check both release cylinders to see 
that they arc? bottomed before 
charging. 

b.   Check the following at the missile ser- 
vice tower: 

t.   All control light» out, 
2.   Synchronizing indicator Is centered. 

e.   Turn the alarm switch OK. 

NOTE 

=1.-2 

With the alarm switch ON. the source 
of any malfunction monitored by the 
safely system will be indicated by an 
Alarm bell and light. 

CONFIDENTIAL 

NOTE 

For operational checkout of the pro- 
pulsion control valve instatiation, see 
Convatr Report ZK-7-049. 

4-4.   REMOVAL OF MISSILE FROM 
L-M.NCBER (ABORTED FLIGHT), 

a. Reset the 7-08352 booster unit to 3<»oo 
psig, 

b. Change the electrical safety system 
operation back to the service tower. 

e.   Erect the missile trailer, 
d.   Switch from tower-missile prcssuriza- 

tion to trailer-missile pressurlsation. 
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Section IV 

Paragraphs 4-5 io 4-6 

e.    For B and C Scries,  lower the 7-49132, 
7-49152, and 7-49476 disconnect brackets. 

L   Connect the missile trailer to the 
missile, 

g.   Shift the 7-08312 valve to the B 
(exhaust) position before disconnecting the 
load cells from the launcher. 

h.   Inactivate the auxiliary support f,-ime 
as follows; 

1. Connect the 7-082711-9 hoses, 
2, Close the two 99-34000-001 vent 

valves. 
3»   0|»n the two «9-34000-00] pressure 

valves, 

i.   Disconnect supply lines Wl, RJ, and 
T7 froth tht' uropulsion control valve in- 
stallation^ 

j. Disconnect liquid nitrogen supply lines 
m and U2 (B and C Series) and til <D(R and 
D) Series). 

k.   Shift switch al the missile service 
tower panel to LAUNCH position {energizing 
solenoid 99-35002-001) in order to relieve 
pressure from the release cylinders. 

WARNING J 
Stand clear of exhaust ports on main 
release cylinders when the switch is 
shifted to LAUNCH. 

4-5.   STANDBY PROCEDURE. 

a. Willi the missile empty, eheck the fol- 
lowing: 

1. Booster unit (7-o83fs'2) set at 3200- 
psig, 

2. Auxiliary frames are ready (7-f)827ti 
hoses removed). 

3<   Electrical safety system control at 
s rvi.ee tower. 

b, Witt» the missile fueled, eheek the 
f..*i Sewing: 

1. Booster unit (7-08352) set for 7000 
psiR. 

2. Auxiliary frames are reauy (7-08270 
hoses removed), 

3. Electrical safety system control r« 
the blockhouse. 

4-6.    EMERGENCY OPERATION. 

a, U'the stabilizing pressure drops below 
the sal;- limit with an empty missile inside 
the service lower, the following emergency 
operation applies; 

1. Clear the area of all personnel 
except the emergency operators. 

2. Turn off the alarm. 
3. Secure the missile with the upper 

support {nose cone stabilizing bar): screw 
stop nuts in.   (See Convair Report ZM-7-193). 

4. Vent and repair the 2000 psig system. 

b, If the stabilizing pressure drops below 
the safe limit with a full missile outside the 
•service tower, the following emergency 

'operation applies. 

1. Turn off the alarm. 
2. Entity and po-ge the missile of fuel 

and oxidizer through the fuel and oxidizor 
pumps. 

3. Check the emergency helium pres- 
sure for 1100 psig minimum (B and C 
Series). /- 

•4.    Bring up She missile service lower. 

5. Secure the missile, at the upper sup- 
port* 

6. Vent and repair the 2000 psig system. 

c, If the main supply pressure tails below 
the safe limit of .1800 psig, With an empty 
missile inside the service tower, the 
following emergency operation app'ies: 

I.   Clear the »re-it of all personnel except 
the emergency operators. 
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ZM-7-äJß-Aff'N} 

2, Turn off trie alarm. 
3, Check the 7-08352 booster unit. 
4, Secure the- missile at the upi*>r 

support. 
5, Vent tit«? pressure from the 2000 psig 

system .-»id the emergency he-Hunt system 
(B and C Scries); make the necessary 
repairs. 

(1.   It the main supply pressure falls below. 
the safe limit of 1800 psitr, with a full mis- 
sile outside the service* rower, the following 
emergency operation applies: 

1. Turn off the alarm. 
2, Empty and purge the missile of fuel 

and oxidizer. 
,*{,   If the pressure is maintained above 

1500 psig, move the service tower into 
place. 

4, Secure the missile at the upper sup- 
port. 

5. Vent the pressure from the 2000 psig 
system and the emergency helium system 
{B and C Series): make any necessary re- 
pairs. 

f" "CAUTION   j 

If the pressure falls below tf>oo psig 
and the service tower and emergency 
upper support are not in place, the 
missile may lean enough to cause a 
tank «ection failure. 

e.   If the main release cylinder pressure 
falls below 2300 psig, with an empty mis- 
sile inside the service tower, the following 
emergency operation applies: 

1. Clear the area of all personnel except 
the emergency operators, 

2. Turn off the alarm. 
3. Check the 7-0M52 booster unit; if the 

4-4 

pressure is over 2200 psig, proceed with 
steps 4 and 5 below. 

4. Secure the missile at the upper sup- 
port, 

5. Vent and repair the release pressuri- 
zatio« system. 

i".   If the main release cylinder preseure 
fails below 230!) psig with a full missile out- 
side the service tower, the following emer- 
gency operation applies: 

1»   Turn off the atari», 
2. Empty and purge missile of fuel and 

liquid oxygen. 
3. If the pressure at the ?-o«:i52 booster 

unit is maintained ever 2200 psig, proceed 
with steps 4.5, and 6 below: 

4. Bring up the service tower. 
5. Secure the missile at the upjxjr sup- 

port; screw in stop nuts. 
6. Vent and repair the release pressur- 

ization system. 

WARNING J 
If the pressure is under 2200 psig 
(empty missile), do not approach 
it unless the pressure is restored, 
the Upper missile support is in 
place, or the static firing struts 
are in place, 

K.   If the vertical alignment of the: 
missile is beyond tolerance on the synchron- 
ization indicator, with an empty missile 
inside the service tower, the following emer- 
gency operation applies: 

1.   Clear the area of all personnel except 
the emergency operators. 

2     Turn off uie alarm. 
3.   Secure the missile at the upper sup- 

port, 
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ZM-7-5J6A(TN) 

4.   Vent iiits 2000 paig system and make 
any necessary repairs, 

h.   If She vertical alignment of the missile 
is beyond tolerance on the synchronization 
indicator, with a fall missile outside the 
service tower, the following emergency 
operation applies: 

1. Turn off the alarm. 
2. Emjdy and purge missile of fuel and 

liquid oxygen. 
3. If the missile stays within 1/2 degree 

of the vertical (measured at the theodolite    ,. 
stations), proceed with steps 4. 5, and 6 
below: 

4. Bring up the missile service tower. 
5. Secure the missile at the upper sup- 

port: screw stop reals in, 
6. Vent the 2000 pgig system and make 

any necessary repairs. 

NOTE 

If the main release cylinder fails 
below 5200 psig, launch cannot be 
made; (follow procedure listed 

Hinder paragraph 4-6e). w 
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SECTION V 

MAINTENANCE 

5~1'   gSEygTATiVE MAWTESAHCE, 

NOTE 

For maintenance, see Preve&tatlve 
Maintenance Technical Maimil 
li-f-ilfA, Pneumatic 1      ti    unit, 

ISSUED 7 May J  59 -«*» ■ S-l 



IM er») 
Section, V1 

Para      p     S-t to 4-2 

SECTION' 

'TOO  • IOOTNG 

6-1.   TROUB1 ! 

6-2.   MISSILE HOLDDOWN AND .HE LEA >L, 

Trouble and Probable Cause ^SEKtf 

a.    Release mechanism 
latin to move. 

1.   Bnmed-out   ■ .'   . 
solenoids in 
99-35002-001 valve. 

Replace solenoids. 

2,   Stuck spo to   n 
»»-36002-001 valve 
{caused by dirt}. 

Replace valve 

S,   Lack of nttregea 
press«». 

Check functioning ol 
pneumatic boa i  i   tail 
and nitrogen charging 
unit. 

b.    Slave cylinders, 7-08264, 
do not reach full stroke 
Of are not synchro»!««!» 

■   i,  Oil system not full 
(temperature compensator 
bottcanei due to hydraulic 

■. ■ ' ■        .   leak). 

Correct leak and refill 
system with oil. 

2»  Air is ay stem. BJwei system. 

c.   ft« 1   MM      Its '• r» cannot 
to retracted. 

2.   Cams in cylinders 
not engaging 
notches in piston rod. 

To cheek, pull rod out aeeond time; 
if second try fails, cylinder most 
be tepairea or replaced. 
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Section VI 
Paragrajj&B 6-3 to 6-4 

6-3,   STABILIZING SYSTEM 

owe 

Trouble am) Probable Cause Remedjy 

a.     Low stabilizing pressure 
(below 900 psig for B & C) 
{below J200 psig for D) 

X.   Malfunction of the 
7-0832? regulator. 

Replace regulator. 

2,   Inlet pressur« too tow. Check functioning ol pneumatic 
booster unit and nitrogen charging 
unit. 

3.   Line, fitting, or flexible 
hosc= with a pneumatic leak. 

Tighten or replace. 

4.   Regulator pneumatic leak. Heplace regulator. 

5.   Temperature compensator 
7-08279 pneumatic leak. 

Replace temperature 
c onipti tis«i toy * 

8.   Stabilizer cylinder 
7-08267 pneumatic leak. 

Dismantle cylinder and repair leak 
as necessary. 

8-4.   SYNCHRONISATION SYSTEM. 

Trouble and Probable Cause Remedy 

a.     Inability to maintain 
synchronization. 

1.   Lines,  fittings or flexible 
hoses show hydraulic leakage. 

Tighten or replace. 

2.   Seals to 7-08279 tempera- 
ture compensator and 7-0828? 
stabiliser cylinder show leakage. 

Replace seals. 

3.   Low nitrogen pressure 
to 7-08279 temperature 
compensator. 

Check functioning of pneumatic 
booster unit and nitrogen charging 
panel. 

4.   Air in system. Bleed system. 
■ ____^l_—^ __—_ _  
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IÄ-i-lli (TH) 
Seettea VI 

Paragraph i-5 

" - •■' ORT RE1 RACTIO» SYST.* M. 

TroabltJ n»J I              Cause, 1«*%' 

a,    Rebound of tit« an   Ltary 
frames after missile 
release indicates malfunction 
of tl    ■; I - 121 ]  gulator. 

Replace regulator. 

ISFUTI) ? May 1959 *&&*%;   Cf) - 


