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9204-SHC64-209 

Copy# , 

14 December 1964 

Transmitted herewith are five (5) copies each of the DD-250 form 
covering the shipment of the Main Camera Preliminary Interface Spec
ification (9204-SHC64-191) under Contract MB-1957 on 19 November 1964. 

Copies #1, #2 and #3 of this document were hand carried to 
L_ ____ -' 

on 19 November 1964, Copy #9 is enclosed for your records. 

Please sign two (2) copies of the DD-250 form and return to W, N, Snouffer, 
P,O, Box 115, Bedford, Massachusetts. 

Very truly yours, 

( I . __,:,, 
"-. , ~~--------. 

/1, E, Lilley, 
Contract Administrator 
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MAIN CAMERA 

INTERFACE SPECIFICATION 

1,0 SCOPE 

Thie 1pec:ification defiae1 requir-u for the interface of the 

maia c-• aa1embly with the apacecraft, Interface requirement■ of the 

Stellar/Index (S/1) caner& and Recovery Takeup, which are also provided 

by the camera manufacturer, are defined in separate documenta. 

2.0 OPERATIONAL SEQUENCE 

2.1 Miaaion Duration 

Five to ten daya. 

2.2 Photographic Operation 

Duration of photographic operation ia between 1.5 and 2.5 hours 

total, depending on orbital altitude, and aaawning aiJm.lltaneoua operation 

ff both optical hara, Thia period will be expended 

c~cles of operation, with a maxillll.ltll cycle length of 

2.3 Camera Operation 

in a maxillllllll of 30 

15 minute■• 

Maxinauu duration of camera operation is G hour■ total, including 

photographic operation, start/atop aequence, and rewind. This asaumes 

aimultaneous operation of both optical bars. 

SPECIAL I IAP.JOLIP'.JG 
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3.0 CAMERA COO'FlGURATlON 

3.1 c-ra Daacription 

The main c11111era cc:mpriaea two optical hara mounted in a trues .. 
frame. Each optical bar ia a self-contained imaging ■yatem, including 

optics, film tran■port, film 1upply, and drivaa. The optical line1 of 

eight intersect at 30° for 1tarao effect, The optical hara rotate con• 

tinuoualy, but fr-a are expoead only through a acan angle of 120°. 

Film ia recycled within the optical bar■ to complete expo■ura of all 

frames, Following exposure of the film load, a leader ia spliced to the 

film 'aboard the rotating el-nta, and the expoaed film ia apooled into 

the recovery vehicle, 

3.2 Camera Sii:e 

The main c-ra, aa shown on drawing No. SK67665, occupies a 

cylindrical envelope 171•inchea long by 110-inchea di-ter, 

3,3 Structural Interface 

Structural cotmection of the camera to the spacecraft shall be 

at three bolts located by coordinated tooling to be provided by the 

camera manufacturer. The bolt circle diameter shall be lOG•inchea, 

Brackets ■hall be provided on the apacecraft which accOIIIOOdate the c-ra 

truaa joint detail, and which aupport the camera during aaaembly without 

use of the interface bolt■, 

3,4 Electrical Interface 

Main cllllltlra laade ■hall terminate at eleven electrical connector■ 

at a na,tually acceptable point on the vehicle wall, Function of each 

connector shall be a■ follows: 

SPECIAL HANDLING 
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3.4.1 Prime Power, Optical Bar A 

3.4.2 Prime Powu, Optical Bar B 

3.4.3\ Programier COllllland■ 

3.4.4 Telemetry Signal1, Optical Bar A 

3.4.5 Telemetry Signals, Optical Bar B 

3.4.6 Ground Teat Signal Input, Optical Bar A 

3.4.7 Ground Teat Signal Input, Optical Bar B 

8.4,8 Ground Teat Signal Output, Optical Bar A 

3.4.9 Ground Teat Signal Output, Optical Bar B 

3.4.10 Recovery Takeup Control 

3.4.11 Stellar/Index c-r• Control 

3,5 Takeup Chutee 

The c-ra lllallllfacturer ahall furnish and inetall two film chute, 

betwean the main c-ra and the recovery vehicle, and ahall in1tall the 

cut/aaal unit( ■) to sever all filma and ■eal the opening in the recovery 

•ehicle. 

' 3.G Window Baffle 

The camera manufacturer shall furnish and in■ tall a light baffle 

, nom the main c-ra to a 111.1tually acceptable interface around the window 

opening. 

SPECIAL I tArodDLtr..io 
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4. 0 CAl£RA WEIGHT Am) BAJ»ICE 

The main c11111era ehall -igh 2200•pounde plua 880•pounde film load 

for a total of 3080-pound■ ( e.cluaive of S/I camera and recovery takeup). 

4.2 Center of Gravity 

During launch end aiJmiltaneoue operation of the optical bars, 

center of gravity ia aa ahown in drawing No. 8Jt67665, During individual 

optical bar operation, the center of gravity will ■hift toward the takeup 

apool of the optical bar in use, the maxillalDI ■hift being 18•inche■ with 

full film load at one end of the camera. 

4,3 Static Momenta of Inertia 

Momenta of inertia of the ~omplete main cmnera with full film load 

in the aupply apoole 111aaeured about the nominal c-a center of gravity 

are the following: 

4.l.1 

4.3,2 

4.4 

310 alug foot1 About Roll Axia 

1120 ■lug foot1 About Pitch Axis 

1380 alug foot1 About Yaw Axi■ 

Momentum Unbalance 

4.4.1 Net angular 1110111antum about the yaw uia during canera operation 

■hell be leas than± 100 alug foot1 /aecond, 

~PFP.I Al I IAP'df.)LI ride 
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4.4.2 Net angulu -tum about the roll axil during operation of one 

aptical bar only •hell be 1••• than± 100 elug foot1 /aecond. 

4.4.3 Short duration torque unbalance during 1tart/1top cycle• 1hall be 

leaa than 5•pound•feet about roll, pitch, and yaw axea. 

5, 0 VEHla.E CONFlrnRATION RE(1JIREMENTS 

5.1 Aaaembly 

The apacecraft ahall accept the main e-ra aaeembly aa a unit 

with no requir-,t for dieuaaably or realisx-nt of the c.,..ra. Acceaa 

door, and work platforma 1hall be provided in the vehicle for aasembly end 

prelaunch adjuetmeut. 

5.2 Spool 'Loading 

The epaeecraft ehall pro,,ide 1pace beyond the c..-ra en-yelope OYer 

· the film eupply epoola for withdrawal of loaded spools. The 1pool1 are 

42•inchea in diSl8ter by 10-inchea long, and -igh 460•pound1. The apacecraft 

ehall accoomodate handling equipment for removal and installation of loaded 

apools. 

5,3 Mechanical Alignment 

The three points defining the camera etructural interface shall be 

aligned with reepect to the vehicle attitude reference with sufficient 

accuracy to maintain the attitude tolerance of paragraph 8,1 of this 

specification, The c-a manufacturer ehall define alignment reference, 

on the interface tool, eubject to approval of the epececraft manufacturer, 

Total -chanicel alisn-nt ■hall include the effect, of initial 1etting 

error and vehicle daformationa occurring between initial alignment and canara 

operation, 
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5.4 Jet Locationa 

Attitude control jet1 1hall be located to minimize plwne interference 

and ■tructural mrcitation at the camera, 

5.5 Window Separation 

The window area ahown on drawing No. SIC67666 ahall be clear of any 

obatruction tram completion of launch to completion of mi11ion. Mec:hani811111 

for window aeparation ahall not produce e:xcHaiYe 1hock loads at the camera 

interface, 

5.G Light Baffling 

Stray light 1hall not enter the interior of the apaeecraft. All 

apacecraft jointa ahall be light tight. Preaaure relief valvea shall be 

provided by the spacecraft to bleed preseure from the c-ra compartment 

during aecent at a rate which will preclude rupture of camera baffles. 

5,7 Electrical Interface 

The apacecraft contractor ahall provide eleven electrical connectors 

aa required by paragraph 3.4 of thia ■pacification, and l!llall furnish and 
• 

inatall cable• to the appropriate terminals, The cable to the S/I camera 

1hall terminate at a connector adjacent to that unit. The cable to the 

Recovery Takeup 1hall terminate at the Recovery Vehicle umbilical. Final 

choice of all connectora 1hall be subject to appro,,al of the c-ra manu• 

facturer. 

5.8 Takeup Chute• 

The apacecraft shall incorporate brackets to mount film chute• from 

main camera to recovery vehicle. 

SPECIAL I IANDLI PodG 
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6.0 CAMERA l'aJER SUPPLY 

6,1 Power Interface 

Primary power for the main c-ra, S/1 camel'a, and l'ecovery takeup 

shall be supplied at the -in camera power interface and di■ tributed from 

the main camera. Power for the recoYery take.up ahall be 11upplied fl'Olll a 

aource independent of the CGW1'a 1ource. The 1ama regulation requil'-ts 

govern both pover ■ources. 

G,2 Voltage Regulation 

G.2,1 Naminal Voltage 

Primary power ■hall be supplied at +28v and •28v. The suppliaa ■hall 

be l'eferenced to each other. A retum conductor independent of the equii:mer,t 

frame ■hall ha provided. Separate returns for +28v and •28v may be furnished, 

but ■hall be capable of interconnection. 

6.2.2 Regulation Toleranc■ 

The voltage at all primary power lead■ ■hall be within ±3v of nominal, 

meaaured at the interf~e connector with respect to the power 11upply retum 

lead, Regulation 1hall includ■ all affect■ of noi■e, internal battery 

l'e■ istance, wiring drop■ in interconnecting cable■, load, and change in 

batt91'Y voltage aa a function of the ■ tate of charge. Regulation ■hall al10 

include the effect■ of tl'an1iant load■ on the aupply which are de■cribed in 

\ paragraph 6,3.2. 

SPE Cl AL I IANDLI P.~6 
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6.3 Main Camera Power Demand 

G.3.1 Total Energy 

The combined nominal capacity of t~e main power auppliea ahall ba 

6000-watt•houre, 

G.3.2 

of both 

Power Profile 

The total load indicated below pertaina to a:I.Dlltanaous operation 

opti~al hara, and shall be equally balanced between the +28v and 

-28v power aupplie■: 

a. 1900•watta c-ra ■tartup, duration 20 ■econda each operating 

cycle; 

b. 1000 watt■ ■teady photographic operation; 

c. 1900 watt■ c-ra shutdown, duration 60 ■econda aach operating 

cycle; 

d. 745 watt■ film rewind, duration 72 minuta■ each of two r-1.nd 

cycles; 

•· 0.5 watt atandby drain. 

The peak power load on either aupply will be 950 watt■, naraged over 60 

■econds. Voltage ahall be ragulated within the tolerance of G.2,2 during 

traneiant load• of 100 ampere,, corre■ponding to peek■ approximately three 

time■ the 60 aecond average, 

6.4 Recovery Takeup Power D-.nd 

6.4.1 Total Energy 

The combined naainal capacity of the recovery takeup euppliea ahall 

be 1000 watt•hour■• 

• SPECIAL HANDLING 
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6,4.2 Power Profile 

The total load ehall be 800 watt■ for a duration of 72 minutu. The 

+28v and •28v aupplie■ ahall be equally loaded, Voltage ■hall be ragulated 

within the tolerance of 6,2,2 during transient peaka of 75 IIJlll)era■• 

7, 0 TELEMETRY 

The epacecraft ■hall provide a telemetry channel for tran■mi■■ ion of 

cmnera data with a 5 Kilocycle information capacity, c-ra telemetry will 

be provided in the following bandwidth■• 

7,1 Fifteen Channel■, 25 cycle■ per aecond each 

7.2 Twenty Channel■, 10 cyclea per aecond each 

7,3 Four Channel■, 100 cycle■ per aecond each 

7,4 Four Channels, 1000 cycle■ per ■econd aach 

8,0 VEHICLI! ATTITUDE 

8,1 Angular Tolerance 

Attitude deviationa of the c-• ■tructural interface measured 

with re■pect to axe■ defined by the orbital plane and local vertical ahall 

be l••• than the following valuu for 99 percent of the c-r• operating 

ti_, The allowable deviation ■hall include random and ayatematic errora 

noted by paragraph 5.3 of thia 11pecification, 

a. ,±0,50 degrees about roll axia, 

b. :t(),50 dagr ... about pitch aaia, 

c. :t().50 degr- about ya axia. 

SPECIAL 1 IAP-dDLI P'oelG 
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8,2 Residual Rate 

Maximum vehicle angular rates shall be le■• than 0,31 milliradiana 

per second about roll, pitch or yaw axe■ during c-ra operation. 

9, 0 VEHICLE PROGRAMMER RE~IREMENTS 

9.1 Vehicle Programner Output■ 

The vehicle progr-r ■hall supply to the camera system the 

following command aignal■, 

9,1,1 Prime Power On 

This signal shall be provided to the camera ■yst- 2 second& prior 

to camera ayatem on/off comnand, and shall have a miniaaun duration of 10 

milliseconds. 

9.1.2 Canara System A on/off 

9.1,3 Camera System Bon/off 

The■e ■ignala ahall be provided 20 second& prior to the photographic 

cycle and shall be maintai~ed through the completion of the photographic 

cycle, 

9,1,4 Canara System A Rewind on 

9,1.5 Camera System B Rewind on 

Tlleae signals ahall hne a mininalm duration of 10 millisecond■ to 

initiate the rewind cycle. 

SPE Cl AL I IANE>LI r'ile 
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9.1.6 Recovery Sequence on 

Thia signal ■hall be maintained during recovery aequence, 

9.1.7 Initiate Recovery Sequence 

Thia ■ignal ahall hawe a minimum duration of 10 milliseconds, 

9.1.8 Telemetry on/off 

Thia signal shall be maintained throughout telemetry transfer. 

9.1.9 V /h Data Code 

Thia signal shall be a 12•bit aerial binary code providing real 

time V/h data accurate tot 0.21 of instantaneous V/h rate■ • 

9.1.10 Sun Angle Data Code 

Thia signal shall be a 4·bit aerial binary coda providing sun 

angle data. 

9.1.11 Syatem Clock Reaet 

Thia aignal ahall have a mini.mum duration of 10 111illiaeconda. 

9.2 

9. 2. 1 An output signal shall be generated by the c:-ra ayatem progr-r 

when film takeup sequence ha■ been completed. Thia signal shall have a 

alinil!llm duration of 10 milliaecond■, 

SPECIAL I IAt~DLI t~G 
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10.0 THERMAL INTERFACE 

10.1 Spacecraft Wall Temperature 

The spacecraft contractor shall control the temperature of the inside 

surface of the c-ra compartment on orbit to maintain an average temperature 

of 70°F ± 15°F at all points viaible to the camera. Average temperature ie 

defined by: 

- 1/4 1 
T • ('1'4) ,. [ -p avg 

where 

t - time 

T • instantaneous temperature 

P • orbital period 

1/, 
dt ) 

The irmer surface of the ■pececraft seen by the camera shall be painted 

black to preclude light reflection. 

10.2 Camera Raat Load 

The locations of heat diaeipating components on the c81118raa and 

heat ratea ar• ahown in Figure 1, Ga.-try of the camera for shadowing 

calculation• ia defined by drawing No, 81t67665. External surfaces of 

the canera, except far small heat dissipating aurfac••• act as diffuse 

refractory surface■, No heat shall be conducted between camera 1110Unt and 

vehicle wall. 

S~E Cl AL t IAP.~DLI P.J(; 
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10o3 Ascent Heating 

During ascent, the t-,perature ineide the epacacraft wall 

shall nowhara exceed 100°F. 

,. 
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' ~OMPONBNT LOCAIJQr! 
1. Reel Torquer• A 
2. Bar Torquers II 

'a. Fiducial C 
4. Film Drum** D 
5. DC E 
6. Control Circuitry F 

Power and Control 
Amplifier• 

Control Logic 
Tel-try 
D B 

.... ' 
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BU!CTRICAL HEAT DISSIPATION 

COMPONENT LOCATlO'!S 

mCTRicAL ElfflBGY* 

c-ru Operating 

9.2 watt•hre•each 
10,9 wett•hre•each 
9.7 watt-hrs-each 
1,7 watt·hre•each 
2,4 watt•hra-each 

55,0 watt·hre•Sys. 

Rewind 

29,2 watt-hra•each 

7,2 watt•hra·each 

174.0 watt•hre•each 

' 
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