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SECURITY AND RELEASE INFORMATION 

This document i s  unclassified; however, the 
release t o  the public of any information 
contained herein i s  not authorized. 

Infomation contained herein i s  considered 
accurate a t  the tinte of publication. Of- 
f i c i a l  data available i n  the referenced 
technical orders, drawings, and specifi- 
cations has been stmumized here as  a con- 
venience. Existing rules regarding indis- 
criminate or unauthorized dissemination of 
militd%y infonuation are  s t i l l  applicable. 

NORTHEASTERN UNITED STATES 
SHOWING LOCATIONS Q F  IM-9PA BASES 
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m e  purpose of th i s  book is  t o  farnillarize 
Boeing and Air Force persomel-W5PO, ADC, 
OOANA, etc.-with the f ive  IM-%A bases. 
The f i r s t  section orients the r a e r  t o  eseh 
base, with inpomt ion  on travel, geograpw, 
weather and housiqg. a p s  of base locations 
aad base lams are included. 

The second section covers the principal 
buildings on the bases, including layout of 
rooms and a fuactional description. Sec- 
tions 3 tkmugh 5 contain i l lustrat ions and 
descriptions of all Important item of 
equipment and their  h c t i o n s .  Section 6 
contains General Information on base s y s t w ,  
recycling, e tc  . 
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GENERAL ENVIRONMENT 

The launch site at McGuire AFB is located approxi- 
mately six miles east of New Egypt, New Jersey. 
Major cities around New Egypt are New York, N. Y, and 
Newark, New Jersey, seventy miles to the north; 
Camden, New Jersey and Philadelphia, Pennsylvania, 
forty miles southwest; and Trenton, New Jersey, 
twenty miles northwest. The population of Flew m t  
is approximately 2500. The immediate area a.round 
New Egypt is heavily populated with militaq! per- 
sonnel from Fort Dix, McGuire Air Force Base, and 
the Naval Air Station at Lakehurst, a U  within a ten- 
mile radius of the launch site. The Atlantic Ocean 
is approximately thirty miles east of New Egypt. 
Toms River, a town lying twenty-five miles east of 
New Egypt, is important because it is used for over- 
nite accomdations as well as being on the bus route 
from New York to New Egypt. This is also true of 
Lakewood, fifteen miles east of New Egypt, 

TRANSPORT AT ION 

Seattle to New York City 

United Air Lines Flight Muaber 792 leaves Seattle 
daily, except Monday, at 8:45 a.m., and arrives in 
Bew Yqk at ripproxhately 8:25 p.m. Northwest Air- 
lines Flight Nwnber 10 leaves Seattle each evening at 
10:00 p.m. and arrives in New York at 9 : b  a.m. Both 
of  these are first class non-stop flights. To &own- 
town New York by limousine is approximately a one- 
hour trip. 

New York City to lakewood, New Jersey and Tcms River, 
New Jersey 

Public service buses leave Port Authority Termlnal 
(West side of Maattan) every how on the hour start. 
ing at 8:00 a.m. The last trip is at 12:Ol a.m. Run- 
ning time is one and one-half hours to Lakewood and 

hours to Toms River. 
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kdt town,  Femsylvrmia, %?ill offer the  best and 
modern rental. housing. A t  t h i s  time housing h the 

e r  ccmfmnities s ~ r r o ~ a a 3 n 9  the base offers 
&iced and inadequate faclLlties. Rentals are  com- 

parable t o  those in the Seattle area, with leuraished 
units from $90 to $165 a mnth  and unfbnished units 
from $85 t o  $150. Uti l i t ies  are  u s ~ l y  in addition 
t o  the above rates. Teq0reu-y housing can be f a d  
in the hotels Bnd motels i n  Trenton, twenty U e s  
nortwest, or Torn8 River and Lalrevood approximately 
twenty-five and fifteen miles east of Hew Egypt. 

Rotels and Motels 

The Riverview Hotel in Tams River, the tan 
Hotel and the Crest Motel i n  LsJrexood a re  the sug- 
gested suitable places t o  stay in thesk respectdve 
t o w .  It is reeonmended that  reservations be 
i n  advance. 

WEATHER 

The following normals for the Trenton, New Jersey 
area, including the s i t e  at McGuire Am3, are based on 
records covering the period 1%-1950 inclusive. 
Extreme t w e r a t u r e s  and snowfUs are  based on se- 
cords through 1957. Generally, the sumnsr lnanths 
are warm and humid and winters are  cold with several 
heavy snows and some icing. The roads t o  and h m  
the s i t e  are hard surfaced and are kept clear in the 
winter months. Winds w e  generaLXy n&ld i n  th i s  area, 

Monthly NO-s 

J u l y A u g E O c t E S  

"Pew. 75" 73" 67" 56" 35' 
PreciP. 3.2'' 2=7'"3.21' 3.0" 3.5" 3.9" 

McGuire: Base No. 1 la-99~ BASES 

Altenate  R-~ute: New York City t o  lPew Egypt, New 
Jersey 

Publtc serv ce buses leave Fort Authority Tenninal 
(west side if M m t t a n )  e v e q  hour on the hour s tar t -  
ing a t  8:00 a.m. Transfer a t  Wewood to the Asbury 
Park, Philaihlphia bus t o  Rev Egypt. Rwoning time is 
approximate y two and one-half hours. Upon arr ival  
a t  Rew Egyp , Boeing personnel may c a l l  the BoeZng 
office and isequest transportation. 

Alternate Rtlute: Seattle t o  Philadelphia 

Non-stop f l -ghts  t o  Chicago leave Seattle daily a t  
9:k$ a.m. mid arrive i n  Chicago a t  5:25 p-m. ,  United - 
Flight Xuuibc r 740, Transfer t o  United - Flight 714 
which leaves Chicago a t  6:10 p.m. and arrives i n  
PhFladelphit. a t  9: 30 p.m. (10:22 p.m. Saturday). 

Philadelphi6 To New Egypt, New Jersey 

The Asbury f strk bus lgaves approximately every two 
hours start:ng a t  7:35 a.m. Running time i s  approxi- 
m t e u  one 1 our and forty-five mLnutes.   on arrival 
a t  New Egypl, Boeing personnel~nay c a l l  the B o e N  
office and 2 equest transportation. ) 

New Egypt tc Launch Si te  

In driving irom New Egypt t o  the launch s i t e  drive 
east out of New E&ypt on U. S. Spur 528 for  approxi- 
mately three and one-half Iiiiles u n t i l  you reach 
U.S. 539. ?urn right on U. S. 539 and drive for  
appmximate3y another two and one-half miles and to a 
point where a roa& into the s i t e  w i l l  be indicated by 
a sign. Turn l e f t  here and drive into the area, 
a p p r o x ~ t e l  y two blocks from the highuay. 

HOUSING 

Housing %&thin thir ty-f iw railes of McGuire Air Force 
Base is available, although it may require consider- 
able searchiag. Two t o  three weeks shouldbe allowed 
for  finding "1, suitable place. It appears that  the 
towns of Tomr River, Mount Holly, Bightstown and. 
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McGuire Base 
z------ -- I 

M ISS ILE SUPPORT AREA 

4 Diesel Fuel Storwe 
5 Heat and Power Building 
6 Assembly and Maintenance Shop 
7 Propellant Acid Facilify 
8 Propellant Fuel Facility 
9 Vehicle Stomse 

10 Security Control and Identification 
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2 Ordnance Facility 
3 Corn~esmr Building (2) 
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AIR FORCE PERSONNEL 

Base Commander: 
Col. Robert 8. Stuart 210 Bmegat, Street 
Tel: RAymond 4-2100 Toms River, New Jersey 

Dt. 3352 Tel: T0 8-2201 

Base Executive Officer: 

Bornarc Squadron C o m d e r :  
Lt. Col. Ernest B. S h e w 3  
Tel: PLateau 8-2286 

Director of %%teriel: 

O O M  Representative: 
Capt. W. H. Scott 
 el: PLateau 8-2286 

Boeing Airplane Compmy 
P. 0. Box 368 
New Egypt, New Jersey 

McGarire:: Base No. 1 im- PA BASES 

Base Directory 
MC G m  - BASE NO. 1 

Pilotless Aircraft Division 
Boeing Airplane Company 

P. 0. BOX 368 
New Egjrpt, N. J. 

Tel: PLateau 8-22&5 
Tbfi: New Egypt, New Jersey ll31 

Base Ranage-: 
Harry Shir Ley 808 e e n t r u  ANenue 
Tel: DIamlnd 9-6295 Toms River, Be%? Jersey 

Administrat ve: 
R. E. G8gn'at 225 Compass Avenue 
Tel: D1amf;nd 9-0425 Beacbwood, New Jersey 

Field ESngintaer: 
A. M. m e .  807 Central Avenue 
Tel: Dlamcond 9-9061 Toms River, New Jersey 

mineer ing  Liaison: 
C. B. Camptell U6 Hooper Avenue 
Tel: DIemcnd 9-91k2 Toms River, New Jersey 

Base Service Xanager: 
Albert E. I r i c e  10 Fairrmod Drive i 

Tel: DIamciid 9-0223 Toms River Shore& N. J, 
(Nailinp: rlddress: Box 507, Pine Beach, N. J.) 

Senior Technical Representative: 
John b i g  
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North Atlmtic  Rsgion 
Federal Office Bidg.  
Room 1205 
90 Church Street 
Hew York, New YO :k 
Tel: REctor 2-9 LOO 

 EX^. 8252 

Cox, Miles Thompson 
449 George Street 
Ridgemod, New Jersey 
TeL: GIlbert 5-8733 ' 
AFIR M t .  225 
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GWERAL ENV IRQNMENT 

9uffo1k A i r  Force Base is located i n  the relatively 
isolated eastern half of Long Island appro%-tely 
seuenty-five miles from New York City. The meing 
office is  located in Riverhead, a town about s ix  
mriles north of the base. The Great Peconic Bay is 
six miles northeast of the base, m e  Barnarc s i t e  
is located four and one-half miles west of the base 
by an existing road; however, a new road b e h g  
bu i l t  KfU reduce t h i s  distance t o  two miles. The 
road between Riverhead and Suffolk Air Force Base is  
a paved two-lane highwy. Fublie transportation is 
not available t o  either of the installations. 

e 

The general area w o u n ~  the base i s  mdi: up of 
lox f l a t  inshore lands which are largely undeveloped 
with the exception of a few farms. m e  s o i l  is 
of a texture swrting trees  averaging about 
twelve feet  in height and -ded by thick under- 
brush. Top s o i l  is used a t  the base and at the s i te .  
Tourists.consider t h i s  area a resort  s i t e  and con- 
sequently the sunuuer population 1s almost double that  
of" the r e s t  of the year. 

The m j o r  c i t i e s  and towns i n  the area are: River- 
head, county seat of Sufpolk County is considered 
more of an sgricultural center than a resort tom. 
Several nat;ional stores have branches here and four 
bank* inetitutions are  represented. Transportation 
fac i l i t i es  consist of bus l i n e  and r a i l r o a  service. 

Naricheetc and The flaafptons, c-%ties rilcng the 
southern coast of Long Island, are basically resort 
towns. Each i s  broken into sections, i.e., East, 
West, North and South. Southampton, f i f teen miles 
from the a i r  base, is the greatest distance fkom the 
Bolnarc s i t e ,  Railroad f a c i l i t i e s  are  not amiable t o  
these communities, 

Msttichuk, located on a bay seven Wles east of River- 
head, is the leading resort c o m i t y  i n  the area. 

IM-99A BASES Suffolk: Base No. 2 
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rentals, by the i r  s t a n m s ,  are  expensive but not 
cr i t ical .  The rental fees for  yeax-ar~und housing 
generally are coqparable with those of the Seattle 
area. The Air Base is constructing 350 units of 
Capehart housing scheduled for  completion by Decenr- 
ber, 1959. One hundred of these uni ts  were com- 
pleted in February, 1959, helping considerably t o  
alleviate the housing shortage in the area. 

There are no housing developments in the Riverhead 
area. Bowever, local realtors indicate that  houses, 
cottages, and apartments, both DmxLshed and un- 
m i s h e d ,  are  available throughout the year a t  rates 
of $80 t o  $125, plus u t i l i t i e s ,  Houses and cottages 
range from five t o  eight room and a p e n t s  from 
one t o  tkree bedrooms. Lighting and heating fac i l i -  
t i e s  consist of e lectr ic i ty  and o i l  with mntNy 
b i l l s  ranging from $35 t o  $60. Bottled gas is  
available t o  those x i th  gas aspliances; howevei, it 
is mch nore expensive than the other fac i l i t i es .  
The mjor i ty  of rentals in m e  Hmptons and Moriches 
areas consist of large cottages and apartments w h i e b  
are available fo r  year around rental with a price 
rcinge equivalent t o  that  of Riverhead. Because it is 
prFroarily a resort community, lulattichuk does not have 
remy yeax around rental acconanodstions. However, the 
ones that  are available are  in the sane price range 
as Riverhead, Moriches, and The Hamptons. Som 
rentals are  available on a s i x  t o  nine mnth basis. 
The Base Persomiel Office msintains a f i l e  ~f avail- 
able rental housing i n  the area. 

Hotels and Motels 

Recornended quarters fo r  transients are the Henry 
Perkins Hotel and the Hilltop EoU8e i n  Fiverhead, 
and the Lindemre i n  Center Moriches. 

WEATHER 

tong Island is considered t o  have a milder climate 
than that of the New York mainlmd, with averwe 
temperatures varying several degrees from those of 
New York City. Suxner temperatures normally rsnge 
i n  the 70- t o  80' area with the hottest days being 
tenrpered by cool and refreshing breezes, January 
and Febnuuy are the most severe winter months with 
teorpera-s holding below freezing, particularly 
during the evenings, fo r  periods of up t o  two weeks, 

- Suffolk: Base - No. 2 I#-PPA BASES 

TRANSPORT AT ION 

Seattle t o  New York 

&rning f l ights  via  Unit-d Air Lines Flight Number 792 
leaving Seattle a t  8:45 a.m. and arriving in New York 
a t  approximately 7: 40 p. ti. are available daily except 
Monday. Evening f l igh ts  via  Northwest A i r  Lines 
Flight Number 10 leaving Seattle a t  10:00 p.m. and 
arriving in New York a t  ?:&0 a.m. are  available each 
day. Both of these f l i g ~ t s  are  f i r s t  class, non-stop. 
Limousine service t o  dowltown Xew York takes about 
one hour. 

New York t o  Riverbead 

The brig Island Railroad bas trains  leaving New York 
c i t y  a t  8:3;1 a.m. and 4 ; 1 ~  p.m. for  ~iverhead. Run- 
ning time is a p p r o x h a t e . ~  two and one-half hours. 

Riverhead t o  Suflolk Air Force Base and. Bomrc Si te  

Transportation w i l l  be p~ ovided t o  the base by the 
Base er .  No public transportation f a c i l i t i e s  are  
available. 

The Riverhead area i s  selved by good roads; however, 
due t o  the absence of local  area bus service, provi- 
sions fo r  normal personal transportation between the 
nearby towns must be pro~lded. Hertz and Avis ser- 
vice is available i n  Riverhead. There are  no sched- 
uled air l ines  semrirg E a ~ t e r n  Low Island, 

HOUSING 

The availability of housiag an*. accomdations is 
seasonal and is  pmticulerly c r i t i ca l  during the 
period between Memorial Lay and.Labor Day. Rentals 
on a yearly basis vary u p e d s  from $110 per month 
plus u t i l i t i e s  f o r  a two-bedroom house. There is a 

1 considerable amount of va-ant an& unimproved prop- 
erty in the inrmediate are*. Riverhead t o  the north 
and. a few mall conununiti~s t o  the south provide 
centers for  shopping and n few recreaLiona1 activi- 
t i e s .  Realtors in the sr:a indicate that  housing 
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'?corded Extremes 

- Suffolk: Base No. 1 IM-9QA BASES 

Frost depth vari?s fron six t o  ten inches. Early 
spring and f a l l  we the wet seasons, with rain fdl- 
ing a t  about an 'werage of four inches per manth 
during th i s  time Strong breezes are  ch&acteristic 
of the area and dgh winds are not infrequent 
throughout tha y-zar. Drift- sans a t  times has 
conrplicated highaa~r and road travel i n  the arm. 

lvlantb3y Normals 

JanF*ZbAprJune 

Temp. 31.8" 32.3' 39.2* 48.8O 59.4' 68.4O 
Erecrp. 3.7'".11" 3.9" 3.4" 3.6"3.1" 

J u l y A ~ ~ ~ D e e  

TW. " ~ 3 . 7 ~  72.8' 66.6* 5 6 . ~ ~  46.1' 35.4' 
Preeip. 3.2" 4.3" 2.6" 3.0" 4.6" 3.6" 

Smsonal Normals 

J8n J* 

Temp. -=. 27% 68% 
% 37OB 7 9 " ~  

Humidity - 625 
Max 6848 

TeW, - 52.6 B 
Precip. - 42.6' 
Snowrai - ~ 3 . 3 ~  
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Suffolk Base 
-I---- -- 

MISSILE SUPPORT AREA 

4 Diesel Fuel Storage 
5 Heat and Power Building 
6 Assembly and Maintenance Shop 
7 Propellant Acid Facility 
8 Propellant Fuel Facility 
9 Vehicle Storage 

10 Security Control and ldentificcltion 
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Layout 
-- __i 

LAUNCH AREA 

1 Model il Launcher !,he lter 
(56 shelters - 2 flights) 

2 Ordnance Facility 
3 Campressor Building (2) 
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AIR FORCE PERSONNEL 

Base Comder: 
Col. Fred G. Book Jr. 

Base Executive Officer: 

Bomrc Squadron Comander : 
Lt. Col. Robert 33. Kaenrpfer 

Director of Materiel: 

O Q W  Rqpresentative: 
Major M. E . Young 

- Suffolk: Ba!;e No. 2 IM-POA BASES 

Basfig Directory 
m 0 I K  - BASE E0. 2 

Pilotless Aircraft Diddon 
Boeirg Airplane C 

I .  0. Box 158'7 
Westkpton Eeada, 'New York 

Tel: WEsthaslpton 4 -3000 Ext . 8-Q8-50 
IPWX: West-ton, New York 1829 

BOEING PERSONNEL 

Base John D. Monroe er : 

Administrative: 

Field Engineer: I 

mineering Liaison: 
D. L. Davis Speonk Shore Rd. 
Tel: EAst Port 5-0459~ Remsenberg, New York 

Base Service er : 

Senior Technical Reprssentative: 
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North Atlantic Regic n Cal. Wles Thompson 
Federal Office Bldg. L49 George Street 
Room 1205 I:idge~.rood, Nerr Jerseg 
90 Chwch Street Tel: GIlbert 5-8733 
Tew York, I'lew York PSIR Ext. 225 

el:  REetor 2-9100 
mt. 8252 
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Boston to ~yannis an& Buzzards Bay 

Northeast Airlines operates a regularly scheduled 
DG-3 flight from Boston to tryamis. Regular rail- 
road passenger service is available from Boston to 
Buzzards Bay. The Almeich Bus Lines operate re@;u- 
lar bus service from Boston to Buzzards Bay; 
approxiimte t m e l  time is t ~ o  hours. HIgh~ays be- 
tireen Boston and Otis are excellent. 

Kyannis Bnd Buzzards Bay to Otis AF!l3 

There is no public transportation available between 
Iiyannis or B~z~ardS Bay a d  the base. It w i l l  be 
necessary to rent a car or 'taxi to get to Otis. 
Personal vehicles, Hertz or Avis, are available at 
both Byamis an& Buzzasds Bay. It is therefore im- 
portant that car rental be authorized when traveling 
to Otis. 

The availability of housing and accommodations near 
Otis depends largely upon the season, the period be- 
tween Memaria?, b y  and Labory Day beim particularly 
critical due to summer tourists. Rentals on a yearly 
basis vary upward from $115 per month, plus utilities, 
for a two-bedroom house. Being primarily a resort 
area, summer rentals are extremely high. For example, 
a four-bedroom home near the shore would rent for 
approximately $5,000 from June 1 to September I. Be- 
cause much of the housing is intended for s w e r  
occupmcy only, heating arrangements have not been 
provided for many of the houses. Careful attention 
should be given to locating adequate year-around 
hausing that is safficiently insulated, windproof, 
and preferably has oil heat. m e  same house rented 
on an annual basis rmuld rent for approximately 
$125.00 per month which is the way many of the owners 
prefer to rent their homes in order to reduce main- 
tenace costs. Year-around rentals will become more 
available upon completion of the 1150 Capehart hous- 
ing units on the base. This will move much of the 
military personnel out of residentid areas and 
alleviate the shortage considerably. UrxL?wnished 
houses rwage from $60 to $lkt and furnished houses, 
which are very limited, range from $75 to $160 per 

GENERAL E NV IRCiNMENT 

Otis Air Force Base, fom?rly C m r p  Edwards, is 
located near the Caxue Cod extremity of Massachusetts 
approximately seveniy miles southeast of Boston. 
Nearby mjor conimunlties are Buzzards Bay, e5.ght 
files northwest of the ba~e; Falmouth, four miles 
south on State Highlay No. 28, a four-lane divided 
parkway; &annis, thenty-four miles east, the 
largest city near tta base;. Rail, airline, and an 
excellent highway system offer convenient access to 
Boston. The area surrounding the base is a popular 
recreational spot duv* the smmer and residents 
usually find themelres outnumbered as mch as ten 
to one by visitors ab that time. The beach lands in 
the area are largely consmed by private homes and 
resorts; the bulk of the remaining lands axe either 
undeveloped with smal tree and brush coverage, or 
devoted to scattered residences and truck gardening. 
The soil texture is t:enerally light, loose and 
-w. 
The Bomrc Bite is lccated approximately one and one- 
hslf miles from the c mter of the base and is con- 
nected by direct roac; the 8an$vich Gate entrance to 
the base &Jobs the site. 

TRANSPORTATION 

Seattle to Boston 

United Air Lines Fligrit Number 792 leaves Seattle 
daily, except Monday, at 8:45 a.m. and arrives in 
Ifev York at 8:25 p.m. JEST) non-stop; from New York 
it goes on to Hartforc and arrives in Boston at 
lo:& p.m. (EST). The re is no changim of planes in 
Netr York. 

Rorthwest Air Lines FILght ?lumber 8 leaves Seattle 
each evening at 10:35 p.m. and arrives in Chicago 
at 7:15 a.m. (cST) non-stop. After leaving Chicago 
at 8:00 a.m., it arrivss in Boston at U:55 a.m. (EST) 
non-stop. 
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Seasonal N o m l s  

Recorded Extremes 

Tew. - High 1 0 0 ~ ~  - Lorr 

Snowfall (24 ~ O U ~ S )  2g1@ 
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month. ~partment rentals  r w e  fkom$5o "4 $100 for  

urnmished and $fO t o  $125 fo r  fbrnished 
ones. Bee t r ic i ty  and n a t ~ r a l  gas a re  both expen- 
sive. The rates  approxims.1 e about twice the rates  i n  
Seattle. 

Recommended locations are: the Falmouth area; 
pocasset; Bourne; Buzzards Bay; Onset; Cotuit; and 
%metem M i l l s .  Accmodat~ons are  also awailable a t  
-is, the m e s t  commulity i n  the area, but which 
caters more t o  seasonal r e ~ t a l s .  These areas are all 
uith3.n a twenty-five mile rsdlus of the base. There 
n? so is considerable vaca*,"od unitlproved property ---. - 
i n  the innnediate area. 

Hotels and Motels 

Hotel, motel and t r a i l e r  jiark f a c i l i t i e s  i n  t h i s  area 
and neighboriw c o m i t i @ : s  are  limited. 

The Boeing Industrial Xelstions Supervisor assQned 
t o  Otis t r i l l  a ss i s t  i n  f i l d i w  suitable housing 
fac i l i t i es .  It: is  recornended that  advanze notice of 
housing be made t o  him bcgore arriyal,  so that  he can 
prepare l i s t ings  available. i 

WE ATHER 

The yearly range of rieatier conditions is only 
slXghtly more severe than Seattle. Being located 
aajacent t o  the Atlantic Ocean, Cape Cod is  sotnewhat 
wanner than inland areas and during the winter the 
bulk of the preeipi%ticq i s  hn the form of rain. 
Snowfall and freezing ccnd.itions do occur, of Course; 
however, they a re  not as frequent a s  i n  the inter ior  
parts of New Englad. i ,  typical winter dsy is  windy 
snd cold with periodic :sin. During the smimer, Cape 
Cod is cooler than the :,urrounding area and it is  be- 
cause of th l s  that  the risea has become a pop* 
s m e r  resort. The Irea ,her generally remains bright 
and sunny, thowh some1r:at humid during the sunrmer 
months. Following i s  a detailed veather s-ry Of 
the area. 
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Layout - 

LAUNCH AREA 

i Model I I  Launcher Shelter 
(28 shelters - 1 flight) 

2 Ordnance Facility 
3 Compressor Building 
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Base Directory 
,323 - W E  NO. 3 

BOE ING PERSONNEL 

Base EEa~agel* : 
G . IS!. Beall 

EnSineerine Liaison: 
J. C. clausen 

seacoast Shores 
E. ~ a m u t h ,  h%s. 

senior Tee?m%cal Representative: 

14-99A BASES -- Otis: Base No. 3 

Otis lljase 
l- L- ----- 

1,474" 

M SSILE SUPPORT AREA -- 
4 Diesel Fuel Storirge 
5 Neat and Power luildinO 
6 Assembly and &$tintenance Shop 
7 Propellant Acid Iacility 
8 Prop@ 1 lank Fuel F aciiity 
9 Vehicle Storage 

l o  Security  ori it^^! c nd tdentificdion 
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New England Region col. Ro la~d  X. Cipola 
424 Trapelo Road 3.1 Stratf'ord Road 
Maltha 54, Nass. Boston, Mass. 
Tel: Dihbrook 6-2400 Tel: NO 7-4067 

MLR Cxt, 305 

1M-99A BASES Otis: Base NO. 3 

AIR FORCE PERSCNNEL 

Ease Executive Offie -r: 

Bomrc Squadron Corn wder : 
HaJ. Willim B. Gar Litz Wild Rarhor & Cove Roads 
Tel: Mcust 3-5511 North Falmouth, Nass, 

Ext. 2523 T e l :  LOcust 3-6239 

Director of Xateriel: 

00&A Representative: 
Major U, P. h'eigle 
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GENERAL ENVIRONMENT 

The Bo=c s i t e ,  near Pow Air Force Ease, i s  located 
approximately four a i r  rxiles north of Bangor, the 
th i rd  largest c i ty  in Maine and the banking and nedi- 
ca l  center for  the northern and northeastern par t  of 
the s ta te .  Lnclud- the military, the population of 
B a r o r  i s  38,000. Typical of i t s  s i s t e r  c i t i e s  i n  
the Bev England area, Bangor i s  a blend of the very 
old wPth a touch of the new. The business d i s t r i c t  
l i e s  i n  a compactarea a l o x  the Penobscot River a t  
the junction of' the iiend~~slceag Stream. Within a 
radius of' f i f teen rniles of Bangor, there are  a number 
of sr.iall c o m i t i e s ,  including Brerrer just across 
the Penobscot; Crono, location of the Universitg of 
l.%ine; and Old Torni, rrlzich i s  fanous l o r  i t s  canoes. 
Die principal industrial  act-iirities i n  addition t o  
fa,-ming are  paper pulp and shoe m~~ufac-Luring. 

Poi? A i r  Force Base i t s e l f  l i e s  approximately hro and 
one-hall miles northrresi of Bangor. The Bonarc Base 
i s  approxinately Lxio and one-half a i r  miles o r  about 
four and one-half road rniles northeast of Doir A i r  
Force Base. 

TRANSPORTATION 

Seattle t o  Boston 

United Airlines Flight Number 792 leaves Seat t le  a t  
8:45 a.m. daily except Monday, and arrives i n  Boston 
a t  10:k5 p.m. Northwest Flight Number 10 leaves 
Seat t le  a t  10:00 p.m. and arrives a t  Idlewild i n  New 
lfork a t  9:40 a.m. American Airlines leaves LaGuardia 
a t  11:50 a.m. and arrives in Boston a t  12:55 p.m. 

Boston t o  Bargor 

There i s  only a twenty-minute layover between the 
above United Seattle-Boston f l igh t  annd Northeast 
Flight Number 434, which leaves Boston a t  11:10 p.m. 
and arrives i n  Bangor a t  12:57 a.m. PGortheast Flight 
Number 714 leaves Boston a t  9:lO a.m. ilnd arrives i n  
Bangor a t  10:20 a.m. 

Approximah 

GENERAL VICINI'IY OF  DOW: BASE N O .  4 
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m e  Bangor area llas severe icing conations irhich s e t  
i11 rapicUy d u r i ~ g  the winter months. Stbough there 
are eveellent ice and snow remom fac i l i t i e s ,  any 
l o w  distance &riving i s  discouraged. Ordinarily, 
tlivougl~ the rrinter nontl~s the area r i i l l  experience 
si;: to  seven snorr storms with snorr ranging from 
eighteen to  -kr,rent;~ inches per snorrfall. The follo~r- 
ing I s  a detailed i?eather s w r y  of the area. 

Monthly Normals 

J* M a r  Apr my june 

Temp. 24.2" ~22.5~ 32.9' 46-1° 57.6- 67.1e 
Precip. 1.8" 2.0" 2.5" 3.3" 3.3" 3.6" 

~ ~ S e p t ~ ~ ~  

Temp. 71.8" 71.l0 '62.1a 52.0° 38.5" 26.6' 
Precip. 2.4" 2.2" 3.8" 3.3" 3.7"2.7" 

N O ' I E J a n E E A p r  

SnoIgfdl 4.3" 11.6'' 18.3" 22.9" 11.6" 6.0" 

Seasonal Normals 
Jan J* 

Winds 13.5 Wh 7.5 rnph 

p - 4 1 . 7 " ~  
Precip. - 35.1" 
snowfall - 56.1" 

P,ecorc?ed Extremes 

Tern>. - Iiigh l 0 l r o ~  
Low -32°F 

Snowfall (24 hour) 37" 
Iiinss - 83 mpb 
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Bangor t o  Iaunch Sit,:" 

Upon arr ival  in Bmg~,r, contact the base and request 
transporLktion, or  ctncact the local ear rental 
agency, eiiher Iiertz or  Avio, utd nake arrmgenents 
for a vehicle. 

HOUSING 

The avai labi l i ty  of ilousing and accommodations is  
limited a t  th i s  time The new Capehart military 
housing project, schtduled for  completion i n  the sum- 
mer of 1959, will al eviate the situation somewhat, 
but w i l l  not lessen .he over-& picture. Probable 
openings a t  two exis.% projects may be found with 
rent averaging from :~pproxirnately $85 to  $95 per 
monxh. 

Hotels and Motels 

Dro principal hotels px-ovide limited aceomodations. 
There are  notel and railer p%rlc f a c i l i t i e s  i n  the 
m e d i a t e  Baagor are.& and some are extremely desir- 
able; hovever, the i r  availabili"cy i s  limited. House- 
keeping rooms m e  ax~i lab lu ,  but noz too desirable, 
since they are  in  olsier homes irhich have been recon- 
ditioned f c r  single smLI family occupancy. 

WEATHER 

Due to  the northern scation and the absence of a 
w a r m  oceanic stream atear enough t o  affect the 
s ta te 's  climate, Mai~ie has extreme temperature varia- 
tions. However, the northern inter ior  part of the 
s ta te  has significan l y  mope severe weather than do 
the southern coastal areas. The Bangor winter tem- 
perature, November tlrough March, averages around 
22%'. Bangor has on y Pour months of frost-free 
weather during the simmer months, Rainfall is about 
forty inches per yea1 . 
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Dow Base 

M lSS ILE SUPPORT AREA 

4 Diesel Fue l Starage 
5 Hear and Power Building 
6 Assembly and Maintenance Shop 
7 Propellant Acid Facility 
8 Propellant Fuel Faciiity 
9 Vehicle Storage 

10 Security Control and Identification 

- DOW: Base NO. 4 IM-99A BASES 

Layout 

LAUQCH AREA - 
1 Model II Launcher Shelter 

(28 shelters - 1 flight) 
2 Ordnance Facility 
3 Compressor Building 



BM-99A BASES , POW: Base No. 4 

AIR FORCE PERSONNEL 

Base Comnder : 

Base Executive Officer: 

~oiparc Squadron Command=: 
col. William Cra%ford 

Director of" Materiel: 

OOAElA Representative: 
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Base Directory 
now - IclsE xo. 4 

Pilotless Ajrcrafi Division 
Boeing Air plane Company 

P. O. BOX 803 
Bangc 2 ,  Maine 

Te1: Bhngor 2-6718 - 2-6719 
TiY: Baww BG 80 or BU 80 

BOE lNG PERSONNEL 

Base Planaeer: 
P 7 o m  Peterson 

Administrative: 

Field JBglneer: 
4 

Engineering Liaison: 

Base Service Wnae:er: 

Senior Technical Represen.ative: 
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I 

Hew -land Region eel. Roland H. Cipola 
424 Trapelo Road 11 Stratford RoaJ. 
Walthm 54, mss. Bostan, Mass. 
m-1: . sfinbrook I+-2400 Tel: .7-4067 

AFl3  Ext. 305 
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GENERAL ENV IRONMENT 

L a l e y  A i r  Force Base, Neadquarters of the Tactical 
Air C o m d ,  I s  located in  Warnick County on the 
Virginia peninsula near the c o m i t i e s  of Hampton, 
%farwick, and Newport News, bhich have a combined popu- 
lation of 1h,000. Although each of these coninmi- 
t i e s  is a separate municipality they are  incoxporeted 
as  one. Newport News boasts one of the world" big- 
gest modern shipbuilding industries, The NhSA's 
f l ight  research laboratories and other important 
miliwqy centers are  also located on th i s  historical 
peninsula. 

The Boasrc Base i s  located liest of Langley lZir Force 
Base, and a t  a distance of approxinately thirteen 
road miles over typical county roads. The Base i s  i n  
the northern portion of 1380 acres of government- 
o3med property known as  the A i r  Forces Oyster Point 
Bulk Ammo Storage area; the property i s  adjacent t o  
State Priimqj High~wy I'b. 1.68. 

The average ground elevation of the property varies 
between thir ty  and forty feet  above sea level md i s  
relatively f l a t  l a th  a gentle slope t o  the east and 
south, The area is thickly wooded with trees eighty 
t o  one hundred feet high. The land in the s i t e  area 
is of soft clay layers, l o w  density sands, sod is  
subjected t o  a high water table and because of this,  
and the relative flatness of the terrain, natural 
ckainage of the s i t e  i s  considered poor. 

IM-eon BASES Longley: Base No. 5 

W 

4 

Points of interest in  the area are: Jarnestom, the 
f i r s t  English-speakim settlement i n  the Americas; 
Williamsburg, vhose restoration depicts the political,  
social an3 cultural aspects of early America; Yorktown 
and the reconstructed bat t lef ield upon which Lcrd 
Cornwallis surrendered his  British forces t o  George 
Thshington; and Fort Monroe, bu i l t  i n  1609 on Old 
Point Comfort a t  the entrance t o  Kampton Roads-scene 
of the f i r s t  ironclad naval engagement between the 
Monitor and the Merrimac. 
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Hotels and Motels 

A recommended hotel in the area is the Eotel C m e r -  
lain in Fort Monroe. Newport News, Warwick, and 
Bampton are all considered popular convention centers 
and dur- such tires hotel, motel, and. even trailer 
park facilities are extremely scarce. It 2s there- 
fore important that reservations be mde in advmce 
of visiting the base. 

The rreather on the Virginia peninsula is somewhat 
similar to Seattle in temperature and rainfall. The 
relative humidity is generally high. Winds prevail 
from the southwest. Tropical storms (hurricanes) 
develop or originate in the Vest Indies from May 
through November m d  move up the Atlantic coast. On 
the average, about two hurricanes per year pose 
threats to the area; about one hurricane a year passes 
within 250 miles, producing significant effect on 
tides and climtological conditions. The area is 
subject to coastal northeast storms, particularly 
from October through April, in which moderate to 
gale $ U s  and abnormally high tides in coastal waters 
may occur and occasionally persist for several days. 
This area is not generally subject to earthquakes, 
tornadoes, smog or air pollution. The following is a 
detailed weather svnmary of the area, 

Temp. 42.0~ 44.9O 48.8' 57.3' 67.2' 75.4' 
Precip. 2.9" 3.2" 3.3" 2.6" 3.3" 3.8" 

J u l y S e p t C A J I J o v E  

Temp. 78.9" 77.8" 72.:" 62.2O 51.k0 42.5O 
Precip. 6.0" 5.9" 3.7" 2.5" 3.7- 2.8" 

~~~~~ 
Snowfall "6" 3.0" "9" 1.5" 1.3'" 

TRANSPORT AT ION 

Seattle to Newport News %ia Chicago and Clashington 
D,C. 

United Airlines Flight N~nber 138 leaves Seattle 
daily at 8:00 a.m., maker one stop in Chicago and 
arrives in Washington D.( . at 8:30 p.m. (EDST); this 
is a custom coach flight Fi-0~1 Washington D.C. board 
National Airlines Flight Tiumber 315 which leaves at 
9:00 p.m. (EDST) and arr: ves in Newport Neus at 
8:45 p.m. (EST),* 

United Airlines Flight NiLmber 738 leaves Seattle each 
evening at 10:45 p.m., mtkes one stop in Chicago and 
arrives in Washington D.i:. at 13:30 a.m. (EDST); this 
is a first-class flight. Fmm Washington D.C. board 
Capitol Airlines Flight Tiumber 404 which leaves 
Washington D.C. at 12: 15 p.m. (EEST) and arrives in 
Newport News a% 12:lO p. u. (EST) .* 

Newport News to Langley s r c e  Ltlse and Bomrc Site 

The local Intercity Bus :oll~pacny's Citizens Rapid 
Transit serves the comlities 0% Newort Nexcs, 
Hampton, and Wanrick, in-luding service to Lmgley. 
Taxi service is availabl: in all three communities. 
Car rental, Hertz and AvElvis, is also available at each 
of the three communities, 

HQUS ING 

There is a housing shortae on the Virginia peninsula 
at this time due to a he%w concentration of military 
installations and personxl in the area. The problem 
is increased twofold during the tourist season as 
tourists are attracted in great nmbers to this his- 
torical location and its many attractions. Rental 
costs in the Marwick County area are approxFmately 
7% less than those of the Seattle area and this 
figure also applies to the sale price on homes, 

+ This difference in tile is applicable when 'dash- 
ington D.C. is on dayl.ight saving time and Newport 
News is on standard tune. 
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Seasonal NomlS 

J&n 

Tew. - M S  32°F 70°F 
- ~ a 2 y  48% 8gog 

Minds U.9Q1I 9 . 5 ~ h  

Euvlual I.Jo&s 

Temp. -59.8"F 
Precip . - 43. h" 
Snowfall - 7.2'" 
Hmimty - High 895 

mw 53s 
Winds - Average veloc: fy lK RPh 

Recorded Extremes 
1 

Temp, - High 105°F 
mv 2OF 

Snorrfall (24 hour) 2.2" 

winds - 80 mph (June 15 25) 
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Langley Base 

FACILITY 

LAUNCH AREA 

10 Ordnance Facility 
1 1 Model II Launcher Sheiter 

128 sheitem - 1 flight) 

NOTE: Differences in the Langley Base layout are due to 
planning for accommodation of the advanced missile system 
with the IM-99A system. The layout is baing revised as of 
June, 1959 (see BAC Dmwing 55-745). 

- Langley: Base No. 5 I M - 9 3 ~  BASES 

Layout -. 

MISS 'LE SUPPORT AREA 

1 Security Control an4 Identification 
2 Vehicle Storage 
3 Propellant Fuel Facility 
4 Propellant Acid Far iliiy 
5 Weapon Support Eqcsipment 
6 Assembly and Mainienance Shop 
7 Fuel Oil Handling rtnd Stomge 
8 H e a t  and Power Bui ding 
9 Cooling Tower 
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AIR FORCE PERSONNEL 

Base Comnder: 
Lt, Col. D. J. M. Blalteslec (~cting) 

Ease Executive Officer: 
Lt. Col. E .  W. O'Neill 

 oma arc Squadron Comnder: 

Director of &Weriel: 
Lt. Col. E. R. Richter 

OOPlvIA Representative: 

- Langley: Base No.. 5 I M - P P A  BASES 

Base Directory 
M G m "  - BA;E IJO. 5 

Pilotless Aircr*nft Division 
Boeing iirplane Company 

P. O. BOX 128 
Den ligh Station 

X p o r  .. ~ews, Virginia 
Tel: TRinity 7-1311 
mt. 23166 - 21281 

BOE ING PERSONNEL 

Base Manager: 

Administrative: 

Field Engineer: 

Engineering Liaison: J 

L. A. Yost 

Base Service Manager: 

Senior Technical Repre entative: 
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North Atlantic Region 
Federal Office Bldg. 
Room 1205 
90 Church St ree t  
New York, Ner? Yorlr 
Tel: E c t o r  2-9100 

mt.  8252 

Col. blilea Thomgsan 
41~9 George S t r ee t  
Ridgevood, lJeir Jersey 
Tel: GI l t e r t  5-8733 
AFIB Eict. 225 



SECTION 2 

ASSEMBLY & MAINTENANCE SHOP 

'tODEL I1 LAUNCHER SHELTER 

ORDNANCE FACILITY 

COMPRESSOR BUILDING 

PROPELLANT ACID FACILITY 

PROPELLANT FUEL: FACILITY 

HEAT & POWER BUILDING 

GAT FACILITY 
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Assembly and Maintenance Shap 

176' --------I 

missile batteries a t  -3.67 [+2.2)'C (36 (&&)OF) .  The 
raqjet testing area i s  located external t o  the main 
shop and provided with explosion panels, t o  mininize 
w e  i x  the event of an explosion. 

IM- PA BASES Buildings 

Assembly and Maintenance Shop 
General 

The A & # shop hsuses the fixed f a c i l i t i e s  and equip- 
ment required fop the assembly, operational testing 
and servicing of recycled, malfunctioning or newly 
received missile ;. 
The design of t h i  building is based upon a production 
l ine  arrangement with an overhead hanfiing system and 
fixed missile "e-dles" a t  each of four testing 
stations and a m-ssile actuator a t  the f a c t i o n a l  
checkout station The piping and t e s t  cables to  the 
t e s t  stations i n  the w i n  shop area are  installed in 
floor trenches w t h  removable access plates. 

The missile entr:, area i s  isolated from the w i n  shop 
area by a foldiq, partitiqn. Here, by means of an 
overhead crane a5rd slings,+the missile components are 
l i f t e d  from thei,' shipping containers or the missile 
is taken from thc- missile t r a i l e r  or the a i rc ra f t  
loading t rai ler .  

The main shop arcs  includes a receiving station, an 
assembly and disrssembly station, a propulsion t e s t  
station, a hydxa~lic t e s t  station and a functional 
checkout station, A t  each of these stations, except 
a t  the f'unctional checkout station, work platforms 
and fixed cradles for  the missile a re  provided. A t  
the functional ci-eelrout station the missile is in- 
s ta l led on the missile actuator and the subsequent 
t e s t  performed. illso located a t  the functional check- 
out station is a roped off area which contains the 
target and msks required for  the missile target 
seeker t es t .  

In addition t o  ths main shop testing areas, three 
assembly testing md servicing areas are  provided. 
These are  the maj~r assab ly  t e s t  sets  area, the 
battery storage a ~ d  testing rooms, and the ramjet 
testing and stora;e meas. Ln addition t o  the major 
assembly tes t  set ;  themselves,the m j o r  assembly t e s t  
sets  area include? an r-f copper-screened area fo r  
testing of the counand and beacon systems and the 
masks and spongex waU required for radar t es t s .  The 
battery storage a-ea is an insulated room containing 
the refrigeration equipment required t o  keep charged 
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The a i r  equipment area contains &he energy producing 
components of the high and low pressure a i r  system. 
The high and low pressure a i r  sygtems provide a supply 
of regulated dry a i r  for  use a t  the propulsion system 
t e s t  set,  functional checkout set, missile actuator, 
ammonia f i l l  and brain system and the shop a i r  con- 
nections. Following are the two maJor operations 
conducted i n  the A & M shop: 

Sase Dqplementation 

For th i s  operation the above fac i l i t i es  are utilized 
for  receiving inspection and assembly of missiles and 
their unattached components af ter  arr ival  a t  a base. 
Upon completion of assembly, the missiles are  trans- 
ported t o  launcher shelters, where they are  fueled, 
have warheads installed, are run through completed 
confidence checks and secured i n  a ready-storage cJn- 
dition. 

Periodic Rec$rccle (6 n~onths $ 2 years) 

To accomplish the recycling operation the above 
fac i l i t i es  are  utilized as  follows: a f te r  deconta~i- 
nation, the missile i s  transported t o  the A & M shop 
where the ramjet engines are removed and transferred 
to  the ramjet t e s t  faci l i ty .  Replaceable components 
of the missile are then removed, inspected, and re- 
placed according to the current replacement schedule, 
and certain major assemblies m e  removed, tested and 
reinstalled. Upon conpletion of recycle assembly, 
the missile i s  moved through the maintenance shop test 
stations. (See See. 3.) A t  propulsion .test, the pro- 
pellaqt and helium system components are electro- 
nechanically tested, and the propellant and helium 
tanks and associated plumbing are leak tested. The 
missile i s  then moved to hydraulic t es t  and the 
h~drau l ic  system and components are operationally 
tested for  fur~ct io~al .  performance. Then it is moved 
to functional cl~eckout -dhere a functional checkout of 
the electrical a d  ~i~echanical syste~rs is ccmpleted. 
\,&en the ~ Z s s i l e  has successfully ccapleted the func- 
tional checlcout, i t  is returned to the launcher shel- 
t e r  area afid secured i n  a read:.-storage conation as  
was dote in base implementation (above). 

A breakclcrin of equipment used in the A & I& shop, in- 
cluding illustrations and brief descriptions of equip- 
mect function, can be found i n  Section 3. 

IM-PPA BASES Buildings 

*bile Test Vehicle Storage 

Other A & M shcp areas include the parts  storage area, 
the service checkout area, the mobile inspection u n i t  
area and the annonia, a i r ,  and electr ic  equipment 
areas. 

The parts storaqe area, located adjacent t o  the major 
assembly t e s t  sets  area, stores a l l  new or  reserviced 
assemblies and parts for  use a s  required. 

The service checlcout area contains the equipment 
needed t o  t e s t  axd calibrate all of the testing equlp- 
ment on the l i r e ,  i n  the major assembly t e s t  sets  
areas, and i n  the  mobile t e s t  units. 

m e  mobile insrection uni t  storage area is a heated 
g a r q e  providec for  the efficient maintenance of the 
mobile units. 
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Model 91 Launcher Shelter 

IM-PPA BASI:S Buildings 

Model II Launcher Shelter 
The purpose ol the launcher shelter i s  t o  house, pro- 
tect  and suppcrt the missile over extended periods of 
time i n  such csnditj-on a s  t o  allow automatic launch- 
ing within twc minutes. A t  the time of missile 
launching the shelter opens and sustains a l l  functions 
necessary to  3aunchjng. In addition, the shelter 
houses and prctects auxiliary launching system. 

The launcher shelter is composed of a launcher room 
and an equipment room. The launcher room contains 
the launcher  sector which supports the missile during 
ready storagaj provides service connections for  the 
missile, positions the missile i n  i t s  launching a t t i -  
tude, and lowers the missile i n  the event of a can- 
cellation or s malfunction. 

The equipment room contains the a i r  conditioning 
equipment, nose cooling skid, e lectr ical  launching 
equipment, 10% -presswedair system control cubicle, 
high-pressure a i r  sys tw cubicle, helium system con- 
t r o l  cubicle end hydraulic skid. Access t o  the mobile 
inspection eqklpment external connector panel i s  from 
the outside of the equipment room forward rrall. The 
equipment roon also contains xmll mounted electr ical  
panels and eakinets ut i l ized for  lighting, power dis- 
tribution, telephone and f i r e  alarm and a l e r t  systems. 

The launcher rsom is covered by a movable roof divided 
along i t s  longi tud i~a l  center line. The two halves of 
the roof, wheet-mounted on transverse "I-beans," sep- 
arate from the center t o  permit erection of the mis- 
s i l e .  Folding doors a t  each end of the room open 
automatically %$hen the roof opens or manually to  per- 
m i t  entry or removal of equipment. Four personnel 
doors, three c 6  which are  located i n  the main room, 
open outwards rrom the shelter. The doors are  
equipped with panic hardware. The main room floor i s  
sloped so that a l l  spillage drains away from the erec- 
t o r  p i t .  Fire detection a9d warning cgstems are  
located t h r 0 ~ 2 0 ~ t  the launcher and equipxent rocm and 
are  so corx~ect?d that xiher, activated an audible warn- 
ing i s  given t?  bcth rocms. The f i r e  detection device 
also shuts off the shelter a i r  conditioning throcgh 
the electrical launching e~uipment. A i r  ccnditioring 
i s  of the chilled m t e r  type and raintains a con- 
trolled temperitwe and humidity within the launcher 
shelter,  

l a l l  
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mounted in l ine with each end of the hydraulic cylin- 
ders. As the lower pinion rotates, power i s  trans- 
ferred to  the roof rack by means of a vertical pinion 
shaft and a second gear. The driven racks attached 
to the roof are located a t  right angles t o  the walls 
of the shelter. Thus, a linear motion parallel to  
the w a l l  is transferred t o  a linear motion paral le l  
to  the movement of the roof. 

The shelter is constructec of concrete Pasonry and 
structural s tee l  of sufficient strength t o  absorb 
missile take-off rocket blast  loads and envirom-en- 
loading caused by high veiaclty wind c r  heavy snow. 
The shelter i s  f i r e  resistant t o  prevent the spread 
of f i r e  t o  adjacent shelters and th* interior i s  im- 
pervious t o  corrosion rest l t ing from condensation of 
water vapor and fluxes or tydrocarbon and fuming n i t r i c  
acid. Shelter f a c i l i t i e s  provitle heating, a i r  condi- 
Cioning and lighting; septrate f i r e  fighting equipment 
i s  installed i n  both the -auncher room and equipment 
room. 

The Model I1 roof actuatiig system i s  composed of 
mechanical, hydraulic and electr ical  components which 
provide a positive means i ~ f  opening and closing the 
shelter roof halves. The roof i s  unlatched and moved 
t o  a ful ly  open position within a maximum time l imit  
of five seconds. It i s  rmintained i n  the open posi- 
t ion by hydraulic pressur(*. The complete roof 
actuating system for  the :.helter is  c o ~ o s e d  of two 
identical systems, one fo - each roof half, lrhich are  
interlocked t o  operate siiiultaneously. Hydraulic 
f luid transmits the power required t o  actuate the 
system; the f luid i s  tran.mitted through suitable 
hydraulic control valves o double rod-end hydraulic 
cylinders. Drive racks a tached t o  each end of the 
hydraulic cylinders m a r  rotapi motion to pinions 
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Compressor Building 

IM-P9A BASES Bulldings 

Ordnance Facility 

The purpose of the Conpressor Building f a c i l i t i e s  i s  
t o  provide a source of external supply for  the gas 
systems fo r  a number of individual launcher shel ters ,  
(There i s  one Cornpressor Building f o r  each f l i g h t  of 
missiles. ) 

The Orbance Builcing is used f o r  storage of warheads 
and provides minlenance f a c i l i t i e s  f o r  warheads o r  
other pyrotechnlcr comon t o  a Bonaarc base. 
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She propellant fac i l i t i es  (anind the deconimination 
equipment, i.&ich i s  part of the propellant fuel  
f a ~ i i i t ~ )  provide for  fueling, defuelixl, and decon- 
tuninatiiq the interceptor inissile i n  accor-3~nze iiith 
th- conzept of shelter fueling. 

Ln shelter Paeling, nobile propellant servicing 
eqr~ipment, i s  serviced a t  the propellant fac i l i t i es  
~ i l l r l  used t o  transport the propellants t o  the niss i les  
on -the launcher erectors. The procedure i s  reversed 
for  defueliwj'. The propellants removed from the 
missile are tslcen t o  tile propellant fac i l i t i es  for  
transfer to  special tanl-.s xihere they &e tested Tor 
reuse or disposal. The missiles are  then b r o s ~ h t  to  
the decontmcLnat io~c i l i ty  for decontmm2nation 
prior to being t r a ~ s p o ~ t e d  t o  the A Cc 1x1 shop. 

Propellant Acid Facility 
The propellant acid fac i l i ty  includes urlloadiq 
equipment, fresh and d e h e l  o:cidizer s torwe tWk-3, 
a nitrogen pressurizaLion systen, control equipment, 
and servichg equipment. The unloading equipment in- 
cludes a srring joint unloading aim and a reel-mounted 
nitrogen-vent hose for  imposing pressure on the o::i- 
dizer to  be expelled into the acid storage In 
the storme tanics, the acid i s  held under pressure 
by a nitrogen pressurization system vhich is ini-  
t i a l l y  supplied nitrogen under pressure from the Beat 
and Potrer Building. The system includes a receiver, 
located i n  tlze equipnent room; pressure reducing 
equipment; and distribution equipment rrhich includes 
the reel-mounted hose a t  --the unloading platform and 
another i n  the service area. I n  a d e t i o n  t o  the 
nitrogen 1-eceiver and controls, the equipment room 
houses the heating and ventilating equipment Tor the 
fac i l i ty  and an instlxment panel, l iquid level gages 
and pressure gages for  the storage tanks. Tlze con- 
t r o l  room houses panel-mounted control valves, 
switches and meters and one of three safety shovers 
and eyebaths, the other two being located i n  the ser- 
vice area. The controls operator i s  isolated Erom 
the service area by a wire glass observation ~rhdorr. 

IM-99A BASES Buildings 

The Compressor Buildlrg, eorisistir@ of one large room, 
includes equipment fox the low-pressure a i r  system, 
the high-pressure a i r  systen, the helium system, and 
the external s to rwe  faci l i t iesk 'cr  these systems. 
In addition, there is sn  electrical power distribu- 
tion system and a monjtor system i n  the building. 
The location of %he ecuipment, the external location 
of the storage ta&s ~ n d  the three entry doors are  
shown i n  the i l lustrat ion.  
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Propellant Fuel Facility 

QUIPMENT ROOM 

IM-9PA BASES Buildings 

EQUIPMENT ROC 
CONTROL ROOI 

The service area is equipped rrith roll-up doors a t  
each end t o  pernit straight through servicing of the 
mobile prope11ar"eerjieing t r a i l e r  or the missile on 
a t ra i l e r .  Adag~er couplings are  provide3 t o  match 
the nitroeen hose reel, the acid fueling hose reel,  
and the acid defueling hose reel  on fueling t rai lers .  

The entire fac i l l tg  is adequately equipped riith a 
f i r e  protection system, a fume collection and ~rashing 
system, and other equipment required for  personnel 
and eqipment safely. 
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Heat and Power Building 

GENERATOR ROOM 

The Heat and Power Building houses the equipment re- 
quired t o  genera.te the heat, e lectr ical  parer, chilled 
water, iind nitrogen required t o  supply the mjssile 
support and lamch areas. The b u i l d i q  consists of 
a m i n  floor, basement and ~ezzanine. !?he? main floor 
i s  divided inta three room containing equiplent. a s  
~ho?rn. The basezent contains the condenser  rater res- 
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The propellant R,el f a ~ ~ l l i t y  includes unloading 
equipment, prope lant  and HIFA s to rwe  areas, a nitro- 
gen pressurizatii>n system, control equipment, 
servicing and derontamlmtion equipment. A t  the un- 
loading platform a string joint pipe and reel-mounted 
nitrogen hose a r .  provided t o  pressurize and discharge 
propellants into the storage tanks. The propellant 
storage area inciudes tanlcs fo r  storage of UDMK and 
J'P-4 before they a re  mLxed t o  f o m  J'P-X; a JP-X stor- 
age and a 3P-X dzfuel tank; an 80-octane gas storage 
Lank and an 80-oxtane defuel tank. The propellants 
a r e  stored under nitrogen pressure by means of a sys- 
t e m  rihich includ" a nitrogen receiver, located in the 
equipment mom, clressure reducing equipment and dis- 
tribution equipnznt. The receiver i s  supplied with 
pressurized nitrsgen from the Heat and Power Build&. 

Jn addition t o  tlie nitrogen receiver, the equipment 
room houses an f n s t m ~ e n t  panel and l iquid level  gages 
for the storage tanks, The AWA storage area provldes 
room for  storwe of drmq of aniline and fbxfury.1 
alcohol before they a r e  w e d  and an ASFA batch tank. 
fo r  storage of ille mixture. The hypergolic fuel  ser- 
v i e w  cart is ztself serviced from the batch Lank. 
The control roor houses a 3P-X blender, an W A  
blender and the;r controls a s  well a s  the panel- 
mounted valves, switches, and meters required for  con- 
t r o l  of the s e r l c i n g  equipment. The controls opera- 
t o r  is isolated Prom "Jze service area by a rare  glass 
observation wintLow. The service area is  equipped 
with roll-up doc8rs a t  each end t o  pernit straight- 
through servicilg of the mobile propellant equipment. 
Adapter c o u p 1 ~ ; s  are  provided t o  match the JP-X hose 
reel,  the J'P-X a d  gas defuel hose reel, the gas fuel- 
ing hose reel, m d  the nitrogen-vent hose r e e l  on 
fueling t rai ler ; .  The f a c i l i t ~  1s equipped with a 
f i r e  protection system> a fume collection system, and 
other equipment required for  personnel and equipment 
safety, 

Decontfwjination equipment iocludes a water oxidizing 
unit, an a i r  drying unit, a detergent flushin& un i t ,  
a water flushing unit f o r  hydrocarbon, a solvent 
flushing unit, md a control bench unit.  
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GAT Facility 

The building a t  the GAT Facility houses the would- 
to-air transnitter equipment which ehmges the mid- 
eocrse guidance comaads from the Porn i n  which they 
leave the direction center into the correct f o m  for  
RF transmission. All operating equipment i n  the GAT 
Facility i s  duplexed. Either portion i s  completely capable of transmitting midcourse guidance commands 
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ervoir for  the rtzteu chilling uni t  condenser %rater 
puscps, lube o i l  atartwe ."ienlc, fuel  o i l  drain pump, 
e ~ i n e  lube o i l  reservoir, filter, auxiliary an& pre- 
Lube pump, ticparsion dan::, and jaclset miter p m .  
The mezzanine mea, above the diesel generator room 
contains locker. storage and shover fac i l i t i es .  

nio radlant-typ forced circulation hot-rmter genera- 
to rs  produce tl17 heat required. D,e oil-flred, tube- 
type generators circulate heated  rater t o  a single 
expansion tank Prom tshich it is pumped through the 
distribution mins.  A t  the points of denand for  heat, 
sow heating u r l t s  are supplied directly witll-this 
ra te r  a t  3&I0E'. A t  ather poinls, the high tempera- 
Lure %rater is xrrssed t&ou&h heat e x c h a ~ e r s  rrhich 
provide 2eeaSum temperatme ltot water fo r  heat iw the 
buildings. 

With the excepzion of the GAT Facility which gener- 
a tes  its o m  p3wer, a l l  e lectr ical  power i s  generated 
In the Heat an3 Power Building. The electr ical  
equipment includes foufl1000-XGJ Class A diesel gener- 
ator sets  for Bases 1 2nd 2, three 1000 KW sets  for  
Bases 3 and 4. two 750 KV sets  for  Base 5 plus a 
2000 mA subs+ ation on commercial power, and appro- 
pr iate  d i s t r i ~ ~ u t i o n  equipment. Prim= power is fed 
underground t't subsktions located a t  the Conpressor 
Building and ,he A A M shop. 

The nitrogen <enerati= systezl provides pressurized 
nitrogen for  >urging and blanketing tanks and l ines  
and for press.sxe transferring fuel  and o~cidizer a t  
the propellart fac i l i t i es .  The major components af 
the system are a combustion chmber, cor;gpressor, and 
receiver. A hydrocarban fuel  i s  burned i n  the com- 
bustion chantler i n  the presence of a i r ,  c o n v e r t i ~  
the oxygen i l r  the a i r  into xrater and carbon dioxide. 
The %rater i s  r m v e d  by cooling and the carbon dioxide 
is  renoved b r  an &osorbing f luid,  The resultant 
product, n i t  "wen, is  then conpressed for  s t o m e  'Jn 
the receiver, 
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t o  a l l  the mirciles on the base. Each portion con- 
t a ins  a demultiplexer groLp, a multiplexer grorrp, a 
transmitter, high power RF amplifier, and an antenna. 
A n  EV dumy load i s  provided t o  p e m i t  tuning and 
aajustment without RF omission. With the exception 
of the antennas, t h i s  equipment i s  housed i n  the 
transmitter building. The terminal receives multi- 
ple:ced information originated by the command computer 
i n  the  direction center and demultiplexes the infor- 
mation i n t o  the praper forn f o r  keying the  subchamel 
osc i l l a to r s  of the multiplexer. The output of the 
multiplexer group i s  used t o  amplitude modulate the 
high power RF amplifier. 

E lec t r i ca l  power fo r  the ground-to-air transmitter 
f a c i l i t y  i s  supplied by three 150 KSA diesel  d r i ~ e n  
generators housed i n  the GAT building irith provisions 
for  outside porrer, i f  available.  A l l  GAT buildings, 
exclnsive of any special  equipment cooling, are  pro- 
vided vent i la t ion rooling only. Iio p r o v i ~ i o n s  a r e  
mac'e f o r  a i r  conditioning. 

Equipment used i n  the GAT Fac i l i t y  i s  described i n  
Section L and schematic o eration of the  facilit;; i s  
shorrn i n  S e c t i ~ n  6 ,  page 8.12. 
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BATTERY TEST EQUIPMENT 
Servo Battery Test Set 
The servo battery test set is specifically designed 
to test and charge ner; and in-service Dl-99A servo 
batteries. The batteries are pre-loaded and load 

SERVO BATTERY TEST SET 

Instl. No.: 
BAG Part No.: 

Procurement Spec. No. : 

tested for compliance rrith proper operating toler- 
Iulces of the batteries when installed in the missile. 

Tine test set is made up of two cabinets connected to 
form one functional unit as shown, The test set 
houses five removable dxawers which contain the buik 
of the equipment. Additional equipment is mounted in 
the lower portion of the vertical cabinet which is 
accessible though the r@ar door. Battery mounting 
fixtures m d  connectors are on top of the desk cabi- 
net. 

SUPPORT 
EQUlPkiENT 

BATTERY TEST EQUlPb ENT 

;UNCTIONAL CHECKOU r EQUIPMENT 

MOBILE INSPECTION EQUlPMENT 

SERVICE CHECKOUT EGUIPMENT 

MAJOR ASSEMBLY TEST SETS EQUIPMENT 

SERVICING EQUIPMENT 4 

MECHANICAL TEST SETS EQUIPMENT 

RAMJET TEST EQUIPMENT 

dlSSlLE ACTUATOR EQlllPMENT 
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Power Battery Test Set 
The power battery t e s t  set charges and checlrs new 
and in-service 334-??A power batteries. A power bat- 
tery contains two separate sections: 8n inverter 
section, snd a heater section. The t e s t  set  s m -  

POWER BATTERY TEST SET 

BAC Part TTo . : 
stl. Test Req~~'"i. 110. : 115-2308 

taneously performs identical t es t s  on each section of 
the power battery. It i s  capable of p e r f o w  the 
following operations: self-cheek, formation charge 
(new unformed batteries only), discbarge, charge, 
preload, load, rechmge. Except for  self-check, each 
operation i s  performed on the battery and is complete 
and automtic within i tself .  Cell and temdnal volt- 
ages are cheeked a t  various Fntervals t o  determine 
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For ease of servicing, tke W r e r s  are camposed of 
subchassis and modules wl-ere p rac t ied .  To fac i l i -  

t a te  trouble shoot-, t t c  dratrer chassis axid sub- 
chassis are equipped wit? component and module input 
and output t e s t  points. 

The wiring has enough calacity so that  auxiliary 
equipment such as the por e r  su1)ply calibration car t  
m y  be connected to the convenience outlet on the 
side of the set.  
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Battery Auxiliary Service Set 
The purpose of the battery auxiliary service se t  i s  
t o  increase battery l i f e  by reducing self-discha-ing 
effects  and general c e l l  deterioration. 

the  eoadition of the  battex-f. &t-of-tolerance volt-  
ages a re  indicated by the cell-n-ction l i g h t s  o r  
terminal-voltwe r e j ec t  l i g h t s  arid TIIU cause the t e s t  
s e t  t o  shut down a f t e r  the corrplction of tlie clischarge 
o r  charge operations. If z l l  voltages a re  within 
tolerance, the t e s t  s e t  w i i l  advance from operation 
t o  operation aud shut doxm a t  the  end of the  load 
t e s t .  

The pover bat tery  t e s t  s e t  is housed in a standard 
ve r t i ca l  rack cabinet and:  desk cabinet connected t o  
form a single unit .  The se t  i s  conposed of s ix  re-  
movable drawers which housc the  rtIaJority of t he  
equipmer~t. AdditionaJ. e q x p m e ~ t  i s  munted in the  
lower half of the ve r t i ca l  rack cabinet. Battery 
ncuntlng f ix tu re  asid coraer to r s  a re  or. top of the 
desk cabinet. 

BATTERY AUX ILIARY SERVICE SET 

The equipnent i s  ho~.tsed i n  a desk-high cabinet that  
has a n~ountirg j i g  for  the battery and a control panel 
t o  i n i t i a t e  operation of the service se t .  Both the 
mow.ting j ig  and control panel a re  located on the top 
surface of the cabinet. 

The components of the battery auxiliary service s e t  
include a nitrogen bot t le ,  vacuum ptunp, solenoid 
valves, an6 pressure switches. 
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FUN0  IONAL CHECKOUT EQUIPMENT 

Functional Checkout. Se t  
The primaqj pulyose of the t e s t  s e t i s  tto check out 
the co.qpletely asseabled missile and thereby t o  ensure 
confidence i n  the o2erational readiness of the missile. 
Tie t e s t  I s  perfol-med i n  ihe  A & 14 shop with the 
missile i i l s t d l e d  on the ,xiissile actuator.  'i:te t e s t  
s e t  i so la tes  f au l t s  t o  ;najor a s sedd ies  i n  a manner 
fac i l i ta t*  service by replacement. 

FUNCTIONAL CHECKOUT SET 

The components of the  functional checkout s e t  include 
a t e s t  and control unit ,  auxiliary signal generator 
cabinet, missile junction box, servo porrer supply, 
heater and inverter power supply, higb v o l A k e  porrer 
su>pL;-, u ~ r ~ e : ,  oec::er r a  hr transponder, ax:xliarj  
co-12anci1ts, anj. ~ T J  a i r  b lo~rer  sabinzt . 
The t e s t  m d  control uni t  generates signals and pro- 
vides monitoring and programing for  the t e s t s .  !the 
uni t  consists of eight cabinets: a miscellaneous 
function cabinet, a f l i g h t  control cabinet, a t e s t  
controller cabinet, an evaluator cabinet, s comaand 
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i i ~ e  bat tery  auxiliary service s e t  evacuates the a i r  
from the bat tery  with the vacuuni  pun^ u n t i l  the pres- 
sure i s  reduced t o  5 psia.  The batter: i s  then 
ourged with nitrogen t o  a 3ressure of 2 psig. This 

treatment increases bat tery  life' by approximately 50%- 
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operation of the set  before testing begins. The Self- 
check is  raanually initiated, but a f te r  its S U C C ~ S S M  

~ o ~ l e t i o n ,  the missile checkout i s  au tmt ie&y 

Lights on the control console indicate t o  the operator 
that all preparatory requirements for  test conditions 
W e  been met,.that a t e s t  is in progress, or that the 
t e s t  sequence has been stopped. Other lights indicate 
that the t e s t  has established complete confidence i n  
the missile or identify faulty major assenfolies. A 

counter on the console indicates the t o t a l  time spent 
i n  testing the missile. Another counter indicates the 

step being perfomd.  
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system cabinet, a control console, a beacon and a 
fuze cabinet. The unit nonitors and programs these 
tests: 

(1) Comnd system teqt (7) Power t e s t  
(21 Flight timer test (8) R a j e t  t es t  
(3)  light control t es t  ( 9 )  cooiing system tes t  
(4) Guidance beacon t e s t  (10) Hydraulic system t e s t  
( 5 )  Fuze t e s t  (11) Nose pressurization 
(6) Destruct system t e s t  system t e s t  

(12) Self -test 

The auxiliary signal @enerator cabinet contains the 
coordinate converter s tar ter  which provides the sig- 
nals required for  the coordinate converter t es t .  In 
addition, the cabinet srovides the instrument pres- 
sure s imlat ion required for the f l ight  control t es t .  

The missile junction lox provides a centralized ter-  
mination of essentialzy a l l  wiring between the h c -  
tional checkout set a r 9  the missile a t  the A & M shop. 

The t e s t  equipment pot er supplies include the servo 
power supply, heater Iawer supply, high voltage power 
supply and inverter pcwer supply. The pouer supplies 
perform the same m e +  ions during tes ts  that the 
missile batteries do n flight.  

The target seeker m a r  transponder cabine.~ generates 
%he r-f s igmls which ;b.mlate *=-get motion, target 
range, ant? target m t c  as necessary t o  zhec:; the tar- 
get seeker radar. It dlso provides for  Lest- of 
the radar's anti-jasnjr$: capabilities. 

The auxiliary componests are those Items which are  
needed for complete u ilization of the functional 
checkout set.  These .omponents include the follo~r- 
iw: 

COimmd system e ~ i l i -  
brated r-f l ink 

Beacon calibrated 
r-f link 

Fixed target bae .stop 
and antenna ass mbl-i 

I-S ra6ar nose ?bask 
T-S rada;. beaT ~zjs!: 

Fuze r-f assembly 
Dumy flares 
Dew pointer assembly 
FCO cabling 
Firs t  motion suitch 
actuator 

Operator' s table 

The h c t i o n a l  checkort set incorporates automatic 
self-check provisions that ensure confidence i n  the 

D5-4684 &'HE/Nf;  
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a flractional checkout set,  an a i r  conditioned semi- 
t ra i l e r  van for  transporting the LECS and Tm, a 
mobile radar target, and a truck for transportiag the 
mbi le  radas  target. 

m e  tes t  equipment contained in the MIF: van includes 
a t e s t  and control unit of a functional checkout set, 
a t e s t  snd control console for  the functional check- 
out set, a launching equipment checkout set  control 
console, a launching equipment checkout set,  an rn 
junction box, a servo power supply, a cable storage 
rack, and related accessory equipment and tools. 

The t e s t  equipment contained i n  the m b i l e  radar 
target (MRT) truck includes a wdraulically driven 
cable reel, target horn assembly, antenna backstop, 
radar transponder, radar window assembly, power dis- 
tribution panel, fuze system X-F assembly, nose 
scavenging assembly, deir pointer, trro beam masks a d  
related accessory equipment. 
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MOBILE INSPECT ION EQUIPMENT 

MIL: Val@ and MRT Truck 
The mobile inspection equi >merit (m) i s  used a t  the 
missile launcher area t o  p r-rform various tes t s  on the 
missile and the missile lainching equipment. The MIE, 

MOBILE INSPECTION EQUIPMENT 

by means of self-check sequences ( I )  checks itself,  
(2)  performs, ( in  the orcer prograosnedf, e lectr ical  
and mechanical t es t s  of the missile launching equip- 
ment, electrical. and mecfvlical t es t s  of the missile, 
and (3) in i t i a tes  and cor-trols a simulated launch of 
the missile. These tests  are automatically programmed 
t o  permit, i n  as short a time 8.s possible, a launch- 
ing equipment checkout, 6 missile checkout, and a 
simulated launch. In the event. of a malfunction dur- 
ing the checkout, the motile inspection equipment 
isolates the fault t o  a niss i le  major assembly or a 
replaceable a s s e l y  of the latanching equipment. 

The MIE consists i n  general of a launching equipment 
checkout se t  (LECS), a t e s t  and control unit (TCU) of 
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into the des* of the beacon t e s t  se t  t o  isolate 
malfunctions t o  replaceable components. 

The beacon t e s t  set  is a bench and cabinet assembly 
containing the necessary components and. accessories 
needed t o  t e s t  the guidance beacon of the IM-99A 
missile. Controls are  provided on the front panels 
of =ious components, m d  t e s t  resul ts  are displayed 
visually on the monitor and control panel. The left- 
hand portion of the bench top supports the holding 
fixture i n  which the missile beacon is  placed for  
testin@:. 
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MISJOR ASSEMBLY TEST SET EQUIPMENT 

Beacon Test Set 
The beacon zest s e t  :s one of the m j o r  assembly tes t  
sets  comprising pat% of the operational t e s t  equip- 
ment of the 324-99A Weapon Support Equipment. The 
beaeon t e s t  se t  is used t o  a.d.just the receiver 8nd 
transmitter Prequenc: es  i n  the missile beacon assem- 
bly. The t e s t  se t  Qiterrogates the beacon assembly 

BE,iCON TEST SET 

Inst l .  Test 

with various interrragation codes and pulse-repetition 
frequencies t o  evalrtate the olajor assembly response 
as  t o  frequency, re21ly code, peak power, and nwnber 
of replies. A self.check feature is  incorporated 
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the types of tact ics  to  be performed. During testing 
operations the t e s t  se t  simulates the transmitted 
s i ~ a X  of the ground base guidance system and evalu- 
ates the receivers response. The receiver under t e s t  
receives the signal, removes the q l i t u d e  modulated 
carrier and f i l t e r s  the remaining frequency for ac- 
ceptance of the proper signal t o  which it alone w i l l  
respond, The testing sequence determines i f  the 
receiver i s  tuned to the correct frequency, i f  the 
output levels are within tolerance, i f  the receiver 
noise level i s  not excessive,'and i f  d ig i ta l  output 
levels have been correctly adjusted during, the t e s t  
sequence. The operation of the commd receiver t e s t  
set provides self-checking features t o  establish 
confidence i n  the comaand receiver t e s t  s e t  opera- 
tion. The self-check and the conmaad receiver t e s t  
are manudly sequenced following a time delay re- 
quired t o  bring the coma.nd receiver and t e s t  set  
crystals t o  their  correct operating temperatures. 
The command receiver t e s t  se t  i s  primarily designed 
for  d n t e n a n c e  a% organizational level  and provides 
perfornance standards and calibrations that are 
within the specified tolerances t o  ensure efficient 
missile operations. 
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Command Receiver Test Set 

The c o r n &  receiver test  se t  provides the necessary 
mems t o  t e s t  and adjust the cwamaad receiver used in 
the IM-99A missile. The zest set  w i l l  ensure that 

The command receiver i s  munted i n  an upright desk- 
type eabinet. The equipment i s  mounted i n  drawers 
made up of replaceable modules. A holding j i g  that  
holds the command receiver during testing i s  mounted 
atop the desk. 

COMMAND F ECEIVER TEST SET 

the c o m d  receiver is maned t o  the correct in- 
tolerance frequency and the output levels are  ad- 
justed correctly. h r r i rg  missile f l ight ,  the command 
receiver receives radio transndtted data from the 
ground-based guidance sastem. The received trans- 
mitted data is reduced into a coded form called a 
message. Th is  message instructs the missile as  t o  
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w i n g  d s s i l e  operation, the major assembly receives 
a digi ta l  message and a sync-pulse from the c o m d  
receiver. m e  messqe contains information t o  dif- 
ferentiate between missiles, 'o select which missile 
controls system i s  t o  receiw the signal t o  
determine how large a sign& it k511  receive. 
merefore, the command decoder and servo t e s t  se t  
must s w a t @  the messages that are  sent t o  the 
major assembly from the c o m d  receiver and check 
the outputs t o  ensure that the correct control loop 
is receiving the commands a t  the proper magnitude. 
me  testing sequence also determines the aliveness, 
speed of response and accuracy of position of the 
resolvers and transducers; speed of coincidence; 
operation of the relays; switch positlons; correct- 
ness of address, and whether the power that i s  
supplied t o  the m@or uni t  is correct. The t e s t  se t  
also has self-checking features to  ensure the correct 
operation of the t e s t  set  before major assembly 
testing. 

The connuand decoder and s e w  t e s t  se t  drawers are 
mounted i n  two upright desk-type cabinets. The 
equipment is nounted i n  drawers which are made up of 
replaceable modules. A holding fixture i s  mounted 
atop cabinet No. 1 ( l e f t )  for  holding the major 
assembly duriog tes?;. 
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I I 
Cornmand Decoder and 

Servo Test Set 
The command decoder an1 servo t e s t  s e t  provides the 
necessary means of tesLiw end adjusting the eom- 

decoder and its s:rvo inteU3gence. The test; set  w i l l  ensure that  t ~ e  major assembly, ( c o m a  
decoder and servo cont-01s) aecepts correct in-toler- 
ance digi tal  messages md converts them into the de- 
sired outputs. 

COMMAND DECODER AND SERVQ TEST SET 

Inst l .  No,: 50-81409 
BAC Part No. : 55-10812 
T.O. No.: 33n9-3-40-2 
Inst l .  Test Reqpqt. Eo.: D5-2308 
Pi-mnement Spec. No . : Dm-50662 
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i t s  i so la t ion amplifiers, relays, transformers, pre- 
amplifiers a d  zagnetic amplifiers, and f o r  various 
gromd, relay contact, and continuity resistances and 
connections. when a r e j ec t  indication i s  received on 
a p r t i c u l a r  t e s t ,  the  f a u l t  can n o m l l y  be isolated 
t o  a single replaceable component. In addition, t.he 
t e s t  s e t  i s  proviiled with a self-check t e s t  sequence 
which can normlly  i so l a t e  a malfunction i n  the t e s t  
s e t  t o  one replaceable component. During the  se l f -  
cheek, the proper operation of the s t e p ~ i n g  sr?itches 
end function relays, the three r ec t i f i e r s ,  the com- 
parator, the two-phase detectors, and tile power sup- 
p l i e s  i s  checlced. The actual operat.ion of the elec- 
t ronic  portion of the  coordinate converter i s  tes ted  
further by the missile checkot~t equipaent . 
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Coordiinate Converter 
Electronlcs Test  Set  

The coordinate converter electronics t e s t  s e t  i s  one 
of the major assembl~r t e s t  s e t s  comprising pa r t  of 
the operational t e s t  equipment of the Bomrc IPI-99A 
Interceptor Missile Weanon Sunnort Rouroment. The 

COORDINATE CONVERTER 
ELECTRON ICS TEST SET 

purpose of the cowdinate ctnverter electronics t e s t  
s e t  i s  t o  help ensure the  reliability and proper 
operation of the  electronic '  portion of the missile 
coordinate converter. To arcomrrlxsh th i s ,  the  coordi- 
nate converter is tested foj* the proper operation of 
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Flight Control Test  Set  
The f l ight  control t e s t  set  provides for  confidence 
checking the following major missile assemblies: 
pitch control system, r o l l  bulkhead servo, yaw con- 
t r o l  system, surface effectiveness servo, elevation 
error corrector, transverse error corrector, range 
rate  servo, altitude s e m ,  and the f l ight  timer. 

FL IGHT  C O N T R O L  TEST SET 

The t e s t  se t  i s  capable of testing each of the f l igh t  
control system major assemblies and of a self-check 
tes t  t o  establish confidence i n  the t e s t  se t  prior to  
performi;yg a t es t  of a major assembly. 

The f l igh t  control t es t  set  consists of: (1) func- 
tion generators t o  provide input signals for  the 
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4ZoordZnate Converter 
Star~ le  Platform Test  Set  

The coordinate co~tverter stable platform t e s t  set  i s  
designed to verif, eleciirically the satisfactory 
operation of the t~oordinate converter stable platform 
of the Bomare lN-('9A missile. While the t es t  set  

C O O  2D IN ATE CONVERTER 
STABLE P L A T F O R M  TEST SET 

BAC Part TIC . . 
Inst l .  Test 

performs this  k c c i o n ,  visual indications bf the 
t es t  results are siltomtically displayed on the t e s t  
set  control panel. 

The t e s t  set  consists of two rack-type metal cabinets 
and a Scoresby motron table. Cabinet No. 1 contains 
three removable drawers and the blower assembly 
housing that provirles cooling a i r  for the equipnent 
in  both cabinets. Cabinet No. 2 houses six removable 
drawers. The base of the Scoresby table provides 
space for the tabls-drive mechanism. 
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Control lnstrumen%s 
Test Equipment 
The control instrments test equipment provides for 
bench testing the control instments of the missile, 
which consists of a mechanical instments test set 
and a pnewtic instruments tes~ set. The mechanical 
instments test set consists of a test rack contain- 

MECHAN ICAL INSTRUMENTS TEST SET 

SAe Part go.: 

ing power supplies, conparator circuits, @/n~-~o 
indicators, and test switches, and a spxn table for 
nounting the instruments and supplying the proper 
accelerations and rotations to the various instru- 
ments. 

The mechanical instnunents test set is capable of 
testing: tlne flight control instments consisting of 
tachometers, rate gyros, and linear accelerometers. 
It also provides self-check features and includes a 
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major assembly under test, (2) output loads, output 
monitoring devices, and input switching devices, and 
131 vower sources rnd  input signals for the m,2jor ,-, - 
assembly and the tf st equipment. 
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Power Test Sets 
The power t e s t  s e t s  provide the equipment require8 t o  
t e s t  the missile poirer system. The polier t e s t  sat.s 
consist  of a por+er supply and regulator t e s t  s e t  and 
an inverter t e s t  s e t .  

POWER SUPPLY AND REGULATOR TEST SET 

The power supply and regulator t e s t  s e t  i s  used t o  
t e s t  a l l  of the necessary e l ec t r i ca l  functions of the 
power supply and regulator major assemblies conta.ined 
i n  the Bomrc missile. The applicable missile m j o r  
assemblies tes ted  a r e  the  plus 150-volt and plus 
250-volt regulators, the  minus 250-volt regulated 
power supply, the 900-cycle poirer supply, and the in- 
strumentation transformer package. 
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manually operated self-:heck t e s t  switch. A t e s t  
switch i s  provided on t a e  s e t  which i s  rotated throwh 
i t s  t e s t  posit ions t o  s s l ec t  the various t e s t s  f o r  
each of the missile i n s i :men t s  tes ted  and t o  se l ec t  
the  proper mde of operztion of the spin table .  

PNEUMATIC l NSTRUMENTS TEST SET 

The pneumatic instnments t e s t  s e t  consists of a 
bench-type cabinet rad rack-type cabinet containing 
power supplies, conpwatos c i rcui ts ,  go/no-go indica- 
tors,  t e s t  switches and a vacuum pw~p  t o  provide the  
proper t e s t  pressur:s. The pneumatic instruments 
t e s t  s e t  i s  capable of tes t ing the missile a l t i t ude  
transmitter and the  missile p i t o t  pressure trans- 
ducer. It also  profides self-check features and 
sha l l  be equipped with a m u a l l y  rotated self-check 
switch. The s e t  i s  provided wizh a roanuallx ro ta ted  
t e s t  switch fo r  selzeting the  correct input pressure 
and comparator c i r cu i t  f o r  tes t ing,  
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ief; cabinakcontains the  28-voYi d-c  gorier 
.- - 
.,pb. The desk-t:*~e cabinet contains a loaF! beLn& 

an& serves a s  a mounting f a r  the  inverter q.cnder- 
eoing t e s t .  The blower for  the  load bank i s  located 
j.n the ve r t i ca l  cabinet. The C lowr  f o r  t.he 
p2..mlt a-c Dover wj.?~>l:: i s se l f  -contained. 
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The power supply arid regulator t e s t  s e t  i s  a rack-and- 
bench-type mbinet assenbly containing -the necessary 
components, controls, and accessories t o  measure t e s t  
parameters and indicate tile r e su l t s  3x1 the  folm of 
accept. o r  regeat indieaCions. In  addit ion,  the  Lest 
s e t  has a self-che-k fea ture  designed t o  i s o l a t e  a 
malfunction i n  the t e s t  s e t  t o  a replacersble con~ponent. 

I N V E R T E R  TEST SET 

I n s t l .  2es t  Reqmlt. Pio.: 
Procuren ent  Sx~ee. No. : 

The Inverter test, s e t  o-rovides v ~ l t a ~ e ,  frenuenc:~, 
end  ahase rotati011 test;  on the  Boi-rarc r .dssile in- 
uertev. T:re equi-,i:!ant is hounerl. i n  tbro ve r t i ca l  
rack-type cabinet:; and one desk - tye  cabinet.  mhe 
desk-type cabinet i s  fastened t o  t he  r i qh t  ve r t i ca l  
cabinet t o  form a un i t .  This ve r t i ca l  cabinet con- 
t a in s  t he  + l.iiO-rn>lt d-e ($recision) reference porrer 
3upBI.y and the evz.luator and control chassis.  mile 
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The radar antenna t e s t  stand provicies a noun'i f o r  tile 
antenna during testillG and supslies Cooliw a i r  .c:llich 
simulates missile coolin& conditions. Intercamect- 
iy cables a re  p-ovided t o  connect Lbe a?te~ma to  the  

stand and the stand to  the t e s t  s i t e .  For -bile safety 
of the  operator, the a.ntema i s  enclosed 3:; a %;ire 
cage r?hich i s  equimed vith interloclr siri.tchees to 
ensure closure pr ior  do operation i n  various phases 
of t e s t .  
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Target  Seeker 
Radar Antenna Test  Se t  

'ibe target  seeker radar antenna t e s t  s e t  i s  speci f i -  
ca l ly  designed t o  perfo rn c ~ ~ i d e n c e  and trouble lso- 
l a t ion  t e s t s  on the Dl-(r3A missile target  seeker 
antenna assembly. It i .. capable of (1) verifying i t s  
oim operating condition;, ( 2 )  p e r f o d n g  s t a t i c  t e s t s  
on the antenna coriponen s, (3) initlatin:: operating 
signals t o  the anzenna rhlch simulate n o m l  search 
operations, and (4)  Don1 tor- the return signal from 
each antenna component :or proper phase and q l i t u d e .  

TARGET SEEKER RC,DAR ANTENNA TEST SET 

BAC Part  No.: 

Procurement SF 

The t e s t  s e t  is lmde .p of txro rack-and-desk cabinet 
assemblies which a re  .onnected t o  form one functional 
unit ,  m d  a target  sezker antenna t e s t  stand. The 
l e f t  cabinet assenobl: houses three step-down trans- 
formers and a meter nsnitor and power supply equip- 
ment. l'he r ight  cabi le t  assemhly contains s lx  draaa?ers 
f o r  control, antenna zontrol, power distribution, 
~ O T , T E ~  r ec t i f i e r ,  and power supply equipment. 



Ece s e t  a lso  provides a mew-s of checkixy the radar 
on any one of several frequencies a s  specified by the 
transmitting frequency of the  radar under t e s t .  
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Target Seeker Radar 
TransmitterReceiver Test Set  

Thc target  seeker raila- transmitter-receiver t e s t  s e t  
consists of poxier supp 8 i e s  far the t e s t  equipment and 

TARGET SEEKER R A D A R  
TRANSMITTIIR-RECEIVER TEST SET 

;the T-R uni t  w d e r  t - s t ,  go/no-go corriparaiors, micro- 
rmve noise generators, reference adjust  c i rcui ts ,  t e s t  
selectors,  self-chec6 c i rcui ts ,  a i r  blover fo r  t he  
t e s t  s e t  and for  the  T-R mit under t e s t ,  recei%er,  
s ignal  generator, servo control pol+er supply, sequen- 
cers, and t e s t  j i g s  m d  f ix tures .  
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Target Seeker 
Radar System Test Set 
The target seeker radar system t e s t  se t  i s  used t o  
perform tests  t o  ser i fy that the three assemblies of 
the target seeker radar system Aii/iX3-34 of the 
TtjI-ggA missile operate satisfactorily a s  a system. 
The radar set functions as the automatic search and 
track radar fo r  the IN-99A Interceptor klissile. 

The m j o r  assemblies of the t e s t  se t  are: trm cabi- 
nets comprising the t e s t  controller, the radar dolly, 
the radar signal generator, and the radar target 
assembly, which consists of the hem and nose masks, 
the backstop, and the target horn antenna. The radar 
system t e s t  unit distributes power voltages and sends 
comaand signals to  a l l  parts of the t e s t  set  and t o  
the radar. It contains a lor+ frequency signal source 
for disturbing the radar servo loops and circuitry 
for  evaluating the radar output signals. W1 the 
controls and indicators used i n  the t e s t  set  are  
located on the monitor panel of the t e s t  unit. The 
t e s t  set  goes through a period of self-checlcs irhile 
the radar i s  warming up. 

Cabinet Xo. 1 of the t e s t  m i t  contains a signal ad- 
just drawer, monitor &aver, power control drawer, 
and two power supply drawers. The signal adjust 
drawer contains a low frequency generator module, 
cathode follower module, two operational amplifier 
modules, peak detector module, servo amplifier, an 
electromechanical module, and rect i f ier  module. The 
low frequency signal generator provides a signal 
which i s  used t o  a s t u r b  the padm servo loops, The 
radar signal generator provides simulated target 
echoes of the proper frequency and time for  use i n  
checking the response of the radar to  actual target 
echoes, It consists of a M e  delay generator 
drawer, microwave signal generator drawer, and. the 
associated power supplies. The radar dolly cansists 
of a separate cabinet, frame for  supporting the 
missile radar, and power supply for  the radar. 

Inst l .  Test Reqmpn"t. No.: 

- Support Equipraent I M - 3 9 ~  BASES 
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Fuze Test Set 
m e  purpose of the fuze tes t  se t  is %o permit rapid 
m a  accurate testing of the IM-99A mrissile fuze 
systems by operating personnel of minima? special 

FUZE TEST SET 

training. The t e s t  set  provides operating vo l tee ,  
t e s t  signals, the cooling a i r  for  a fuze system and 
perfoms a sufficient nwflber of t es t s  on each fuze to  
verify satisfactory fuze operation by visual indics- 
tions displayed on the control panel. 
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Target Seeker 
Radar Control Unit Test Set 

The target seeker radar c ~ n t r o l  unit Sest se t  pro- 
vides the necessarx m e a m  t o  t e s t  the radar control 
unit of the A N / D = - ~ ~  (target seeker) of the 324-99A 
missile. The t e s t  set  w i a d  enswe that  the target 

TARGET SEEKER R A D A R  CONTROL U N I T  TEST SET 

Lnstl. E0.: 
BAG Part E0.: 
T.O. No.: 
Inst l .  Test Reqnpn'i . No. r 
Procurement Spec. go.: 

seeker radar control unit i s  operating within the 
minimum perfommace standssds. The radar control unit 
t e s t  s e t  simulates signals similar to those provided 
during actual missile f l i & t  operation. The opera- 
tions of the radar contrcl. unit t e s t  s e t  provide 
self-checking features tc establish confidence within 
its operation. The t e s t  steps are sequenced automti- 
cally or mnuaLly and the t e s t  set  is equlpped with 
a reset se t  switch which w i l l  reset tne t e s t  set  t o  
the home position. 
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$ERV ICING EQU IPMENT 

A & M Shop Low-Pressure 
Air System Equipment 

A & M SHOP 
LOW-PRESSURE AIR SYSTEM EQUIPMENT 

Instl. Test Reqm't. No.: D 

IV ine  lov-pressure a i r  sgstem equ i~nen t  i s  insA&lled i n  
the conpressor room of the A & 1.1 shop. The system 
automatically supplies clean, dry, compressed a i r  t o  
the functional checkout t e s t  s e t  (dew pointer and 
junction box), missile actuator, six missile sustain- 
Ing-air connections, and uar-ious shop-air connections. 
The system can deliver simltaneously the minimm 
quantit ies required. The skid-mouted equipment con- 
s i s t s  of a colnpressor, storage equipment, distribu- 
t i on  equipment, coolers, regulators, desiccators, 
f i l t e r s ,  -ra.lves and piping. 

The t e s t  s e t  consists or  three  t e s t  chassis, porqer 
supply monitoring chaaisis, nlicroiwe chassis, fuze 
mounting fixtures,  an  r porrer sup2lies with regulators.  
The desk top of the r igh t  cabinet supports the holdiW 
f ix tu re  i n  rrhich the Fuze package i s  placed fo r  the  
ac tual  t e s t .  The poi zr supplies a r e  housel i n  the  hi0 

desk cabmets and the r e m i n ~ n g  chassis are housed in 
the  trro rack cabinets. 
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includes the intake filter, compressor, motor, 
coolers, moisture traps, oil prefilter, and necessary 
values, sages and controls for automatic operation. 
The dryer section removes moisture fro= the system 
a* by means of automtical3Jr han3led chemical desic- 
cat vithout interruption of the system air before 
discharging it to the receiver section, The receiver 
section provides storage for elem, dry air fronthe 
dryer section m d  elimLIBtes pressure surges between 
the coqpressor and recluciy; section. The receiver 

section also supplies control air to the dryer section 
and reducing station. The pressure re&cing station 
takes 2375 to 3000 psi air from the receiver section 
and supplies it to the A & M shop at pressures of 
21300, Lo00 and 475 psi sirmtltmeously. 

- Support Ipu ipaea t  IM-99r errrr - 
A & EH Shep High-Pressure 

Aira System Equipment 
Tne high-pressure ai- system equigment in the A % M 
shop supplies clean, dry, coinpre- ~sed air to the 
Pnmtic components test set, ramjet test control 

A&MSHui )P  
HIGH-PRESSURE AIR SYSTEM MUIPMENT - 

BAC Part 810. : 

stl. Test leqn't. No.: D5-2308 
nt Spec. $10. : 010-50626 

console, propulsion srsten test set and missile acQ~- 
ator. AU. the equipmst except the central monitor 
panel and r~arning horls is -munted on a structural 
steel skid. 

The central monitoriw; equipment provides visual an5 
audible waz-nings of s x malfhetions within the high 
pressure air system. Push buttons serve to silence 
the horns but only thv correction of all malfunctions 
can eliminate the vistal signal. The central moni- 
toring equipment is dc signed to be fail-safe and con- 
tains a self-checking feature. The compressor section 
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MECHANICAL TEST SET EQU IPMENf 

Propulsion System Test Set 
m e  propulsion system tes t  se t  provides for checkout 
of the missile propulsion system t o  determine that 

BAC Par t  No. : 

the system wil l  Rrnction properly and that the sys- 
tem leakmge i s  within acceptable lixits. 'Phe set  
consists of gages, regulators, valves, interconnec- 
tion equipment, and switches required for transfer- 
r b g  a i r  under pressure from an input source t o  the 
missile under test ,  and t o  the control equipment and 
monitoring devices required t o  in i t i a te  and observe 
results of the tests .  

- Support Equipment im-ac~ BASES 

Ammonia Fill and Drain System 
The ammonia f i l l  and drai 7 system, located i n  the 
A & If shop, f i l l s  ths axm-nia t.mk of the missile 
nose cooling paclcage rrith liquid an3ydrous ammonia 
prior t o  installation i n  .he mi;sile. The system 

AMMONIA FILL AND DRAIN SYSTEM 

Inst l .  No.: 55-5882 
MC ~ a r ~  NO.: 55-5769 
T.O. IUO.: 35315-2-1 
Inst l .  Test Rep%. No.: 115-2308 
Pvocurement S>ec, Ito. : (Lhrg . TJc . ) 

aiso provides a means for  draining the amnonia and 
purging the a o n i a  tank lrith d q  a i r .  The system 
can also he used t o  pressitre t e s t  the cooling packwe 
heat exchanger for  leaks. '&is system i s  composed of 
Lhe amnonia supply (four 20-pound commercial anhy- 
drous ammonia bottles) and the fill and drain cabinet. 
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Hydraulic System Test Set 
The hydraulic system test set is the bench test 
equipment required to test the missile hydraulic 
system and to bench test hydraulic components of the 
missile. 

It consists of (I) a test bench which provides the 
hzdraulic power, flow meters, relief valves, filters, 
cooling equipent and control valves for conductin@; 
hydraulic tests, (2) a servo valve test cabinet which 
will provide the necessary signals and monitor sys- 
tems to cheek the assembled missile hydraulic system, 
(3) servo valve control unit to test the missile 
servo valves as components, (4) preservative oil 
supply bench for filling components with preservative 
oil prior co shipping or for storee, and (5) a 
servo power supply to operate the missile pwq during 
flushing and bleeding operations as well as to power 
the hydraulic system during dynamic tests with the 
servo valve test unit. 

This set is capable of testiag missile hydraulic 
conrponents including actuators, pressure switches, 
reservoirs, p y s  and motors, accumlators, and gear 
drive assdlles. It also provides the jigs and 
fixtures to hold hydraulic system components under- 
going test, and power supplies for activating the 
missile servo valves. 

~nstl. NO. : 55-5694 
BAC p~lrt NO. : 55-12637 
T.0. NO.: 33w-4-4-2 
Insti. Test Reqm't. l?o. : D5-2308 
Procurement Spec. $10. : ~10-50656 

- Support Equipment irn-99r BASES 

The set is also ca*>able of test in^ the followiw 
missile propulsion system components: (a) pressure regulators, ( b j  pr'ssure snitches, and (c) electri- 
cally and pnemti ally controlied valves. It. is capble of testing the entire system for external 
leakqe, and the vc~ives and burst dia~bragms for in- 
ternal leakee. 

The propulsion sys .em test set is capable of pressur- 
izing the boost syi tem to 200 psi to check for lealts. 
m e  test set, by means of connection to the ~ s s i l e  
~Jiring, energizes sll electrical boost system com- 
ponents to check elsctrical coniinuit2 and. component 
operation. 

Self-check features monitor the input and regulated 
pressure within the test set, a ~ d  fail-safe features 
automatically vent ill pressure on the missile sgstem 
in the event of porrzr farlure or a missile component 
malfunction. 
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RAMJET TEST EQUIPMENT 

Ramjet Test Set installation 
The ramjet t es t  fac i l i ty  i n  the A & M shop.estab- 
llshes tact ical  confidence in the ranget engine with- 
out firing LIP the engine. The fac i l i ty  ensures 

RAMJET TEST SET INSTALLAT IQN 

Inst l .  FIG. : 
RAG Part No.: 
T.O. 170.: 33~-5-7-2 
Inst l .  Test Reqlr.'t. Xo- : D5-2308 
Procurement S ~ e c .  Nc. : Dl@-5653 

I 
comonent coqat ibi l i ty ,  maxi mu^^ dependability, and 
a high degree of accuracy i n  determining the ~bndi -  
tion of" the engine prior to  use. 

Major components of the ramjet t e s t  fac i l i ty  include 
a ramjet control console, an a i r  regulating system, 
a fuel  pumping and control system, an a i l  pumping and 
control system, an a i r  compression system> and an a i r  
?iacuum system. 

The control console i s  a maned console st vhieh the 

- Support EIquipment i m - 9 3 ~  BASES 

SERVO VALVE 

SERVO POWER SUPPLY 

HYDRAULIC 

TEST SET 
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MISSILE A C T U A T O R  

Missile Actuator 
m e  actuator assembly i s  a wit of the operational 
t e s t  equipment which is an in tegra l  pa r t  of t he  
IM-99A support equipnent. It imparts nution t o  a 

MlSS iLE  A C T U A T O R  EQUIPMENT 

I n s t l .  I@.: 
BAC Part  lio . : 

mounted missile f o r  generation of output signals 
which a re  evaluated by the  functional checkout se t .  
Motion i s  imparted around the  yaw, pitch, and r o l l  
axes of the  missile.  The actuator is normlly  oper- 
a t ed  in conjunction with the functional checkout se t .  
Provision i s  made, however, f o r  m u a l l y  controlled 
checlrs . 
The actuator i s  composed of a control console, a t e s t  
box, a f ront  actuator ass&ly, a rear  actuator 
assembly, a cable stanchion, pneumstic system, and 

- Support fq~ ip rnea t  IM-oaa BASES 

following t e s t s  may bc i n i t i a t e d  by a selector 
switch. The sequence of t e s t s  i s  i n  the order given: 

(I) Test s e t  self-check ( 6 )  Lean l i m i t  f u e l  t e s t  
(2)  Pneumatic leak t e s t  ( 7 )  Rich l i m i t  f u e i  t e s t  
(3)  Fuel leak t e s t  (8) Engine preservation 
(4)  Mach-senser t e s t  (9) Flare t e s t  
( 5 )  Shock posit ioner t e s t  

Indicator gages and l igh t s  on the control p e m i t  the 
operator t o  monitor t l e  tes t9  a s  they proceed. 

NOTE: The above description holds f o r  the 
C E  t e s t  s e t  :??ich i s  used on Bases 
1 and 3. A GF? t e s t  s e t  %?ill be 
furnished fo r  Iases  3, 4, and 5 
which does not s u i t  t h i s  description. 
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various cable assenib ies .  'Phe p a e m t i e  system con- 
s i s t s  of a console rt servoir, four tanlrs (one being 
of structural use a n y ) ,  four actuation bags, two 
rotation cylinders, ~ n d  ~ u - i o u s  solenoid valves, 
mvlual valves, and grges. 

The control console 1s located between the f h c t i o n a l  
checkout se t  and. the front actuator assembly with the 
console control panels f a c i w  the f h c t i o n a l  checkout 
Set. Four electrical recegtacles in the rear of the 
console provide for  connections to  power, the front 
actuator assenibly, tka hctional checkout set  a d  
for internal coraectian with pneumatic i t e m  i n  the 
ccnsole. The console cor;tains all. relays used t o  
ccritntl the actuator. Vario~s l ights  on the console 
cclltml panel provide indication of step nmher, self- 
check, t j ~ e  of notior,  etc. The console also bas the 
pressure glzges fo r  'ch- various bbags and tanks. 

The actuator consists of two asserr;blies mounted on a 
c o m o ~  axis. 'h-o spr ~ngs (or bags) are located in 
the base of each asselbly just above the pneumatic 
-s. Each assembly has a el- consisting of two 
arms and a locking de rice. The saddle is mounted t o  
the base by various l .&ages attached t o  the springs 
and with a set  of pneruuatic locks. A rotation cylin- 
der mounted on each swbsad&Le and connected t o  i ts  
saddle provides the rnwas t o  tilt the mounted missile 
fo r  yaw motion. 

The t e s t  box is a sewsate itssembly used t o  provide 
indivldml checks upox the actuator pneumatic corn- 
ponents. 
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checkout equipment fo r  cer ta in  specialized 
calibrations on these conrponents. Tne calibration 

ca r t  i s  a mobile ve r t i ca l  rack-.type and desk-type 
cabinet combined i n  a single assembly. M 1  chassis 
are mounted i n  &avers. The standard porer supply 
calibration c a r t  consists of the following major 
components: frequency counter panel, d i s i t a l  volt-  
meter panel, control panel, load box, storage &awer, 
cooling s:rstem, and power and t e s t  cables. 

- Support Equipmert IM-  PA BASES - 
SERV ICE CHECKOUT EQU IPMENT 

Stanclard Power Supply 
Calibration Cart 

The standard power supply calibration c a r t  i s  used as 
a general maintenance f a - i l i t y  f o r  servicing major 
electronic components of the operational t e s t  equip- 

- 

STANDARD POWER IUPPLV CALIBRATION CART 

I BAC Part  XTO . : ;;-60667 I 
A -  ,- 

T.O. Iio.: 33W-39-2-32 
InsLl. Test Reqm' . No. : D5-2308 
Procurement Spec. 1Jo. : DI0-5d67 

ment and the e l ec t r i ca l  Launching equipment. The 
c a r t  provides the necessiry pover, loads, and t e s t  
instruments required fo r  servicing such major com- 
ponents. It i s  a lso  use l  i n  conjunction with other 
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signdls, and t e s t  i n s t rmen t s  required f o r  servicing 
such major components. It is a lso  used i n  conjunc- 
t i on  with other service checkout equipaent f o r  cer- 
t a i n  specialized calibrations in these components. 

- Support f quipment i m - 9 9 ~  BASES 

High Crnrrent Power Supply 

Clalibration Equipment 
The high current p0w.r supply cal ibra t ion equi>ment, 
p a r t  of the  service .heclsw~";quipment, i s  a portable 
t e s t  s e t  used f o r  c a i b r a t i n g  high current power 
supplies, under eond t ions  of minimum and maximm 

D 

HIGH CURRENT P O W E R  SUPPLY 

CAL IBRb T ION EQUIPMENT 

load, in  the  operat onal t e s t  equipment and e l ec t r i -  
ca l  launching equipx.ent, The tes t ing i s  a l l  mnual, 
but  i s  of such a na w e  tha t  a minimum j u w e n t  and 
evaluation by the o ~ e r a t o r  is  necessary. The general 
arrangement o f  the equipment i s  a s  shown. This 
equipment provides he necessary power, loads, sig- 
nals, and -Lest ins t~ment : :  required f o r  servicing 
such major componen s.  It i s  a l so  used i n  conjunc- 
t i on  wlth other ser? i c e  checl~out equipment f o r  eer- 
t a i n  speelalized ca- ibra t ions  i n  these components. 
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Resolver Calibration Cart 
 he resolver calibration cart provides for  (a) pre- 
cision positioniw of dl resolvers used i n  the 
operational t e s t  equipment, (b) checking gain set- 

RESOLVER CALIBRAT ION CART 
1 

Inst l .  Bo.: 
BAC Part No. : 
T-0. xo.: -. 
Inst l .  Test Reqm't. Xo. : ~5-2308 
Procvrernent Spec. Tio . : DlO-50670 

L 
t i x s  of the servo amplifiers used vi th the resol- 
vers, and (c)  furnishing precision phase reference 
voltage for calibration of phase a i ~ c r L ~ n a t 0 r S  
used i n  operational t es t  equipment. The rrnit i s  
~ u a l l y  operated and provides a meter for  indicatim 
t e s t  results. Self-check of the phase references i s  
provided. 

BmElF/NC 05-4684 
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Evaluator and Reference 
Voltage Calibration Cart  

The evaluator and referctnce voltage calibration c a r t  
i s  part of the t e s t  equzpment required for  the main- 
tenance of the coordinate converter stable platform 
tes t  set .  The car t  che-lcs the comparator memory and 
evaluator chassis. 

EVALUATCIR AND REFERENCE 

VOLTAGE t,AL IBRAT ION CART 

n ' t .  I 
:* NO. 

The cart  i s  also used t o  perfom calibration tes t s  
and t o  isolate malfunctioning modules i n  various 
drawers of the operatisnal t e s t  equipment. 



IM-PPR BASES Support Equipment 

RF Calibration Equipment 

The r-f calibration equip~ent consists of the follorg- 
ing carts as  shorin on page 3.19: 

Three g u i h c e  system calibration carts (corma&., 
Beacon and iiadar) 

One two-rack r-f c o m n  calibration cart 

One mobile osciUoscope and time mark generator 
car t  

One mobile oscilloscope car t  

The guidance system calibration carts are used as  a 
general maintenance fac i l i ty  for servicing equipment 
and the electrical launching equipment. The carts 
provide the necessary signals and t e s t  instruments 
required for servicing such major components. They 
are  also used i n  conjunction with other Sm for  cer- 
t a in  specialized calibrations on these components. 

The comnd system calibration car t  components are the 
r-f voltmeter, the peak-to-peak voltmeter, the dis- 
tortion analyzer, the c o m d  system receiver, the 
pulse generator with i t s  associated plus 150-volt d-c 
power supply, and the control panel. The beacon 
system calibration cart components are the beacon 
encoder and transmitter, the beacon receiver, the con- 
t r o l  panel, the plus hfj0-volt d-c power supply, and 
the minus 150-volt d-c wwer supply. The radar sys- 
t e m  calibration cart components are  the SHF (super 
High Frequency) t e s t  set, the radar receiver including 
the klystron power supply, the 30 me generator, the 
control panel including the plus 150-volt d-c power 
supply and the minus 150-volt d-c power supply, and 
the l ine voltage regulator, 

The r-f conunon calibration cart i s  used i n  the main- 
tenance of the r-f calibration mobile oscilloscope 

JjAC Part 110. : 
D9-39-2-12, 62, 722 & 62 

Inst l .  Test Reqm't. Pio.: 115-2308 
Procurement Spec. IT0 . : DlO-50672 

- Support Iquiplnent IM-991 BASES 

SCE Test Bench 
The service checkout eqi ipmeni, t e s t  bench consists 
of a rack-momted t e s t  i n i t  combined with the neces- 
sary power supplies, calles, sxlitches, j igs and t e s t  

points. The t e s t  ben:h provides Yne signals neces- 
sary to  simulate "in--ervice operation'kf any major 
chassis and locate maifunctions within a chassis under 
t e s t .  Only major chassis of the operational t e s t  
equipment and e lec t r i l a l  launching equipment that  are 
removable from the s i t e  of operations can be tested 
by the t e s t  bench. 111 addition, the t e s t  bench cali- 
brates and maintains ?%her service checkout equipment, 
operational t e s t  equipment, and launching equipment. 
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car ts  t o  measure frequencies and monitor voltages. 
1% also i s  par t  of the service checkout equipment re- 
quired for  the  m i n t e m c e  of the radar control un i t  
t e s t  se t ,  and i s  used to  cal ibra te  and adjust the 
*mget  signal generator and video p?rlse generator. 

The purpose of the two r-f mobile oscilloscope ca r t s  
i s  t o  provide a means of observin8 output voltage 
m e  forms from components of operational t e s t  equip- 
ment (m)- 

- Support I:quipment I M - 9 9 ~  BASES 

R-F COMMON 
CALIBRATION CART 

OSClLLOSCOPE 
CART 

RF CALIBRAT ION EQUIPMENT 
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Freiqueincy Standard 
Calibration Cart 

The frequency standard ea l  bration car t  i s  part of 
the service checkout equiprent required for  the main- 
tenance of the radar contrcil unit t e s t  set, and is  
used as a distortion analyS.er fo r  checking the dis- 
tortion of the a-c power s~lpplies. 

m e  service checkout equipment (LICE) together with 
the auxilia'y equipment and the f l ight  hardware t e s t  
equipment comprise the operational t e s t  equipment for 
the 33%-99A Bonrarc Interceptor Missile Weapon Support 

SCE AUX ILI  ARY EQU IPMENT 

Equipment. Tlle auxiliary equipment i s  used for  the 
maintenance and calibration of the operational t e s t  
equipment and the electrical launching equipment. 1% 

P for  cer- i s  also used i n  conjunction with other SCU 
tarn specialized calibrations. 

FREQUENCY STANDARD CALIBRATION CART 

Inst l .  Test Reqa't. NO.: D 

The frequency stmdard eakbration cast is also part 
of the t e s t  equipment requ-red for inspection, cal i -  
bration and maintenance of the si,andard power supply 
calibration cart,  and is u:ed to  calibrate the digi- 
tal voltmeter, 
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ELE Calibration Equipment 
L link: calibration The ELF calibration equipment (r-" 

equipment) i s  par t  of the operational t e s t  equipment 

ELE CALIBRATION EQUIPMENT 

the IM-99A, and i s  used t o  calibrate the radio fre- 
*I. ment quency links i n  the electr ical  launching eqh'p 

for proper attenuation and acceptable standing wave 
ratio. The r-f link calibration equipment i s  com- 
posed of hand portable conponents of various sizes 
and accessories. 

- Support Equipment 1 ~ ~ 9 9 ~  BASES 

Mechanical Gali~bratlan Equipmenf 
The mechanical calibration equipment consists of a 
mobile fac i l i ty  for  calibr.ktion of a l l  mechanical 

MECHANICAL CAL lE RATION EQUIPMENT 

Inst l .  No. : 50-81407 
MC Part No.: 55-10826 
T.O. No.: 33m-39-2-42 
Inst l .  Test Reqmft. No.: D5-2303 
Procurement Spec. N 1.  : D~O-~0676 

m d  electromechanical Lest parameters ijhich affect  
the accuracy of the mechmieal t e s t  sets.  M i b r a -  
tion of pressure, flow, terperature and humidity are  
provided by the t e s t  set .  A stroboscopic tachometer, 
timer, gauges and meters irilieate t e s t  results.  The 
t e s t  set  i s  mnually opera? ed and programmed. 

Components are a mobile ca;ibration cart,  e lectr ical  
control cart, hydraulic har 3. pump cart,  and mobile re- 
corder cart.  



SECTION 4 

LAUNCH 
EQUIPMENT 

SQUADRON OPERATIONS CENTER 
2UIPMENT 

GROUND-TO-AIR TRANSMITTER 
(GAT) EQUIPMENT 

4UNCHER ERECTOR INSTALLATION 

SHELTER HIGH-PRESSURE AIR EQUIPMENT 

SHELTER LOW-PRESSURE AIR EQUI FMENT 

SHELTER HELIUM EQUIPMENT 

ELECTRICAL LAUNCH! NG EQUIPMENT 

SHELTER AIR CONDITIONING AND COOLING 
EQUIPMENT 

COMPRESSOR BUILDING HIGH-PRESSURE 
4lR SYSTEM EQUIPMENT 

,OMPRESSOR BUILDING LOW-PRESSURE 
AIR SYSTEM EQUIPMENT 

COMPRESSOR BUILDING HELIUM SYSTEM 
JUI PMENT 

COMPRESSOR BUILDING MONITOR SYSTEM 
EQUIPMENT 

"QOPELLAt4T SERVICING EQUIPMENT 

- Support Equipment I M - 9 9 ~  BASES 
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Launcher Status 
and Summarizer 

me launcher S'B.~US snd rummriur equipment in the 
squauon Op-fatiON CUiter provides for receipt of the 

dssj.le status signals from the launcher shel- 
ters =& responoe t o  such signals, controls the 

display penels in the squabon supemisor 
.%&ion an& originates equivalent i n f o m t i o n  for 
-i,ra?sdttd to the weapon control equipment. 

LAUNCHER STATUS AND SUMMARlZER 

phe launcher status an& smmaizer cabinet contains 
status control relay assemblies, a status s m i z e *  
rnlav asse&u and a f l ash iw and s i g ~ l  transfer 

11-PPA BASB Launch Equipment - - ' 4 SQUADR 3N OPERAT IONS CENTER EQUIPMENT 
Squadron Supervisor's Station 

The squackrm supemisors station is  the 
con- t r o l  conso. e a t  a Squadron Operations center.  he 

station receives m d  acknowledges a l e r t  orders and 

other Dan the weapon contml equipment an6 
controls the mm-up of each x i ss i l e  et the symabn. 

station dlspliys tne detal l  s ta tus  rn each Ms- 
s i l e  a t  the squaa-on ad the summarized stntus of the 
mlssaes iR each c f  several flights.  

The station includls a desk-type consoie rvraoged fop 
OPrraip eonvenien:e in 0bnemch.g the status bipplaJI~ 
and operating the 13mual controls. 



Common Power Supply Group 
The cornon power supply group provides dl power for  
relay operations of the squadron supervisory and con- 
t r o l  equipment which i s  located a t  the Squadron Oper- 
ations Center. 

COMMON POWER SUPPLY GROUP 

BPC Part 110. : 

IM-99A BASES - Launch Equipment 

Flight Terminal Cabinet 
m e  flight; termi.~al cabinet is  located a t  the Squadron 
Operations Center and provides termination of a l l  
status lines bet.reen the Squa&on Operations Center 
and the individual. launcher shelters. 

FLIGHT TERM I N A L  CAB! NET 

Inst l .  110. : 55-5766 
BAC part 1x0. : 10-50745 
T.O. Ho-: 3~4-4 -4 -2  
~ s t l .  pest Reqm't. Ro.: 05-2308 
procurexent Spec. 110. : 010-507k5 

The common power supply group consists of cabinets 
containing necessary power supply equipment. 

D5-4684  B B E H N G  



- Launch Equipment I#-gob BASES 

Pre-launch Status Simulator 
m e  pre-launch status sLmulator sinulates the pre- 
la.unchin@; Punctions of the missile and electr ical  
launching equipment i n  combination. The status s im-  
lator provides d p d c  statuses that are essential to  

PRE-LAUNCH STATUS SIMULATOR 

I 

the closed loop tes t  of the SAGE s p t a  and which are 
routed t o  the Squadron Operations Center and. thence t o  
the SAGE direction center. 

The pre-launch status sinulator consists of a control 
panel, a status s i g n d  generator, and a f i r e  status 
control. Interconnection equipment consistinh: of 
cables, cable Connectors, an& junction boxes are also 
provided. 

IM -99~  BASES launch Equipment 

Launcher Status Multiplexer 
The launcher status n d  tiplexer provides 'scanning and 
encoding equipnent requtred for conveying missile 
status and f l igh t  identity to  the weapon control 
equipment (clefined i n  E4C Document D-15378-1) via 
digi ta l  data transmitting egaipment . 

LAUNCHER STATUS MULT JPLEXER 

The launcher status mu tlplauer consists of a cabinet 
containing an e1eetric:l synchronizer, a stktus pulse 
generator and a porrer +upply and regulator. 
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Monitor Panel Cabinet 
T'ne CorK2ressOP BuZldlm rflonitor panel located in the 
Squadron Operation "nzer recsives status signals 
from the eenzl-a1 mom Lor in the Com,?ressor B u i l d j a  
to indicate rrhen Co10~3ressor Building equipment is not 
operating rrithin l i m i t s .  

MONITOR PANEL CABINET 

hstl. Test Reqm't. PTo. : Dg-2308 
Procurement Spec. Tfo. : (DIG.  Mo. ) 

I.-PPA B A S E S  Laur~ch - Equipment 

Frequency Divislion Data 
Link Test Message Generator 
The frequency division data l ink t e s t  messwe genera- 
t o r  simulates the Seml-Auto~;"2tie Ground Environment 
(WE;) outputs t o  the denrul>iplexer group of the 
M ~ G K A - ~ .  The t e s t  message generator is designed t o  
be uaed both for  i n s t a u a t i m  checkout, and periodic 
mintenance or t e s t  of the b t a  link anti pre-launch 
distribution s p t e ~ s  of the IM-g$A Weapon System. 

F R M U E N C Y  DIVISION D A T A  
LINK TEST MES ;AGE GENERATOR 

Inst l .  NO.: 55-5718 
BAC Part Part N( $. : 55-7688 
T.O. No.: NA 
Inst l .  Test Req ' l ' t .  No.: DT-230'f 
Procurement Spe *. ?To. : (Dug. No. ) 

The frequency division d r t a  link t e s t  message genera- 
t o r  consists o f  a cabinel containing a switch tnatrlx, 
signal genemtor and dlpllse modulator, time d i s t r i -  
bution section, and a poTrer supply. ( A l s o  used i n  GAT, 
see page 4.11.) 
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GAT Antenna-GAT Tawer  
The ground-to-air transmitter antenna broadcasts the 
r-f  s ignah provided by the ground-to-air transmitter 
w l i f i e r .  The antenna consists of an onmi-direc- 
tional radiator housed i n  a &electric cylinder in- 
stalled upon a self-supporting t s e  antenna tower. A 
pressurized coaxial cable interconnects the antenna 
with the amplifier. 

ANTENNA A 

GAT ANTENN A-GAT TOWER 

IM-9PA BASES Launch Equipment 

GAT Duplex RF Amplifier 
m e  ground-to-air traasnititer duplex r-f  amplifier 
provides amplificafion and modulation of output sig- 
nals from the AN/G CA-4 f l igh t  control group. 

m e  ground-to-air transmitter duplex r-f amplifier 
consists of two hixh powered UIiF klystron araplifiers 
including power sulplies, modulators, and a monitor 
system with automatic change feature ineluclbg one 
local monitor control panel m d  one remote monitor 
control [transfer) panel. Test ewipment is also 
provided for  fundailental measurements of radio fre-  
qyeney power outpul;, modulation index, voltage stand- 
ing wave ratio, voLtage and current. 

RF AMPLIFIER AMPLIFIER 

A N D  MODULATOR ;T ' O N T R o L 7  
HIGH POWER VOLTAGE SUPPLY-, 

GROUND-TO-AIF TRANSM ITTER GAT M U  IPMENT 

55-5880 
BAC Par% KO.: 10-50747 
T.0. 180.: 3lX-4-2-2 
Dstl. T e s t  Reqn't. no.: D5-2307 
Procurement Spec. lfo. : ~10-50747 

The ground-to-air ransmitter equipment provides 
transmitting faci l . t ies  required for conveying c o m d  
data t o  the missil:  from the SAGE subsystem and data 
Processing eguipmert. The graund-to-air transmitter 
equipment consists of a duplex r-f auiplitier, antenna 
system, a n t e m  i n  .erconznect eqdipment, and towers wad 
foundations. * 



- Launch Equipment I M - 9 9 ~  BASES 

LAUNCHER ERECTOR 

Launcher Erector 

IM-QPA BASES launch Equipment 

m e  antenna towers consist of 60-foot high, self- 
supporting structa'es designed to provide a support- 
i~ standard for tire antennas, 

The launcher-erector supports the missile during pro- 
pellant servicing and rw-storage; erects the 
missile prior to launch; provides service connections 

Frequency E)ivislon Data 
Link Test Message Generator 

LAUNCHER ERECTOR 

with the missile; provides for disconnection of ser- 
vice connections prior to and at launching; provides 
support for the ejected nonitor plug and the chilled 
water supplr fittings; retracts the boom to ensure 
adequate clearance between the missile and launcher 
durm launching; restrains the missile in the 
launching position until first motion occurs, and 
lowers the missile in the event of cancellation or 
maLBmction, 

S 
4 

Instl. ITO. : 55-5880 
BAC Part No,: 
T.O. NO.: 55-7688 NA 
Instl. Test Reqm't. No.: D5-2307 
Procurement Spec. Xo . : 1 7 ~  C 

(NwE: Refer to the clescrlption and 
illustration of this equipment 
under Squadrcn Operations Center 
equipment, se : page 4.7.) 
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W ydraulic Skid 
The launcher shelter hydraulic system supplies b- 
draulic pressure from accumulator banks t o  open and 

HYDRAULIC SKID 

close the movable roof and operate the launcher 
erector. Pressure is maintained l a  the accumulators 
by a hydraulic pump. Twenty-eight volt d-c signals 
autoroatieally supplied by the roof an& erector con- 
t r o l  panel of the electr ical  launching equipment 
activate control. valves on the skid which i n  turn 
operate system actuators i n  the roof and on the 
launcher erector. 

The hydraulic skid on which the system is mounted can 
be divideci, for  descriptive purposes, into four func- 
tional assemblies: the puittp unit, the accumulator 
banks, the valve manifolding, and the panel assembly. 

IM-QPA BASES i,aunch Equipment 

The stmctural  portion of the launcher-erector con- 
s i s t s  of an erector ba~ge, an erector carriage, an 
erector boom, wind res .mint arms and a blast  de- 
flector. The s t r u c t ~ ~ l l  portion is of fabricated . 
s tee l  construction, ex ?ept the wind restrkint anas, 
m e  erector base suppo-ts a tramion t o  which is  
attached the born and rarriage which rotate  about 
the trunnion. The car - iwe  uhich supports the a f t  end 
of the missile provides a platform for missile launch- 
ing. The boom incorpo-ates two saddles and a nose 
clarnp for support of t l e  missile. The wind restraint  
a m  are  of duninurn fo-gings attached t o  the carriage 
and support the missile prior t o  f i r s t  motion. The 
deflector is attached Lo the erector base a d  deflects 
the rocket exhaust away- froln and out of the shelter.  

The mechanical portion of the launcher-erector eon- 
s i s t s  of the hydraulic power package, and the hydrau- 
l i c  actuators and locks. m e  hydraulic power package 
i s  located in the mechanical equipment room and con- 
s i s t s  of an electric notor, a hydraulic pwrrp, f i l t e r s ,  
accumulators, flow l i n i t e r s  and control valves. The 
hydraulic actuators ard locks include the erectin8 
cylinder uhich erects m d  remaves the boom from the 
vicinity of the missije af ter  erection, the loeking 
cylinder between the tamiage support and carriage, 
the locking cylinder tretween the boom and the car- 
riage, the nose clamp cylinders'which open and close 
the nose clamp, the wad restrdint a m  cylinders 
which, when actuated-ty missile f i r s t  motion, unlock 
the spring loaded res  s a i n t  arm, and the chXLled water 
l ine  blsconuect cylinlers which actuate the chilled 
water quick disconnee ss . 
The launcher-erector ,perations aze a u t o m s t i c w  con- 
t rol led by the electrical launching equipment. 
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She l t er  High-Pressure 
Air  System Contral Gubieie 

The launcher shelter high-pressure air control cubi- 
cle regulates mC1 monitors the air pressure in the 
reservoir during the missile ready-storwe period. 

SHELTER H IGH-PRESSURE AIR SYSTEM 
CONT ROL CUBICLE 

Instl. No.: 55-2241 
BAC Part No.: 10 - jO1q 
T.O. 30.: 35~4-8-2-4 
Instl. Test Reqm't. Ron: D5-2307 
procurement Spec. No. : DLO-50117 

L 1 

Guring the xi-armup and fireu? periods znd rrntil la~mch, 
both t'ne shelter reservoir and -the r!Iissile nose a.ir 
bo-itle are l;e>t charged b.,- the ex-iernzl suppljr. Air 
boitle pressure is controlled b, the electrical 
la~mching equ idmen'i . 
The high pressure air is skored in a11 accumulator 
iihen -&he missile is in the reaQ storage condition. 
mzis air supl>!ji serves as ;m emergency source of 3ir 
for the shelter lev pressure i7.ir system. 

I M - 9 9 ~  BASES Launch Equipment 

The putup unit con:ists of a 150-gallon oil reservoir 
and the component:, momzed on it. The &a1 function 
of the panel assel-bly is to mrxltor and provide 
manual control ovsr the two accumaator banks. 
Mounted on the ug'er left of the panel assembly is the 
junction box rchicll interconnects the skid electrical 
circuits with the rocf and erector controls p e l  in 
the electrical eqripment roam. The hydraulic pump 
motor starter con,rolbox is located on the left end 
of the panel asse sbly. 
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SHELTER HEL lUM EQU IPMENT 

Shelter Helium System 
Control Cubicle 

IM-PPA BASE: Launch Equipment 

SHELTER LO\WRESSURE AIR EQUIPMENT 

Shelter Low-Pressure 
Air System Control Cubicle 

m e  shelter helium system control cubicle located i n  
the mechanical equipment room contains various de- 
vices that regulate and monitor the flow of helium t o  
the rnissile storage tanks. 

The launcher s ~ e l t e r  1011-pressure a i r  control cubicle 
contains switcies, valves, and controls that regulate, 
monitor and reiuce t o  lower pressures the i n i t i a l  a i r  

SHELTER LOW-PRESSURE AIR SYSTEM 

SHELTER HELIUM SYSTEM CONTROL CUBICLE 
CONTROL CUBICLE 

Inst l .  No.: 55-2242 
BAC Pa-t  No.: 10-50U4 
'2.0. NE.:  3534-8-2-4 
Instl .  Test Reqm't. No.: 05-2307 
Procurtment Spec. Ho. : 010-50114 

pressure enterin;; the cubicle from the Compressor 
Building. This %ir i s  supplied t o  the missile elee- 
tronics section iuring the ready-storage period qad 
operates a l l  p n e w t i c  devices i n  the shelter,  



1a1mchbx contml and monitori%y equipment, 
(2) heater ard inverter po~.ier supply, ( 3 )  hig+uolt- 

POtier SuPilly, (a) e lee t r icu  le,mcniw jun.2tion 
eaainct, (5) electrical. la~mchily; banes, 
(6) electrical 1Wchini; c&ljw.  

ELECTRICAL LAUNC'I ING EQUIPMENT 
Electrieel Launching Equipment 
The electr ical  launchrlng equipment (m) is located 
in the launcher shelter equipment room. It provides 

the electr ical  suppori equipen* installed and 
operat&& ~,tithin the Dunehe3- shelter for  initiating, 

and nonittrrb6 %he launchitY operation. 

ELECTRlCAl LAUNCHING EQUIPMENT 

I 
Ins t l ,  No.: 55-2143 
BAG Part D ,. : 55-13488 
T.O. NO.: 35~4-8-2-6 
Ins.t;l. Tes, Reqm't. NO.: D5-2307 
procuremen a spec. NO. : ~10-50634 

It monitors all fun-tions that autonatically launch 
the d s s i l e  or return it t o  a safe storage condition 
i n  the event of a lrnlfunction or receipt of the pro- 
per command signal. It also  provides the circui t ry 
required for  cheekcut of the missile and launching 
equipment, using tke mobile inspection ecpipment. 

The equipment compcnents are drawer-mounted i n  
upright s ieel  cabir cts,  and includes (1) electric& 
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Tie a i r  conditionix and heating system i s  composed 
of one system servicing the launcher room and equip- 
ment ~-oom. The system i s  a l a te r  evaporative cooling 
iuiit, Trith heat coils located i n  the a i r  ducts, and 
associated duct work and control equipmeni. hhjor components of the equipment are  located i n  the equip- 
ment room. 

Control. and monitoring components for the a i r  condi- 
tioning systm are mounted on the equipment room a i r  
condriioning control panel, the latmcber room a l r  
conditioning sysiem control panel and the electl*ical 
launching equip- shelter fac i l i t i es  control drairer 
located i n  the equipment room. Contrqols are provided 
on the a l r  conditioning system control panels t o  
place the a i r  conditioning components i n  the posi- 
tions necessary for in-shelter fueliny: of the missile. 
Lights m the electr ical  launching equipment shelter 
fac i l i t i es  control dra'irer are ut i l ized t o  monitor 
c r i t i ca l  a i r  conditioning system functions. 

SHELTER AIR CONDlTlONlNC AND 
COOL iNG ECIU IPMENT 
Shelter Air  Conditioning Unit 
me p'Jrpose of the shelter a i r  conditioning 

heat- 

ing system i s  "; d n t a i n  the launcher and equipment 
rooms a t  a specific environmental condition thereby 
protecting thv missile and servicing equipment from 
extremes of hunidiey aod tenlperature. The systen 

SHELTER AIR CONDIT IONlNG UNIT 

&IS-1. No.: 55-k732 
BAC part NO. : 10-50336 
T.0, No.: 3534-8-2-3 
b s t l .  Test Reqm't. NO.: D5-2307 
prc curenent Spec. 270. : ~10-50336 

maintains launcher room temperature between i -600~ and 
+gO0F and relative humidity between -t@$ and 5 6 .  In 
aadition, the system f i l t e r s  the shelter a i r  and 
serves as  a means of ventilation t o  remove noxious 
Gases fron the launcher room. The system also main- 
tains the equipment room temperature between &oO and 
+UO°F ar.3. relative hwnidi t~ between @ and sf$. 
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Compressor Building High- 
Pressure Air System Equipment 

The Compressor Building high-pressure a i r  system 
provides a t  the launch s i t e  the continuous supply of 
high pressure a i r  used t o  charge the missile nose 

HIGHPRESSURE AIR COMPRESSOR SKID 

Inst l .  No.: 
EAC Part T?o . : 

Lnstl. Test Reqm't. No.: 
procurement Spec. NO.: 

a i r  bottle and the launcher shelter a i r  reservoir. 
The system consists of a skid-mounted compressor, re- 
ceivers, control valves, f i l ters ,  and plumbing re- 
quired to  provlde the high-pressure a i r  required by a 
f l ight  of missiles. This system i s  capable of deliv- 
ering 5 Ibs of a i r  to each missile within 90 seconds 
and maintains this  a i r  a t  3000 k 100 psig. The de- 
livered a i r  has a dewpoint of - 6 5 O ~  when e-qanded t o  
atmospheric pressure. 

IM-PPA BASES Launch Equipment 

Shelter Nose-Cooling Skid 
The nose cooling skid consists of a cabinet contain- 
in@; the componen-s and controls necessary t o  circu- 
l a t e  chilled tmt :r t o  the mlssile nose. P'e nose 

4 

SHELTlIR NOSE-COOLING SKID 

Inst l .  lio.: 55-4032 
BAC Par . No. : 10-50324 
T.O. NO : 35E4-8-2-3 
Inst l .  "est Reqmltt. No.: D5-2307 
Procure1 ient Spec. No. : 010-50324 C 

cooling skid con,ains a f i l t e r ,  pmp and valves re- 
quired t o  autom,ically deliver chilled m t e r  t o  the 
missile nose up01 receipt of a si-l f r o m  the elee- 
t r i c a l  launehim equipment. The nose cooling skid 
control pmel  prsruides a selector sii.teh fo r  manual 
or automtic ope -ation. 
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Compressor Building 
Helium System Equipment 

Tie Compressor Bui3ding high-pressurc helitm cq~~ip- 
ment provides, at the launch site, storage of cowres- 
sed hel.ium gas, ailtomatically controlled transier of 
55 lbs of helium at 4300 k 100 psi& to cac!; missile, 
and recovery of the heli~m: gas in the event of mlssile 

HELIUM SYSTEM COMPRESOR SKID 

10-50136 
T.0. so.:  35314-3-1 
Instl. Test Reqm't. lie.: D5-2307 
Procurement Spec. NO.: 1x0-50132 

depressurization. The equipment consists of a skid- 
mounted compressor, manifolded high-pressure helim 
storage and recovery cylinders, ready-storage re- 
ceiver tanks, and the necessary control valves, 
filters and plumbing. 

I M - ~ ~ A  BASES launeh Equipment - 
Compressa~r Building Low- 

i Pressure Ikir System Equipment 
The Compressor Brilding low-pressure air system 
equipment provides, at the launch site, a ready source 
of low-pressure z ir fox. missile sustaining purge 
scavenging and ftr launching equipment pneumatic re- 
quirements. The system consists of a skid-mounted 

- 
LOW-PRESSUF E AIR COMPRESSOR AND DRYER 

Bstl. Pest Reqm't. No.: D5-2307 
Procureaent Spec. No.: DlO-50130 

de- 

siccators and plmbing required to provide the low- 
pressure air reqdirements of a flight of missiles. At 
the shelter the system provides 80 cfm of free air for 
10 dnutes at 1C psig for scavenging the missile nose 
section, and 3 cib of free air at 1/2 i 1/4 psig to 
continuously purse missile nose sections. Air is de- 
livered at +40°~ to +llO°F and a dewpoint of - 6 5 " ~  or 
l~T?er when expanled to atmosphere. This system pro- 
vides 100 psig air to the intake of the high pressure 
air compressor. 

BBE/NCI D5-4684 
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PROPELLANT SERVICING EQUIPMENT 

Hypergolie Fuel 
Servicing Equipment 

The hypergolic fuel servicing cart provides a l l  the 
equipment .needed t o  perform fueling operations with 
aniline and furfuryl alcohol (ANFA). The cart  is a 

HYPERGOLIC FUEL SERVICING EQUIPMENT 

self-contained, hand-operated unit which fuels and 
defuels the missile boost motor. It w i l l  store and 
transpor:. approxima~ely fjve gallons of a 30 to  '70 
mixture by weight of aniline and k f l u y l  alcohol. 
The car t  i s  transported on the JP-X and 80-octane 
servicing t rai ler .  

k % 
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Monitor Strstem Equipment 
The electr ical  w a i t o r  equipment provides monitoring 
funetions i n  the Jorrpressor Bui1d.i~. m e  monitor 
panel cabinet consists of the central monitor housed 
i n  a cabinet, and electr ical  conduit and cabling 
located in the Ccnpressor Buildinp7. 

MONITOR PANEL CABINET 

BAC Part No.: 
T.O. No.: 

Inst l .  T-st Reqm't. No.: D5-2307 
snt Spec. NO.: (D;rg. 1x0. f I 

The central monitor furxishes a status signal from 
each Compressor Euildirig t o  a monitor panel a t  the 
Squadron Operaticns Center i f  Cornpressor BuildFng 
equipment i s  not operating within limits. An annun- 
ciator panel on the central monitor gives warning of 
%roper equipmer t conditions. 
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Oxidizier Servicing Trailer 
The oxidizer ser~ricing t ra i l e r  i s  the ewiprnent re- 
quired to  transport oxidizer between the propellant 
acid fac i l i ty  iuld the launcher shelters, m3, to  rue1 
and defuel the missile boost ~ o t o r  sysr-en \iLth oxidi- 
zer (inhibited red fuming n i t r i c  acid), I?ne t r a i l e r  
also transports a pressurized emergency water supplv. 

OXIDIZER SERVICING TRAILER 

Instl .  NO. : 55-5120 
3AC Part l o .  : 10-50774 
T.0. No.: 35~3-6-14.-31 
Instl .  Test Reqm't. $10.: 35-2307 
Procurement Spec. Bo . : 310-50774 

The transfer of f luids  i s  accomplished b>- a pressure- 
re~ula ted  supply o.F nitrogen utilizing nitrogen gas 
bottles on the t ra i l e r .  

Tqe oxidizer servicing t ra i l e r  consists of a 520 gal- 
lon o.xidizer t,anB and flow system, a 135 gallon flush- 
in& vater tank and f l w  s:rstem, a pressurized nitro- 
gen fluid transfer system, and fume-scrubber. The 
t r a i l e r  also includes pp~xblng, servicing hoses, 
personnel deP3t.e showers, f11.tshing hose, an eleelr i -  
eal  system, and operating controls. Tile equipment 
also inclules suitable safetjr devices for  protection 
of personnel a7d flow operations. 

IW-991 BASES Launch Equipment 
. - 

JP-X and BOmOctane Fuel 
Servicing Trailer 
m e  JP-ji: and 80-~et8.l i: &el serviciw5 t r a i l e r  i s  the 
equigmmt reqaired t 9 t  t w > p o r t  J P - X  (JP-4 j e t  fuel  
a& , spsetr icsl  alethyUwdrazine) an& 80-octane 
fuel, anJ. to  fuel  ani defuel the missile boost motor 
system ari the ramje fuel  tanks. 

JP-X AND 808C-ANE FUEL 1 SERVICING TRAILER 

< "  The transfer of pr>pellants i s  aeconrpllshed by a 
\ pressure-re@ated susply of nitrogen, utilizinp: 

nitrogen gas b o t t l ~ s  on the t ra i l e r .  The nitrogen 
forms an inert gas3ous atmsphere for  fuel  transfer 
and storage. In tne ease of the 80-octane fuel. only, 
the missile i s  def ueled by a rneeRanicd instead 

- * of nitrogen. 

The JP-X and 80-octane Ikel servicing t r a i l e r  consists 
of a 270 gallon JI-X sturage tank and flow system, a 
320 gallon 80-octiae storage tw.nk and flow system, a 
pressurizing nitrtigen f luid transfer system, a JP-X 
flme-scmbber, p l d i n g ,  servicing hoses, e lectr ical  
system, and opera ,ing controls. m e  equipment also 
includes suitable safety devices for  protection of 
personnel and floa operations. The t r a i l e r  includes 
provisions for stsrage and transportation of the 
Q-pergolic fuel eervicing equipment. 
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IM-~QA BASES Launch Equipment 

Propellant Weight Equipment 
Tne propellant weighing equipment provides fo r  fuel  
to  be measured into the S P - X  and 80-octane servicing 
t ra i l e r  and for a-id t o  be measured into the oxidizer 
servicing t ra i l e r  within an accuracy of + 0.10$. The 

MAP(DL1NG 
EQUIPMENT 

MISSILE HANDLING AND TRANSPORT 

EQUIPMENT 

PROPELLINT WEIGHT EQUIPMENT 

Inst l .  No : 
BAC Part :b. : 
T.O. No.: 
Inst l .  Te:*t Reqmrt. KG. : D5-2307 
Procuremel t Spec. NO. : D~O-50776 

propelknt rreighing equipment consists of the pro- 
pellant weighing m~ehanism, control console, and 
calibration equipment, A propellant weighing mecha- 
nism and a control console are located a t  both the 
propellant fluel and propellant acid fac i l i t i es ,  One 
set  of calibration zquipment w i l l  be provided for  
calibrating both Tu:l and acid propellant weighing 
equipment. 
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M i s s i l e  Mobi le  L o a d e r  
The missile loader i s  used to handle the missile be- 
ixreen the missile t ra i l e r  and launcher-erector i n  the 

MISSILE MOBILE LOADER 

launcher shelter. The missile loader consists of a 
pneumatic-tired carrier, a revolving, self-powered 
crane, and a heel-type boom equipped with special 
hoistirq and restraining devices. A remote control 
device i s  provided to eontrol the movements of the 
crane from the launching shelter floor. Slings of 
padded braided s teel  strap are attached t o  the missile 
loader crane during missile transfer operations. 

IM-QPA BASES Haadling Equipment 

M lSS ILE HANDt lNG AND TRANSPORT EQUIPMENT 

Ordnance  Doi ly  
The ordnance dolly and j t s  adapter carriagel; provide 
for transportinp;, installing and removirq (1) the 

ORDNlNCE DOLLY 

-- 

B-istl, NO.: 55-5719 
acle part ?To. : 55-lJ.209 
T.O. Iio.: ,3534-8-2-2 
Inst l .  Test RecinV,. 310.: ?$A 
Procurement Spec. 110. : (Dig. No. ) 

missile warhead rrithin the launcher shelter, (2) the 
servo batteries and hydxaulic doors within the A & M 
shop and the launcher skalters, and (3) the target 
seeker antenna assembly withiri the A & M shop m d  the 
launcher shelter. 
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Missile cradiles of rfeltled s teel  on .ciocden base pieces, 
irken positiofied in  a37 airplane, support the missfle 
with missile rings for  a i r  transport. The missile 

MISSILE CRADLE 

EAC Part Pro. : 

nstl.  Test Reqmf t. Mo. : $ r ~  

cradles are equipped with provisions for  t i e  dorm of 
the load to the transport a i rcraf t .  A spring-loaded 
detent located on the l e f t  side of each cradle w i U  
lock the missile r i ry  i n  any of five rotated posi- 
tions. 

rm-99n BASES Handling Equipment 

Missile Trailer 
m e  missile t ra i l e r  shorn is used t o  transport the 
missile between the A & M shop and the launcher 

MISSILE TRAILER 

shelter. It i s  a sprix-mowted commercial type semi- 
t ra i l e r  with a single urle and citral wheels suitable 
for  hookup to a standard military prime mover, The 
t r a i l e r  i s  provided with vert ical  supports, front and 
rear  saddles and clamp, an intermediate jaclr, longi- 
tudinal t i e  do%as and I ladder. 

The r Jss i l e  t r a i l e r  i c  equipped rrith a protective 
cover to provide protection of external missile sur- 
faces f r m  the elements, 
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Aircraft Loading Trailer 
The aircraf t  loading t ra i l e r  i s  a special purpose, 
four-%?heel vehicle designed t o  transport the missile 
to  and from the transport airplane. The t ra i l e r  i s  
air transporzable rrith a missile fuselage loarl. 

AIRCRAFT LOADING TRAILER 

I*-PPA B A S E S  H a ~ d l i a g  Equipment 

inst l .  Test Xeqm". 110.: 

Missile Rings 
14issile rings are ]wIded, welded-steel s t ructwes 
formed i n  trio half sections (upper and lolrer) iihich 

MISSILE RINGS 

Inst l .  )TOm: 

BAC Part To, : 
T.O. 180.: 
Inst l .  T e ~ t  Reqm't. No.: l?A 
Procureme 1% Spec. no. : (hrg . 110. ) 

are bolted togethe- t o  f i t  the contour of the missile. 
The outer circumfe-ence of the rings incorporates the 
track t o  a c c o m o ~ , e  the t r a i l e r  rollers,  t i e  down 
ropes and, i n  the rase of the fonmrd ring, the riom 
gear drive cl~aain. Detent catches are  located on the 
circumference of t ~ e  rings t o  f i x  them i n  any of 
several rotational positions on their  cradles. Mis- 
s i l e  rings provide for  attachment t o  hoisting equip- 
ment, 

Bm&C-/N& D5-4484 ( 5.5 
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Missile Shop Cradles 
m e  missile shop cradles provide support of the mis- 
s i l e  i n  the A 8i M shop during inspection, assenloly, 
and operational tes t .  The cradles also support the 
complete -xissile or nctssile fuselage during inside 
storwe. 

I H - 9 9 ~  BASES Hfindling Equipment 

Special Toals and Fixtures 
Boeing Document ~5-1477, "Special Tools and Fixtures," 
defines one s e t  of eqripment designated as  special 
tools and fiutures. 'Be special tools and fixt,mes 
r;efined therein are tlrose iterrs used a t  an M-93A 
Sase for puryoses of nstallation, asse&ly, protec- 
$ion, a l i t~ment ,  spec la1 handling, and mintemnee 
of Q4-9;1.4 ~ A s s i l e s  en 5. fo r  the asseizbly m d  min te -  
name of ceriain i twi of )reapon support equipment. 

- 
M ISSILE SHOP CRADLES 

Procurement Spec. Mo . : ( ~ g .  No. ) 

The aZssile shop cra&les consist of a se t  of ttro 
steel fabricated support stands contoured to the 
missile diaaneter, Pads are provided t o  distribute 
the missile load t o  protect the Paselage exterior 
from dmage. 
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COMPRESSOR BU IlD ING 
HIGH-PRESSURE AIR SYSTEM 

COMPRESSOR BUILDING HIGH-PRESSURE 
AIR SYSTEM 

-OMPRESSOR BUILLbING LOW-PRESSURE 
AIR SYSTEM 

COMPRESSOR BUlLDlNG HELIUM SYSTE& 

LAUNCHER SHELTEFI HYDRAULIC SYSTEM 

LAUNCHER SHELTER AIR CONDITIONING 
SYSTEM 

A 8 4 Sflop CHILLED WATER SYSTEM 

BASE CHILLED &ATE? SYSTEM 

'ASE HOT WATER SCITEM 

BASE ELECTRICAL PCIWER DISTRIBUTION 

LAUNCH CONTROL SY5TEM 

ASE WEAPON CONTRCIL SYSTEM 



COMPRESSOR BUILDING HELIUM SYSTEM 

LOW DRESSURE HlQH DRESSURE 
COMDRESSOR 

LOW DRESSURL AIR 
CONTROL CUBICLE 

COMPRESSOR BUILDING LOW-PRESSURE AIR SYSTEM 
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LAUNCHER SHELTER 
AIR CONDITIONING SYSTEM 

IM-39A BASES General Information 



A { M  SHOP CHILLED WATER SYSTEM 
ONE (HILLER 4 TW CAPACITV 
TEMPEPATWE (HILLED. WTWT 35'F ss IUPPW ...... knT"D1 

BASE CHILLED WATER SYSTEM 

M I S S I L E  ACTUA 

P R E S S U R E  4 
TEMPERATURE MONITOR 

FEED TANK WE CW~LEU i TON CAPKITY 
TEMPERATUPE U C L E P  CVfW 

CHECK OUT -- SUPPLY 
CHILLED W --- R E T U R N  
PUMP 

A & M SHOP CHILLED WATER SYSTEM 



BASE ELECTRICAL POWER DISTRIBUTION 

-G=-'-"-- - 

E5 EACH I2,000,000 

BASE HOT WATER SYSTEM 



- General lnforlnotion im-99~ BASES 

BASE WEAPON CONTROL SYSTEM LAUNCH CONTROL SYSTEM 

The following two diagrams define 

the base weapon control system. 
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COAXIAL PISTPIBUTIMI WSTLM 
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BASE W E A P O N  CONTROL SYSTEM - A & M SHOP 

ANT, N a Z  

BASE W E A P O N  CONTROL SYSTEM - G A T  FACILITY 
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