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USAF WEAPON SYSTEM 107A-1 GROUND OPERATIONAL EQUIPMENT LIST, SERIES E AND F CONVAIR-ASTRONAltTICS 

INTRODUCTION 

AP60-1046 
22 March 1961 

INTRODUCTION TO USAF WEAPON SYSTEM 107A-l GROUND OPERATIONA L EQUIPMENT LIST, SERIES E AND F 

Thie Ground Operational Equipment List is prepared In accordance with WDT Exhibit 
57-1 dated 16 September 1957, as revised 1 December 1959, as modified by CCN 52 
to Contract No. AF 04(647)-346 and CCN 13 to Contract No. AF 04(647)-605, and as 
Implemented by CCN 51 to Contract No. AF 04(647)-370 and CCN 26 to Contract No. 
AF 04(647)-453. 

This list Includes Figure-l's for ground operational equipment (GOE) recommended 
for Convair-AetronauUce development, commercial, and government furnished 
equipment. 

In accordance with AMC BMC letter LBTCP dated 17 December 1959, Weapon System 
Equipment Component List No. 252 (SM-65) should be referred to for Information 
concerning common band tools. 

By Air Force direction Ill the applicable CCN'a: 

1) Part or speclHcatlon number listed In column 3 of the Flgure-1 l a the 
number proposed for original provisioning and does not necessarily re­
flect the part number of the article actually delivered or the required 
configuration of that article. 

2) Recommended quantities only a r e listed Ill column 7 of the Flgure-1. 
Provis ioned quantities are not published ln this list. 

3) Flgu re-1 ' s will not be updated for any re aeon except change of function 
(new usage), deletion , or eupereesslon. 

4) Refuenc.e. s hould be made to the current IHue of AFBMD Exhibit 60-36 
for configuration or part number changee, and for provisioning 
Information. 

Reference should be made to the latest revision of Convair-Aatronautlcs Report 
No. AP60-0742 for current Federal nomenclatu:ree and type numbers. 

Entries under column 9 on the Fig,ue-1 are only area-estimated prices which cannot 
be considered as firm. 

By CCN direction, Item numbers a rc assigned according to the following system: 

1) One Figure-I item identification number is assigned for all provisioning 
of a given item. 

2) For items having the same basic part number, the Item Identification number 
ls t he same for both Figure-1 (GOE) and Figure-A (GSE) Items. 

3) Item identification numbers of all WSI07A-l Series E and Series F Figure-l's, 
when these items are common to Serice D, are the same as the corresponding 
Serles D Item Identification .number. 

4) Item ldenti£icalion numbers, of all Items required for WS107A-l Serles E and/or 
Series F only, begin with the number 5000. · 

By Air Force Direction, the word "Commercial" le Inserted In column 13 to designate 
"common and standard" Items previously designated ae CFE. 

Maintenance and support equipment is listed on Figure-A In USAF Weapon System 
107A-l Ground Support Equipment List, Serles E and F Report No. AP60-104S. Items 
having both a support and a launch function are listed In both Reporl No. AP60-1045 
and AP60-1046. 

Contract AF 04(647)-680 has superseded Contract No. AF 04(647)-370 for the osrF 
No. l Program. Since revision of Flgure-1 entries In this GOE Llet le restricted 
specifically to additions, deletions , and changes In function; page Cramee In the body 
of this report will continue to reflect OSI'F No. 1 llattnge under Contract Nn. 
AF 04(647)-370. 

Ill 
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USAf WI.AJION IYSllM 107A-1 GROUND OPUATIONAI. EQUIPMENT LIST, SDIES I AND f 

flOURE-1 CROSS REFERENCE UST, ITEM IDENTIFICATION NUMBER 

SERIES D, E, AND F 

Old New Old New Old 
Item Item Item Item Item 
No. No. No. No. No. 

1101 5000 1122 5013 1212 

1102 30.2 1123 5014 1214 

1103 6001 1124 6015 1215 

1105 6.1 1125 5016 1219 

1106 6002 1126 6017 1221 

1107 26 1127 6018 1222 

1109 5003 1128 5019 1227 

1110 6004 1129 5020 1228 

1111 5005 1130 5021 1231 

1112 6006 1131 5022 1232 

1113 6007 1132 5023 1433 

1114 5008 1134 5025 1435 

1115 5009 1200 5026 1534 

1116 6079 1201 5027 1535 

1117 6010 1207 6095 2000 

1120 5011 1210 5028 2379 

1121 5012 

New 
Item 
No. 

5029 

5030 

5031 

5032 

5033 

5098 

5034 

5035 

5100 

5036 

5001 

5099 

30.2 

S028 

S037 

5037 

CONV AIR-ASTilOHAUTICI 

AP60-1046 
5 January 1961 



USAF WEAPON STSTIM 107A•1 GROUND OPDATtoNAL EQUIPMENT LIST, SERIES E AND P CONVAIR0 ASTRONAUTICI 

ITEM 
SEQUENCE 

1100 

1104 

1108 

1118 

1119 

1133 

1202 

1203 

1204 

1205 

1206 

1208 

LAST PART OR 
PUBLISHED SPECIFICATION 
REVISION NUMBER 

B-Jan '60 27-49501-3 

C-Mar '60 27-24507-1 

A-Sep '69 27-49550-1 

A-May '60 27-99067-3 

A-May '60 27-99071-3 

New-Jul '60 27-96150-1 

A-Feb '60 27--06183-1 

A-Feb '60 27--06185-1 

New-Sep '60 27-68645-3 

New-Sep '60 27-06192-1 

A-Feb '60 27-06214-3 

New•Sep '60 27-6864-4·1 

AP60-1046 
5 January 1961 

IJST OF DELETED AND SUPERSEDED ITEMS 

NOMENCLATURE 

Service Line and Equipment InaU, Launcher 

Secondary Shutdown Kit Instl, Booster Engine, 
MA-3 

Shock Mounts, Mleeile 

System Aasy , Drive, Launcher Platform 

System AHy, Suspension, Crib 

Deflector, Turblne Ellhauat 

Relay Logic Unit No. 2 

Signal Reeponde r 

Cable Kit, Umbilical 

Cable Kit, Umbilical Telemetering, IRSS, 
and Impact Prediction 

Junction Box, Umbilical, Left 

Cable Kit, Intercomieotlng, lR88 

REASON FOR (D) DELETION OR (S) SUPERSESSION 

(D) Thie Item le Incorporated with item 5000. 

(S) This Item le supereeded by item 5011. 

(D) This Item Is Incorporated with Items 5000 and 5002. 

(S) This Item le broken out Into and superseded by Item• 
5020, 5021, 5022 and 5023 per Provisioning Con­
ference action 19 February 196(1. 

(8) Thie Item le broken out Into and superseded by ltema 
5018 and 5019 per Provisioning Conference action 
19 February 1960. 

(D) Thie Item Is deleted as an end item of GOE since the 
Item was fabricated In place as a part of the "Installat.lon 
and Checkout" task. 

(S) This Item Is lncorpornted with lu:m 5027. 

(S) This Item ls Incorporated with Item 5~. 

(D) This Item ls deleted as an end Item of GOE per AF 
direction at Provlelonlng Conference 24 October thru 
4 November 1960. This Item now Is part of the 
"Installation and Checkout" task. 

(D) Th.ls Item 111 deleted as an end Item of GOE per AF 
direction at Provisioning Conference 24 October thru 
4 November 1960. This Item now la part of the "In· 
stallatlon and Checkout" task. 

(S) This Item Is incorporated with Item 5033. 

(D) This Item le deleted as an end Item of GOE per AF direction 
at Provialoning Conference 24 October thru 4 November 1960. 
Thia Item now 11 part of "Installation and Checkout" tuk. 

V 



USAF WEAPON SYSTEM 107A - 1 GROUND OPDATIONAL EQUIPMENT 1151', SERIES E AND f CONV AIR-ASTRONAUTICS 

LAST PART OR 
ITEM PUBlJSHED SPECIFICATION 

SEQUENCE REVISION NUMBER 

1209 New- Sep '60 27-68688-5 

1211 A-Feb '60 27-06189-1 

Ul3 C-Aug '60 27-68913-803 

1218 New-Bep '80 ARMA 
2--00026-800 

1211 New-Sep '60 ARMA 
2-00026-802 

1216 A-Apr '60 ARMA 
2-00034-258 

1220 New-8ep '60 27-68711-801 

1223 New-Sep '60 General Eleotrlo 
OQ836 

122, C-Sep •so North American 

... Aviation loo • 
01001 

1225 A-Jllll '60 27-53800-1 

1226 Ne,r-Sep 160 27-99068-3 

AP60-1046 
5 Janua.ry 1961 

UST OF DELETED AND SUPERSEDED ITEMS (cont) 

NOMENCLATURE REASON FOR ~) DELETION OR !S) SUPERSESSION 

Caole Kit , Interconnecting; Launch and Service (D) This Item is dcleLed as an end Item of GOE per AF direction 

Building at Provisioning Conference 24 October thru 4 November 1960. 
This Item now ls part of "Installation and Checkout" taak. 

Distribution Set, AC Power (S) This Item Is superseded by Items 5032 and 5037. 

Cable Kit, Intercom,.eoting Launch and Service (D) Thie Item Is deleted as an end Item of GOE per AF direction 

Building at Provisioning Conference 24 October thru 4 November 1960, 
Thie Item now Is part or "Installation and Checkout" taak. 

Countdown Group (D) Incorporation or Associate Contractor end Items as a part of 
CV-A GOE ·llet has been dleconUnued per AF letter LBWAPO/Mr. 
Slmon/306 dated 29 November, 1960 • 

.Alignment Group, Se011lng Platform (D) Incorporation of Associate Contractor end Items as a part of 
CV-A GOE list has been discontinued per AF letter LBWAPO/Mr. 
81.mon/ 306 dated 29 November 1960. 

Ampl111er Auy (D) The requirement Cor mleelle checkout at the MAB no longer 
exists. 

Cable Kit M.lacellaneoua (D) This Item ts deleted as an end Item or GOE per AF direction 
at Provisioning Conference 24 October tbru • November 1960. 
This Item now Is part of "Installation and Checkout" task. 

Monitoring Set, Prela1mcb, Re-entl'J' Vebiole (D) Incorporation or Associate Contractor end Items u a part oC 
CV-A GOE list has been discontinued per AF letter LBWAPO/Mr. 
Slmon/306 dated 29 November 1960. 

Control-Monitor Set (D) Incorporation or Associate Contractor end Item.a u a part of 
CV-A OOE list has been discontinued per AF letter LBWAPO/Mr. 
Slmon/806 dated 29 November 1960. 

Cable Kit , TLM Trailer, Launch and Service (D) Thie Item 111 deleted u an end Item or OOE per AF dlreotlOG al 

Building, OSTF-X Provisioning Conference 24 October thru , November 1960. 
Tbis ltem now le part of "Installation and Checkout" task. 

System Auy, Launober PlatCoi:m to Crib Cable (D) Thie Item I• deleted as an end Item of GOE per AF dlrect!Oll 

Loop at Provlelool.Dg Coolerenoe 2, Oc~r thru, November 1960, 
Thie Item DOW 11 part of ' 'Inlltal.lation and Cbeokout" tuk. 
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,.!ST OF 0 1:. u : n .D '\!\1' StiP E HSEUED !T£MS (cont) 

<.:ount.!0\\11 G ro·,p 

Cablt· Kil . :\! 1,;s1h · l" ml, il it;al :mil U1unchcr , • 
Launc h C:ont rnl St•t·i,·., E Si lo 

(.'::iblc K it. l.m,nch C ,ntro! Cl nt,·r Cnl,. lntt-r ­
<-onnt·l' l in~ L:iunch Contml S<·ri<·s ~: Si lo 

Ca! ,lt- Kit . Crib 1,aunch Control. S, r it-~ F Si lo 

A!.1.Xliiary tog,c and Cn11t rol Group 

Tr,i,k, ll igh Prc·s,-u,·,· Gas, S lug Fill 

REASON FOR (D) DE LETION OR (S) SUPERSESS!ON 

(0) Incorporation of Assoc iate Contractor end items as a part of 
CV- A GOE list has been discontinued per AF le tter LBWAPG IMr. 
Simon/ 306 dated 29 November 1960. 

(D) This item is delewd as a n end item of GOE per AF direction 
at Provisioning Conference 24 Octobt>r thru 4 !'lovember 1960. 
"!'his item now is part of t.h c " Installatio,1 and Checkout" task. 

(I)) This ltem ,s dt•lt:t.cd as an e nd item of GOE per AF direction 

at Pronsionin~ Confe rcnc r :.: 4 Octobe r th ru 4 November 1960. 
This item now is part of lhf) " lnstallat1on an,\ Checkout" task. 

(D) l"itis il<'m ts tl<;ktnl as an e nd i tem of GOE J>Cr AF d irection 
at Vro\' iSioning C1,nf1•renc1· 24 OctObl.!r thru 4 !\'o,·embcr l9GO. 
This it<· m now Is 1,art o f the 'Ini,1.3!1ation and Checkout" task. 

(D) So static !i rini:- r ,·qu in·me nt s.t OST F J,:o. 2. D(ilet<•d prior to 
!)Ul•l ication. 

(Di The re:quirenwnt '.0 1 th is 1\ c-m no k nger exists, due to 
1·~·.,is ious In iau,1~1\ St'Qucnce pro1;ramm:ng, 

, D! T':.<' :"')(J:nre111cnt f,,,. t.h,s i!.tm ~o lo~er ex.sts, due w 
n 'vis i1,.,,, :n launch se,;uenc c, progr a..-urning. 

(S) 

--- ---- - ------------- -- _J 
•·iii 



USAP WIAJION SYSTEM 107A•1 GROUND OPERATIONAL EQUIPMENT LIST, SERIES I AND P CONV AIR-ASTRONAUTICS 

AN0-1046 
22 February 1961 

LIST OF EFFECTIVE ITEMS 

Old Date Fig. 1 Old Date Flg. 1 

ltem ltem and/or Page ltem Item and/or Page 

Sequence Sequence Revision Nomenclature Noa. Sequence Sequence Revision Nomenclature No•. 

PART I PART II (cont) 

6. 1 1105 New-Jan '61 Erection Mechanism, Boom 5017 1126 New-Jan '61 System Assembly, Gaseous Oxygen 

1107 N--.1an '61 Control Unit, Preaaurtzallon 
Vent Mechamlam 

26 

Pumping Unit. Hydraulic 
5018 1127 New-Jan '61 System Assembly, Suepenalon, Crib 1 

30.2 1102 New-.1an '61 
5019 1128 New-Jan '61 System Assembly. Lock and Damper 1 

PARTO 

1101 New-Jan '61 Service Lines and Equlpme1;1t 
5020 1129 New-Jan '61 System Assembly, Counterweight 

5000 
lneU, Launcher 5021 1130 New-Jan '61 System Assembly, Gulde Ralla, 

5001 1103 New-Jan '61 Control Unit, Nitrogen 1 
Counterweight 

1106 New-.1an '61 Boom, Erector. Missile 
5022 1131 New-Jan '61 System Assembly, Drive, Launcher 

5002 Platform 

5003 1109 New-Jan '61 Sight Tube InaU, Horizontal 
6023 1132 New-Jan '61 System Assembly, Cable and Gulde, 

6004 1110 New-Jan '61 Anti-Fire Installation Launcher Platform 1 

5005 1111 New-Jan '61 Pod Air Conditioning Unit, SJ.lo 5025 1134 A-Feb '61 (Del) Tank, High Pressure Gae. Slug Fut 1 

6006 1112 New-Jan '61 Charge Unit, Helium, Sllo Lift 6026 1200 New-Jan '61 Console , Launch Control. Unitary Concept 

5007 1113 New-Jan '61. · Distribution Unit, Pneumatic 5027 1201 New-Jan '61 Aeser:\bly, Sequencer ind Reaponder 

6008 1114 New-Jan '61 Pumping Unit, Hydraulic 
Group, EOC 

1115 New-Jan '61 System Asaembly, Hydraulic,-
5028 1210 New-Jan '61 Powf r Supply and Distribution Unit, 

5009 tatlonary, GSE 
Mlselle Lifting 

1117 New-Jan '61 System Aseembly. Launcher Platform 
5029 1212 New-Jan '61 Battery. Emergency, MlseUe Ground 

6010 jPower. Stationary 1 

5011 1120 New-Jan '61 Capt:ve Fl.ring Kit, Propulsion, 
5030 1214 New-Jan '61 Console. Assembly, Operational and 

Serles E Checkout, Missile Destruct System 

5012 1121 New-Jan '61 Launcher and Utilities Assembly, 
Silo 

5031 1215 New-Jan '61 Cabinet, Combustion Stability Monitor 1 

Syatem Aeee.mbly, Door Closure 
5032 1219 New-Jan '61 Relay Box, AC Power Dlatr lbuUon. OSE 1 

5013 1122 New-Jan '61 

1123 New-Jan '61 Syetem Ae~mbly Locking, Launc~er 
6033 l221 New-Jan '61 Junction Box Group, Launch and Teet 

6014 
Platform 1 5034 1227 New-Jan '61 Console, Launch\>r Control, Silo Concept 

6015 1124 A-Feb ' 61 (Del) Charge Unit. Llqutd Oxygen 1 5035 1228 New-Jan '61 Control Monitor Group, Mlealle Launch 

5018 1125 New-Jan '61 Sy•tem Aaeembly, Golltmator 1 

Ix 



USAF WEAPON SYSTEM 107A- 1 OPERATIONAL GROUND EQUIPMENT LIST, SERIES E AND F 

LIST OF EFFECTIVE ITEMS (cont) 

Old Date Fig. 1 Old 

Item Item and/or Page Item Item 
Sequence Sequence Revision Nomenclature Nos. Sequence Sequence 

PART n (cont) 

5036 1232 New-Jan '61 System Assembly, Electrical Missile 
Lifting 1 

5037 2000 New-Jan '61 Motor-Generator Skid Mounted, - Type MD-2 1, -2 -
5079 1116 New-Jan '61 Control Unit Pressurization, Silo 1, -2 

5095 1207 New-Jan '61 Junction Box, Umbilical, Right 1 

5098 1222 New-Jan '61 Auxiliary Logic and Control Group/ 
Launch Control Equipment l, -2 

5099 1435 New-Jan '61 Strut Assembly, Re-Entry Vehicle 1 

5100 1231 New-Jan '61 Junction Box, Umbilical, Launcher 
Platform 1 

5133 None New- Apr '61 Topping Control Unit, Liquid Oxygen, 1, -2 
Silo 

5171 None New- Dec'61 Cable, Autopilot and Actuator Checkout l 

Date 
and/or 

Revision 

GENERAL DYNAMICS j ASTRONAUTICS 

Nomenclature 

AP60-1046 
22 December 1961 

Fig. 1 
Page 
Nos. 

X 



USAf WIAJION SYSTIM 107A•1 MOUND OPDATIONAL EQUIPMrNT LIST, SUIES E AND f CONVAIR-ASTRONAUTICS 

AN0-1046 

PART I 
1 

SERIES E AND F ITEMS COMMON TO SERIES D 



USAF WEA,ON SYSTEM 107A-1 GROUND OPERATIONAL EQUIPMENT LIST, SERIES E AND f 

SM-6' I COHVAll ~AIIIONAUtlCI CONVAll II A DIVISION o, OINUAL OYNAMICI co1,01.t.TION 
Ill m C)I (41 m 161 fPj ClOl (111 (12) 1131 {1.CJ 

SIOCC NVMlll Z t I I -.: 0 Gst Q~ %« ""' iz ITIM -cO•''d g~~ vw S'IC. -... UNII Ni-W), t:l2 .. a llQUINCI MIO. NOMlNCLATUll ~2= Z!'i • :>0 , ... A. c1 ... ss Sfll"l , ..... ,aict ~"(< .. .. § 5iv :,1•< 82~:i( 0"' NO. COOt NUMlll Ol OWG. vV :"' ga ~ NUMIH v~ • 

S.l 27-95002-1 ERECTION Eat CFE 
Spec 27--09419-1 .MECHANISM, 125,000 

Spec Cont Dwg 27--09418-l BOOM 
EID-27-9111 

(4) NOMENCLATURE: (PNS) Erection Mechanism, forward of the drive sprockets. A roller drive chain 
Boom. encircles each dr ive-and-Idler-sprocket (one on e2.ch 

aide of the enclosure) combination. The ends of the 
Basically, the rectlon mecbanJsm consists of two r,oller chains are attached to links near the ends of 
traversing carriages and a pair of erection struts the traversing carriages, approximately 23 feet 
connected to the erection boom forward of the pivot long, which span the enclosure. 
point of the boom-launcher combination. Traversing 
of the electrically-powered, chain-driven carriages The traversing carriages consist of a lengt.h of 
provides the forces, through the erection struts , re- welded- tube trusswork with solid roller-type wheels 
quired to pivot the boom-launcher combination, with mounted at each end. The wheels roll on rails 
or without a missile, through a 100-degree vertical attached to the waJls or the enclosure. Action of the 
arc between horl2.ontal-ready position, m.Jsslle- drive chains tow the carr iages horizontally In either 
erected position, and launch position. direction. Two connecting-rod-type erection struts 

are pivoted at one end or the tubes or the carr iages 
lbe mechanJsm ls driven by a 440-volt ac motor of Just Inboard of the drive-chain links. The other end 
approximately 75 hp through a speed-reducing gear of the erection struts wblch are approximately 12 
box. A "fall-safe" brake la provided on the abaft be- feet long, pivot on the lower chord of the erection 
tween the motor and the gear box. The motor, gear boom forward of the boom-launcher link. These 
box, and brake 1,re mounted near the centerline of erection struts are designed to carry either com-
the missile enclosure at approximately mlaalle ala- preselve or tensive loads. The drive chains are 
lion 1700. A drive shaft extends outward from the maintained In tension to ensure against sudden surge 
gear box toward both sidewall s of the enclosure. A In the boom-missile- launcher combination when the 
drlve-chaJn sprocket la mounted on each outer end loedlng on the erection strut ah1It11 from tension to 
or the drive shaft approximately 11. 5 reel from the compression, or the reverse, as the center of grav-
missile centerline. Two Idler sprockets, one lty or the boom-mlBBlle-launcher combination passes 
attached to each sidewall, are located al approx!- over center. 
mately the eame elevation, at missile station 1165, 

ly Alt I ·~ • d iN (lion, 

1, fllort « ..,._<,fkotkH-1 ,ivmb., 11, t~ '" col,unr. 3 It ttrr.e ""fftbet swopo,M4 fw ori9tM1I provl1lot1lt10, 
2 ) ••comm.,....d «1vot'ltltl•1 only ore n,,.d In caofum" 1. 

.. COfflrftend.ct B 
Ovo,.tity 

A1,tprow.1i 
0"91'1tity 

)) f'hl1 po .. wlh r.ot be updated to thow proYlt lonlnt ecflon. COftA,11,..tloft. Ot por, f'"lfflNr chetn .. t,. 

.... , to current i,we of AflMO bhlbtt 60-)• fof- confl1vretlCH1 •"41 ~it...,.l"t 1ftfofMOt1on. 
""•ritli t .. dko .. , ceMM.,. IIIMI• with 
H ie<•"' ,..,._,ii•• ot't'll/ t,t et••. 
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The erection mechanism may be controlled or actuated 
from ell.her t.he launch control center or the launcher 
area. 

The mechanism la de-energized during standby operating 
conditions except when necessary to energize the mecha­
nism for occasional missile erection for crew training 
or checkout purposes. During countdown, the missile­
boom-launcher combination Is erected, the launcher la 
latched down, the boom-launcher-locks are released, 
the boom la disconnected from the missile and rotated 
approximately an additional 10 degrees to launch posi­
tion. After launch the boom la again locked to the 
launcher and the boom-launcher combination la lowered 
to the hortzontal. 

(5) PROBLEM AREA: During standby, a missile Is 
supported In horizontal readlne1111 condition by an erec­
tion boom-launcher combination. The missile and erec­
tion boom have a combined weight of approximately 14 
tons . Durlnit countdown, a missile must be erected 
within a period oi 90 seconds maxlm\UD. It 111 required 
that the equipment used to erect the missile be capable 
of lowering an erected missile to the horizontal position. 
The equipment used In erecting or lowering a missile 
must a lso be capable of stopping at any point In the 
erection or lowering sequence, holding the ml881le at 
that point, and then resuming operation smoothly In 
either sequence as desired. 

Equipment la required: 

l) Which la capable of erecting or lowering the 
mlsalle-boom-tauncher combination ln 90 
seconds or leu when controlled r,motely. 

2) Which wtll ensure smooth, r apid, ebock-(Nle 
erection or lowerln1 of a mlealle . 

3) Which will control positively the erection or 
lowering ol a ml881le. 

4) WbJ.ch wW move the eNotlon boom clear of the 
mtulle durln1 launching. 

(18) REMARKS: Thil Item la •lmllar to Serlea D 
oonfiguratton. Item 6.1 ln Report No. ZM-7-357. 

Us. C1i1rrent Utt of Effecth,e , 09e1 
0 1 guide for lnierllng Revi, ion Pov-1, 
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28 Mlnneapol11- Honeyw1ll CONTROL UNIT, Eat CFE 
GM 43-E3 PRESSUIUZA TION 120,000 
Spec 7-08432-9 FSC NOMENCLATURE: 
EID-27-8001 CONTROL, P RESSURE 

SYST EM 

(4) NOt.lENC LA TU RE: (PNS) Control Unit, propellant tank& a.t the desired flow rat.ea In acconl-
Pressurliallon. a.nee wUh the four required pressure phases and at 

the required pressure d!Hcrentlals. The unlt is 
This unit, which weighs approxlm:itely 2000 paunde, aelf regulating, pneumatically, during each or Its 
la skid mounted and enclosed in a rectangular housing preesu re phases. These pressure phases are se-
approximately 9 feet long, 7 feet wide, and 7 feet quenced electrlcally Crom a remote-control console 
high. At one end there Is control panel for local located ln the blockhouse. Each phue or tank pres-
manual operation. Thls unit ls capable of handling sure is tranetnltted to the regulators and relief 
m laallc tank preseurh:atlon during hlgh-rala propel - valves by sensing lines. In addition, helium al 3000 
lnnt loading. pslg Is furnished to the miaaUe helium bottles. 

The control unit contains the following sections: The control unit haa automatic pressure relief 
v;ilvea and permits remote, electrical. emergency 

I) Helium pressurization control (automatic). control or propellant tank prceaurea. During the 
2) Refrigerated helium. liquid oxygen tanking phase, the unit vents the 
3) Helium preaaurlzauon (emergency). liquid oxygen preaaurlzatlon line to the atmosphere. 

The unlt Is capable of operating between minus 65 deg The unU Is capable of supplying emergency helium 
rand plua 166 deg r . All tubing and fittings are of to the tanks. Thu unit le not used for static firing or 
atalnlesa steel with proof and burst preasureo as launch. When the required preeaure phaoea have been 
follows: completed after propellant loa.dlng the control of tank 

pressurization 1a tranaferred to the missile aystem. 
Pl"OOf Preaaure - 150 percent of operating 
preaaure. (5) PROBLEM AREA: The thin skin of the pur e 
Burst Preaaure - 250 percent of operating monocoque mlsalle tank eectlon must be kept under 
pres au re. tension at all times. I)J.rlng the period from mlaalle 

erection unW firing, tank-akin tension 1a ma.lntalood 
The uult 1a capable of transferring helium from a by controlled pre,sure In the missile ta<*S. Helium 
ground source and delivering U to the mla1Ue gas, Crom a ground source at 1200 pelg, 1a supplied 

for thJa purpoee • . 
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A pre1111ure dUferentlal must be maintained across the 
mlsslle intermediate bulkhead to preve nt coUa~ of 
th.ls bulkhead. Thia pressure dUferent.lal must be main­
tained with a mtntmum value of 2. 5 pal and increaeed 
during high-rate pr opellant t r ansfer. During this high­
rate propellant transfer, helium must flow at rates of 
from zero to 6. O pounds per minute through four pree­
wrlzatlon phases as follows : 

Liquid 
Fuel Oxygen 

Phase Condition Minimum Minimum 
1 "Stand-By" Pressure 9. 5 pslg 5. 2 psig 

2F "Fuel Loading" Pressure 24, 5 pslg 1. 8 palg 
2L "Liquid Oxygen Loading" 

Pressure 57. O pslg l.Spslg 
3 "Flight" Pressure 57. 5 pelg 24. 7 pslg 

It la desirable that pressurization and propellant loading 
operations be remotely controlled for safety reasons, 
However, there are certain checks and tests (functional 
and leak teats are examples) which can be best done with 
local contr ol of helium flow and pressures. 

The hel1um required for tank pressurization during mls-
1Ue flight ls atored In bottles at 3000 pslg. Since these 
bottles which are attached to the missile are not o{ su{­
Uclent size to contain the required he lium at ambient 
temperatures, the helium la chilled and contracted to 
Increase the amount which can be atored 1n the botllee 
without increasing their weight. Thia la done by Intro­
ducing liquid nitrC)fen Into the shroud• surrounding the 
helium boUlee. 

Since the problem of malntalnill( missile pre1wriutton 
ls critical, particularly during high-rate propeU11nt trane­
fer , It la dealrable that equipment be provided with emer­
pncy preHurl&&Uon. 

Equipment Is required which can be used to: 

l) Control, regulate and route, semlautomatically 
and/or manually the flight pressurization gases 
Crom the ground facilities Into the fuel and liquid 
oxygen tanks of a missile. 

2) Regulate pressures within Individual tanks and 
dUferentlal pressure between these tanks from 
mlaelle post -erectl.on standby condition through 
high-rate propellant transfer to pressurization­
complete condition. 

3) Provide automatic pressure relief (or the mis­
sile propellant tanks and provide monitor signals 
for remote Indication and control of tank pres­
surization. 

4) Control the transfer of helium from storage to 
mlselle storage bottles. 

5) Backup systems to supplement the primary system 
in case of posalble breakdown of the primary 
system. 

(18) REMARKS: Thla item ta functionally similar to Item 
26 In Report No. ZM-7-357. 

'lbts item 1• elmilar 1n function to GOE item 5079 
used at Serlea F sltea. 

Ute Cu,rtt1t 1.i1t of EH• t1ive 'oo•• 
e1 9vld,e f0t inM rlJng l tvitlOf"I ,09e1. 
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30.2 Sprague Eng. PUMPINOUNIT, Eet CFE 
76725 KYDBAULIC 40,000 

Sp,!C 27-08650-6 
EID-27-8226 

... 
the bJgh-presl\lJ'e and low-prii1sui<e 'f,umpti 'are -(4) NOMENCLATURE: (PNS) Pumping Unit, 

Hydraulic. opera.led by the electric motor which, 1n turn, 
operate, on 440-volt, 3-phue, ao power. 

Thi• IIDtt 11 skid mOW1ted; meuurea approldmately 
12 feet long, 6 feet Wide, 6 feet high; and welg:ha Each low-preHure pump draw, hydraulic Ould 
approximately 7, 800 pounds. (MlL-0-6606) from the Bllpply tank or ml1111Ue 

return line and deliver, tble Quid to the high-
The unit conta.lna two Independent hydraulic pumping preseure pumps at rate, of approximately 23 
1y11tema hou.eed lo a common cabinet. The first- gpm and 12 gpm With pre1111ure ranges of approx-
•taae eyetem la cooneoted t.o the mtnlle booater tmately 10 pelg Lo 160 pllig. Eaoh blgh-preeaure 
hydraulic eyatem; tbe aecon.d-elage 11y11tem to the pump, lo turn, supplies tb1e hydraulic OuJd at 
m!Hlle euetaioer/vernler bydrauUc eyatem. 3000 petg to the ml11111le boolter hydraulic aye-

tem at 23 gpm and to tlle minlle Bl.llltai:ler/vernler 
Each hydraulic-fluid system comprleea a low- bydraulio 1y1tem at 12 gpm. 
pre11eure pump, hlgh-pre1111ure pump; electric motor, · 
cooler-heater, Ould-eupply tank, Oowmeter (eight The power pwnPIJ are used to fill and bleed the 
gage), and aaeoelated hand valve•, relief valvH, two mlaatle bydraullo eystem11ndepeodeotly. The 
gagH, and filters (oleanllneN oontrolled by Coa.valr nowmeter1 provide a oheok point whloh I• uHd to 
Spec. No. 0-76014). The 1y1wn also IDoludH a verify that the unit hydraulic eyltem te free of air. 
remote control cable connection which controla the The unit fluid reeenolra a.r.e deprelllUriZed duriog 
pump motors; a pre1111url.Zed OuJd reaerYOlr (,fork- th111 pertod. 
lag preaaure 100 Jllllg) ; and an oU evacua tion 11Yatem 
which removes, under preaeure, approximately 66 Alter filUng and bleeding 11 complete, the now-
cubic lochee of oil from the ml11Ue hydraulic aye- meters are bypuaed and the unit Quid reservoir 
tam. Tbe remote control cable oonneotlon alllO la prHaurlaed to approlllimately 100 p1lg, The 
proYldH todlcat1on1, lo the la.unob operation build• Ulllt 11 then ready to 1111pply hydraulic power to 
lac, of the operational re&diDeN of the unit. Both either of the m1111Ue hydraullo eyatem1 or to both 

m.tuUe bydraullo ey.iem. 111.multaneoully. 
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The unit le designed lo maintain the desired discharge 
preeeures (2000 pslg, and 3000 pslg), temperatures, 
and !low rates automallcally, Each unit fluid tank has 
a capacity of approximately 30 gallons. Each system 
has a cooler and heater which maintain the temperatu.re 
of the hydraulic fluid between 35 degrees F and 100 
degrees F lhroughout the complete range of environ­
mental operating oondltlone. 

A common hydraulic-fluid control panel le mounted on 
the front of the hydraulic pumping unit. This panel 
contains all of the valves, gages, sight glaeees, Indi­
cators, and switches required for local manual opera­
Uon of the system. P rovisions for remote control of 
each system from the launch oper ations bulldlng are 
Included where required. 

A nJtrogen gao control 11yetem Is provided for unit­
component pressurization (Ould reservoirs and oil 
evacuation chambers) . 

The following utllltlee are required for operation of 
thi s equipment: 

1) 150 kva of 440-volt, 60-eycle, 3-phase ac 
power 

2) O. 7 kw of 28-volt de power 

3) 50 gpm of fresh cooling water at 60 pslg ar.d 
temperatures between 40 degrees F and 70 
degrees F 

(5) PROBLEM AREA: When t.he missile arrives at 
the SMA from the factory, Its hydraulic systems muat 
be leak checked, filled, aod bled to ensure that t.hey 
are ready for checkout. Checkouts to a1111ure t.he 
readiness of the hydraulic systems for use are 

required at the SMA and periodlcally, at the launcher. 
These checkouls require a eupply of automatically 
reguLlted hydraulic power to the two systems at tem­
peratures ranging from 35 degr ees F lo 100 degretie F 
and at the following now rates: 

Booster Hydraulic System - 2 gpm to 23 gpm at 
3000 psi 

Sustainer/Vernier Hydraulic System - 2 gpm to 
12 gpm at 3000 psi 

A separate supply of hydraulic power Is required for 
e ach missile hydraulic system. This le required be­
cause, II the supply was manifolded, the actuation of 
one m lssllc hydraulic system would result ln depletion 
of hydraulic power In the supply lines of the Inactive 
system. Such depletion could cause Interaction be­
tween the thrust c hambers and result In possible dam­
age to these chambers. 

The missile Internal hydraulic power sources are In­
operative untU just before engine firing during count­
down, However, the countdown procedure calls for 
activation of both hydraulic systems from an external 
source prior to this time. Normally, supply pressure 
during countdown Is 2000 pelg. Approximately one 
minute prior to launch, 65 cubic Inches of Ould volume 
are removed from each missile hydraulic syetem. 
Safety demands that hydraulic power to the missile be 
controlled remotely during etatie firing or ml88lle 
launching, Hydraulic power during inoet ot.her check­
outs requires local control. 

Equipment le r equired which can be used for: 

l) Filling and bleeding booster and suatalner/ 
vernier hydraulic sys tems. 

2) 

3) 

Supplying automatically regulated hydraulic 
power Individually to each separate missile 
hydraulic system during checkout or c ountdown. 
Pressures required are 200 pelg and 3000 pelg 
With remote control of 2000 pslg supply prP.ssuree. 

Remote and local control of the hydraulic power 
supply and remote control aa specUled in (2) 
above. 

4) Adequate fluid and·contamlnatlon control Includ­
ing filtration per Convalr Spec No. 0-75014. 

(18) REMARKS: Th.le Item Is similar to at.em 30. 2 In 
Report No. ZM- 7-357. 

This Item Is the same as GSE Item 30. 2 in R.iport No. 
AP60-1045. 

Ute Cu"*"' l ist of Effec11 .... Po911 
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5000 27-49501-805 SERVICE LINES AND E1t CFE 
EID-27-9034 EQUIPMENT INSTL, 250,000 
{Ol)erational Tn.tnlng) LAUNCHER 
EID-27-9951 FSC NOMENCLATURE: 
(OSTF) LA.UNCHER,MISS[LE 

(4) NOMENCLATURE: (PNS) Service Lines and liquid nitrogen lines between the faclllty supply lines 
Equipment Installation, LaWlcher. and the mli,slle . 

The launcher Is a mechanical-structural subassem- The launcher subas sembly measures approximately 
bly which supports a missile during horizontal read- 13 feet long, 24 feet wide, 4-1/ 2 feet high, and 
tneH and r otates with the mlHlle to the vertical for weighs approximately 17 tons. Thia subassembly 
m.laalle tanking and launching. The launcher and Includes the following principal components: 
the following utilities comprise the launcher and 
utlUtles assembly: l) The launcher structure which Is a 

trapezoidal-shaped frame constructed 
l) Service lines of heavy welded steel pipe. 

2) Hydr aulic and pneumatic systenia 
2) Four support pedestals constructed of con-

3) Electrtcal- umbllloa\ support and r elease crete nnd s tee l. Each pedestnl contalnA an 
equipment a lignment pin nnd a holddown hook. The 

holddown hook mates with one of the four 
4) Propellant tran1for 11:lee and aeaoolated 

missile longe rons. To permit Cree launch, 
valves 

the holddown hooks are released lmmedl-
5) Thrust chamber heating and pod sir ately following propellant loading. 

conditioning ducts 
3 ) Four s hock-mount auomblles . Tho launcher 

The service lines Include rigid a.nd flexible tubing; la mounted on these shock-mount aseem-
quick disconnect couplings; valves, swivel Joints; blles while supporting a missile In standby 
and nasoclated attaching hardware for liquid oxygen, horizontal position. The two lower 1,hock-
fuel , hydrsu!Jc fluid, water, gaseous nJtrogen, and mount assemblies (pivot assembly shock 

mounts) are Identical and are located near 

l y Air forte d1r~,1o n: 
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the ends of the pivot aasembly of the launcher 
at missile station 1288. The lower shock m<>',lnt 
assemblies are mounted on the floor of the 
facility . The two upper shock-mount assembUes 
are Identical and are mounted on the walls of 
the facility. The upper shock-mounts are 
detached from the launcher when a missile Is 
rotated to ve.rtlcal position. This assembly, 
In conjunction with lhe shock mounts for the 
erection boom, reduce the probability o{ dam• 
age to the missile, launcher, boom, and 
erection mechanism aa a result of shock effect. 
from nuclear blast. 

The launcher Is rotated to permit mating with a horl· 
1;ontal missile. At the time of mating, the Quadrant I 
and Quadrant n hooks are attached to the missile and 
remain attached until completion of the erection and 
loading cycles. Quadrant m and Quadrant IV hooks 
are attached when the missile reaches the vertical, 
and remain attached until completion of the loading 
cycle. 

(5) PROBLEM AREA: A missile must be maintained 
In a condition of horizontal readiness at the launcher 
Installation until missile erection by an overhead erec­
tion boom. Following erection, a mJs111le must be 
supported In a vertical position during propellant 
loading operations and until the mlnlle 111 ready {or 
flight. 

Equipment Is required at the launcher Installation whlch 
wUI: 

l) Mate manually with and provide horizontal 
eupport for ml1111le. 

2) Rotate with a mleslle to the vertical position. 

3) 

4) 

5) 

6) 

7) 

8) 

9) 

10) 

Provide a stable platform which wlll support 
and hold a missile erect during lhe missile 
loading operation. This must be accomplished 
without overloading the missile structure. 

Release a missile and permit unobstructed, 
unrestricted vertical takeoff of the mlsslle. 

support an er ection-boom assembly In con­
junction with the erection mechanism. 

Re-engage the missile In the event a launch 
ls not completed, restrain the missile during 
propellant unloading, and return the missile 
to horizontal storage position. 

Provide control of the utllltles for trans­
mitting electrical power and various fiuJde 
from the facility connections In the launch 
pad area to the missile system. 

CoMect utilities to a missile during the 
mating operation and rotate with these 
utilities and the launcher subassembly 
during the erection operation. 

DlscoMect utilities and fluJd lines from the 
missile, prior to or during launch, without 
hindering the launch. 

Provide shock protection for a missile and 
launch site equipment during standby con­
dition. 

(18) REMARKS: Thi• item 1• alm1lar 1n function to 
GOE Item 6012 uaed at Serles F a1tee. 
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5001 Accessory Products CONTROL UNIT, Est CFE 
892700 NITROGEN 13 .• 000 
Spec 27-08670- l 
Spec ContDwg 27-08015-1 
EID-27-8241 

(4) NOMENCLATURE: (PNS) Control Unit. Nitro- 3) 1000 pslg to propellant valve (ground fill and 
gen. draln, liquid oxygen) 

4) 0. 1 pslg to umbilical Junction box 
This pneumatic unit, when supplied with high pres-
sure nitrogen gas from the facility storage cylinders, · Four additional outlets are provided In the unit for 
regulates an<! distributes the gas to the missile and distribution of nitrogen gas for various charging and 
ground components and systems. All regulated gas- purging requirements. Attached to each outlet Is a 
eous nitrogen used at lhe launch site, wllh the excep- 45 foot length of Clcxlble hose . The hose Is mounted 
tlon of nitrogen gas used for the transfer of fuel, la on hose reels located ln the lower compartment of the 
supplied through this unit. unit. The hoses are attached to the unit by a swivel 

Joint which allows winding or unwinding without dis-
The unit weighs approximately 1500 pounds. It Is en- coMectlng the hose from the unit .. 
closed In a steel housing which measures approxl- I 
mately 4 feet long. 3 feet wide , and S feet high. An These four outlets supply nltrogen gas for the follow-
Illuminated control panel. Inclined at a sufficient Ing functions: 
angle to facilitate convenient observation and opera-
lion of all controls, contains all of the gages. manual Line 1) Zero to 40 pslg for propulsion compo-
valves and regulator controls. nent leakage tests. 

Une 2) 40 pslg to 250 pslg for hydraulic reser• 
Prlmartly. the unit la manually operated. Gaseous volr pressurization. 
nitrogen which Is received at the unit; at Inlet pres- Line 3) 250 pslg to 1500 pslg for NAA and ver-
sure range of 1200 to 4000 pslg; Is filtered, regulated nler accumulator charging and for 
and then distributed to the following outleta: ground operation of the vernier solo 

motor. 
1) 1000 pslg to engine service unit Line 4) 1500 palg to 4000 pslg for booster and 
2) 1000 pslg to hydraulic supply unit sustaine r accumulator charging and 

vernier aolo nitrogen sphere charging. 

l·y Al, FOl(e d lr• c,ton: 

I l ,o,t fH •P"lfi<otKM\ ""'"'bet lht.d 11"1 ~lvmn J It the """'"' ~ for .,,.,not •ro•Monlng. 
21 le<·ommendtd Qvof"ltltlH only ore litttd in coh,mn 7. 

h c:ommt l"ldtd B 
Qvoftt1t·y 

A,i,,p,o¥e41 
Ovonhtf 

C14) 

uw .o :,o 
51u 

J I lhit ~ wUI not be vp4ottd to •how pro-rh10fl1~ oc:tlon, eonlleurotfOft, o, r" '"''"'"' chof'IOH, 
l•t.., .. tvr,.,., lt.1~ of AflMD hhl._h 60-l6 fo, conflgv,.o'lton cm4 p,t09l1ton"'9 lft~Jon. 

A, .. ,I•• ln4k.etH tOntMon v,o .. with 
M ;•om ............ eftf/J/ o, . , ... 

lo.ul, 5 January 1961 LIST NUMBER, AP60- I 046 

SA.H OlfGO, CAL l CONTRACT NO. CS.• Co-tvffln 7) I HY. , 

Cl 8) 

... .... - " ;~: 
U<:f 
~v= 

1161 ",, (151 

~ < w:f~ z OZi ~~~ 
-.... Q 

~=~ :2= < -w,. -o .... _ ... 
V 

~~ · 0 .. "'"'> 2 .... Q~ < w~,c 

osr, 
7 mo No, 1 

8/28/59 6/12/60 
H6.C 

567 

so 

706 

S<9 

OSTf 
7 mo No. 2 

7 mo 4/14/ 60 
576•0 

576-E 

1/22/60 
550 

SS1 

577 

571 

519 

556 

ATC 

UH Cv,rtt\l I.ht of Efftctive ,09•• 
01 ;vide f04' intettin9 levit,on ,aQH-, 

171 Il l 

~ .. 
" ! .. < z 
X ~ .. < : 0• u u 

0 l 2 g -~ z ~ ! ~ ;; 
~! < \) < :; ~ .. .., 

~ - < < 

CONTRACT NO. Af 0416-47)-370 

l I l 

CONTRACT NO. Af 04(647)-346 

l 1 

9 9 

9 9 

9 9 

CONTRACT NO. AF 041647)-453 

I 1 

CONTRACT NO. AF 04(647)-605 
' 

l 1 

1 1 

12 12 

12 12 
II 

12 12 
: { 

12 12 

12 12 

\ 
12 12 

T-330 (1). T-349 (1) 

ITIMHUMUl. 5001 

,og•_l_ ot_ 2_ 



USA, WEAPON SYSTIM 107A-1 GROUND OPERATIONAL EQUIPMENT LIST, SHIES E ANO, 

SM-65 I COHVAla,ASRONAUTICS 

(5) PROBLEM AREA: Gaseous nitrogen for use In the 
cootrol, charging, testing, and purging of various com­
ponents a.nd systems located In the laun.cber area, Is 
stored In facility storage cylinders. 

A pneumatic 1mlt ts required which ca.n receive, regulate, 
monitor, and distribute thla gas to the various mteslle 
and ground components end systems as required. 

(18) REMARKS: This unJt performs the functions of both 
the nitrogen control unU and the nitrogen charge panel 
(llems 25. 1 and u . o. 2 Ill Report No. ZM-7- 357). 

This Item ts the aame u GSE Item 6001 Ill Report 
No. AP60-104S. 

COHVAla II A DIVISION o, Gl NllAl DYNAMICS COll'OaATION 
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5002 27- 95008-1 BOOM, Est CF £ 
Spec 27-09008-1 ERECTOR, 80, 000 
Spec Cont Dwg27-09007-l MISSILE 
EID-27-9108 FSC NOMENCLATURE: 

BOOM, MISSILE ERECTION 

(4) NOMENCLA TUI'.E: (PNS) Boom, Erector , Is hori zonta l ls provided by s top pads which rest on 
Mlaelle. launching pad shock mounts located at missile s tation 

553. 50. These stop pads a re attached at each side of 
The erector boom Is comprised of the following prtn- the bottom of lhe beam structure . 
otpal parUI : 

The nose clamp Is an e lectr ica lly and hydraulically 
1) Boom s t ructure actuated tong-type , self-locking c lamp attached to the 
2) Nose c lamp forward e nd of lhe boom s tructure. This clamp en-
3) Launche r-to-boom strul4 circles the missile r e-entry veh icle adapte r section. 
4) Hydraulic power unit The cla mp provides the load point which supports lhe 
5) Shock Mount Assembllee forwa rd end or a miss ile while the missile Is horizontal 

and during missile erection and lowering. The nose 
The boom Is a tapered truss-type structure of clamp which has a maximum wtdlh of 12 Inches ts nor -
welded steel, and measures approximately 6·7 feet mally centered on lhe re -e.nt ry vehicle adapter section 
long. The structure tapers from approximately at mhslle station 465. 50. The clamp has a 4 Inch 
12-1/2 feet wide at the launcher attach points to vertical and lateral self-aligning feature and may be 
approximately 4 feet wide at the nose clamp attach swung forward through an arc of approximately 70 
bracket. The depth of lhe structure varies from degree_s to prevent Interference during missile trans -
approximately 6-1/2 feet at the launch attach points fer. The clamp ls llned wtlh a resilient material lo 
to 4 feet at the nose clamp attach bracket. The boom 
le COMe<:ted to lhe launcher at two pivot polnts and 

protect the missile surface from damage. 

Ill secured to these points by connecting pins. The The launcher-to-boom s truts are hydraulic pistons 
boom erection etruts (part of Item 1105) are attached containing a locking mechanism. The two struts extend 
to tho boom by llftlng arm pine located on each side from lhe launcher and atl.acb 'to the boom at missile 
of the boom 11tn1cture at missile s tation 1106. Sup- station 1106. The attach points are located on each side 
port for the forward end of the boom when the boom of the boom above the lifting arm pins. 
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~ring erection, the struts are locked In retrac\ed 
position from zero to 90 degrees of the erection cycle. 
When the boom and launcher reach 90 degrees, the 
launcher Is locked In position: the struts are unlo<:ked 
and extended approximately 24 Inches which moves the 
boom an additional 10 degrees. The cycle ls reversed 
when lowering t.he boom. 

The hydraulic power unit operates the nose clamp, the 
launcher-to-boom struts, the boom pedesl81 sho<:k 
mount assemblies. and the launcher support set. The 
unit Includes an electric motor driven hydraulic pump 
and all the accessories required to supply a variable 
rtow of hydraulic fluid up to 2 gpm at 3000 pslg. 

A missile stretch system conslstl.ng or two struts Is 
stored on the boom . These struts are Ins la lied between 
the boom and the nose clamps In fillings which are pro­
vided. This st retch system Is designed to provide 9000 
pounds (plus or minus 1000 pounds) of stretch to a mis­
s lie while It Is on the launcher. These struts are 
equipped with a manually operated (hand pump) hydraulic 
system which ls cross-connected lo ensure lhat equal 
loads are applied to bolh struts. 

Operation of the erector boom, except for the stretch 
system, is by remote control. All hydraullc components 
are equipped with solenoid operated valves and limit 
switches. The electric motor le powered by 440-volt, 
SO-cycle, 3-rhase ac. All limit switches are powered 
by 110-volt, 60-cycle, 3-phase ac; all solenoids by 28-
volt de. 

A platform of expanded metal grating Is poalUoned on the 
boom on ellher aide or the top vernier engine of a hori­
zontal missile. Two lightweight portable laddera provide 
access to theae platforms. 

The boom pedeetal eho<:k mounte are r \ght and left hand 
mirror Image ueemblles. Each of the two mounts caislete 

of a triangularly framed strut, a shock absorber, and a 
hydraulic actuator. The struts are bolted to the missile 
enclosure wall in the launch and service building. 
These struts extend lnboard from the wall approximately 
6 feet toward each side of the missile erection boom. 
The sides of the struts converge to an apex wn!ch ls 
fastened to the boom. 

The eho<:k absorber Is bolted to the top of the boom end 
of the strut. This shock absorber consists of honeycomb 
rubber sandwiched between metal plates. The top plate 
ls bent upward 90 degrees at the outboard edge to form 
a braoket, This bracket supports a hydraulic actuator. 
The actuator has an lnterr.al locking mechanism that 
locks the actuator piston, and contains limit switches 
to lndlcste remotely the piston position. 

Hydraulic fluid under 3000 psi Is provided from the 
erection boom hydraulic power unit. The hydraulic 
actuator ls controlled remotely by solenoid operated 
valves . 

Wttb the erection boom ln the horizontal position the for­
ward boom support pads rest on the shock absorbers. 
The actuator pistons are extended and enter holes In 
the support pads. This action locks the boom to the 
shock absorbers. 

The nose clamp shock mount Is a pivoted boom atlBched 
on the missile enc losure wall at approx imately missile 
stntlon 465. 50. The boom ls electro-mechanically 
operated to engage the boom bracket on the nose clamp. 
The sandwich configuration of honeycomb rubber bonded 
between metal plates le again used to perform the actual 
ehock absorption function by reatralnlng the nose clamp 
from lateral motion. 

With all shock mounte Ins talled , the launcher erector 
boom and mlsslie are protected from shock laterally by 
the noee clamp ebock mounte and launcher sway mounts, 

and ve rtically by the launcher pedestal s hock mounts, and fore 
and aft by the launcher pedestal shock mounts. 

(5) PROBl,EM AREA: The thin-skinned, pressurized missile 
tank section or pure monocoque construction can only be handled 
at structural attach points. These structural attach points, aft 
on the missile thrust section and forward on the re-entry vehicle 
adapter, are so located that handling stresses are uniformly 
transmitted to the tank skin, Aft support or the missile Is pro­
vided by mating the missile with the launcher. 

Equipment must be provided which will provide forward support 
for the missile. This equipment must act simultaneously with 
the launcher to provide two-point suspension of the missile during 
the erection period In countdown. In addition, the equipment must 
be capable or lowering the missile fror,, the erected position and 
of supporting the m\sslle during prolonged periods of storage. 
The equipment must be simple In construction and operation to 
minimize the time required for mating with the missile; remotely 
controlled to r educe manpower requlremenltl and Increase safety 
of operations: and be capable or being disengaged, clear of an 
erected missile, ao that the rnl11slle may be launched. 

Speclflcaliy, equipment Is required which: 

1) WI II accommodate a Serles E missile . 

2) Will provide adequate safe sui:,port for a missile 
while the missile la horl zontal and du ring the rapid 
mis sile erecUon sequence. 

3) Can be remotely disengaged from a vertical mleslle 
and rotated clear of the mllis l\e ao that the missile 
may be launched. 

4) When controlled remotely, will re-engage a vertical 
m1sstle and safely lower that missile to a hori zontal 
position. 

5) Without repos itioning, will permit the missile to be 
backed Into posl lion for mating wllh the launcher and 
boom. 

UH Current L11, of Uf•crive Pog•• 
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6) WIU support the missile adequately during 
erection or lowering, and during storage In 
a horizontal poelllon . . 

7) Will apply a 9, 000-pound stretch load to a 
miHlle while the mlHlle 18 In a horizontal 
position. 

8) Will wl thetand shock effects and In conjunction 
with the launcher provide shock protection for 
tbe m lHlle while In the 1tandby borl.&ontal 
position. 

(18) REMARKS: Thie Item le similar In function to 
Item 10. 3 lD Report No. ZM-7-357. 
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5003 27-96005-1 SIGHT TUBE INSTL. , CFE 
EID-27-9047 HORIWNTAL 

FSC NOMENCLATURE: 
TUBE ASBY, SIGHT, 
INERTIAL GUIDANCE SYSTEM 

(4) NOMENCLATURE: (PNS) Sight Tube Installation, spaced at Irregular Intervals within the tube to pro-
Horizontal. vlde an aperture of 9 Inches. The baffles also mini-

mlze the effect of light ray dispersion and promote air 
Thie Item provides an optically unobstructed path for turbulence to prevent formation of static layers of atr 
a beam of Ught between the mlsslle Inertial guidance which might cause a temperature differential of 
eyetem (IGS) and a colUmator located beneath the floor greater than 5 degree F within the length of the tube. 
of the launch and service building enclosure. The 
tube can be used with the missile ln both the horizon- The tube assembly has two distinct configurations de-
ta! and v..irtlcal position, Tho tube remains attached pendent upon misslle position, I.e., horlzontal or ver• 
to Lho mlselle until nae-off at whlch time It awtnge tlci.l. Two forwnrd aeotlona of the tube , one 100 
up-rd and outwRrd to olenr tho mlullo. Thia In- lnoho11 long anJ tho othor 20• lnoho• long, aro hlngod 
atallatlon comprlaca the following aubaaeembllcs: to allow the assembly to fold back un itself. This 

allows the rear portion of the tube to be In contact 
1) Four tube assembUea. These tube assem- with one or two ports In the IGS pod and permit a light 

blles provide a line of eight between the beam to fall on a porro prism of the sensing platform 
co lllma tor and the mi.as ile pod . when the missile is horizontal. Thie position permits 

2) One bsBe assembly . This baee assembly continuous course alignment of the guidance systems. 
aupporta the tube assembly. While still In Its folded poaltlon the forward tip of the 

3) One lever assembly. Thl.8 lever assembly tube la connected to the second of the ·two parts in the 
.:ontalns counte rweights and linkage to swing guidance pod. As the missile is erected the tube un-
the tube assembly clear at mtaelle rlBe-oU. folda, cUaconn.,ctlng at the first pod o~ and he-

comes fully extended when the miaalle reaches the 
The l2 lnch diameter tube assemblJes are constructed vertical position. The light beam now travels the en-
of black- paper-base phenolJc tubing (Mil-P-79B type tire length of the tube to atrtke the pr!Jlm for fine 
PBG) with a wall thickness of O. 188 Inches. When orientation of the sensing platform. 
extended the over-all length of the eight tube is ap-
proximately 40 feet. Ba!O.ea of 3/4-lnob plywood are 
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The forward or missile end of the tube assembly Is 
coupled to a 6-lnch diameter aluminum tube which hu 
a sponge nibber seal. A coll spring Inserted between 
the two tubes permits fore and aft adjustment of • 
Inches. A bracket on the aluminum tube engages a 
hook on the mlaa!le pod. This holds the tube In place. 
At missile rise-off the book diseng1gea permitting the 
tube to awing clear. 

The base assembly 111 essentially a support stand 
conslsUng of welded stee.l channels In the form of a 
right triangle with the hypotenuse of the triangle 
forming the support for the base of the sight tube u­
sembly. The base 111 poslUoned over the collimator 
opening In the floor of the enclosure and 111 held In 
position with three dowel pins. Three casters on the 
base provide mobility for the stand which has to be 
moved whenever the ml1111lle handling trailer 111 In the 
enclosure. The base assembly and the sight tube u­
sembly are located 77. 6 Inches from and parallel with 
the mlaslle center line. Brackets on the base assem­
bly permJt adjustment of the sight tube tn elevation 
and azimuth. 

The lever assembly consists of two 600-pound counter­
weights pivoted one on each side of the base assembly 
and attached to the tube assembly. These counter­
weights u,nctlon to mainta!n contact between the mls­
alle pod and sight tube and on rise-off to swing the 
sight tube up and away from the nusslle. Ball-lock 
plna permit locking the counterweight to the base 
ass embly when disassembling all or any part of the 
entire • liht tu.be lnatallation. 

To maJrua1n a low temperature dlfferentlal between 
the lnaide ud outatde of the tube, and to eliminate 
temperature gradienta within the tube, ambient air 111 
forced tbrOllsh the tube at approx1mate1y·soo cfm. A 

CONVAIII IS A DIVISION o, OfNUAL DYNAMIC$ co•,otATION SAN DIIOO, CAL I CON1'114CI HO. IS.. c.i- 1) I IIV., 

facility blower takes air from inside the enclosure 
and forces It Into the collimator room. From the 
oolllmator room the air exhausts through the tube. 

(5) PROBLEM AREA: A stnicture ls required to 
provide an unobstnicted refraction-free line of sight 
between the Arma collimator and the missile IGS 
18D8lng platform porro prism. Thie equipment must: 

1) Be adjacent to the IGS window during plat­
form fine alignment 

2) Be capable of clearing the missile at rise­
off 

3) Provide baffles or other devices to prevent 
light dispersion and provide an aperture of 9 
Inches Inner dlameter 

4) Provide 4._5 inches clearance between the 
center line of sight and the inner circumfer­
ence of any part of the baflle or structure 

5) Maintain light beam alignment within a toler­
ance of plus-or-minus 2 seconds of arc 

6) Maintain a temperature dillerentlal, In con­
junction with a circulating air system, of 
plus-or-minu., 5-degree F between any two 
points of the tube. 

(18) REMARKS: t Technical Figure-A approval grant­
ed per Air Force TWX LBTCS-12-2-E dated 2 December 
1959. 

Ute Cvrrenf Ljtt of Effective ,OOH 
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576,(; 

(4) NOMENCLATURE: (PNS) Antl-Flre Inatallatlon, The system supplies a total of approximately 720 
S67 

gallons of water a minute at 125-psl static head, 
This Installation consists of a four-Inch supply main Du.r ing static firing or an aborted launch, the system 

so 
with three rlaers and a three-Inch spray manifold la automatically activated at engine cutoff to prevent 
with twenty-two spray noszles, The spray m anUold blow back of heated gases and flame from the engine•. 
la routod around the entire Inner edp or the name Manual control permits the 1y1tem lo fllnoUon ae an 706 

1truoturo opening. The nonle1 provide a flat apray aW1lllar y Clre1t and ooollna 1y1tem. 
H9 

of water around the miuUe thrust chambere at a 
point approximately four to seven Inches above the (5) PROBLEM AREA: A water system le required CONTRACY NO. '-' 04!'47)-45J 

exhaust end of the thrust chamber,. which can be used to prevent blow back of heated OStf 

gaaes from the rock.et engines Into the booster sec- No. l 

The supply maln, a four -Inch diameter steel pipe, lion or the mlssUe. The system provided should be I CONlRACT hO, AF 04(647)-60S 

connects the facility supply at the launcher stub-up to capable of automatic activation at engine cutoff dur-

1 
S76-D the spray manifold. The spray manifold Is three- lnc.h Ing static flrlng, or In the case of an aborted launch. 

diameter steel pipe with twenty-two spray nozzles. 
The spray noules are mounted 9 to 42 Inches away (18) REMARKS: This Item la similar In function 

576-E 

from the thrust chambers. Two type of nozzles are to Item 9. 1. 4 In Report No. ZM-7-367. 
used; eight type- A nozzles each provide approximate- HO 

ly 28 gallons of water per minute and fourteen type-B 
nozztes each provide approximately 34 gallons oC HI 

water per minute ln a flat horizontal spray, The 
spray has a spread or approximately 30 degrees on S77 

either slde of the center line of the nozzle. Each I\ 
nozzle le adjustable within 40 degrees In any dlrec- '71 

tlon and each is positioned so that a sheet of water 
floods the outside of the thrust chambers from four 

S79 
'\. 

to seven lnchea above the exhaust end of the thrust 
chambers. Toe spray pat.tern encircles the thrust 

H6 \ 
chambers and cools and exUngulehea aey flame which \ might rise Into the lhruat eectlon at englne cutoff. 
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SOOS C. G • Hokaneon Co. Inc • POD AIR Est CFE 
514100 CONDITION I.NG 50,000 
Spec 27-08085- 1 UNIT, SILO 
Spec Cont Dwg 2?-08018-1 FSC NOMENCLATURE: 
EID-27-8087 AIR CONDITIONER 

(4) NOMENCLATURE: (PNS) Pod Alr CoodltlonJn( col111 and a direct expansion coll. The exl)llnsion coll 
Unit, SIio operates from a hermetically sealed refri~eration 

unit with an air cooled condenser. Chilled water flow 
Thie unit measures approxlmately 8 feet square, 10 in the cooUng coils ls controlled by a water regulaUng 
feet high, and weigh• approximately 6600 poun«u. valve which Is controlled by the refrigeration coro-

preaeor head pressure. 
The following major component, roake up the unit: 

The alr flow control system Is operated by position-
1) Dehumidifier lng da.mpera on the Inlet flange or the blower. Volume 
2) Refrige rat ion unit le a~ustablo from 1120 c(m to 1820 cfm at altitudes 
3) Blower vuylng from aea level lo S,000 feet. 
4) Electric motors 
5) Chilled water coils Dehumldlficatlon Is controlled by regulating the rate 
6) Direct cxpnn11lon coll of deelccant reactivation In the dehumldlfy lng oham-. 
7) Pump and piping ber . The unit la capable of operating within t.he fol-
8) Air !lltere lowing range of conditlona on a psychrometrlc chart: 
9) Ducts 

10) lnstrumentn llon and controls 1) A 35 dc1tree F dry bulb line at ze ro relative 
Ill ,., ... 1,11~mh,ij hlllltlilll~ hi IIW ijlllll~1IIIJ11i llllli 

!t) 'thb a,llUrdllott 11111, tHJltl dtt lti 81 tlu~HJUil r 
Th<' unll dollvou nlr 11t 1820 oCm 111 3!'1 del(rce, F 3) Tho oon1tRnl molatUNl line al 70 gralnA per 
(Plue &oro degree, f, or mlnu, II degrees Fl wltn a pound or Alr Crom &T degree, r dewpolnt on 
maximum moisture content or 18 gralns per pound of the aau.. atlon Une to 77 degree, F dry bulb 
dry air. Conditioned air Is delivered against a atatlc at approximately 50 percent relative humid-
preseu re or 32 column Inches of water. lty. 

4) A U.ne Crom the 77 degree dry bulb at the 70 
The air Is debumJdUled by an adeorption type cham- grains per pound of air point to 77 de,tree11 
ber. Alr cooling Is by three water chllled cooling F dry bulb, zero relative bumldity. 
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Du1t filtering In the unit is 5 micron filtration ratiJls, 
equivalent to an efficiency rating of not lea11 than 85 
percent by the National Bureau of Standarda di11colo­
ratlon test 1tlndard . 

(5) PROBLEM AREA: With the mia11Ue tn readl.­
nea11 for flight, the electronic equipment and cir­
cuitry muat be maintained at a conatant ambient 
temperature and humidity to prevent overheaU.nc 
and malfunction . 

Equipment la required capable of fuml1hlng a var­
iable air Qow of from 1120 cfm to 1820 cfm at 35 
degrees F (plus zero degree• or mtnu1 5 degreea F) 
from eea level to 5,000 feet . The equipment m\Ult 
aleo hold moleture to 18 graina per pound of air 
maximum; deliver a uniform flow of air aga.lnat a 
etatlc pl'e81Ure of 32 tnchee water column gage; and 
filter the air to 5 mtcron 1tse with 85 pe.rcent efll­
ctency . 

I DATI, 5 January 1961 I UST NUMIH: A,60-1046 

SAN DllOO, CAL I CONTUCT NO. is. ~ 11 I av., 
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Minneapoll.a-Honeywell CHARGE UNIT, 
GM-4-Sl HELIUM, SILO 
Spec 27-08083-1 lJFT 
Spec Cont Owg27-08014-l FSC NOMENCLATURE: 
EID-27-8085 CONTROL-CHARGING 

UNIT, HELIUM 

(4) NOMENCLATURE: (PNS) Charge Unit, Helium, 
Silo Lift. 

This le a skid-mounted, cube-shaped unit measuring 
approximately 60 Inches square and weighing approxi­
mately 500 pcnmde. The unit controls and routes, 
eemlautomatically and/or manually, pressurized 
helium gases from the pneumaUc distribution unit Into 
the missile helium storage spheres on the silo lift when 
the lift le In the loweroo position. After separation, 
when the silo lift le rising. these storage spheres have 
sufficient helium to contlnue pressurization oC the mls­
elle helium storage sphere, through the high preeeure 
helium charge section. The charge unit cons leta of the 
following sectlone: 

1) High pressure helium charge section 
2) High pressure helium relief section 
3) High pressure helium emergency section 
4) Low preBBure helium control section 
5) Instrumentation section 

Maximum Inlet preseure or 6-000 pslg, received by this 
unit from the pneumatic dletrtbutlon unit. le used ae 
follow•: 

UNII I ,11c1 

Est CFE 
185,000 

2) The high pressure hell urn relief sec­
tion relieves the high pressure helium 
ln the misslle spheres when the pres­
sur e reaches 3300 plus-or-minus 50 
pslg. 

3) High pressure hellum emergency 
section can pressurize the fuel tank 
by supplying gas from the helium 
storage sphere6 aboard the missile. 

4 ) Low pressure helium control section 
operates at 35 pslg regulated down 

SA.N OJICO, CAL 
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1) The high pressure helium cha.rge eectton baa 
a 6000 palg Inlet preBBure . Thie preaaure 
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5) Instrumentation section contains lntegral 
measuring elements for sensing variables 
In the controlled fluid . These Instruments 
Incorporate Integral pneumatic feedback cir­
cults with pilot relay valves having pressure 
amplification ratios of 3. 5 to 1. 

Thia charge unit la pneumatically aelf-regulatlng 
during each of Its schedules which are electrically ae-• 
quencod by remote signal•. Sensing lines tran•mlt 
tank pressure to the controllers. Regulators and 
relief valves remain stable In the system under both 
dynamic and static pre88ure condition, . 

The unit performs satisfactorily at any aJr temper­
ature between plus 30 degrees f and plus 80 degree• 
F (50 percent relative humidity). The unit is 
designed to operate within a pressure range from 
20.58 to 30 inches of merc1.1ry, and is capable of 
withstanding pressures from 3 .44 to 30 inches of 
mercury non-operating. 

The unit la so constructed that all components in the 
hell1.tm gas section have an operating gas tempera­
ture range of pll.lB 35 degrees F to plus 80 degrees 
F . Components are designed to a proof pres11ure of 
150 percent of maximum operating preas1.1re and .a 
minimum burst pressure of 250 percent of operatlng 
pressure. Tubing Is tested to a proof preasure of 
200 percent of maximum operating p.re1111.tre , and a 
b1.1rst pre881.tre of 400 percent of maxlml1lll operating 

press1.1re. 

(5) PROBLEM AREA: Equipment 111 required whlcb 
will relay pneumat.lc pre11111.1re to the ml811Ue from 
the pneumatic distribution 1.tDlt when the •llo lift la In 
the lowered poaltlon. and to continue thla pre881.trlza­
tton to the ml11111le after the silo lift has aepe.rated 
from the ground connection throughout the tnnaltlon 

to lemch po1ltlon. 
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Minncapolls-lloncywell OISTRJBUTION UNIT, 
DM-21-EI PNEUMATIC 
Spec 27-08080-1 FSC NOMENCLATURE: 

IOI 

I 
Spec Cont Owg27-0!1017-I MANIFOLD-REGULATOR, 
EID-27-8086 PNEUMATIC SYSTEM 

19> t101 t11J 

~ 
UNlf I ,11C( 

.iz 
~~ .. g 
~ .. 

,jv 

Est CFE 
85 .ooo 

Cl 81 

lo•n ,, ,January 196 1 LIST NUM8U: AP60-1 046 

SAN Dl(GO. (Al I CONTRACT NO 

,,~, ,,,, I S> 

(S.• Coh.,mn 7) I HY. 

17) .. 
~ .. ! < 
0 l 0 § 
5 z " " < .:, :!: . 
< ~ 

~ 

z Ck 

Q % !" 

< V V 
z ::: u ~ g 
j < 
~ . 

OSH l--1-~-~--i---1---1--,4--.l.---J 
No I 

CONTIACT NO Af 04('47~>46 

376 C 1--1-- (1-~-- ~- -1---,~ - -<~-+- -1 

So7 

Ill 

i. 
-2' .. . 
§0 

(4) NOMENCLATURt: (PNS) Dlslribotion Unit, 
PneumMic. 

l) The helium flow control and regulation ,___. -~--4----l-----+-- ~-l-+-+--l-4--4--l---1-~ 

Thie Is a skid mounted unit measuring approximately 
96 Inches long. 60 inches wide . 60 Inches high , and 
weighing approximately 5 , 000 pounds. 

The unit controls. remotely and semiautomatlcally , 
the flow of gases from storage vessels lo other 
ground support equipment via the outlet ports of the 
unit. The un it provides eteblc regulated pressure, 
under both static and dynamic pressure conditions. 
with varying (low rates In the gaseous nitrogen pres­
surization system . or with constant Oow rates In the 
heliwn supply systems. 

The unit consists of the following systems: 

l) 
2) 

3) 

4 ) 

5) 

Helium now control and regulating system. 
Helium emergency system. 
Helium charge system. 
Gaseous nitrogen pressurization system. 
Emergency Instrument air 11yetem. 

Maximum Inlet pressures for this unit are 6000 peig 
for helium and 4000 pslg for nitrogen. With an Initial 
Inlet gas temperature of 70 degree r. the minimum 
Inlet pressures and rates of flow for each sy&tllm are 
ae follows: 

a.,. Air fo,.u d irection, 

2) 

3) 

4) 

system has a minimum Inlet pressure 
o( 3900 psig with a flow of 25 pounds, 
plus-or- minus l pound per minute o( 
hellum via the helium heat exchanger to 
the booster helium storage bottles. 

The hel ium emergency system has a 
minimum inlet pressure o( 870 pslg 
with a maximum flow of 9 pounds per 
minute of helium lo the pressurization 
control unit. 

The he lium charge system has a mini­
mum Inlet pressure of 6000 ps lg with 
a minimum flow of 25 pounds per min­
ute lo the helium charge unit . 

The gaseous nitrogen pressurization 
system has a mlnlmum Inlet pressure 
of 910 psig with a minimum flow of 
48 pounds per minute lo the liquid 
nitrogen vessel. 

5) The emergency Instrumentation air 
system has a minimum Inlet pressure 
o( 910 pelg with a minimum (low o( 14 
pounds per minute of air lo the In­
strument air system. 
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The imit performs at any air temperature from 30 
degrees F to plus 125 degrees F. and a pressure 
range from 20. 58 to 30 Inches of mercury. Compo­
nent.a are designed to a proof pressure of 150 percent 
of maximum operating preseure, and a minimum burst 
preHure of 250 percent of operating preHure, with the 
e.xceptlon of the preseure awltc:hes which are proof 
teated for 10 percent above working preseure of their 
respective system. 

(5) PROBLEM AREA: Equipment la required which 
will control the flow or gases from storage veH-1• to 
the preHurizatlon control unit , the helium charge unit 
for ground aupport of the mlHlle. and the chilled hell­
um fill system. 

CONVAIII IS A DIVISION Of OfNIHl DYNAMICS COIPOtlArlON 
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~008 Royal Jet, Inc. PUMPING Est CFE 
500170 UNlT, 45 ,000 
Spec 27-08657-1 HYDRUAWC 
EID- 27-8249 

(4) NOMENCLATURE: (PNS) Pre(erred - Pumping also provides Indications, In the launch control cen-
Uni t. Hydraulic ter , of lhe operat ional r eadiness of the unit. 

Th,s unit , located on the launch platform, measures Each pump is driven by a 30 hp, 440-volt, 3-phase 
.,ppr<>ximatPly 5 feet wide, 5 feet high, 6 feet long, ac motor. Each pump draws hydraulic fluid 
and weighs approximately 2,500 pounds. (MIL-H-5606A) from the reservoir or missile re-

turn line nnd supplies this hydrnullc Ouid to the 
The unit contains two Independent hydrau lic pumping missile at the required rate (8 gpm maximum) and 
svs1,•ms housed In a common cabinet. The first preHsure. 
stag<' system is connected to the missile booster hy-
drau lk s ys1em: the second stage system to the mis- Each stag<' of the unit le used to fill and bleed the 
slie sustainer/ vernier hydraulic system. respective missile hydraulic system Independently. 

The sight tubes provide a check point to see if the 
r:ac h hyd rauli<'·fluid system comprises a pump, hydraulic system Is free of air. 
prc~i>un· eompensator control, oil cooler, oil cvacu-
,,\Ion <'h:imber, sight tube, r est r lcter, and associated After the system is filled nnd bled the sight tubes 
,•i,•ctrically and hand oper2ted valves, relief valves, nre bypassed and the w1il is then ready to supply hy· 
gag1:s. Indicators , dampeners, and (liters (c leanll- draullc power to either of lhe missile hydraulic sys· 
ness c-ontrolled by Conval r Spec. No. 0-75014). tems, or to both missile hydraulic systems slmul-

taneously. 
Th,, first and second stage s ys tems use a 20 gnllon 
, .. mmon reservoir, electrlcnl oil cooler motor , and The unit maintains the desir ed didcharge pressures 
,·lc•,·1r1cal pump drive motor. The system also In- (2000 psig, and 3000 psig), temperatures, and now 
dudes a r·emote c,ontrol cable connection which con- rates automatically. Each system has a fan cooled 
trols thl' pump motor and an oil evacuat.lon system. fin-and-tube type , oil cooler dr iven by a 3-hp elec-
Th,• ,•vn<- unt1on system removes approximately 65 Irie motor. The oil cooler maintains the hydrnullc 
cubic Inches of oil from the missile hydrauHc system, fluid from silo ambient temperature of approximately 
undc r p~ess u re. The remote control cable connection 77 degrees F. to 140 degrees F. A common hydrau-

lie-fluid control panel Is mounted on the front of the 

9y .t.,, Force du• ttlon, 
fl!o,i o, •P• <lt.<otion n"'mb•t !hied in tOl \olmn ) i1 the n"'mb., pt090Md for orig inal ptovi tfon1ng. 

~ litetomM•rtded qwo·nht1u only o r• luted'" <olwn,n 7, 

ltuomffle"'dtd B 
Ovon1,1y 

A~o,o••4 
Ovontilf 

) fhu po9e will not b4, wpdoted 10 thow p ,o.,i1ion ln9 O<tlor,, con(l9urotion, Of' f>O" nvmbtir <.h0n9u. 
•••• • 10 ,uttenl 111v• of A.FIMO hkibh 60· 36 fo , <or,fi9u,01lon ond pro.,l1ionln9 lnformotion. 

At1f'r11li ,nd,tote, tomMc,t1 u , o .. w ith 
od1oon1 (OMpl•• ondl ot . ,.. • • 

jo.u1. s January 1961 LIST NUMBEa: AP60 · 1046 

U.H OIIGO, CAI., I CONTIIACl NO. (S.. Coh,"'" 7) I ... 
1111 

t .. : 
;=:f; 
V<:f :,c--v• 

1101 1171 ti SI 

ol!:~ 
-t~ z OZi --.. Q 

~=~ :Q= w 0 -·- < 
~~~ .... _ ... 

g 0 .. .... ,. 
-o'!: • -=· 

OS!f 
No. I 

576-C 

S67 

H8 

706 

S49 

OSTf 
!I mo No 1 

4/14/60 2/21/61 
176,0 

JU,,E 

11/22/61 
BO 

SS I 

S77 

171 

179 

SS6 

ATC 

U,e Cvoent l•U of Efft c•,.,• Po;e1 
0 1 9vlde for ln,e,tino Re v,,ion PoQH, 

171 

;; "' • i' ,,. ;t "' • : V V l ~ § 2 ~ 0 
:, 3 z . < < 0 t . 
J ~ - < . 

CONHACT NO. A' 04(647~)70 

I 

CONTIIACT NO ., 04'647)-346 

- ,__ - ·- -

CONTUCT NO .. , 0 4(647µU 

I I 

CONTUCT NO Af 0 4{6 47}-601 

l I 

I I 

12 12 

12 12 

12 12 

12 12 
. 

12 12 ·~ 12 

T-349 (I) 

ITIM NUMIU 5008 

Ill 

i .. 
-! . .. 
§0 



USAf WEArON SYSTEM 107A-1 GIOUND o,HATIONAL EQUIPMENT LIST, SERIES E AND f 

SM-6S I CONVAlt-ASTlONAUTICS 

hydraulic pumping unit . This panel contains all of the 
meters, valves, indicators, gages, switches, and 
controls required for local manual operation of the 
system. The panel liRhts and various unit valves 
operate on 28 volt de power. Provisions for remote 
control of each system from the launch control cen­
ter are included where required . External outlets 
provide ccnnecllon to the nitrogen control unit for 
pressurization of the oil evacuation chambers (work­
ing pressure 500 psig) and the unit reservoir (work­
ing pressure 100 psig). 

This equipment requires 31 KV A of 440-volt, 60-
cycle, 3-phase ac power; 0.3 kw of 28-volt de 
power; and 1000 psig (mlnimurn) dry nitrogen gu, 
from an external source . 

(5) PROBLEM AREA: Periodically at the launch 
site, the two missile hydraulic systems must be 
functionally checked to ensure their operational 
readiness . Leak checks and fill and bleed operat1011.1 
must be performed following any maintenance on the 
hyd raulic system. These checkouts requlr·e a supply 
of automatically regulated hydraulic fluid to the two 
systems from silo ambient temperature of approxi­
mately 77 degrees F to 140 degrees F and flow rates 
to 8 gallon per minute at 3000 psig. 

A separate supply of hydraulic fluid Is required for 
each missile hydraulic system. H this supply Is 
manifolded, the actuation of one missile hydraulic 
system could result In depletion of hydraulic fluid in 
the suppfy lines of the inactive system. Such deple­
tion could cause Interaction between the thntst cham­
bers and result In damage to the chambers. 

The missile internal hydraulic power sources are In­
operative until Just before engine firing during count­
down. However , the countdown procedure oalls for 
act1va110ll of both hydraulic ayalel'llll from an external 
source prior to thle time. Normally, supply pres-

1ure during countdown 11 2000 pelg. Approximately 

CONVAll IS " DIVISION Of OINUAl DYNAMICS ca.,o•• TION 

one minute prior to launch 65 cubic inches of fluid 
volume Is removed from each missile hydraulic 
system to allow for thermal expansion of the fluid 
du ring flight . 

Equipment is required which can be used for: 

1) Filling and bleeding booster and sustainer/ 
vernier hydraulic systems 

2) Supplying automaticaHy regulated hydraulic 
power Individually to each separate missile 
hydraulic system during checkout ·or count­
down . Pressures required are 2000 psig 
and 3000 psig with remote control of the 
2000 pslg supply pressures . 

3) Remote ar.d local control of the hydraulic 
power supply and remote control as speci­
fied In (2) above. 

4) Leak checking miss ileborne hydraulic plumbing 
5) Adequate fluid and contanunatJon control 

Including filtration per Convalr Spec . No . 
0-75014, 

(18) REMARKS GSE Item 30.2 In Report No. 
AP 60-1045 performs a similar function at the 
SMA. 

-· 
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5009 27-87160-1 SYSTEM ASSY, Eat CFE 
~c 27-08680-1 HYDRAULJC, 62,000 
EID-27-9:.!71 MISSILE 

LIFTING 
FSC NOMENCLATURE: 
PUMPING UNIT, 
HYDRAULJC 

(4) NOMENCLATURE: (PNS) System Assembly, Hydraulic fluid Is supplied from a 275 gallon 
Hydraulic , Missile LHtlng. reservoir . The reservoir and pump assem-

bly also consists of a frame assembly and a 
The hydraulic missile lifting sy stem tesembcy provide• now-control system with associated filters, 
3, 000 pounds per square Inch hydraulic fluid used In relief valves, check valves, and necessary 
the maintenance, firing cycle, and down-cycle or the piping o.nd tubing. 
mlnlle lift.Ing system. This hydraulic system 11 
located on the second level of the crib 1tructure and 2) Accu.mulator Rack Assembly - This rack 
contaloa three principal assemblies: assembly provides facilities for storing hy-

draullc power required to operate all silo 
I) Reservoir and Pump Assembly - Thia la the hydraulic systems during the firing or count-

principal source of all hydraulic power for down phases or operation. The principal 
the remotely-mounted hydraulic actuaton. components wlthln this assembly are: 
Thia ayatem conta1u1 two hydraulic pu.mpe: 

a) Accumulator &Jbauembly 
a) Standby or Make-Up Pump - Thia 

pump 111 operated by a two hone- h) Nl.lrogen \le111el Subassembly 
power electric motor and baa a 
capacity of 4. 9 ga.llo.na per minute C) Accumulator Rack - Thie r ack 
al 200 pounds per 1quare Inch. Includes the frame required to tie 

the accumulators , D.ltrogen vessels, 
b) Main Hydraulic Pu.mp - The main and Yalvea together 

hydraulic pump Is of the axial 
piston, variable d11placement type, d) Nece111ary tub.Ing and '.)lplng COD-

driven bf a , o hor11power, el ac- nectl111 tba aaaembly 
trio motor. 
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3) Cootrol Panel AHembly - 'Ib.11 panel aHembly 
includes the manlfoldJ.Di oec:411&1ry lo provide 
hydraulic power lo each ayatem. The uaembly 
la composed of the followl.A& manifold 
aubauembUes: 

a) Door C:Vlindera 
b) Crib J..ocka 
c) Work Platform& 
d) llllacellaneoua 

(5) PROBLEM AREA: A ceotral eource of hydraulic 
powar le required In the crib area to Insure the operation 
al the various items o( GSE durln& launcb, te11t1111, and 
atatlc flrlq of the missile. Thie system la also required 
to aeal the Interior of the 11110 from the element• and to · 
protect It from blut dama1e. 

Equipment 111 required for tbe performance al the fol­
lowt111 functloH: 

1) Open and close blast door11 and lock blut doora 
1n cloaed pceltloo 

2) Lock crib to allo atructure 

3) Lock launcher platform to the crib atructure, 
1n raiaed and lowered poetttona 

•> Stablllu launcher platform at sround level 

5) PoalUon and retract the mlHlle maintenance 
platforma 

8) Operate atretch •II.A& uaed for placl.A& miHlle 
in etretch 

CONVAII II A OIVlllON 0, OINflAl OTH;r.MICS COll'OaATIOH 

7) Actuate paeoua oicy1en veot-retractloo ayatem . 

8) Operate launcher drive dl.Hogac:IDC coupll.A& and 
la11ncher elevator-brake ay,tem 

I OAJI, 5 Januarv 1961 I LIST NUMIU: A,60-ICM6 
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SYSTEM ASSY, 
LAUNCHER 
PLATFORM 

Eet CFE 
135 . 198 

FSC NOMENCLATURE: 
PLATFORM LAUNCHER 
SYSTEM, SILO, GUIDED MISSILE 

(4) NOMENCLATURE: (PNS) Syatem AHembly, 
J.Auncber Platform. 

Thie etructure J• euentially an open cage-type eleva­
tor powered by electric holete. Tbe ueembly le ap:. 
proximately 16 feet equare . bu an overall height of 
approxlmately 49 feet, and wlegba approximately 
171,500 pound a. Tbe elevator structure le dJvlded 
Into four unevenly spaced level• connected to each 
olber by stair type laddere. The level• are IUp­

ported by borlzontal memben framed between 
four vertical truHH. 

From tbe top down, tbe four level• are: 

1) Launcher deck 
2) Second level deck 
3) Grate deck 
4) Grate deck 

The launcher deck mounta lbe miHUe. bolddown 
equipment, and aHociatsd equipment. Tb.1.8 deck also 
containll tbe flame deflector. Tbe deflector, an Inte­
gral part of tbe platform structure , la designed to 
direct m.!HUe engt.oe exhauat away from tbe eUo open­
Ing and prevent flubbac.k. Tbe !lame deflector la 
lined wltb gunlte at 06TF-2, 676-D, and 676-E. 

a, Ai, h•~• d i,•ction, 

Tbe second level deck mounts tbs hydraulic locking 
ayetem whicb ancbore the entire structure to lbe 
walla of tbe 1110 during launch. At OsrF-2 and 
676-D and Ea aeal In the form of a plastic buffer 
arow,d tbe perimeter of thie deck weather-seals tbe 
silo and prevent.I englne exhaust gases !rom e.ntering 
lbe silo dlU'lng launch. There 18 no seal l11.8talled at 
operational lltee. AddJtional equipment on th!• deck 
Include• the APCHE relay, APCHE stub-up, cable 
box, Junction boxes and landline Junction box. 

Tbe third level grate deck contains hydraulic pumping 
equipment, nitrogen control unit. and helium supplle•. 
Thia deck also contains supplementary item• of re­
quired GSE. 

The fourth level grate deck houses tbe liquid oxygen 
elug unit. disconnect units, cable ducts, landlines, 
lnterfaolllty box. and pod air conditioner. 

An accessory platform la ueed on the elevator struc• 
tu.re . This Is the engine compartment access plat­
form . This platform le of removable aluminum 
grating and L-beam conslruction and Is lll.8talled 
over the flame pit •opening when personnel are work­
Ing on the missUe engines. The platform l.noludee a 
total of 10 grate• which cover an area approximately 
15 feet long by 9 feet 7 lncbe1 wide . 
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(5) PROBLEM AREA: In the 1110 configuration, a ml111le 
mu1t be ,upported above ground for firing and below 
p,>und for ,towing. 

An elevator type 1trucwze i. required wbtch wW: 

1) fklpport a fully loaded ml11lle alone w1.th variolll 
ltem.1 of GSE required for launch. 

2) Provide penonnel acceH for work on the ml11Ue 
engine, and GSE. 

3) Ra11e a ml.Hile to ground IU.rlace for launching. 

4) Provide a mean. of pNvenUng flamea and mt1-
1lle exha111t ga1e1 from entering the 1110 during 
l&llDOb at complex ea wtth refiro capahJ.ltty. 

8) Wtthatand mtHlle lo&da, angular mJ.l&llgnment 
force,, launoher t.utallaUon, propellant load­
ing, launch, (l'OWld 1book, atNtab and equip­
ment lnatallatJ.on. 

•> Wtthatand engtM exlwl.lt iemperatu.re1 , and engine 
blut at oomplaH with NfiN oapablllty. 

(18) REXARXS: Oal7 08TF 111d tl'aJ.nlDC 11te1 bavt Nf1rt 
mpal>WUH, 

CONVAlll IS A DIVISION Of OINHAl DYNo\MICI COlllo.ATION 
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Il l m Ill I "' 
,s, 16) ·~· 1101 11 11 ll?• t 1 )I ( 14, 

S10Cl NUMtU I ,, 
Zf ''::: . ,: 

CSf Ow z• * ~z 0 w 
tffM !);>-* v-I W G j =•· ~~ 

:~::~ SPIC UNIT ~~g o,'of •0 SfOUIHC( NOMIHCLATUtl ~0"" Z!Z • :>O , ....... . .. .. .. :, CLASS Sf l lAl '"" ,.1c1 
NO :i( .... 8Si'.::,: - .. g~s 51v COOi NUMIU Ol OWG. ;:iv ~a "' NU ... I ,,~ V! • 

!iOl 1 27-24020-1 CAPTIVE f1RING 
CFE 

EtD-27-2006 KIT, PROPULSION_, 
SERIES E 

(4) NOMFNCLATURE: (PNS) Captive Fi r ing Kit. The engine ovcrspced cutoff kit consists of a spring 
Propulsion. Series E. loaded weight mounted on a spinning shaft. When the 

shaft speed exceeds the maximum speed for which 
This kit comprises the following subassemblles: the trip m echanism was s et. the force exerted on the 

spring by the rotational acceleration or the weight 
Norn enc la tu re Part No. ---- ~ overcomes the spring force and moves outward . In 

so doing . the weight cams a l<'ver which releases a 
Seconda rv ~hutdown 27-24513 2 spring loaded rod. This rod in turn actuates a 
kit a,isembly mlcroswitch to ener gize the complete cutoff relay in 

the engine control circuit. The trip mechanism is 
Eng ine overspced 27-24310 2 mounted on the accessory drive pad of the turbopump. 
cutoff kit installation 

The purge kit consists of a launcher moLLnt.ed supply 

Pur1te kit assembly 27-24016 I manifold. a missile- mounted distribution manifold, 

and installation and assoc iated Ocx hoses and coMcetions. A 1000 
psig gaseous nitrogen source is fed through a filter 

The secondary shutdown kit is attached 10 the pedestal to the supply manifold where. by the use of orifices 

longe runs in Quadrants I and lll of the booi.ter section at and solenoid operated valves. pressures are 

approxlmatl'ly station 12 18. O. The kit cons 1sts of a pneu- supplled through nex hoses to the distribution mani-

matic rl'scrvoir ".'hich Is filled through a manifold install- fold. The distribution manifold. mounted on the 
t•d m a prcssur ii.l ng porl with a check va l ve :ind a pres- radiation shield of the booster section. consists of 

su rt' !(age (zero to 3000 pslg). Gaseous nitrogen is fed three supply inlets and seven outlets. Gaseous 

through the porl and check valve prior to firing. The gas- nitrogen is distributed through three of these outlets 

eous nitrogen creates a tank pressure of 800 psi (plus or to the booster and sustainer oxidizer domes. A 

m inus 100 pslg). A line connects the manifold to a sole- fourth outlet distributes gaseous nitrogen for purging 

noid operated three way valve. Operation of the solenoid the vernier engines. The three remaining outlets 

releases the pneumatic pressure through a Oex line to the distribute gaseous nitrogen to the booster and 

booster engine main oxidizer valve control manifold. sustainer igniter fuel lines. The only orificed out-

Closing the main oxidizer valve also closes the main lets in the distribution manifoid are the two leadJng 

fuel valve, causing the booster engine to shut off. to the booster igniter fuel lines. 

Iv A1, Jon• dir• ction 
1 ,o,t or ,p•c1f1cotlo" nufflb•r l,u•d In column 3 I, th• numlM,, propottd fOf orl9lnol p,o,..hlonln9, 
1• ••comme nded q"'Ol'lhflU ortly ore li11•d In column 1. 

••comm• nd•d B 
Ovonhty 

A1,ap1oved 
Ouol'lhfy 

J) Thit p,oge will ftOt h updated 10 ,how provl,lof'ling octlon. con00 1i1rotlon. or port numt.., chonou.. 
,.,., 10 curt'9nf iu ve of AIIMO fahiblt 60-36 ~ confl9v,oll0tt Ol'ld provi1tonln9 lnformotlon. 

A11ed•~ b1d,cote1 <O"'"""" uto9• w ith 
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USA, wu,oN SYSTEM 107A.1 GROUND o,HATIONAL EQUt,MENT LIST. SHIES E AND, 
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(5) PROBLEIII AREA: During captive firing of the MA-3 
engine system. booster engines must be cut off In case of 
mii;slle electrical power failure and all engines must be 
cut off in case of turbopump ovcrspccd. 

Equii,ment Is required which can be used· to cut off booster 
engines in the event of missile electrical power failure 
and cut off al I engines in case of turbopump overspeed. 

CONVAI• 15 A DIVISION Of OINIHL DYNAMICS CO.,OIATION 

The equipment supplied must be designed to remove residual 
hypergol and oxidizer before persoMel enter the test area 
and thus eliminate any unsafe condition wh!ch may exist In 
thrust chambers and associated equipment. 

(18) REMARKS: This ltein supersedes Item 1104. 

OSTF No. 2 Item deleted per BMC TWX LBTCR-4-67E 
dated 21 April 1960. 
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5012 27-491110-1 LAUNCHER AND Eat CFE 
EID-27-9059 UTIUTIES 325,000 

ASSY., SILO 
FSC NOMENCLATURE: 
LAUNCHER PLATFORM, 
SILO, GUIDED MISSILE 

(t) NOMENCLATURE: (PNS) IA.uocher and UWltlea 3) Service Lines: The hydraulic and poeuma-
AHembly, SUo. Uc connections servicing a mlssUe from 

the la.u.ncber platform, are grouped in a 
lb.J.a Item comprlaea U:e following components: disconnect panel which la mounted on the 

la.uncber, 
1) &,pport Frame: Thia frame conalalB of two 

hvrl1.onULI membera supported by tripod (5) PROBLEM AREA: A m l.aalle muat be main-
tube asaembllee wblch are attached to the talned In vertical readlnen at the launcher lnstal-
top level of the launcher platform. The l&Uon. 
entire frame at.ructure support& a.nd bolde 
a mJaaUe Ln proper position over the flame Equipment must be supplied wh.lch ca.n be Inst.ailed 
bucket eo that exbauat gHea will not l.m- on the launcher plat.form and provide: 
plnge on the launcher or launcher pla.tCorm. 

1) MlesUe BUpport and etabUlty during read-
Four loca.tlng pine on the launcher platform lneu a.Dd countdown through la.unoh. 
are mat.ed with opening• In the m!SBUe to 

provide atcurat.e poa lUoning of lbe mJaalle 2) Quick dlaco11Dect at m laaUe rlse-o!!. 
In the structure. The launcher la equip-
ped with Cour m&nually operated bolddown 3) Hydraulic, pneumatic, propellant, and 
clamps wblcb bold the mlesUe In place electrical line• neceHary for servlcl.llg 
after launcher maUng &nd during fuel loa.ding. a mJsel!e prior to launcn. Thls Includes 

topping LOd supercooled tr&nafe r of liquid 
2) Supporting Towen: The towers comprise oxygen. 

tube-type structures wh.lch support the &Ir 

condlllonJng ducta a.nd electrical umbUlcal 
line a. One tower la uaed on ea.ch la.uncher 
at operation of baaee and two tower• per 
la.uncher at OSTF 2, 576 D LOd 576 E. 

ly A1t Joice d ire thOft 

I ) ,o,t o, ti>9c1f1cotlon "v""'be' ltt.r•d fn coh,tt't\n 3 1t the nvmber p,opoMd for orig fnol provl11onlng. 
1) lecomrnend•d q1,,o.,ti·1le 1 only or• ll• t•cf In coJ.,mn 1. 

O\olonhty • 
•• , OfflM .... d.d B 

>• Thi, po9• will t101 be \lpdo.._d to th.ow p rovhloftln9 0<1lon, con~9ur0Jion, or port number chon9•t.. 
let., to cvN"eftt luue of A•IMO hhlblf 60-)6 for <~fiov1'0·11on ond provh ionlno lnformot1on, 

A~,:,,o•e4 
Ovont,1y 
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•> M!nlle holddown at etowed poelUon, launch 
poelUoo, aey level betwMo &towed am launch 
poaltlona. 

5) &pport for duct.a and oablea. 

(18) REMARKS: nu. Item i. el.milar In funoUoo to 

GOE It.em 6000. 

1 OATI: 5 Jann•- 1961 I LIST NUMIU: A, 60-1046 

SAN 01100, CAL I CONTlACT NO. (S.. c.i-" 7) I 11v., 

Utt Curre nt Litt of Effecfr.,e Pag et 
Ol g 1,1ide to , in ter t ir+g Revhion Po gH . 

!TIM HUMNI· 5012 



USAF WEA,ON SYSTEM 1074-1 G•OUND o , HATIONAL EQUIPMENT LIST, SERIES E AND f 

SM-65 I CONVAll.•ASflOHAUTICS CONVAII IS A DIVISION o, OlNlUl DYNAMICS toa ,oO,TION 

0 1 m l)l "1 ISi (6) "' (10) Clh c12, tl l l 11 4 1 

$TO(~ NUMIU 
%~ I I -,: 
Ow %• w ::z 0 GSf <eOei'::! 8ri 

w 
tTt:M ;::.;. vw S,fC ...,~W> w-o .o SlQUfNCl , ... .. ,c. NOMlNClATUU ~ow UNIT Z!Z• t~~ ~8 Cl ASS $fl 1Al , uT ~:~ ,11Cf ~~Q NO. COOf NUMIII 01 DWG. 821:l:,( ~v oo HU- I v~ .. 

5013 27-99074-1 SYSTEM ASSY., Eat CFE 
Spec 27-09587-1 OOOR CLOSURE 45, 850 
EID-27-9275 FSC NOMENCLATURE: 

OOOR ACTUATING 
MECHANISM SILO, 
GUlDED MISSILE 

(4) NOMENC LATliRE: (PNS) System Assembly. cylinder rod has a 5-lnch stroke. The cyl-

Door Closure. lnders are capable of breaking the doors loose 
from the silo cap frame under conditions of 

This system comprises the following equipment: Icing and/or misalignment. 

1) Actu:itlng Cylinders - These are two hy- (5) PROBLEM AREA: Two doors of reinforced 
draulic cylinders one for each concrete concrete with sealed edges are used to weather seal 
silo door . The cylinders are hung by the silo and protect the Interior from the effects of 
trunnion mounts in lhe silo cap. Actuation near miss thermonuclear explosions. Opening and 
of the cylinder opens or closes the.silo closing the silo doors Is part of the missile launch 
doors through action of the cylinder piston. and checkout procedures. 

2) Door Cylinder Mounting Brackets - Two Equipment Is required which will open silo doors 
trunnion brackets mounted on the silo In 45 seconds against a surface weight of 30 poums 
cap support the hydraulic cylinders. per square foot , complete Icing of the system, and/ 
Bearings in the brackets allow free swing or a wind force of 60 mph. 
of the actuating cyUnder:i. 

3) Actuator Cylinder Door Bracket - The pis-
ton rod ends of the actuator cylinders are 
attached to brackets mounted on the under-
side of each silo door. Extension or re-
traction of the rod ra!Ses or lowers the 
door. 

4) Breakaway Door Cyllllders - Four break-
away door cyllnde.rs are mounted ln the 
cap opening, two for each door . Each 

ly A i, fof"C• di~tiOft; 
l l ,or1 o,- 1p,clflc.a tl0ft nvMbet ll1tH I" cofvffl1' 3 11 ~ • '"""Mr Pf'OPoOt+d for orfglnol orovl1lot1l"I· 
2 ) lecomm•ncf• d Cl\#Ontltl• • ottly or• ll1tN In column 7. 

tetOfflm.l'lded B 
Ovot1t,ty 

A.,p,ow•4 
OvOl'lhty 

l l lhh poo,. wll1 not t>. vpdoted to ,t\ow ptO'l'lalonl"" CKtk.n, eoftngurotlori. or '°" """'be' chon9 ... 
. . .. ,. to cvtteftl l..ue of AflMO hhlbil 6()..)6 for cenf .. wrotlon and p,ovldonlng lnformotlon. 
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5014 27-99065- 1 SYSTEM Est CFE 
Spec 27-09578-1 ASSEMBLY 176,457 
EID-27-9273 LOCKING, 

LAUNCHER 
PLATFORM 
FSC NOMENCLATURE: 
LOCKING SYSTEM, 
LAUNCHER PLATFORM 

(4) NOMENCLATURE: (PNS) System A1111embly 2) Guide Rollers. The guide roller assembly 
Locking, Launcher Platform. comprises two shalt mounted guide rollers 

Linked together vertically. The upper 
This system Is designed to lock the launcher plat- roller follows an arc which pulls the lower 
form rigidly In the stowed or launch position as re- guide roller Into rigid locktng position 
quired. The device will lock lh.e launcher platform at the silo cap within 5 seconds after the 
to the silo cap within 5 seconds after the platform platform Is in place. The assembly will 
has reached launch position at the end of travel . develop a preload stress of up to 235., 000 
Electrical circuitry Indicates the status of the sys- pounds. A hydraulic wedge on, the back 
tern. When locked Ln position, the launcher plat- of the actuator rod, moving lhe lock actua-
form ls aligned with the silo centerline. tora, acts as an Interlock. Thie wedge 

will lock the actuator rod in position 1n 
The system Is broken into five main components: one second. The guide rollers operate 

on a tapered platform alignment rail. 
1) Lock Actuators. Lock actuatora are 

attached to each of the four corner columns 3) Platform Alignment RaJI. This ls a 
on the second level of the launcher plat- tapered rail section mounted on the silo 
form. The locks are on the same plane and cap. The guide rollers operate on this 
each lock Is connected to a movable actuator rail whlcb serves to align the launcher 
rod attached to guide rollers. platform with the openJ.ng ln lhe silo cap. 

av Al, ,o,ce d lr•c.1lon, 
1, , 0 ,, °' 1P9<ifkotlo,, ftvmbe, ll•1H In coh,mfl 3 h 1~ n1o1mW propoMd fOf' o,l9lnol p,ovl• lot1lno. 
1l •ecom-~nd.d qvontiti .. Of'lfy or• li•t• d in colvml"I 7. 

.. tom,m,end•d B 
O;,tont1ty 

A~prow•cl 
0"10l'lhly 

) I Thi, POO- w ill l"IOI b• vpdot•cf .. thow pNtYl• lonl~ OC1'°"1 c~flg 1i1N1tiot.. Of rrt nvmMr d,ot19 ... 
l•f•r 10 <1i1r,.._nt i.we of A.flM.O hhlbh 60·3• for confl91i1ro·tfon oftd ptOYfNOftlt19 lnfofflwtlOtL 
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4) Up-Lock Strikers. In addition to the plat­
form alignment rRil, four lock strikers 
arc mounted in the silo cap. Each strik­
er acts as a cam for one of the four set.a 
of guide rollers thus providing a launch­
er platform stop and a rigid locking 
position for the system. 

5) Down-Lock Strikers. Four down-lock 
strikers are mounted on the crib structure 
for locking the launcher platform In down 
(stowed) position. These strikers form 
a rigid conneclion between the launcher 
platform and the c r ib structure. 

(5) PROBLEM AREA: Launching and checkout of 
the missile requires that the launcher platform be 
locked rigidly to the supporting structure. Similarly 
the platfor m and missile load must be locked rigidly 
In place to the crib structure when tn stowed position. 

Equipment la required which will: 

1) Provide a preloaded and rigid lock position 
at both the launcher and stowed poaltlona of 
launcher platform and mlaalle. 

2) Support designated load. 

3) Withs tand beat and blastcondltlona at alt.ea 
with reflre capablllllee, 

4) Withstand ground s hock 

COHVAII IS A DIVISION o, OIHIIAl DYNAMICS COIPOIIAYION 

5) Align the launcher platform cent.er with 
the s llo center. 

6) Prevent launcher platform movement In 
tbe stowed poaltioo 

(18) REMARKS: Only OSTF and training a lt.ea 
have reflre capability. 

I OATI, 5 January 1961 I un NUMIH: ,.,60-1046 

SAN DIICIO, CAl. I CONTRACT HO. fS.. c.i-ft 7) I llV.: 

UH Curre nt lh,t o f Eff.chve Pogu 
oa gu ide fo, 1nur11 ng Revi11on Pogu. 

ITIM HUMau 5014 

,.,.._2_.,_2_ 



us,u WE,VON SYSTEM 107A-1 GROUND o,uATIONAL EOUlrMENT LIST. SUIES E AND f 

SM 0 6S I CONVAll •ASflOHAUTICS CONVAIR IS A DIVISION o• GlNOAl DYNAMICS toa,oRAflON 
, 1, 1, , C)I w m 16) "' no, ( 111 ,.,, l '3) 1u , 
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2:o ~~ :"' NUMIU :::::~ v~ .. 

5015 27-27729-1 CHARGE UNIT, Est CFE 
Spec 27-02371:!-l LIQUID OXYGEN 150, 000 
EID-27-2004 

REASON FOR DELETION 
The requirement for this item no 
longer exists, due to revisions in 
launch sequence programming. 

(4) NOM ENC LA Tur E: Charge Unit, Liquid Oxygen. 

The liquid oxygen charge unit comprises the following 

The ~sembly recommended a t OSTF No. 2 

nk a blles recommended for operational bases 
~ pr c with inetrumentalion fittings. The 

principal subasscmblles: ~ e not provided with these fittings. 

1) Tank assembly ~ (5) PROBLEM AREA: A quantity of liquid oxygen Is 
2) Fluid cont.rol pressurlza~sta.l n required in the mlssUeborne propulsion system 60 
3) Electrical power iont nst.allaUon seconds prior to engine start. This I lquld oxygen is 
4) Vacuum system I lation required to maintain a net positive suction bead at the 

The tank aasembl;@,.des a l14uld oxygen storage 
turbopumps. The transfer of liquid oxygen must be 
accompllshed during launcher platform rise and In 

t.~nk wllhln a liquid oxygen shroud tank. A vacuum proper sequence during the countdown procedure. 
I ,aulated tank surrounds the &hroud. The Quid con-
trol and pressurization lnstallallon consists of valves, Equipment is required which wUI supply this liquid 
regulators, guai:cs, a helium blanket subsystem, and oxygen. 
a nitrogen purge subsyatcm. An ac electrical power 
system and a de control syswm comprise the elec- (18) REMARKS: Thie Item was formerly listed ae 
t.rical power and controls installallon. The vacuum the llquld oxygen &ubcooled slug unit (FSC Nomen-
system installation Includes a vacuum pump, an oil clature: Subcooler , Liquid Oxygen, A/F 32R-2), 
separator , a ahutoff valve, and a vacuum guage. The requirement for subcool!ng the liquid oxygen 

by liquid nitrogen hae been deleted. 
The liquid oxygen storage tank ls filled with 450 
11;ullons uf ll<1uld oxygen. By preeeurl~lng the tank 
a maxlmum of 400 gallons of liquid oxygen Is trans-
(erred to the misslleborne e<julpment while the launcher 
platform Is rising to launch position. The amount of 
liquid oxygen transferred la controlled by the mleelle-
bor ne equipment. 

8v A,, fore• d 1,.,<t.on 
1 l"o,1 o, -.oet ,f,cohOft l'lvmbe, luted i t1 <oh,1ffift l 11 tht "'u"'M ' propoHd fo, ori9lnol p,o..,i1Jonin9, 
1 ff! tO"""l"l'IPl'ld'ed qJon11tu1 t only or• lh"•d ;" col"'"'" 1. 

1,1om""'•nd•d B 
Ovonhly 

A11,uo ... • d 
Ouof'll1ttw, 

3 Hu, poo• w,11 r,of b• v pdot•d to ,how p,·o .,.l,ion1"9 octi°", ,onli911rotion, or pon n1,1mbe, chongu. 
lteff'• 10 t u n ent '""'• of • f BMO f . h,b,, 60,36 to, ton flgu,atlon ond p,owhion1"0 lnfo,motlOI\, 
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f 1IIM GIi 
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NO 
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I ' J · ~(QUI NCI 
CLASS 
COO! 

MFG 
Sftl4l , ... u NOMINCIATU•f ~2: UNIT ... ,1 

:,io. < 

~ 60 
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NUMIU o• OWG. 
NUMIU 

:,o Iii :l 7 · f!U073 · 1 

Spec 2, ·09.i81.i - I 
EIU-2 i -9:Jr, 7 

SYsn;M ASSY. 
COLLIMATOR 

Est CFE 
G, 120 

rsc NOM ENC !.ATt;TIE: 
ACCESSORY GHOUP, COLLIMATOR, 
INERTIAL GUIDANCE SYSTEM 

(4) :-;();\l£1'C Lt\TlrHE: (PKS) Syst<>m Assembly, 
Collinmlor . 

This it<:m provides an optically unobstructed path for 
a beam of lil{ht bNw<'cn the missilebornc inertial guid-
11111•,• •v~lt ·111 IH IR1 qlnhl1l 1.1•1l 11lc1tlorcn 1101·ru 11tle1t1 
11ntl 11 , 111l111111lu1• lu, 1,1 .. it In nu ,,n, •lu11ure1 lfl \h,• 11110 
wnll . l'h,• "lllhl 111111• r,•11111111~ 11lt111·h,ttl lo lh1• nll"~llo 
until rls,·-off, al which tlm<• It s wings upward to 
ct,,ar the- misRlll' :incl lnunchcr pl11tform s tructure. 

Thr colllmator syste m assembly comprises the fot­
lowlng components: 

J l Coll im;ito r •·nclosurc 
l \ Access ladder 
:JJ C'ol llmator support platform 
4) Hench mark supports 
5) Colllmat.or sight tube 
6) Collimator sight tube retraction mechanism 
7) Signal devices 

The collimator enclosure ts an Insulated room which 
houses the collimator, collimator support platform, 
and bench mark supports. This room Is fastened to 
the side of the silo between the sixth and seventh levels 
and houses the operational and maintenance personnel 
for the collimator system. The enclosure 11 provided 

I v A,, lore• d•r• ctroft 

with a positive-action, self-closing door and is 
caulked and Insulated to rnaJntaln a constant 
Internal temperat ur e l evel. A handrall Is pro~ 
vided around the collimator platform for per­
sonnel and t'quipment safety. 

Kin,, ,, lh" 1•1wlu1<111•1• 111 hll'illt•il np1,t·o~l11111\i'iy 
1·l~ht r,•1•l 11 lx>VI' llw levul or 1h11 crlh "lructur1•, 
a lu<lt.lcr Is prov ldcd to give porHonnol 111ft, and 
unrestricted access 10 the enclosure. 

The collimator support platform Is a 3- foot 
6-inch diameter plate which support the col-
Ii rnator rigidly. The supporting structure or 
the plat.form fast.ens to a steel plate mounted on 
the wall of the silo. 

T wo bench mar k supports are housed in the col· 
limator enclosure. The supporting structures 
fasten to faclllty-furnlshed steel plates mounted 
on the wall of the a llo, 

The collimator sight tube provides an optically 
unobstructed path for a beam of light to transmit 
data from the col llmntor to the missile. The 
tube Is constructed of 10. 75-tnch diameter 
aluminum tubing coated on the Inside to reduce 
light diffraction. Neopr ene boots. and 1leeve 

1 • ll'ort o, ,~c, ficot ion ,.umt>., tl1t•d I" co,umn 3 '• tt\• nvmb.r ptopoMd for o tig lf'lol ptovl,lofting , 
1 ltecol'l'!me ftded qvonttti .. only o re llU•d i f'I c·olum.n 7 , 
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joints are installed at t•ach t>nd of the tube . These boots 
and joint~ prt·s,·rv<' alignment at all limes and provide 
OexilJi,• and adjus table connections to adjoining structures. 

Tn,, tube Is construclt'CI In two sections; one section Is 
fixed, th,· o the r 1s movable. The fixed sect ion is fastened 
to th,· cr ib s tru<'lurc with two adjustable Clttings. These 
fittings allow minor adjustme nts in alignment. One end 
oi th,· i Lwct s,•,·tion i s provtckd with an adjustable , Ocx-
1bll' <'•>nnC'ct wn with the collimator enclosure. The other 
,• nd of thi s ,;i,ct ion mates with the hinged end of the 

moval>I ~· s ,•ction of the tube. 

Th,· movahl C' section is fas tened to the structure by a 
hmg,• . A ~,·al fitt ing on the lowe r end of the movable 
s,•,·t,on mates with a similar fitting on the fixed section 
wh,•n thr· tube Is in ope rating position. The upper end 
01 the mov~ble s,·ction is coupled to the missile through 
:, , IH"·•· coupling , nt:oprcne boot, and another sleeve 
l'oupl ,ng . This uppe r sleeve has a 1/ 2-inch thick neo­
rir,·n,· gask•·t that mates and provides a soft contact 
with th,· skin o f the mlss11 e . The upper sleeve Is 
a lso provid,·d with a bar which acts as a window-hook 
fas tt·ne r to k1•cp th,• tube locked to the missile. 

The collim.'ltor s ight tube r etraction mechanis m con­
sis t s of a 190-pound counterwe ight . Upward move­
ment of the missile causes tho window-hook fas tener 
to rf!l casc and the movable section of the tube to swing 
upward through an arc of approx I mately 64 degrees to 
s towM position. In s towed position the re Is a 2-lnch 
minimum clearance between the sight tube a nd the 
:auncher platiorm. A detcnt equipped with a neoprene 
bumper provides shock absorption and prevents tube 
r ebound from the stowed position. This arrange ment 
allows one-man manual extension of the collimator 
tube to operating pos itlon. 

Signal devices consisting of 28-volt de mlcroswltches 
signal the position of the movable section of the col­
limator tube to the missile launcher lift control. 

(5) PROBLEM AREA: An unobstructed refraction- free, 
line- of-sight between the ARMA collimator and the (ATG) 
mlss ileborne stabill:..ed platiorm porro prism must be 
provided . 

Equipment Is required which will : 

I) Be adjacent to the A!G window during platform 
fine alignment. 

2) Retract to a safe position Just prior to miss ile 
rise-off. 

3) Provide baffles or other devices in the tube 
s tructure to prevent light dispersion. 

4) Provide a minimum 9 Inches Ins ide diameter 
aperture. 

5) Have a minimum dimension of 4. 5 Inches from 
the cente r line-of- sight to any Inner cir cumfer­
e nce of the baffle or structure. 

6) Maintain light beam alignment within a tolerance 
of plus-or-mJnus 2 seconds of arc . 

7) Maintain a temperature gradient of not more than 
5 degrees F between the collimator enclosure and 
the missile, In conjunction with a flow of con­
ditioned air. 

Ute Ct.1rre n1 l,,, of Effective ,0911 
o, 9vid1 fo, iMertin9 R1v1tlon Po;H , 

1nM NUMNI, 5016 
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50 17 27-99064-1 SYSTEM ASStMB LY. Est CFE 
Spec 27-09577-1 GASEOUS OXYGEN 9 ,000 

EID-27-9270 VENT MECH ANISM 

FSC NOMENC LATURE: 
VENTILATION SYSTEM , 

GASEOUS OXYGt: r-; 

(4) NO:MENCLATU RF.: (PNS) System Assembly, The pivoted inlet pipe is at tached to a hydraulically 

Gaseous Oxyge n Vent :Mec hanism. actuaLed arm des igned to swing the pipe 90 degrees 

to a vertical position to clear the miss ile Just before 

The gaseous oxygen vent system consists of the fol- Lhe elevator starts !ls rise to launch position. 

lowing components: 
(5) PROBLEM AREA: The r apid boil-off o f gaseous 

I) Outlet pipe and flexible bellows oxygen from the missile oxygen boil-off valve creates 

a se.rlous safety problem in the silo. 

2) Flexible duct fro m the fan Inlet to the outlet 
of tbe bJnged retractable pipe Equipment le required which Is capable of blgh 

velocity transfer of gaseous oxygen from the boil-

31 Straight section o f fan Inlet pipe off valve to the facility air changing chambers where 

thi s gaseous oxygen Is exhausted from tbe s ilo and 

4) Hinged and counterbalanced pivoting section dispersed. To prevent missile damage, the equip-

of inlet pipe approximately 18 Inches Inside ment provided musL be automatically retrac table 

diameter and 12 feet long from the miulle prior to lift t o launch position. 

The sys tem la designed to carry a large vol ume of 
ai r -oxygen mixture as it pours from the missile liq-

' uld oxygen holl - of! valve. The equipment provides 

r apid dilutio n and evacuation to prevent excessive 
concentraLlon of oxygen and consequent safety hu.ard. 

During standby and liquid oxygen loading the pivoted 

Inlet ptpe la In a borlzontal position. When lo tble 

position. the pipe removes the gaseous oxygen as It 

bou1 from the gaseous oxygen relief valve. 
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,11C1 

NO. NUMUI 01 owe. 
NUMIII 

5018 27-99061-1 
EID-27-9274 

SYSTEM ASSY. 
SUSPENSION. 
CRIB 

Est CFE 
.29 ,500 

FSC NOMENCLATURE: 
SUSPENSION SYSTEM, 
SILO CRJB, GUIDED MISSILE 

(4) NO'.'Ytl-:NCLATURE: (PNS) - System Assembly, 
Suspension, Crib. 

This system consis ts of four wall brackets and eight 
crib susp<•nsion shock stru ts. 

Th<' four v. a ll hra(·kPts urc mounted 90 degrees apart 
on th,· wal I of th<· sllo. These bracket s support the 
1· 11h susp,·nsion shock struts. which in turn support 
th,· 1·r1h 

1-: il(ht shock struts, paired into four sets, are equally 
spac,:d around the p,:riphery of the crib and a t tached 
10 the wall brnckcl. 1-:ach s trut is 60 feet tong. Each 
strut consists 01 a c entral spr i.ng capsule with a 
5-inch diameter ..:,·ntcrcd s trut rod al each end of tho 
c.iµsulc. The end of one rod attaches to the silo wall . 
bracket: the end of the other rod attaches to the 
crib. The spring capsule comprises six concentric 
pairs of s prings a nd six spools. moun ted to form a 
column. S<'ven spacer plates and three rods extend­
ing the leni,:th of the column, hold the spr ings In 
posit ion . 

Each strut provides 23 inches of vertical deflection 
from free he ight. and sustains the loads incurred by 
lh le deftttt1on 

l y A" Fore• di, • t"h0"! 

(5) PROBLEM A.REA: The silo launching site must 
be capable of launching a missile after experiencing 
a near mies by a nuc lear weapon. 

Equipment Is requ ired to Isolate the loaded crib 
structure from lhe ground s hock created by a nuclear 
explosion. The equipment provided must be des igned 
to wllhstand the loads Imposed by the following 
conditions: 

1) Missile installation 
2) Raising and lowering of launcher platform 
3) Stowed and launch positions of launcher 

platform 
4) Propellant loading 
5) Missile launch 
6) Ground s hock 

(18) REMARKS: tTechnlcal Figure-A approval of 
th is Item granted by AFBMD TWX R2201002 dated 
22 March 1960. 

Thie item supersedes Item 1119 In part per 
Provisioning Conference action 19 February 1960. 
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DAlllPf.H Al'sD LOCK SYST•:M 
SILO CRIB, GUIDED MISSILE 

f9) LI O .. , 1131 11 , r 

I UNIT 
,tici 

~ 

Est CFE 
I 1·1,·100 

(4) NOM F:-.c LA Tl n•: : ('PNS) - Sys~t'm Assembly, 
Lo<-k :Lnd Oam11t·r. 

friction blocks which bear against the 
center rod or the crib suspension shock 
strut. F.ach damper exerts a force of 
950 pounds . This syst<-m <'OmprL,s,•s lhe following locks and damp­

er•: 

II 

:l) 

3) 

V(·rll<'al srrinl( ..:,1p1<ult' locks. Four vertical 
s1,nn).:. \ ·:q,suJc.· lv,·ks, one on each set of 
su:-1,.,,,,..1<111 ,;l rut,=;, lock tht· struts Into single 
unit:- :in•I l<'\'<·1 1.h,· ('rib 1,rior to launch. t:ach 
lo<·k ,ni; ti,·, it· •· consi!<LS or a hydrauI le cylinder 
anti Ju,:ki 111: fork. T·h .. fol"k locks the strut to 
,uthln I . 16-rnch or nominal length from a 
ma.ximum initial error of plus-or- mlnu11 3 

rncht•s . 

Hori1.0nt:J.I cnb-to-silo locks. Three horizon­
ta l locks cons1stlng o( a hydraulic cylinder on 
the c r ib 11,tuch exerts force against a striker 
pl.,t<- m tht· silo wall, arc locawd 120 degrees 
apart in the upper area or the silo. These 
lock~ 1><>s ition the crib centerline to within 
plus-or-minus O. 06-lnch of the silo center· 

line. 

Vertical ~hOC'k stru_1. dampers. There are four 
dam1><·rs, one ror each set of shock strul.8. 
t:a<'h ,la.mpcr cons~ta of spring loaded 

•• A,ir fo•<• d 1•40<'hon 

-1) Hur11.ontal crib-to- silo dampers. Four 
honwntalclampcrsan, t•qually spaced 
around the periphery of the crib. Each 
damper consists of a telescoping rod 
attached to a set or spring loaclcd friction 
blocks which bear against the dampt• r rotl . 
Each damper cxcrti; a force of :.!UU 1)0unds 
and is capable of plus-or-minus 8 inches of 
vcrllc,d motion and plus-or-minus -I Inches 
of unilatera1 motion. 

(5) PROBLEM AREA: The silo launchinl( site must 
be capnblc or launching a missile after experiencing 
a near miss by a nuclear weapon. 

Equipment is r equi retl to dampen ground shock vi­
brations, lock the crib lo the 8ilo to provide a stable 
structur e for launch, and position the crib center-
1 lne to the silo center I ine under all load condiUon. 
The system provided must be d(,s1gn<'<I to withstand 
the loads imposed by the following conditions: 
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M '"'" le ms1.alla11on 
1ta1~i"I( and l owering o! l auncher platform 
s1nw<.-d and launch poslllona of l auncher platform 
1'ru11ellanl load.Ing 
Launch 

I 
I 
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(IK) Rt:MARKS. -r 1'cchnical Figure- A approva l srant.ed 
h~ AFB~IO TWX R2201002 dated 22 March 1960 . 

This item eupersedu Item 1119 lo part per P~l•lonlog 
Conf Prence aCtlOII 19 February INO. 

COHVA• 11 A DlVISION Of CMHlllAl DTNAIIUCJ CCMN>IATK* 
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STO(l HIIMNI 
Z:f ~~· 

Gtf 2'!: ~3-~ .:z 0 

"'"' :ic~ .. ~-· I I Sit(. ... ~...,> raQ ~~~ MQUtNCI MIG. NOMfNCtATUlll ~ow UNIT z:z• ,,..,._ 
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. S020 27-99096-1 SYSTEM ASSY. , Est CFE 

... 

EID-27-9288 COUNTERWEIGHT 88,700 
FSC NOMENCLATURE: 
COUNTERWEIGHT, 
LAUNCH PLATFORM, 
Ml.8StLE lJFTlNG 

14) SOMENCLATURE: (PNS) System Assembly, Equipment le ni~lred to minimize lbe power re~lred 
<.:ounterwctght, to raiae and lower tbe loaded missile launcller plat-

form. 
Thl11 u.emhly conaista of iron and steel elabe and two 
ehnve aubuaembUe1 • (18) REMARKS: tTecbntcal Figure-A approval 

1rant.d by AFBMD 'IWX R2201002 dated 22 March 
Th<' slab anit·comprlaes appro,clmately 26 cut Iron 1960. 
and 3 steel alabe bpltcd together to form a 541 ,000-

Thi• Item auperaedea Item 11111 ln part per Pro-
pound count.er-weight at operational sites. Approx-
iminely 19,000 pound• or addillonal weight le required Y11IOll111C Oollfenince acuoa 19 Februa..,. 11160. 

at OSTF and training altea to compensate for special 
equipment inatalled on the launcher platform. The 
unit measures approlCltMtely 19 feet wide, 3-1/2 feet 
deep . and 2-1 feet high. A V-ahaped groove In each 
vertical end of the counte~lght accomodatea :a guide 
rail. Gui<k- ahoes are mowited on the two faces of each 
groove to provide bearing aur(acea for the guide rail. 

Two sheave uaemblles, e3eh weighing appro,cimately 
• ,650 powtds, are bolted to the counterweight assemb-
ly, one on each s ide. Each sheave la provided with 
five grooves lO accomodate the drive system wire 
r upee. 

(5) PROB LEM AREA: The launcher platform, to-
gel.her wilh a fully loaded mJsaile and all CSE on 
the platform , mwll be raised to ground level prior 
to launching the mlaetle. Various othe r Ol)<) rat1 ons 
Involving checkouund teat also require missile surfacing . 

._,. Al, Fo~• d i r• ctt0,'h 
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SYSTEM ASSY, 
GUIDE RAILS, 
COUNTERWEIGIIT 

Est CFE 
8,700 

FSC NOMENCLATURE: 
GUIDE RAIL, COUNTERWEIGIIT 
MISSILE LJFTII\G, 
LAUl\CII PLATFORM 

(4) NO;\lt:NCLATURF.: (PNS) System Assembly, 
Guidt' Rails, Counterweight. 

This assembly comprises the following components: 

I) Countcrweiithl guide rails 
2) Brnckets 

The guide rails arC' mounted vertically ln the launch­
er platform counterweight shaft to restrain lateral 
movement of the counterweight. The rJ.ils arc fabri­
cated of 8 - Lnch hy 8-inch by I-Inch thick steel angles . 
Each rail is welded to a I-inch thick backup plate 
appro:dmatcly l:.! inches wide. The backup plate Is 
reinforced by a I-Inch thick, 4- lnch wide welded 
steel rib. For case of hand! ing and to facilitate 
assembly, the rails are fabricated in sections and 
fitted end-to-end forming an over-all length of 
approx imately 136 feet 9- l / 2 inches. 

The brackets a.re shorL steel bars used to secure the 
guide rails to the crib structure. One side of each 
bracket ls welded to the back of the guide rails. The 
other side is bolted to a casting which ln turn Is 
mounted on a ch:innel beam attached to the crib struc­
ture. The castings are shimmrd to Insure that cam­
ber In the 1tUide r :11\ s 1s less than :J i l:s-inch in 40 
feel. Abovl' 947 fct't thC' l(Uldc r ail,- an• :1d)u1<tcJ lo 

Sy An rc .. c• duec.1•0" 

allow o. 3-inch clearance between the counterweight 
shoes a nd Lhc guide rail face, Below 94 7 feet the 
l,'Uidc mils taper to a clearance of O. 6-inch. 

(5) PROBLEM AREA: Missile launching from a n 
underground crib structure requires raising the 
m issile to ground surface prior to launch. Various 
other operations which Involve checkout and tests also 
require missile surfacing. 

Equipment Is required to prevent lateral mOI/Cment of 
the launcher platform counterweights under both static 
and dynamJc conditions. 

(18) REMARKS : tTcchnical Figure -A approval 
granted by AFBMD TWX R2201002 dated 22 March 
1960. 

Thie Item supersedes Item 1118 In part per Pro­
visioning Conference action 19 February 1960. 

1 P0"'1 or '-CC'-l f •~hon nv..-1 • l11••i ' " tof uffln ) f \ •h• rivmbet ptopoutd fo, on g i"ol pro•11f(U\1n9. 

l • • c,om"'~ ftd•d q uol'lttHP \ IJ"-ll' Oft': hUotd ,,.. <Oh;ffll'I 1 

•• -f'Off'tt'lll' /',d~d B 
Ovontuy 

.4vpro•ed 
Ouo,.,111y 

l "'"" poge .,.rn nol ff ... pdoted 10 1.ho..,.. p,o•ot icninv och,on, conflow,aliol"I. Of'" port nu mb~, chol"9•• 
l •fer ro '"''""' 1nu• o• Af&MO hhib ,1 60-36 to, co:nfl.g-urotiOft and provlt lCW'I~ Jflformo11on 

4 ,,~,,.,, "'d•U>III?\ common ,no;:• • 111'1 
ocf10<«""' COfflpr.r• o~t o, o,~o. 

11 81 

joAn " .Janu,<r) l!IGI LIST NUM8U: AP60- I 046 

SAN 041-GO. CAL I CONTIACl NO ,s.. c. ,""'f'I n ( 11v 

11 61 111, 

~ c 
Ov> 
-oo -·-.... 
0 .. • 

z 
g 
c 
V 

9 

OSII 
No 1 

~ .. 
~ 
z 
:, . 
~ -. 

)16-C L----

~67 

106 

OSfF 

8 mo No l 

4/l4/GO 
S76,0 

H6E 

t 
3/22/60 10/12/6( HO 

HI 

S11 

571 

S19 

SS6 

AIC 

u,~ Cutt~n, \111 o f U fec1tve rooe-1 
en gv•d• for ,nw,11n9 Rc,v,, ,on Pogcs 

I 

I 

' 

12 

12 

12 

12 

l2 

12 

17 • 

~ 1 · ! c 
e l 0 § z ~ :, , - • c.) c i.'5 i < 

,. 
V 

';: 

< 

CONTRACT NO Af 041647~370 

(ONTIACT NO A l 041647 l-J4• 

CONTRACT NO Af 04(6 47--•Ul 

·+ - --P-
CON1'U CfN0 AP 0-4(647>-60 S 

1 

1 

I:? 

12 

12 

12 

12 

12 

Ill• N\IMH• [()'/ J 

••• 
z o. 
-; ... 
§0 



i 
' 

i 

I 

I 

I 

I 
I 
1 
I 

I 
. 

I 

• 
USAF WEA,ON SYSTEM IOTA-I GIOUNO OPEltATIONAL EOUIPMENT LIST, SERIES f ANO F 

SM-6S I CQNVAll••\SrlONAUft(·S CONVAII IS A DIVISION Of GINUAl DYNAMICS tO•POUTION 
I ,,1 ,,, ('1 m ••• "' 110, 1111 ,1,, " ) ) t 14J 

SIOC« NUM811 
Zt I ~ _,_. 

I 
Z• w 0 CSI Q~ <O oi~ ;t z .... ~ .... 1UM vw SPIC - .. < UNtf N ~W > w- o Ott~ o<O ;(QUINCI MfG NOMINClAIUll ~~~ z:z: ;~~ ,,. .. .... ,, =>O CIASS SUI Al ,,. .. PIICI 

sv NO COOi NUMl fl 01 owe. :,( .. .. 8£v"' ;jv gis 
00 NUMIII ~ v~ .. 

:,022 27-!J!J094 • I SYSTEM ASSY, Est C~'E 
EID-27-9269 DRIVE. LAUNCHER 194,800 

PLATFORM 
rsc NOMF.NC LAT URE: 
DRIVE ASSEMB LY, 
LAUNCH PLATFORM. 
GUIDED MISSILE 

(~) NOME:-.c L ... \Tli Rr:: (PNS) - System Assembly, 2) Ma in Heductlon Gear: The high - spce<l motor 
Dr ive , Launcher Platfo rm. Is connec ted directly to the ma in r eduction 

gear which has a r e duction r atio o r 
This system. which ra ises and lower/I the launcher 12,077: I . Thl1:1 reduction ~car drives two 
platform, comprises the followi ng subassembltes: traction sheaves, through fl exible couplings, 

shafts, a nd d rive gears. 
1) Mo tors: Two identical L25-hp , 480-voll, 

60- cycle, 3-phase. open-dr ip-proof, 3) Au.~iliary Reduction Gear: The low-s pt'cd 
c rane-and-hoist-wound-rotor electric motor Is connected lo a n auxiliary r eduction 
motors arc provided. These motors have gcnr through n shaft :u,d ncx iblc C'onncc t lon. 
th(• following character istics: T his auxiliary r cducllon gear has a gear 

ratio of l l. 3: 1. Output of thi s r eduction gear 
Synchro nous speed - 1800 rpm is transmitted to the main r eduction gea r for 
Te mpe rature , amhicnt - 40 deg C further reduction , through a shaft a nd c lutch 
Tc• mperaturc Hise - 70 dl'g C assembly. 
lnsulation - Class B 
Minimum breakdown tor q ue - 275 percent _4) Clucch Assembl y: The aux ii iary r eduction 
Frame - Nt: MA 505 gear Is disconnected fr om th e main r eduction 

gear during high-speed oper ation , by means 
One motor Is used for h igh-speed hoisting of a clutch coupling. The cluteh coupling is 
a t a ra te of 2. 4:l feet per second; the other located between the auxUlary and main re-
motor is u"cd for low- speed hoisting at a duc tlon gears, and is disconnected by a 
r a te of O. :l4 to 0 . 26 fee t per second. Each hydraulic cylinder tha t actuates a lever con-
motor drives a tachometer generator, ncc ted lo the gear coup) Ing. 
rated 230-volt de, at 2300 rpm. Tac ho-
meter generator speed Is 2300 rpm when 5) Brake Asse mbly: A 28- l / 4-lnc h diameter 
tl1<· mo to r spec<l Is 1800 rpm. disk Is attached to the shaft of the high-speed 

lh · '"'' Jn,c• dntc1ton. 
1· ft,.• c• ,prc•l1cat,o01 •. .,,.., •• 1 , , ,,. <?lvrnn J 11 1f'le ""mb.r ptop,o ... d fo, ot,olnol pro"'"or11no. 
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motor ,\ l '·shaped yoke mountl'd around the 
disk holds [our hydrnulically actuated brake 
shoes. These 8hoes, or faU-snfe design, exert 
break1 n1,: pressure on both sides of the disk 
~lmult.1n<'Ously. 

6) Traction :>lwaves: Two traction sheaves. driven 
from Oil' main rNluction gear, along " ith the 
wire rope subassembl ics , provide the means of 
r aisin!( ~ml lowering tht> launcher plaUorm. 

7) Motor Controls: Both motors are controlled 
from a common salUrablc -reactor type control 
network. Speed and direction commands are 
presented in the rorm of sever.ii preset command 
volt:1ges lrom a re[crcncc voltage supply. 
Thc~c command vollagcs arc automatically 
switched into the reference volt.'lge selection 
circuitry by outputs rrom the control monitor 
group (Item :,035). Motor speed la cont rolled 
by tachometer feedback control. The control 
circuitry. amplillers , and power transformer 
arc housed in cont rol cabinet No. I, which weighs 
approximately GOO pounds. The saturablc and 
secondary re.tctors, and the secondary resistors 
arc housed In control cahinet No. 2 which weighs 
approxim:11ely 3000 pounds. 

8) Base Struc ture Subassembly: This subassembly 
Is construi,tcd or I- beams, steel plates, and 
grid!'. The sub:tssembly Is Installed on the first 
lcv<'I of the silo. This subassembly supports the 
electric ml)tors, transmission subassel'!lbly, 
counLCrwcights. and approximately 50 percent of 
the launcher platform weight . 

(5) PROBLEM AREA: MlssUe launchlng from an under­
ground crib structure r <>qu,rcs ra.,smg the missile to 

ground surface prior to launch . Various ocher opera­
tions which invo lve checkout and tests also require 
missile surfa.cing. 

Equlpment capable of raisin!( the platform together with 
a fully loaded misslle nnd all GOE/GSE on the platform, from 
the stowed to launching position, is required. T he equip­
ment provided must be des lgncd to make controlled 
stops at any point of trav i,I under any load conditions, 
and must raise the missile into launch position within 
prescribed time limits. Local and remote controls are 
requJred for ope ration of this equipment. 

(18) REMARKS: t Technical Figure-A approval grant.ed 
by AFBMD TWX R2201002 da ted 22 Marc h 1960 . 

This Item supersedes item 1118 ln part per Provisioning 
Conference action 19 February 1960. 
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r,023 27- 99092- 1 SYSTEM ASSY .• Est CFE 
EID-27-9289 CABLE AND GUIDE, 146 .ooo 

LAUNCHER PLATFORM 
f'SC NOMENCLATURE: 
GUIDE ASSY -WffiE ROPE SET. 
LAUNCH PLATFORM, 
MISSILE U FTING 

(4) NOMENCLATURE: (PNS) System Assembly, The ropes terminate In a tension equalizer in 
Cable and Gulde, Launcher Platform. Quadrants II and lll. This tension equal izcr even OJ 

the tension between the two s<:ts of wi re rope thruugh 
Thie aesemhly c-umprisce the following components: a crossbar which trans fera a portion o.f the excess 

tension In one set of wire ropes to the other set until 

II Wan· rope subassembly the tension in both sets is equal izcd. 
:!) Tension <:(jualizer suhassembly 
3) ldl er sheaves Four Idler sheaves a re mounted on the underside of 
4) Gut<k r :uls the launcher platform. one sheave at each corner. 
5) Guid,• r:111 brackets These sheaves rest on the wire ropes and support the 
6) Guide roller subaseemblice launcher platform. Shortening or lengthening the 

wire ropes in the launcher platform shaft raises or 
The w1r,· rope subassembly consists of two wire rope lowers the launcher platform. 
sets. five win! ropes to a set . Th E' sets are connect-
ed to the under side oC the first level below the drive Three vertical guide rails are attached to the inner 
mechanism in ~uadrants I and JV in the counterweight sides of the launcher platform shaft structure. These 
shaft. t:ach set loops down and through the counter- rails minimize lnteraJ movement or tilling of the 
weigh t sheaves. up and ove r the dr ive sheaves. launcher platform and provide a smooth vertical track 
down the launcher platform shaft . under the launcher for the launcher platform guide rollers throughout 
platform . and then up the launcher platform shaft to Ute full r ange of launcher platform travel. The ra ils 
clt>vation 991 reet where the ropes are secured In arc of I-beam construction with the nangcs mach ined 
Quadrants II and m. Each wire rope ls approximate- to provide a smooth bearing surface. One I-beam 
ly 1-1 / 2 inches In diameter with a 6 by 25-1-6-6-12 rail, 17 lnchee deep le located In Quadran t lll: two 
etrand with a minimum breaking strength of 228,000 I-beam rails. one 17 Inches deep and the other 10 
pounds. Inches deep, are located In Quadrant IV. The larger 
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r :11 le extend from elevation 851 feet 9 Inches to elevation 
!HJ I r.,c1 :1 Inches. The sma.11 rail terminates at elevation 
977 feet :l inches. Camber In the rails docs not exceed 
o. 1!75-inch In 30 reel. Small angle brackets are welded 
along the back of the guide rail s at Intervals. These 
brackets arc bolted to fittings fastened to the crib struc­
ture . The use or s hims and s lotted bolt holes permits 
accurate vertical alignment of the guide ralls. 

Thre" gu ide roller subassembl ies are attached to the 
bottom level of the launcher platform and mate with the 
three icuide ra ils. Two large roller subassembllcs are 
attached to the launcher platform at the next higher level 
and mate "1th the two large guide rails. Each suba81em­
bly consists of two rollers mounted on a large casting. 
The guide r ail passes between the rollers. 

(5) PROBLEM AREA: Missile launching from an unde.r­
grou:1d crib structure requires raising the mlBslle to 
ground sur face prior to launch. Various other operation• 
which involve checkout and teets also require mlseile 
s urfacing. 

Equipment is r equired which will align the launcher 
platform verticall y in the s haft: support. raise. 
and lower the launcher platform between 11towed and 
launch po11itions: and minimize horizontal s hifting or 
twisting of the launcher platform under both static 
and dynamic conditions. 

(18) REMARKS: t Tecbnlcal Figure-A approval 
granted by AFBMD TWX R2201002 dated 22 March 
1960. 

Thia Item auperaedea Item 1118 In part per Pro­
vlalonlng Conference acuoa 19 Febnaary 1960. 
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5025 Hahn & Clay Machine TANK, HIGH 
And Boiler Works PRESSURE GAS, 
1005 SLUG FILL 
Spec Cont Dwg 27-02454-1 f'SC NOMENCLATURE: 
EID-27-2007 TANK, PRESSURE 

(4) :-1 >MF.I\C LATUHE: (P:~S) Tank, High Press ure 

~ Gali, Slug Fill. 

~ The tank ,.s a slightly e longated cylindrical high ~ 
pressure t.'\nk approximately 44 inches in diameter 
muuntcd with the major axis vertical. The %on-
t.'\inS gaseous nitrogen at 4000 psi o~ng 
sure UBt.'<.I to prcs11urize the Ii uld ox n slug unit 
lor tran,;fcrr1ng liquid ox:yg~e le. The 
tank is located on th~I of the launcher 
platform and has a , weight of 8000 pounds . 

(5) PROBLEM AREA: To Improve starting character-
lst ica liquid oxygen mUBt be forced to a point dlredly 
upetream of the rocket engine propellant pumpe duri~ 
the lwit 60 eeconda prior IO elltine etnrt , 

A device la required IO perform this operation. 

1 .. Alf J o re• d•r•chO'I. 
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Est CFE 
5,000 

REASON FOR DELETION 
The requirements for this item no 
longer exists, due IO revisions In 
launch sequence programming. 
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5026 Spec 27-0618 1-3 CONSOLE. Est CFE 
EID-:.!7-6156 LAUNCH CONT ROL, 20, 000 
RCA UNITARY CONCEPT 
1023692-502 FSC NOMENCLAT URE: 

CONSOLE, LAUNCH 

I CONTROL 

(4) NOMENCLATURE: (PNS) Console, Launch Coo- mjssile launching. This concept further requi res 
trol, Unlt.ary Concept. thaL standby status be Incorporated as an integral 

part or launch equipment and provide sufficient 
Thie ltl'm consisu1 or a tahle-typc console which indications to establish the aLate or readiness for 
measures overal l approximately 72 Inches wide, -lO launch. 
inches deep. 42 Inches high. The console weighs 
approxJmately 500 pounds. EquJpment Is required which will satisfy the foregoing 

parameters. The equipment supplied must hold 
The console comprises left hand and r ight hand legs fault lndJcatlons to a mfolmum and provide a summary 
with communication panels, and a center panel. The or the individual r esponses displayed on the chassis 
center panel contains the status Indicators and controls panels of the relay logic units. 
necessary to permit one operator to launch a missile. 
Thia panel includes a countdown clock, target and (18) REMARKS: Function of this Item Includes 
burst selection, fuel and liquid oxygen load meters, functions of It.ems 79. 7, 79 . 8, and 79. 8. 2 In 
missile fuel and liquid oxygen pressure meters, Report No. ZM-7-357. 
systems operatlon and !ault indicators In bar-gr aph 
form, and commit sequence lndJcaUona. Thie Item Is used with Item 5027. During 

operational checkout the combination or items 5026 
(5) PROBLEM AREA: The unlta.ry concept requ.Jres and 5027 functions as a single unit. This Item 
that one operator (launch control ofilcer ) accomplishes le s lmillar Ln function to GOE Item 5034 used at 
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5027 27-68910-1 ASSY, SEQUENCER AND Est CFE 
Spec 27-06182-1 RESPONDER GROUP, EOC 240, 000 
ElD- 27-6201 FSC NOMENCLATURE : 

CONTROL - MONITOR GROUP 

(4) NOM ENC LA TUR£: (PNS) Assembly, Sequencer Relay logic unit No. I contains the subsystem logic 
and Responder Group, Serles E Operational Capa- tor the following: 
billty (EOC). 

I ) Erection control 
This unlt consists of relay logic unJts No. I and 2) Facility control 
No. 2 , and launch stgn4l responder units No. 1 3) Propellant level control 
and No. 2. 4) Pressurization control 

5) Liquid nttrogen/heltum tanking control 
Each relay logtc unit ts contained In a palletized 6) Fuel tanking control 
rack-type structure measuring approximately 8 7) Liquid oxygen tanking control 
feet wide , 3 feet deep, and 6 feet high. 

Re lay logic untt No. 2 contains the subsystem logic 
T!:ie relay logic unit contains the relays. com- for these subsystems : 
pa.raters , del::ty devices. and wiring necessary 
to perform the various operations, In proper I) Guida.nee ground control 
sequence, required to launch a missile sue- 2) Re-entry vehicle ground control 
cessfully. Each chassis of the unit Is equipped 3) Autopilot control 
with AN-type connectors which are brought out 4) Missile ground power control 
on the bock s ide of the unit. AUownnce for 5) Engine ground control 
future modification 1B provided by approximately 6) Hydraulic control 
30 per cent spar ea In the termlna le of the wlr Lng 7) Countdown control 
harnees at the AN connectors. 

Responder Unit : Each responder unit Is contained In 
AU chassis pull out from the front for replace-

a palletized rack-type structure measuring approx!-ment. The chassis panels dleplay lndlcators mately 8 feet wide, 3 feet deep, and 7 feet hlgh. 
which permit static monitoring of Individual 
eyetem responsee, 
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This unit contains the necessary relays, simulators, 
delay devices. and wiring to simulate the functional 
ctrcutt.ry of the missile and associated GSE. 

The responder, through switching connections, responds 
to all control signals originating at the launch control · 
console (Item 5026) or relay logic uruts. For a given 
Input signal the responder unit provides suitable replies 
to permit the full operation of the launch control sys­
tem. The responder unit includes fault Insertion to 
test the ability of the system to detect faults. 

The launch signal responder unit No. 1 contains the 
responder logic for the following subeyetems: 

1) Missile ground power control 
2) Liquid oxygen tanking control 
3) Liquid nitrogen/ helium tanking control 
4) Fuel tanking control 
5) Facility control 
6) Erection contro 1 
7) Propellant level control 
8) Engine ground control 

Launch signal responder unll No. 2 contains the respond­
er logic for the following subeystems: 

1) Re- entry vehicle control 
2) Autopilot 
3) Hydraulic control 
4) Pre.ssure transducer 
5) Guidance ground co:itrol 
6) Countdown comrol 
7) Pressurh.atlon control 

Each of the logic and responder units wetgha approxi­
mately 4000 pollnds. The units are portable am! can 
be bandied with stamlard equipment. 

(5) PROBLEM AREA: The unitary concept r equires 
that one operator (launch control officer) accomplish 
miss ile launching. A relay logic system. time se-

' · quenced to effect a launch within the prescribed time, 
ts necessary to achieve this degree of automation. 

A periodic checkout of the launch control system ls also 
required to verify the system ope.rational read lness 
for a tactical launch. 

Equipment le required which will satis fy the fore­
going parameters. Fault location indicators In this 
equipment must be held to a minimum. However, 
those indicators which are requ ired to asce rtain the 
existence of a malfunction which will Inhibit count­
down or state-of-readiness must be supplied. Where 
necessary, these logic unit fault indicators mus t be 
summarized on the launc h contro l console (Item 5026), 

Equipment Is also required to check out the launch con­
trol system by r esponding to control signals originating 
at the launch control console or relay logic units. 
This equipment must provide suitable replles to ~rmJt 
the full operation of the launch control system. Thls 
will provide a means of determining IJ the relay logic 
units are functioning properly. 

The equipment chosen must also Include fault lnse.rtlon 
to test the ability of the system to detect faults and to 
provide the unit proficiency system capabtllltes. 

(18) REMARKS: Functions of Ibis Item Lnclude fu110-
Uon11 of Items 64.5, 80. 7, 80.8, 82.4, 82 . 5, 83.2, 
85. 4, 89. 3, 89. 8, 94, and 95 In Report No. 
ZM-7-357. 

This Item le used With Item 5026. During operational 
checkout the comb.lDatioo. of Items 5026 and 6027 f1111cU01111 
a.a a single unit. 

TbJs Item Is similar ID function to GOE Item 5035 lllled 
at Series r sites. 

Superseded ltema 1202 and 1203 are Incorporated with this 
Item. 

U, e Cuuent li1t of fffecriv• ,og•• 
01 gvide fOf' ln1,er1ing l•vi, ion ,o .. , . 

ITUI NIIMMI: 5027 
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5028 Solar Aircraft Co. POWER SUPPLY Est c·FE 
t 26127 AND DISTRIBUTION 4,000 
Kurz and Root UNIT, STATIONARY, 
5301021 GSE 
SpP.c 27-06191-1 FSC NOMENCLATURE: 
EID-27~171 POWER SUPPLY- DISTRIBUTION 

SET 

(4) NO:IIENC LATURE: (PNS) Power Supply a.nd ~- . 3) Ampere-hour - This meter measures time-
t r lbutlon Unit, Stationary, Ground Support EqUipment. dlscharge of the battery assembly. 

This statlon.'lJ'Y power supply and dJstrlbuUon unit Thie power supply has the foUo.,.1ng characteris tics: 
which measures approxlm:ttely 51 Inches wide, 36 
l1trh"s deep , and 60 Inches hJgh Is located In the 1) Input rating - 440-volt (± 10 percent), 60-cps 
launch and servic e bu! ldJng. The unit comprises 
the following principal components: 

(± 5 percent), 3-phase ac . 

2) Output voltage - 28-volt de nominal. 
I) 28-volt de power supply 
2) Power distribution panel 3) Output current - 600 amperes continuous, 
3) 13:lse 

•> Voltage regulation - Plus-or-minus O. 5 per-
28-Voit Power Supply. Thia component comprises cent of set value at any comblnatlon of load, 
a tran.sformer rectfOer assembly designed to con- Input voltage, and frequency wlthJn the 
vert 440-volt ac to nom!nal 28-voll de. The assem- ratings. 
bly Includes a static-type voltage control unJt for 
output voltage regulation and a control panel on 5) Output voltage ripple - Ripple In the output 
whlch the following meters are mounted: voltage shall not exceed O. 15 volt rms (0. 43 

volt peak-to-peak) at any combination of 
I) Ammeter - ThJs meter lndlcates the cur- load, Input voltage, and frequency wlthJn 

rent level of the voltage source. the ratings. 

2) Voltmeter - ThJa meter lndJcatee the out-
put voltage level of the source. 

1., A,, •orr• d,,.ctto,n 
1, ,o,t o, 'SM<ificot;Oft """'"' H,,.-d In co lvmn l it the nuflftbet propoMd fOf' ori9lnol pro ... 1tl0fllt19 , 
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Ovo"1tty 
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N1ot•"t C:Offl.~ • ,.; o,.,,, or o, ... 
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6) Recovery time - Recovery time from a tran­
sient voltage resulting from sudden applica­
tion or removal of rated load shall be 0. l 
second or less t o reduce the transient volt­
:ige by 60 percent o( its maximum value. 
O..tput voluge shall recover and remaJn withln 
plus~r-mlnus 0. 5 percent of Its set value 
within 0. 5 second after sudden application or 
removal of rated load. 

Power Distribution Panel. This panel contains the re­
:ays and termin:ils necessary to switch and distribute 
n .'<'tificd 211- volt de and/or battery de to the groWl(f 
support equipment. The unit Includes a blocking recti­
fJer t v prevent current feedback Into the power supply. 

Base. This base consists of the skids and frame work 
required to support the power supply and power dJstrl-
1,ution panel. The base Is designed to be bolted to t he 
noor. 

15) PIII\Rl..EM AREA: Ground control systems and 
mi:;sile subsystems require 600 amperes of 28-volt de 

Equipment which will supply 600 amperes of 28-volt de 
is required In the launch and service building. The 
equipment provided must have the capability for moni­
toring, s witching, and distributing power from the 
primary 28-volt de power source and the 28-volt de 
backup battery assembly. 

(18) REMARKS: This Item 111 similar In function to Item 87 
in Report No. ZM-7-357. 

This item 111 the same as GSE Item 5028 In Report No. 
AP60-1045. 

CONVAII IS A DIVISION OP OINIIAL DYNAMICS COIPOIATIOH 
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PAIA.. 
NO. 

$TO<< NUMIU 

.. ,o. 
CIA$$ st .. AI t,OT 
COOi NUMtll 01 OWG, 

NVM•I 

UNIT I ,.,Cl NOMINClATUII 

5029 Nicad Division , 
Gould-National 
Battery Co. 
CL-4476-BEMGP 
Spec 27-06226-1 
EID-27-6198 

BATTERY, EMER­
GENCY, MISSILE 
GROUND POWER, 
STATIONARY 

Est CFE 
1. 600 

FSC NOMENCLATURE : 
BATTERY, STORAGE 

(4) NOMENCLATURE: (PNS) Battery, Emergency, 
Missile Ground Power, Stationary. 

This unit , located at the Launch and Service Bulld-
1.nit (U.SB). provides a source of (emergency) 
28- volt de control power. It consists of the follow­
ing major components: 

I) Cells 
2) T<'st panel 
3) Enclosure 

The battery consists of twenty-one (21) nickel cad­
mium alkaline type cells . The cells arc mounted In 
wooden trays which a r c s uitable for housing four 
cells . The trays are mounted on two shelves In the 
enclosure . Each cell has an aml)('re -hour rating of 
2-40 ampere - hours at the 8 - hour rate to a cell volt­
age of l. 14 volts . 

Each cell has the following characteristics: 

1) Charging voltage: I. 40 volts to 1. 85 volts 
2/ Cells noated: I. 40 volts t o 1. 45 volts 

ly A u for<• d1t.ct,on. 

3) Specific gravity: 1. IGO lo I . 200 (elec­
trolyte tempera tu r e Is not to l'Xcccd 145 
degrees F or 60 degrees C) 

4) Separators: Polystyre ne 
5) Case: Stainle ss s tee l or nicke l -pla ted steel 
6) Plates: Black nickel hydroxide and cad­

mium oxide s e t in perfo rated, flat s teel 
pockets with graphite added 

7) E lectrolytc: Solution ot KOH 

The test panel contain~ a voltmeter. cell selecto r 
switch, and a press -to-read s witch. T his panel 
enables one to check voltage of the individual cells. 

The voltmeter scale Is zero to two volt s de with a 
sensitivity of 1000 ohms per volt and an accuracy of 
two percent of full scale deflection. 

The e nclosu r e Is a steel cabinet m cnsurlng 3 feet 
wide , 3 feet deep , and 6 feet high. Thi'.' enc losurt'.' 
Is mounted on a s kid - type base t hat has provisions 
for fork lifting. The enc losure contains two shelves 
with guides to accept wooden, cell trays. 

I t , 0 ,.. °' 1pe<ifKottOf'I nufflb., l11t•d ,n coh,mn 3 1, •h• number p,opoMd for odg inot provhionin9 
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The charge In the battery at the launch and service 
building Is maintained by a trickle charge from the 
main rectifier power supply. The battery asse.mbly is 
recycled to the SMA every 6 months for discharge 
(Item 78). rec harge (Item 76), and cell replacement 
as noquired . 

(5) PROBLEM AREA: During countdown misslle­
borne and ground systems arc cont rolled remotely by 
28-volt de control power. In the event of a hazardous 
condition arising from loss of 60-cps ac or Input de 
power. the missile and peculiar GSE must be capable 
of being returntd to a safe condition. 

Equipment Is r equired which will supplement the 28 

volt de transformer rectl!ler during countdown and 
provide an e mergency source of 28 volt de power In 
th<· event of a transformer-rectUler malfunction o r an 
Input voltage {allure. 

Conventional hydrometer measurementa will not Indi­
cate a NICAD battery's state of charge. The NICAD 
battery's stale of charge ls verlflcd by a controlled 
discharge using the electrical dummy load (Item 78). 
After discharging, the NICAD battery ls charged with 
the rectifier power supply (Item 76), 

Equipment la r equired at the SMA which will permit 
routine maintenance, con.trolled discharging and 
charging to be perfo r med on the battery assembly re­
placem ent units at tbe launch operations building with­
out reducing the operational cai-biliUea of the squadron. 

(18) REMARKS: The function of thle i tem la similar 
to Item 77. l in Report N9 . ZM-7-357. 

The 10th battery shown allocated to each of the squadrons 
567, 548, and 549, the second battery shown allocated to 
Comp.lex 5 76-D, and the thl rteenth battery allocated to each 
of the squadrons 550 and on. Is an extra unit provided for 
rotational maintenance. 

Thie Item Is the same as GSE Item 5029 In Repon No. 
APG0-1045. 

Ute Cu,r•n• l iu of fff..c1h,e ,age , 
0 1 Q1Jide for inHrling Revl t lon , aou . 
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S1x-c Cont Dwg 27-052 16- 3 CIIECKOUT, 
EID-27-6 13:1 MISSILE DESTHUCT 

SYSTEM 

(4) NOMESCLATURE: (PNS) Console. As se m- The te le meter package, Gover nmcnt- furn1sht:d 
bly . Op,, rational aml Checko~t . ~llssilc propt•r ty (AFS), ,s a s m all, rui,,gcdly 1·011 ~l ruct~'<I 
Destruct Sysu•m. m issilcborne syste m. The sys1c111 ls capable o r ac -

ceptln{: data inputs from a var it·ty () ( lr :u1sd11C',·1·s : 
Tl11s unil m cas111·c·,; approxima1cly :1. feel wi1lc , 2 fee t t r nns lat in~ thes e data 1]11:IJlli t ies into a s lgnn.l fo r m 
rl,•cp, ;; r,.-<.·t lu~h . and is ,x1uipp1..'<l wilh ii 12 In ch compat ible with the FM/ FM lckmet ry sce tion of the 
s hl'l l locawd approximatl'ly -10 irll'hcs aho\'e the floor . lnle rrang,, lnstrumcntnlion (; roup (IJ \IG) document 
The un it we ,ghs :,pprox1ma1c ly :;oo pounds. Elec trl- No. 103-:iG, Teteme1ry Standards , dated D October 
cal input is 115-volt GO-eye le ac power. l!liiG: and provldini:: the fac ili ty ncccss:u·y for trans-

mission o f thes e sigiials . Cer tain ope rational fre -
·r111 s u11it n,ntalns the cont rol switches . indicat lni:: qucncie s are the s ole exc ept ions to the document 
11 1,:hts, ,uld commw1ication equipment rCCi' tin .. -d to nbove. 

c,pcrat,• and <'heck out the telC'mc try :i;1d r:.ni;c safe ty 
(<'nmmru1cl ,testrut' t) sy:Ht·ms. The unit also provides Seven voltage - controlled, s ubcarr icr oscillato rs arc 
a sta1 i1111 which c ru1 he used for communica ting with usctl. Provisions arc made fo r ti me' dlv,s1on multi -
tlw n,•,·,·ssa r~ l'lcnw nts or 1he instrumentation and plc:<ing (PAM/ FM/ FM) two of thes e chann c-J s . Th,• 
rang\' safety systems. <·quipmcnt ls capable of meeting al l pcrform:i.nce re -

quir emcnts wi th a s ignal level of 1.c,·o to .;-vo lt de a1 
t~I P HU IILEM AII E A: Thi: tcll'mc try and r :u,ge a maxi mum s ource 1mp1..'llru1ce of LOO kilohms. 
saft·ty ic11 mm:u,d destr uct) sys tems are part of the 
hast· insta llat inn. Proper lunc llonlng •)f thes e sys- Approximtttc ly 46 teleme tr y mcasu rc me•1Ls :u-c used 
1t•ms 1s \' Ital in attaining the objec ti ves of U1e launc h 10 provide maxi mum informa tion wi th minimum com -
pro~t a nl . plicat ion o f opC'raUon and insta llation. 1\vcnt,v - two 

potentiometer type transducers and their ass1)clnwd 
The tele me try syste m includes a telemeter pack31te , hardware a rc installed to monitor key po ints in the 
a signal condi1ioner and power control package, propuls ion and autopilot sys tems. Six a mpli fi e r-
1ranscluccrs, moun tinl( bracke try , interconncet lng de modulator units are r equired to con<lit ion the s ig-
cables, and a batte ry whlch als o provides the power na ls created by meas urem ents originating 111 the 
for one range safe ty receiver. The tele metry and auto1>llot s ystem . In general , signals from the re-
range safety antennas are combined. maln lng measurements are occurrence indications of 

certain speelfic events within the miss ile s ystems. 
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The rnlssilcborne range safely (command destruct) 
system consists of: 

I) 1'wo AF'S modified ARW-62 Command re­
ceivers 

2) Two antennas (also used by the telemetry 
S,ISLem) 

3) One r ing coupler " • ...._. 
4) Coaxial cables connecting the receivers and 

antennae 
5) 1'wo on-off switching unite 
G) Safety and arming devices 
7) One 28-rnlt de battery which powers one 

A f'S AJlW-62 r ec eiver . (Thls battery nlso 
furnishes power LO other systems.) 

8) One A FS batte ry which powers the AFS tele­
meter, one AF'S ARW-62 receiver, Md pro­
vides on(' -half ampere for telemetry trans­
ducer excitation and signal conditionlng 

9) One dcs1ruC'L package 
10) lntcr co1U1ccting cables and wiring harnesses 
ll) Mounting bracketry 

The range safety syst<'m receives t he destruct signal 
from the• ground based transmitter . 

.\ ,:r ow·,d statinn uses the c arrier wave of the tele­
m,•1n· s1stcm 10 determine Lhc location of lhe mis­
sile. · The ground s tat ion then processes Lhls location 
information ln Lhc impact predictor system which 
computes the progressive impact points which would 
resuJl Ir all propulsion were cut off at corresponding 
pro~r esslve instants during powered Oight. If Lhe 
course of the missile le unsatisbclOry, the range 
safety officer c an elect to destroy lhe missile through 
the range safety s ystem. 

The :1.1\tcnna system, coaxial cable, lnterconnecting 
cable harnesses , awltchlng provisions, transducera, 
signal cond itioning circuitry, and all moWltlng 
bracke try are contractor furnished. 

CONVAI. IS ,. DIVISION o, OIHUAl DYNAMICS cooo•ATION 

The AFS battery has sufficient capacity to powe r the 
AFS telemoler, one AF'S range safety receiver Md Its 
associated functions, and to provide one-half ampe re 
of 28-volt (±2 volts) de for transducer e11cltalion and 
signal conditionlng. The battery Is of the instant-ac­
tivated type and ls activated and controlled from mobile 
equipment located Inside the launch operation building 
and alongside the launch control consoles. 

Equipment Is required which can be used IO operate 
and checkout the mss. This equipment must also 
provide a station which can be used for communication 
with the necessary elementa of the lnstrumentation 
and range safety. 

(18) REMARKS: Tola 1mlt performs the same func­
tion u Item 54 in Report No. ZM-7-357. 
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5031 27-68693-1 CABINET 

EID-27-6202 COMBUSTION 
STABIUTY 
MONITOR 

(4) NOMENCLATURE: Cabinet. Combustion harnesses, a cooling unit, and panel mounted 
Stability Monitor. receptacles. 

The combustion stab ii lty monitor Is used to 1) Three line voltage stabill:r.ers. 
monitor the individual combustion characteristics 2) Three combustion cutoff units. 
of each booster engine thrust chamber during 
captive hot firing tests. This unit detects lhe Line Voltage Stabilizer. 
frequency and amplitude of rough combustion. If 
rough combu.sUon excce<ls certain fixed limits, The I lne voltage stabilizer Is a static 
the unit, acting through a delay network, actu- magnetic voltage regulator. This unit 
ates the engine cutoff cl rcuJt. malntalns a constant voltage Input to the 

combustion cutoff unit thus preventing 
The combustion stabfl ity monitor equ.lpment la sensitivity changes due to line voltage 
housed In two cabinets. One configuration con- fluctuations. 
Laine the control and mon ito r ing equipment. and 
is located between the relay logic unit and the Combustion Cutoff Unit. 
responder unit In the launch and service building. 
The other configuration contains that electronic The combustion cutoff unit contalns the 
equipment which must be located near the missile, electronic circuitry for detecting frequency 
adjacent to the umbilical Junction box, In order and amplitude of rough combustion. A re-
that the piezoelectric transducer {accelerometer) lay In the combustion cutoff unit automati-
dynamic output may be monitored accurately. cally closes when the control monitor set 
The two unite wlll carry dlffe rent dash oumbe re detects approximately 20 mllliseconds of 
of the same basic part number. rough combustion. This r elay completes 

the cutoff cl rcuJt of the rocket engine and 
The first combustion stability monitor unit Is terminates the bot firing. II the standby-
mounted lo a hammertone steel cabinet measuring ready switch le In the ready posHlon. 
approximately 17 Inches wide, 24 Inches deep, and 
48 Inches high. The cabinet contains the following The second combu11Uoo stability monitor unit le 
principal components In addition to interconnecting mounted In a bammertone steel cabinet which 

measures 17 lnchee wide, 24 Inches deep and 65 

Ir Afr force di,e<1;om 

Aa,p,owtd I ) ,ort et< ,p,e,ciflcot104" "'""t.., lltr.cf ' " t:oh,1fflft J It th• t11,1n,bef ~ f« o,felf'tOI ,,ovlt lonln9 . 
2• a.comm• Mf..4 qvotttitltt only or,e n,,.4 In coh,mn 7. 

J t fh it Pot• wiH fto1 be vpdott,d to lhow pro,,illonl~ o(lfon, cot1fl1vrot ...... Of pot1 """:'be• c.hon.,.1. 
,.,.,. to cv,,.ftt 1...,. of A.f&MD hJ.lbft 60-l• for tOftftlvrO"tlon ond pro,,IMOflf"9 lnfonnotlon. 

•• (Offlfft·""·d B Qvo,.t11y 

Q.;o""''" 
A,._,i,~ iftdkotet com"""" utov• w ifh 
H1otent <Offl•I• • flftdl., e,ee . 

jo.u1 5 January 1961 LIST NUMBER: AP60,1046 

SAN DUGO, CAI. I CONTl,ACT NO. (S.• Colv"'" 7) I 11v. 

11 81 

...... - .. 
~~~ 
v,c:!. 
:,(-"' V°' 

11 6 ) 11 1, I ISi 

~ < wi~ z o'fi -..... Q 0~> :Q~ ~~:! ~-2 • -o ~~:C: 
:;;~< 

.... V 
0 .. ::~ g -o'!: < 

os,, 
7 mo 3/ 25/ 60 No I 

511>( 

S67 

HS 

706 

S49 

OST> 
No 2 

S76,D 

H6-E 

HO 

HI 

S77 

178 

)19 

lS6 

ATC 

Ute Current l i t l of Effe<IIYe PogH 
a, g vide for in1e,1tn9 tt ..... i,,on PoQet 

,,, 

~ ! 
"' r < : V V 2 2 0 l ~ z :, 5 Q . < " < i, ., - • . 
CONTIIACI NO. AF 04(647~170 

2 

CONllAC-T NO Af 04f647~l46 

COHllACI NO. Af 0411>47~Sl 

CONIUCT NO. Af 04(647 ... 0J 

ITIM HI/MIU 5031 

,,, 

< z 
O• § -g <. 

~ ~o 

12 

-



USAf WEArON SYSTEM 107A,I OIOUND OrllATIONAt lOUtrMENT UST, SERIES E AND F 

SM,65 I COHVAll•AITIONAUTICS 

inches high. This unit contains three accelerometer 
amplifier units with a1;1soclated lntcrcoMectlng harnesses, 
cooling unit. and panel mounted receptacles. 

The accelerometer amplifier Is a fixed gain amplifier with 

COHVAII 15 A OIVIIION o, GIHIIAl DYNAMICS co1,01ATION 

a cathode follower Input. The amplifier accept.a the signal 
gene rated by the accelerometer mounted on the injector 
dome of the booster thrust chamber. By means of a cathode 
follower Input. the unit converts the small high lmpe<lance 
signal to a lower Impedance. The low Impedance signal le 
then amplified In a fixed gain amplifier. the output of which 
is connected by coaxial cable to the combustion cutorr unit. 

The line voltage stabilizers. combustion cutoff chassis', 
and accelerometer amplifiers are Government Furnished 
Parts. 

(5) PROBLEM AREA: Large rocket engines are subject 
to two types of combustion Instability; chugging and rough 
combustion. Chugging Is a low frequency pheonomenon 
which results from an Improper ratio of Injector pressure 
to chamber pressure . Damage to a thrust chamber caused 
by chugging Is small compared with the damage caw,ed by 
an equal amplitude of rough combustion. 

Rough combustion results In Increased heat and tangential 
and radial preHurc waves wlthln the combustion chamber. 
These waves . combined with violent fluctuations In 
pressure. can cause damage to the entire ml1111Ue and 
facility. 

Cabinet mounted equipment la required whJch will monJtor 
the combustion of the booster engine thruet chambers during 
captive firings, to detect the presence of combustion in­
stability and to shut down the booeter engt.ne If exceHl•e 
instability elllst.11. 
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:,032 CV- FW- 27SE3005-l RELAY BOX, AC Esl CFE 
Spec 27-06243-1 POWER DISTRI- 2.000 
EID-27-6214 BUTION, GSE 

FSC NOMENCLATURE: 
DISTRIBUTION BOX 

(4) NOMENCLATURE: (PNS) RP.la;- Box, AC Power The relay box receives 28-volt de power from the 
Dis tribution, GSE. power supply - dlstrlbutlon set (Item 5028) for coo-

The ac power distribution r elay box m eas ures 24 
trot and monltorlng of mlsslleborne heater power. 

inches wide , 24 inches high, and 8 Inches deep. Thia (5) PROBLEM AREA: During checkout procedures 
box , loca ted at the launcher, houses equipment re- and countdown operations the mlsslleborne subsys-
quired to distrlbut<' 400 cyc le ac power to the follow- terns and GSE require 400-cycle powe r, 60-eycle 
Ing un its: power, and 28-volt de power. 

t 1) Press urf z:llion contro l logic unit No. 1 Equipment ls r e<iulred which wlll receive 400-cycl c 
2) Checkou t missile power control unit (Item power from the motor generator set (Item 5037) and 

5066) distribut e this powe r to the various GSE circuits 
3) Countdown group (ARMA) which require 400-eycl e power. 
4) S ignal responder 
S) CountdoW'ft control logic unlt No. 2 During s tandby and countdown, heaters are used on 

certain rocket engine components and butteries to 
Thls relay box also cont.alos recept.aclee, cootrole, provide protection against cold. 

Indicating lights . and tennln.a.la required to monitor 
and control lbe dlstnbutlon of 120-volt, 60-cycle . Equipment ls required wblch wlll control, monitor, 
3-phase ac power to the mlealleborne heaters . and distribute 120-volt , 60-eycle ac to the m issile-

borne beater ci rcuits during standby and countdown. 

(18) This Item supersedes It.em 1211. 

t Part of ml11&1le iaunc h control monitor group (llem 
5027 at horizontal sites, Item 5035 at silo sit es) . 
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5033 27-68737-801 JUNCTION BOX Est CFE 
Spec 27-06626-1 GROUP, LAUNCH 25,000 
Spec Cont Dwg AND TEST 
27-06213-1 FSC NOMENCLATURE: 
EID-27-6179 INTERCONNECTING 

BOX GROUP, LAUNCH 
AND TEST 

(4) NOMENC L.\TUHE: (PNS) Junction Box Group. C) Autopilot umbilical 
Launch and Test. d) Missile power 311d propellant 

utilization umbilical 
The Junction box group consists of the left umbilical e) Propel1311t utilization and propul-
Junction box and !ht• launcher checkout junction box. alon umbilical 
The description of these Junction boxes is as follows : f) Propulsion - Booster umbilical 

1) Junction Box. Umblllcal Left (27- 06214) Plug-In type cable connections for rapid re-
placement at the Junction box are provided 

This unit c-onsists of a junction box wilh for cables connected to lhe missile. 
te rminals and connectors . The box Is lo-
c:H,·d in the launch and service building, Is 2) Junct.lon Box, Checkout, Launcher (27-06213) 
mounted in the mechanical and elec trical 
room, and extends into the missile storage Thia unit consists of a Junction box with ter-
area. This umbilical junction box provides minale and connectors . The box ls located 
points for lhe termination and distribution In the checkout cubicle in lhe launch and ser-
of harnesses distrlhullng power, control vice building. 
signals. and monitoring signals between 
ground support equipment and the missile . Thia Junction box ls fitted with umbUlcal -
This box also houses the Arma amplifier type connectors and Is designed to transmit 
assembly . This asseml.,ly requires prov!- the listed functions of the following moblle 
slona for cooling. ground support equipment between lhat equip-

ment and the fixed ground support equipment: 
The foUo-..1ng cables terminate In this unll: 

a) SemltraJler mounted missile elec-
a) Guidance system umbilical trical system checkout station 
b) Guidance power and control (Item 5062): 

umbilical 

ly Ai, Fore• d it•C'tion, 
1 i ron o, ,pecU;co,iOI\ numbe, lltt•d In column 3 h tfo.e numb.-, propoteel fot Of'l9lnol provlslonln9 . 

21 ••commeftd•d q1H1nt1het only ore lltfed •" column 7. 
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01i1011hly 
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(I) Checkout signals and responaes 

(2) 28-volt de 
(3) 115/200-volt, 400-cpe ac 

b) PneumaUc checkout vehicle: 

(1) 28-volt de 
(2) 440- volt, three-phase, 60- cpe 

ac 

(5) PROBLEM AREA: Ground power control and 

monlto~ circuit.a are routed from ground support 

equipment through umblllcal cables to the missile . 

Theae umblUcal cables provide a removable lnter­

coMection between the rnJeelle and g round support 

equipment. 

Equipment is r equired at each launcher which will 

provide a point for termination and dlatrtbuUon of 

these ,:round power control and monltortng circuit.a . 

The equipment supplied must provide plug-In type 

connection for the umbilical cables . 

Equipment is required In the checkout cubicle In the 

launch and aervlce building to provide a point which 

can be used to Interconnect electrically tralJer1z;ed 

checkout equipment and the ground support equipment 

located withtn the launch and service building . The 

equipment supplied must contain provisions for Inter­

connecting the launch and s ervice building l.ntercon­

nectlng cable ktt with umbilical-type coMectora to 

the traJlertud checkout equipment. 

(18) REMARKS: The dlUerence between Complex 

576-C and the operational bue configuration II 

as follows : 

Part of the umbilical Junction box protrudes througb 

the wall t>etween the MliE room and the missile 

storage area. The wall thtckness for operational 

altea la 30 Inches and the wall thlckneea at 576-C 

la 24 Inches. The length of the protrusion on the • 

Junction box at operational sites la 6 Inches greater 

than the protrusion at 576-C. Also, the box at 

576-C baa provl1lon11 for mOUDting an llddlttonal 

AIUltA ampllller. 

Supereeded Item, 1206 and 1508 are Incorporated 

wllh this Item. 
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5034 Hallamore Dlvf•lon CONSOLE, LAUNCHER CFE 
or Siegler Corp CONTROL, SILO 
106205 CONCEPT 
Spec 27-06413-3 FSC NOMENCLATURE: 
ElD-27-6235 CONSOLE, LAUNCH CONTROL 

(4) NOMENCLATURE: (PNS) Console, Launcher Equipment Is required which wi.11 satisfy the fore-
Cont ro I, Silo Cone ept. going parameters. The equipment supplied must 

bold fault lndJcallons to a minimum and provide a 
This item consists o( a table-type console which s ummary of the Individual responses displayed on 
measures appro,dmately 72 Inches wlcle, 40 Inches the chassis panels of the relay logic units, 
de<!p, and 42 Inches high . The console. weighs approx-
tmatcly 500 pounds. (18) REMARKS: F'unctlon o! this Item Includes 

functions or Items 79. 7 and 79. 8. 2 In Report No. 
The .:enter panel conlains the status Indicators and con- ZM- 7-35'1. 
trols necessary to permi t one operator to launch a 
missile. This panel Includes a countdown c lock. tar- Thi• Item le similar tn function to GOE Item 6026 
get and burs t selection. missile fuel and liquid oxygen U8ed at Ser ice E eltee. 
pressure meters. systems operation and fault lndlca-
tors in bar-graph form. and comm.it sequence lndlca- Thia Item la used with It.em 5035. Dur mg operational 
hons. checkout the combination of Item• 50:U and 5035 

fllnoUona u • single unit. 
(5) PROBLEM AREA: The unitary concept requires 
that one operator. launch control officer , accompltshee 
missile launching. Tbls concept further requires that 
Ytandby status be Incorporate<! as an Integral part or 
launch equipment and provide su!Hclent Indications to 
establteh the state o! readiness for launch. 

81 A ir fo,c• direc,ioft: 
1 • Port o, 1p•<if1cotio" num~, li•'-<I in cofomn 3 I, the nvmb.r p,o,p,,ote4 fw Of''9lnol provl1l0f'III\Q, 

2 bcomm• nc:fed Qvon1hle1 onl, ort llt ttd In colvmn 7. 
J , fhi• oov• wttl l'IOt t>. updated to ,how provl1lonlno ocUon. rorifa9vrotf0f'I. 0t port rwmber chant•._ 
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5035 27-6!1746-1 
EID-27-6234 

CONTROL MONITOR Est CFE 
GROUP, MISSILE 240,000 
LAUNCH 
FSC NOMENCLATURE: 
CONTROL-MONITOR GROUP 

(4) NO:\I ENC LATURf. : (PNS) Control Monito r 
Gr oup, :-.! lssllt> 1.;oun<:h . 

This Item consists or four palletized rack- type 
structures which measure approximately 8 feet wide, 
:-i reet deep, and 7 feet high. The units weigh 
approximately 2500 pounds each. The units are port­
able and may be handled easily with standard handling 
equipment. Two or these units are signal responders 
and two are relay logic unite. 

The relay logic units contain the relays, compara­
to r s, delay devices. and wiring necessary to per­
form the various oper ations, In proper sequence, 
required to launch a missile successfully. Each 
c hassis o r the unit i,:1 equipped with connectors 
which :i re brought out on the back s ide or the unit, 
Allowance for future modlCicatlon Is provided by 
.,pproxlmately 30 percent spares In the pins of the 
wiring harness at the connectors . 

The signal reMponders contain relays, lnterrupter­
ty~ swltch.,s, ~tepping relays, push-button switches, 
and time de lay relays. The equipment Is designed to 
Rubslltute simulated signals for the equipment, there­
by conserving the mlsslleborne equipment ror actual 
operations or required checkout. 

8" A" Fo,ce d ,,.thOft 

Fault Insertion capabilities are incorporated to de­
termine II Lhe logic of the fau lt Indicating circuitry 
of the respective launch control equipment Is work­
Ing properly. 

All chassis pu ll out from lhe front for replacement. 
The chassis panels di.splay Indicators which perm1t 
static monJtorlng of Individual system responses. 

Relay logic unit No. I contains chassis circuitry 
for the following systems: 

I) Propellant level 
2) Fuel tanking 
3) Pneumatics 
4) L0 2 tanklng 
5) LN-He tanking 
6) Facility 
7) Miss ile lifting platform 

Relay logic unit No. 2 conta.Lne chaeels circuitry 
for the following systems': 

I) Re-entry vehicle 
2) Missile ground power 
3) Guidance 
4) Autopilot 

l • 'or• o • 1pec1f'i(o h0ft n umber fl••...t lf'I columf'I l l,t the f'lumbe, PfotJON4 fot- o,l9ft1ol p rovl1lonln9. 
1 ••comme nded Quonhfi•• o"IY o , e n , .. d In tofumft 7. 

IHOffiMeftd•d B . OvoM1ty 
At,tp•o••4 
Ouo,.,,t,., 

l fhn #t09• w,fl not b. vpdot•d 10 ~- provi1loni"9 octk>n, conA,vrotS.W.. Ot port ,u,mbtr chon9H . 
l•f•, 10 tun•nt ,u~ of APIMO bhfbh 60-l6 for co,.,ft9Vrot'°" o"4 ~ •1ioftltt9 lnforfftOtlon. 
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5) Hydraulics 
6) Engine 
7) Countdown 

Signal Responder No. 1 contains cha88l& circuitry for the 
followlng system&: 

1) Prop leve l responder 
2) Pneumatics responder 
3) LN-He tanking responder 
4) LOz tanking responder 
5) Facility responder 
6) Missile llltlng platform 

Signal Responder No. 2 contaloe chassis ci rcuitry for the 
following systems: 

I) Guidance 
2) Missile ground power 
3) Autopilot 
4) Hydraulics 
5) Engtne 
6) Countdown 
7) Re-entry vehicle 

(5) PROBLEM AREA: The unitary concept requires that 
one operator, launch control ofC!cer, accomplishes mteelle 
launching. A relay logic system, lime sequenced to effect 
a launch within the prescribed time, le necessary to 
achieve this degree of automation. 

Equipment le required which wtU satisfy the foregoing 
parameters. Fault location Indicators ln this equipment 
must be held to a minimum. However, those lndtcatora 
which are required to ucertaln the existence of • mal­
function which wlll l.nhlblt countdown or etate-of-readlneu 

must be suppUed. Wbere necessary, these logic unit fault 
Indicators must be summarized on the launch control con­
sole (llem 5034). 

Checkout of launch control equipment le required as well as 
checkout of mleelleborne equipment. In order that the con­
trol consoles, etc., of the various systems may be checked 
out, units are required which wtll simulate the signals that 
would normally be present during launching operations and 
thereby avoid the actual loBB of fluids and gases which 
would occur during electrical checkout. 

(16) REMARKS: Fllllctlons of this Item Include functions of 
Items 64. 5, 80. 7, 80. 8, 82. 4, 82. 5, 83. 2, 85. 4, 89. 3, 
89. 8, 94, and 95 In Report No. ZM-7-357. 

ThJ.a Item le uaed with Item 6034. During operaUonal 
checkout the oomb.i.nation of Hema 5034 and 5035 
functio~ u a aingle w1U. 

Thia Item la •lmilar lJI fwlctlon to GOE Item 5027 ull8d 
at Serie• E altee. 

Use Current l ltt of Effective , agu 
01 guide for lnttrtil\g Revi,ion roge1. 
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Spec 27..-750-1 ELECTRICAL, UJ,000 
EJD-21-IOM MISSlLE LlFTING 

FSC NOM.ENCLA TUBE: -
CONTROL SYSTEK, 
ELECTRICAL, 
IIIJ5S[LE L1FTING 

(:I) NOMENCLA TIJRE: (PNS) Syatem Aaeembty, (5) PROBLEM AREA: An lnt.egral part of launching 

Electrical, Missile Ufling. operations lnclude locking and unlocking the launcher 
platform-to-crib locks, ra!slng the l&unch platform, 

I 
'l'bla equipment com.prtaea all the relays , compara- opening the silo doors, &nd locldng and unlocklng the 

ton, det&y devices, and elrcuitry to control and a ilo-eap-to-lacu:nch~plalform locka. 

sequence the launch platform locka, launch platform 
rtae, and silo door operation, pd.or to launching. Eq_ulpmeot la required to sequence theee operations 

. durlng count down, and to provide local control of 

TIie ayatem controls the launch platform from the theae operatioa.a durlng cbecmut procedures . 

working level or from the launch control center . 
Safety devices prevent movement of the launch plat-
form when the locka and ello doors are not ln proper 

position . 

Tbe fDllowtng ltems comprise thJa ayatem: 

I ) Pour logic rac.k:a. 

2) Motor control center ueembly (power 
I npply) . 

I 
3) Operaeing levef control uaembly. 
4) Local control.a, launchermecbanlam ayatema . 

&) H11r1t l,l(llll IHIHllnblJ, 

•> ,lunctlolt bou1. 

1) lntercoanecUna cable tu. 
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5037 6125-724-894 7 MOTOR-GENERATOR t CFE/ 
Kurz & Root SKID MOUNTED, AFS 
Kurr. MD2 TYPE KD-2 
Spec Cqnt Dwg 27--o6418-1 

(4) NOMENCLATURE: (CS) Preferred - Motor Gener- phase voltages. Constant voltage within plus 
ator. Skid Mounted, Type MD-2. or mlnu.e 1. 6 percent of the adjusted no load ' 

voltage la supplled over the entire load range. 

Thi.I la a s ynchronous motor driven 120/208-volt, 4) Frequency: The frequency la 400-cycle when 
400-cycle, 3-pbue , ac, 10 kw alternator, buUt per the Input frequency to the motor l• 60-cycle. 
MlL-M-4tU6B, The unit le approximately 43 lnohH 
IOl\il, ao lnohu• wllla, :JO lnohu1 hll(h, and wtll(hl D) 'l'rnn•lunl v111t1111ci r11oov11ry , 'l'ho outpul volt-
approxlmau,ly 1800 pounda. The unit oontaln1 the agu will vary 1011 lhan 36 poroont wbon a 
following principal componenta: transient load Is applled , !rom no load to 

full load ?r vice versa, and will recover to 
1) Driving motor steady at.ale voltage (plua-or-mlnua 2 volte) 
2) Generator within O. 2 seconds or leH after load change. 
3) Control panel 
4) Sk:ld mounUng (5) PROBLEM AREA: MIHUe main 400-cps power le 

aupplled by a mlselleborne Inverter which obta.ina 28-
The set baa the following electrical characterletlca: volt de power 1.Dput from the mleelleborne maln bat-

tery package. Use of tbla inverter during count.down, 
1) AC Input: 200/ 440 volt• (plW1-or-mlnu1 10 checkout and standby will deplete the mlHlleborne 

percent), 60-cycle, 3-pbaae. battery and exceed the life expectancy of the Inverter. 

2) Voltage adjustment: The regulated output Equipment Is required which wUl supply 115/ 200-voll, 
voltage la manually adJWltable over a range 400- cps, 3-pbue ac ground power to the mlBBUe and to 
of plua-or-mlnua 10 percent of the rated out- various ground support equlpment. The equtpment pro 
put voltage In Increment• of not more than vlded muat supply conUnuoua 400-cpe power to the 
0. 5-volt. mlSBileborne AIG system during standby condition. In 

addition, approximately 3 kw of 406-cpe power la re-
3) Voltage regulation: Voltage regulation I.I quired to support the ml.laUeborne and ground ayetema. 

accomplished by use of a magnetic amplifier The equipment must be designed to meet the following 
regulator with NM1ng on the average of the parameters per Elt1otrlcal Power Coordination Spe-

oW.:aUon, ZM-7-442. 

ly Ah , .o,u dir.ctlont 
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1) Fn'\1uency shall be 394 to 406 cps under all 
load conditions. 

2) The steady slate line to neutral voltage shall 
be a nominal value between 113 and 117 volts 
rms . regulated to plus-or-minus 1-3/ 4 percent. 

(18) REMARKS: ~The 4uanUUes shown In the general 
column are for rolaUonal maintenance. The one unit 
allocated to complex 5 76-C 11Upports rotatio!l&l mainte­
nance at complexe• 576-C , D, and E. 

Thie Item le the eame ae GSE Item 5037 In Report No. 
APG0-1045. 

Thie Item supersedes Item 1211. 

COMVAIII IS A DIVISION OF OIMUAl DYNAMICS CO.,OIATIOM 

I DATI . !, Tonuo= 196l I UST NUMIEI: A,60-1 046 

SAM DIIOO, t•L. j COMT ... CT MO. (S.• Col•mn 71 T IIV., 

U,e Cvrrent l•" of Effective Pooet 
o, guide for ln,erting Revhion ,ogH. 
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50711 Mtnnoapolla-Honeywell 

GM-43-E6 
Spec 2.7 - 08081-1 

CONTROL UNIT 
PRESSURIZATION, 
SlLO 

Est 
61 , 000 

CFE 

Spec ConL Dwg 2.7-08016-1 
EID-2.7-808' 

FSC NOMENCLATURE: 
CONTROL PRESSURE 
SYSTEM 

(-ll NO~tt::--<.:LATll RE: (PN~l Con1rol Unit, Pressur-

11.al inn ' i lo , 

Tlu .... u111l \\t• 11.!11111 )! :ipp1·11xi rn:tl<·l~ 5:iOO pounds. meat..­
ur,,, .11,pr11~11n:1lt·h' ~• fl'd lnnJ! . 4 fcL·l wide. nnd 6 
f,•,·I tu~h. Th,• 111111 , · .. 1111·•,ts missik t:rnl< p1·es­
~ur,,.111, ,n dur ,nit ha~h - ratc..• rn·• •pcll:lnt lo:1dtng. The 

control p.,,wl. lveat cd un thf· front of the unit . is in 
two st.·<·t111n~ A manual c.·,,ntrol section Is loc3tro on 

1h,· upper t .. ft side hclnw th<• direct r e:1ding gnges: a 
>-l·mi - aut,>matic cnnlr,, l ,~tn(•l Is loc:1tcd on the upper 

rtl(hl sirlC' ,,f lhe fr,,nl "''"'' ' The semiautomatic 
pan,·I h;,,-:, .-,w<·r pl:11<' l 11 sc:tl the controllers :ifter 
va I it.lat ic,n 

The· •·ontrol unit conta i ns thl' follow ing sections: 

l I lleloum pressurt7.almn contro l section 

/:tulumatic) 
2) llt, lium 1n·<·ssuri1.alion control section 

(<·mcri:,•nc,·) 

Thl· unit op(.'r:th·s :1t :lnv air te mrx"r:lture from 7.ero 
, lt,~1·, ·1.· F (nun1mum l'Xp,Jsur<· o f tJ hours w1thou1 

hMwfil n f solar radiation) to plus l lO degrees F . 
All tubtni,: and fillings :ire ,,f st:iinless sleet w ith 

a pro<Jf pressure u l I aO per cent of npcr:ilfnl( pr es­
sure•. :ind a burst pressure of 2r,o percent o f 

operating pressure. 

ly Air f0t<• tllr• <IIOfl, 

The unit tr;ins fc r s h,· ltum lrom a 1;round sour e,· a nd 

delivers it to t he m iss ile propell:1n1 tanks :,t th<' dc­
s ,r<.'CI n ow rates (G pounds per rn inut,· maximum) in 
:iccord:incc with th<· thrc1· pressure phases and :,t the 
r equi r l-<l prcssut·<· d ifkri:nlials. Thl• uni! i s pncu­

malic:tlly self -1·c1,r11l:lli11~ dut 1111; each of its pn·ssun• 
phnscs. T hc:,;e p l"t •sr,.u 1·1· pha:.es arc s~<Ju<.•JH,'<"ll (•h ·,·· 

trically fr,1m n r,•motC' c<1nlrol cons"lc i n Uw launch 
operation bui lclinl( . E:;ch phase o [ Lank prc,;sure 1s 

tr:insmittecl tn the pneumatic contro ller hy sensin1; 
lines. The pncum:iiic controller s operate the r egu-
1:llors and r elief valves Lo mninlain tank pressures 
of the sclf•ctcd pr.:ssurc phase. 

The control unil hns automntlc pressure re l ief v:i lvc::i. 

and permits semiautom:ilic und emergency control of 

propellant l ank pressur es. During the l iquid oxygen 
tank i ng phase. the unit vents the liquid oxygen pres­
sur l zation line to the atmosphere. to maintain liquid 
oxygen tank pressure 2. 5 psig. 

The unit also supplie& emergency helium to the tanks. 
A source or n itrogen g:is ur dry air is suppl i ed to 
operate the various unit cont ro l sy stem components. 
Tht! unit ,s not used for sl:1ti c firing. When the pres­

sure phnscs have been co:npletecl after propellant 
lo:,ding. lank pressur i1.:ilion control Is trnnsferred 
to the r,, lss lie s:vstcm. 

1, ,or1 CM' •tM<-if'i<otiofl numlMr lil•flf in C'Olum" 3 i1 tt<ie f'lumber p,oPOMCf fot, orfglnol prowi, iof'lin9 , 
2 • 1.-comme~ 11vontih .. only o,.. ll•••d in column 7. 
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(5) PROBLEM AREA: The thin skin or the pure mono­
coque missile tank section must be kept under tension at 
all limes. During the period from missile erection un­
til firing, tank tension is maintained by controlled pres­
sure in the missile tanks. Helium iras, from a ground 
source at 1200 psi. is supplied for this purpose. 

A pressure differential must be maintained across the 
missile intermediate bulkhead to prevent collapse of 
this bulkhc.,<.I. This pressure dlfferentlal must be 
maintained with a minimum value of 2. 5 pat and ln­
c r~· sc:l during high rate propellant transfer. During 
1111:; Iii&~ rate propellant transfer, helium must Oow 
at rates or 0. 0 pounds to 6. 0 pounds per minute through 
three pressurization phases (see Table I). 

For safety reasons . pressurization :ind propellant loadlng 
operations must be remotely controlled. However, there 
are certain checks and tests (functional and leak tesls 
are ex:imples) which c:in best be done with local 
control or helium flow and pressures. Since the prcb­
lem or m:i lntaining mlssile pressurization Is critical, 
p3rt1cularly during high-rate propellant transfer, 
equipment must be provided for both emergency and 
m,,nu:il pressurlz.:ition. 

Equ ipment is requ ired to : 

I) Control, regulate, and route. semlautomatlcally 
and/ or manually the flight pressur ization gases 
from the ground facll lties into the fuel and 
liquid oxygen tanks of a missile. 

2) Regulate pressures within Individual tanka and 
differ ential pr essure between these tanks from 
miHile post-er ection standby condition, 
lhrough high-rale propellant transfer. to pres­
sur ization complete condition. 

COHV•1• IS A DIVISION Of OIHIUL DYNAMICS CO•PORA TIOH SAN DllOO. CAL J CONnACT NO. (S.. c.i-- 71 j IIV.: 

3) Provide automatic pressure relief for the mis­
sile propellant tanks and provide monitor signals 

. for remote Indication and control of tank pres­
surlzatlon. 

4) Serve as a backup system to supplement the 
primary system In case of primary system 
breakdown. 

TABLE I 

Phase Condition Fuel Tank Pressure Liquid Oxygen Tank Pressure ---
l Standby Pressures 11. _s psig 

2L Liquid Oxygen 
Loacllng Pressure 60 pslg 

3 Flight Pressure 60 pslg 

(18) REMARKS: Th.18 Item la s imilar in funoUoo to 
GOE Item 26 u.eed at Serie. E Illes. 

t Vendor part oumber will be challged from 
GM-43-E6 to 05-46-Sl by ECP action. New part 
number• uslgned by Mlnneapolla-Honeywell in 
accordance with AF direction during eonflgvr .. uon 
control conference October 24 to 29 , 11160. 

2. 5 pstg 

2. 5 pslg 

26. 0 pelg 

U1e Cvuent List of Effectivt Poge, 
01 gvide fo, inHtfing Aevisio~ Po9e,. 
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5095 CV-FW 27SE3003-l JUNCTION BOX, Eat CFE 
~o Cont Dwg 27-0621&-l UMBILICAL, RIGHT 15,000 
EID-27-6l&a FSC NOMENCLATURE: 

INTERCONNECTING BOX 

(4) NOMENCLATU RE: (PNS) Junction Box, Umblli- interconnection between the missile and launch con-

cal, Right. trol groond support equipment. 

This unit consists ol a junction box with terminals Equipment le required al each launcher which will 

and conneclors The hox 1s mounted on the wall o{ the provide a point for termination and d istribution o{ 
mlssUe storage area in lhe launch a nd service build- these ground power control and monitoring circuits. 

Ing. Thie umb1li<'al junct ion box provides a point for The equipment eupplied must provide plug-In type 
termination and d istr il:lul ion of ground telemetering connections for the umbilical cables. 
(TLM). Instrumentation and range safety system 
(IRSS) , and impact predictnr (IP) circuits which must (18) REMARKS: Thia item ta 1lmilar ln function 

support the missileborne subsystems during confl- to Item 82. 2.1 ln Report No. ZK-7-367. 
dence flights and training. 

The umbilical junction box le connected to the mlHile 
by the TLM, lRSS, and IP cable. 

Ph1g-ln type cable connections for rapid replacement 
at the junction box are provided for umbilical cables. 

(5) PROBLEM AREA: Ground power control and 
monitoring circuit• peculiar to training exercl11e11 
and confidence flights are routed through an umbill-
cal cable from ground 11upport equipment to the 
mi11lle. The umbilical cables provl<k! a removable 
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5098 27-614C>e-1 AUXILIARY LOGIC Est CFE 
EID-27-8225 AND CONTROL 20,000 

' GROUP/LAUNCH 
COIITROL EQUIPMENT 
FSC NOMENCLATURE: 
CONTROL-MONITOR GROUP, 
AUXILIARY 

(4) NOMENCLATURE: (PNS) Auxiliary Logic and 2) Engine Control Chassis: This unit contains 
Control Group/Launch Control Equipment. the relay logic required to shut down the 

missile engines and associated GSE during 
Thls group consists of an axuiliary logic unit and an a static fl ring. 
auxiliary launch console. 

3) Erection Chassis: This unit contains the 
The auxiliary logic unit occupies a standard equip- circuitry r equired to prevent release of 
ment cabinet (approximately 2 feet wide, 2 feet deep, the holddown devices during a static firing . 
and 6 feet high) and Is localed adjacent to the elec-
trical pit In the launcher electronic area. This unit 4) Water System Chassis: Thie unit contains 
contains the relay logic circuitry required to se- the relay logic circuitry required lo se-
quence those functions peculiar to launchers with a quence the launch pad coolant and missile 
etaUc firing and retire capability. The following anUfire systems on and off as required. 
chusi11 with their associated interconnecting The launch pad coolant system is sequenced 
harneues and terminal boards are located In this on at commit start and continues until 60 
unit: seconds after missile rise-off or engine 

cut-off. The mlBBLle antlflre system Is ee-
1) Facility Cha1111is: Thl11 unit closes the quenced on at engine cut-off or missile rise-

collimator gate and ml1111Ue pod cooltng duct off and continues for 60 seconds. The miHlle 
openings prior to lift off or a static firing . anUflre system directs a horizontal spray 
Hot gasses generated during engln.e Ignition, of water onto the exterior of the engine 
and fore.lgn matter, are thereby prevented thrust chambers approximately 5 Inches 
from entering the collimator pit and th.e pod above the exhaust ends. The blanket of water 
cooling duct. prevents blow back of hot gase3 and flames 

durtng launch, or in the event of an abort. 
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The auxiliary logic unit requires 28-volt de power from 
the power s upply and' distribution group (Item 6018) for. 
relay operation and distribution to the missile launch 
control monitor (Item 5027). 

f he auxiliary -launch coneole le a control an4 monitor 
,mil l,x,ated betwee n the left arm and the main panel of 
thE' unltar.1 ronccpt launch control console (Item 5026), 
in the launch control center . Thie unit operates In con-
1uncllon with the auxil iary logic unit and other GSE to 
provide the.following manual controls ueoclated with 
elatlc firings. 

1) Emergency engines et.op. 
2) Mode switch (static or flight) . 
3) Water system manual override. 

The auxlll.ary launch console also contal n11 lamp test 
butt.one to ver ify Indicator lamp operation . 

(S) PROBL EM AREA: Due to the refire capablllty and 
facility configuration peculiar to complex 576C and OSTF-l, 
and etaUc fl.ring capability a t OSTF-1, additional equJp­
meny must be added to lheee 1lte1 to protect certain 
facWty 1teme ard GSE from fire and damaging beat durtna 
etauc fl.ring or a training launching. 576-C doe• not have 
llaUc fl.ring capabllltiH. 

Equipment le requi red which will function wllb 
exieling GSE to: 

1) Operate the collimator gate and the missile pod 
cooling duct valve to prevent bot pHea and for­
eign matter from entering the colllmator pit and 
the pod cooling duct. 

2) Sequence the mlHUe pad coolant and m.iaalle 
antlfire eyetema on ud oU. 

S) Sllllt down the mllelle engl.Me IUld ueoct&tad 
08E dlll'tna •taUc flrlnl. 

4) Prevent the release cf hclddown devices during 
static firing. 

6) Provide an e mergency engine stoP switch, a 
selector switch for static firing or Olght, and a 
-&er system manual override. 

(18) REMARKS: The (unction of aupereeded Item 1414 
bu been Included Ill thla Item. 

UH Cvrrent li1t of Effec1i v1 ro~1 
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5099 27- 93363-1 STRU.T ASSEMBLY , CFE 
EID-27- 9368 RE-ENTRY VElnCLE 

<•> NOMENCJ...ATURE (PNS) - St.rut Aasembl.y, the mJeaUe. When the at.rut la positioned ao that the 
Re-entry Vehicle. gauge r eada the same as the actual waterline of the 

mtaaUe centerline, the 11prlng la COIIIPrcaaed to the Thie Item meaauree approximately 44 Inches long, the point where It provides the correct amount of 
44 Inche s wide , and 88 lnr.bes high. The Item con- aupport for I.he r e- entry vehicle. 
aia t11 of a cradle aB11embly mounted on a screw and 
cylinde r assembly. The sc r ew and cyUnder usem- The at.rut cradle• engagee the re-entry vehicle at bly la mounted on a base assembly which la caster mtssUe station 373. 
mountod. Tho base a.eeembly la oonet.ructed of two 
channels In the form of a eymmell'lcal croB11. A (5) PROBLEM AREA! Should a 10 1111 of mlsaUe pres -cae wr 1a located near the e nd or eacb leg of I.he base eun or g:rOWld shock irom a nuclear blast occur when assembly. Outboard of eacb cuter le a manually the r e-entry vehicle le inatalllfd on a hor izontal mt&sile oper a«.od mechanical Jack. These Jacka extend au!fio- crumpling of lho mJs &Ue tank would reeult from the lently to Ufl the at.rut assembly off I.he ca.etere. weight of the r e -entry vehicle. 

The at.rut usembly la m ainta.lned In a true vort.lcal Equipment le r equired tQ prevent the r e-i!ntry vehicle pos ition by two adj uatable 6pr1ng auembllea, each from ca.using damage to a m!HUe due to Inadver tent altachod at the lower end to adjacent legs of lhe bue m ovement. The equipment chosen mu•~ be able to asse.mbly. The uppe r end of each adjustable aprlng support the re-.ntry vehicle when lt 11 attached to a aHembly la attacbed to tho cyUnder assembly. A miuUe In the horizontal po1lUon. 
spirit level on the cylinder assembly lndlcatel nee-
eHary apr ing adju11meot for vertical alignment. 

The cradle can be rataed or lowered manually by an 
acme ac rew. Thi• enables placement for support of 
I.he re-entry vehicle or removal of the etnit ueembly 
from contact w ith lhe re-entry vehicle. 

The load exerted by the re-entry vehicle on the strut la 
abaorbed by a hellcai aprtng which le mou.nted within 
the cyUnder ueembly. A guage which le attached to 
the belloal apr1ng of the cylinder ueembly ind!catee the 
waterline meuurement at the longitudl.nal center Une of 
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5100 Intent.ate Engineering JUNCTION BOX, Est CFE 
Corp. UMBILJCAL, 16,000 . 18200002 LAUNCHER PLAT-
Spec Cont Dwg27-04477-815 FORM, 
27-68713 FSC NOMENCLATURE: 
EID-27-6208 INTERCONNECTING BOX 

(4) NOMENCLATURE: (PNS) Junction Box, UmblU­
cal, Launcher Platform. 

The Junction box Is approximately 66 Inches wide, 24 
Inches d~ 80 lncbes high, and le mounted on the 
launcher r,.ttorm. The umbilical Junction box pro­
vides a tel'm!natlon and distribution point for cables 
distributing power, control signals, and monitoring 
signals between GOE/GSE and the mlselle. 

Thia unJt aleo llones an ARMA ampllfler which re­
quJ ree provlalona for cool.Ing. 

The ro~lo~lnc cable kJta, terminate In tl}la unit: 

Part Number 

27-68713-

27-68715-

27-88761-

Ay A.1r fOfU cflr• C1MM'\;; 

Nomenclalure 

Cable Kit, ll(lulle Umbili­
cal & Launcher 
SIio (30 cables) 
Cable Kit, Launcher Plat­
form Umbilical I...di.p 
Silo (80 oables) 
Cable Kit, Launcher t'tat­
form Launch Control 
Silo (20 cables) 

Junction boxea at OSTF and training eitee Include 
telemetering, mss end Impact prediction circuits. 

Cable coMecUons at the Junction box, for cables con­
necting to the mlaslle , are plug-in type for rapid re­
placement. 

(5) PROBLEM AREA: A Junction point le required 
for distribution of power and signals from the various 
GOE/ GSE unite to lhe correspondlng unite on the m.le­
elle. Control and monitor algnale between the mlsalle 
end GOE/GSE mu&t be routed both ways. The umbilical 
cables provide a removable lntercoMectlon between 
the mlaalle and GOE/ GSE. 

Equipment le required at each launcher which will 
provide a termination and distribution point for those 
ground power, control, and monitoring circuits, 
which are routed from GOE/GSE through the umbilical 
cable, to the miaalle. Tbi1 equipment muat a.l eo pro­
vide connections for rapid removal and replacement 
of the umbllical cable•. 
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6133 27-27003-1 TOPPING CONTROL Est CFE 
EID 27-2010 UNIT, UQUID 25,500 

OXYGEN, SILO 

(4) NOMENCLATURE: Preferred - Topping Control 2) a 3-lnch (main) line on which the rapid topping 
Unit, Liquid Oxygen, Silo. valve le mounted. 

Tnls unit Is designed to control precoollng, draining 31 a 1/2-lnch line containing a bleed orlflce which 

and topping operations during countdown. The unit maintains topping line components In a chilled 
measures approximately 3 feet wide, 4 feet deep, and condition. 
2 feet high, and l8 located on the eighth level of the 
crib. Ao attached preeeure gage and a calibration Thu three lines rejoin to form a single 3-incb line 
Clttlng facilitate maJoteoance and servicing of the unit. which then passes through a fllter, and on to a mleelle. 

f opping operations are controlled by two pneumatically- Draining operations are controlled by two 

operated valves, a topping chllldowo valve and a rapid pneumatically-operated valves mounted as follows: 

topping valve . The topping chllldown valve controls 
the transfer of liquid oxygen for chllldown of missile 1) one valve ls mounted on a 2-lnch line which al-
ducting to the engine turbopump loleta at the etart of tacbes to the 10-lnch liquid oxygen quick dlscoo-

the countdown sequence and for maintenance of the load oect. Thie valve, when opened, utilizes ullage 

level lo the mleelle liquid oxygen tank during the ''bold" pressure from the liquid oxygen storage tank to 

phue of the sequence. The rapid topping valve control, pressurize the liquid oxygen fill-and-drain Hoe. 
the tr&D8fer of liquid oxy1en to the mleelle liquid oxygen 
tank during the tlnal phue of the countdown eequence. 2) the other valve Is mounted on the vent line. 
The valve• are of the ''ball valve" type and utUl.ze 1000 This valve controls the venting of boll-off gu 

pel of gueoua nitrogen. The valves are operated by from the 2-lnch line and a 10-locb flll-and-
ao\eoold-cootrolled valve, and contain double-acting drain line Into the atmosphere. 

cyllndera which are spring-loaded to the "clo1ed11 

position. Theae valves are controlled by elec trically-operated 
1olenold valves mounted on the manifold described be-

A 3-loch topping line braochH into the following three low. A third manually-controlled valve mounted oo a 

llnee: abort line between the manifold and the 2-lnch line 
control• the Pllrc!Di of the 10-lncb fill-and-drain line. 

1) a 3/4-lnch line on which the topplD1 ch111down 
valve ia mounted. 

ly Air •Of'<• 41rK1'-t: 
I) Port ., t'4t'lfic.otloft f'lvmb.r lljf94 I" cof¥f'ftft ) It the m,fftltet propoe,N for •t91ft01 ttrowlt Jonln9 . 
21 •HomMe"4ed •vof'lfitl•• ont, ore lltt.41 In coh,mn 7. 

.. COfflfflef'l.ded B 
Qveftlll)' 

A.-p,o•e4 
Q1/el"fit y 

J) thlt ~ wHI ,-.. M ~4 te ~- •f'9¥1tl0f'll"9 ectlon. c0ftf\•vr9Uef1:, ct1 port """'" ' chett .. l. 
hfe., ,. c~I .._. e,f AflMO bhllHt ,O.l-6 f,., conf .. urotkMt oftef ptOTft hHl1"9 lftfOfffi,ot lon. 

A1M,hl lftdiCot .. COfflfflOft v M .. with 
N joc.•r1t com.a-•• fHt4/ Of' et••· 
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Gas~ous n1lrogen al 4000 pal passes from the pressurl­
z.ativn prefab Into a 1000-psl regulator and manifold 
mount.ed In the topping control WI.It. The 1000-psi nitor­
cen then passes from the manlfo1!1 to the ·e1ectflcally­
operated solenoid valvea. The •olenold valves which are 
"normally closed" (NC) are in turn controlled by a pro­
cramed sequence In the control-monitor 1roup (It.em 
5036). 

(5) PROBLEM AREA: Durtnc countdown, liquid oxygen 
must be transferred to the mlHile from the liquid oxygen 
•to rage and topping tank.a. 

Equtpmenl Is required wbicb will control the following 
trtnafer ol)f' ratlona : 

1) t rans fe r of liquid oxygen from the topping tank, 
for cooling the mlHlle ducting to the engine 
turbopvmp Inlet., at th• •tart of the countdown 
aequence . 

2) transfer of liquid oxy1en from the topping tank, 
for filling the mluile liquid oxygen tank to the 
100-percent level, during the final phue of the 
countdown sequence. 

3) •hutoff of liquid oxysen now from the •torace tank 
when the mlHJle bu nached 99 percelll of 
capacity. 

4) venun, of the •torap tank and preu11rlllatlon, 
dralniq, and venU111 of the liquid oxypn fill­
and ... lllle prior to ralalne the 1Uo lallllCher 
platlorm . 

I o.u1, 22 April 1961 I LIST NUMc:;.i, 11,f.0.1~6 
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5171 27-03079-1 CABLE, AUTOPILOT 
EID 27-5191 AND AC TUA TOR 

CHECKOUT 

(4) NOMENCLATURE: Cable, Autopilot and 
Actuator Checkout. 

This item consists of a length of 48-conductor 
rubber covered cable approximately 12 inches 
long fitted with a 48-pin male connector at one end 
and a 48-pin female connector at the other end. 
This connector is designed to mate with the con-
nectors installed on the autopilot canister and on 
the actuators. The pitch and yaw connector pins 
are cross-connected to apply pitch output stimulus 
from the canister to the yaw actuator, and yaw 
response to the pitch portion of the canister . 

In operation this test cable is inserted between the 
autopilot canister and the existing cable to the ac-
tuators and is removed upon completion of APCHE 
checkout of the autopilot system . 

(5) PROBLEM AREA: Present test procedures 
check the continuity of the loop but do not isolate 
any faults located in either the autopilot canister 
or the actuator circuitry. 

Equipment is required that will isolate faults in 
either the canister or the actuator circuitry. 

(18) REMARKS: t The item provisioned for com-
plex 576-C will also support complexes 576-D and 
E and OSTF No. 1, and No. 2. 

&y Air force direction: 
1) Port 0< 1pecifkotion number listed in column 3 it the number propoMd for original provisioning . 
2) Recommended quantities only ore 11,ted in column 7. 
3) Thi, page will not be updated to show provi1loning action, configuration. or port nvmber c.hon9e1. 

leffr to current inue of AFIMO Exhibit 60-36 for config..,rotion and provisioning information. 

CPJ 
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,11c1 

Est 
200 
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Nomenclature 

Accessory Group, Collimator, Inertial 
Guidance System 

Air Conditioner 

Anti-Fire Installation 

Assy, Sequencer and Responder Group, EOC 

Auxiliary Logic and Control Group/Launch 
Control Equipment 

Battery, Emergency, Missile Ground 
Power, Stationary 

Battery, Storage 

Boom, Erector, Missile 

Boom, Missile Erection 

Cabinet, Combustion Stability Monitor 

Cable, Autopilot and Actuator Checkout 

Captive Firing Kit, Propulsion, Series E 

Charge Unit, Helium, Silo Lift 

Console, Assembly , Operational and Checkout, 
Missile Destruct System 

Console, Launch Control 

Console, Launch Control 

Console, Launch Control, Unitary Concept 

Console, Launcher Control, Silo Concept 

Control-Charging Unit, Helium 

Control-Monitor Group 

Control-Monitor Group 

Control-Monitor Group. Auxiliary 

Control-Monitor Group, Missile Launch 

Item 
No. 

5016 

5005 

5004 

5027 

5098 

5029 

5029 

5002 

5002 

5031 
5171 

5011 

5006 

5030 

5026 

5034 

5026 

5034 

5006 

5027 

5035 

5098 

5035 

ALPHABETICAL INDEX 

Nomenclature 

Control Pressure System 

Control Pressure System 

Control System, Electrical, Missile Lifting 

Control Unit, Nitrogen 

Control Unit, Pressurization 

Control Unit Pressurization, Silo 

Counterweight, Launch Platform, 
Missile Lifting 

Damper and Lock System Silo Crib, 
Guided Missile 

Distribution Box 

Distribution Unit, Pneumatic 

Doo1· Actuating Mechanism, Silo, 
Guided Missile 

Drive Assembly, Launch Platform, 
Guided Missile 

Erection Mechanism, Boom 

Guide Assy-Wire Rope Set, Launch 
Platform, Missile Lifting 

Guide Rail, Counterweight Missile 
Lifting, Launch Platform 

Interconnecting Box 

Interconnecting Box 

Interconnecting Box Group, Launch and Test 

Junction Box Group, Launch and Test 

Junction Box, Umbilical, Launcher Platform 

Junction Box, Umbilical, Right 

Item 
No. 

26 

5079 

5036 

5001 

26 

5079 

5020 

5019 

5032 

5007 

5013 

5022 

6.1 

5023 

5021 

5095 

5100 

5033 

5033 

5100 

5095 

GENERAL DYNAMICS I ASTRONAUTICS 
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Nomenclature 

Launcher and Utilities Assy, Silo 

Launcher, Missile 

Launcher Platform, Silo, Guided Missile 

Locking System, Launcher Platform 

Manifold-Regulator, Pneumatic System 

Motor-Generator Skid Mounted, Type MD-2 

Platform Launcher System, Silo, 
Guided Missile 

Pod Air Conditioning Unit, Silo 

Power Supply and Distribution Unit, 
Stationary, GSE 

Power Supply-Distribution Set 

Pumping Unit, Hydraulic 

Pumping Unit, Hydraulic 

Pumping Unit, Hydraulic 

Relay Box, AC Power Distribution, GSE 

Service Lines and Equipment lnsU, LaWlcher 

Sight Tube Inst!, Horizontal 

Strut Assembly, Re-entry Vehicle 

Suspension System, Silo Crib, 
Guided Missile 

System Assy, Cable and Guide, Launcher Platform 

System Assy, Collimator 

System Assy, Counterweight 

System Assy, Door Closure 

System Assy, Drive, Launcher Platform 

1-1 

Item 
No. 

5012 

5000 

5012 

5014 

5007 

5037 

5010 

5005 

5028 

5028 

30.2 

5008 

5009 

5032 

5000 

5003 

5099 

5018 

5023 

5016 

5020 

5013 

5022 
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Nomenclature 

System Assy, Electrical, Missile Lifting 5036 

System Assembly, Gaseous Oxygen 5017 
Vent Mechanism 

System Assy, Guide Ralls, Counterweight 5021 

System Assy, Hydraulic, Missile Lifting 5009 

System Assy, Launcher Platform 5010 

System Assy, Lock and Damper 5019 

System Assembly Locking, Launcher Platform 5014 

System Assy, Suspension, Crib 5018 

Tank, High Pressure Gas, Slug Fill 5025 

Tank, Pressure 5025 

Topping Control Unit, Liquid Oxygen, Silo 5133 

Tube Assy, Sight, Inertial Guidance System 5003 

Ventilation System, Gaseous Oxygen 5017 

Item 
No . 

ALPHABETICAL INDEX (Continued) 

Nomenclature 
Item 
No. Nomenclature 
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