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In OTD's integrated concept of environmPntRl 1:estine., systerna or cornpon~nts 

can he subjected to the full range of simulated space environrnenl:s in one 

facility with a minimum of teat specimen handling. Thermal-vacuum, EMI/EM.C, 

static loading, and dynamic vibration, acoustic noise, and other teats are per­

formed in a self-contained 6'>, 000 11qt1ArP foor cl Pan 1"oom ares, About hAlf of 

this space ts "high bay" and the entire fitcility incorporate!! monorail and 

bridge crane sup~orting structures tor specimen and fixt~re haudliug. (See 

Figure 1.) 

2. ACOUSTIC TEST FACILITY 

Acoustic testing is performed in a 4500 cubic foot rever~er&nt chamber (Figure 

2), isolated from the building walls by three inches of cork and serviced by 

a control room 11nd 1 i quid ni trogPn vRpori ll,"ltion plant. The internal chamber 

dimenl!lions (?O'L x 16'"'1 11 14 111) R,E" opthni:r.ed fnr Pxdr-at:icm of a rainimum of 

nine modes in tt:e 1/:3-octave bitnd ce-ntered at 100 Hz, Modal f>lrci tAtion in­

creases tor higher 1/3-octave bands. 

A 3~-cycle exponential horn couples the acoustic noise source to the ch~mber 

at a ceiling corner to 111axi111ize·modal excitation. Acoustic noiae is generated 

by modulating a stream of gaseous nitrogen using a Wyle Mod@l WAS 3000 noi.se 

rnm11ducPr. The temperature of the gae fed into the chamber is mainlained at 

70°F ± 10°F. 

Control and recording of the testing environment and specimen response is per­

formed in the separate acoustically treated control room. Tlo.fo closed circuit 

televi!lion canteras 11101tntecl in the reverberation chamber perniit remot:e visual 

monitoring of the tests fl::0111 the cou trol room. 
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Spectrum shaping is accomplished from this control room wtth a B & K Model 

123 l /3-octavc band shaper. Overall sound pressure lcve ls of 157 db maximum 

ai:-e attainable with the chamber empty. The spanal distribution with.in an 

imaginary sphere 10 feet in diarnetE>r centered in the chamber is uniform to 

with in :!:l db• (Spectt",1m shaping within the empty chamber will conform to 

MIL-STD-810B Category B,) 

The noise spect rwu in the chamber is monitored at the control console by i:ak­

ing an averaga reading from the two to six B & K Typa 4134 condE>nser 111i.crophoncs 

in the chamber. Ind iv idua 1 microphone ou tputA can al so he men i tored. 

3 • VIBRATION TEST f'ACILITY 

A specially-constructed self-contained facility of 5500 square feet (r'igure 3), 

built within the main building walls, is used for vibration testing. Separate 

areas for test, test setup, storage, po.rer amplifiers, ~nd shaker cooling ~ys­

tems a.re provided in the facility, Vibration test performance is monitored and 

controlled from a 1500 square foot computer~floorad control ro001 shared with 

tho 70 Channel Dynamice Data System, In the main test area shakerc are mounted 

to an inertia block that is 30 feet x 50 feet in size weighing 1,5 million 

pounds which acts as a reaction tMSs for the 601 000 force pound maximum vibra­

tion capability. 

Six MB Electronics Cl50 shakers rated at 151 000 pounds force each, are avail­

able in the facility. The mobility pruvitled by air bearing bases on these 

shrt.kers and several readily accessible amplifier aml cooling system outlets 

located around the seismic l!lBss permit a large degree of flexibility in multi­

shakor arrangements. 

Four MB Electronics automatic sine and random control syst4!!ms are available 

for use singly or in culllhinatiuu for rnulLi-sh.aker tes tlil employing a. Chi!!l.dwick­

Helmuth four-channel phase and amplitude conLrol sys Lem. All four systel1l8 

c&n be progratrmed for one through four shaker selups aL Lhe control consoles 

through an electrical patch board system. 
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The facility is well supported by an electronics service staff with the ap­

propriate equipment to permit ra!)id modification .and repair. Rigging equip­

ment, hoi:!lta, slip tablt!!!! and hydrostatic bear iugl:I and aa Uuhol t c·Di. c:kie au to-

111ati c accelPrometer calibration system are also included in the facility to 

Sll()port tes L aclivi Li!c!B. 

4. DYNA..'1IC DATA SYSTEM 

Both acoustic and vibration testing are l!lerviced by a Dynamic Data System 

(DDS) Occupying one half of the vibration control room. The DDS is used to 

acquire7 record, analy.:e, and display the response signals from Lhe specimens 

in the acoustic or vibration environments. The 20 instrument cabinets compri­

sing the l!ly.stem, provide! six ma;or functions during tht!! conduct of an indivual 

test. 

The Signal Comlilioning seclion of the system cau accon111odale up to 32 eight­

wir~, resistance type strain gages and up to 66 plezoeleclric accelQrometcrs 

and 12 channels of all purpol!le buffer amplifiers. 

Lip to 70 Mark 4000 multiplext!!d cha.nnell!I of DC to 4 K:lz t.nfort1tation on ..i single 

magnetic tape can be ,ecorded with the system. In addition, 14 wideband FM 

channels of DC to 20 KHz information can be recorded simultaneously, The 

reproduction instrumentation can simultan~ously recov~r up to 15 multiplexed 

signals and all of the FM channels. 

The DDS has the cop,.,bili ty of an:3.lyzing sine and random vibration signals 

and third-octave acoustic signals, In addition, transfer function and phase 

anglt!! plots can be readily produce>cl by the DDS. 

The DDS hag a four bay console from which an O[U?rlltor may moni ror sny major 

function of r-he data system utfli.r:fng osci 1 lo~copPl'I, m,er-Pr.s, ,md freq11Pncy 

counter&. 'l'wo lrig 11 11" Time Code Gl!nerator/Translators arl! incorporar-ed in 

the console which visually and electrically display either real ti.me or tape, 
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The ElC'ctromagnctic Compatibi.Hty (EMC) Test Facility (Figure 4) is capable 

of testing a wide variety of specimens to the most recent military specifica­

tiom1. Test specimens have successfully been subjected to the requirements of 

MIL S'ID 461A, MIL STD 462, MIL E-6051C-D and MIL STD 826A, 

The shielded enclosure is composed of two adjacent roo~s; a control area which 

houses all the electronic equipment or thl' controlR for remotP operation of 

thosP eqllipments whi_('h 1aust he located nPnrhy the test spe-ci1nen; 11ncl a teet 

area, t1ie dimensions of which are 16 feet high, 20 feet wide, 3 S feet long. 

The two rooms may be RF isolated from each other. 

The test equipment consists of semi-automatic spectrum surveillance receivers 

(FairchildRlectro-Metrics FSS-25DD and Singer EMA-910) which allow spectrum 

monitoring from 30 Hl!! through 10,5 GH:i:.. Various oacillatora and tuned power 

amplifiers allow electric and magnt'!,tic f:i.Pld gt'!,ner11tion from 30 KHz through 

l2.4 GHz w-ith adequate power to pe.rfom to Standard Mil Spec requirements. 

Filtered (30 Hz - 12 GHz) power sources for the facility include 25 KJ/A of 

400 Hz three phase power, 60 H?. thriee phase power and greater than S KW OC 

capability, 

In all phases of the design of this facility, personnel and lt:!sl specime,1 

safety was of paramonnt imports.nee. 

6, THERMAL-VACITTJM lABORATORY 

There are five chambers in OTD 1 s thermal/vacuum chamber complex. The two 

largeat include a sphere fifty feet in diameter designated "Chamber A", and 

a cylinder thirty feet in diameter by thirty-three feet long designated 

"Cha111ber 8". (See Figures 5 and 6.) 

Thi> shPlls of both chambers are fabricated from stainless steel and cont:.aio 

1rnm~ro11s fl!!nged penetra tiona for cabling, viewports, cooling lines, et.c, 
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'Both chambers are equipped with 30-foot diameter removable heads, folly auto­

mated, which fully open to •llow hori~ontal test specimen entry into each 

charaber. 

J::ach chamber is equipped with a monorail system capable of transporting test 

specimens weighing up to 12-1/2 tons into cheir respective chambers. 

Thermal Rhrouds on the inRi de of thP chamb.Prs provi rl.P A heAt Bink capAhil i ty 

of aheorhine; up to 300 KW u11der steady !I tate conditions. Chamber "A" is fur­

ther equipped with au infrared laap array which is capable of providing ther~al 

energy trom near eero to greater than 200 watts per square toot over a 24 foot 

long cyclindrical test zone and a diaI1eter to 11 feat. 

The chamber vacuum systems are capable of providing environmental pressures 
-7 

down to 3 x 10 torr. (See Figure 7,) 

Internal ... allcw11ys, ladders and plAtforms allow access to 411 areas of the 

chambers. Man tloors, with safety interlocks, provide i_ngress to thll'! chRmbt!!r.a 

when the main 30 foot dia!lleter heads a-re closed. Accesll locks are built outo 

the chamber. They are small (7 feet x 9 feet) cylindrical chambers cunnectetl 

to the main chamber by a thirty inch diameter doubly flanged penetration which 

111ay he fitted with a variety of vAlves to allow air-lock capability. External 

plaLforiull, walkways and ladders are provided to allow access to penetrations 

and various are~s of Lhe ch.mber shells. 

Chambers A and B each have an Isolation Syste1n consisting of a aaster support 

fixture mounted on a cruciform ass()mbly with a large ballast container. Arti­

cles to be tested are mounted on thi.s fixture. The purpose of the isolation 

system is to minimlze relative motion between the system under teat and moni­

toring or measuring devices. (System testa h•ve demonstrated that relative 

motion between teat article and monitoring devices do not exceed 2,2 x 10--5 

rad/ sec.) 
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This system is isolated from ground-borne vibration by BaTry Pneumatic Iso­

lators, and from chamber-borne vibration by rubber diaphragms encircling the 

master fixture legs at the point of entry into the chamber. The Barry Iso­

lators provide the ~yste~ with a rigid body natural frequency of 1,5 cpe, and 

a damping ratio of SO percent of critical damping. All structural members 

.. ere designed vi th natural frequenciO!!s of 30 cps. These boum'lary values al low 

for quiet system operation in a critical region of 5 - 15 cps. 

Chamber A has a system of six collimators with targets which can be utilized 

to evaluato camera systems at simulated space thermal and vacuu111 conditiona. 

Tha collimators are located at variuus scan and field angles and are mounted 

nn a vibracion-free iRolation system which is an integral part of the chamber 

test article support system. 

Each collimator displays to1t targets at distances simulating space orbit. 

The target assembly contains resolution, focus, and density target8 and other 

sped.al fP.atures utilized in evaluating the performance of a camcrA system. 

The targets ,u·e i1 luminated through a light pipe from a la111p syate111 located 

outsido the chaaiber and controlled by a console located ln the control room. 

The collimator ill a cassegrain all reflective type optical system with an ef­

fective (o<.:a.l length of 420 inch.es and a 22-inch aperture and ia conatruct:cd 

fro~ Cer~Vlt material. The secondary mirror is motorized and controlled re­

motely from t"ne control room. The collia1,1tor system ie located in a benign 

area to minimize temperature effects. 

In addition, each colli11111tor has a. verification system to obtain interfero­

metric data in order to evaluate the qua.liey of the wavefront and the location 

of the focal plane. The verification system consists of a scattcrplate intcr­

fero1ueter, an optical flat retroreflector on the target as11embly and a record­

ing ca:uera. A closed circuit television ie also provided for ran:ote viewing 

of the interferogram and is utilii?;ed whenever the secondary mirror is l!ldjusted 

to optimize alignment of the optical system. 

1.'.3 BIF 007-0496-74 
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A four point mounting system is located on the 111Ass support fixture to pro­

vide alignment of the test article to the test col 1iJ11a.tors. 

As shown in Figure 8 the aft mounting points are cornpol!led of manually opera­

ted screw jacks assemblies. These jacks provide leveling adjustments (up 

and down) and are also cnpable of two axis translation. The jack"article 

iotertace is made via a spherical bearing wb.ich permits the two att ll!OUnts 

to be used as a pivot. 

The two for.Tard mounts have mot.or driven screw jacks to provide up-down poei­

rioning of approximately +7. 5 inches. Thia permirs the test article to be 

pitched ±2.5 degrees. Ba.ch of the driven jacks are equipped with manually 

operated jacks (mounted "piggyback") to provide additional vertical adjust­

mant for initial leveling. This insures that the range of the driven jacks 

i.s mllfntained. 

Remote positioning of the article is accomplished vf.11. a contro1 and di.splay 

console located in the control room. The console provides motor coimiand 

signals and contains a digital and analog display corresponding to the height 

position of each jack. Reference to Figure 8 shws that these jacks are di­

rect coupled and drivl!n from a single l!Dtor. Thus, barring eome form of de­

coupling, the two jacks track each other with a hi~h di!gree of accuracy. 

Further, since each jack is monitored independently isuch a malfunction would 

be r~adily obe~rv~d. 

Additivual diagnoi;t;ics monitored and displayed to enhance fail-safe operation 

include temperature at critical points of the m1::chanlsm and pitch liiuiL slops. 

It should be noted that if the drive motor exceeds its rated temperature or 

If the maximum pitch angle is exceeded, the drive mechanism is automatically 

shut off. Detail design parameters are included in Table 7. 

A Low Level Vibration Detection System (VDS) is used with Chamber A which can 

detect and record up to fifteen independent vibration signals. When used in 

coojunction with its associated transducer/amplifier sensors and the Dynamic 

14 
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Data System the VDS can produ<.:e engineering unit data from vibratory inputs 

in the 10-S iochee1secoml range. The VDS can also be used to detect,. record,. 

reprutluce an<l compare the tranRlarional 11.nd rotational aotion of two independ­

ent structures. 

The VDS can accept analog signals which range from ±5000 mill! vol ts to ± 5 

millivolts full scale. 

Controls for operating Chambers A and Band performing tests are located In 

ll r.entrRl control room adjoining tht> high-hay chllmhf'T RTt>a. ChArnber controls 

arf' integrated in a single larae control console. 

'£he remaini.ng chamber!! in the thermal vi!lcuum complex i.nclude ChllmhE>t' ·"D" ,.,hi.ch 

is equipped with an internally mounted platform, supported cm an air suspensi.on 

system, isolating it from the chamber-support equipment and the shell. Ex­

terior to thi11 chamber are two large masses that can be used to mount seneitive 

alignment equipment throngh cle11r pt>nP.trsti ons. Adj us table platforms are lo­

cated both inside on the stable platform and e~ternal on the large masses. 

Cha111ber "E'' has a highly versatile 11ix- 2:one thermal shroud. Each zone- is f.n­

de,pendently capable of si11ulating a black body at a different temperature or 

a black body with a programmed te~perature profile. 

Chamber "F'' is a 6 1 D x &'L high vacuum chamber used for auha!l!lt-111hly te11ting. 

7. CHAMBER DETAILS 

The specific details of Chambers A, B, D, E and F are su1111Uari zed i.n Tab lee 1 

through 7. 
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Configuration 

Chamber Volume 

Test Envelope 

Shroud Capabilily 

P11mpdown Times 

Pll11lping Sys tll!UlS 
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'l'ABLB I 

CHAMBER A DETAILS 

PM-1500-X 

Spherical with attached horizontal cylinder that 

includes door, 

7. 2 ;c 104 ft3 

26 1D :x 40' L cylinder 

300 KW heat capacity@ Ii.quid nitrogen temp. 

0.9 or betler :surface emissivity. 

10-5 '1' orr range iu 5 hrs. with loads. 

-8 
8 x 10 torr range in 10 hours. 

Mechanical and Roote blowers - 6000 cfm, 

Lj quid nitrogen cryopump +7 10 liters H20/ sec 

@ 10-5 Torr range. 

20°K 106 -5 
cryopump - liters N2/sec@ 10 Torr 

ra.nF;@ - 2400 watts@ 20°K 

Ion pumps 2000 liters air/sec@ 10 5 Torr 

range. 

Titanium sublimadon - 1 gram hr, onto LN2 1;mrface 0 

Auxiliary Roughing - 3000 cfm, 

17 
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Warmup 

Thermal Simulation 

Control Console 

Equipment Handling 

Specimen Mounting 

Airlock 
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PM-1500-X 

TABLE 1 (Continued) 

Gaseous nigrogcn warmup system for liquid nitrogen 

shrouds, 

12 zone infrared heat flux simulator {300 KW) 

19 2one thermal interface control system. 

Central control console. 

Complete prc11nurc gauging systcut • atmos., to 10-10 

•rorr wl th recording, 

Temperature indicators and recording for chamber 

data. 

Monorail system exterior and interior of chamber 

capable of 25,000 lbe. 

Four bardpoints which are an integral part of 

large 11ei11mic mass which is vi.hratton isolated 

from chamber, support equipment, and hui lding, 
·-

Airlock provtdee C8.[ll'thi1 i ty to i n.11Prt or remove 

items from environment during teat - pmuped by 

auxiliary roughing ayatem. 

18 
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Test Article Diameter 

Test Article Length 

Incident Radiant Heat 
Flux 

Auri Ii Ary He11ter Zone!! 

Thermal lnatru111entation 

PM-1500-X 

TABLE 2 

CHAMBER A THERMAL CAPABILITY 

A 111i.nlrrium of 6 feet or leis in iipecial cases. 

A maximum of ll feet. 

Very·short lengths can be accommodated subject to 

the mounting requi.rements. 

Maximum of 24 feet i.f only the array is used. 

Maximum of 44 feet if the array and auxiliary 

headers are used. 

2 
From nea.r Oto greater than 200 watts/ft over the 

24 foot long test apace. 

Six (6) zones @ .5 KW 

'fhi rteeo (13} zones @ 2 KW 

48 IR Array Control Thermocouplea 

80 Auxiliary heater control thermocouples 

226 General Temperature Data Ther111ocouples 

without array. 

178 General Temperature Data Thermocouples 

with array. 

36 paira of copper leads for use with calorilTll!ters, 

thermoplles, etc., available within chamber. 

206 pairs o[ spare copper leads can be made avail­

able at chamber for use with additional thermo­

couple or other data signals. 

19 BIF 007-0496-74 
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IR Arn1y Control 

Auxiliary Heater 
Controls 

Temperature Data 
Acquisition 

Temperature Data 
Access 
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TABLE 2 (Conti m1ed) 

PH-1500-X 

St111ady 11tate by manual set-point or automatic 

proportional temperature feedback. 

Time-variable temperature by chart program111er with 

choice of cycle ~imc. 

Steady state by manual &et-point or automatic 

proportional temperature feedback. 

Will accept external Ternp-Time program signal. 

L6N 576 channel data acquisition and scanning sys­

tem with O.ldF nsolution, digital data display, 

commutable dual level al&I'llls 1 printer and paper 

tape punch data output. 

326l1 pin patchboard system for direct accesa to 

all data/ control dgnale using precision measuring 

eqL1ipl!'lent 0 

816 pin patchboard syatem for control sLgnal 

&P.1 ec ti on. 

20 

Hx 9E8REiT 

______________ A~p~p_ro_v_ed_fo_r ~.19.lease: 2025/07/25 C05128222. ________________ _ 



C05128222 

Confi11;uration 

Chamber Volume 
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Shroud Cap~hility 

Pumpdowt1 Tlmes 

Pumping Systems 
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TA'BT,E 3 

CHAMBER B DETAILS 

PM-1500-X 

Horizontal cylinder with full opening door. 

+4 2 0 7 X 10 ft3 • 

26 1 D x 28 1 L Cylinde-r. 

Ti!!mperature control 40°F to lOO"F. 

Besting a.nd cooling rat~ is 0.2°F/111.ln to 2.0°F/a1in. 

Glycol heat exchange fluid. 

-5 10 Torr range in 10 hrs io gH loads. 

·6 5 :x. 10 Torr range in 12 hours. 

Mechanical and roots blowers 6000 cfm, 

Liquid nitrogen cryopump - 1.4 X 106 liters 

H20/sec @I 
-S 

10 Torr range, 300 KW. 

20°K cryopump - subcooler 106 liters N/sE!C@ 

10-6 Torr range, 2400 watts@ 20°K, 

Ion pumps - 2000 liters air/sec@ 10-6 Torr range. 

Titanium sublimation - l gram/hr. sublimation 

rate onto liquid ntt:rogen cooled surface. 

Auxiliary roughing - 3000 cfm, 

21 BIF 007-04%-74 
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War,mup 

Control Console 

Tha:i:ii!ii,l Ins t:ru-
mentation and 
Contt'i:il 

Equ.lp111.ent Handling 

Speci•~ Mounting 

Aidock 
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TABLE l (Continued) 

Gaseous nitrogen warrnup for' 

CEm!:ral conlrol console, 

Complete pressure gauging -

with recording. 

PM-1500-X 

liquid nitrogen panels, 

Atmos to 10-10 Torr 

Nona presently installecl. ltowever, Chamber A 

fbartnal Instrumentation an4 control capabil i.i::tes 

ca.n be extended to cover Chamber B for a 

No111inal coat. 

Monorail syste111 exteti,o,r aod tnterio, of chamber 

capable of 25~ 000 lbs, 

Fourhardpoints which are an integral part of 
large seismic mass which is vibration isolated 

frilin chamber, equipment;,. and building. 

Airlock provides capability to insert OT remove 

items from environment during test - pumped by 

auxiliary roughing system. 

NOTE: Chambers A and B shs.re common 300 KW subet:HllE!t, 6000 cfm roL1ghit1g 
skid, two 1200 watt, 2o•x helium refrigeratcrr ■, and CN2 warmup 
systems. Both systema can operate simultaneously. 

Bi:F 007-0496-74 
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Configurut iun 

Chamber Volume 

Test Envelope 

T!:!mperaturc 
Capability 

Pumpdown Times 
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TABL!l 4 

CllAMDER D DETAILS 

PM- l.51'.lo-x 

Horl11unlal orientation. full opening door 12' 
x 12 1 isolated platfor~. 

12.5' dia~. by 13' straight shell plua 6 1 diam, 
by 4' protuberance at right angle to main shell. 

Overall length 17.8 ft• 
Total volume 2200 ft 

10' long x 3,25' high x 3,1' wide inside shroud 
oriented perpendicular to main chamber axis, 

Range - 40°F to lOO"F nominal 
26°F to 130°F actual 

rcmp, Gradient - ~: 20 dynamic 
lo static 

Rate of Change: O. 2°F/min to 2,0°F/mln con­
tinuously variable. 

Internal Reat Load: 1000 watts. 

atm to 10µ l h"ur (rough pump only). 
atm to 5 x 10-4 Torr - ?. hours with loads. 
atm to 5 x 10·5 Torr - 13 hours. 

1----------+-------------------------•«-
P11mp Systems Roughing System: Model 412 mechanic.Al p!1mp -

100 cf111, 
Model 615 blower - 1250 cfm, 

Diffusion Pump!!: 'I'w'o (2) NRC :-fodel HS20 
Diffusion Pump type 165 
inlet diameter: 21.25 inches 
Maximum pumping speed: 
17,500 1/sec air 
21,000 1/sec helium 

DP Baffle! Double chevron LN2 baffle. 

5 tier vater cone baffle. 

Holding Pu,np: Welch Model 1397 425 Liters/min. 
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Special Incident Energy 
Sy.stem (SIES) 

0 ther Special 
:reatures: 

TABLE 4 (Continued) 

Energy Source: 10 XW' water cooled x:enou 
lamp temperature controlled fused silicon 
diffuser. 

PM-1500-X 

Beam: 26" diameter of diffuse radiation in .a 
plane 6" from diffuser, 

2 
Intensity Range: 5 to 25 watts/ft conlinually 
adjustable l?.!.!.!l!. 0 to 1406 F diffuser plate 
temperature, 

Uniformity: ±5% in area; ±2% in time temp: 
±2° in set point; 0,1°F across diffuser plate. 

Spectrum: filtered xenon source, 

F.nergy Distribution: ±151 of Lambertian. 

3211 aato collimating mirror on 2 axi1 poeitioner 
(azimuth and elevation). 

Laser interferometer on 3 axis positioncr 
capable of positioning to within 0,5 ~icron 
(5 x 10- 7 inche1). 

Isolated table 12 1 x 12', 

2 axis cainera 1t1ount exterior to chs:m.ber. 

Pedestal mounted T-2 theodolite exterior to 
chamber. 

2A 
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TABLE 5 

CHAMBER E DETAILS 

PM-1500-X 

Horizontal cylinder with full opening door, 

l0 1D X 12'1 cylinder 

6 zone shroud, each zone capable of operation 

from -65°F to 200°F. 

Each zone programmable. 

Atmos, to 
-7 

lO in 8 hours, 

Atmos, to 30 microc1s in 30 min, with load Pi, 

Atmos, to l X 
10-5 Torr in 2 hours with loads. 

Atmos, to l 1t 10-6 Torr in 4 hours wiLl1 lo1;1d, 

Mechanical and roots blowers, 

Two each 1 O" NRC dt ffosi nn pumps with T.N2 baffle, 

Liquid nitrogen crynp11mp, 

20°K cryopump - 200 watts ~ 20°K, 

CPntrfl.l control console. 

Instrumentation to iueasure and record atmos, 

to 
-9 

lO Torr. 

Contains the thermal progra.l!llllers and readouts 

for the 6 therm&! zones. 

On rail inside. 

Door sounting to 1000 lbs. 
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TABLE 6 

CHAMBER F DETAILS 

Horizoutal cylinder. 

6'D x 6'L 

---

Mechanical pumps and roots blower. 

PM-15O0-X 

Two 10" diffusion pumps with LN baffles 
2 

and valves. 

&tmos. to 10-S To-rr in l hr. 

l 
-6 

x 10 TorT. 

Control of all pumping equipment. 

Pressure gauging from atmos. to 10-9 Torr. 

2.6 BU! 007-0496-74 
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TABLE 7 

CIIAMBEit A PITCH MECHANISM DESIGN PARAME'I'li:RS 

l. Load drive capability - 4200 pound/jack 

2. Drive rate at maximl.llll loading 

Low speed 

High speed 

0.15 deg/ m.in 

0.30 deg/min 

3. Pfach angle range - +2. 5 degre.e11 

4. Positioning accuracy (initial alignment) 

Pitch ±15 arc-seconds 

Roll ±18 arc-seconds 

Yaw ±10 arc-seconds 

5. Pitch angle accuracy -- ±15 arc-seconds over maximum range 

6. Deviation in roll and yaw during operation ±15 arc-seconds 

PM-1500-X 
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