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Misaile Launch/Missile Offices (tHGnt-16F) OLZRIBZID/3121D-1-5
Atlas E/F Braach Student Study Guide
Department of Migsile and Space Truininug P March 1964
Sheppard Alr Force Base, Tuaas

SITE STRUCTURE AND MECHANISMS

OBJECTIVE

To familiarize the student with launch site construction, dimeusions,
and the location of the sile structaives and their inechanisims,

INTRODUCTION

The Anierican philosuphy, “Strike back hard but pever firsy', makes
it imperative that the Jaunch sile Le able to survive an attack. In the vvent
of a nuclear attack, everything aliuve ground within the blast arca would be
destroyed. For this reason the launch site has Levn placed under the
ground,

LAUNCH COMFLEX

A typical launch cumplex (Figure 1) consisls ol lwo underground
wiructures {lavoch contrul contur wind silu). The strucbures wilhin the
complex contain the equipmuent reguived Lo perforin tests, checkoul, and
launch functions on the missile. The launch vomples is capable of perform-
ing propellant loading exvrvisvs (wol countdowns), siimulated countdowns,
and tactical countdowas.

Launch Centro! Center

The launch control ceates (Figure £) 3o o vircular rouin 44 FY in
outside diameter and contains o tvw stury steel ol structure. This strue-
ture is buried 6-1/2 FT bencath the carih's surface and is located north-
west of the silo.

Entrance to the launch control center is gained by incans of & stair-
way in an entry tunnel leading trui the groumt level down Lo a vestibule,

This publication replaces OZHIS21 0/ 3 21D-1-7, T Oclober 1963,
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The diameter of the crib structure is approximately 38 FT. A small
amount of rattle space s provided between the crib and the outside wall of
the launch control center (LCC). This steel erib hangs from the ceiling
of the concrete structure by a suspension syatem that is air cushioned te
absarb ground shork, The suspension system is compnred of four air cyl-
inder spring supports attached from the ceiling of the atructure to the first
floor level. Four level-detecting devices are mounted between the second
flaor level and the concrete base. Should the floor )-vel lower or tilt, the
frvel detecting devicea sense the change. Solenoid vperated valver are
then actuated to allow compressed air to enter or to br bled from the
reepective air cylinders. :

On the lower floor of the launch contral center in the communicationn
cquipment and the launch control coneole from which the mizeile launching
is controlled. The upper floor containg mees facilitics awl herth facilitics
that allow up to ten days of complete isalation of the launch erew at the
site in the event of a nuclear attack.

Launch Control Center {LCC) Equipinent Logations
Upper Level {1st) (Figure 3)

The upper {loor of the launch control eepter is divided inte carinns
‘ooms, The various rooms are listed an follows:

1. Ready room and storage area

2. Janitor room

3. Latrine

4. Kitchen

5. Heat vent and air conditioning room
6. Mcdical supplies room

Ready Room and Storage Area

The ready room and storage area consists »f facilities such as
bunks, lockers, book shelves, etc. Also in this arca is the air receiver
tank. This tank distributes pneumatic pressure to the support cylinders
for the Launch Control Center.
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Janitor Room

The janitor room contalne supplics much ax mops, hucksts, and all
other equipment necessary to maintain cleanlinear of the launching facility,

Latrine

The latrine has the necesesary facilities for the launch crew, These
facilities consist of lavatories, mirrors, commondes, and shower.

Kitchen

The kitchen has all equipment necessary for the ten day isclation
of the launch crew. This equipment consiate of & atave, kitchen drain,
refrigerator freezer, tables and chaira, Enough fond i= atored in the
kitchen area to feed the launch crew during an isnlation pericd,

Heat, Vent, and Air Conditioning Room

The heating, venting, and air conditioning equipment of the launch
control center is located in this roomm. The launch control center temper-
ature is controlled between 70° and BO®F. This equipment is capable of
supplying approximately 5500 CFM of clean refrigerated and dehumified air
to the launch centreol center. Venting is also accomplinhed by this equip-
ment, including a ventilation fan in the kitchen area.

Medical Supplies Room

The launch site is usually some distance from the base and there-
fore some medical supplies will be stored at the launch site. These med-
ical supplies located in the medical supplies room are for first aid
treatment until medical aid can arrive.

Lower Level (2nd) {(Figure 4)

The lower floor of the launch contrel center is divided into varfous
rooms In which the launth egquipment is located, The various rooms are
listed as follows:

1, Launch Centrel Roem
2. Office
3, Battery Room

4, Communications and Equipment Room

L]
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The lanaeh gite must be capable of lannching a miseile afler exper-
iucing a near miss from a ouclear explosion.  The crib susprnsion
symtem asecmbly (Figure 7) provides for isclation of the missile. the
launcher platform, the crib glructure, and equipment located on the crib
atructure fram the ground environment, so that damage from ground shock
Al e minimized, 1 coneigia of the ajla wall brackets and the
crily suspension shock struts,  The fonr wall brackets are mounted 909
apart on the silo wall near the top of the siln, They are capable of mount-
ing and supporting the crib suspension ghock atruts, which in torn support
the entire erib asgembly. Fight shock struts are paired into four sets and
cach sct is mounted in its corresponding wall bracket, Fach strutis 65 FT
lang unlnaded and consists of a apring capsule and two strut roda. The
upprr strut rod attaches to the silo wall and the Jower one attarhes to the
center part of the crib structure. Each lrvel of aprings may contain an
tiany as Ltheee aprings, each being smaller than the other in toftal diameter
I materlal hivknens,  The monber of springs 4n n aliock atral will
depend on the amount of crib weight it is to suppnrt.

im myelfvim

Facility Ilydraulic Systrm

The facility hydraulic system supplica the facility hydraulic operated
equipment with hydraulic preasure,

The hydraulic power pack provides 3000 PS1 of hydraulic pressure
for use during the maintenance cycle, launch sequence and the return to
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& site hard condition of the missile lilting system,

The hydraulic power pack iy located on the second level of the silo
crib structure in quadrunts 1L and IV, The facility hydraulic system
consists of the following assemblies:

1. Pump assenmbly {pover pack)
a. Low pressure pump system (Standby)
The low pressurc 1 HP pump will maintain 100 to 210 PSI of
pressure in the facility hydraulic system during standby.
This pump is cuntrulled by pressure switches. Its purpose
is Lo prevent line and accumulater draining.

L. High pressuse puiap systetn (Normal)

The high pressuce 40 HP pump will supply 3,000 PSI of
hydraulic pressure tor eperating silo hydraulic components
except during o launch seyuence.

~

Accumulater rdach wancinbly { Faclical)

This rack {Lauk) sssianbly providos javilitive for wiuring the
hydraulic power coquired (3, 000 F351) Lo operate all silo
hydraulic systuius durving the firing aud coundewn phases of
opurativun.

Crib Lock and Damper Systein Asseinbly

The lock and damper system assvinbly serves thrce purpuscs; il
dampens vibration that resulls from ground shock, it lucks the wrib to
the silo wall when il is poecessacy Bo vstablish @8 sult condition for launch
or checkout, and it positivus the cih centerline,  This system does not
include launch-plativrm -tu-v ol lucking devices,

These dampurs
shock strut. Whe

the « xib is shuck monnled these dampers will

retard crib oscillutiva,  The un moeunted to the crib conlaine

two [riction shocs winder spr i, A squarcd-off rod, which
rides in between the v e Bt oloe b, ie twunted Lo the wall of

e wlla,
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Vertical Crib Locks (4)

The vertical crib lucks {Figure 9) sveure the shock struts from ver-
tical movement, and luvel the crib in the required borizontal pusition,
One vertical lock is installed in cach of the pairs of shock struts. The
body of the vertical luck ig attached to the lowest three tiv-rods af the
shock sirut, hence to the crib, The body houses a hydraulically oper-
ated cam fork. When actusted, the cam fork engages a roller assembly
on the bottung of the upper center strut rod and thus to ‘the suspension
bracket mounted on the nlo wall, j..lm}l swilches indicate the position
of the vertical locks.

Horizontal Crib locks (3)

JThree horizontal Yocks (Figure 10) arc mounted 120 dogrevs apart
{in ¥ <onfiguration) on the lup beam of the crib structure. When actuated,
the rods extend toward striker plates mounted in the sile cap. Extending
the horjzontal locks aligns the missile enclosure with the main missile
doors. Limit switches indicate the position of the lochs,

Launcher Plauorm

In the silo configuration, s missile nust be suppurted abuve the ground
for firing and below the growmd fur stuwiog, Ao clevalur byjpe structure
(Figure 11) is requived which will

I, Support a |uII~r Jusdod missile and the various OGE soguieved for
taunch,

vas and OGE,

sile

~

Provide personicl avvess fue work oo the .

3. Ralse o miselle o pronnd supfoww ler leunchibng.

4. Provide a mcans ui preventiog tlames and wissile eahiaonst gases

trum entering the sile during engioe firing.

5, Withstawd engular seisaligiaoent inives, dngione ;.)Jm ual Lemperatures,

and engine blast,

This structure (Figure 1) i vascatially au open cage-iype clevator
powered by vlectric buists.,  The asse y is approximately 16 FT square,
has an over-all height of approaimately 99 FF, amd weighs approximately
222,000 LB withoul milssile and operoeting ground equipnnent,  The elevalur
structure is divided into four unevenly spaced levels, The luvels are sup-
ported by horizontal members (v jour veriical trusscs,

I btw e
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Sheaves are installed on the botton: four corneres {or the elevation cables
to raise or lower the minnile,

The levele are referenced with the Tanncher platform in the full raised
position. From the top down, the fouy levels are:

Lovels Elsvatici Boleience
4. Launcher deck IS Fr4in

2. J Box deck 997 FT 4-3/ 1 1

3. Hydraulir Pnewmatic deek 2 1T

4. Air Conditioning deck 17h F1

The launcher deck {1st level) containg the pedestal support for
mounting the missile holddown latcheer, riseall conncctions, pod air con-
ditioning duct, LN; and He coaxial line and disconnect, LN, drain line,
fuel and LOX fill and drain connectionn, LOX topping line, fue! and LOX
fill and drain connections, LOX topping line, furl and LOX tank pressur-
ization lines, missile wnbilicals and the cngine compartment access
platform,

Below the launcher deck is the flame deflector (Fignre 11) which
directs the missile exhaust away {rom the silo oprning and prevents
flashback., The top opening at the launcher deck is a rectangular opening,
9 FT 7IN wide by 15 FT 9 IN in length. The side opening, (flame is
exhausted) is 14 FT high by 15 FT wide. The deflector plate is of 1-3/4 IN
steel and the sidc plates are 1 IN. An accessory platform is used on the
elevator structure. This is the engine compartment accens platiorm.

This platform is constructed of two aluminum grates installed at this level
to cover the flame pit opening when personncl are working on the missile
engines,

The J box deck (2nd level} contains the MAPCHE J box, MAPCHE
power control unit, MA-3 enginc valve control unlt, wmbilical J box, cable
ducting and the launcher platform locking a bly with hydraulic manifold
l‘g'g_zlmbiqg}lntl. This locking assembly ancheors the entire structure to
the silo cap in the raised position, and to the crib structure in the lowerzed

ition, Also at deck two 1s & roller assembly for aligning the platform to
the silo cap.

20



The third {hyd- u) deck coutains the helivin charge unit, hydraulic
pumping unit, nitrogen control unit and two guide roller assemblies con-
sisting of two rollers each, riding on two large I beain guide rails. As
the launch platform travels upward, the tapered I beam becomes tightly
wedged between the rollers. This will center the Jauncher platform to the
crib and remove any slack or play of the launcher platform,

‘The fourth deck contains the liquid nitrogen drain line, Bb_dr__e_i!__;gn,
ditioning unit, the hot and vold disconnect panels to the exib, the cable loop
support panel and cable ducting., Also ) ..ated on this deck are three guide
roller asscmblies that perform the same functlon as the rollers on deck
three. All rollers and rails are mounted on the south side of the missile
enclosure area.

Missile launching [fom an underground crib structure regquires cle-
vating the missile to ground surface prior to launch (Figure 12}, Various
other opurations, which involve checkout and test, also require missile
surfacing. Equipment capable of raising the platform with a fully loaded
missile and all OGE on the platform, from the stowed to launching position
is required. The equipment provided must be designed to make controlled
stops at any puint of travel under any load conditions, and must raise the
missile into launch position within prescribed time limits., Lucal and
remote controly are required for operativn of this cQuipment,

Launcher Platform Drive Assembly (Figure 13)

This systemn, which raiscs and lowers the launcher platform is com-
prised of the tellowing subasscimblics:

Moturs

The two drive muturs are 125 HP, 480V AC, t0-cycle, 3-phase
induction motors which recvive opuerating voltage from the drive
motor control cabinets. Both mutors will operate at two spouds,
normal and creep speed. The hiph-spece metor drives directly
into the main speed ducredser. The lew-spoed utor is connected
to the auxiliary gedr reduction unit whose vulput shafl is coupled
1o the muin speed decrcasers jnput shall by a cutout gear coupling.
The bigh-speed motor is used only Lo drive a fully loaded launcher,
platform up in tactical vperations. The low-speed motor can drive
the Launcher platforniMip and is alway s used 1o lower the platform.

Pt e &




Figure 12 -Launcher Platiorm
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Main Reduction Gear

The high apeed motor is comnected directls to the main reduction
gear which har a reduction eatio of 12 1 1. Thiz redduction peav drives
two traction sheaves, throvgh Mexible enuplings,: shafta, and drive
grare.

_.F\usdiiary Rt_»_-_l. v

The low-apeed motordis comected to an micihary veeluctlion grar
through a shaft and Mexible connection,  This ¢ ry reduction gear
has a gear ralio of 12 @ 1. Qutput of this redact = tranemitted
10 the main Inuction grar far farthe v reduction, themph a shalt and
cluteh agsenhly.,

Cutout Coupling

The auxiliary reduction gear i= discannee fead from the main reduction
gear during high-speerd operation hy means of 3 cotout eonpling. The
coupling is located between the anxiliary and wain reduction gears, and
‘is disconnccted by a hydranlic eylinder that actustes a lever connected
to the gear coupling. The eoupling is disengaged during standby.

Brake Assembly

A2B-1/1 1IN diameter dink in attachied te e whiaft of (he high-apeed
motor. A U-shaped yoke mounted aroiund the dink holds four sects of
hydraulically actuated brake shoes, These shoes, of fail-safe design,

~xert breaking pressure on biti: gides of the disk
Asad L I

[T P

Traction Sheaves

Two traction sheaves, driven from the main reduction gear, along
with the wire rope subassembhlies. provide the means of raising and
lowering the launcher platform.

Motor Controls

Both motors are controlled from a common saturable-reactor type
control network., Speed and dirrction commands are prescnted in the
form of several preset commands voltages from a reference voltage
supply. These command voltages are automatically switched into the
reference voltage selection circuitry by outputs from the control monitor

24



in control cabinet NO, 1. The seturable und secondary resclurs, and
the sveondary resistors are housed in control cabinet NO. £, Both
cabinets are located wn level | of the crib assembly. Local control
for positioning the launch platforn ot desired levels in order to per-
form maintenance is localed in the launch control center.

Operation

In countdown procedurcs,’ the launcher platform will rise to the full
up position within 80 SEC by use ef the high=spued motar_ussembly.
Lowering of the launcher plat! cm and local control of raiging the
lsuneher will by uccomplished by he low speed mptor which will
raisc or lower within a 15 MIN time ucr{ud‘f

Cable and Guide System, Lanuncher Platfovin

The cables and guide assvinbly bolds the launcher platfona vertically
in the shaftway and transnats clevating antl lowering furces required to
raise and lower the launcher platforni,  [L minimizes the borizontal shift-
ing or twisting of the launcher platform (Figure 14).

The wire rope subasscinbly cunsisle of two wire rope seis, flive wire
ropes to @ set. The svte are connected to the underside of the first level
below the drive mechanisin 1o gquadrants | and [V in Wie counterweight
shaft, Each set loups down and through the ceunterweight sheaves, up
and over the drive shuaves, Juwn the launcher platforns shell, under the
launcher platform, and thon up the launcher platfonm shail tu clevation
991 FT, where the ropes arce securcd in quadrants Il and 111, Each wire
ia 1-1/2 IN in diameter with & sniniiown Lecaking strength of 228, 000 LBS,

The rupes lerminale o o lensiun vqualizer (Figure 14) in yuadrants
Il and IU. This tension vqualizer evens the lension between the two sets
sulat whivh tianslvan & purlion ol the cxcves
e b the obe 1 owel unbid the e at b Lutly

wl wine yupu irough o o
tenslon b une wel vi wihie
oty is eyualized,

Four idler sheaves (Figure 14) are mwuated on thie underside of the
launcher plationn, one shvave al cach voroer, These sheaves ride on
the wire ropes which suppurt the launcher platfurm. Shurtening or length-
ening the wire ropes in the launcher plutfurm shaft raises ur lowers the
launcher platform,

Counterweight Systems Assciabily

The counterweight systoun assvinbly (Figure 14) counterbalances the
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Figure 14
LAUNCHER PLATFORM DRIVE SYSTEM
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weight of the launcher platturin, the inissile and facilitivs on the launcher
platform by means of @ system of pulleys and weights, Therefore, it is
only necessary to overcomne iriction when the platform is to be raised,
This asseinbly consists of iron and stec! slabs and two sheave subassem -
blies. The slab unit i comprised of 26 cast iron and three steel slabs
bolted together to forin o 541,000 LB cuynterweight., The unit measures
approximatcly 19 FT long, 3-1/2 FT wide and 24 FT high. Two sheave
assemblies, each weighing approximalely 4, 650 LB, are bolied to the
counterweight assembly, une on each side, Each sheave ia provided with
five grooves to accommudste the drive system wire ropes. A V-shaped
groove in each vertical end of the counterweight accommodates a guide
rail, Guide shocs (bronze) are mounted un the two faces of the top and
bottom slabs Lo provide bearing surfacus for the guide rails. -

The counterweight guide raily provent lateral movement of the launcher
platform cound erweiglt anver both static aud dynamiic conditions., These
rails extend Trom just under crib level one 1o crib level eight.

Three vestical gunde cails (Figure 15) are attached to the iuner sidus
of the luuncber platfurig sheil structure, These rails minimize lateral
moveinent, we tilting of the luuncher platiorni, aud provide a smooth
vertical track for the lawicber platform guide rollers throughout the full
rauge of launcher plattosn travel, The rails are of I-beam constructivn
with the flanges machieu (v provide a smooth bearing surface. One I-
bean rail, 17 IN deep, is loceted io guadrant 11I; two I-beam rails, one
17 IN deep and the vtlier 1o il deep, are located in quedrant IV,

Threv guide soltcr sulaasemblies (Figure 16) are attached tu the
bottom level of the luwicts platforns and inate with the three guide rails.
Two large 1ullve aubusscnbbive wre altached to the launcher platform at

next highee bevel and araie with the twe large guide rails, Each sub-
assembly tunsists ol Iwe rollers mountvil on a large casting.  The guide

rails pass between the sl va.

Locking Platfuri Luching 3y stemn Asscinbly

The purpusc ot e tamn her platiorin locking systean is to lucate and
rigidly loch the launcher plutiorin in the bard and soft conditivns, The
locking systens s capuble vl supporting designated loads, sod withstanding
heat, blast and grownd sho k conditions, [t provides locking Lo the silo
cap when the launcher platie & in the launch position, and prevents
laundher platiorin Jdritk whon the platierin is in the stored position during
wtandby.  The systein 1o brolon bl live 1naein conponents:
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Up-Luck Steibers (Figure 1H)

In arditiom 1o the platfiorm alignment rails, fone np-ledl sfrikers are
Canteel on the gilo cap. Fach striker acls as™a cam far one af the four
acts of guide rollers, thereby providing a launcher platform stop and a
id Incking poeition for the systen,  The launel platform locks and up
stribers gice the final alignment to the launch platform in its full up pusi-
tion,

Down-Lock Sir

re {Figure 18)
tevel g
Four davn-lock strikers are mounted on the crib structurt for locking
the tauncher platinrm in the down (stowed) position. ™ These strikers form
A rigid comnection between the tauncher platform and the crib structore.

Launcher Platform-to-Crib Cable Louop System (Figure 19)

During the raising or lowering of the launcher platiorm, il is necessary

b
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to maintain continuity beteeen eortain launcher and spile systems and
the OGE in the silo and launch centrol center,  The | cher platform to
crib cable loop aystem servee my {he flexible connection, This saystem
will contain approximately 7% lines supported by hrackets mmounted under
crib level 4 and under launch platiorm deck NO. 1, This assembly is
iocated in the sonthwest rorner of the minsile enclosure. There lines are
of sufficient Iength to permit full travel of the lavacher platform between
the stowed and launch position.

Description of Calles

Approximately 60 of the ¢ cables ave electrical cables; most of them
provide AC or DC powrr for monitoring and centinlling signals, There are
also a few used as communication linca between the Taunch platforin and
uther arcas nf the site,

Five hydrautic lines, three supply and two retorn, connect the lannch
platform locks with the facility hydraulic systems.

Three chilled water lines supply the 0-2 pad air conditioning unit
regardless of its position in the siln, This air conditioner is mounted on
deck 4 of the launch platiorm.

Silo Door System

The silo door system (Figure 20) ix used to open and close the twn
reinforced eoncrete doors located on top of the =ile cylinder at ground
Ievel. The total length of the two doors ig 33 FT, They are 22 FT wide
and have a 2-1/2 FT thickncss. Each door.weighs 150,000 LBS, At the
center line the doors will overlap cach other for a distance of 14 IN.
Each door has synthetic rubber scala installed at the top and bottom sides
to provide wrather and radiation fallout protection. The two doors pivot
on shafts which are mounted into roller braring supparta, Theae bhearing
supporte are lovated in wella which are in line with the pivot ahafts,
Access covera of 2 IN cone rete and T IN atae! plates are provided to the
bearing supports,

To 2id in initial movement of the two doors and Lo break off any icing
conditions, breakaway hydraulic cylinders are mounted in the cap open-
ing near the overlap centerline., Each door has two cylinders, each cyl-
inder has a 4 IN stroke and is capable of exerting an upward force of
37,500 LB. Theer cylinders are retracted by the weight of the doors at
the end of the closing eyrie,

La ]






te wline has a vwl

Each dear &t the agening - ol bracket to which one
#nd of the actustor assembly is attached.,  The byedraulic actuator, at
approximately the center of its lenpth is mounted Lo two separate trunnion
Hrackets, Each trunnion hracket has a roller bearing mounted into 8 bush-
ine to allow for radial shack or coshiomdep, A the cnd of this shalt bracket,
there ia a pad shich allows for axial - bioming.,  These bushe
ings and pards also allow fnr misalip winatar 1o the donrs ranped
by thermomiclear explogsions ar' el the balraulic door actuatng
{Figure 20) is approximately 12 12 PP e length aml 22172 FT wide at the

pivot mounts.  The piston'diameter i= 12 IN with a stroke of 100 IN and -,

exerts an upward force of 160,000 1135, Iaterna! operation of the actuator
rod provides a deeeleration of upwared foree as the deng nears the ful)
apen position,  Flexible hydranlie hewe fe conmentod Srom the o rils sirae -
ture to the actuator

_Cuntrol Station, Manual Opeaating Lol ¢ SMOL) (Fignre !

el roosm
n e an up

LI L (TR BT

-
b 1o ady coliti

The control station manualb cpersting ley
i= capable of taking the launcher from o Sla
and locked and bark to a down and locked condition, by non-antomatic
‘arquence of separate operations,  This permits operation of individual
functions without running through an entive up =wl down eyele,  The indi-
vidual operatione possthie with the aperattng leeok oaotenl station are an
follows:

1. Start the 40-111° motor tochring the bydranlie uyatem to operating
pressare ooad b

Lock the vertical erib dncka
3. Lowk the horizontal Incba

vy of the warning klaxens

4. OQpen the gile doors which iocludes aonne
el R Oy . o

5. Raisr and lock the launecher platfarm

6. Lower and lock the launcher platiorm

7. Close the siln doors

. Unlock the horizontal locks

. Unlock the vertical lockn

2

10, Turn ofl the 40111 mutor

-5
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These different gvstems will nperate only ina ~crtain order.  As an
example the horizontal locks canunt he extended nntil the vertical locks
arc extended.

This pancl can be uned for spevational ehed ke o bdividual aystem
and moving the launch platform it position for reooveling the missile,

Work Platform System {Fipur

The purpose of the werk platform syetem is to provide access [or
men and cquipment for Inspecting, servicing, and msintaining the missile
when it is inside the silo, This seystem consiets of cix platforme: four
work p!all‘orms. an engine acvesas platform, and a rty platiorm. The
four work platforms extend and retract from the miic<ile enclosure walls
under power of hydraulic cylindera and are contintlod at loral Tevels by
three-position key switehes,  The mechanism for avgd roalreteh 1o the
missile is part of work platfonm one,

General Description
Construction

1. Platforms arc constructed of a steel frame which supports a
ateel grating platform.

2. The platforms are attachesd to the gilo oril riruclure and support
hydraulic cylinders, Enre braces, and linkae-.

3. Some platforme have folding leaves that Lritdpe paps between
adjacent platforma. Example: (Figure 22) first work platiorm
962 FT, 6 IN, platform JA,

4, Located on the work platforine are hand rails, kick plates, chains,
and stretch mechaniam,

Work platiorms NO. | through NO, 3 are controlled by 3 key switches.
Each key swltch is located next v the duor going inte the missile enclosure
area to & particular work platform, Alne locatell onthe key awitch fs &
"safe" light, This light will illuminate green when the platform is fully
extended, The same microswitches which give light indications which
are used by the logic system {or monitoring platform pesitions.

Platform NO. 4 is mechanically linked to NO. 3 and is controlled by
the key switch for platform NO, 3.
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Work Plattorm HO. |

Thia platferm conlaina b peetions and providea necens to thr re-entry
aehicle and haflolf valve area.  Algo mounted in lwo sections of this work
platform is the ateeteh mechaniam,

Work Platiorm NO, 2

This platform is made up of eee acetion and provides aceeas (o the
rquipment part of the Rl peul

Work Platform Hu, 8

12 anrl providdes aceess to the cerniet
Ta. Twn scctiona of this platiorm
bitira ¢ levatar provides divect

This platiorm containe 5 meo
enpines, AIG pod, R-l pod and oy
are linked to platferm HOO 40 FPlhe o
access to this platform,

Work Platform NO. 1

Phim platters e comteafna & omer fhena ot eedbed Gy bl LY and
providea accvas Lo the hooater enpine nacelle area,

(Fipure 22)

Engine Compartnicnt Work Platio

The engine tomparbment work platform is on deck one of the launch
platforin apd cousists of two sections, These ar na are driven to a
retracled or extended position hy two 1/4th HI® eleetrie motors and gear
box.

Safety Platform (Figure 22)

The safety platiorm is located at crib level one and is one large
mection. The platform, when lowered will cover approximately half of the
miswsile enclosure arra. The platiorm will be extended when the main
missile doora are open for an extended time. The platform is also used
to receive equipment that is lowered into the silo arca through the silo
dnors. The platform is raised and lowered by two hydgaulic cylinders
receiving pressure from a dmall accumulator charged with pneumatic
preasure, L S P b s
— TN -\-a.‘l--. e

Stretch Mechanism R TP G . Eimea,

The stretch mechaniam (Figure £3) is used to rupport the nosecone
and prevent the miasile tanks from collapaing in the event of a loss of
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main propellant tink pressuriration

A hand pump mounted on work platform NOL Vi need to supply pres-
sure to two hydraulic cylinders™o actuate the atretch mechanism.  Each
rmechaniam connists of two separate meclions. Fach arclion rontains threc
wections, a honsing frame, streteh bar, and a hydranlic jack assenhly,

Mounted in tvee aection of the work platform is a bydronlic pump. a
pressure gape and A relief valve,

Ee ity Elevator

15 ol Cony

The farility alevator (Figure 24) provides the mues
W Freipht 1o any Llevel of the sils. The facilite
reharacteriatica are mimilar to madern conunercial
ator hiaa the capability of carrviee & 0000 1 L) te

sannel and gene
fdesipn and aperal
=levatora, e ode
any of fourie

voapenine s in e aibo,
Description of Components
Car, Car Sling and Cuu\llon\'tiglr_t

The clevator car is meunted on a steel platpao measnring 9-1/2 FT
by B FT. The tep contn
are provided with mannally eperated, vertically lilting, counterweighted
wire mesh patrs. The gates are cquipped with electric contacls which pre-
vent operation of the elevator if the gates are not completely cloaed,

ve A hinged seetion for cmergemoy exit, Two pidea

The econnterwright ronriata of & atructiural frame containing cant
fron welghim whie b provide a grons welght equal te the weight of the car
2o 0% of the 6000 pound load capacity.

The elevator car and counterweight are surpended on five 1/2 IN
special traction steel ropes with an ultimate breaking strength of 14, 500 LB
per rope, This provides a salety factor of 10 to 1.

Drive Systemn
The facility elevator drive motor is a two. spegd induction type
motor and rated at 22 HP.  The two speeds are 900 RPM and 225 RPM.

The low epeed is used for floor leveling. The power requirement to this
motor is 480 volts, 60 cycle, 3 phase, AC.
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The brake is a double shoe type which i= mechanically applied by
adjustable spring pressure and relcased electrically by a DM snlenoid, The
brake iz 80 constructed that if power i» removed, the car is brought to a
smooth atop.

Contruller, Selector and Tape Hlitch

The controller contains magnetic aperated switches and other com-,
ponents neoded to atart and stop the elevator, It also determinen the
dirrrtion of travel, regulates acceleration and deceleration, controls the
rroper funning and lrrrlin‘g rpeeids and protects against o rloada,

The =elector ia mounted infegrally with the contioller and it initi- -
mrea and conrdinates all elevator mmovement frem the atart to stop. In
afiect, the arlector is & minfature elevator with & sinall car called a crosn-
head which travels up and down bn exarct aynchronization with the elevator
var. The crosshead |s driven throngh a grar reduction by an endlepn
tonthed steel tape fastened to the flevator car sling, Losas of tape tension
antomatically =tops the elevalor and prevents it froin operating until the

-failure has hren corrected, s

Operating Panel and Hall Buttorn

The ear operating panel in flnah mouanted in the car and contains the
Iallowing items:

1., Twn vertieal rows of operating buttons mmmbered to cnrrespond
to the floors served by the elevator,

2. An cmergency etop topgle switch, -When actuated to the stop
rasition, the switch stops the elevator ar prevents it from
running. i

o

An emergency call button, when depressed scunds an emergency
alarm bell on level MO, 2.

4. A light switch for car illumination,

The aystem contains [lush type hall pusfbutfen fixtures, one mounted
adjacent to cach hoistway opening. Each contains an in-use light and an
operating button. Momentary pressure on the operating button causes the
car to run to the level at which the button was depressed, provided the in-use
light is not illuminated. If the in-use light is illuminated, preasure on the
operating button hae no effect.
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Operation

Fhe facility elevator witl aperate soder all conditions exeept during
vountrlown,  During the eomenit past of the conntdown, pover is removed
from the pemecssential Maotor Control Center and the clevater will not

eprrate.

Collimatns Syatem Asscnibly

The collimator epclnenre i= an insulated oo which houses the colli-
mator, collimator support platform and two teference prisins, (Figure 25).
This #nrloaure i fastened tn the coperele gilo wall hetwren level six and

meven on the north mide of the gilo,

e eollimator sight tahe (Figure 25) provides an opticatly unohstructed
path for a bram of light to tranemit data frem the eollimator to the missile,
The tulie is constructed in lwo sections: ane section is fixed, the other is
maovable.  The fixed acrtion cxtenda froun the eollimater enclosure to the
mis=ile enclosure wall and mates vwith the hiverd end of the movable section

of the tuhe,

Ak dnevable soeibios b fARERIAA b L mipnebirs by n hinge, A arpl
fitting on the lawer end of the movable section mates with a similar fitting
om the lixzed section when the tube is in the exiended position, A thick
neoprene pasket mates and providen a soft contart with the skin of the B-2
ped.  The upper sleeve is alsn provided with a har that arts as a window
hook [astener to keep the tuhe locked to the missile,

The collimator sight tube retraction mechaniam consiste of a 190 LB
seunterweipght. Upward movement of the miseile causes the window hook
fastener to release and the movable aection of the tibe to swing upward
to a stowed position,

In order to align the collimator in reference to Polarie, a sight tube
is ncecssary (Figure 26), From reference level 901 FT 3 IN, a 10 IN pipe
is inserted in the silo wall at a 49° angle. This piping extends in a straight
nateiy 100 FT, where the top end is protected

fine io the surface, approxi
by a mmanhole type cover,

One insulated & IN air conditioning durt tees of[ at the boltom of colli-
mator housing and entera into the bottom of tHe housing at two points. The
temperatare in the collimatar mnet be maintained at 0% 1 1%, 65 prrcent
atbue by mvnxlnninm,
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Tirmenns Oxypen [GOX) Vool Merhaniam

The purpose of this vent is to exhanst gascons exvpen cseaping froem
the boilall val=e daring countidown,

Pl GOX wont (Fignre 27) is 8 large duct mosnnted in guadpant 11 =1
fevel I of the miecile enclosure arca. This vent e et wear the hnil-
off port on the BRIV adapter and will direct any boiloff fe the G and vent
ehalt where it will he exhausted ot of the silo,

Fent Mot anigm

In the retrars ted position the rigid duct in stowed

of the path of the missile and the lanacher platform,
el by the upward movement of the launch pliatfar

ool A connter -

T b Barizontal position the duct is extendet po v ithin ® fgelien o
the missile boilofl vent port. This is ratated from the atowed o 1,
zantal position by the descent of the Tanneh platform,

Tresnj =

SUMMARY

The launch contral center ia the area from which the eontrol and moni-
tnar of countdown and standby activitirs are performed.  Mounted on the hung
flaor of the Jaunch contrel center is the launch eontrenl equipnient.

The launching silo is the location of the misrile. launching platform,
i the operating ground equipment. All of the equipment in the launching
silo is mounted on the B levels of the silo crib which are shock-mounted
to overcome the shockwave of a nuclear blast,

The two heavy sllo doors are opened and closed by vse of electronie
and hydraulic equipment. They can be opened automatically by the launch
control equipment during a tactical launch, er they can be opened and
closcd manually at the control station manual operating levei.

Thr launch platform drive aystem contains two drive motors. The
high speed motor is used during tactical launch only, and the low speed
motor s uscd at all other times for platform movement.

The silo has two locking systems. The crib lock aystermn to make the
crib rigid during launch platform movement and the launch platform locks

1R
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1o logk the platfonm at full up or full dewn pogition.

The eollimator enclosure hounes the collimator and bench mark sup-
ports, It is located between nilo Ievels gix and acven, A sight tube
conmeels the collimator to the minsile, )

The f[acility clevatnr is an impnrtant installation in the lannching sile.
it is used to transport personnel and ireight to all Ievels of the Launching
=iln, Sale operation of the facility elevalor is assured by aix limit
Audte hicsw, fhree Iocated at each eod of the hodatwayv,  The elevalnr in cap-
able ol peration at all thinee ercept dhring ool

DUESTIONS

I, What equipment is loeated on ihe Lawer flona of the Taggeh s oetrel
venter ?

2. How is the launch control center hung flenr avepended 2

3. How will personnel be able to go from the launch control center
to the launching silo?

4. What ia the free space between the gilo crib and the launching
silo called?
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