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( STL0 CAP AREA

ff - 1. Silo Air Intake: Goes to alr wash dust collectors on Cuad 3 level
ol =l #1 of the crib.

= 2, Silo Alr Exhaust: Fxits Irom the Sile .wall at level 2, Ouad 2,

= . -~

3. Fi11 =nd Vent Sha ft:

e a. (N2 and. GOX Yent (OVP): To pressurization pre-fab to vent LOX
i) etorare tank througn-N-5 and topping tank through N-4.
{5' b. Helium Fill: To "{ssile 1OX tank from pneumatic check-—out

. vehicle (PCV) (During MAPCHE checkout only) (HOF)

€. Helium Fi11)] (HFP): To RP-1 tank from PCV (During MAPCHE check-
out only) -

d. IN2 Fi11 (NLS): Through LN2 pre~{ab to LN2 storage tank and IN2
heat exchanger.

e, Heldum Vent: (HCX-1) Missile LOX tank pressure exhaust throuch
PCU valve 112, K

f. GN2 Vent (NEX): 1N2 vent from LNZ heat exchaneer & storage tank
through IN2 pre-fab, | ‘

g. LOX Fill: (OFP) Stub up L20 through LOX £i11 pre-fab valves
1~7 & L4 to 10X storage % topping tanks.

- heHelium FA11 (HFD): 6,000 PSI helium through PIU to both inflight
oL helium bbttles, Manual valve 23 for IF #1. Manual valve 24 for IF¥2,

e j. GN2 Fil1 (NPP): 4,000 PSI GN2 £i11 to single 500 eubie foot
£t bottle. N : : 1
SN ke GH2 F111 (OAF): 4,000 PSI GN2 £111 to 2 ea 625 cubic foot bnrttles,
4 _ 4 . a i
lf : 1. GN2 Fi11 (NFD): To 6,000 PSI GN2 bottle (fnd Pressurization %
e Routine use) through valve 25 in the PDU, =

Lo A, Manual Valve F.16: From rissile to catchment tank,

B. Valve F-15: Missile fill stub un, (RPI)

C. Dirtv Lube 0i1 Nrain Line: From tank on level 5 and puro on
level &,

D, Clean Lube 031 Fill Line: To tank on level 5,




PCY valve 4957

‘na

F

7.

8.
9.

" 10.
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F. ONZ Vant;
lccatsd on level 3,

5 Demineraiized Vuter Pill:

1 t'fr‘.l ’.‘“H—

Te): Missile fuel tank pressure exhaust through

]
-

Veat fiom fuel loading pre-fab (fuel leveling tank)
(NVP)

7. not be used),

Catchaent

To demineralized water tank on iavel_fl

-

A, P17

.B. _F-20:

C. P-ea.

D, F-19:

Die=eal Fuel Tank Fill:

Turk: Access & vemt (15000 gal cap),
RP-1 £111 stub up. ’
One »ay check valve to RP-1 catchment tank.

RP-]1 manual shut eef valve located between F-19 and F-20,

Catchment tank i1l stub up.

Diesel Fuel Tank Vent:

To diesel storage tanlk (15,300vgallon cap),

Cooline VWater Towers

t,cﬂ'[rl at 900Fa

through a chemieal pot feeder on leve) 1,
Units and Instrument Air Pre-fab.

11. Collimator Sight Tube Opening:
true North,
12, Utility Vater Tanks and Vents:

Total capacity 91,000 gallons.,
level alarm 89,450 Rallons, low level alarm at 79,300 gallions,

Cools’ condenser water to mintain return water
Receives 8 GPM maks up water from the utility water system
Cools Diesels, Water Chiller

|

Used to orientate the collimator to

-l ea tanks 6% feet under surface.

1-16,000 gallon, 3-ea,25,000 gallon. HRigh

13, 1CC Pntrance:

A,, 1CC Sewer Vent :
- lear blast for 20 Beconds, then opens,

M N n

Blast closure closes automatically in event of nuc-

15, LCC Air Pxhaust: 216" blast closure closes automatically in event of v
nuclear blast for 30 minutes, then opens, '

16,

LCC Escape Hatch:

Shaft contains 4 tons of sand which empties into

level 1 of LCC when trap door is opened,

17.

18,

ICC Adlr Intake:

16" blast closure closes automatically in event of

rmuclear blast for 30 minutes, then opens,

Blast Dafaction Optical Sensors (2 en):

Convarts the 1ight radiation

of a nuclear blast to an electrical pulse which i3 sent to the Nuclear

Blast Detector [hit on level 2 of the LCC,
- test light whiceh simulates the 14ght of a Nuclear Blast,
4 :

The same mast has an optieal
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NOTE: Used in conjunction with the optical sensers are 3 ea buried

loop anntennae to detect Rround shock, Each antenna consists

of & 2 foot diameter loop, 10 feet wunderground and a matched
test antenna,

Raw Water Storage Tank:

Contains Unprocessed wvater,

¥ater Plant Building Containing:

A. #1 Weéll and Pump,

B. #2 Walif@nd Purp (may be in seperate pump house),

C. Deminerialization, Filtration and Softening Equipment,

Processed (Product) “ater Storage Tank:

NOTE: Iocation and makeu

P equipment (19,20,21) varies from site to
ﬂiten

Electrical Stub-ups: 480 VAC power from NEMCC

A. Helium Compressor Elect Connection. 75XKW .

B, Oxygen recharger electrical connection, 75KW

C. MAPCHE check—out vehicle electrical connection. MAPCHE contains
electronic equipment for rapid automatic checkout of the various
missile systema. '

D. Ground connection. e

R

E. ' DMU electrical connection, Now called PTS (Pneumatic test set),
Set supplies pressurq Lo the missile durine installation and re-
moval and during MAPCHE eheckout., 50KW

F. GN2/ILN2 recharger electrical connection. 130KW

G. Engine service trailer stubup., 25KW

Ho 110V AC 3¢ genaral purpose outlet,

Comn Box (3)(Areas 3.4 snd 11)

Electrical Connection: For fuel (RP—l}_nurification unit,

Personal Varning Light and Horns:
FRCP, Level 2 of 1CC.

Locatea above LCC: actuated from
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26.

31,
32.
33.

cilo Doors: 2 ea. 150,000 1bs, 16' 8™ X 22' X 2' 6" thick with a 14"
overlap, Designed to withstand over-pressure of 100 PSI. Each door

opens to 95° in 19 seconds. West door opens 6 seconds after start of
east door, Total deor opening time 25 seconds.

Breskaway Cvlinders: 2 each door assists main door actuators. Has
4" stroke with 37,500 1bs 14fting capacity.

Main Door Actuators: One for each door. Has snubbing action from
90 to 95 degrees of upward travel,

Horizontal Crib Locks: (3 each) 120 degrees apart, (NW-NE-S)

Uplock Strikers: -{For Launcher Platform) 4 each, Used to lock the
launcher platform to the silo cap when the launcher platform is in
the raised position.

Comm "J" Boxes

P.A. Alert Button

Silo Sump Pump Discharge on to Ground Through 6" Pipe., Tocation may
Vary.

Catch Basin: Receives waste water discharge from water proéessing

plant when equipment is back—fluahcd. Location may vary,

Tile Field: Receives discharge from LCC sump pumps, !
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Introduction: The Launch Control Center- (LCC) 48 a ¢ylindrieal structure
4O feat i diameter, 64 fest below grade, and contains a 2 story stesl
structure called a hung floor. This hung floor hangs from the celling

of Lhe concrets structure by a suspension gystem that 1s air cushinned to
aosorb ground shock, ' !

The entranceway to the LCC consists pf a stairway down from erade level,

entrapment adrea,-two blast doors, connecting tunnel and a stairwell for
the 1LC lovels and to the silo connecting tunnel,

The upper floor (level 1) of the LCC is divided into various rooms:
Ready room and Storare area, fanitor room, latrine and showar  room,

kitchen and dining area, heat, vent and air conditionine room, and medjeal
supnlies room, ' ‘

in wnich the actual launch equivment 1s located: TLaunch Gontrol Room,
office, battery room and communications and eouipment room. The tunnel
to the s8ilo connects LCC level 2 and 31lo level 2,

The utility tunnel wvhich connects the 10C with the silo = ancvroximately
50 feet long with an inside diameter or 8 feet, Two blast doors are
presently located at Lthe 3ilo end of the tunnel topether with two hlast
plates, These blast nlates are nermanently bolted to the concrets walls’

g@ﬁrancbfav to LCC
1. Grade entry door and micre switeh
- Sﬁairway down
3. Telephons
4. Bull horns (5 ea)
5. Entrapment ares deor warnine buzzer

6. Entrapment area - two doors and micro switches
7. T.V. monitor camera

8. Blast'doors (2) and micro switches

9. ILC Stairwsll air exnaust vent

10, LCC Stairwell blast closure - 140



.
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1l. Imergency iighting
12, CEewer Drain

13, Sewer Vent
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Sl LG LEVEL 1

1. Dtility Roem

[ 2. Tlectric Water Heater

|
i 3. Utility Sink
! 4e  Alr Suboert Oylinders (4): The 1CC centains a 2 story steel atruct-

ion system that is air cushioned by 4 supvorting and leveling eylind-
ers with approximately 350 & 15 psT instrument air supplied to them.
The 4 cylinders provide air suspension and absorb ground shoek, The
a support ecylinders are individually and automatically controlled to
h maintain the structure level under normal operating conditions,

= 5. latrine and Shower Roon =

ﬁﬁ ' 6. Kitchen and Dinine Area: The kintchen and dining room has all equip-
ment necessary for a ten day imolation of the launch crew, This

- equipment consists of a stove, sink with disposal, refrirerator free-

n‘. zer, tables and chairs. Enough food will be storsd in the kitchen

area to feed the launch crew during a poasible ten day isqlation.pcr-
iod, ; T

'@- : 7. Facilities Electrical Cabinet .

8. Center Column with Canvas Enclosire

9. Heating, Ventilation and Air Conditioning Room: Equipment in this
roonm is capable of supplying approximately 5550 CFM of clean refri-
gerated (or heated) and dehumidified air to the LCC. Air isa drawn
thru the above ground air intake duct, a 16" blast eclosure and filters
(including & CRR filter) by a 7% hp motor and supply fan (S-1). This
same fan then forces the air thru a chilled water eoil and a heated

. water coil and thru ducting to both levels of the LCC and the silo
tunnel. - Normally, approximately 3800 CFM of the 5550 CFM is recir-
culated air and 1750 CFM 4is fresh "outside” air, The LCC exhaust fan
(E~1) draws approximately 1100 CFM of air from the communications

-emergency battery room, the kitchen and latrine and forces this air
thru a 16" blast closure and out an above ground exhaust vent, In
addition to the "recirculated” air and the Mexhausted" air, approxim-
ately 650 CFM of air flows from the 10C thru the 1.CC stairwell 16"
blast closure and vents into the LCC entranceway tunnel,

o

10. Air Intake Blast Closure - 16"

. B 11, Medical Supplies Room o3

(:" - 12. Escape Hatch and ladder, Filled with L tons dry sand
; ~

- X ure, This steel structure hangs from the concrets roof by a suspans- -



23,
4.

X5.

16.

17,
18.

'_ 190

Ar Poceiver Tank

300 PSI Lines for 4 Blast Closures

Five %00 PSI lines: L to Ryl ea. supply line to reciver tank and 4 ea,
8upply lines to LCC support cylinder regulators,

Electrical Cabinet

Alr Zxhaust Blast Clo;urﬁ - 16"
Electrical Cabinet

Sewer Vent Blast Closure

LCC Stairwell Blast Closure - 16
Comm o (Sta - 35) -

Speakers

Emergency Light (6VDC )

-
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5.
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9
10,

12,

13,

15,

16,
17.

ILC LEVEL T

launch Control Conaole: "Monitors standby and countdown status of

.wWeapon system with light and pressure race indications. Has controls

to start countdown, commit and abort sequences,

Facilities Remote Control Panel: Monitors RPIE. Can control blast
closures and missile enclosure fog system,

Power Remote Control Panel: Monitore and partially remotaly controls

the diesel generators,

.L.V. Monitor % Controls: Hore than one system may be installed,

Gate and Door Control: The gate and door control panel contains 3
buttons and 3 indicator lights, The rate control button and 1icht
are for entrance through the perimeter gare (this maAy or may not be
installed). The No, 1 entrapment. arca, after identification by T.V.
The No, 2 button and light w11l vermit entrance through the second

Security door. Both security deoors are electrically un-locked and
locked,

Blast Detection Console: Detect nuclear blast, closes blast elosures
and causes puidance to FCo on memory,

Fire Alarm Panel and Rectifier (12VDZ): vProvides fire alarm and
monitor system, (See"note’ for Fire Detector Zones and Locations,)

Fire .Alarm Batteries (12vDe)

Blast Detection Terminal Cabinet

Battery Rank (Corm) (4,8VDC)

" Comm Cable Drver

Battery Charger for Cormnunications Ratterv Rank and Telephone Pinnuzg

Distribution Transformer LLO V_(L5KVA)

Lighting Panel "D" : provide controlling Ckt. Fks for licht svstem

launch Control Center Motor Control Center: L&D V 60 cvcle power
through breakers for LaC,

Teleohore Terminal Cabinet

P.A. Terminal Cabinet

Central Distribution Frame

17



. 19. Pover Distribution Service Cabinet (120/208 Volts — 60 Cvcle): For
CF inter-site telephone carrier, .Has 130V and L8y breakers.

R | 28, Lichting Panel tcr, For Eommuﬁications.

- 21. Llaunch Enable Svystem

22, P.A. Systen: Controls, arplifier (6 ea) and pre-—amplifiers,

23. Emerzency Lichts (6vDC)

24, Alarm Annunciater: Visual and audible alarm or communications mal-
. function. -

v 25. Switch for Air Conditioning Unit (Ref #31)

26, Floor Access Doors

27. Access, Leveling Nevices

<8, LQC Lighting Panel At

29. Alarm Annunciater and Corm Override Lock Switeh

% : I o
. ‘30, Water Plant Panel

31. Communieations Room Air Conditionine Unit Chilled *faterw tmlvy -

32. Seware Pumps (2):  Prom LCC to septic tank and tile field.

33. _Control Sfation.Phnual Overatine Tevel (new location) Manual Cperation
of AMF,

34. Speakers =
354 Telenhone‘(St& 19)

36. Circuit Breaker for LES

37. Cirbuit Breaker Cabinet for Bell Rinrers and Communications Pattery
(LBV) Charpers, -

38, Fuse Box (slow-blow tvoe): For bell ringers.

39. Switeh for Fan Coil Unit-(FC-1) -
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Centrel Mack for Site Cormm Boxes

Central Rack for Direct Lines (C.P.y ACP etc) and Fxplosion Proof (E.P.)
Corm Bexes :

Dial Telephone Cable Carrier Wave Eouipment

Telephone Patch Panal to Each Site and MAMS and Cable

.

Power Supply Panel for Carrier Weye Eouipment

:arrier Waye Eauip -
: = AUl

NOTE:_ FIRF DETECTOR ZONES AND LOCATIONS

ZONF. LOCATION

1 S1lo Levels 1 and 2
2 Silo levels 3 and 4
3 Silo Level %

T ik ’ Silo Tevel 6
5 Silo Levels 7 and 8
6 MEA Llevels 2; 3 and 4
78 MEA Lcﬁels 6, 7 and 8
8 e

Manual reporting stations on Levels
ance to Facility Elevator,

2, L, 6 and 8 at entr-

19
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4,

5.

7.

SI10 LEVEL 1
e LT

Facility Elevator: Combination freight and passenrer elevator for
interlevel service from level ] to level 8, 6000 1b cavacity,
electrically oberated,

Facilitvy Elevator Nrive and Controls Electric motor incorporating
reduction drive and sheaves and pulleys providing motive force to
raise and lower facility elevator,

Launcher Platform Drive: Elevates and lowers the launcher platform,
between stowed and launch vositions, under all 1oad conditions,
Direct mechanical actuation is supnlied by either one of twe 125 hp
electric motors operating through -a power transmission that rotates
the two drive sheaves, Five cables for each of the two drive sheaves
are attached to the erib structure at one end, and pass -under the
sheaves at the top of the counterweirhts, risa and reeve ahout the
drive traction sheaves, undersling the launcher platform sheaves

Low Speed Motor
Aux Spmed Decreaser
Cluteh (Shart Counling)
Yain Speed Decreaser
Brake
‘High Speed Motor
and H, Drive Sheaves

* - =

OYMHoO N>
.

Launcher Platform Guide Rails: Located on three sides of the launcher
platform serve to guide launcher vlatform as it 13 lowered and raised
within the silo, These rails minimize lateral movement, or tilting of
the launcher platform and provide a_ smooth vertical track for the
launcher platrorm.travel, The rails are of T-beam construction with
Tlanges to provide a smooth bearing surface,

Spray Purms (P20 & 21): Consist of two water pumms, each with a capae

city of 280 Fpm flow, The PUT™PS are connected in parallel, as one pump

1s in continuous operation and the other pump is on standby. Vater is

Pumped to the Bprayers in the dust collectors and .then recirculated by

the operating pump, Water losses are supvlied by the makeuo tank,
item 12,

Circular Stairs: An all steel circular stairway, 5 ft in diameter,

Boes {rom level 1 to level 7, thereon a vertiecal ladder is used to
level B8,

Air Conditionine Ducta: Distributes air throuchout the erib and is
routed to the 8th level, '

23



('. 3. ‘Eggg_ggiéggtcgg_iggfiLﬁ 21} hCylindrical, wot impingement tvoe air

daaher—dunzhznllectnr units, “Cleans supnly air prior to distribution, i

?s Suenly Fans (SF 20 4 21): Dravs the alr from the dust collectors and

e e e

distribites to the adr ducting, Alternately used when outside temp-
ercture below 60OF,

8. DNirect drivan exialvane inlet fan

o

b, 20 hp 1750 rpm, 440v, 3 phase, 60 cps

e
c. V¥Yater agiiator equioped summ

y 10. Air Intake Plenum: Provides 4ntake air chamber to the dust collector
units, ' '

. 11. Sand Settline Tank: In series with dust collectors, provides trap
to allow impurities washed from conditioned air to orecipitate out.
1 amp to sump, i

‘ 12.  Air ¥Viash “ater Makeup Tank: In series with silo air conditionine il
i system.

. " 13, Chilled Water Tank: TIn series with main water chilline svstem located
! on fourth eridb level. This tank acts as a header or expansion tank.
(f' App 30 gpm.

iy 1. Llauncher Platform Motor Control Center: Contains cortrols that provide
7 power for the two electric motors Lhat iIn turn afford vower to raise
A and lower missile, “The 125 ho motors ooerate from LBOv, 60 cps, 3
phase current, Also furnishes ‘pover to amf loric racks, hydraulic vower
SO pack and launch platform drive control. : '
] i

: 15."‘Iaunchcr Platform Drive Control: Roth motor% are controlled from a

s common saturable-reactor type control network. Motor Boeed 1= con-
i trolled by tachometer feedback control, '
5 A .

i 16. Loeic AMF Racks (4): Controls the automatic and proper seanencing of
: mechanisms for raising the missile for launch and then return plat-

form to hard state, Provides checkout and test of this 1ifting mech-
anism and locates malfunctions, "

: ; i ]
17. Demineralized Water Tank: Capacity 345 gal, Furnishes make-uo water.
to chilled water system, hot water system, and diesel eneine closed
loop cooling system, i - =

P S
: . ! . _ '

: 18. Demineralizedi Yater Pump (P-90): Transfers water from demineralized s
S water tank thlourh & one way check valve to systems listed in para. 17,
. * Punp is automatically controlled by liquid level conttol valves in the

chilled and hot water systems. Yanual operation is from FTC ¥2, 8ilo
(:a level 2,
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15,

2,
22.
23,

25,
26,

28,

29.

30,

31,

32,

Cherdeal Pof, Feuder: ..
ccndenser vater system,

Intake Veprts and R

lust CiosﬁrQS:

allow the intake air to the silo a
automatically close upon detection

heaters and dampers being installed,

Emer:cngj‘Lquts

(6 Volts)

Comm Pox
<2 Hox

Loud Speakers (2 Each)

—— e

'ﬁiasiln Lift Junection Box

Control Manual erating Level
h“___hﬁ____ﬁ__H_Jai.___
11 (old location)

Softdns 8 gpn utility water for use in the

Two ‘46 1in, cutside diameter pipes
ir conditionine system, It will !
of thermonuclear radiation, Elect

(Hanual Operatioh of AFM System} Cudd -

\
\

-

GN2 Prassure Guage (GN2 to Silo Doors Actuators for Cushion)

Fire mmEuis?lg

Warnineg Horn

ﬁCU Connect: GN2 to NCU when L/P 4s up and locked, -

Safety Platform & Elevator Entrance .(Ref Dares 63 & 66)

Diessl Fuael SLorape Tank Shutofr Valve

Overapeaesd Centrol

Bex: This unit prevides

operatien ef the
indicate that ap

- Benser,

everspeed senser and centa

eaergency

1

atep has been in

8 means ef checking the
Ins an annunciater te
itiated by the everspeed

25
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“’ @ ST reL 2

1. F¥acility Elevator

P s <. TFacilitr Flevator Counterweights: (onsist of iron slabs which are
for culded by rails and lower to the 8th level, Has chain attached to
boiton, to compensate for cable weight changes,

%@3 N Lauuchtx_f}atfozmugounterweiqht: This slab unit comprises 26 cast
i _ iron &nd three stoel slabs bolted together to form a 541,000 1b
counterwsignt, The counterweinrht minimizes the hower requirement

S to raise and lower the launcher platform together with a fully loade

e ed missile and all AGE on the Platform. The V-shaped groove in each

S vertical end of the counterweicht accomodates a guide rail., The

= counterwsight weighs approximately 6000 pound more than the launch
platform, \

o 4. launch Platform Guide Radils -

A 5. AC Outlets: Three full size ac outlets provide receptacles for use
| of 115V and 2087,

' 6. Spiral Staircase
l?ﬁ Q;' 2 T Air Conditioning Duct

T _ 8. Hvdraulic Resarvoir and Pump UInit (Hvyd Power Pack): Contains a 275

. ral reservoir, a 1 hp 5 gpm elsctric driven hydraulic pump with 200
psl output, a 4O hp 20 gpm pump with 3000 psi cutput, one accumulator
and necessary filters and valves, Pumps receivas power from M/L MCC

2 and provide power to horizontal and vertical eridb locks, deors, launch
iy platform brakes, drive complings and the work platforms,

9. Launcher Platform Fan Coil Unit (FC=40): Provides positive eirculation
of conditioned air throughout launch platform contained units,

R I

' : 10.. Accumilator Rack: Eight accumulators and 5 GN2 bottles are mounted in
& & support rack, The hydraulic fluid is pressurized by 3700 P2l nitro-
A Een gas. Six accumlators and 2 G2 bottles are used to operate the

81lo doors and the remaining two accumulators and 3 bottles operate
the other systems,

WAL

fr':'.n'-l; i

Sile Air Conditioning Specifications
b V=
> Areas Temperatures

Lrunch Platform Enclosure 70°F £ 5¢  ¢45¢ RK
Collimator '~ 70°F i 3% {gs7 py
Control Cabinsts 70°F T 30 459 RH
Remainder of Silo S0°F to 100°F

, e 29
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i 19.

%piranlicvggggrg; Pan=1: Preovides (1) a means of pinpointing trouble
Aress, (&) mnual control of the mein and standby hydraulie pumms and
12 eontrol of nitrogen cylinder recharging,

Sand Setiling Tank: Allows solid impurities washed from conditioned
a1r to precivizate out. 1 GPM to sump, ’

20 KVA Lightins "ransformer:  Input of LLO volts is reduced to 120/208
V, 3 phase power throurh panel LD to the lightine panels IA and 1B for
illumination of the erib and launch platform, (100 Amp with 70 A Breaker)

Iightine Panel 14: Provides 120VAC 60 cycle, single phase to silo
1ighting at silo leveis 1,2,3 and erade, :

Distribution Panel ID: Receiver 120/208VAC from the 30DVA lichting
transformer on levey 2 and distributes it to lichting p&nél LA on level
2, Mghting panel LB on level Ls-RAP-1, diesel fuel and fOX detectors on

level 7, and to the &V emergency liehting charrers and relays on 311
levels,

Nonessential Motor Control Certar (10 Unitsg): Controls main air subply
fans (2-20 hp cach); lower 31lo supoly fan (3 ho), hot water heater,

(1 hp), main exhaust, fan' (15 hp), exhaust vent bent blast ¢losures,
waste water pump (10 hp), standby spray bwm, spray pumm, L02 vacuum
pump, 102°vacuum pump Subtooler, IN2 vacuum pump, water condensate re- -
turn pump, missile fual drain pump, foe system pump, water chiller pumo,
dirty lube o1l pump air compressors: (2-15 hp), utility water pump, de-
fualing'pump, condenser water pumps, hot water pump, hot water pump :
standby, launch platform purge exhaust fan, launch platform exhaust fan,
launch platform fan eontrol unit, 30 KVA transformer sile level 2 and
detector units sile level 7, This bus is de-enterized_at commit as these
itens are not necessary for launch, '

Exhaust Duct for Level &

Essential Motor Control Center (Six Units): 30RVA transforrer, silo
level 3, DC power supply vnit, pod air conditionine control cabinet for
air handling, air handling Tan, control cabinet fan coils, thrust sect-
ion heating blower, thrust section heating element, hydraulie puroing
unit, LOO cps motor gensrator and distribution system, L& vdc battery
rectifier, water c¢hilley uriit, chilled water pum, emergency water pumo,
Contains motor controllers protective circuit devices and pilot cont-
rols for eqguipment required for standby and countdown.

ny —

Alr Compressor: Supplley compressesd £ir for electro-pneumatie ranel, T

Exheust Plenum: Collects silo air conditionine ¢exhaust and:diesel ex-
haust into common vlenum whlch vznts pases 1o the atmosohere,

Main ©xhaust Fan (EF.30): Frovides impetus to used nilo ajr, diesel

ex2ausl aivd RPa] Vepers, wilh draws accumulated waster from olenum and
forces at to vent to atmosphe' = at pround level. DNraws air from silo
levels 2 apnd L

-
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28.

29,

30.

Pl.

“32,

33.

3h.
35.
36,
37.
38.
39.
L0,
41,

42,

43,

Telenhone Terminal Cabinégz Provides switching center to facilitate
routing of telephone communication between silo and 1CC. _ a3

Fire Alarm Bell

Fire Alarnm Cabinet

Diesel Exhaust: Exhaust gases carried toward exhaust plenum from
diesel engines located on levels 5 and 6, '

Exhaust Vents and Closures: Two 46 in, outside diameter vipes provide
exit of contaminated adir into the exhaust tunnel and shaft. Rlast

closure doors will ‘automatically close upon detection of thermonuclear
radiation, :

Fmergency Lirhts. 6 Volts:

Fire Manual Alarm - %

FTC /1
Corm Box

Teat Switeh for Thner Sileo Fxhaust Fan

Bvdraulic Manifold

- Hydraulic doors manifold (2 each),

- Crib Locks, and launch Platform locks.
. Work Platforms, :

» launch Platform drives brake.

0o e

Missile Fnclosure Air Exhaust: -Air into missile enclosure area on level
7. ;
Hydraulie Manifold J Rox

Portable Fire Extinguisher

GOX Vent: Hechanically extended and retracted {see P26, par 38)

Sump Purp Discharge

Condenser Water Sunply (From cooline tower)

Condenser Vater Return (To coolins tower) P

Electro-Pneumatic Panel: Contains controls for electro—oneumatic valve:*‘
System operation in tha witer and air conditionine systems,

FTC #2. Contains controls and indicators for MCC and NmuCcE eouipment.,

The fact that it 1s Physically a part of the NEMCC 13 insienificant,

Mssile Fnelosure Area Makeun Air Inout

31
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10,
11.

12,

13,

lh.

SIIO LEVEL 3

Facility Flevator Counterveights

Launch Platform Counterwsirhts

Launch Platform Guide Rails

G.E. Pre-launch Honitor: Capable of contirmous amd periodic monitor-

ing of the mated re-entry vehicle. MK3 or MK, can set R/V for eround
or air burst, :

Circular Sﬂaircagg

\
Adr Conditioning Ducts e . \‘

ARMA 1A1, 1A2 Racks: Two racks provide the continuocus hold of the
irertial guidance allenment system and includes confidence checks on
the system, Controls and monitors the puidance system during C/D,

Televhone Cabinet: Terminal board for all telephone cabling 4n the sile,

Pod Cooling J Box: All three units receive electric vower, LLO, 3

: 4 rie power 1s routed to the cableloop assembly,
Launch Platforn J Rox: eridb to launcher,

Facility Interface Cabinet: Junction box for providine electrie power
to the following prefabas: liquid oxyeen, fuel and pressurization,

15 and 16, Control Monitor Group 1 & 2. Two units contain necessary re—

. lays, computers, comparators, and eircuitry to..asquentially send act-
uation signals to the missile and AGE during countdown. They obtain
feedback information from these actuations, compute and compare these
signals and present results of this analysis as G0/NO-GO signal at -
the launch control conaole,

-

17 and 18, Control Monitor Growo 3 & L: T units desiegned to simulate

signals that are normally produced by the missileborne and pround stg-_
port equipment when stimulated by the two logic units, The feedback

of signals from the simulated svstem of the 1SR is computed and corm- -

ared by the lopic units and results are indicated as GO/NO0 sipnals
on the launch control console, Primary vurpose of the LSR is to ehecke
out the operation of the logic units and the launch control console and
identify any malfunctions of these units,

35

phase, 60 cycles from the essential bus contrel
Hydraulie. Pump J Box: | center and from these three function boxes elect-

12



20,

22,

23,
2%,
25.
26.

28,

29.

30,

32.

36

Launch “ontrel Tower Surply Panel:
LA GhLTS ot QMDY P

60 epy Lo the lopic wnits, L3R units

ARMA puidance units,

HO_KVA Tranaform

——————

ert  lleduces LLO volts, 3 phase, 60 cyel

volts and Lhis pouwer is routed to the la

item 19,

60 Cycles and LOO

Czele AC Dis=tribution Panel: Receives

3 pnase, L30 cycles from the motor penerator and directs

lopic units, LSR
uires 440 volts,
Voltage requlati
is controlled by

Has SPGG and eng

units and ARMA guidance units, Yotor g
3 phase 60 ecycle input from the motor e
on 1s controlled electrically and freque
the 60 cycles powsr to the synchronous.
ine valve heater indicators,

28 VDC Powsr Subply Switch: 60 amp, unfused safety swit

‘power input invo

Motor Generator

the 28 vdc power supnly unit.

Disconnect Switeh: 30 amp, unfused safe

the AC power input into the motor generator unit,

n

Drinkineg Fountai

MD-2 HMotor Gener

ator (400 Cvcle)

Control Cabinet Fan Coil Unit: Contains three .electrie

*r coll, and a 2 ho electric fan motor,

nch control cablnets, checkout souipment

Distributes 120/208 volts, 3 phase,
» GE pre<launch monitor and the

'

es to 120/208

unch control power supply vanel,

120/208 volts,
it to the -
enerator rea-
ontrol eenter,
ney requlation

drive motor.

cQ for AC

ty switeh for

heatine. eoils,
Furnishes cond-
(LSR), ARMA

racks, and collimater eouipment, Manually controlled from FTC &2,

silo level #2,

Plenum: Air chaﬁber_for the coﬁtrol cabinet air conditioning syatem,

EZmergency Missil

e Power Battery: This equioment supblements the nor-

mal 28 vde power

ides an emergency source of 28
pover supply as a malfunction o

unit consists of
Each cell has ap
voltage of 1.1.L

supoly and distribution unit durine countdewn. Prov-

vde shutdown wower in event normal ™
r an AC input voltare failure, PRattery

21 nickle—cadium alkaline cells mounted on wood traws.
amp-hr rating of 240 amp-hr at the R hr rate to a cell

volts, Trickle charge from the main power supoly

(rectifier) will maintain-the charging of the batteries,

with a voltmeter
enable to check

Dirsel) ¥xhaust:

Comn Box

-

A test nanel.

» cell selector switch and a press-to-read switch win —.

each individual cell,

Exhaust piping from levels 5 and 6,

——_—
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33.

35.
36.
37.
38,

39.

L0,
L1,
L2,
43,

L5.
L6,

Portable Fire Extineruisher

Fire Detector Head

P.A, Spcakeq

Emergency Lights

Fire Detector 'Heed

GOX Vent Blast Closure: GOX from the missile boiloff valve throueh the
duct on level 2 exhausts through the fan and 24" blast c¢losure into the
bottom of the fill and vent shaft,

Transformer Rectifier (28 VDC): Power supoly component consists of a
transformer rectifier assemblv with required power input of LLO AC
volts, 3 phase, 60 cycle, The output is 28 DC volts, 600.amp. A power
distribution panel 1is mounted to the power supply unit. It contains
the relays and terminals to swifeh and distribute rectified 28 vde and/
or battery DC to the ground support equipment and to the missile,

Main Utility Vater Shutoff Valve Located on Silo Wall

Comerical Powser Gable Entrance Throurht Silo vall

Telephone Terminal Cabinst,

GOX Vent Blast Closure "J" Box

Cable Loop to Cap: Ref Fa2, page 1

AMF "Jn Boy. For work Platformg, -

Filter for Utility Water to Airwash Duct Collectors

37
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10.

12.

ST TEVEL 4

Facilitvy Elrvator

Facility Elevator Counterweiphts

tauncher ®Iatform Counterweichts

Lawnchisr ®latform ffuide Rails

Water Chiller nits 50 and 51t To provide chilled water to the follow-
ing:

A. Launch Control Centar Fan Coil Unit,
B, Control Cabinet fan eopil unit,
C. Iaunch Plat.form enclosure fan coll unit,

D. Pod air conditioner on the launch platform.

Circular Stairs

Air Conditioning Duct s

Chilled Water Fumns P50 and P51: Two 15 ho chilled water PUros, one
pump for normal and the other {s for standby, Water i= circulated by
these pumps to vater chiller units then directed to air conditiorine

¢ooling coils throughout the 31lo, launch cortrol center and returned
to the pumps in a closed loop system,

Evergency Water Purm (P-32): Provides emergeney backup for the cond-
enser water pumps, It is started by a sirna) received from the blast
detection Bystem. Provides a 50 GPM flow of hard water from the utility
water system. This water flows from the pwm to the water chillepr
units, to diesel penerators water Jacket heat exchangers, inst, air pre-

fab and to drain in the sump,

-

Condsnser Vater Pumps (P=30 & P~31): The two condenser water pumoa
provide normal circulation of cooline water from the cooling tower to

water chiller units, diesel generator's heat exchangers and instrument
alr prefab, ' .

Hot Water Pumps (P_40 2 P-£61): Circulates hot vater in a ¢losed looo—_
8ystem from the heat recovery silencers of the diesel renerators to the
thrust section heating coil, fan coil unit FC<40 on crib level 2 and
fan coil unit Fo-1 on level 1 of the LAC.

Hot Water Txpansion Tank (TF-63): A 30 gallon capacitv tank whieh
Serves dual purpose:

(A) An expansion vessel fo. the system,

L.
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15,

16,
1?-
18,

19.

2.

22,

23-

(B) A sirrzes tank for the gystem receiving make-up water as required
froa the dewinarlized water system.

Utdldty Water Tank (TR€0): Primary function is to maintain a haad pre-
Jture on the utility water system, The tank is pressurized with air of
€5 psig from the instrument air prefab, - As the wvater leve] drons, the
air pressure wil] be Simulataneocusly reduced, and at 43 psig the util-
ity water bump will start operation to replenish the water suoply and
SL0p cperaticn at 85 psir. Vhen tank pressure droos to L8 psieg a low
level alarnm indication will be rezistered on the FRCP in the 1CC.

Fog Svaten Pupp (P-80): Pump 1s centrifuzal type with-a cavacity or
500 GPM. This Pump supplies water for the for nozzles, emergency show-
€rs, eye wash Tixtures, fire hose stations, air washer emergency supply
and condenser watsr emergency supply. Operates in conjunction with

the utility water pump,  Starts when the utility wvater tank pressure

drops to 55 Psdg and stopns when pressure reaches 74 psie,,
\

Utility Water Pum (P-81):  The 30 GpM capacity utility water pump is
sized to Supply the norml demand for drinkine water, domestie water
cooling tower make-up (8 GPM) and air Wash system make-up (2 GPM).
Operation of the Purm 1s controlled by pressure switches located in the
utility vater tank, Pum starts when utility water tank oressure droos
to 63 psig and stons vhen pressure reaches 85 bsip,

Diesel Exhaust Ducts
~—==t= txhaust Ducts

Telephone Terminal Cabinet
—Z2< LA0inet

6.7

399 7,

Lightine Panel LB:  Power to lights and reciptacles on levels 4, 5
8 and sumps, ' .

Fire Detector Head

Comm Box
=0 _Box

Energency Lirshts (6 Vnlts) :

Hand Fire Fxtinzuisher B ke i

Pk Speaker
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7.
8.

9'

10,

12,

13,

SILO_LEVEL 5

Facilitv Elevator

Facality Elevator Counterweights

Jauncher Tlatform Counterweights

Louricher Tlatform Cuilde Rails

|
LBOV Diesei Switchgzear: This unit receives the LLO vac, 3 phase, 60
cycle produced by the diese] renerators. From the eircuit breakers,
which have protective trip breakers for undervoltage or overcurrent
loads, the electrical power is distributed to the essential motor con-
trol center, nonessential motor control center, missile 1ift (L/P)
motor control center and the launch control center, - Operation of this

switchgear can be locally controlled or partially remothly econtrolled
from the launch control centsr, :

Circular Stairs

Alr Conditioning Ducts

Opening Grating

Dirty Tube 011 Tank (Overhead): Dirty lube o1l from the two diesael

generators is pumped into this tank, The tank capacity is 348 gal,
8ize 1s 3 ft diameter by 7 ft,lenzth. i .

Dlesel Generator (#60): The diesel engine is a model 4O, manufactured

by White Diesel Engine Division; Springfield, Ohio, Tt is a heavy

duty, vertical, mnlticylinder, 80lid injection full diesel type. The
electrical power unit is 2 roller bearing synchronous generator, manuf- -
actured by the Ideal Electric and Manufacturing Comparny. Specificat-
iona are: kw 440, dva 550, volts L80/277, amp 662, rom 720, temmerat-
ure 50°C, contirmuous duty, 3 phase, 4 wire, 60 cycles, -

" Diesel Fuel Storape Tank (Overhead): Stores adequate diesel fusl for

one day operation, Cavacity is 665 Ral, Fuel 0il from external under-
rround tank of 15,300 gal is drawn continuously in a toppine process
to maintain the sile storare tank in a full cavacity,

Clean Lube 041 Tank (Overhead): Provides clean lube 0il to the two die-

sel generators. Capacity is 3.8 gal, size i3 3 ft diameter by 7 v —
length, . ¢ ;

Heat Recovery Silencer: Desiene®as a muffler silencar for the diesel
‘exhaust pases and alsc has a heat racovery unit, The heat recovervy
unit has coils in the silenser Tor heatine of demineralized water which

is circulated to the launch contrel center, thrust section heat enil
and the air conditioning units,

L5
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L6

rinking Watme

Diesel Evhoyast

|

Loirn Rox

Basreency Lieht (4 Volts)

—

Zormereial Power Circ Rreaker

Flectric Hot Yater Heatar Circuit Breakers

Fxhaust Section Teroeratures

Vertical Crib Loeks (4 Ea): Locks the erib to the s1lo wvall by re-
roving the Spring tension on each odd numbered Suspension sprineg.
See page 66, item B and dlagram on page 63, X

\

-

York Platform Kev Switch

Fog Svstenm Control Valve

Fog Nozzles (4 Fach)

NOTE: Water Fog System Pressure supnlied by the fog system purmp on

o level L. Pump rated at 500 GpM, Fog System turned on manually
at the FRCP 1n the 1LCC.

Televhones Terminal Cabinet

Ladder to Work Platform #2

Fire Detector Hqﬁg

P.A. Speaker

-
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‘rail is provided around the eollima

Facllity Zlevator : ;

’ a1

Facilivy Tlevator Counterweiphts

A2uncher Platform Counterweirhts

Jauncher Platform Cuide Rails

48 VDC Station Rattery: Provides LR vde power to the L80v diesel
suitehgear to trip the air cireuit breakers and to operate the diesel
engine controls, Battery is a 2 cell, wet, NICAD tyve, rated as ro

Amp/hr,

Circular Stairs

Alr Conditionine Tuet

\
5\

48 VDC Battery Charger: Tré;sformer rectifier to charee the 48 vde

station battery. Receives electrical power LLO vac from the essent-
ial motor conitrol center,

Marmial Fire Alarm

Diesel Generator (#61): Same as Item 10, level s,

Dirty Lube 011 Pump (#62): The puro will transfer the dirty lube opi1
from the lube oi] surp of the two diesel engines to the dirty lube oil
storage tank; The Pump will also transfer dirty lube o011 from the —
-storage tank to a discharre. at the top of the silo. Pump desien is a
rotary gear type with a capacity of 20 Fpm.

Motor Operation Damper Below Cratine: Grating orening is 36 by 36 4n,.
Square with air outlet capacity of 17,500 efm, Darmmer is controlled
Pneumatic motor operation through the air conditioning system.

Alr Start Tank (Overhead): Provides air oressure for starting of the

two diesel engines. Air pressure of 300 psi is supnlied by the instru-
ment air prefab, The air start tank 4s 2 ft 3n diameter by 73 ft lensth.

Heat Recoverj Silencer: Same as item 13, level 5,

Collimator Housine and Platfoim: The collimator enclosure 4s an fnsul-
ated room which houses the collimator, collumator support platform,,
and bench mark supnorts (Fiz 19). This room 4s fastened to the sile—
between the sixth and seventh levels and houses the onerational and

ment safety,



b

16,

50

Since the aclunng e
The sriv o PLriure, q

biiie 597

PO

% . located aoproximately 8 £t above the level 7 of

ladder is pProvided to give personnel safe and

unrestricyad 4ccess to the enclosure,

BuoHorts the col‘imator'rizidly. The Subvortine structure of the plat.
form fasteny to & steel platg mounted on the wall of the silo, Two ;
bench mark suoports are housed ip the tollimator onclosure, The supnort

Lollimetor: The .collimavoy aight tube
lient to transmit data frem the €ollimatop to the

ed pain for a beam of
missile, - The tube 14

constructed np 1€

coated on the inside to reduce light d

The wpper end of the movable section 4

a4 slesve ¢oupling, Neoprene boot, angd

upper aleeve has a

in, thick nNeoprean

ished stee) plates mounted on the

ructures, The tube i3 constructed -

» the other {s movable. The fixeq

ure with two Adjustaple fittines, .
in alienment . One ehd of the
Stable, flexible connection with

another aleeve couplinpg, This
e rasket that mates and Drovides

& soft contact with the skin of the B2 ood, The upDer sleeve {s also

provided with 5 bar that acts as g wind

tube locked to the R2

position, Thia arran
imator tube to operat

Signa] devices tonsis
of the movable mectip
lifrt control,

Pod,

ting of 28 vde rd
n of the collimat

man manual extension of the eo0l]-

croswitches signal the pvosition”
or tube to tha mis=ile Jauncher



;f; (U' In order to align the'collimator in reference to the polaris star, a

From level 904 ft 3 4n, a 10 in. outside

derree angle, This-

) he surface, aprroximitely 100 It
it protected by a manhole type covar, 41 tha too and

» £1a33 plates ara installed ang sealed, and a vacuym’
r to prevent refraction effects on the collimator,

air conditioning duct which is
» tees off at the bottom of collimator housing and enters into

Yo Perts. The temperature in the collim-
, 65% relative humidity maxd mum,

18.  AIG Hoist ang Rail

19. Telephone Terminal Cabinet

L}
20, Hot Water Heater . b
~—=.nater Heater

21, Diessl Fuel Detector

22? Emargencx Lichts (& Volt )
2. Piks Soenkes
i _—
%é (;g 2. Fxhaust Terperature

Indicator (Stack)

SXhaust T
- - :

i 25. Collimator Sight Tube to Miss{la

i ’ _-—____—-_?—____—_"‘_—

%E 26, Fop Nozzles (8 Fach)

N

3 27. Panel DC: -48VDC distribution narel vontains 4 ea cireuit breakers;
ot diesel 760, diesel #61, 480 v 8witcheear and spare, :

A %6 Horizontal Damvers (4 ea)(rer pss 5 66)

? y 29. Comm Box

30. Fire Detector Head

51
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" SILO LEVEL 7

T =

1. Facility Elevaﬁgz

<. Facility Flevator Counterwejchts

:fjj S« launcher Platform Counterweieht s

. 4. launche: Platiorm Guide Rails

5. Missile *heloenre Area Alr Conditionine Return Duct: Acts as ap air
return to the micet]. ENCl0tUre Ares from the fan coil unit FC-40 on
3ilo level = for recirculation to tne 'ussile enclosure area,

6. Circular Stairs: End of the circular stairs at this level,
7. Air Conditionine Duct

\
" 8. ladder: Vertical ladder extending downward to level 8.\

: 9. Liquid Nitrogcn_Prefnb: Unit contains the necessary sequence valves .
N which ars manually controlled to 111 the 1iquid nitroren storare tank
ﬁ} . | and heat exchanger, During countdown, liquid nitroren is directed thr-

(?h IN2/He shrounds on the missile,

10, liquid Oxyeen Control Prefab: Unit contains the necessary valves and
components to filter and control the flow of liquid oxyvgen-from the
storage tank to the missile, It contains the valves to provide rapid
and fine loading of the missile during countdown, It also has the
contral of flow for draining the missile,

11. Gaseous Oxvgen.Detector Cabinet: Detector Contains the necessary
electronic equipment and oxyren-analvzer to detect the OXYZen atmos-
phere in the erip and launch platform areas. VYhen the oxveen content

2 2083 below 157 or above 25% by volume, the detector unit will initiate
2 audible and visible alarms in the silo area and to the facilities re-
; - mote control panel in the launch control center,

Z 12, Lower Silo Supply Fan (Overhead)SF22: Flectric driven fan directs
7 17,500 cfm of air irom diesel renerator area on the 6th Tavel to lower
: part of mile. Open grating between loevel 5 and 6 =llow air to be :
drawn from level 5. Overates in contunction with SF20 and SF21. Shuts
off automatically when diesel vapor reaches 109 LEL, 7

13. Instrument Alr Prefabs The unit' contains two air compressors with cap-__
acity of 15 SCFM flow, 1500 psig output. The unit has a 65 Snpw enher-
ical air recsiver ang contains the necessary valves, filters and air
dryers. Purpose of the unit is o commress, store and deliver clean

~ @
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Ciy €I Lo vopd ey “ressures to oneuratically operated valves, zont-
rollera, o, tnrovrhsut the 'sile and LCC. An alarm indication on

tha FRCP 41n +the 100 w111 oceur when receiver tank pressure drops to
1,190 psiv, wraliciticna: s1lo Instrument air, LCZ suspension, diess]
start ard blsst closures, y

Liouid furymen F111 Prefab: 4 unit tlat contains necessary valves to
control, durine remuboly, the flow ef 1iouid vxygen to the storage
tang ena tonping wank in the erib assemhly,

fzfvaagggg}_i_g&fﬂage A unit which ecentrols and distributes gaseous
nitrogen vo ths following Bubsystens:

8. PResupply of ritrogen and charging of the thres Raseous nitrogen
storaps tanke, (4000 PST) .

b. Liquid Ox¥gen storage tank and topnine tank for transfer flow to
the nissile, '

\
\

€. Nitrogen control unit on the launch piatform,
d. Pneumatic distribution wunit. CFoV)

€. CON2 storage boftle 4n t)a Tuel prefab for fuel transfer to the
-missile, (4000 FSI)

RP-1 DeTactor Cabinet: Storing missile fuel (RP21) in the missile
tank makes the area inside the missile enclosure hazardous when cont-
aminated by fuel fumes, An explosive vapor detection system Initiates
audible and visi{ble alarms in the missi{le enclosure‘area and at the —
FRCP panel in the 10 when predetermined lower limit exviosive levels
are reached. High rate &1r purgine at the 207 fuma coricentration level
is automatie and continues until Lo LE], is reached, "Vhen LOT LEL is
reached the purge cycle stops and the water foz system is mnually act-

system Y'ON" wOFpw push buttons and Indicator 1irhts are located on the
control” section of the ﬁRCP. 3

- -

Diesel Fuel Dectactor Cabinet: Contains electronin eouirment and hyd-
rocarbon-analyzer fop detectinr concentration of diessl fuel vapors,
When-a 10% conceniration of dieszl fuel vapcr is ndleated at-the dat-
ector unit, elrcuitry will step lewor silg aupnly fan SFo22, eliose !
volume damper VD-2) {cedling of silo level 7), and oven volume dammer
VD-31 on main sile exhaust fan EP.30 (silo level 2). At 207 concent--

ration of diemel vapors the above purpe eycle continues and an audible
and visual alarm will be initiated at the FROP in the 1C7o,

——

-

————

-—



18,
1?.
20,

2—2-

<3.

25.
2.
27,

28,

29.
30,
31.

32'

Speaker

Fire Hosm

Air Conditioninr Fxhaust Duct: A 28 in, duct, routing exhaust air

from the launch platform ares at level B to the exhaust plenum cham-
ber at level 2, 2

Emergency Shower and ¥ye Wash

Cellimator Housine: Described in item 15, level 6.

Emercency ILisht (6 Volts)

GOX Datector FHeads

Comminications Panel for Fueline/Defueline: Sta 36 (E:P.)
’ \

-

Comm Box -
~omm _Box

P.A. Speaker

LOX Toppine Control Unit: Controls the rate of 10X tooving durine
countdown. Also performs LOX line drain,

Fire Extinruisher

Fog Nozzles (L Fach)

Alert, Button

»

Telephone Terminal Cabinet -
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Facility Elevator

Air Conditionine Ductins: Ducting for intake and exhaust air dist. -
ribution is routed at the bottom of the crib, and also inter-connected
to the enclosed launch platform area,

aFacility Flevator Counterweirht

Fuel loadinre Prefab: Loading, topping and unloading the missile fuel
tank is controlled by the prefab. Tt is an enclosed unit, having a
fuel storage tank with capacity of 630 ral, gaseous nitrozen suoply
pressure tank, filter and necessary valves, Included is a 10 hp fuel
pump used for draining the missile Tuel tank, :

Pressure Syatem Manifold Rerulator (Pressurization Distrihution Unit):
Remotely and semiautomatically wontrols and flow of helium and gaseous
nitrogen and inst. air frem storare vessels to other AGE equipment within
the sile. The unit provides stable requlated pressure under both static:
and dynamie pressure conditions., It consists of the following system;
helium flow control and reculating, helium emereency, helium charee,- -
gaseous nitrogen pressurization and emerrency instrument air. Durine °
Standby provides GN2 to PCU for missile tank pressure. Durine /D 1t
provides He for missile tank pressure,

Air Conditionine Duct To Launch Platform: A rectangular ductine, whieh
has a quick disconnect at the launch platform, 1s then routed downward
to go underneath level 8 floorineg and into the main air exhaust duct,
The complete ductine, until eonnected to main air exhaust ductine, is
insulated against heat loss, This ducting carries the heated exhaust
air from the pod air conditioning unit,

Cold Disconnect Panel: Contains the lower half of riseoff connections
which supply the following services to the launch platform; missile
102 and fuel tank'pressurization, helium pressurization line to one

unshrouded sphere, helium to HCl and GN2 to NCU when L/P is down and
lecked, . -

Liquid Nitrosen Overflew Evaporator: The evaperator is a tank which .
collects the overflow of liquid nitroeen or Faseous nitrogen from the
LN2/helium shreuds during countdown. Thereon, the liquid nitrogen _
boils off inte a gasssus state and vents inte sile level 8, aquad TII,
Vapora are pickad up and exhausted by exhaust fan EFL] in sump. -
evapsrator tank is fabricated of 2luminum alloy, =

Het Disconnect Panel: Contains the lower half of riseof® cornections .

which supplies FP-1 fuel and the thrust section h=at to the launch
platform,
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Pressurization Control tnit (PC): The PCU automatically and manually
controls the oressures in the propellant tanks of the miszile durine
all phases of operation. Durine standby, the PCU will maintain press-
urization of missile tanks with gaseous nitroren. This=s unit also has
an emergency system for backup in maintaining misside vressurization,

Thrust Section Heater: This unit orovides hot air, 1459F to 200°F

into the thrust section of the missile during loadine vrocedures of

liquid ‘oxygen and 1iquid nitrocen. The heater receives hot water from
the two diesel heat recovery silencers and also an electric heat coil
is used to heat the air to be blown throuzh the ducting into the thrust
section. The complete unit is insulated in order to maintain temoer-

ature control in the launch platform area, !
\

Ladder (down from level 8): Vertifal ladger from level B to the bottom
of the silo,

Teleohone Cabinet
t

" Ladder (up to level 7): Vertical ladder ‘'with cace from level 8 to
-level 7. ;

Thrust Section Pressure Fan: Eleetric Cperated fan (blower) to force
ambient air throush the heatine coil section, where the air is heated

and forced into the thrust section of missile, Cavacity of the fan is
1000 cfm, ;

Inflieht Heldum I -

Inflight Helium IT: Two high pressure helium storage tanks are mani-
folded, so that elither tank can be selected to provide pressurization.
These tanks furnish helium for the spheres on the missile, to the
missile propellant tanks during countdown, and for emereency pressuri-
zation of missile tanks during' standby or countdown, Cavacity per

tank 1s 250 cu ft water volume, storine 163,000 sef -of helium at 6070
psi.

’

Ground Pressurization Nitrogen (6000 PSI): Consists of one hirh press-
ure paseous nitroren storage tank, Provides nitroesn to the pressuri-
zation control unit for mintaining pressurization of the missile prop-
ellant tanks during standby status, It 8lso orovides nitroren to the

Pneumatic distribution unit for pressurizine the hvdraulie acrumilator
rack for opening the silo doors. OQuad IIT



P

25,

Egﬁng“itgg“ELEQQ;HEL_Qﬁpgwc!: Helium gas is chilled in this exchang-
er by nvons n2iium vy lew threugh tubing emmersed in liquid nitrogen,

Hellum 2= diest rimated intop

12 Yoens, ' Each loop 1s 70 ft long and the

dianeter ol the leop is & 4in, tubinz, . The ends of the lvops are mani- .

folded into ons ourist and

“the exterral piping i1s coaxial tvpe with

helium flewing 4n the centar riping which is surrounded by 1iauid nitr-

oger in the outer niping,

The coaxial pipineg 1s routed to the missile

shrouds and spheres, The licuid nitrozan unit_4s a_cryeonie constr-. - -
1ty of 600 pal. It {5 mounted above the 1lq-

ucted veusel, with a capac

:_;Pid g@trogen slorage tank.

12 Storape Tank fhclcﬂ):.

coaxial paping and thereon

© 13 vertically installed an

Ladder and Caps: Vertical

This tank provides lioutid nitrogen to the
into ths missile shrouds, The storare tank
d 1t has a cavacity of LGOO gal, =" -

ladder mounted to the LN2 storage tank

extending to the top of the LN2/He heat exchanger, A work platform

is provided at the top of

~"LO2 Topping Tani: " During

axidizer tank due to 102 b
periods. It is installeq
type vessel, with water vo
capacity 1s 3420 pal which

Enereency Shower

Eﬁe‘ksh

102 Storage Tank: - It is t
icing the missile oxddizer
lon,_ It is a erygonie typ

The normal 102 capacity ia

the LN2 sterace tank,

; \
couptdown, "this tank will-top bff the missile

01loff losses und Tor losses during hold
in a vertical position. It is a eryronie
lume capaeity of 3500 ral, The norml 102
allows for ullage, -

he main liquid- axygen sterare. tank for serv- .

"tank-and 4s installed-in a vertical posit-
e vessel, ‘with 2 water volume of 23,000 eal,
21,850 gal which allows for ullage,

Caseous Hitrogen Stoerape Tankg: Stores adaquate supply of gameocus

- nitrogen to pressure trans

of three vertical mowit ed

fer 102 and IN2 to the Missile,  Consists -
vissels, The two 625 ser tupks are used for

the 1iquid oxygen tranufer system. The remaining 500 sef tank is used

to provide ligquid nitroeen
tank also provides bac?cupD
tem. The tanks have 1750
urization at 4,000 P3I.

Lransfer yresaure to IN2 storace tank and

en control unit-on the launsh platform, --This -

pPressure for the instrurment air vrefab Sys—
cubic feet of water volums total with preszs-

Alr Conditioninrhﬁxhaust Daet: A 28 lneh adr exhaus=t dact into whinh .

two fan motors remove air
ough the exhaust duct to 1

Fire Hose

Oxyren Masks

from the launch nlutform arza, route 1Y thr-

evel 2, and force 3t into the exhaust sha™t7=,

-
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Horbelly, “iew Botasi iaher
G0Y De:bectvor

RP-1 Detector

Varninr Horn

Fire Alam Box

LN2 Storare Tank & Heat Fxchanrer Vacuum Pum: Located on floor.

10X Toonine Tank Vacuum Pupmp: Located on top of tank,

10X Storare Tank Vacuum Pump:  Located on top of tank,

Switches for Ttems 3L, 35 and 36

Test Switch for SF-4] Supplvy Fan Purge Cvcle X

Subpnly Fan Purre Cyele SF-L1: Purge supply fan will draw air from the
silc area into the launcher platform enclosed area when the gas detect-
or denotes there are hazardous air conditions in the shaftway, Also

operates during a four minute puree cyvcle at start of C/D.” Air flow
is 10,000 CFM,

Test Switch for Thrust Section Heater Supoly Fan

Emergency Light (4 Volts)
Comm Box

Automatic Fire Dectector

GOX  Alarm Bell and Lirht
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£ 1. Surmo Pumas: Two explosion proof submersion pumps, P-82 and P-83 are
35 moanted in the Silo Sump, Each pump is rated at 7.5 hp and has a
R _ cavacirty of 100 GPM. FElectrieal power for the pumps 1s LBO VAC 3
et phese current. The pumps are autematie in operation and are rotated.
1 in usage by neans of a marnatic alternator to provide equal runnine
time for each punp. Normally one pump will operate alone,

2 Vhen the liquid level of the Sump rises to 3' from the rrating the

533 first pump wiil start. %hen the liquid level rises to 1' 8" from

S the grating the second pump will cut in., If a malfunction occurs and

' the 1iquid level rises to within 1' 2" of the gratine a2 high level
alarm sirmal will be sent to the trouble section of the FRCP "S41o
Sump Hi Level®”, A1l liquids discharged by the sump pumps are routed

1 up the 3ilo wall through the discharge 1ine. The discharpe line :
= exits the sailo throuch the concrete wall at ecrib level 2 and is routed
2 ' to a catch basia outside the silo at rrade level, \

LR )

]
of

s

H TR
& LR

.

A

-

2. Comm Box: Explosion proof.

s 3. ladder

. LT i Surp Pump Controls

L (: 5. EF40 and EF-41 Test Switches

€ EF-L] Launcher Platform Purre Exhaust Fan: Exhaust fan EF-L]1 is elect-
i rically innerlocked with EF-40, EF-4] is normally deenerrized., Tt
- will be energized to operate during the following conditions:

A. RP-1 vapor concentration 20% LEL.

9.4

B. At start of countdown (signal start of N2 £111). EFL1 1s
powered by a 7.5 hp electric motor operating on L8O VAC 60
cycle 3 phase current., EF-4] has capaclity of 13,000 CFM
which is exhausted up through the main exhaust fan (EF-30)
on level 2 and out of the sile. Operation of EF-41 onens -

" Volume Damper VD-42 which signalea the FRCP of the purece cond-
ition ("RP-1 fire for system damper open" - Red Licht),

XLk -
Bygea TR,
L]

-,

b
¢ S

7. EF-40 launcher Platform Fxhaust Fan: ®Exhaust fan EF-40 is electrica~
1lly innerlocked with EF-i1, Mnly one fan will operate at a time.
EF-L0 will operate normally exhaustine air from the launcher ovlat--
form area at a rate of 3,000 CFM, The fan motor is rated at 2 hn and

cperates on 480 VAC 60 cycle 3 vphase current. Air is exhausted jdent=
=1 icallx as EF-,1, %

oy ghy

e
ali

b

NOTE: A fire thermostat (FST-L1) is located at the inlet side of the
. two exhaust fans and ‘senses inlet termerature, ‘“hen In let
i : temp. exceeds 1259P;  Each fan will be deenercized,
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18t Level - Elevation 1015 ft 4 in.

Launcher Platform Equipment Location (Level 1)
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Fuel F111 and Drain:

LEVEL 1

—

The fuel fill-and—drain 1line is a 4L in, pining -

routed irom the hot disconneet panel (level 4) to a ground fuel-and-
drain velve located on the launcher pedestal in quad I. :

¥dssile Alienment Pin and Latch Assembly: Four alienment vins are "~ -

~ inetalled on a box housing suprort mounted to the launcher vedestal,

The pins have-length of approximately 2 3/8 in. protrudineg into the ——-
femals connector of the missile. Two of the round pins have souared
off sides mounted in quads I and II. The standard round vins are
mounted in quadas IIT and IV. The four latches have a hook design ---
which slides into the slots of the four main lognerons of the missile

booster section

They are used to eclamp down the missile to the laun-

cher when the missile 1is not fueled. During normal -standby with the
missile fueled, these latches are removed. _ _ :

I;uncher Pedestal Frame: . The frame assembly consistineg of two welded

structures, is mounted with .one structure in guads I ahd IT and the
other in quads III and IV. The structures consist of welded, & in.
steel piping in a rigid, vertical and tripon framework. Another steel
box framework is mounted on top of this assembly. - This framework ..
contains the riseoff disconnect vanels, alirnment pins, and latches,
poort in quad IV contains the one inch rise-off switch

The pedestal su
(MOS Switch).

102 Fill-and-Drain-Assembly: The rround 102 fill-and-drain valve is

mounted in quad III. It mates with the other half. of the disconnect -

valve on the erib when.the launcher platform is in the lowered_posit--
ion. -~The 'LO2 inlet piping-1s 10 3n. in diameter until it connects -

to the probe that entars.the missile. This probe has a diameter of

8 In. The probe unit is mounted in a swivel unit at the lower sect-

ion, which is pneunatically actuated to move outboard 28 derrees unon - -
riseoff of the Missile, : '

102 Toooing Line Assembly: The 102 topping linas assembly nrovides
liquid oxyeen to the propulsion assembly prior to ensine start, The
piping is 3.5 in diameter. ¢ ;

Cormt Box

Riseoff Disconnect Panels: Two panels provide automatic cutoff of

servicing of fluids at missile riseoff. The two panels on the ned- .

estals are the low

lings,

er half disconnects, which contain the female coun-
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10.

11,
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The pansl inccled in nuads I and 1I contaln the following outlet

ports readirz ieft Lo.right,

;Halium'presaurizaticn to ambient spheres in missile (1)
N2 to shroyds (1) '

. -3. .Fuel tank pressurization line (1)

SE. .

= " Rydraulic pressure lines to booster and. sustainer/vernier
~.-. + - engines (2)
:IS.IiHydraulic return lines from the engines (2)

The éthef.ﬁancl, located at quads III and IV, has the followinz out-

s 1. 102 ténk«pressurization (1)

-21--102 topping (1)
3

LN2 to shrouds (1)

Aio Helium-pressﬁrization To° the shrouded spheres

LN2 Drain Assembly: During countdown

into the missile shrouds for cooling the helium zas. The LN2 overflow
- and 1ts boiloff gases are routed throu

from there-inte the IN2 "svaporator-.unit, : This line assembly on the

launch pedestal de divided into_two sections and then coverges into —°

one main drain line.._ The drain line at quad TI is L-1n., diameter steel --

turing routed across to quad. TTT. "It tees into the main drain line,
“which 1s-8 in, diameter aluninum alloy material,

s 1iouid nitroegen is directed

Missile“ﬂmhilical-Cablest"'
from the umbilical J box on
and from there to the mis=il

level 2, to vertical racks, to lerel 1,

e. B2 pod, B

ed from the
rough a rectangular duct (4n-

X 15 in.) to level 1, and from there it is

of 8 in. diameter.. This tubular duct is clam-
y;2nd in ths proximity of R=2 pod, it 1s divi-
flexible tubes that are then cemmected to the

"Pod Adr Conditioning Duct (Quad TII): Cooled air is rout
pod air conditioning unit on, level L th
side dimension of 2 1in,
routed in a tubular duct
ped to a vertiecal support
ded into three separate
B-2 pod.

IN2/He Coaxial-Discormect Panel: The upper half of the quick—discom-"
ect unit is mounted at the corner of quad TII. This unit contains the
female half of the quick disconnéct, The mating unit, the male half,
"1s mounted on the crib structure, The unit has spearate guick=disconn-
ect valve for helium and for liouid nitrocen. The liquid nitrogen %ees
"into ths helium line and at this tes connectinn a emaxial tubine is

gh the drain piping assembly and _ __

‘The Bix missile umbiliecal cables are rﬁuted A

-



(i’ cennected for halium to flaw internal with liguid nitrogen surreund-

ing 1t. This coaxial tubing 1s routed to the riseoff disconnect panel
in quads III and IV.

) : 12, Pod Adr Duct and Umbilical Suomort Assembly: The ped air duct and .
- umbilical suppert assembly is a tubular suppert of aprroximately 6,5
in. diameter by 12,5 £t "length., Tt provides the supnert for elampine

- the ped air conditiening duct and the six missile umb4dlieal cables,
- A1l of these cables are connected to the B-2 pod,

13. Thrust Air Reat Ducting: Heated air is routed from the thrust section
heater on level 8 of the crib, through the hot disconnect panel of the
. © launcher platform (level L), upward to level 1 and into quad IT of the

: _ launcher pedestal and nissile. The duct is'8 4n, in diameter and is
s insulated against heat loss,

14, Engine Compartment Access Platforms: - Ref pages 64 and, &7,
] \

-
-
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® i LFVEL 2

A e 3. lockine Assenblv: Each corner of this level has a hydrauliec actuator .. -
=0 locking nosembly for locking the launcher platform to the crib struct-

I : ure or silo cap, The rod end of the actuator has an attached guide
g = " reoller usssably, This 'aspembly consists of two rellers mounted in vert- .
_"[ :'_-‘5-'.‘._.;*-‘-_-‘-- - 1cal plates, _Tha upper roller fellows an are of the tapered rail moun- .. _-
ot @ et o D T Sed et the ardh and pulls the lowsr rnller into locking pesition as it
s R ._--hits ‘the upper and lowar striker plate. The four lock actuators are
e ~.~. to be in rigid loeked position within 5 sec after the platform is in
Sl SiEpie Jullraised or full-lowersd position. . LI

. -7Y 2.- Interlock of Locking Assemdbly:” Above -sach-actuator locking assembly; - -
5 .. there is at 90 degrees an additional mounted hydraulic actuator unit, %
SR ; The rod end is attached to a wedee, Vhen the locking assembly piston
g - - - rod has moved out to the rin:id_locked..poaition, this interlock unit .
it .= positions 1ts wedge in down movement and lecks the main viston red —-

from retracting.= The interlock unit positions its wedee: lock within. ...
N e 1l sec,m— - . . s e e 8 - -

4 -
s - = +
e

o "~ 3: Hydraulic Manifold:- -The hydraulic manifold receives its main source

::._; ] : of hydraulic pressure from the erib hydmulic.equipmcnt.'—"By electrie
' ) I solenold valves it-distributes hydraulic_pressure to the locking-and —
+ " «77 .interleck assemblies for leckine or unlecking the launcher platform to
.' : the erib, . : ' :

2 ( 4, Hydraulic - Tubing Installation: Stafinless stesel tubing is reuted from .-

-~ the hydraulic manifold to the proximity-of-the locking actuaters,— Prom -=—

= _ t.hare,—---r.lexj.blu-.hoses_ are attached from the tubing “to the lockine asp——_ -
= ' emblies,’ . : : g

; " ", 5, Access Area: An access area with a vertical Jaddar_is previded te

:;-] lGVBl 3.
T T : .
i " 6. Corm Box

7. Guide Rollera:— On this level there is one liargc guide roller assembly, -

B oA " As the launcher platform rises to the full-wp vositien, the rollers
- . w11l rise over a small lencth rail tapered to an_oversize I beam moumt- -
¢ ed to the sile cap, The tapered I beam is wedeed between the roellers

® : and aligns the launch platform te the sile,

'8, Tubing and Pipine Supverts: Prepellant gases, hydraulics, and heated
aAir routed from level 4 to level 1 and inte the ndnsile, Headipn rom

: left to right the indentification of lines is: L
! 1. 1IN2 drain from miusilal shrouds (1) :.._..
,y. 2. ' Héldun pressurizatisn of spheres in missile (3) )

f | 3» 102 topoing te missile (1) :



. L. Hyaraulle tressure to locking azsenbly of launcher platform (2)

fﬁ' C?3i 2+ Thrust seation hc&ted air (1)

K

Lo

7.-{:I~ :_;,‘6. RP=1 fuel tu'miapilc or druin (1)
.ti G ?i: ;"7, Hydraulic préssurr/faturn to booster and sustainer/vernier enrines )
?3' STl - (B 2 S SR T i S g e 2

G 9. TUnbilical J Box (A Junction points for missile umbilical eables &

E e .. Izuneh control cables): This umbilical J box provides eircuitry to -

i -1 the missile durine standby and countdown from the AGE on the erib and
Mg s 2 Ahe Yauneh bontrel center, Turine LSR checkout, it disconnects the
oS " mtesile and reroutes the circuitry te tie in the LSR and the lorie

5 unita, .When perferming APCHE checkout of the missile, this unit pre-
L Vides ac and dc power to the misaile pewer contrel unit. (APCHE) ({tem

e Ree i Ty Wiy 36),  OuBle doprectdves at this J box are plug-in types fer
el DT A replacement.:— The unit alse heuses an Armx {quidance) amplifier, .
it - The bex enclesure s provided with ecooling air from the pod;air cond- __
S itioning unit, The dimensions of this unit are 66 in, wide . 2 in,
" deep,-and -80 in, high.
S A0, MA-3 Valve Control Box: - The MA=3 valve control box receives 28 vde
22 7 | Power frow the.orib power distributien unit and command sigmals from
. jé " « the aute-pilot and sirnal control unit. . Through relays, cireuitry is

directed when necessary to the booster, sustainer, and vernier engines
= (ﬁ” Tor cut-off control, '

1;;;‘Caﬁie Ducﬂ: The cable duct is n-lﬁdden_desiqn_on vhich electric cables -—

gkt ‘&re secured-and supported.~~These cables are routed to various-Juncte— ..
- . ion boxes-and to the ground support equipnent. i

12. . J Box (APCHE): ._This unit provides an interface for the MAPCHE trailer, -
4 2. It connects the trailer circuitry to the missile umbilical-J box (item —;-
T 9L TR OsY. HSss diss power to MAPCHE, control monitors, PTS (DMU)
“and checkout equipment NOT incl. emer. 24VDC,- :

13, Pod Air Conditioning Duct: "The pod air CGnditioninz duct 1s insul-

ated ducting that comes from the pod air conditioning unit on the
fourth level and 1s routed to the missils, =

Lis. Missile Power Control Unit (APCHE): This.power eontrol wunit orovides ‘
- the necessary reiays and recepiaclea for distribution of LOO eps and
28 vde power to the missile and APCHE during APCHE checkout mode, Tts
power source is the power distribution boxes on level 3 of the erib -
& assembly. Power 1sm routed through the cable loop svstem to this unit, ..
e The dimensions are 2 in. long, 20 in, hirh, and 8 in. wide. e

-:l'.. '?B - ) | | -..
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1, Hydraulic Pumolng Unit: The hydraulic puming unit contains two 4ndep-
endent hydrauliec pumping systems in one common cabinet, The first
stare system services the booster enzine hydraulie system, and the sec=
ond stace system ssrvices the sustainer/vernier engine hydraulic sys-~
tem. Each stage independently supports its system in the fill-and-

hor bleed funetion and provides hydraulic pressure to its system., The
first and second stages use a 20 gal common reservoir, Each hydrauliec
syasten contains a hydraulic pump with a‘ capacity output of 3000 psig

3;;; . and 8 gpm flow, driven by a 30 hp, LOOv, 3 phase electric motor, Stand-
Ay . ard corponents, such as filters, sight tubes, oil cooler, electric and
i hand-operated valves, restrictors, indicators, and relief valves, are-
i in each system. The dimensions of the unit are: width, 5 ft; heirht,

G | 5 ft; length, 6 ft; and weight, approximately 2,500 1b,

”f;_, 2, Hydraulie Tubing: Two hydraulie pressure and two return\iincé (one
pair for booster and the other"pair for the sustainer/vernier svstems)

are routed from the hydraulie pumping unit to the riseoff disconnact
panels at level 1,

+ . 3. MNitroren Control Unit (NCU): The NCU 1s an enclosed unit with neces-
sary valves, regulators, and rares to regulate all nitroren ras dist-

i ribution to the missile and eauipment on the launcher platform. Prim-
- (;; ., arily, the unit is manually operated, fasesous nitrogen 1s rcceived
e from the erib storage and distribution units at an inlet pressure of

1200 to LOOO psig. It is then bressure regulated and distributed to
the following:

,f;; 1, 1000 psig to engine service unit (checkout)

244 : -

el 2, 1000 psig to hydraulic pumping unit, item No. 1

;%él 3. 0.1 psig to the J box (APCHE)

gii; : _ L, 0,1 psig to the pod air conditionine unit

mﬁj : 3 Four additional outlets are provided; with each-dutlet havine attached
i o T tp it a 45 ft lensth of flexible hose. The hoses are mounted on reels
‘?lg in the unit. They are used for rround servicing in charging and rur-

eing the missile and launcher components, The dimensions of the N7U
are: lenrth, L ft; height, 5 ft; width, 3 ft; and weieht, 1,500 1b,.

L. QCuide Rollers: Two large guide roller assemblies ride on & 17 In, .
wide I beam, with the beam positioned betwesn the rollers, The ruide ~
rail and rollers minimize the lateral or tilting movemant of the —
launcher platform, The rollers are 3,75 in. wide and 10,5 in. in diam-
eter. The roller shaft is mounted 1n & rolle)r bearing,

8l



6.

7o

Tubing and Pipine Supports (Ttem B, level 2)

‘Access Area
aLtle3s Area

Cable Loop Assembly (Ttem 9, level L)

Helium Charge Unit: Vhen the launcher platform rises durine tactical
launch, this helium charge unit provides and continues the recuired
pressurization of the missile, Two storare spheres are contained in
this unit: One is a high-pressure sphers (6000 psi), and its eontrols
maintain or relieve the required pressurization of the missile storare
spheres during launching procedures, This sphere also provides emere-
oncy pressurization of the missile RP_] tank, The second sohere, the
low-pressure sohere (1000 psl), and its controls operate unit controlil-

ers in this assembly and sense variables of .pressures, The unit is 60
in. square and weighs aporoximately 500 1b, :

\
Comm Box »

-

Pod Alr Conditionine Duct: This is continuous duction from the missile
and is routed underneath the level decking and into the pod air econd-

ftioning unit,
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Themy,

Pod Afr Conditionine Unit: The pod air conditioning unit provides -

“ths recessary conlad eir to the miasile pod, which contains the elect-

ronic equipment and circultry requiring constant conitrolled temperat-
ure end humidity during checkout,, standby and countdown, The required.
temperature s 469F & 30, yqth maxclyom ‘moisture content of 20 erains

~ pPer pound of dry air,(Rar T.O, SH&SF-2-30—1, page 1~l93‘1hé.pajor COMD=
-onents enclosed in the unit are: dehurmidifier, refrireration, chilled.
.vater and expaneion coils, blowers, filters, and necesssry valves and

controls; The unit is 8 ft mquare and 10 ft high and weichs approxi-

‘mately 6,500 1b,

Hot-D;sccnncct Panel: The hot disconnact pansl 1s the top half of the-
quick—disconnect panel, It mates to the lower half panel located on
level B of the crib structure, The following Sabsystems are routed
through this discnnnect-panel,-rcading the outlet ports right to-left: -
- v e \
1. RP-1"fuel (1) - . | i

2. Thrust air heating line (1)
The unit is 22 4n, wide by 33.5 in. lonx.

Ouide Roller Assembly: Ona small puide roller assembly rides on an I

. beam (10 in, wide with the bean positioned in between the rollers).

The rollers are 2.5 1n. wide and 7,5 in, in diameter, with their shart
mounted in a roller bearing, o, -

Cuide Rollar.ﬁsscmbLy-fS&mo.as-item-h. level 3)

Elevator Door Level 78

Access Arez (An access area with. a vertical ladder to the bottgm‘d}

‘the crib; level 8)

IN2 Evavorator Piping: This piping routes the overflow of liquid
nitrogen and its gases from the shrouds in the missile to a eoupling
located directly under the level decking, From there 4t 1s routed
to the LN2 svaporater tank located on.the crib, level 8,

Cable Loop Assembly: This cable loop assembly provides the necessary
continuous cireuitry and hydraulic pressure from the ceridb equioment .
to the launeh platform equivment and missile.._ The cable consists of
63 electrical cables, 2 ¢hilled water lines and 3 hydraulie lines meo-'"
ured and supperted on 2 mount brackets. As they are routed uoward' 7.

the launcher, the cables and lines are directed to their respective ___
unites for power and contrel, =

85
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. ' Sy _Cp__l_@_@jﬁq@_p_;p_‘:_?_‘s_-,al: This 1s the top half of the quickedisconneet

= (i, ©FAReL. 2T BUles to the lower- half panel located on level 8 of the
: crit atructure, 7Tha following =subsystems are routed throuzh this
S RIS P . Fanel; recding the outlet ports left to right: s e

e i "a, 102 and fusl pressurization to missile lines (2)

SRy e ;;f "* 5-_b. (N2 to RCO when launcher platform 1s down and locked - - - e

T

HE ]

. d. Heldun to HCU

':f.inc. ﬁuliﬁm missile eontrolline (1)

;Thié panel 1s 27,5 in, wide and 45 in, long,.

NCU Disconnect (Upper): This is one-half of a quick-disconnect for
Teceiving gaseous nitrozen from:-the orib storage equivment. The Fas-—
eous nitrogen pressurization-4s disconnected from.the launcher -to the -
trib on raising of the launcher at the cold discormect panel., At the
full—raised.positinn, the upper: NCU disconnect unit 4s codnected to -

the other lower-halr disconncct, *hich is mounted on.the crib approxi-
mately 3 ft below crib level 1, - B
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ChIS SUCPERSTCN, K PLATFORMS AND FMzRGENCY STRETCH STSTEMS

Crib Susneneion System Assembly: The crib suspension assembly prove
ides for isolation of the erib and eaquipment, launcher platform and
rmissiie fo minimize damarge from zround shock. The suspension shock
=truts are mounted on the silo wall 90° apart at level 2 and are att—

tched to the erib at level 6.. Fach strut is 6L' 24" long and has 7

decks of springs, 3 ‘sets of sprines per deck. -The suspension system

will allow 1.4L5" of vertical travel,

Lock -and Dampar Svstem Assembles:

"1l. A mingle vertical strut lock is mounted on the bottom ﬂf the 7th

Spring on each odd numbered Suspension strut, Each lock consists of
a hydraulig cylinder and fork lock that neutralizes the sprine action
of the strut and levels the eridb,

2. Three horizontal erib locks are located 1200 apart, on the top -
level of the erib. Fach lock has a hydraulie-piston that exerts a -
force against a striker plate mounted Lo the silo cap and positions-
the crib center lins. To the center line of the silo cap,

3. There are four friction type horizontal strut dampers; one mount-
ed on the bottom of each shock strut assembly pair. The dampers exert
& damping force of 200 Ibs and allow L™ of horizontal erib travel.

?1atformgi- Missile Work Platforms are prnvide&-at four silo levels
(2,5,5A & 6)% =Th addition, a safety platform is located at silo level

1 and an engine compartment access platform is located on the launcher

platform (at silo level 7 with the L/P down), These.platforms_are __
located so as to permit access to the missile fer limited maintensrte -
and service to support and house the missile stretch mechanisnm,

1, Work Platforms: -Work platforms (w/p) 1,2,&3 are hydrauliecally
retractable, Vork platform 4 is mechanically linked to W/P 3,
Hyd. pressure 11 supplied by the. L0 hp motor driven pum, (Hyd,
power pack) on erib level 2,~ The pwmp 1s started from either the-
Hyd. .control.nanel on level 2 or the control station manual oner- .
ating level panel on level 1, The W/P can be stopoed and retract-
ed &t any point during the extend cycle, but thev cannot Bs step-
ped or re-extended in the retract cyele until fully retracted,

A system of 1imit switches is utilized with the work platforms,
These switches pernit current flow to a light on the applicabie
level key switeh panel to indicate that the platform on that )
level is extended, and by means of an interlock system to prevens_
“motion of the L/P if any W/P 4s not fully retracted, Conversely,

the interlock system prevents the extension of the work vlatforms_

when interference with the launcher platform would oeccur. The
work platforms can be operafed only when the L/P is in ti= fully
down and locked position,

93



. (2) W/FL Silo level 2. Three sezt!ons provide access for attach-
(' irr or detachin:, waintsining and servicing the re-entry vec- A
- hile. 1t also¢ houses the streteh mechanism, v

1 (b) ﬁng Silo level 5. (Three feet above silo level 5), One -
section provides access to the upner section of the B=? pod, .
containing the retro-rockects, missila inverter, exdcation s m
ww o o= transformer (U-4 Pkg), programmer (U-3 Pkg), filter servo . . T
. - . . .amplifier (U-2 Pkg), programmar (1-3 Pke), power chanrer
b T T e ayee SW, rocket engine relay bc{, missile batterv and proo-
L _ ellant utilization system, ° '

. . e} W/P3 'Silo Level 54, (Eight feet above silo level 6). Five
S sections provide access to the vernier engines, B-1 pod and
s e | S to the lower section of the B-2 pod, which contains the umbil-
e . ical connections and the AIG platform, control and computer,

T s (d) W/PL "8Silo level 6, Three sections provide access to the
s : = 77 'booster engine nacelles, Mechanically linked to W/K}._

e _ = = -

7o . o217 2. Safety Platform: The safety platform is located at sile level 1; :
#2057 T- = - Equipment ecan be lowered dewn througn the sile cap and.received
G R T L at this pletform, The safety platform is accessable from the faci-
-?ﬁi% : 1 " 11ty elevator and is the largest of the platforms (134" lonz X 8¢
S e wide). Tt is pneudraniically operated. - 300 psi ady pressure
charges a hydranlic accumilator which supplies pressure to the
s "up" side of apair of actuators. Theae actuators retract the
I ‘- platform through pulley and cable linkages, _The platform slowly - :
77" free~falls to the exténded position as hydranlic-fluid 4s forced —:~ - ~—
" back into the de~pressurized acewmilator throurh orfices.=.A Wyd, :=.°-
hand pump is provided for use in the event that air pressure:fafls, .

3. Enrine COmnartmcnt.Acgggs-Plxtfntﬂs: The Tight and left engine -
compartment access platfeorms are each 15 ft lonz and 5 ft wide- —
and are located directly under the missile eneines, - The platferms
are fixed to the L/P and are actuated by % hp motors and gear boxes,

i The aecess ladder and electriec motors contrel station are on level
gan 1 of the L/P, '

D, ‘Stretch Mechardsm: . & i

) (2) Functional Describtion: The furiction of the mechanisms is to
supply two upward actine forces at dlametrieally opposite sides
of the missile skin rendering the thin-walled cylinder seetion

of the skin =afe from collapsing under its weight in case the cy1-~
Ainder loses its internal preasure,

*311 i : Yhen loss of pfassure occurs the stretch mechanism will be posit- —
Bt ioned 4dn its eperatine position and locked, The suopert pin is -
. manually moved forward and the pin dnsert is introduced into the

opening provided for it in the skin of tie rissile cone.
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(c¢) Operation: The stretch mechanism

Phyaicel Dﬂscriqgion:

“he Joad apriied from the missile 5kin ento the supnert nin iﬂt
Teacted et the work platform, The platform load in turn is

Ctrarsmitied te the eridb structure,

The stretch mecharndisn is stored horizent-

a1ly within a space envelope aporoximately 6 in, X 18 in. X 40

i—r‘-

] It 18 hinged inte
" ing arm extends
.‘reach the missile.
= "r-.- 1inks centained betwesn two ocuter side plates,

the No. 1 work olatform along its 1ift-_
about 18 in, bevond the 18 in. envelope width te

The mechanism has twe wmain moving parts; or
Pins ‘'er shafts

supported by the side plated pass throurh one end of each 1ink

allowing it to rotats abeut that end,
eylinder,
-cylnder presses vpward on the

One 1ink is & hydraulice
the other a missile stretchine arm, In operatien, the
1iftine or stretchine irm, The °

Tep =side plate is flush with the work platform deck when stored,
There are two eouivalent mechanisnm, oo .

is so degiznad that it may be

manually pesitioned, pumped to eoerating nrcssureXand maneally
‘locked in place within 10 min._by two m=n, . The stretch mechan- _ -

ism is divided inte a left hand

ed in platform 1D and a rirzht hand mechanism assembly which 1s
located_in platferm 1B. - Fach mechanism assemblv consists of a

heusing assembdly,

Either the rirht hand
The mechanisms
operating sequence i3 used with each mechanisn,

first,”

2 suppert pin housing and a hydraulic actuater,

or the left hand mechanism ray be erected
ire similar and the same ersction and
The steps of

the sequence are as follows: -

X,

2,

3a

heusing and insert in the hele provided in the sunpert
pin. .
5. 51ide the suppert pin ferwvard and insert the pin in the
missile nose cone adapter bearing, -
6. Repeat steps 1 through 5 with the right-hand mechanism :__

Unlatch and 1ift the left_hand-stretech mechanism assembly
out of werk platferwm 1D, R

Leck in the upright pesition by allowine the lock bleck

&t the rear eof the housing
Lift the support pin housing out ef the mechanism hous—
ing and place it so that it 4s supnerted by its pivet "
and by the hydraulic streteh actuater,

Remove the tee handle from the ;iib on too wf ths nin

assembly, i

95

mechanism assembly which is locabt— °

to.drop intoe.the 1ockinﬁ-alot.f_



. \ o 7. Fump hydraulic pressure inte both streteh mechanism act-

( uxtors by Tanually pumsping the hand pum which is lecated
e in platform 1B, ..

P e

€. Vhen the desired siretch has been achieved, leck each
actuator mechanically by retating the lockine ecollar
unti} it is lammed arainst the actuater: can,

'~ .9. The hydraulic pressurs may then be relieved until it is

. 5""' ' ‘ necessary to remove the stretch mechanism from the missile,
ngS“ ? N 10, Vhen it is desired to relieve the stretch, arain pump
et R ‘ pressure into the actuators until the pressure is reliev-
U e - . ed on the lockine collar,

11. Turn the locking _collar (on the actuator) deéwn so that the
e - -actuator can be retracted,

' 1.;l---; 12, _Relievs hydrauliec pressure by openine valve on theshand
e purp, ——— - ol
SN : 13, "Slide the supvort pin back into ‘the pin housing until the
Y e e % ball lock in the housine droos into the detent in the

| - slide and'holds the slide in place,

14. Replace the tee handle in the clip on top of the pin hous-
. dng. '

= 15. “Fold .the pin housing and the actuator.and Teolace in the —-
‘mechanism housing, . _

16. ~Unlock the mechantsm by pulline the cable handle to 1ift - -
the lock block out of the lgckinz slot.

4 *17. Stow the streteh mechanism in the platform,

o
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~evacuation,

EMERGENCY EV:'\CUA_'_I‘ION PLAN - FOR SILO

This plan is desirned to provide an organized route and procedura for
sergency évacuation of the silo area, It is important to notice the
difference between an EMERGENCY evacuation and a NCRMAL precautionary

/

A1l personnel that enter the 8110 regardless of the reason for‘ent?ﬁ
mst understand the evacuation signals and the procedures to be followed.
Base support personnel such as Civil Engineering insvectors or repairmen

must be briefed on the proceduras listed below before they enter the
8ilo area, '

It can be anticipated that any condition that fequires an emergeney
evacuation of the silo will be associated with smoke, noise,,lack of
lighting and other factors that wlll tend to confuse or cause panic,

- Therefore, it is important that personnel are aware of the emerrency"

procedures and location of escape devices fro the work area they are in

EMERGENCY EVACUATION

There are primarily six (6) reasons why 1t would become néccssnré'tc _
bvacuate the silo, under emergency conditions, These conditions are as

"follows:

1. Fire,

2. High oxygen concentration,

3. Low oxygen concentration (N2 or He rich),

4, RP-1 vapors in missile enclosure,

5. Diesel vapors in rRenerater area,

6. Ary other conditions that the MCCC recuires evacuation.

Emergency evacuation will be indicated by automaticly or mnually sound<
ing of the klaxon horns and/or verbal announcement over the P,A, System,
The following procedures will be followad:

1. Personnel working 4n the ailo will always use the buddy system. Make
Sure your buddy is aware of the emergency and evacuates the silo with you,

2 A1l personnsl on the first six levels will use the spiral stairway
and evacuate to the L.C.C., :

111
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t'rates are closed a0 4tmt Personnel on level 7

h and sump level will immediately put on
energency breathingapparatus,.and use the personnel elevator for escape,

I1' the personnel on the 7th Llevel are the first ones to encounter the
elevater thay wil) procede to level 7a and 8, PRe sure before leavine
level 8 Lhut personnel from the missile enclosure Area, and sump area have

had time to reach the elevator, Then procede to evacuate the silo to the
L.C.c. i -

/

L, If the personnel elevator is being used at the time of Elcvacuation
alarm and is not lecated at level 7 or B, the personnel usine it will
stop and evacuate the elevator immediately, Makine sure the elevator

and 8 can rine for 1t

iv
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NAME

FLUID LINE CODE

FUNCTION NAME FUNCTICN
AHE = Air Supply-Valves & Controllers NML1~ Lower Licuid Level Sensor,
APC — Adfr Supply-LCC Air Cylinders ‘Hedt Exchaneer
APD — A1ir Supplv--PDil NL2- lower Liouid Lavel Senser,
APU « Air Supply-PCU Valves and Liouid Nitroren Storare
Contrellers NHUl- Upper Licuid Level Sensor,
AUS - Air Supuly-Blast Closures, Heat Fxchanrer
Diesel Air Tank NMU2~ Upner 1iquid Level Sensor,
FFM — Fuel Fi1l Line-Missile IN2 Stre.
FFP - Fuel Pill Line-Prefab NOD — Equalize Pressure-Drain OFM
HAS1- Melium Supply-PDU-Airborne Spheres [NOP - N2 Supnly-Pressurizatien
HAS2— Helium Supply-PDU-Airborne Spheres | - Prefab to Press LOX Tanks
HCS ~ Helium Supoly-HCU NOTl~ (N2 Press-10X Steraee Tank
HCX1- Missile 10X Tank Exhaust NOT2-~ GN2 Press-lOY Topping Tank
HC™2<~ Missile Fuel Tank Exhaust NPC-~ GN2 Supply-PDU-Missile Press
HES = Helium Emerx, Supoly to PCU =~ NPM - GN2 Purge-¥obile SFC. Unit(L/P)
HEX — Helium Exhaust from HCU NPP ~ GN2 Rew-supnly frem Press'n
HFD ~ Helium Charge Line~Inflicht Tanks Prefab
HFP - Fuel Tank Pressure Checkout NPS1- LN2 Storare Tank Presz Line
HFS - Fuel Tank Ullage Sensor (L/P) NPS2- LN2' Storaze Tank Vent .line
"HHE « Helium-Heat Exchanger for Airborne [NPS -~ Heat Fxchanser Vent Line
| Spheres NRM — CN2 - Retraction Mech. (L/P)
HOP — LOX Tank Pressure Checkout "INSD -~ GN2 - FDU
'HOS ~ LOX Tank !lllaee Sensor (L/P) NSUl- (N2 Supply-Raised Tanmeh Plat-
HMC « Helium-12a=i1s Controls Form
HNS — Helium Normal Supply~PCU NSU2-~ GN2 Supply-launeh Platfsrm
HRS =~ Refrirerated Helium-Airborne NTP — (N2 Supply-Press'h Prefab
Soheres : : NUS = GN2 Press-APCHE Units (L/P)
HSM — Helium Supply-Missile from HCU(L/P) [NYP ~ Fuel Levelins Tank Vent
NDP — Fquslize Pressure-Drain FFM OAF — M2 Supnly~GN2 Tanks (320 M)
NEX « Vent IN2 Tank & Relief Valves on OFC = 10Y Suvply-Storare Tank
LN2 Prefav OFM -~ LOX Fill Yine to Missile
NFD — GN2 Supnly-Ground Pressure Tank&o¥3|OFP - 1Y Sunply ldne~Fill Prefab
NFF — Equalize Pressure-Drain FFP OFS — LOX Supnly Iine-Tooning Tank
NFP « (N2 Charge Line for Fusl Prefab OFT - 7.0X Fill "4ine-Control Prefab
-Cylinder - OML1~ Lower- Liocuid level Sensor,
NHA - GN2 Charee Line for Hydraulie LOX Storare :
Accumulators : ' OMU2- Upner Liquid Jevel Sensor,
NHS - GN2 Supply-Hyd. Pumpine Unit (L/P) 10X Tooring '
NLD - LN2 Drafn from Missile Shrouts(L/P) [0ST = LOY Townine Line-‘issile y
NLF o IN2 Coaxial Line-Airborne Spheres  IVC - Vent line from ®Peliefl Valve
NLS1- IN2 Supoly-LN2 Prefab oen LOX Control Prefab .
NLS2- LN2 Supply f1om LU2 Storage Tank OVF - Vent Line from Relief Valves -
NLS3- IN2 Supuiy to Heat Xchanger en LMY Fill Prefadb ot
i OVP - Vent Line from 10X Tanks =
PDX - PIU Txhanzt from Relief Valves



