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1.1 QT 2onit mhope

s decien. covers the general requirenents Ior the design cf a frame canere

,.
iy
oA
o
.

ill preide terrain reference and celes*ial crigntalion Infcrmation. ‘“nother

req irement w.11 Le ‘@ £ raisk inf. rmation for MEPTing purpcees.

2.0 EPLICALIL DOCIIIE . *

‘e foll-wing doc.ments ghall form a rar
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specitied 'erein n s.'sej.ent aragrapls:

. . ;_.4\
ipecificerions : - . .

MIL-:-5490 ~lectrenic Ziuipment, iircraft,
) Cerersl Cpecificetion for {-::}: }
. -"A
L:=C-6117D Jenerel Lnvironmental Specificaticn
LinC-14%12 15-é . ¥~y Irspection cf .Temi-Conduc?.o_rs t : .
L] . .
. wLoo-byadar “lectro 'agmetic Interference Contrcl e ‘
requirements S o
Lri-ok1ga Plastics for Applicaticn to Zlectrieal
Anend=ent Mo, 1 and Zlectronic Corpcnents and f.ssectlies |
J . » R ~ . - :
¥, 'TL-tg9329 " Tilters, Light, Photographic Lece @ o
‘ ' Aerfel end Cround Cameras, General ~ .
fpecificasicn for o
S0 7200 Rak ’ Varnish, “oistire and rFung:s-Fesistant .
) ’ .
T3-5-002 General Ervironmenal Specification
e .
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- T3-4-505 . . ‘General A/P Storage and Handling
' Specification dated 12 March 19€5.

T3-4-508A é DCS for Triple Parallel Output
. : Clock Generator dated 19 May 1964
4 - MIL-STD-150A . - Photograpbic Lenses
JAN-F-675 Pilms, Peflection Rednction for Glass

O;w.ical Elements

“IL-C-h150 Cnee, Carrying and Storage, Shock
end Waterproof

1'TL-£-19500 ,' Semi-Conductor Devices, General
Specification for

‘IL-’%-S ST Relay, Electromagretic, Hermetically
‘ealed, Gereral Specification for

3-5-021 J2-J3-017IC Ipterface Tpecifization

3.1 GENERAL DRSIGY REQUIRE-ENRTS

Trte DISIC 3ub-System is a precisiop mapping camera consisting of 3

.preciaely oriented frame cameras, The optics of each frame cameras and their reh.

tive orienmtion to each ¢ther are calibrated a.nd fixed One optical axis is cr.iented
for Qerrein photography and tvo axes are oriented for stelle.r ]hotogrem. Terrain

rnd stellar photoérapbn vili be recorded on two separate tiln-ve‘bl. .'me temin exposufe
and ope exposure of every pir of simultaneous cte]_hr exposures shall have a time vord

necorded on the £ilm, . .

3.1.1 Compoents of the DISIC SubsSystem

In order to satisfy the system constraints on space aﬁilable for the camers
compoperits, the Camera Sub-Systea wvill be canpoaed of eanponentl u:eording to Itens
1 tarough 6 shown below: '

.‘.! ) - ‘ N : .
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Item o, ~ Description - Quantity See Detsil Agmt.

KR! " o Body 1 3.2.1 .
2 Supply Cassette (incl fila) 1 3.2.2 ?-';
3 " - Ftlz'Exit Housing R 3 2.3 .
4 v Fi{lm Chutes B 2 . . L
5 . 'Pakeixp Cossettes 2 T
6 : Stellar Baffles

. .‘,
o .
Cowr .

3.1.2 Vehicle Interfaces

™e csmersa contractor shall ,ecnduct tec‘mi'-al licilan with Lockheed Hillilu

& Space r‘ompany in establiahing the mechanical, optical and electrical compatibility A

of their respective systems. The camers amngmnt and nounting shall dbe ntnbl,ubod
. by N. Y and LISC, The tuke'up cassette design shall be poperh coorunahd by the |
tvo contractors for compatibility wita the rccmry cub-mta-. nnctrlcd: mr
and signal requirunents shall be established by mt\nl agreenent and eonnlht&u,
‘with the maximum limit for powver reqniments (oxc]nd.ing D4 Power) set at 1600 utt

hours for consumpiion of 2000 feet of terrain film and 2000 feet of stellar ﬁ.!l..

IMSC drawving 1‘?6-100 shall be used to establish the camers nmngmnt apd mt.hg

.

3.2 DETAILED CAMFRA TESIGN REQUIREMENTS
' 3.2.1 Camers Dody - .

] ' !
The camers body shall conotain the terraid and ltelhr tn- caneras poi
80 thnt the ternin cazers 1s oriented vertically d.ovm.rd in the nhleh'. crhitl.l.
plane and each stellar camera is at an elevatien mh ot :.oo - he bd: mmhun ':-

\.-—

the .comers drive motor, lsns -huttort, £ilm rolhrl tnl ru- h-nﬂ.nn‘ M m



S 3.2.1.1 Terrain lens

3-5.005"

for the lens and fila exit pm The body sball mount to the rehicle comtractor's .

structurel support which will propcrh orient it vith respect to the v...icle and to '\
the other camera subsystem compopents,

The terrain cemera lens shall.consiet of a 3-inch focal length t/h,5
lens and focal plane corrector plate designed as an integral part of the Optical
system.  The plane surface of the corrector plate shall contain the best plane

of focus of this lens. This plane shall be used for film registrstion. The

3 equivalent focal length shall be TG.anf_‘ 1.5ax., The lans shall provide coverege
. . - e
over & 4+1/2 inch square format. Field of view shall be T4°,
: & :
3.2.L1.1 Terrain Cone Di.torf.:lon and lhoo]ntion 7 _
v m ruual lens distortion messured as installed in the lens cone assembly --4.
— lhn.ll uut e:ceod -030ma, The mxi.mn ta.ngeutul dioto:_ggon vithin the rom shall -
Q. SRR TR
o ;*‘M'_ﬁ-—s— - : 3 .

‘ system to maximize resolutiom for objects hsving s 2:1 target contrast, The

s ‘\

.« mmmum:eommmmammﬁmm -

-

.t

design requirement is that the terrsin camers shall have a minimum ;ccep.ubh

;tstié resolution on Type 40O £ilm of ,ég__nma_mm AWAR vhen tested

with rno].ﬁt:.or test tergets of contrast 2:1. Testing snn be in accord vith

the provisions of MIL-STD-150A except that targets will be"’iroportiomd to decrease
4a sisze by increaents of the twelfth root aof two. 2:1 target contrast at the target
is defined to be the range from 1.78:1 to 2,2):1,




!

. e . . h :‘
seconds of arc and shall conform to the material requirements of Class III of R
Specification MIL-F-9329. As an option, the filter may be incorporated as an . R
integral part of tha lens in order to save weight and space. e _

: . L » . b B * —

T3-5-009"

2,2.1.1.2 Filter : { _ -l.

The terrain lens shall be provided vith & filter vhich shall bave equivalent ;
transmission to a Wratten 12. This filter shall be piane parallel to vithin §

3e.1.2 Ectellar lens

Zach Stellar lens shall consist cf a 3-inech foca.l length £/2.8 lens and & .
focal plane plate. The focal plane shall be defined by the gl.us plate and shall
be used for film registration. Equivalent focal length .mu ‘be 76 2mm + 1.5em.
Full field of view angle shall be 23 1/2°%, - —

.’—'——__—-’ .

2. 1._.1 lens Performan
The radial and ts.ngential lens diatortion as instaued in the cone usellbly

shall not exceed .0l5mm and .005mm respectively.

The lens shall have & minimum scceptable static resolution of 80 lines/mm
AVAR vhen tested with standard high contrast USAF test targets as specified (n
MI1~STD~150A, on film type LL0O; only three targets. sball be used to eltduth the
A\
AVAR. .
Transmission of the lens will be suckr as to record S. Smltudn lttnw
out the forrat in flight, using a 1§ second exposure on Type MO0 film vith proecuug
e
being equivalent to full level proceui.ng used for flight film.




\3 2.1.3 Resesu _ : ' '

Both terra.ln and stellar glass focal plane plapes shall contain s reseau iun:

the fomt areas. The. -reoa‘u shall ‘consist of series of grid lines spaced 2, Sn

upa.rt and & line thickneu of .885m to O fifam. The reseau pattern will create a

series of lines on the temim by’m of mtd;al {llunination,

"and on “the stellar format by grtificisl 11J.mination intr/oduced {into the stellat

. cone, The resesu nmngemnt relative to the forzat shall be defined by figure 2A

in the cameta contractor npocwaticn. Stellar reseau background fogglirg exposure

mll-mv\dnadalu depntyofo.3;o.1 vith a full processing to a gamm of 2.

321.31 m____

e Mfmlmnmmuucmmmmnnforunmmmntor
ﬁ

the stellar and teérrain cameras respectively. Indication of mght direction and
u;mr,ormm aball be fncluded. =~

. ’ - ’
‘.2.1.3.2 Special Terrain Resesu JNumination
A means for artificially illuminating the terrain reseau vill be provided. -

‘This capability will be used vhen natural light is not avallable for exposing the
» respean, such as during calibratiom tests. Any special electrical components required
M' producing this ;u\nnmticn y.ﬂl be provided as part of the AGE checkout equipmesnt,

.2.1.5 Opticyl mnmug_g

Optical cd.ibn.tion mumt,o :hs.u be u:com.uhed by the camera
contractor,

.(‘11 . ~g
ha AR I
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. 3 2. l.S Camers Controls apd Wc%&ws ‘ | * 2,
- ‘ | The camers shall be designed to operate 2s an nmo.cycn device. _ The unit \\ At

ahull bc turned op and off by an extcml commapd to bo mppli.d by the wehiclae,

]
Bl
SR WS

\ -

Vehicle, comma.nda shall also select the camers mode. In the mnt of direct sun rays

' “on either of the atolla.r lzas, a light sensing dlvice shall ca.p the slmtt.qx_' of the. f_:
letis. A parsllel capping command controlwidi be fuynished by the veriolglk i
L. ‘ - - o e
{ » . . . -~ :
sk, [ e A S il . <R A
| U RN po e ‘.'4-.‘4 '. L -nL_.:......._s ‘&

W

an 0!1‘ .command is given, the cemera shall mtanltlcam ea-)lm ﬁht uring cych '_’11,_,

* :.,

" to preclude,doubh exposure of the last format expysure. iF
. . - ” 23

' | 5

. ‘ . * P |
%

3.2.1.5.1 Cycling Period .. . - 5

R The system shall be designed for a noainal cycling peri>d of 1 cycle m ‘\

9.375 seconds + 2% for the terrain camera. This period is consistent vith 65$

. overlap st ap orbital altitude of 80 nautical miles. The sthllar cameras lhl.ll

. _have a cycling period of 1 cycle every 3.125 seconds ¢ 4. Connidcration of othtr

periods shall be included {n the design as stated in parsgraph 3.2.1.5.3.°

4

32152 Swllar mw“&'& ' CoL SR
. el 2R

mmmmhmumuamhumnmm, o
cycling period of 1 cycle every.3.15 seconds to the same cycling period of &. sl

- ’

terrain camera. (9.37?_5«:. or 2.5 sec.). This chug.shau be initiated from e ]

-

vehiclé command. -
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~ 3.2,1.6 Shutters

-be held to + 104, Terrain axposure shall be selectable by.r. tape cmml'ar Te-

| D508,

| 3.2,1,5.3 Terriin Cysle Period Changs

m tcm!.n cuan abz2!} be capsble of opmtizx et one preset cycling
poriod during flight. 'n:u périod vill be dstermined prior to flight end shall be

'\l)

9;375 o} 12.5 seconds per cycle, Ouog these tvo available periods shall be

Other altitzxdel above 110 na my>e proposed for future missions. Therefore

i

ss a design objective, terrain, cyels periods ot 15.6 .ec/cycl.e and ‘above shall be
conaidsred m order to sbtain these cycle periocs vith ge-.-r changes and o cacers

redesign, ¢

Each lans cone shall centain s bemeb-theoleu retary shatter, The

ettoctiﬁ‘upml of the terrsin sbutter ahall be 1/€50 and }Z!b second apd the
stellar stutters eball be 1.5 seconds. Stellar exposures shall be fixed and shall
R NN

-

flight manual _mapual adjustment and shall be held to + 104, Smutter efficiency shall be /

greater than . In the event'ot exposure control fallure the shutler shall e
assume the 1/500 position ) o .

3.2,1.6.1 Synchronizati |- ‘
m mid-posat of exposum of the terrain and emnr oi’ tho mﬁ&"ﬂifﬁn
shall bo within 0,005 secood of each ether. The u.‘. tut equipeut sbail’ be eaphl.a

of checking synchroaization.

3.2.1.6 2 Mamal Opereiion

mnmw-m-wmwtor thecpnuonortheeamnvith-n

-~ -
s N -
< .

shutters in a fully opea pution for purposes of calibration and retolntion teotl. _,..:-o,

. . ’N—' . :
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3.2.1.6.3 Smtter Capping

=" The design of the shutter mechanism sball allow for their use in stellar

/ paregraph 3.2.1.1,1. The dynamic tests vill be perfomed using tho same S col.'unn

el
Creed .
J .

ny

I

[
.

Means shall be previded to adequately cap the siutters or jrevent the camera
from stopping vith the shutters in an open position to prevent file fogging. This
provision cr design feuture shall preclude the shutter from assuaing any open
position by virtue of normal camers shut dowvn or due to en pperat{ng pover

interruption or failure, - For autamstic or command capping controls, see parugraph e

3.2.L5. . S

3.2.1.6.4 Stellar Calibration Cperstion

calibration of the camers, Auxiliary meens shall te employed in obtaining the loag _‘“
e

stellar and tern.in exposures required for these tests. is shall, however, not.

nquire me?an.nical disassembly of the camera mechanisn, . R 7';
. 3 e « T :-:::“:

. : N ST :g

3.2,2.6.5 Dypamic Sumutter Operstion (Terrain lens) -

Te design objective for the operstion of the smttar or any other dymsaic
compopents of the camera shall be that the dypamic test resolution be %o less tan .7

93.3% of static test resolution. The design rer:dira-ent is\that Synanic test rese~. - °7
' , R -

lution under the copditions as stated in paragrepk 3.2,1.1.1 shxll'net be lsisthan 1
56 1/mm AWAR (at 2:1 contrsst.) LI < 1
; ~ o

Test Method: . . o <—

The dynanic test will be perromed with a bank of 5 collimators dlstributed . _ s

in the termain format, Initiu cts‘cic tests vwill be performed to estsbnnh tbl _ ;
base line for the dynemic reselution test or a lens accepted in uccordlnee \r! A' 3 -«:2

tors and a figure of mérit will be establisbed in omao detsrmine sn a.umbh
e tntmc -hallh dz

- degradation of 6.T% of the static base line. AL
contrast including the lhtic base line for doeoninix the 6

camors dynnicc.

-

E ~



" pructice in order to minimise focal plane plate din;ortion.

T3-5-009¢2

_3.2.16. 6 yzm-xc Stter Operstion (Stellar un.)

The &ymic stellar camere performance shall be testad in a -mm panper
to that described in 3.2.1.6.5 and an allovsble loss of resolution of 11% from

stlntiic:to dynamic operation shall be allowed.

3.2.1.7 Plm
The cmn system shall de dnsigned to utiuzo 2.5 mi) Estar base film of -

ty-p. 4400 (3400) emulsion. Alternate film for the terrain is Lok (3404) and for
P —— -

the steller L40) (3401). The terrain camera vill use S-inch wide film and the
. P e R .

- w—o——"
stellar cameras will use 35cm wide film, The stellar cameras shal) utilize the same

veb of film for similtanecus exposures on both stellar cameras. A design obiectivo

shall be to uSe 1.5 mil base polyester film (2.0 mil with emulsion).

rd

3.2.1.7.1 Fils Handling, Tracking and Markings

The canmers system shall be dnigned to mnt detri.nenul scratches of film

bau or m.hion, crushing of film edgen and hamful electrostatic discharge marks.
Tracking or 'side to side vander shall be held to & maxisum of 1/32 inch meesured

between the format and the film edge.

I.p any acceptance test 90% of the formats from any camera may have marks vhose
;onlity is less than 0.1 above the base plus processing fog lMI, ard no format
shall have marks vhose density exceeds 0.4 above base plus processing fog density;
procou‘ing of test film shall.bc consistent vith the pructices used in pmocessing

£11ght £1la.

3.2.1.7.2 File Flattening

. Mia vill be bold fht in the focal plane by peoviding means to hold the £11m
in intimate conuct with t.bo glass focal planc plates. The wumrn required for
thte tih mmu. means vill be held to a ainimam consilunt utb good dnlgn

-10-

s i




2.2,1.8 Data Recording
The camera serial number shall be recorded near each terrain photograph and

near each stellar rhoto.” BEach pair of simultaneous atelh.r/tamir. frames shall
record the }'_1_::_5 interval at the center of exposure, acturate to + 0.001 second.._
The time interval shall also be recnrded for each stellar pair vhich is taken
independently. Each stéllar frame shall indicate vhich stellar unit exposed

the franme. S i

2,2,1.8.1 Pinary Time Hecordirg .

- sL?

The camera shall use solid state silicon light pulser arrays for tims recording,

The time rgcc;rding array format shall be suitable for autcmated readout of time. data,

end shall be an a.i’ray otWa{a spacing of 55 devices pr%

One rov of 32 elements covering an area of 0.576" by 0.009" shall be used for the

29 dits of time informaticn, The light pulser device shall operste compatibly with '
“the Time Interval Recording System, and may be used for recording other information

1f required. Density ehall be compatible with the data readout equipment, {A bioaryl

array shall be used to ind-icate the bs-inning of operation,

. LI

3.2.1.8.2 Tire Interval Recording Syst S

The time generator £o be used vill be the Fairchild Triple Parallel .Output Clock -
Generstor as desoribed u-m resolution of tims recording _n-.u Y ,,
0.001 second. The cemers cantractor shall be responsidle for proper interfacing wvith.

this device. The scope of this specification does not cover the duisn‘requii.u@o
of this unit. _ ’ ) T

.

3.2.1.9 Jelegetry | R R %
Proper operation of the camera system shall be indicated by the following. " .
instrumented functIzxwr—bo-—beincluded by the camera contrector. . - '

1. Presence of film by filnm idler roller motiom ¥
2. Mla transport :

3.. Camern cyt-:nn‘

.u-




Piln takeup footage (cassette only) ' L
5. Tempsrature sensors _
6. Drive sotor voltage - ‘.

7. Operste cctmand . :

B. Mods selection connand
9. Shutter opemti;n ‘(at, least terrain shutter)
10. Steéllar platen position (2)
11, Terrein pht;n position
. 12, Metering cluteh command (2)

13. Capying shutter solepold ccomand (3 req.)

s ' S ety egme oo oo P
f

1k, T.U. Cassette rotation (2 req.) (Test)
.15, Terrain Gutter Speed -Monitor (1/250 or 1/500 second)
¥ben possible, output signals shall be combined so that s aintwin mamber of
> uﬁmpuummmmmnm A.iﬁi-nofzmpnh.n
'. o 'unlorl l.ocated in the camera body will de lupplied.

b Signtl uuung vill be dope external to the camera, except that the shutter

) vt | Wt e mah P * b !, #d by

T m‘wmttmthtrﬂxe camera to provide a ligml duration gz-uter |

tbln Jsoumsecendl, and an amplitude o}' 12 1+ 3. volts DC, Design shall be
' .oonuma vith A/P for vehiols cc-ptumty. - S .

¢ v g et ket
1

3.2.1.1.0 c:clc Counter

A cmr Muun( ths mmber of camers cycles shall‘be mcorpontod apd

located externally ¢n the camera Body. This device will be readily removable by
) PICY m of sixple tools Just prior to ru;nt. Operation of the couster shall not
T . effect !(?“Iipna.l or unu oparation.

-."g.'.’. : 3.2.2 m ' . - . "_ -,,' © e
. o Mnm euutto shall ccmuaru- mnlrn@mdtortbom B
,“_._' r- 'mt-. Bize mt nlat -un be h#d to & -inlnn. m mm cansette mu

x : o . .
. — . S . .
L e Lo € - E . -1&
P o A - )
S el . : e ; . d

,A
pATl
[

T
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A J
_th.read.ing. The cauette will be d.u-kroan loaded outside of its vehicle mttlhtion.

mount on the structural support p ded by the vehicle contractor vhich vill .

properly orient it with respect to the otber camers systen c_m:pouentl.' A breke -
shall be provided to lock the spools during ascent and pre-lsunch testing. ‘-
Initial operate command shall unlock the brake for the entire mission, Provision

et

will be made to reset the mechanieas for ground checkout and testing. . . T =

3.2.2.1 Film Capacity

The cassette shall provides means for mounting tvo film s;ools, of the

camersa contractor"e design, -containixq_&goo feet of S-inch and 2,000 feet of 5%-
™Y . N — L]
205 cil ‘:Bse £ilm, . . ": v R I A 'v‘-:' . .—' - - o

—

L

3 2.2.2 Film loading
The supply cassette deugn viu allov for ease of £41m spool loading a.nd

AR
v \ -~ ’--
3.2.2.3 Construction B
The supply cassette will be of light-weight construction. It viil contain
the film spool supportsy, . e filn rollers and guides. The e \7\
cazsette housing will consist of a non-ltmcb.u-al sheet metal box and, will be . i

.
T
Ay

Light-tight excest for the fila exit port. . '. _ .
L | .

3.2.2.4 Operstion v . ‘ _
The supply cassette vill provide nea.nl for keeping the rilm spools in a ' . .

locked position during normal .m-hunch bandling and dnring the ascent phase of
the system operetion, This vill yrevent the film from unspooling a.nd causing & -
f1lz handling failure, .mring systen opmtiou the cassette design vill &D,w

s

for independert film motion of either t.ho S-inch or 35- $30018 ocnsistewt wish -

\_’_—f
mmmugummmmnnmu(upmnnﬁm,

.- -'P ey
‘;‘.“!'< "8y .}

-— - . - § e, T —

brakp prior o lowen. '-v--uom -wunma-u-u_'*

entire orbital mission, .q‘: Mﬁ_
) h: '13° * 4



3.2.3 . Pilm Exit Housing

' d

- ‘ .
The Film Exit Housing w1ll be designed 10 accept the film supplied by the
camera body and redirect it tovards the takeup cassettes, It vul eontain 5-nck

a.nd 35cm f£ilm rol.'Lers and sdqmtnents will be cdesigped and .mcorponted io &@gx

to fa.cilitate pro;er £1ln tracking. ) v v

e

' Tne housing will be ot a luht-veight, non-ltmctunl nhnet:

.

petal desisn-and will be light-ﬂdbt except for the film eotrance and exit ports.,

Location of the exit port, veLicle chute mourting, and bousing mounting vill be

coordipated with the intogration contr'a.ctc'r'.

3. 2 L Tilm Chutes’

]

'mc chutes form bt-ttg,ht path betveen the suyply cumu carers body:
and film exit houune. Trhe 2 chutes shall be dé.signed to that they can te ﬁ:-
stalled after the 3 cacera conponernts-have been mounted md threaded vith film,

They will be light-weight, readily removable and nop-structurel in design.
’ .
2.5 "'a.zeup Cascettes .

aa.ch canera sy-tun shall contain 2 takeup cassettes. ZEach cassette shdll
be housed mide a vehicle recovery sub-system. The camera and inusntion con-
tn-.ct.ors chall coordinate the design of this unit for cmptibility vith the

refovery qatem constralinta. !

4

32.5.1 Construction . . . o ) : o o~
' The takeup cassette will be of light'-w'éighlt, open type construction, It

3 . d ‘ A Lt .

shall copsist cf side plates suitably jJoined thst vill serve as s mounting

._]:,“
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<
]

: st;ucturc for the ta.kauy apools, film ro : , 8spool drives, etc,- A light-

‘ tight construction vill not be required., Mounting polnu to the recovery sub-

1
P T
TR M SR
ol “ﬂy‘z)‘jﬁ%_ TR

system win be coord‘imud wvith the inugrntion contractor.
-,

s

R

Al

.
‘
.
ol
U

325 2 Film Capacity L , - L
© ( Bsch cassette shall contaln & 5-inch ﬁh spool of 1,000 foot capaeity lnd ‘

% .'?'xs‘..;"

a 35m spool of 1000 foot caypscity.

" 3.2.5.3 Opx'etion ‘and Pllm Hanl's g

. 'I‘be ‘cassette wiu be capsble of taking up both tbe S-inch and 35om films ',*‘
" as cupplied during the camers cycling periods Fila vill be handled without : ;:.af-;
formation of’ loops, exceuive slack, ril.n scratches, na.rking u.nd./or vrmkn.ng o if

‘and a continuous turn potentianetex: shall be used to provide consta.nt tcnsinn as ' e
' - .f' RN

_ . spool diameter changea _ ¢ B _ _ A . :
N ‘ LA . . . _ «V’x' » T :-‘
' , T L S ‘1 . o S0y T ¥
- 3.2.5.4 Anti-Backup Device S B :
¢ N » A spo&l'anti chkup devic; viil, bte incorporated on each cassette lpool and-
~ ﬁnmtmmmp-ﬂohrmmmnowomuu. -u- .\&_
. . "b-* <

A a'muwwuawamm,&moxunmmumm e
puiplabls: -4

3 unspaoling in arder to retrieve the film. With ayplication of reverse volta.g‘ , :‘

[

d
t.he t.akeup dri\ﬂe, the maxuun tension required to rotrim the till nhsll be 2

Mm, . o . - s . .' . :. -
. N . . . - . -
3.2.5.5 Rotation Monitor . L o 4
‘ 'nu T.U. rotation nonitor shall b¢ a contimout turn linear potcntlcnttr. ‘
lh.xunn resistance shall be 2000 ohms on tho viper an& ah;n 2ot be ‘open -orc L ::'
than“12 degress when tm-rcrring from ni.ni.m to nxiu ruutuec ' ’+
B i ( T ) R !.:
: i <15-
. R ¢ )
. : .
. N, v
- v - ° T
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3.2.5.6 Fils Fbotaie Indicator o : . _ \

M spool will contain a :n- indicaticn transducer to Lndic&to its
ocw £ilm, The tmsdueer shall have a veriable resistance rcpremting
a zero to full m; apool conditlen, and shall be campatible with the A/P

lystan, and ™ pmnr supply. Resistance change shall be a contimuous function
A} and lh;ll vary from 1850 to zero ohm_.. Zero ohms sha].lkiniicata a 10 percent
(100 feet) overfull cordition. Semsitivity from 75% full to 110% full shall be

a minfsm of 100 ohms cbange for esch 100 feet of film,

3.2.6 Stellar Bafflss
Ba.fﬂur siall be provided to extend froam the froat lan‘l nou.ﬁtingl of i;oth
stellar cameras to the ocuter skin of the flight vehicle., These baffles shall .
preclude the entrance of extranecus light (reflectéd from any portios of tbs
vehicle, camers, baffle, ote. ) into the cameras, “but shall zot vigpette any, porticm
of the tields ‘of these cameras, MNounting movisions will be coord;natod with the
_integrstion contractor, The baffles shall be resdily removabls when the cnon

body is installed in tbe vbdicle, The baffles shall be non-structursl in design.

3.3-- Mechanical, Elsctrical and Eyvirommental Requirements
3. 3.1 \brkmmhig

: bch canomt, mmmg all parts asd acceuorien, shall be constructed
and finuhed in a. thomdx ‘and wvorkmanlike manner. Particular attention vill be |
gim e uttneu, alnnnuu, Mneu or soldering, viring, in)resmtton ct

eml, marking of parts m assembling, welding, braring, peimting, riveting,
qohmoqumuu, cnd_th.tndmotmtmb\mannshupeyu. __-',il
3.3.2 Neterials , |

Lo




©3.3.2.1 Metals S . =3

. um3

Metals shall be of the corrosion-resistust type or treated to resist 1"’3"
corrosion caused by atmospheric conditions likely to be met in storsge, “testing ‘*‘E-"
or normal service. Wherever possible, dissimilar metals shall pot be used 1n "
" intimate contact vith each otber unless protected mi.nlt e;.sctrolrtic eormum. “
3.3.2.2 Fungus-Proo? Naterlals h - B o
Materials that are pot putrients for -fungus shall be used to the grestast

extent practicable, Over-all syraying or brushing of _tbe. equ_lmnt with fungicide 4'}

shall not be permitted. PFungistatic coating material, if \ned., shall de typ I
varnish in accordance with rm,v.lﬁ' . ' = : ) s

3.3.3 Finishes

* Unless othervise specified, all in of the cuax‘t m

sball be finished to provide a durable ace, Finish shall be mittol -n aae
. P~ i
wiring. All interior surfaces-of the camers wbich nhﬁc te oyuai* — K

performance, or housing of sensitized materials, i be finished to m < T :

& durable black gtu, lov reflecting surtacé, ‘sufricd t.ly dull to lnld ligbt/ :
Jefliction to & minimun. Special finishing requirements of ueerior mirfaces -

sball be determined during the design phase of theAprogran tnd coordinated with ,f;'-:‘

the_Contracting Officer. . . : R
3.3.4 Configuration and Weight | . B _"

v

3.3.4%.1 Sice end location

Size and location shall be coordinated with the Contracting Officer sad e
Integration Contractor. The takeup casseite shall be of ainimum cnfiguraticn
consistent with the recovery systea requirensnts. -

.'17::-‘. :



BJ&GQ.

3.3.5.2 Weight . o .
- e ggnrs system veight, including the following itemn, mn net

exceed 100 pﬂnnll )

Camera Body ani Filn Chutes

Supply Cassette (including fila)

Flln Exit’ Housing

'I‘Ihtup Cauotveo (2)

Barfles (2)

T

3.3.5 mectrica‘l Componenta

Elcctrical and alectronic cmponente used Bbtll zeet the requirements of
Speciticstioa NIL-E-5400Q, except as specified belov All e;.ectric;l and electronie
" eomponents shall be unung-z;ed %o reduce system veight. The folloving Specifice- . .
tions for cepacitors and'.reohmra.stfa'u be adhared to vhen possible: MIL-R-55182,
MIL-C-39003, MIL-C-33004, MIL-C-23269, ¥IL-C-39001.

3.3.5.1 lion-Standard Components

Whers nen-standard perts are used, every considerstion shall be made te .
bave them tefforn to the requirements of Specificapdqn MIL-E-5400,

-

s

3.3.5.2 .-Component Dersting

Adequate component denting pmctices shall be achered to per xood ’ DU
) engineering prectice. ' ‘ ' : i s

3.3.6 Circuit Closure ' . . .

Circutts of prise importance vhich are fnpativo to the preper funetion. - . -
Snz of the euon, shall de ncuuud by cluing tmth puitin or ’hot" sides .
" of the c!.rcuit. L

T




- .'_.}‘ “..

’ ’ 3 '-f
. - ."- .‘J‘E:
3.3.8.3 Bonding A
.-

" - The camers subsystem fuall conform to the boodin'g. mquir-tﬁu of pars~ .. *f
graps 3.2.12.1 through 3.2.12.2.2 wad paragraps 3.2.12.a.~ throggh 3.2.12.5 AP

3.3.9 Decoupling

Al critical and sensitive circuits 3.} the camera mbsynu- lhall be R-C

or L-C decoupled. High rrequ-ncy cqul&orc shall be shunted across tho large

lov frequency response decoupling cspci ors.

3.3. 1Q Flow Coating Insulation

/
Uninmlated electrical viring and terminals lha.ll bc imln.ted via flow

coating . per_ Asendaent 1.

. 3.3.11 X-Ray Inspection of Seniconduc{‘.ora i .'

I . N

/

: \ .
Si{licon semiconductor devices aba;l.‘l. be used vherever possible and shall

3.3.18 Temperature Ravironment ‘ ' : )

.The camers{subsystem sust be capable of oparating through a renge of = -

KOOF to 120°F £6R exterma] smbient tenperstures vith s minimm of m;uz 3

- - \———\,_/-_' . : *
dagredation, Mpmmmmnuapbnamuan’a T
s . mmmmmmnanﬁuﬁ-m i

3.3.13 Radiation Enviromment - ' _ =

- No provision for redistion shielding is Lneorpntod n the duxg: S
\——-’\-\_ N . - -

- requirements in the preceding parsgraphs,

.- - -
Ry S L
LR I

. [
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' B ) . : . n.m . .
Specisl ground checkout and bandling equipment vill be fabricated for

mcmmmumwnrmpﬂomumenmm

phases of the progrem,

3.!.1 Checkout Console

A camere systea checkout copsols vAll be dasiged and fabricated. - This
w2lt vill be designéd to exercise the camers system by providing imilated
. vehicle-stabdby and eperste cammnds. Provisions for- eemnecting an elapsed
time gemerator (not provided es part of the comsols) ta the camers systam
shall be tnclnvud.‘ ‘bnitorivg points of camers functions shall be incorporated
in addition to previsions for cheeking telemetry outputs. The console shall’
acceyt 110-120 velt, 60 cyele pover, snd include such conversion circultry as .
is nocnﬁu-y to perform its soticipated functions, The camers coimetot shall *
_ Gesign, fabricate, and furnish the console to L¥SC, Regilated and unregulated
pover shall be derived from separate pover supplies. The checkout conmsole
design shall be coordinated vith A/P to assure compatibility with test cbjectives.

3.k.2 Optical ' . . o ' .
' Mhmoteonmtoumudulumhtltuxnﬁubcuodtor

N

: ,noumpmcm; checking the camers systea resolution. The three bam of ’
collimators- shall be in line vith the stellar terrain lenses relpecunh(. | m,
cou.hsbr- will contain special reticles and light uureen in m*b moz-d
mmmumuonuntu-. comummnioa-twmnm R

.rwmmmnc-muum,mm momeamu-sm.m ey
capable of. testing the camers system 1a subsytem mt- at the camare ;c.mctor'n .

'rtnm'q, and eball be cagable of testing both stellar Innoﬂsué&mh.

‘ Listalint fa e recorery barrel, |

.. L . N "'. .
R T 'f%‘




© 3.h.3 Camers Test Ctand
.* The camera test stand shall be designcd to mount all campanents of . the
camera aystem in their proper relastionship to each other. The takeup cassettes
vill be contained in 2 light-tight enclostre so that live film can be run throu@
the carera system for photographic tests, !eans will be provided for mounting -
a film cut and splice mechanism (3.F.E.). The stand vill mount om nrivol sasters
for ease of tra'zsport ﬁ:e camers contractor shall design, fabricate, and furnish '

the stand to I)’SC Design shall be coordinated with A/P to auure)e carpatibility vith
" tegt objectives and vehicle hardware. :

3,44 Optical Test Stand (nenvemble)

An optical test stand for resolution testd ng of the camera will be‘
desi@edm, and shipped for installation at the integration facility. .
T™his unit will consist of a weldment containing 11 collimmtors. They vill be !
located so tkat 5-ecllimators will be presented to the terrain field and 3
collimators will be presented to each stellar field. Angular location of these °
‘ collimtors will te similar to those of the optical stand of paragraph 3, L- N
The collimators will be of the same focal length as those of paragraph 3.h4.2.
The retdcle targets will bde similar to those used in parsgraph 3.%4.2 and the
test ‘stand will incluyde its cwn light sources and lamp pover supplies,
The optical tga’t éta.bq will be used for both asub-system and vehicle
system tasts. The design of the stand vill be coordinated vith the integration
contractor for comtibfnty vith vehicls system test procedures.

—————




A camere mca mockup -.-fu be designed and fabrlicated to the fina)

. qsm‘cmr}guntion. .'th. mocktup vill coptain finel camers nou.at{ng peints,

. )
] 4cal connectors, access doors and covers. Such parts that require
e - ) ‘ ‘
renov"ﬁ. n.nd/or»acceu vhen the systam is ipnstalled in the vehicle vill be
animated to check iastBliation aécessibility and clsarance.

3.6 Suipping Containers _ ' !

The cemera system components shall be delivered in carrying cases which
w11l conform wherever feasible to MIL-C-4150, each case to contain an impactograph
shock measuring device, : : s -

3.7 Blorage and Handling . . - 2
'Spbcification-ah;ll apply to the camers system after shiment to

the 1ntegration contractor's facility. The application of this Specification

" sball be modified by the folloving:

1. The camera cong‘ctor w';n determine the addit'ional mppixg nquim-\
ments of camera systea components vhen shipped in containers described
in parsgraph 3.6 | . .

2. Integrstion Coutmwr'imny Assurance Inspection will not apply

< until after F3IDS inspection and verificatien test have been perfornJL

¥
3
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made avuhble to the customer upon request.: \m m !f ib
 phal) be distriuted a8 directed by the Contsmetisg &fficyr.

4,0 QUALITY ASSERANCE PROVISIONS

L.l FResponsibility for Inspection

Unless othervise specified in the centrsct o purchsse ordar, the
camera contractor vill be responsibls for the performance of all ulpetiod :
requirements as specified herein. IExcept as othervise specified, the camers

contractor may utilize his ovn facilities or any srcial laboratory. n-
customer reserves the right to perform any of the {(nspections set forth in .
-7g
this Specification vhere such inspections are desmed necessery to asmure :
bardvare and services conform to pruerlbed requirements. .
- -5
- L
4.1 1 Results of Innpcﬂcn and Test ' i
The results of all inspections nnd tests required shtll be reeordot by - ‘1':‘"

the eontnctor*&origml records -u.uho x'ctuud by th.

L)

9’ — *

4.2 Visual Inspection Test

< X B
The compovents of the system shall be visuslly inspectéd to determime
campliance wvith the requirements of the apcitiution for vhich physieal f._'-

nesmmentc or oparational testing is oot apprepriate, neh a8t fixish,
vorhnnohip, maYkings, etc,

5.3 Optical Performance and Calibraticn Tests ¢
- . “%ﬂh—-
%.3.1 Camere Resolvirg Fower Test | S

..,4\'-

g S
the resolving y.rronl.neo roqur-nu of mphl 3,2.1.1.1 alﬂ 3.2.1.»2.1\’4‘~ 24883

- _4-354

.. »4:-. ,



. .’ 7 . - . . CL !3. '

sball be for 8 mimtes in D-19 at 68°F, re'-ults.ng 10 & gesms of epproximstely

2.0 - ‘

.
' *

4.3.2 Cone Calibration Test

The terrain snd stellar lens copes shall be calibrated in accordancy
[ L)
vith pu-a.gra-pn 3.2.1.4, The equivalent focal l.engths shall De aat.omined to

0,010 am, 'me caubmud focal lengtnl ahall 1:- co&pxted to 0,001 mm, The

reétu. and ta.ngentia.l dht.ortion of both lenses shall be determined by lsbore-
tory calibreting in accordance with methods described in MILMSTD-150A; the

"method to be nud vill be determined by the camera contrector. . Toe principl

e e e

" point of anto-coll.imt.iqn of each lens shall be located relative to their_

___/.._-‘_

PESERES L

Tespectife reiesu grids. 'nxe reseaux \al_ be moesured end recorded.

———
k3.3 ‘hmin-sunn.r Coordinate Calibr‘tion Test K ’ ) /
‘ Co ’Bxe angulay relationship between the stellar and tem!.n leml ‘skizll be

-aeuurod And recorded. This angular relationship has been defined o-

The three engles used to detine tais relationship are tilty svtbg

and uimth. Stan]tanesus cx‘pomres of the three lenses shall be made using
e
the oytiul lund yarsgraph 3.4.2, as & reference, Ten consecutive freses
. chnll be uned for the galculated uxuh.r relaticasnips of the three lemses.
. Co?ldaring the plane of the stellar camerss as fixed and using it as a refer-
ence, the plane of the terrain camers .pal.l fall witkin the following limits
for the three axes: T

Tilt: 1390 and 260° : S mimtes
. _ R . 8;1“, ‘ 9.00*20 s : . | ’
- o U hstmutn 9°°"3°dnute; SR i
. T t= . The measurements .ununmunm tupnm.mm.m e
«! e GEEST®
. 2 . j-‘ .
- , W .




4,3.3. Aldermate Calibrr.tien Test Method

. - ‘P.he came\m contrssf.or may during the course of the progres 1mtt1¢nu
more precise techniques of coordimbe c&libration mting than depctibe@ ia this

paragraph. " The Pirposs of this ipvestigation \'11.1\be to mpmn the uccuiicy o .

vhich the cazera fali“ﬁtleu ultl can be made, Any hwcl vill w_ﬂn

7
© imite izdiesled in paragraph ‘0 3. /2./ The cemera contrsctor will provide the
o e

.pecessary fixtures, their design fabriesation, and test procedures, required by. '.
. - - . * ’ ! )
any new calibration techraques. This will also include modification or changes

to any fixtures prev}oully described.

4.3.3.2 Terrain-Stellar-Coordinate Stability -

-'-~'me repeatabilily of terTain-stellar calibratlon tests shall be considered

satisfied\zhén the mvioul)y delcribed a.ngu.la.r relstioubip ran vithin the

. * following linitl. : 2. N,
Tilt - 37 seconds of arc (3 sigma velue) ¢
\ - ) - . -
. ‘ . " Sving + S5 secdnds of arc (3 sigms value) ' -
* .
. : A.zimuth > 30 geconds of arc (3 signma - va_ne)‘/ . - "

These limits will be uaed in comparing ~oo~d1nate calibration tests made on/

-

& camers system unde:-going acceptance or qualification tests. 'Bze capera - ° -

systen. vill de considered stadble anmd not affected by environments if the _ .
repeatability criterion is satisfied, S .9

The irtent of this test is to assure that the camera is stable and the
. - -
cptical axes are held to within + 5 seccnds of ‘are.

e ——
.

S B " Camera Operation Tests

.

A camera system vill be tested to detemine cunplianee vith the

< - following design mqu resents. . - . b

4.k, Camera cycling periods as described in paregreph 3.2.L5. R



b2 Camrc shutter operation es described ‘s paregraph 3.2. L6,

® R
) 44,3 M Ming and metering as described in paregraph 3.2.L7T.
. N

"4,4.4 Deta recording as descrided in peragraph 3;é.L8.

.’z,ll.s Telemetry outputs as deseribed in paragraph -3.é. 1.3. \

A 4

4.5 nccepta.nce eats

Esch camera system shall be required-to satisty the testa and qa.libra-

tion o7 paragraphs 4.2 through 4.4, 1In addition, the following tests shall

: . ’ ’%

) also_be performed.

_b.5.1 Vi’bmtion . > \
*-._. Toe cemers system shall’ be sub.)ected to an acceptance level vibution -

P .

. . .fﬁx accordance with- . . L .
. - : L . . b T . . Lo

;:' W

o - ———

. - - JThe cemponests of the system mey

L

undergo tnis test indlividually or as a system. ? )
. r)
k.5.2 Rltitude : .

The camera eystem-shall be subjected to an,altitude envirenment of 820 ma

e
ofug 21.0‘5m,pfﬂgroraperiodofnotlcuthan24bm¢. "‘becylun

sbsll be operated until 1,000 feet of urm.m f1lm and 1,000 feet of -uun- '

-

film has been expended. Corona discharge is to be tested in aceordance vith

. mnxb 3.2L7.L . o . .
”.
k,5.3 Verification Tests . _ _
. ) : to.uwmg ucu -hnu be roputed. beforo nd. nrt.or tho vibution

: and uum mu-
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. h,2 Visual Inspection Test . ,

§.3.3.1  Terrain-Stellar Coordinate suuut.y L e

L.b canen Operation Tests - N

b6 ‘Cualification Test , _ . . -
One camera system shall be used to demonstrate design compatidility with . < oned

a Qualification Test Program. The folloving environmental test shall b4 per— e
- formed on the camara system. . : RN

k.,6.1 Vibration Test _ . 4 .
A vibraiion test in accordance vith-hall be performed. Tests may o ;:-,‘;
be &rfomed on each component of the system {ndividually. Lo .

4L,6.2 Acceleration Test

R JE

An acceleration test in ac_cordance vith-ahall be performed.
Tests may be performed on esch component of the system individually. The . | -
recoverable components are not required to be operational u‘hr re-entry accel-
eration except that payload eball be retrievable without damage or structural
refurbishment, ? ¢ :

h,6.3 Altitude

An altitude test shall be performed on the camers system in accordance e C
vith paregraph 4.5.2 of this specification except that the duration’ +ime of’ thc priad
test shall be fourteen (1%) days and termsl ambient conditicns shall dbe \o°r to



e

ann 'Ihh-uy muth optntion shall:be demonstrated (separutely

. or in the systu) at 20°7,

_Gk mock'hot

’—'rf ~ — - e - = - . . —da
’ ‘A“ustnauhmwcoﬁancowith—... htuwbo‘—\ ‘i
mmmmqusmwnm e recoversdls

P v 2w

% lr@nquindhobomntiomluﬂcrmtqahockccm thatth.mw , :

shall be retrievable without damage or structural refurbishmest. Y
h 6. 5 Elgctro )hgpctic Interference ) o

» : 'lhl camers lubcontn.ctor shall perform an wdiosulcep‘tibiuty test on &
quu;iﬁauon basis in order %o d.umlne the degres of m.ceytibmty to simu.

ngdllmm&xhtlon 1ntb¢mdio erqunncy Tenge, As & ainimum n&nduﬂ

, . T i —— - ——
R R

th' cm system shall mest the mdiomequbinty requiresents of paragraph ’v "
:t'-" 3. " 1-2 of except that the voltage amplitude sball be linfted : & -
‘fol2witems. - ) . o

.
&l
i

: -:'__h.6 % Verification Tasts

-

m nruication tests described in m@t 5. 3 of this npci.ficction
. -'shlll be ndo in order to assdss prfomaaco of thc caners system after envirope |
_ -tntnl tests have been performed. 'Ibn-nin-snmr coordinate -wmeﬁnn be
| ttlt.d by ‘the stellar etnbrltion nethod prior to lnd after tests dncribcd in
‘ m‘xﬂ h,6.1 through 4,6,%, .'B:e results of the pre and post-tnvimm‘nt
‘nguhr_ nhuon d.unmuog- nhg-n compare to within five ceconds of arc

, '?3 sigea) for the axes.

LS ‘e
* ' -
- L n
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..'

us.ned. 1f the corrective meesures umaln parts, umhuu or pm"'

pn.ramtcrs already succeumm teated the ayplicablg tem vill be rt-m
- 4

4.8 'Cohditiom of Envirormental Tests.

'%,8.1 Nop-Operating Tests

- . - The folloving teste
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1.0 acoa

m- npacitiution umm thc roquirpnuta ror the “J3" Satellite :uecomiasa.nce

: ey-tu, serial ma-:z. SR )
) _ . | | ) .
v1.1 Gcntral . . g ‘ . ,}c\f .
J" The term "J3" System includes the Panoramic Comera, DISIC, Racovery, azd )

Spco Btnxctur_- lubcy:tm. The requiremsnts for design, fadbrication, teit,
* ;n-.-pn.tion for delivery, design mintemnce, and operstions support of the J3
Systes are included in this document, : K
1.2 Ccnw-lnou _
MMorehmgel tncluﬂedintm "J3" P:ognna.s ccnma.red to t.heJl-Program
(Byltm J21-J39) are as roll.on. . -

(
1. lcv Const-.nt Rotating hncnnic Canmeza Anenhly with three point mount;

-

mm:: Geomtrv, and Supply Cassette Assembly. *

2. .'No smun/mux Cameras replsced by one DISIC Subsystem.

3. )h.rk SA Pacovery subsystems uodiﬁed to accommodate redesigned Manoramic
take-up muttea and DISIC take-up cassettes, -

A, Imm-uumtnmt h.rﬂldimtcrfrmsotOGOinchco mm

s. monm&puuq | o e
6. Use of Automatic Checkout Equipment '

7. Removal ?f the Roqxfixiqnnt for Regulated nc Pover Supply from the

IMSC 39205 Vehicls. '

8. Porvard Flying System (sﬁv Forvard)

»

. ¢ v :

A‘ ) ‘ - ) : '
: NO. '

- ,moegtod structure changss. | . el



NO

% Increased Operational Capability Resulting fromCommand and Control

+ System Improvernenta.

2.0 ATPLICABLE- ML"{EVTS

., Tre following documents, of the exact issue shown, form a part of this specification

to the extent specifiéd herein.

Specification '

T-6-012 ’ .- Acceptance Test Specification, Light Leakage

T3-5-0L:3 ' Acceptance’ Test S;ecif;cation, J3 .Synten.r

13-5-021 J'3 DISIC Interface Specification

T3-L4-508 ‘DCS, Triple Parallel Output Clock Geneuwr r np.

T3-5-019 “Tlectrical Interface Spe&ﬁ'icution, *J3e

T3-6-002 General Envirormental Specification .

1MsC .6117 : Ceneral Environmental Specif&cat‘.on for Ageru

o Satellite Progrn ) :
T3-5-009 Design Control Specification, DISIC Subsystem .‘ *
73-5-007 Design Control Specification, Oribtal Sine Punction
’ Cenerator
'Syaten Design Specification - SRV

IMSC LL7969 EMI Control Agena System Electrical Interface

I¥SC 1412615 Radiographic Inspection of Semt conductors

1IMSC 1015131 Programser, Type VIII

Itek DCS-397-1 XCS Panoramic Camera Subsystem - " -
- Process Specification Mim LLOL S

-2 i
4 .
'
-w..u — v, ey
NO. ,: - E




Process Specification FPilm L0k
Process Specification Film 4ho0

T

I}-BC 1417561

LM45C T3-b-505 * Stcrage and Handling -
Itek 65-'020-0'3-03 : Itekx lens Derign Specification
725-T01 secovery Vehicle - Aft (J/ISIC) ‘eference .
Xa | T25-702 ) Reccvéry Vehiele - Rd (J/ISIC) Zeference
> T25-101 Clearance Area & Corponent !elocation J Eyster
e “ Cassettes .
T33-800 o _Payload to Agena Final Assembly )
. ,T33-103 . . * System Inboard Profile °
't T33-600 Payload Aseembly Complete
y ‘ ?33’100 : . "J3" Interface, Paylosd Tamplete
: _c3za01 "J3" Interface, Vose Cone, Sta. 00159360
. "33-102 "J3" Interface; Tose Cooe; . Sta. 86.0, Aft
. 73-5-023 o ) Tracking, -T/¥, Commands, Pover and Pyro Ipterface °pec.
.77 1983584 (hter) - vehicle Assembly - Satellite Zecovery )
- G°61.6 ( tater) Vekicle Assembly - Satellite Pecovery
" Ttek 78550 - .~ uain Supply Spool CoT
T LTtk 78549 Take-up R . 4
. ltek "BsM3~ Teke-ip A ' :
. @ Ttex T3¢0 " Interface Teke-up |
< .f+ek 78960 ° " Constant 2otator Profile
5 - : L3 = ry
» .
. ‘L. .
-3._




v Rt ;:é:‘
Itek 78600 o | Format ' oo . — o ‘.‘,.:
Itek 73555G1 Main Instrument No. 1 (Aft looking)
itek 78554Gl ' ﬁain Instrument No. 2 (Fwd. looking)
Itek 78547 Intérmediate Roller .Assembly o .
e N.Y.( ) DISIC Subsyseem
Itek 78552 Aux. Structure _
QTS-397-1 ' Qt;aliﬁc;tion Test Specification, J-3 FPan Cam Medule
QTS-397-2 Qualification Test Specification, Take-ug B.
QTS-397-3 | Qualification Test Specification, Main Supply |
( QTS-397-4 Qualification Test Specifi;:‘agion; Intermediate kol.ler
QTS-397-3 Qualification Test Specification, Petz;ral lens
QTS-397-5, - Qualification Test Specification, Supply Spool =
ATS-397-1 : Accéptance Test Specificati,ovn. J:3 Pan Cam Module
ATS-39%-2 Acceptanc.e Test SpecAifica.zt‘lon. Take-up A
) ATS-397-3 ’ Acceptance Test Specification, Take-up B
ATS-397-4 Acceptance Test Sp}ecifica.tion, Main éupply \ ‘_-.'
ATS-397-5 Acceptance Test Speéification, Petzval Lens
'65-020-_03-153 Itek Lens Design (New Lens)

65-303-03-A1-M1 Itek Lens Design (Qld Lens) el

.4- /‘

-

i - rﬂ‘ -
" l 65 ULGI‘EI .
HO! . : c

t
Te




Military Documents

MIL-E-1D
MIL-STD-I50A

TO-0025-233
MIL-S-139590
MIL-R-5737

MIL-R-55182

- MIL-C-277902 ,

-

MIL-C-393C4

Electron Tubes and Crystal Rectifiers .

Photographic Lenses
Standard Functional Criteria for the Design
and Operation.of Clean Rooms

Semi-Conductor Devices, General Soecifi-
cstion for '
Relay, Electrcmagretic, Hermetically Sezled
Feneral Specification for

4 )
Resistors, Fixed Film, Eatablished Reliadility
Gercral Specification for

Capacitors, Fixed Selid Electrolyte Tarualux;l,
Estaplished Reliability, General Scecification
for - .

Capacitors, Fixed Ceramic, General Purpose,
Established Reliability, General Specification

«ior

MIL-C-23273°2

MIL-C-39001

Capacitors, Fixed Glass Dielectric, Established
Relianility, General Specificaticn for

Capacitor, Fixed Mica Cielectric, Established”
Reliability, General Specification for
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3.0 RIQUIPAMED™TTS ’
Tre requirements of this specification shall hpply to the system configurationm .
noted in paragraph 1l.1.

1 I~

3..1 Functiors
Following a launch and in‘ection inte orbit by the 'I‘HOP.AQ_—A booster and

I¥SC 39205 Vekicle, the Payload System shall be capable of providing a

minimum of fourteen(lk) days of pfroto reconnaissance (T days rorinal for esch o
recovery) wvithin the first to.urt_oen (1%) aays of phnnedj orbital lur.. After

a prescribed number of orbits, the two mmm_bh‘ portions of the m__onmunnc‘e'; -

-

system shall te elected at separate times and wit:in a predetermined ares.

-

3.2 System Design

SN

Tre design of the system is predieated upon tre 'décign provisiocs of
draving T-33-600 ard stall be corpatidble with the operational requirements.

- <

Maximu® launch weight shall be 1750 pounds.

3.3 Syatam Operation
3.3.1 Operating ‘:‘.giromnent
The Payload System shag operate {n orbital vacum conditions :

"
IR

existing in altitudes mnsi'n‘g from 80 to 200 pa utioal miles under.

-

direct solar rediation. A pressure madp-up unit for corons discharge-

/

suppression shall te uti{lized

o'




and shall be capable of mmintaining pressures of 20 microns or higher

in the instrumsnt ba.mln durlroa instrument opention.’ Pboto‘gn;hic
oper:tion shll nomuy occur at altitudes of 80 t0'120 nautical miles.
._ :quireunts ‘may dicuta niuicm as high as 200 nm, hovever design

e should be a.lisned to the 80 nm to 120 nm range of altitudes.

3.3.2 Payload Drbit Operstions .: |
During &ctive orbit life, the system shall be capablh of being prograrmed
for any porticn of the ground track on any orbit éxcept during the recovery
meRnguver or A to B mtchonr. Duty cycle limit.u specified in paragraph
3.4.1.1 and 3.8.3.1 shall apply. Such pradetemdne&opention;h&n be
. independent of increesing cr decreuin; orbit altituda. capa.binty for early
A.to Dt:r-.mter shall be provided for the p.nm:uc cameras and the

‘ -
DISIC subsystem and‘uch subsyetem transfer shall bgrindcpenden’cl,y con~

.

]

trolled by a secure cmd

- 403.2 1 Mim mm ot
~ : \ .
Periods 88 to 91.5 minutes
e Parigee Seight:80-110 nm .
Injection . -
- Beight: * 80~1%0 m 2, \
Ferigee Latitude\20-60 degrees narth descending
- 3.3.2.2 Iawnch Faramsters © .
Inclination Angles 60 to 110 degrees : :
N S L 3 .
Veignt: C u-ml Srat
. SoAns L , s Se..
‘ ._; Ry {zt,.k-
\\‘ v - -
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3.3.2.3 Cross Track Corrections

LMSC shall provide the Orbital Sine Function Gene'vi_‘;"tpi'.'-. T

The genera‘.cx.- shall provide a veltage te the Agena guidance > o .

systermn to compenstte for image smear resulting from t4e

LY

cross-track comporert of the earth retation vector. -
th re

3.3.3 System On-Orbit Power ) S - )
. v e -
The system shsll receive the following electrical energy from the . -

LMSC 39205 Agena veliicle pewer source. Camera ceontractors _shan-f .

furnish a power summary {or the full operating range of the camera .7 -~

subsystems to indicate the pewer consumption ef compohents and
1

" subsystems. Power rcquir’emcnts shall be based on a 14 d‘ay acti‘vt, :

b e, “*
P

mission with the follewing power supplied te the "J3" subsy_stenis :

interfaces:

v .

1. Unregulzted DC Power:

No Toad: +22 to +29.5 VDC -

l

- i > -

2. No Regulated DC shall be supplied

' Jov .0.,

3. AC Power: 490 +0.003\cycles, Single Phase E

No l.oaq: 113. 7 to 117. 3 volts RMS

Average Load: 111.7 to 115. 3 volts RMS

4

4. Electrical‘lnterface: R

T3-5-019. "Electrical Interface Specification for the '"J3 Coastant o \




" ~ ' . |- : ) A' - ve ‘.
Rotutar.ﬁylﬁan" shall cpply and shall be used for addit Lcna.l dzscriptiou

-

: . or ciarification as required for subsystem design and analysis.
. , 3.} .System Descriptionm : .
o The systtn shall consist of the fcllowing melor items:

.

: 1.\ T0 = hnomnic Camera Subsystém | o {
** 2, DISIC Subsystem ‘
3. _ Spaee Structur‘e Subsystem
b, Vo !bdirieti Mark 54 Recovery Pubsystems
. 3.,k,1 Panoramic Camera Subsystems o
The Panoramic Gamera. .ubsysten shall consist of two Panoramic .
Cameras mounted in nominal 20 couverging stereosccpic conr'gumtion,
1+ horison cameras, fun supply cassette, fi.ln take-up cassettes, inter-

'mdin.tc roller usembl,v, as per the System Inboard Profile Trawing Ho,

T33-103. The IR ﬁsambly shall {ncorporate monitcrs cn the rollers end the

signals shall be canditioned telcmtered by IMSC., The main Pancramic canera sssen-
; W Lneluding aux. structure - assoclate electrcnics sball veigh leu than

*_—M.l The mln *sup‘p]q (including support structure a.xd two empty spocls)

thl.u veigh leu tha.n ™ pmmds Each .73 ta.ke-up cassette usembly rhell veigh

hu <han 23 pounds, Radistion shielding shau not be uppded. The

Pmmnniccamralubmtamsha.nbefumishedm"tomandmall

ha minipmm op-rational 1life of 50,000 Cycles for test and flight.

The ‘ camera sub-systen hn.ndlin; d.oniel and camere check out consoles

shall also be furmished es GE to LNSC. -

The Panoranmie Carmera Sursystems shall mmta from 21 to 29.5 VIC

Umguhm Pover mrmd at the subsystem_ interface.
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3.h.1.1 Panoramic Camera

The two Panoramic Camerms stall be ui:u.blc of ogemtzng ) ' )
li‘m“uiluneously to gene'mu stenmopie photograpty orv

separately to generate mgz;oscopic phgtogmp):y. e canera

au;syltcm shall have a sustained aperﬁtiom}. capability of -

20 minutes ov.eravion for each orbit. The cameras shall bc‘ ia

phase at begiuning of each sierso operatior ard shall be ‘counter-
rotating to reduce vehicle perturbations sﬁd to meet the requirements
for Mtum .unbalauce stated in paragraph 3.4.1.8. Tre cameras shall
follov the V/H aignal to + 1% RVE. | |
3.4.1.2  Pesolution. — i
Each Panoramic Camers shall demonstrate a minimur dyvamic x;u‘gl'rtion.‘»_ -
of 110 lines per millimeter utilizing a low-contrast ( dmity\diffofgnce

0.30 + .05 -.00 ) test target with the standard USAF 1951 targe

pntﬁu;p
and 100" FMC rmateh. Other requirements for this test are as follews: .':_‘ T
a. Collimator: Pocal lergth €" (Mtnimum), Aperture 10" (min.) :
b. Film: Xodak Bmulsion Type, 3k0h : !

c. Filter: Wratten 2i.

d. Filn Processing: Per G5.0004

-10-

Yo e ey

e ety
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.




| . - ) ' ime: 1/400 - 1/600 sec. (Test Orly) ¢ A
-’ f. Tcmperat. re: Test s;;ccin:en, test equismert and .
.°  ambient temperzture shall be 79° * in%F during the )
te:-t'mg to eEblis':\ resol :tion. R;'H sll;ll e 1=58 than
50%. | -
g. Lens: [The lenc zhali b¢ o Petzval tpe vitl tie _
- follovwlng erar.cteristics: Apcrture, f/3.'3, focal
lenyth - o ‘
Field of {Iioa v3°, Svectral Range .5451 - .§992, pack vecuumn
. '. focis 0,258, The leas -shal'l srovide a minimum reso}ution
. of 240 1/mm Hi Cont. (1000:1) and 142 }/mm lo co-t. (2:1) wrlen ~
measured on a3 Mana Bench with EK 3404 film.
. . 3.4.1.3 Calibratior. ) :
.41 2.1 L ens Rotation
The celibrati_: of the lens by Itek Corpor&ﬁon.
' shall o¢ performed such that th;e axis of c:.ell .
rotation is positioned with r_espe'ct to the resr
\ nodsl poi::it of the lens system so as to minimize
.‘ ’ f - degrndatioa} due ta image srm‘ar under ordital
. '\vag:izr_x__t_:ouditions" as specified in paragrap{x 3. 1.3 1.
- . , S See pa.rabgraph 3. 4.;.'5 for Panoramic Geometry
‘ Calibration. -
CL . 3.41.3.2  Lens Distprtion
. B o . The radial_d‘isto:tion. of the lens \shall be measured ‘

to an sccuracy of one micron in accordsnce with

' .‘ . . fhﬁ.
: MIL-STD-150A. "7 — . [T £
. , . ) - . _
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N 3.4 133 Lens Alignment o .. ._..
N v'rhe angular location of the principal ray of each

panoramic camera at format center shall be cali-

i '. brated to the respective horizon cameras principal

rays. The camera systems shall be capable main-

\Ja.mmg the alignment to within + 60 arc seconds.

The calibration shall be performed with equipment

T accurate to within + 6 arc seconds.

3.4.1.3.2 Pan Convergence Angle

The stereo convergence angle of the twe panox"i:h:ic ,
(v
<

’ cameras shall be determined at a defined scan

position &nd shall maintaia this angle to within + 60
: ) ~

arc seconds. The calibration shall be performed

~ ' ) .
with equipment accurate to within + 6§ arc seconds.

3.4.1.35 ¢ Horizon Cam’era Calibration
* 4

" The principal point of each horizon camera shall
I E Y >

be calibrated with respecs to the int=rsection of the

N — " horizon fiducials to within 25 «microne.
%\_ﬁ 4.1.36 The focal length oi each horison
4 ' camera lens shall be determined to 100 microns. ~ -

- IFonry ey
eds o :
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3.4.1. 4 .Lena Focus - . -

(1) The lens system shall be focused for orbital vacuum

condition by Itek Corp.
N N
(2) The image plane/film plane separation shall not exceed

+0.001 inches (1. 5° max. gradient acrosg the longitudinal .
axis of the lens cell) overftemperatuie range of 40°F to
100°F when the camera subsystem is in flight configuration.

3.4.1.5 FMC Calibration

The camera contractor shall provide for a system of object

épace FMC bywthe camera absut an axis perpendicular

»

to the axis of scan.

- The orthogc;ndity. of the.nod and scan rotations shall be within

/
- --,..

. 120 arc seconds. ' -
L _3. 4.1.6 Panormicheometx.'y
Thé Panoramic cameras shall provide a mear;s to obtain a_
rel_itionship betw'een‘poiﬁtg on the format and coxresponding

. ground points., The objective of the calibration is to provide

[ 4

equipment and procédures which make it possible to recover, .

for any image point, two codrdinates, the scan angle

and the cross nr.gle‘,d to within + 4 seconds of arc (1 sigma
. . : ] - ] . {

level). The design goal shall be to obtain these ‘angles to

L

within + 1.3 zeconds of arc (l> sigma level).

- 18 -
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" The scan angle < 1s defined as the dihedral angle betveen

: . 2,4,1,6.1 Calibration holes in the film xmils T

the plane through the scan axis and tho ce:tral p;inci;nl
point, and the plane through the scan axis and the immge
point in quesiicn. The tross angle g is define.d' as the
ccumlement'oi" the a.ngle betveen the scan axis and a lipe
c@cttm the immge point with momentary center of pro-
Jection, l.e., the ray of Frojection. . .
shall be lecated so that holes on both rails are
* 1).1um1nated sim\ltaneoush/ and shall be spaced
appmximtel: lonm a;n.r'c
e . : T
3.4.1.6.2 The holes shall be 40 + 20 microms
in diameter and as circular as ;—o:s—ible.
3.!s.1.6.'3 Scan traces shall be provided
and shaii be 50 te 60 micrens in vuth
3.4.1.6.0 'memnimdensityoftheims
shall be 0.3 above base fog at'the primary
procesuag‘lgvel and festest camera operating
speed, a - . o
3.4.1.7 Panoramic Film
The cameras. saall utilize 340k, 2,5 mil. base pol.y’elter rnn but
e design sual shall bo to x:rorida operation using 1.5 nl base -

(UTB) polyester film. |Nominal thickmesg vith emulsion for the

sbove fila 1s 3.0 xil énd 2.0 w1 respect tively. Each camers sball be

. |
capable cf uunzin.g nuz m of 3404 end SO 121 ﬁh (1.e., 3look
.fu.nfc;mportianqtthcudniaufollondhy&&lforthem -

of ‘the missi

- the sequence wh mraed) A.design goal shall -

-1&- A
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- 4nclude the capability to utilize split loads of ary combimation

of two &t the followinz film types: 330k, S0 121, SO 352 and Shk2.

3.4.1.8 Camera Operational Error Limits ( Image Elur iz ¥icrons)

~
.

.

’_, * At édge of fermat

-+ Aocuracy $ Mtcrom

.o

. T 100 N.M. . 80 .«
».
Along Cross florng Cross
Track . - Track “rack Track Accuraey
’ Randam Error Sources ( 3 Stgm) - . - ‘
. Camera \%bration 1.2 1.0 2.0 2.0 ,
-~ . .
Servo Zrror 1.8 cos 2.2 cos 2%
Image Motion - :
- Compensation 1.8 cos 0.1 2.2 cos 0.2 3%
. : .
Nohl' Poi:‘.t Location 002 o-? *O.wl' .
- L
. Focal length Error 0.012 cos 0.015 cos ]
Sys‘.:enﬁtic Error §96.rcn
- @ - Motion Due to
«  Film 11ft (70° =.) 0.9 1.1 0.005" :
: . " Across Track Image .
Motion 7.9 sin2 9.8 stn 2 .
Uncompensated Forvard )
Motion 1.5+ 1.8«
lens Distortionm . 0.01 cos* 0.6 . 0.G1 cos* 0.8+
Momentum Unbalance + 0.2 +0.25
Above based on ‘te followingy 2.44 Milliseconds exposure
- . 0.175 igch slit at 100 pautical miles
0.220 ifch slit at 80 pautical miles
_
‘\ ‘ 7
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3,4,1.9 Camera Dats Readout .
3.h.1.9.1 A Siilcon light pulser data head
aha]lbeuse@toresch'{l?knonnc cazmere
and has the following nominal capbil‘itizn and d
characteristics: _

1. Dot Size: 8 mils @ the 50% density point
2. Dot Spacing: 18 =15 onm centersv .
3. Density: 0.2 minimm delta (base fog & dot)

L., Drive: 50 milliamp constant current

'f\'-" 5. Data Reccrded: an index column, 29 dit time wvord y}u L

“ parity bit, and a complement time vord plus a parity bit, -
3.4.1.9.2 The numerical Camera Serial Number shall be recordsd

——

S —— « " -
' on each Fancramic foarmat (under the rail area) by a lamp. -

3.4.1.5.3 The Start of Pass Mark shall be recorded (under the

-— I S

rail areas) on the {nitial Fanoramic frame at an cperate m. ’
3.5.1,9.4 A 200 PPS timing treck shall be recorded on each Pancreie

format (under the rail area). T

Vs

3.4.1.10 Horizcn Camerss = )
— " Tvo 55 millimeter focal length, £/6.3 horizon cameras shall be IR

integrated vith each Fanorumic camera. The horizon caimsres shall
be capable of recording the earth horizons to the port and stare ;
board side of the vehicle from orbital altitudes, In addition, the S

folloving requirements shall be met: ®

-

1. Paired horizon camerss shall operate simltansously
. 4

oo sltermate pnan_nigr cyoles and expose horitoa formats
. adjacent to Fanoramic formats per Itek Dreawing Bo. T8600. -




© 7 -- - mJ" Poeal leugth 55-millimsters. .

-

2. Artificially illuminated fiducials shall be generated

——— -

adjacen. to each hofizon format and shall be used as
a reference to assist in t¥e determination of the angular
roll and pitch of the vehiole.

3. The format dimengions and filducial locations shall dbe ‘

per Ttek Drawing No. T6600.

- b, The lens shal)l have characteristics as fcllove:

b. Field Angle: Not less than he::in the vehicle x-x axis
Not less than 23 in the vehicle :=-2 axis
¢. £/6.3 aparture vith iris diaphragm control froa £/6.3 to £/22
S. The focus shall be for vacuum conditions at TO°F.
6. Ehutters - Alphax IT heavy duty, 1/100 sec.
T. I1MSC shall provide structure doors compatible with the
above p&r:mtern and at angles of + 75 degrees from the vehicle

+z axis.

3.4,2 Panoramic Camera Control

The camera controls shall include the followving:

1.
2.
3.
L,
5e
s.

v/B Px-cg:mmm'N

Camera Servo
. <
FMC (Forvard Motion Compensaticn) device ’k;vo:sea/

Homing Control
Variadble 8lit Width Comtrol
Filter Control.

- 17.
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Camera controls shali be an integral M&t the e_ani‘a" subtyltw'
except for the V/H Prognmgr. The V/H Progremer shall be
supplied by IMSC. . J
3.4.2.1 ' V/H Programmer
The V/H Prograrmer shal'l'prcvide sinusoidal voltage over
. apriodmngeonhOJtoi&OOleconds ‘nuvoltaeemll

be proportioml to the V/B ratio.and :hn.ll be couunti

. vith the camers servo sylten and orb{&I iltlt.t[e’iof‘ \
80 to 200 nautical miles, - . ’

-
— “ .

- 3,4.2.1.1 Design Onter‘a
The folloving items shall be included in the v/E:
Programper Design: B . )
1. Output Impedance - less tln.nlO cb:-
2. V/H Programmer output shall see a ui.niml
input inwadnfme of 10 K ohme resistive.

/ (Camera Servo System Requirements - see Jara-

greph 3.5.2.2).

{ 3. The Programmr siaii be capable of generating

both positive and negative cosine functioms. .
4., Output voltage shall be 1.4 volt IC minimm
and 4.2 volts IC mximm vith the start voltage
adjustable in 20 equal mpudthohd.f_cyeh’
voltage sdjustable iz 20 equal steps.

-18-
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I.u w;d:eurnmd voltage (start volicge) shall
be programmed betveen each V/E Programmer
_cycls (once every arbit) and no cpen circuit'
shall occ\:r. y
6. The programmer shall be resettable to the start
poeition during eny part of the cycle by tape command
and shall allov the start comxand to re-initiate the
e T T - ‘time delay for eyals start vher the caperas are nst
operating.
T. The Irogrammer d;eign stall preclude inp:ts
to the camera that would exceed S \;olts.
8. The V/E Progremmer output voltage shall be pro-
- portional to the forvard motion coupensation
in redians per second. The relatiomship is: 1 velt
cutput from the V/H Program is equal to 1 rad/sec.
The signal aball include tbe effects cf V/H ratio,’
"stereo bhalf angls, and pitch rate of the vehiclé,
3.5.2.1.2. Aﬁustn"lante (v/B)
Feriod and start time interval sball be sadjustadbla
in the field to permit mission selection and sub-
sequant V/H Programper adjustment six (6)
éays pricr to laumch., The following requirements




or 200 seconds.
2. Twenty start time intervals shall be available.

3. Start and Kalf cycle voltages shall increase in
magnitude with increasing step positions to mini-

mize the number of on-orbit adj\;six:ients.

3.4.2.1.3 Accuracy L

The V/H Programmer shall provide the tollcwing.

accuracies: _ B

1. !;:mp to fupction match within 1. 0% RMS, * .

2. Ramp repeatability 1. 0% RMS. S
3.4.2.2 Camera Servo System |

The servo system shall regulate the camera cycle periods

8¢ b e - y % P s A
shall be used and shall be compatible with .
pre-flight and in-flight adjustment. . . |
1. Nominal start ume‘intervall shall be 25, 50 ‘

within 1% RMS of the corresponding V/H Programmer voltage B

over a camera temperature range of 40 to 100°F. The servo- - / s2=
drive system shall pfovide a range of cycle periods from 1.5 . .
to 4.5 seconds per cycle. The cycle periocds ef beth cameras E
shall be within + 1% RMS of the period as defined by t.hrcom-- o :

>3

pondi:ig V/H Programmer voliage. The nlocity of the .leu-_

scan arm during the photographic scan shall be controlled .

| ok




50 as to producs no visidle banding or protograpric dezmaldation
in ground: scenes. "te iuput impedarce shl:n. be Foupa‘:ﬂle vitr tre
V/E Prograrmer and shall bte greater tran 10 K otxs (resistive).
3.4.2.3 7MC Device '

The FMC device shall provide argular qui_qn of tre appropriate ca-era - N
camponsnts to eligipate imags smewr resulting from veh;t:le forvard rotion

{ > :
in flight. The design shall p-uduce the appropriate image velocity to match \

the ground angular velocity and ‘yidm a minimum of 3% overlap at the center \

- ofuto'rmt; The device shall be capatle of providing displacement for A4
op.xt‘ftional'cycle period from 1.5 to 4.5 seconds. A
3.5.2.%4 P.ouiné Device and Trarsfer Cperation ‘

‘The cameras stall include tle necessary circuitry ard cexponents to operate

» L

the cameras during the A toBtmmtcrudncri’bed 1npuguph 3.%.1.2 4.
of T3-5-019. The circuitry shall also ineludc lers poeition eontrol to .

preclude film fogging during non-cperatioral periods.
3.4.2.5 Txposure Control ( Design Coal )

‘A means srall be provided to vary the slit width as a function of solar attitude.
A fail safe device shall be provided which can be RTC commnded to return the
slit to a nominal positiom. ‘

)

A Meany shall be provided to switch fil types (Detector and RTC eontrolled),

trereby providing a means to control ure of split film loads ( Para 3.4.1.7).

. 416
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2.,4.3 DISIC Subsystc;a )
The DISIC subsystem shall be supplied pex; A/P Design Control Speciffcation .
T:=-5-0)9. The subsystem shall consiet of one DISIC camera with two ta.h-up
cascettes, one supply cassette, exit housing, film chutes and beffles,
désigned so that the total weight is lees than 105 pounds, including 2000 ft.
of terrain film and 2000 feet of stellar film. (2.5 =il base). DISIC
pﬁotography shall be generated concurrently vith 70mm Panoramic xbotogram.' K 7'-}-
The DISIC subsysten shball also have the capability of .indnpendem". programmed -
operation. Expcsed film chall bde transported to the. casse;ttes- vithin the
.recovery systems via independent f£ilm paths. The A and B film pa.tl}s shall
contein back-up film cutters. Fusing shall be provided in pov;er circuits
to protect the Panoramic subsystea iwgr. The DISIC shall operate with
21 to 29.5 volts unregulated DC with pover consumption less than 1600
vatt-hours .1'6r 2000 feet cf terrsin fiim ) -
3.4.3.1 Cycle Feriod S . " IO o>
The DISIC camera shall expcse film to obtain 60 to TO " ( " .
percent overlapping terra.in photography at 80nm
altitude and 9.375 sec/eyele. The DISIC subsystem N
shall have a x;nnnun‘sustuned operational capability
of 45 minutes per esingle crbit. A change of geers

shall provide a terrain cycling period of 12.500 '

seconds for higher orbital sltitudes. ) ) .




3.%.3.2 Angular Relationship

The Angular Relationship between the luWrnin

b"

optical axes shall be 100 degrees. Calidbration test of the srgular

relationship to an accuracy of five (5) seconds of arc shall be conducted

L} TTe— ——

prior to delivery to IMSC. ( Data stall have been ottained but not necessarily

reduced at time of delivery).

3.5.3.3 Distortion

$re stellar and terrain lenses shall be calibrated to an accuracy of
three (3) mierons for radial and tangential distortion prior to delivery
to IMSC. Deta whelll be supplied to IMSC for {nclusion ia the flight data

bock, and to any other agencies as directed by the Customer.

3.5.3.4 Terrain U!m: . (\:.}? .

The terrain unit stall provide photography to be used for indexing and
correlations of Panoramic photography by the Govermment. Tte terrain unit
shall te equipped vith calibrated reseau Plate: Grid ine width shall be 10
microns or less and line lpaeiné shall be 25 u;:a 'n{. terrain unit supply spool
shall -cému 2000 feet of 5 inch 2.5 mil. base polyester film. The time
relationship potvecn the opening of the terrain unit shutter and one of the

" stellar unit shutters

.i"‘l“l
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, Nourbe capable O g determined to within y milM- sy
'seconds. A'terrain unit Jhotogrsph shall be exposed .
every 9. 375 seconds. The stellar unit phuiograph shall ~

be exposed eVery 3.125 seconds for the slave mode and
)

9. 375 seconds for the independent mode.

3.4.3.5 Stellar Unit |

The 35mm stellar camera shall provide photography to be
used ’to determine vehicle attitude. Six stellar photographs
shall be generated for each terrain format in the 'shve
mode .(9. 375 sec/te;‘rain frame). Two simultaneous
stellar photographs shall be generated for each Lterraih‘
format in the inc'iepgndent mode. The necessary leﬁs .
bafflirg shall be provided by the 'ca.mera contractor to .

minimize obscuration of stellar/imagery due to earth

haze layer illumination. An automatic sensor and an

. e

in-flight select shall be available to cap either one of the
PR = ey ‘ ) '-

Ttde ————— g sae

stellar units if required. ' "

- - -

3.4.3.6 Transfer Sequence _-‘ DESIC Subsystem

During the transfer sequence from the A to B take-up-.

- - . 1
cassetté, the-following requirements shall apply: (LMSC

Pt CeC e S

b

td »
Responsibility) "
1. Stowing of the payload splice on the B tage-up cassette
after the ;:ut and splice operu.t{on is not required prior to

the beginning of the B mission. » . e

- 24 -
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2. Up ~tts 80 inehe-u ol tﬁ? A ;:niuionh paylead can be stored
o‘n' the B take-up cassette.
3. The less of some paivload at the end of the B mission shall
be tolerated to simplify-the subsystem ‘mdlor improve the
, ) reliability of the flight article.-

/' .4. Slack between the bISIC mef_teri-n-g .r'oner and the cut
and spliee mechanism shall not be é;:‘t;;b:lbl'.
5. The cut and spliece operation ghall occur prior te the
beginning of the B Panoramic mission,
6. Baek-up cutter functions shall be provided for the A and
B missions. .
7. The tran«fer sequence shall be initiated by a secure
RTC. independent of the normal recovery seqpenc-c.

Initirtion of the recovery ‘sequence shall be used as a

bae’c-up fer the transfer sequence.

8. Early A te B transfer of the prime photegraphic system

shall be independent of the DISIC subsystem.

8. Subsequent te the cut and splice, and prior to the A recovery,
the DISIC A payload (from the cut and splice mechanism to the A
take-up cissette) shall be taken up. ’

3.4.3.7 - DIsIC Expoﬁure' Control

The expesure cox::trol shall eonsist of an electro-mechanical




.

device to provide effective terrain exposures of 1/250 or 1/500 seconds. . R
The camera interface stall ipclude the necessary electrical pin; for expéaux"o

control coomands. IMSC shall furnish the necessary command and control to -’

activate the exposure control in flight and ad'ust the timing of the eq:nund
during Pad checkout. Itexg to te considered i{n the INMSC design stall include
. ) ’ .

the following: ® -
1. A tape command ( H-timer) stall be used to start the timing circuits for
on-orbit switchover from 1/500 to 1/250. fz_: tLe eveni 5f failure, the DISIC

shall provide exposure control at 1/500 sec. throughout the balance of tte

mission.

2. H-timer brush location skall be shifted for each orbit operation to allow

for solar changes resulting from precession of the orbital -phm.

3. Brush locations can be determined when the mission inclimation anglé

is specifi=qd. . ..

k. The time delay for switchover from 1/500 sec. to 1/250 sec. shall be

‘- .

selectatle ir orbit by the orbital programmer. The time delay. facge shall - Uy

te 1500-3000 seconds, vith initiation sdjustadle in equal intervals (pre-launch)

through the umbilical.connector. ' <




- - -

5. ‘Tre time ‘delay for svitchover from 1/250 sec. back to 1/500 sec. stall
. be initiated by an orbital tize @n.nd The time delay range stall be
'1000-3000 seconds selectable 1n orbit.

1 /

6. 'IM monitor- stall be provided for exposure and delaqr time.

‘

3.k, 3. 8 Control Sequence Box
IMSC shall r}xmuh a Control Sequence box to provide control of the DISIC
" subsvsten. 'ne’ b ox shall 1nc.1udc provisions for the transfer sequerce events
in paragraphs 3.4.3.6 and exposure control in paragraph 3.4.3.7.
3.4.3.9 Cut and Splice Mechani‘m
I}SC stall providle a Cut ard Splice mpck.hninm to acca:plill;z the transfer
of the take-up cperation from the A to the B DISIC take-up cassettes. The
mechanism ehall be compatible with the transfer sequence cr,pangnph 3.4.3.6
a-xd uha.ll mec*azﬂcal]y 1nterﬁce vith the film exit bounin{ r
J._h.3.1o DISIE Pilm
Tre following film stall be used for the DISIC subsystem:
Terrats - 3400 ( 4400)
Altervate 3hoh ( bhob)

(To be evaluated in the event of incomou‘ion
‘of forward motion compensation of DISIC.)




between cubsystems. In addition to carrying distrlbuted loads, - ' 2

s'cené 2400 (4400)

Alternate 3401 (LhoOl)
Film ‘2.5 mil bese, 2.0 mil thick

. Altesmnate 1.5 mil base, 2.0 =il thick
2,4,2. 11 Dete Recording

L)

The DISIC shall utilize the same type data hea;l:End bave .
the sape chardcteristics as described in items 1 tkru b cf
paragraph 2.4.1,0,1.

3,h,4 Syster Structures

System structures shall include the payload rra.m as shown in IMSC

Traving No. T32-600 end the pechantcal end electrical interfaces -

the system structures chall provide a light tigh’s. housing for the

camera subsyctems, Light leekage acceptability is as defined in . -
T3-6-012. The structures shall include mounting provisions for the
folloving major conpo;nts:
1. Ccrmand Box

2. ™ & Pover J Box

2, Pyro Junction Box i

L. Transfer Box ) CT oL T -
5. DISIC Comtrol Box |
6. Pressure Make-up subsystem ] o . "
7. V/B Programmer | ’

8. Orbvital Sine Function Generator

vy

»..:.h;»@r? ‘

.
I
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9. Panoramic Supply Cassette

10, Digital Clock

11. DISIC Components .

2. SRV's

13. Panoramic Camera Module
14. DISIC N
15. >SI..P Data Block Conditioner for Pan Inst-uments

3.4.4.1 Instrument Barrel Assembly

The barrel structure shall provide the mechanicsl and

electrical interface for the LMSC 38205 vehicle and the

conic adp ter. Three mounting brackets .lha.ll be pro-
vided for the panoramic camera assembly and the main
supply. -Mounting brackets shall alzo be provided for
other components as required. The barrel shall be
fabricated in one section. The assembly shall be 60
inches in diameter and shall not require additional
structure for mating to the LMSC 39205 vehicle. A
preuure. diaphragm shall be provideq between the
LMSC 39205 .“v?-ehicle and the barrel assembly. The
diaphragm lhall‘.t?;;tructut:;_.lly compatble with the

differential pressure encountered during test, pad

checkout, launch and orbit operationss

-2 - - NO -
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3.4.4.2  Conic Adapter
The cenic acapter shall provide the mechanical and electrical

interface for the Instrument Barrel Assembly and the B §_§V.

Structural mounts shall be provided for the required components.
3.4.4.3 SRV Moeunt
The system stractures shall provide structural Lmountin&

g

compa‘ible with the SRV's described in paragraph 3.4.5. L

L

3.4.4. 4 Fai;'ing

The fa.iring shall provide the meehanieal and electﬂeal/
interfaces fer the Ceonic Adapter and the ".A" SRV and shall
i-nclude a thermal curtadn.

3. 4.2. S  Film Chutes _ ’
Film chutes shall be provided by LMSC as required.toA -
psotect the payload from light or mechanieal damage.
3.4.4.6 Doors and Boots - ) s
The .yste;n struecture shall previde detachable d“", which

shall be ejected on command during orbit injeett:;t_x. The |

structures shall also provide boots or sther similar devices —

to seal the camera subsystems from external light. Boot T ’,;,f,‘-“”
. i el e

- . . LAt S e

design shall provide for pressure viniations encountered = "5',.;'}

during test, pad, ascent, and erbit operatiens.




3.4,8,7 Access Punels |
Access panels shall be prc;vided as ﬁquired and shall
include access doors for tracking, adjustment, and
oWim of all carera subsystem major film paths,
3.4.5 Basiz Recovery Subeysiem
The minimm rezquirenents for the Recow;ery Subsysten will consist <f
fw? (2) Mark 5A Satellite Recovery Vehicles described in GE~PID
Draving No. 198R358G (later). "Vehicle Assemblies - Satellite Pecovery
Vehicle will consist of those elements pecessary to the sequenecing and
exscution of events by voich the SRV is ejected from orbit, the Thrust
Cone is searated frem the re-entry vehicle, the Capsule is separated
from the hest shield, and then decelersted by parachute to the required
. descent rate. Recovery aids and thei;' sequencing aralso required. I
‘ 3.4.5.1 Powvered Flight Pequirements :
3.4,5.1.1 Thermal Pequirements
e foxvard ERV vill form the nose of the Space Vehicle
and, as such, it must withstand serodynamiec heating
during ascent. Axy thermal control coatings used am

the exterior surface of. this forvard re~entry vehicle

must resist this heating envircnment and be able i:o

perform their thermal cantrol functicn ip orbit there~

o
[]




‘ * The SV shall be capeble of sustaining the serodynamier

and ipertial loading during the povered flight ascent :
trajectory. The ascent loads shell be besed upon criteria |
presented in T3-6-002 Environmental Specification.
3.4.5.2 OF ORBIT REQUIREMENTS
The system shall be designed for orbital and launch pu-umté?s as
stated in Section 2.32.2.1 and 2.3.2.2 cf tgs document. The normal -
attitude of vehicle system in flight shall be "forvard flying” -
. : ~ (SRV Forvard). The "A" SRV shall be capable of a m!nimWa time in
orbit of 10 days. |
3.4.5.2.1 THERMAL CORTROL
When tte SRV is directly exposed to the space environment
during the on-orbit phase of the mission, thermal >ontrol of -
‘ the film in the take-up spools shall be maintained at T0° F.
+ 30° F. by Passive meens. Film temperatures shall be °
maintained within this range for all (tvo coating matrices
vill de required) orbital paramesters -1dzntif_1ed. in 3.3.2.1 .
and "for all B engles betveen + 65 degrees, vhere B is the angle
betveen the orbit plane and the sun vector. Minimum
temperature of TB ba.ttery at activation shall be 60° F. Active
heating is réquired prior to nct.ivation of the batte'ry to

insure saintaining this minimum temperature,




"
3.M.5.3 RECOVERY ROQUIRDGITS
_ The -IMBC 39é05'Asem vﬁicle will orient the space vehicle in the
proper sttitude for SFY up'cnt’lon. U;;on receipt. of the proper
signal from the Ageoas, the SAV imu be tapatle of iritisatirg
and undergoirg a rgccvc;'y sequerce vith lpocified film losds from
empty to Lull. I-‘o‘:ucving s'lection from crbit and atmospheric re-entry, the
f ’ SRV atall deploy a parachute deckleration svstem. The 3 o~ dispersion
limits for design operation shall be + 10 nautical giles cross track and
4 70 pautical miles aloeg track at a nominal impact poict of 10,000 ft.
‘altitude. Bias for wind drift should be espable of teing calculated and its

contribution to dispersion is. not included.

3.h.5.3.1 SEPARATIOR AXD EJECT_IBN .
The Space Vehicle shall contain mechanisms for separating
the SRV vehicle from its structural mounting on the Space
Vohiclc st a velocity between 1.5 and 2 feet per second.

Total hu ( piteh and. m components) due to structural
separaticn shall not mnd 19/sec. Fol.lcning separation
the &RV shall-be spun sbout its axis of symmetry at the

rate sufficient to avermge eut thrust Wu.mm

—— - K

e e e S cm————e —— e ————— e e . =
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nmtvamuum&o'/ uevithlfunh.dcfﬁhﬂn
be initiated by firing of a retro-rocket, nozinally 12 sec. after
_tnutcr signal. This retro velocity in conjunetion with the
spesified daboost euvelope and R/V 1ading conditions will .-
pernit, re-entry of the R/V vithin the dispersion emwelope. '

Dupin shall reduce roll rute to a level cq&tﬂ:h with ssrodymanie

‘m—




alignment of the vehicls in the re-entry regiom. _
Prior to re-entry the remaining retro-rocket assemdly

will be Jettisonped, )
3.4.5.3.2 Atmosgheric Re-entry o * AT
The re-entry vehicle shall be capable of vithstanding"
the aerodynamic heating and londs associated vith .l.
re-entry under all film loeding conditions, The RY
contractor shall prepare an operational matrix of re-entry -
conditions descriding margins and dispersions provided -
under varying conditicne of film loading. = True antemly
talues for deboost m.ﬁboaenvedrwm
in the Havaiisn recovery srea, vith debooct. velocities . ‘
correspooling to all load configurations. The vehicle _ .
shall bave sufficient aarodynamic stadbility in all apcif
fied load configuraticns so that the angha of attack
enveh’ccm:anlucmrzmutthetm&.
pesk axial dscelaration.
3.4.5.3.3 PRaruchute Descent .
A subsonic deceleration system shall be incorporated in
the re-entry vehicle and shall be deployed Lmmedistely
after the vehicle achieves subscnic. velocity. 'n:u . L
subsysten shall be designed to provide a descent rate of “ B
not grester than 29 ft per second at an altituds of 10.'40
ftinnmxrlnbdcmﬁmum. Mthn.u:c Sl
Frimry parachute is daployed, tbe heat stifld :hnuvu-
ssparated from the recovery vahlch. The pareshute f
m fur d.r uch:) hr ﬂn Mr_i
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® | 3.LaSdelh Recovery Atds
| Recovery aids shall include a beacon and a fl_uhing
light., The beuéon will be activated at the time of
the transfer signal. The flashing light will be
activated at the time of parachute deployment,
3.4e5.3.5 Water Impact Flotation
In the event air snatch is net succesaful and the recovery
captulo uiﬁbly descends at nominal decent rate to the
- ocean surface, it is req;xirod that the capsule ;unmn
a wvater-tight enviromment for the film ‘both befors and
“  after wvater impact ard that it float in an upright position
' for a r.lni.m of y in a eondition of sea state 3.
‘ ' . - At the end.of this pcriod, 1t shall “w
3.b.5.h Weight and Ballistic Coefficient Requirements
A fully loaded SRV shall have a Separation Weight of LOO 1b. (max.),
a Re-entry Vehicle w.iiht of 300 1b (max,) and a suspended weight of
230 1‘"- These weights shall include 80 1bs for main camers film,
23 1b for m#in csmera takeup o@mnt, 12.5 1b for DISIC film, and
7.k 1b for DISIC camers takeup equipment. The hypersonic ballistie
eocfticicnt of the configuration which exists during the atno-pt-urie‘

re-entry shall not exceed a value of 95 1b per square foot at sero

angle of attack,
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‘ - 3.4.5.57 ' SRV Cspabilities o e

Up t0 16,000 feet of 3.0 mil 70mm film and up to 1000 feet of - L

DISIC siellar and 1000 feet of DISIC terrain film shall be stored
+ in the nu:h‘oer one Recovel;y~ subsystem during the first operatior'lal
phase. At some tin’ne, after completion of the first operat_iqngl

phase, the number one Recovery subsystem shall be ejected. After

-

ejection of Recovery system.number one, the I._.MSC ‘39205 Agéna "

vehicle shali be progiunmed for the second operitioﬁai phase.

Power and attitude of the system shall be maintained throughoﬁt

the tra{\tz‘it'ion £rou} the A to B mission. 'The LMSC 39205 Agena -

w;ehicle shall maintain attitudes between’all reconnaissance operations.

During the second operational phase approximatcly 15,500 tee't of

70mm film and 1000 feet of stellar and 1000 feet of terrain tum

3hall be programmed, during a one (1) to seven (7) day interval,

Recovery system number two shall be recovered sometime _betwec'_h_'

'complet!on—éf 'ﬁrét photo reconnaissance phase and the 14th day in | )

orbit.” The re-entry and recovery sequence of operations shall be |

initiated and're.cov.ery of number two Recovery aub.l-ystem shdl.bo_ T

eftecied. zpus completing the ly'stei:n operations. o “$
3.4.6 System Supply.(;uutte'l A ;

———__The supply cassettes for the Pmoramicl and DISIC subsystems shall con.silt

of film spools, mounting brackets, enclbﬁurel, drive umt braking d?viec. .th;

_. ' necessary controls to assure proper tension throughout the test, ascent, and -’

‘ orbital phases of operation. The cabsettes shall be eompttihh wmg' th.mgp "

¢ ’4

structure supplied by LMSC, and shall opcntc from 21 to 39 § VDC Um‘u}u«i ig



~ ramic fiime shall be a nominal 3. 12 inches.

A .sed

NO.

Power measured at the cassette subsystem i';uerfa'ce. All spools on each

-
L 4

subéy‘s_t,‘e:tln shall be capable of mciividual ‘independent operation. The main
supply éhall operate at a low tension during a;cent by an initial Pad com-
mand which shall be released by the'reéeipt of tpe'.?ifi:h Mode Sigral
Command. Design _éhin allow for control c.i‘nr:i;x,’g test.’
| 3.4.6.1 Panoramic Supply Cassette’ N

I:‘:ach Panoramic supply éa.uctte shall consist of two spools,

Each spool shall have a nominal capacity of 16, 000 feet of 2.5

mil base, 3.0 mil thick TOR;m film.

Spo/t;l core diameter shall be a minimum of six (6) inc.hes.

M éupply mounts shall be provided by LMSC and shall b?

3
located in the instrument barrel. -

8.4.6.2 DISIC Supply Cassette

T}a DISIC -supply cassette sh.all have a nominal éapacity of
2000 feet of 2.5 mil bnse,._ 3.0 mil th!gk 5 inch terrain film ;.nd
2000 feet of 2.5 base, 3.0 mil thick 35mm ‘stellar film,

3.4.7 System Take-up Cu'.‘etto -

The Ta.ke-u;.) Cassettes for the Pangra'u;ic and DISIC subsystems

shall include ;he same basic type of components shown for the

Supply Cusettu.. ‘ .

‘- -

The Design shall conform to the basic configuration and space

- limitationa,of the Recovery Subsystem as described in paragraph

" 3.4.3, Tbi cassettes shall utilise a flange design and provide suffi-

cient clearances to assure ntlitactory qperation at a minimum tem-

L 4

perature of 20°F.' The center to center distance of the two (2) pano-

-

3 . -
‘L -

£




R ) )'
Each A take-up spool shall have a nominal capacity of 8000 feet of 3.0

mil thick, 2.5 mil base 70ram film.
Each B take-up spool shall have a nominal capacity of 7750 feet of 3.0
mil thick, 2.5 mil base 70mm film.
The cassettea shall operate from 21.6 to 29..5 (+) VDC unsegulated
power at the take-up interface. All spools shall be operated at a pro-
grammed current and inciude film r;dius telemetry monitors,
’I‘he'panorarnic camera subsystem shall utilize a cut and wra§ sequence
for transfe® fram the A to the B take-up cassettes, | The DISIC subsystem
shall utilize a cut and splice sequence for A to B transfer.

| 3.4.7.1 Panoramic Tuké-up Cassette - A

- Each spool shall utilize an anti-back up device that does not |

interfe.re with the Panoramic Camera operation. During the
ascent mode, the anti back-up devices shall be released and a
reduced voltage appiied to 1he spool drive systems to insure
adequate film tension coniperiéa.tion. The antx back-up device
shall be capaple of b;ing rel’eaneé for test and checkout pur-
poses by:applyi.ng 21 to\29. S VDC to the appropriate take‘-up
interface connector pins. This Aeﬂce shall be’'in effect without

e ~ *
application of power. )

3.4.7.2 * Panoranic Take-up Cassette - B

- 37 -
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. 3.4.7. i DISIC Take-up Caasette

‘140°-F. Heaters shall be provided by LMSC and installed.

Each sp.?ol‘ shall utilize a brake device that .w.ill }re-.‘ -
vent _spc;ol rotation during ascent, ""A" mode operation N o
ar.xd "B'" mode non-operate peridds. The device éhalL
be i;x e.ffect without application of power.

The s-péols will be indexed to allow optimurmn film-
tracking through the ""B'' cassette to the 'A' cassette. : ‘b .
The gap between the hub rollers shall not interfere

with the passage of a maximum aplice thlckn-ess ‘of.

.0075 inches. . .

The DISIC take-up cassettos aiull have a nommal capacity
of 1600 feet of 2. 5 mil base 3.0 mxl thick S ich terrain '
film and 1oooﬁeet@‘a mil base, 3.0 inil thick 35 mm
stellar film. |

3.4.7. 4 Temperature Limits

All take-up cassetteé ;hnll.proviﬁ aa;'utact_vor_y op’éx.-ation' .
over a temperature range of 20-100° F. LMSC shall pro-

vide a passive method for indicating temper'ltures abeve

in the panornfnié cassette area to assure-cassette opera-
. . [ .

tional temperature above io°F. , ’ : . -]




3.4.

8

3.4.7.5 . Start Stop Capability

All take-up cassettes shall be capable of being started

and stopped a minimum of three hundred (300) times {n
flight, - ' ) ‘ a
3,4.7.6  Film Off-spooling, Fanoramic Subsystem -

Test Conditions -
Spool RFM during film off-spoeling shal’ not exceed 80 V
RPM. ~

DRCG

“LMSC shai; piovide and checkout the Digital clock. The clock shall

— - be capable of storiné time uhambiguo.usly\for a period of five d‘y'-g:,;,, .

‘ ' ‘Upon receipt of an intcrrog_ate-.commu;xd. tHe cleck shall provide"tl‘;o

éignhls required for auxiliary recording of binary time on the Pano-

ramic Camere qnd DISIC subuyatem film. The clock error shall not

-3

-exceed 2.5 :mlliseconds in any twelve hour perxod aft‘ \:eountini

24 Volt DC Unregulated power. source. The clock a.nd -ltl sncu.lu'y -

“o

Jor cleck oftset. The Clbck shall operato from the LMSC Agen~Voh1clc

s equipment shall be capablc of driving the duta heads te providc'th.

3.4.3.10._

«© .3.4.9

prope’r expoeu;e for thc mm as doscribed in putgrtph s: 4 1..1 and .

/ : . . W ..
e . . R _.'-' ~ -
4. . ' ' \r

Commands and Programming . . .

The LMSC 39205 Vehicle ortital timer stall comid%choé mylar

-~

<
o e

- -
" a

.

upe- vblch control both thc vehicle orbltal functions (cuch as telemctry s .




o . NO *
[ . ) interfaces shall be ¢

-5-019, Electrieal Intertais ¥

-

Specitication - J3.- . : \

3.4.9.1 Program Options

The program optiors shall include the following items:

each item controlled by a tape - brush command:

1. Reset V/H Progrnmm:} start control, - Vg o .

1

Yaw Prograrmer gtart; exposure control reset and V/H cblateness
function start.

2. Panoramic Geometry Control
. 3. Continuous TM on
4. V/H Pregrammer start centrol
. . 5 Redundant Camera "Off' *
i | | 6. Intermix Stepper Switch
‘ 1. Camera Program 1 thru 9 (iB.brushes)
. 8. DISIC "On" =
9. DISIC "Ooff" )
10.. DISIC Expesure Control
ll: Pan Exposure Control
R ' - 3.4.9.2 Real Time Commanda
J - Eightden (18) R.ed,'l‘tmo Commands shall be utilized for Program

. selection and control. Real Time Command descriptions are

shewn inlow:'

1. RTC 8, 8, 10 - V/H Programmer Contpol:




-

3. RTC 11 - Camera Operetions Mode Select

k, RIC 12 - Intermix No. 1

5. RIC 1k - DISIC Mode Belect
6. RIC 15 . Intermix No. 2

7. KIK/Zorro 38 (Secure) ; Transfer A to B (Fancramic)
é. KIX/Zarro 39 (Socur-) = Transfer A to B (mm:)

9. RTC (not assigned) - _Variable slft avu-rmn - t'vo required.,
10. RTC (not uai;nsd) - Back-up filter uxactun tvo mu:u,'ul.
11. RIC (not assigned) - aﬁam coztzol delay.

12, FRIC (a0t usicnod) = Yav emable/disable. g
13. RIC (oot aseigned) - DISIC M/ﬂut/both/oﬁ. - —
14, KIC (not assigned) « Baerguncy
3.4.10 Telemstry Transducers

e

aplect/mods salect typess.

IMSC shall coordinate instrunentation schedules

10 e telematered. The instrumentation functions shall

information far "On" erbit amalysis of system cperstiom.- ™ ons ahall be "e‘
Frovided far as desckided in T3-5-019° parmgrash 3.5. '
3.4.11 Telemetry Stgoal Conditioner o -

A sigal conditicoer capable of scoepting inStrumemtation signals from the

m'memumtﬁmommhtmrormdwﬁnnq
39205 Agena Vehicls. The signal cenuf:im shall ts cagatible vith the -
telemster channels. mwmaummnmwm
and & taps reccrder shall be Jrovided. mmmmmmm
from a lmc—mtu, umutmocmmmmtmmiu_m
uuuemmnuuuussxscouumm
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3.4.12 Attitude Determination
) k) _j‘ ' Vehiele .nt’fit'judo.dourmimtion shall be ‘derived {rom stella
iy photegraphy provided by the DISIC subsystera. The stellar

phetography shall te compatible with the follewing aceuracy

requirements for attitude: when multi star solutiens are

utilized:
' Rell: 45.93econds
L .07 45.0 seconds
. . Piteh: 4+35.0 seconds v .
’_:'v . ; T . .
r.f .’ )
L% .




4
The panoramic horitzon cameras shall provide back-up attitude

. {nformation with accuracies of +10. 0 minutes of roll and pltch. . . -

3.4.12.1 Attitude Determination Sy:iem o \/ B '
LMSC shall investigate systems far meroﬁ.ng.attitude
determination and tt;e feasibilit).v of incorporating such
~ a system (ADS) into the ""J3" configuration.
3.5 Storage and Handling . .
Storage and Handling shall be in accordance with LMS C T3-4-505, ‘mdlox" GE S .
SVS 3702 and SVS 3703. New Storage and Handling procedures shall be in__cot-
porated as the Factory to Pad concept is contin~ued. The camera contractors -
sr;an furnish grouns handling equipment (dollies) as required for handling their
equipment at the Szé’s?acim;,' {GFE). ‘
. ‘ Under conditions of controlled environment, a minimum shelf life of 24 mor_xthj
is required for all pyros used on payload systems and GFE equipment. N
© 3.6 . Thermul Design
Passive thermal control means shall be empleyed in the "'J" System.
Structural surface optical properties and aasociate Mosaic geo:;:etry shall
be adjusted to provide a computesi time averaged temperature for the camera
atru ctu.ral componsgnts of 70° QOF (st noc:inal space envifon_mcntal condition;).

‘The design goal of the temperature control shall be to maintain the camera

o; tical train at a temperiturc of 70° + 10°. An temperature transducers

shall be Micro Systems Type TE3-D or equivalent with a low voltagi -

excitation systeci. A System Thcrmd l;htb Model shall be used to prodlct




NO

1 ’ .
- - - L
. " ’

structure. Associate Contractors abwll idsntify tesperature sensitive

components in thilr respective subsystams and establich teapersture
(AR7. \imite. The mAximmvidnimm and time eversged temperature vill be
predicted for all system cozponents in a space environment range &s
rollonj »
Beta; =~65° to +65°
.Jeriod: B8 to 9L.5 minutes .
Minimm Beight: B0 pautical miles
Inclination Aulc 60 thru 110° .
= Bominal Perigee Latituda: 20° Ferth to North Tangent Point Descendirg
_Bolar letl.nt shall include diwrmal varistions .
Aw Albedo coerﬁcim shall range from .25 to .55. The internal pover
‘ mmmumt«mamgemounmwaomms per
oﬁi.t.L The attitude &xrlng active phase shall be as lpeciﬁod for the IMsC
395205 Agema vehicle,
3.7 Iight leaks -
Light Leak Tests in accardance vith the appropriate LMSC Specification
-huhoprrormd on the systen, ALl lsaks located shall be carrected
.- prier to fiml Jre-lamch assenbly. Naximm density of 0.02 above base

mwhmeduiheuntrarught




_A ligm leak detection system shall be developed and imtalled_ ,t_-"-' i
loak’checks during the test phases. The nystem -mu eonsig "-' -
self contained fincludes power supply) ;,:ho‘.o:neter syltem" apd shall be
installed within the systc;.m stru'cture_.i_‘;rhe photometer systems ma& remiin ,

on the system for flight.but shall not be operational during ﬂ;gﬁt.

3.8 System Altitude Test and Cerona Marking

FEEE

3.8.1 System Altitude Test

The system, in flight configuration, sl.mn be tested in an altitude ‘—:
chamber to test system environmental performance an-dQ;ﬂSceptl- . . "
bility te corona marking. Operate times .will follow the flight profile . -
and the static system internal pressure shall be 3 to 10 microns S ‘.i ’
during a minimuni of 5% of the A rcode and 1 to"3 microns or‘.lgss. | ’f:“

during a minimum of 20% of the B mode. The DISIC aridﬂla?n '

lnstrumenta shall te programmed for simultaneous eperation. . :
The DISIC subsystem shall-also be progra.mmed for Ladependent ‘ e
opera ion tp_ confirm independent mode operation. DISIC in-flight o ';"."'*;';4—

shutter capping capability shall be confirmed for both automatic

and command control.

3.8.2  Main Instruments

Corena ma.fking shzll be luﬁlted to a density of less than 0, 4 abon
the base plul fog level during the fint five conucudvo frames from thc ; .
.un d pQAo mhrk at each instrument :tart-up Tests shall bc

-—— et

ln aeeardmco vuy p.ngraph S. 8. 1.




3.8.3 DISIC Subsystem

Corona mar

shall be limited to 10% of the programmed formats
0] ) M

and any s aarking shall be at a-density less than 0.4 above the
base fog level, Tests shall be in ;ccordance with 3.8. 1.‘f- hd
) _ » A :
' 4.0 QUALITY ASSURANCE PROVISIONS {*,

i

4.1 ' Selection of Parts and Components /

Parts and Components shall be selected from any of the follov'}ing sources
. (».
% |
preferably in the order listed: ‘
i |

A. LMSC Space Systems Preferred 2arts Handbook

Military Standards/Military Specificstion

.

" Missiles and Space Industry Standards - : o f o

LMSC and ITEK Specification Controlled Drawings

. Items Proven Satisfactory by Prior Flight Useage

< -

. Parts and Cbmponent: which have been qualified prior to flight to Level

Requirements by the Design Application.

4.2 Semi-Conductors

i%equirémentu md char;cterist;cs of MIL-5-19500 are minimum. ~N§ ’
lcmi-conducsors shall be used that _ax;e not vendor certified. All semi-
conductor devices except for non-c;v!ty devices (micro-diodes) shall be

‘inspected by the x-nj method {n accordance with .MSC 1412815C.




o . - . . _ .
A3 -
. = . .

4,3 Electro Magnstic Interference (m) Control

'nwprovieiomofspciﬁuticnuscum nndmntobemodu

.

. & guide for controlling EXI in electrieal and electromic ulalbliu and conie

components. No EMI testing ot the system or subsystena sha.u N.tred
L.k Inspection and Certification |

Prior to testing a "J3" system, mcmomutbesnmmum-
spected by a Quality Assurance Representative and certified as cmlying vith
the applicable dreving. The system shall meet flight quality standards in
regard tu vorkmanghip and clsan'iness. ‘

hhl . Failure During Test \

’

In the event of fallure durl.ng tut, thc testing shall bt dileaztumed..
\\‘Qk&mh failure shall be completely documented and reported for lm.‘bu;.

" , apd dispositioned, Dispositicn shall be :n accordance vith IMSC
lnd/cm".Auocim Countractors Standard Operating Procedures and
Specifications.

kh.2 Test Certification '-

A Quality Assurance Repregentative mu vithess and verify the

ucmci of all testing, ;
8.5 Testing o o=

-

. 18.5.1 Operational Systems

'nntutingottb mmsmlcmindumlnimolmh

L 4
\WthmumummA/rMmtonmm

mmomuwummtumog‘pucww

-NTe ' T - e
. .' o ::‘;i
- 3 nd
- vos .. &“‘-




and provide H.O. calibration data. Pan Geometry data shall be provided
" to LMSC by Itek at time of delivety of cameras to A/P. (Reference °
paragraphs 3.4.1.2; 3.4.1.3.3; 3.4.1.§). Testing shall be in accordance

with the basic proviuians of the applicable LMSC Acccptmce‘ Test Speci-
. } R )
fication. A minimum of five (5) days duration shall be required for the

thermal -;ltit'ude. environmental chamber test.

4.5.2 Qualification

[
One system shall be qualified for flight in accordance with.the applicable

LMSC Qualification Test Specification. A minimum of fourtéen (14) days

duration sheallbe required for the thermal altitude environmental chamber

o test. Environmental levels shall be 70% of full qualification levels, " .
5.0 PREPARATION FOR DELIVERY -/
v Procmtions. shall be taken to protect the acc'epted System frOt;a,fiamage and. e |
comiminatgon (!urixig storage and shipment. Storage of Panoramic Instruments, )
> DISIC’Camera. Cassettes, and etc., shall be under modified Class 02‘ Clean _?
hoom Conditions as per TO-0025-203, Transit'cases for the camera ;ubsystétps
compononu uhm be furnished by the camera contractora and shall incorporate
" a‘shock record@ lﬂnidity recorder and air pressure regulation valve ,
§.0 NOTES ) . or : B ————
‘ _ N :
8.1 Fie‘ld Suppo . . - - -
Associate Coniractor’a --pan provide field ;upport at the 'A /P facility. >
6.2 Spare Parts " . ' o

Spnr; parts requirements shall be submitted to the Customer by all contractors.




appronl by the Customer. A/P spall m.mtun stockrooms a.pd inventories of )
all spare parts provilioned to support thc program ’ . ’ |
8.3 Film Requiremohts - R o . ‘ . %
The {ilm requirgd to support test and ﬂ‘ight operations shall be furnished to all E
contractors and on a schedulesto adequately sypport all phase;of the pfogram. B
Film requireme‘nts and sched\;les will be coordinated with the Customer by each
‘contractor for the_ film requirements st their respective Iacilities_.
8. 4 Test Equi;'ament | | "
A /P shall furnish test equipment required for m phues of the A/P to Pad - ~
s

Test Program. Test-eq\npment for the DISIC Subsystem 3ha.11 bc GFE per

DCS 'ra 5-008C for verification testing. Test equipment for Itek subayttem

shall be provided GFE and maintained by Itek _Field Engtneertng. o -

.-
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T3-6-002A

'1.0 SCOPE
‘l‘hh specification defines the cnvlronmente which the@iPayload will encounter
during ucent orbital, and recovery opetations; further, it establishes qualification

and ecceptence test requirements based on these criteria. Boost phase environments

are based on the use of the Thorad. This document may be used as an intrinsic
part of detail equipment specxﬁcauons.

1.1 Purpou
a. To consolidate all hertinent environmental and test criteria.
b. To establish qualification and acceptance text levels.
. ¢.-' To provide design reterence to be used in optimizing reliability.
d. To standardize requitemente'end tolerances such that repeat-
ability may be achieved. A A
1.3  Use

<

) This document may be used in conjunction with detail specification to
' ‘specify requirements against which the payload shall be designed qualified,
and accepted. —
1.3 Appucation ) ' -

- Detail specifications may be combined with this document to epecxfy
design or test requirements.. In these instances the tollowing additional
specitic requlremem‘l be lpecmed: .

. a.  ~Sequence of testing or a statement that such a sequence is

unnecessary.

b, Acceptable performance liniits before and after the test.

c. Standards of acceptance for quanficau.ox_x:
d. Arrangement end mode of operation.
e. " A statement as to whom should receive records and dsta. °
N 8 Specific locations of test instrumentation.
g Special tests and unusual test conditions.
. ‘ Locatlon and orientation of components which are not to be
qnalmed for the genaral payload usage.
y ) s
N 1
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1. Design operuiné and shelf life . N
3. Location of points of comparison to detcrmine resonancec._
k. Deviations to the general specification.
1. Which of the tests herein shall be performed.
1.4 Devxauons S _— .
a. - Requirements may- be modified if it is'shown tbo.t mltalhtions
protect equipments from exuting environments
b. Requirements may be deiﬁed if it can be shown that’ equip-

ment performance is not sensitive to certainphasss of operation.
c. Requirements may be modified if an increase in -everity of
requirement will not result in mcreased weight and power.

1.5 Severity of Qualification Tests

The qualification tests specified heréin are for qualifying equipment
designed for use in the payload (Agepa interface for\nrd) only/ They are .

not intended as acceptance tests su.ltéble for verlfylng manufacturlng ﬁtcgrity. :
The test levels are therefore set suificiently high to compénsate for :bsmp

of combined environments during testing, normal varistions in minufacturg .
and to verify design safety fact;rs,.. | v
1.8 Defxmtions
1.6.1 Component or Minor Subaasembly.- A N _'
The lewest level of naembly of parts, arranged withl.n L
“®ne package that will permit performance of some prucribed tnnct:lon :
and which is easily removable as a self-contained functional u,nlt In
" general, items here defined as components are not disassemblable
to a lower level by paylqad personnel. '
1.6.2 System .

An assembly which integrates the outputs of hrioun'ch- o
ponents into a final prescribed fnncuon or group of funcnonl For
the purposes of this lpecxfication, systems are divided into throo

"} 'groups by weight: _

a. 75 1bs. or less

PR T ) <~ 7 V-_ ‘ ‘- . ’
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‘, ' : b. ¥ 176 1bs. to 250 lbs.
c. N Above 250 lbs.
1.6.3 Structure
An assembly wfxpse major function is the support of com-
o ponents and systems. .
1.6.4 "Non-recoverable" is defined as any component, system,
or structure which does not re-enter. T ":. )
1.6.5 "Payload System Complete" is defined as. . the spaceframe

structures and all internal parts, with the exception of simulated

2

- batteries, pax achutes, retro rockets, and those live pyros not being "

 tested.

.{-)_.

2.0 APPI;ICABLE.DOCUMENTS

2.1 The intent of the following documents shall form the b;asis’of this
specification. ‘ R N & '
' . ©2.1. ]! G General Environmental Specification *

y Satemte Encountered Radiation Doses from
Trapped Particles .

!
AN

2.2 Preceédence of Specifications
‘ ~ In the event of conflict between this specification and the detail
. specifications, the detail specifications shall take precedence.
" - 2.3 Conflict | o
This document is not intended to conflict in sny way with mandatory
Federal gpecific ations.

3.8 ENVIRONMENTAL CRITERIA

Payload components, systems, aad structures shall be desténeﬁ to fulfill
operation objectives in 21l of the followihg phases, under maximum stresses
_predicted for these phases: ' '
a.” Thorad Booster Phase
$ b, Agena Burn Pbase
. e.  Orbital Flight

.- . - ’ . . '
RN d.{:_ Be ent;y 3 . S
- “f. ’ o ’ ‘ .
. ‘) " ‘ . . : 3
- e . .
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’ The following stresses to be here defined are actual loads either xpmuitd :
. or predicted. - . =t
a. Shock -, . . | . ‘_ /
b. Vibration ] oo ) . 7 i
c Accele.x;at_.'ion ' I " :
T4 Temperature | \/ /
S , . .
e. Pressure \ .
f. Radiation | o ) .
g- Humidity . T ’ _ s
Handling equipment shﬂl be_designqd sucb}ihaf sz‘resses ehcountered . '
o in storage and ieét sixa .inh no case exceed those defined in operstional phases.
) 3.1 Thorad Boostay Phase e T ‘ .
© 3.1.1 Sinusoida} Vibration . T
a. Complate Payload | ’ e s ;’
- | Longitudinal I
‘ . (cps) " Level g's) - /‘
16 - 20 3.0 LT
. Lateral - :‘-‘
. . (cps) . Level (g's) S
15 - 20 | 025 T
Disturbdnce occurs at Th(m{d Burnout (T-200 ‘seco.quL y-
®  b. Systems N < . ‘ i
Systems receive inputs as shown in para. 3.1.1 a. -i.Le
Resonances in the 15-20 cps range ghall be avoided.
c. Comppnents - See 3.1.1'b, - Compone;ztl méy have any °
orientation. . T - - "
3.1.2 Random Vibration . o e
a. Complete payload - 's.rms overall - all-'axe,l at 'l:horul ;

Ignition and in transonic ragion.

L ) .

“b. System resonances at (all frequencies are excited sinud . -
soidally. - T
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-~ 3.1.3 Steady-State Acceleration
a.. Complete Payload
S 6 g's axial
.+ 1g lateral
2t Thorad Burnout
.Components may have any orieatation. See 3.1.1 a.
3.1.4 Shock at the Agena/Payload Interface |
. a. Complete Payload. '
1. Thorad Ignition Phase 16g's longitudinal
2 g's lateral - e
2. Separation pyro event - . . . -
(Under investxgation)f g's - all axes

3.1, 5 Temperature

.Y

a. Complete Payload .

" The following correlation curvés based upon predicted
skin temperatures for ten design trajectories shall be used .
as a basis forfscent thermal deéign. These dacta are i:;ase'd
on the assumption that the ~payload skin outer surface has the
emissivity of gold. Higher ascent ‘emperatures are found
in the +Z side of the payload durtng arceht . .

b.". Internal Systems

70°F 130 °F .
c. Components ,

See 3.1.5 b. K
3.1.8 Pressure Static L

1. 0.4 -0.8 psi differential at the payload Agena 3

. ' interface at launch, . X
: ) . 2., The absolute pressure during ascent is redgc_;{ % -

from sea level to 25 mm Hg. in 90 seconds. A

a. Complete Payload

maximum pressure reduction rate of 15 mm Hg.




per second occurs in the transoalc region.for &
maximum duration of 30 seconds.
b. Internal Systems
See 3.1.6 a.
c. Coz.nponents
See 3.1.6 a,
3.1.7 Dynamic, Pressure
a. ° Complete Payload
Maximuin dynamic pressure is 800 >.8.¢.
b. Internal Systems .
Not applicable ¥ - .
c. Components J
Not applicable
3.1.8 Radiation (Negligible)
3.1.9 Humigdity '
a. Payload Complete
External surface
exposure to relative humidity up to 100%.
b. Internal Systems ' :
50% humidity maximum
c. Components
(See 3.1.9 b)
3.2 Agena Burn Phase
¢ 3.2.1 Sinusoidal Vibration N
Negligible
'3.2.2 Random Vibration _
Negligible . '
3.2.3 Acceleration

a. Complete Payload
5 g's axtal .
‘ 1g lateral . -
at Agena Shut Off '

e
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3.3.4 Bhock at Agena/Payload Interface
a. Payload Separation
Pyrotechnic Event
(Under investigation) all axes *

3.2.5 Pressure

1972 . 1o'l?mmug ¢

3.2.6 Temperature

Note: All temperatures are decreasing after the
Thorad Phase and are not critical.

3.2.7 Radiation

Negligible

3.3 -Orbital Flight
All environmental stresses except temperature pressure and

radiation are negligible.

3.3.1 Temperature

3.3.2

‘a. Complete Payload

Maximum orbital skin temperatures ‘are uniform
longitudinally,varying overall betweer 140°F and 220°F.
Differentials on opposite ends of lateral axes are 150°F
maximum. The temperatures are cyclic and a function
of th= orbit.” ’ :

b. 1internal Systems

The heat sink fc;r internal systems shall be maintained
at 65 + 30°F, thus providing an effgétive environment of 70
+30°F.
¢. Components '

. See 33.1 b,
Pressure
a; Co.tt‘nglcte Payload .

10 mth Hg external

b. Systems§ .
- 20- 109 microns lnternaliy .
c. _Componentn '

See 3.3.2b. - 7

F
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3.3.3 Radiation ' e

a. Complete Payloa‘d System . -

Electron dose of 1.6 x 10.3 rads per day.

Trapped particle dose of 2 x 160 rads per day.
Re-entry (Recovery System only) : .
3.4.1 Vibration '

| Negligible
3.4.2 Acceleration (Reference Figure 2)
t~ 12.5 g's axial

5 g's lateral (concurrently for 35 seconds duration)

3.4.3 Shock A
a. Air Recovery
18 g's longitudinal (individually) ,
5 g's lateral
b. , Separation pyrotechnic events (at the SRV interface)
All'axes S ¥
3.4.4 Temperature (leference Figu;e 1)
125°F max. inside recovery capsule skin (at parachute de-
~ ployment). | | |
3.4.5 . Pressure (Reference Figure 2)
a. De-orbit & Separation - 10 '~ mm Hg - 5 x 1077 mm Hg
b. Re-entry-5x10 ' -5.6inHg

13

.
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c. Recovery - 5.6 in Hg - 30.5 in Hg

n a fully loaded recovery system.

\
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TEST REQUIZENMENTS
RRecoveranle Umts st Lacure noa-recoveranie stresses, [f tne non-

t.e non-recoveruvle sire=s +hell apnly. If a non-recoverasle stress is

oimitien in tne reco.erztle <cheiie a tests, ti.e omitted stress shsil auto-

iratnically oonly to the recodver-nie it

| Jivration Jue-tiin .
4. T .e equpi.ent =izl be loaled and operate ! in zccoriznce
Gvn.n th'e equinr ent Jialificatlion test speciiication pria and sup-
defects resulting from 7ibration at the conclision of test periois,
as »oec.ile 10 the eguome:nt gualitication specificatidn,
D, texonargus llreqiencies otner tuan tnose iathe range irom
15 - 29 ¢ps shall ve 1ionitored and used to limit the input of thé
" shuker L0 accelerations such that individual components. shall not
receive greaier tnan their specified levels.

Resanances in tie 15 - 29 cps ranve shall subject the equipment to

=<eguent 10 te=t (2. The soecimen shell be inspectel for damage and

G

furtier cesign review,

c. Tne :test fixture suull Ye vioratea 2lone and tne resonant

frequenc:es are zovuse 400 cps {or small systems and components
and 200 ¢ps Jor assemblies over 75 Ibs. The equipment shall Je
sgcared at its'wno inting ooints to tue fixture'and 1/4 - 1/2 g reso-
nAdLCe scurt‘;cs of l.:e':";xt,:re-"eq.lipme:.t combinat.on snall be con-
. ducted i1 ull 3 axes. v .

4y All c-Cuélcx‘Olne:e.X'ﬁ specified shall be monitored to determine
resonancy o: l.-'nie_ anits on ‘which they are mounted.

[

. laduce vioration along axes other than those deing excited
. "

principusily sncll he meas.red.
© ye. Sinusoidal vivration'shall be applied separately alang each
of three mutu.ally ner;endiculer axes at the amplitude values

specified. The test along each ayis shall cos ist of a single sinu-

“ .
- . -
N

o
()

. . . . ‘o . . i
frequencies noted., The fixture sh3ll be modified untii all resonant
. . v

9
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soidal sweep, starting at the lowest frequehcy limit and proceeding

at a sweep rate of 3 minutes per octave to the highest trequéncy )

limit in not less than 25 minutes. All resonant frequéncies shall -
be noted and recorded.

Resonant frequencies shall ge determined by observation of

increased acceleration amplitudes or displacements of equipment

..

100

being tested. 'Specilic dwell st resonance is nuot required.
f. o Input cross talk in normal axes shall*not exceed 100% of the ~
specified input.
g. Input shall be applied as near as possible to the CG of the
equipmeln being tested. Attachment pclrts shall be monitored.
h. Axes refer to vehicle axes. ‘
4.1.1 Sinuscidzal Testing
4.1.1.1 System Vibrstion
; a. Recoverable systems weighing 75°1bs or less
o Longitudinal Axis
= Frequency (cps) Level ,
. 2-10 A U.5 1nches peak to Deax  : |
15 - 20 N 7.0 g's,0 - peak
—30 - 400 5.0 g's,0 - peak ;
400 - 2000 7.5 g's,0 - peak ?
Lateral Axes i,
Frequency {cps) Level ._‘7!:
11 - 2000 ' - 3.0g's, 0-peak ?
If specimen axis is not defined, loxfg»itudi.nal_ :
axis levels shall be usec. ' T
d. Non-recoverable systems weighing 75 lbs or less :
jLoxlgg;d'mal Axif—_i ' ‘
Fiequency (cps) o Level :
5-15 " 0.5 inches.peak-topeak
15 - 20 7.0 g's,0 - peak _:;
20 - 400 5.0 g's,0 - peak 2
© 400 - 2000 7.5 g's,0 - peak ?
¢

‘10
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 4.1.1.1 (Continued) | Lateral Axes

. ‘ ) Frequency (cps) Level
' 11 - 2000 _ ) 3.0

¢. Recoverable Svstems weighing from 76 lbs.

through 250 lbs. .
Longitudinal Axis
Frequency (cps) Level
5-15 | © 0. 38 inches peak-to-peak.
15 - 20 ' .'4.0g's.0-peak
20 - 400 ' 3.0 g's, 0 - peak.
400 - 2000 3.5 g's,0 - peak
Lateral Axes ’
Frequency (cps) Level (g's) ‘
11 - 2000 . 2.0

4
. d. Non-recoverabie systems weighing from 76 1bs.

through 250 lbs,

‘ . Longitudinal Axis
' Frequency (cos) : Level )
. 5-15 0. 38 inches peak to peak
15 - 20 4.0 g's,0 - peak
20 - 400, 3.0 g's,0 - peax
400 - 2000 3.3 g"\s,o - peak
Lateral Axes b
Frequency (cps) level (g's)
11 - 2000 2.0
_/ e. Recovverable systems weighing more than 250 lbs.
Longitudinal Axis
‘ Frequencj (cps) Level .
5%-15 0. 38 inches peak to peak
15 - 20 4.0g¢'s.0 - pesk
- 20 - 400 . 3.0¢g's.0 - peak
o 400 - 2000 3.5 g's.0 -pesk

*

8 TOPSHOREL.

11
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La'te.ri' Axu | N -
Frequency (cps) S Level (g's)
11 - 2000 ' 2.0

f. Non-recoverable systems weighing more than 250 lbs.

Longitudinal Axis

Frequency (cps) Level 5
5-15 | 0.18 inches peak to peak .
15 - 26. 3.0 g's, 0 - peak .
20 - 400 1.5 g's, 0 - peak
400 - 2000 3.0 g's, 0 - peak
Lateral Axes
. Frequency (cp.s) Level (z!'s 0 - peak)
11 - 2000 ~. 1.0
4.1,1.2 Structures Vibration
a. Recoverable Structures
Longitudinal Axis
Frequency (cps) Level
5-15 . 0.4 inches peak-to-peak
13 - 400 _ ’ 5 g's 0 - peak
- +89——2969 +o-grs-0—pesk
. " Lateral Axes *
Frequency (cps) Level
15 - 2000 3.0
b. Non-recoverable Structures .
; ' Longitudinal Axis .
Frequency (égs) Level
5-15 : 5:4-inches peak to peak
15 - 400 LSg'sO;penk
300 - Moo . " 10 g's 0°- peak -
IR . ?’ Lateral Axes ' -
‘ \ Fréquency [(cps) ' X Level |
15 - 2000: / 3.0 .




_IND CEPRE

'3 ” J T3-6-002A

4.1.1.3 Components and Minor Subass'embly,Vibraiion

. The component shall be hard-m?umed on the

~

vibration exciter.

a. Recoverable Components - All axes -

Frequency (cps) _Izgy—e_}‘
5= 20 ' : © 0.5 inches peak to pea.k
— : 15 - 20 ' 7.0g's 0 - peak
20 - 400 _ 5.0g's 0 - peak
400 - 2000 i 10.0 g's 0 - peax
b. Non-Recoverable and\)linor Subassembly
Components - .All Axes \ L
Frequenc, {(cps) : Level
‘ 5- 20 A 0.5 inches peak to peak
15= 20 _ 1.0g's0- peak
20 - 400 o 5.0g's 0 - peak
. L _ 400 - 2000 10.0 g's 0 - peak
4.1.2 Random Vibration Y s -

f \ .
-, The random vibration shall bg conducted in the frequency
g
range of iO - 2000 g:‘s. The method may be either broad or narrow
d. The equipme

th ree mutually perpendicular axes at maximum level specified.

shall be vibrated for 180 seconds in each of

Paragraphs 4.1 a, ¢, d, f, g and h shall apply.

4.1.2.1 System Vibration

a. Recoverable systems weighing 75(lbs. or less

Overall
. . 2 Acceleration
Frequency Range (cps)  Density (g"/cps} (g's RMS)
~ 20 - 400 0.05 " '
400 - 2000 0.12 14.5
-
. 13
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b. Non-recoverable systems weighing 15 1bs. or less
 Overall
5 Acceleration
Frequency Range (cps) Density (g fcps) | (g's RMS)
20 - 400 0.05 ’
00 - 200v 0.12 ©14.5

c. Recoverable svstems weighing from 76 lbs. to

250 1lbs.

Overall ;
Accelerstion™

2 ,
Frequency Range (cps)  Dens:ty (g /cps) (g's RMS) > =
«20 - 490 . 0.05
400 - 2000 0.12 14,5

d. Non-recqverable systems weighing from 76 lbs.

to 250 lbs. i _ .o b
. "Overall . -
2 Acceleration
eIty []
- L3 a i — .
20 - 400 0.05 ‘.
400 - 2000 0.12 14,5

e. Recoverable systems weighing more than 250 lbs.

No requirement.

f. Non-recoverable systems weighing more than 250 lbs.

NO requirement

4.1.2.2 Strmmrat;on

a. Pecoverable Structures

No requirement

I». Non-recoverable structures

No requirement

4.1.2.3. Components and Minor Subassembly Vibration

14




7. Recoverable Components

Overall
2 ., Accelerstion N
Frequencs Range (cps) Density (g /cps) -(g's RMS) ’
20 - 400 o 0.05 . (“
400 - 2000 ) 0.18 17.5
b. Naon-recoverable Components.
¢ Overall

2 Acceleration
Frequency Range (cps)  Density (g /cps) (g's RMS)

20 - 400" ; 0.05 ,
400 - 2000 . 0.18 17.

-

w

4.2 Acceleration Testing _

- a. The equipment shall be secured to the test fixture by its mounting
points, The equipment shall then be subjected to specified values of
acceleration, in each direction along each of the indicated axes for a period
of 10 minutes unless otherwise specified.

b. The equipment shall be loaded and operated in accordance with the

applicable qualification specification.

c. The acceleration lorces shall be applied at the TG Of 1he specunerr —
d. No combination of radial and tangential forces shall excved specified
levels. '

——

e. Equivalent static load testing may be substituted for dynamic
acceleration if the combined effect of acceleration and dynamic loading is

taken into account.
4.2.1 System Acceleration®

a. Recoverable Systems weighing 250 lbs. or less

Longitudinal Axis (+ indicatés ascent)

Level (g's) - " Direction
. 15.0 . - 4 . = ——
P ,‘,. - : '., .ee e
La.eral Axes .o (Not to de
A - = . - performed
* Level (5'e) i . Direction  concurrently)
6.0 ) : +‘ g ‘
L T 15,

. Systeml weighing over 250 1bs. xnay be tested by stauc losd

...... fam ceeible Vi ds Vmnde chmyrd in Paws & 2 1.
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b. Non-Recoverable system weighing 250 lbs. or less T
' Longitudinal Axis
Level (g's) . . Direction
1.0 - - + o
Lateral Akes ) ‘:
Level {g's) . Djrection -
2.0 . ' + : L
R 3 -— . » L
. 4.2.2 Structures Acceleration

a. Recoverable Structures
Longitudinal Axis

Level (g's) * Direction ,._.' -
- 22.0 + S

» -

TS K

Lateral Axes o

‘ . ~ Level (g's) A ' Direcfipa. e
’ ’ 8.0 + T

‘ . b. Non-Recoverable Structures . L , ;.
: - Longitudinal Axis T T
' Level (g's) Dirgction = % .

' 15.0 Plusonly - .. -1
Lateral Axes o el T
Level (g's) Directioa: '~ ¢

2.5 . e
"3.2.3 Component Acceleration .

a. Recoverable Components

All Axes . o e

Level (g's) . " Direction ' :‘_-t
. 22 | N U
Lateral Axes L NG

- Level (g'.s) . Direction .- ‘

6.0 ' _ + (f'component .

: : : - o ‘ T orientation is:
® s S . eatabliabed)
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“b. Non-..Recoverab‘Ie Components

. All Axes ‘
o Level (g's) Direction
. . T 15 + .
3 . - -
. Laieral Axes-
Level (g's) _ Direction
2.5 . + {1f com:nonent orientation

is ercablished)

4.3 Load Application as a Substitute for. Dynamic Acceleration Testing

)
4.3.1 Recoverable and Non-recoverat le Structure Load Testiri CT

-

Tests shall he conducted to limit and ultimate loads. The load
level at both limit and ultimate load shall be held from 5 to 10
seconds. The test may be conduct_ed in ether of two methods:
a. Incremental Leading: Up to limit load, the test loading
shall be applied in incremerts of not more than 10% of
ilmit load. After applicaticn of 100% limit lcad, all loads

shall be reduced to.zero. The specimen and data shall be

carefully examined and any evidence o yielding docurmnented
and evaluated prior to corfinuing tests. 'The test load
increments from limit to uitimate load shall not exceed 5%
of limit load. The load shall be applied for a maximum of
10 seconds at each load hcrernent
b. Continuous Loading: Up to limit load, the test loading shall
be applied at a constant rate of 2% of limit load per second.
After éppllcation of 100% limit load, all loads shall be reduced
to zero. The specimen and data shall be carefully examined
and any evidence of yielding documented and evaluated prior
. » to continulnr' te-at_s The test load to-ultimate load shall be . .
applied at a constant rate of 2% of limit 1oad per second.
4.4 Thermal Altitude Testing
- The equipment shall be loaded, instrumented, and operated as

- specified in the apgucable detail quauficauon test specification during all

phases of testing. ’ : _
. 17
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3
4.4.1 System Orbhital Simulation ,
The complete payload system shall be subjected to an orbitdl
simulation in which dynamic thermal programming shall réproduce

<+e effects of various orbit solar incidence angles (Beta) at-vacuams

equivalent to those found in typical orbits. Temperature and pressure

at all critical are'as, both internal and exter.nal, shall be measured.
Payload external surface patterns shall be correct for the orbits
veing simulated. [ contingencies make this impossible, the thermal
crogramming shall be cdjusted to compensate for such lack. of
Datterns .

All payload thermal masses such as parachutes and retro
rockets shall he instalied or simulated.

Thre payload shall be in orbital corifiguration.

a. After installation of the payload in the thermal altitude

chamber, an interval vacuum of at least 10-4'_mm Hg shall

be achieverd. During pump-do;mi. all equipmert norm.ally

operated during ascent und injection shall be energized.

b. The duration of the test ghall equal the maximum planned

misgion of the vuyload.

. <. During the course of the test, orbital solar inciderice angles
[ 4

of 0°, +40°% +70° . shall be programmed, -

d. The system shall be operated in all modes as specified in
the ap;;licable detail qualification spe;ific:at‘io:‘i ? i
e. At the conclusion of the programnmed therma: test; the
entire payload t-emperat.m'e shall be stabilized it $0°F and
the system operated continuously for its masimum design

continuous,duty cycle period.

f. The test specified in paragraph e.’ shall be repeated with the

payload temperature stabilized at 90°F,

g- The chamber shall be returaed to room ambient conditions

(Para, 5.1) and tests made as specified in the-detail -pécm’catioa.

18
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4‘._‘4.2 Non-Recoverable System Thermel Altitude Testing

These tests shall apply to ‘systems subsidiary to the'coxfxplete
payload. ~
a. After the system is installed in the chamber, a vacuum of at
» least 10°°> mm Hg shall be achieved. The temperature of the
system. shall be stabilized at 105°F.
b. The system shall be operated conunuously for its maximum
design duty cycle period. (See Note 1, para. 4. 4.4 d.)
¢. The temperature shall be elevated u; 110° and the system
soaked non-operating for 8 hours. ‘
d. The equipment shall be returned to ambient conditions
(See Para. 5.0) and tests performed as specified in the
detail qualification specification (See Para. 1.3). )
e. The test shall be repeated using a tempersture of 35°F
for the operational test of Para. 4.4.2 b. and 20°F for
_the non-operational test of Para. 4.4.2c.-
4.4,2 Reccverable Syste'm Thermal Altitude Testing

The tests specified in Para. 4.4.2 shali be performed with
the following exceptions.
a. Tle high-temperatur e operationa. test shall be performed
* at 105°F (Para. 4.4.2 a and b) -
b. The hign-temperature non- opirational test shall be performed
at l_lOoF (Para. 4.4.27¢) ®
c. The low-temperature operational test shall be performed at
30°F. (Para. 4.4.2e) ,
d . The low-temperature,non- opecmonal test shall be performed
at 0°F. (Para. 4.4.2 e)
<.4.4 Non-recoverable C-omgonents Thermal Altitude testing

a. After installation of the component in the thermal altitude
chamber, a vacuum of at least 10-3 mm Hg shall be achieved
in 180 seconds. During this period, the maximum pressure

.red(xfctlon rate shall be 15 mm Hg per second for a rfaximum

period of 30 seconds. Pressure reduétion shall continue until

L 4
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-5 . .
a pressure of 10 - mm Hg or less is achieved.
b, Temperature .change shall be started at approximately
the same time as evacuation. -

. .0
¢. The temperature of the compo.ent stabilized st 125 F.-

'd. The component shall be oper:.ting normally during evacuation

and temnperature change. 'Asc;m. equipment shall be de-energized
when 10-3 mm Hg pressure level has been reached. Orbital
equipment shall be scaked inoperative for 4 hours and operated
for 1. 25 times the orbital mission'duty cycle. (See Note 1)

Note 1: For duty cycles 1onger than 1 hr., operation periods for

ezch test snall ve 50% of he time specified. .

e. The chamber shall ve returned to room canditions and the
equxpment shall be tested accbrdmg to applicati e component
specifications. .

f. The tesls specified in Para. 4.4.4 2 - 4.4.4 ¢ shtli be re-

performed, with the exception that the temperature shall be 0 F M

SRV Component Thermal Altitude Testing

4.4.5.1 The component shall be placed in the teg chambder — —
and the pressure reduced 1o 10-5 mm Hg or lower. While
- v

maintaining the reduced pressure, the temperature shall be

cycled as foliows: . .
Cycle  Temperature . Time
1 125°F 10 days
2z 0° - 4 days

At the end of the first cycle, while at l25°F and 10._5 ,.mm Hg

or lower, the comporent shall Se mbjected to a performance ——
. .

¥

tegt in sccordance with the requirements of the applical e
component specification.

At the end of the second cycl;', while at 0°F and 10-5
mm Hg or lower; the component shall be subjected to a perfor-
mance test in accordance w;vith the rec.luiréme'nts of the applicable,

component specification.
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® 4.4, 6 Recoverable and Non-Recoverable Svstem and Component

Leakage Testin&

y, The container shall be purged with helium and then charged o
the réquired press;re vefore oeing sealed. Tie sezled container shall
then be placed in a suitable mgrx—"acum test cramoer and elev Qd

tQ its maximum opcraung temperature. The chamver sisil thezn pe

evacuated to 19~ mm Hg =s quickly gs' pussinie. A suitaole helium

> leakage detector shall be used for mesasuremernts. Ior containers
.with equipment that n:ust be operational fur more than a one-dax
period ir orbit, tne test chamoer snall be mainizined :zelow 13-3 =m
‘Hg for a minimum ol 4+ hours. The test iten: shall be maintained zt its
max'xmum snecified operating temperazure during this 4-nour period.
The maxirmum allowable learage rate shzll ce predicated on tre

.

maximum stand time of the unit being tested.

4.5 " Shock Tesung ’ : e

a. The equxpment shzll be operated pr.or and su bseqaent to the
following shiock tests, and a performance record shall be made in
accordance with the apphca::le qualmcauon speciiication. Equipment
shall be operative in test if it is operatwe during the launch or recovery

.phases of the mission. 3Shocks shall ve applied thru the norr:al mouating
points of the equxpme it in each direction along 3 mutually perpendicular

. axes. The shock wave form f&r ascent shall approximaie » nalf sine

wave thh a duratién of 6 ms. The magnitude of the shock shall be’
measured at the interface of the equipment and the test fixiure.
Indiced secondary accelerations shall be measured along the iwo trans-
verse axes.

As a test goal, the deceleration rate shall be no greater than
or.e-half the iniltial input acceleratsqn when the velocity i{maximu.m at
the end of the input ;hock.

. b. Tests shall be perforqmed on equxpment suscepnble to pyrotechnic

shock environments. The test shall be c‘a’pable of providing a pyrotechnic

.. \ ) ' .21




environment.that simulates payload pyrotechnic events. The

environment shall originate from the detonation of pyrotechnfc devices

equivalent in a rnanner to that found in the payload.

4.5.1

Systems Shock Testing

1.5.1.1

4.5.1.4

~

!
Recoverable System Weighing 75 lbs, or less

Longitudinal Axis

Level (g's) Duration {ms) Number (each)
20 6 3
Lateral Axes

Level (g's) Duration (ms) Number (each)

6 5 "3 -
Non-Recoverable Systems weighing 75 1bs. or less

Lor:gitudinal Axis

Level (g's) Duration (ms) Number (each)
¢ 20 6 3
Lateral Axes

Level (g's) Duration (ms)  Number (each)
5 . 6 3

Recoverable Syvstems Weighing % lbs. to 250 lbs.

I_ongitudinal Axis

Level (g's) Duration (ms) Number (each)
20 "6 ' -3
. Lateral Axes ‘
Level (g's) Duration {ms) Number (each)
5 6 3 -~
Non-Recoverable Systems Weighiﬁiﬂi 1bs. to 250 lbs,
Longitudiral Afis

Level (g's) Duration (ms) Number (each)
14 6 3

Lateral Axes

Level (g's) Duration (ms) Numbe.r (each)

s 8 . 3 -
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T 4.5:1.5 QRecoverable Systems Weighing over 250 lbs.

’* - g ) Longitudinal Axis
’ - Level (g's) Duration (m3) Number (each)
s 5 3
Level (g's) Duration (ms) Number‘(each)‘
5 5 3

4.5.1.8 Non-recoverable System Weighing over 250 ibe.

No'z.-equi:'emem
4.5.1.7 SRV System Launch Configuration
Longit‘udinal Axis

~ Level (g's) Duratior. (ms) Number (each)
20 6 3
Lateral Axes
Level (3's) Duration (ms) Number (each)
* _ 4 ) 6 3
@ r4.5.2 Structures Shock Testing

4.3.2.1 Recoverable Structure

Loagitudinal Axis
Level (g's) Duration (ms) Number (esch)
25 B 3

Level (g's) Duration (ms) Number (each)
8 8 3
4.54.2 Non-recoversble Structure

No requirement S

4.5.3 Component Shock Testing .

4.5.3.1 Recoverable Components

All Axes K
Level (g'a) Duration (ms) Number (each)
35 8- L

4.5.3.2 Ncor-recoverable Components

Level 's) Duration (ms) Number (each)
20 .8 7 ' 3

p
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~
4,5.4 Pyrotechnic Shock Testing :
Due to the diffieulty of specifying p'yrotechnic loads, pyro-
technic shock tests shall consist of the firing of actual pyrotechnic
devices with the equipment in design configuration. S;ﬁechl pyro-

technic devices producing an average of 1,25 times normal load shall

be used.

4.

[41]
-

.1 Payload System Complete Pyrotechnic Shock Testing

a. Pyrotechnic devices as specified in Para. 4.6.

shall be fired in payload system complete con-
figuration for a total of three shocks.
4.5. 4. 2. Structures Pyrotech.nic S_hoc;k"fesﬁni_—
No rquirement
' 4 5.4.3 Component Pyrotechnic Shock Testing

No requirement

.

Payload System Complete Acceptance Te"stf;ng
4.6.1 Vibration
A low-level vibration environment shall be imposed during
the acceptance testing of all systems, The specified vibration may
be utilized for the purpose of detecting possible manufacturing and
assembly defects, such as loose fasteners and cold salder jofnta.
This test will not reflect the qualification enviranment. The equip-
ment should be Optarrqt‘gng during testing if oper;'uw during launch®,
and as many functionsl checks may be performed as required in the
d;:tan acceptance speciﬁcation.. Either random or a.‘mmoﬁial
vihration should be imposed along the longitudinal axis as follows:
’ a. Random Vibration: The system shall be subjected to
random vibration for a period of 2 minutes at the following

2 -

W e e

3

e
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levels: Aoc::;:tl':don
Frequency Range (cps) Density (gzlcraﬂ) (g's RAME)
20 - 400 0.025 ’
400 - 2000 0.09 13.0
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b. Sinusoidal Vibration: The system shall be subjAected to

T3-5-002A

a single sweep of sinusoidal vibration. A sweep rate
equivalent to 30 seconds per octave shaLl.l oe employed.
The time for a single sweep from 15 to 2000 cps will be
approximately 3.5 minutes. )

15 - 400 cps 1 g zero-to-peak acceleration

400 - 2000 cps 2.5 g zero-to-peak acceleration
System resonant responses shall be limited to two times the
input acceleration.

4.6.2 Thermal Altitude

s

An acceptance thermal altitude test to be performed on the
system shall simulate the thermal vacuum conditions to which the
system is expected to operate.

Note: Flight thermal shields shall not be used in altitude testing.

The ¢hamber walls shall be programmed between minus
120°F and plus 230° F in a thermal simulation of a 75° orbit. The
chamber pressure shall be ma‘h%aed at 10 -3 mm Hg.

Thermal gradients shall not be programmed. -

5.0 TOLERANCES AND CONDITIONS (Unless otherwise specified)}. - - : !

5.1

5.

2

Atmospheric Conditions (Ambient)

a. Temperature_:_ : ’ . 60°F - 95°F
b. Pressure: v 710 - 810 mm Hg
c. Relative Humidity: Not mere than 50%
Tolerances
a. Ten&nture Cr): ‘ * 5°F or 3%, whichever is
E greater
b. Barometric Pressure ' + 5%
Relative Humidity: 5% of Ry, )

Vibration Amplitude (g or .
inches), sinusoidal and random: + 10% .

e. Vibration Frequency (cycles): + 2% or 1 cycle, whichever
. is greater
f. Shock (g or sec) Ascent and

Recovery : +10%
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. T g. Acceleration (g): * 5% (at ref. point)
h. Regulated 23 VDC (positive): o - +27.85 VDC to +28.9 VDC
i. Unregulated 25 VDC: +21.5 VDC to +29.5 VDC
k. 115V,400-cycle VAC: 113.7 - 1173 VAC

(1-Phase_§ or 3-Phase) |

1. 115V, 400-cycle frequency may vary between 389.996 and
o 400. 004 cps '

6.0 RECORDING AND REPORTING REQUIREMENTS

6.1 Performance Records

-

The equipment shall be operated under the conditions of 5.1 and

a record made of all data necessary to determine compliance with
qualification requirements in detail equipment specifications prior to
‘ conducting any of the tests specified herein, A comparison shall be
made between data obtained under 5.1 and those obtained during and
'. "z after testing. This comparison shall determine campliance with
criteria for qualification. Variations from performance requirements
shall be within limits acceptable to tiie Contractor, but shall not be
in conflict with the contractual agreements bet\‘veen the Procuring I
Agency and the Contractor. .
6.1.1 Detailed log books, test data, failure data, cmbraﬂonl.
and supporting analyses shall be.provided in documented form
accompanying the deliverable hardware. After acceptance, the
payload equipment and SRV's shall be provided as governinent-furnished
equipment (GFE) to the payload contractor for integration into the ‘
payload section of the satellite vehicle., Assembly of the mteérmd
payload shall be in accordance with the.requirements of the payload
\ specification, including all applicable interiace requirements. The
payload section of the satellite vehicle shall then be acceptance

tested as a complete unit, and offered for delivery to the procuring

k- “nb. .
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agency. Speciticationé. test plans, and procecdures shall ve

subject to review and approval by the procuring agency. A/P

will agree to Having 2!l test data, calibrations, etc., accompany

the delivered hardware to'the procuring aéency. Tr.e pavioad

test philosophy shall be documented in a tegt mateix by the

Bayload contractor. Tle test mat.r?x shall mirimize unrecessary

redundant testing, disassembly and handling of the payload section

compenents at the factory areas and at the launch base. The test

.matrix shan‘s;ovice the basis for approval modifications to immiple-

ment changes to optimize the payload test plan. ‘
6.2 Failure During Test

The test shall be stopped if a part or component fails during testing.
No replacement, adjustmnent, maintenance, or repairs are authorized
during tests. This requirement does not p‘revent.the replacement or
adjustment of equipment that has exceeded its desién operating life
during tests; provided that afte; such replacement the equipment is then
given as many fests as are necessary to assure its proper operation. A
complete record of aay exception taken to t.is requirement shall be
included in the test report.
6.3 Test Reports

. Prepanation of test reporis shall be the responsibility of the testing
ageucy. Each rzport shall document the test arrangement and test
conditions in d=tail. The description shall include sufficient detail so_
that the test can t;e repeated independently of other information sources. -
Photographs of the test arrangement shall be included. The report shall
conta_.{n.a record of all measurements and observations, including labordtory
ambient conditions. The sejuence of testing shall be recorded. Degrada- .
tion of dq_uipmen} performance duﬂng testing shall be recorded even
though still vnthin tolerance limits at the conclusion of testing. Any
failures etpcrienced during testlng shall be reported together with action - —-
taken to correct the efficlency. -
6.4 Test Facilities. .

The test facilities and apparatus used in conducting tbe-en\}iroamental

a1



tests shall be capable of producing and maintaining the test conditions
required. ’
6.4.1 Volume
The volume of the test facilities shall be such that the
bulk of the equipment under test shall not interfere with the
generation and maintenance of test conditions.
6.4.2 Heat Source
The heat source of the test facilities shall be so located that
intense radiant heat shall not fall directly on the equipmert under
test, except where application of radiant heat is a test requirement,
6.5 Measurement
All measurements shall be mede with laboratory instruments whose
accuracy has been certified. The acéuracy of these instruments should be

guch that their tolerances are better than 0.1 times those tolerances

“u

spacified in 5. 2.
6.6 -Equipment Operation

Equipment s'hall be operated during testing if this eq:lrment will
also be operated under similar environmental conditions ia it£ actual
application. . ) -
6.7 <Controlled Environmental Equipment

> Controlled-environment equipment shell be subjected to the A

environmental tests while installed in its associated container, when
applicable. . | -
6.8  Sequence of Tests ‘ - _

The environmental tests shall be conducted in the order speéitied

in the applicable detail equipment specification,

Y] ".'n
i
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FIGURE 1
TYPICAL SKiN TEMPERATURE HISTORIES.
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1.0 SCOPE

This document shall define the electrical interface between the ""J-3"

system as described in T3-5-018 Requirement Specification - J3

Configurstion, and the Constant Rotator system as described in Caraera
~ Design Control Spegification DCS-397-1, latest revision.

L 2.0 APPLICABLE DOCUMENTS

The following documents shall form a part of this specification to the
extent specified herein. In the event of conflict, this specification
shall prevail. '

. 2.1 LMSC Documents:
i . LMSC 447969B - Specification for Electromagnetic Interference
. Control Requirement and Electrical Interface for Agena systems.

3.0 REQUIREMENTS
3.1 Electrical Interface Connectors

) ' .. The "J-3'" system will interface electrically with the Constant
. Rotator (C.R.) system through thirteen (13) connectors. The LMSC
= © half of each connector is defined below. The C.R. shall .
. provide a compatible mating connector in each instance, which :
_ shall be physically located per T33-100, -101, -102 interface drawing.
_ ) . Connectors with aluminum shells and gold iridite finish will be
w . ) . [+ used wherever possible.

3.2 Cognector Deecriptim; and Pin Assignments

e ’ . 3.2.1 Command Cognector R
Pl . += ° P1001 (PTOBSE-16-26S-011)
¥ e v 3
> L - A. Exposure Cootrol No, 1 '
¥ . B Exposure Control No. 2
C. - Exposure Control No. 3
. D Exposure Conirol No. 4 «




.

' ‘ TR
V/H Control Voltage ; R ;'.‘- 4
V/H Coatrol Return ' N
V/H Control Valtage 4 R
V/H Control Return ' ) : .
No.: 1 Filter Control Back-up B O %
Orbit Mode Signal oA

Orbit Mode Signal . :
Relay Reset e
Relay Reset R
No. 1 Opersate Command L e T
No. 1 Operate Command - ’

A to B Transfer Command

A to B Transfer Command \
No. 2 Operate Command .
No. 2 Operate Command o
V/H Shield Tie -

V/H Shield Tie : _ S
Fail-Safe No. 1 , '
Fail-Safe No. 2

No. 3 Filter Control Back-up .
No. .t Slit Width Fail Safe . SRR
No. 2 Slit Width Fail Safe . _ . i, '

NTP NKUELCHVIYZRE A TOTH

4
]
-
®

:"E and F are a twisted shielded pair with w.
as the shield tie

G and H are a twisted shielded pair with X .o
as the shield tie - . “ge

. B S .
» Vo . . A .‘.,.-"& e

w el e
Ty 3\

Y . 3
3
A

S

3.2.2 Powcr Coanector R
P1002 (PTO06SE-20-185-011) S s B

Unregulated Return #1 3 L
AC.Shield Tie : . ‘ <
Unregulated Return n ‘.

Spare

Unregulated Return l2
Spare .

Unreguleted Return 42 A

. 8C.Retura o . .
AC.Shield Tie - '
YLSVAC400CPS . ... & S

+24VDC Unregulated iriz.

FrRexomMHoOow>

O
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NO.
N , +24 VDC Unregulated #1
P +24 VDC Unregulated #2
R
S

+24 'V Unregulated #2
115 VAC Q0 CPS

Note: A and M ar ted unshielded pair
C and N are twisted unshielded pair
.. "E and P are twisted unshielded pair
. G and R are twisted unshielded pair
H and S are twisted shielded pair with J as shield tie
T K and L are twisted shielded pair with B as shield tie

4

r

3.2.3 T/M Connector (No. 1)
P1004 (PTO06SE-22-55P-011)

cSpare
Temp Sensor #1
Temp Sensor #2
Temp Sensor #3
Temp Sensor #4
Terp Sensor #5
Temp Sensor #6
Temp Sensor #7
Termp Sensor #8 ‘ —
*5 VYDC Temp Sensor Excitation
Temp.Sensor Return
Temp Sensor Shield Tie

. L.aunch Mode Monitor
Spare : ... N
Tachometer Feedback Voltage
Servo Amp Outpuf Veitage
Operate Voltage
Drive Motor Voltage
Supply Spool Motor Voltage %
99/100 Clutch Command
H.O. Platen Command
H.O. Shutter Command
‘Units Cycle Count,
Tens Cycle Count
Hundreds Cycle Count
Thousands Cycle Count } .
Cycle Counter Excxtation (+ 5. VDC) ' R
Cycle Counter Return | . . .
Center of Format Comrmand Monitor '

-

CRCIOYEHUOWS

L EEELELLY

~oo0UTm N
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It

-

-

g 'Slit Width Position

h Input H.O. Platen Position
i Output H.O. Platen Position
J

j Position Monitor Common !or N h,-L,00 Ty . e
bl 3 Input Film Tension Monitor‘: o
**m' Input Film Tension Moaitor Excitatlon T

. .n Input Metering Roller Pot Excitation
" p  Input Metering Roller Pot Wiper

q Input Film ldler Pot Excitation"

r Input Film Idler Pot Wiper i
**g Output Film Tensiod Monitor:t: ti: . ) ST
**t Output Film Tension Monitor Excitation )

Output Framing Roller Pot Excitation

Output Framing Roller Pot Wiper

Output Film Idler Roller Pot Excitation

Output Film Idler Roller Pot Wiper '
Lens Assembly Rotation Pot Excitation -
Lens Assembly Rotation Pot Wiper e
** AA Shuttle Position Monitori. .>. . T
¢* BB Shuttle Pogition Monitar Excitation g <o

CC Pot Common for k through BB, & GG, g. 5 ¢ ° R

DD Fﬂxar!oaitlon"Mon. R .l _
EE Spare : - T

FF T/M Ret. for EE _ : : :

GG Spare; . - l. ToLo. L loida
HH Spare .i_i. Jidc. . .7 i.o: =Yt

N X g &K

¢ These functions require 1solation from monltorlng .
circuits external to the C.R. = .

*%* These pins reserved for functions 1i.sted b
3.2.4 T/M Connector (No. 2) BRI
P1005 (PTO6SE-22-55PW-011) ) < L

Spare
Temp Sensor #1
Temp Sensor #2
Temp Sensor #3
Temp Sensor #4
Temp Sensor #5
Temp Sensor #8
Temp Sensor #7- " .7 -
TempSensor #8 . "

-

A
B
C
D
E
F
G
H
J

-4-
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K +5 VDC Temp Sensor Excitation
'L Temp Sensor Return
M Temp Seasor Shield Tie"
N Launch Mode Momtor
P Sbate AU SR
R Tachometer Feedback Voltage
*3  Servo Amp Output Veltage
T Operate Voltage
sU Drive Motor Voltage
sV Supply Spool Motor Voltage
*W  98/100 Clutch Command’
*X H.O. Platen Command
Y H.O. Shutter Command
Z Units Cycle Count T
e & Tensa Cycle Count L,
b  Hundreds Cycle Count =~ ~°°
¢  Thousands Cycle Count ’ ' p
d Cycle Counter Excitation (+3 =VDC)‘
e Cycle Counter Return ‘' a. .tz
of Center of Format Commpand Momtor
' g St Width Position .
h Input H.O. Platen Position
i Output H. O. Platén Position _
R Position Monitor Common for N, h,-¢, ojo
ek Input Fﬂm,'renlion Menitor:. ¢

ssm Input “F{lm Tension Mcaiter Excitation

n  Input Meter'uffﬂoner Pot Excitation®

p Input Metering Roller Pot Wiper

q Input Film Idler Pof Excitation

r  Input Film Idler Pot Wiper -
Lo ] Output Film Tension Monitori .. S
#%{  Output Film Tension Manitér Excitition '
Output Framing Roller Pot Excitation
Output Framing Roller Pot Wiper -
Output Film Idler Roller Pot Excitat{on °*
Output Film Idler Roller Pot Wiper -
Lens Assembly Rotation Pot Excitation '
Lens Assembly Rotation Pat Wiper
S AA Shuitle Position Manfterii:{ . - .
$* BB Shuttl. Position: Monnorl:xdtauon
. _CC "PotCommon for k through BB &°'GG, 33’
. DD~ Q'mqr‘t' - Mon. - 3:7 W

T
t ‘:‘. . c ._.‘ _\‘
. o

3
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EE Pad Temperature Sensor

FF Pad Temperature Sensor

GG Spare ST S

HH Soare i, R o

* These functions require isolation from monitoring
circuits external to the C. R.
** Pins reserved for functions Jisted :
3.2.5 Take-Up (T/U) Control Connector = =
~P10o03 (PTOGSE-IS-ZBRLOII)

[

/A #2 T/U Control Voltage, Ascent Mode
#1 T/U Control Voltage, Ascent Mode
#1 T/U Control Voltage Return (A)

#1 T/U Control Voltage Return (A)

#1 T/U Control Voltage Return (B) -
#2 T /U Control Voltage, C/W Mode B SRV
#2 T/J Control Voltage Return (A)

#2 T/U Control Veltage Return (A)

#1.T{U Control Voltage, C/W Mode

Spare .

#2 T/U Control Voltage Return (B)

#2.T/U Control Voltage (B)

#2 T/U Control Voltage (B)

#2 T/U Control Voltage Return {B)

#1 T/U Control Voltage Return (B)

#1 T/U Control Voltage (B)

#1 T/U Coutrol Voltage (A)

#1 T/U Control Volitage (A) —

#1 T/U Control Voltage (B)

#2 T/U Control’Voltage (A)

#2 T/U Control Voltage (A)

Brake Release Command #1

- Brake Release Command #2
Anti-back up Command ¢}

Anti-back up Command ¢#2

~——=__Spare .

‘3. 2.6, Data Connector (No. 1) ) ' "
P100s (P’I‘OBSE-ZZ-.558~01 1)

A SRV

~

o e NK:N£~<C'-!U’2’J"UZZL"?§‘*:=O‘!JMUOU§

A Spare .
B  Spare -
Spare
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e

D Spare
E Spare - e
F Spare LI
G Spare : -
H Spare <
J Spare . '
K Spare
L Spare
M Spare
N  Spare _ D
P Spare )
R Spare
S Datg.3 Column Select
T Data4 Column Select
U Data 5 Column Select :
V  Data:2 Column Select . ’
W  Data’l Column Select ’
X Index Column Select
Y 200 PPS Signal lnput
Z  No. 1 Interrogate Pulse
‘ .- a Bit ™ .
' ) b  Bit #2
c Bit #3
d Bit #4
e Bit #5 .
f  Bit #6 ' - ’
g Bit #77
h Bit #8
1 Bit #9 o .
i Bit #10 . ‘ ) - °
k Bit #11 )
m Bit#12
n ' Bit #13
P Bit-#14
qQ Bit #15 -
r Bft #16
s Bit #17
t Bit #18
u Bif #19 '
v Bit #20 . .
3 W Bit #21 .
e ' S Bit #22
o y Bis-#23
L Bit #24

Tete
-
-




3.

2.

7

AA
BB
CC
bD
EE
FF

GG’

HH

"
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Rit #25 : ;
Bit #26 ,
Bit #27
Bit #28 : oo
Bit #29 . .

Bit #30 ° - ‘ A

Bit #31 -
Bit #32

Data Coanector (No. 2) ) _ s
P1007 (PTO6SE-22-555-011)

a0 an ol NKXEACHYI D ZZCACIOMEHOOW >

Spare

Spare

Spare

Spare

Spare

Spare

Spare ) :

Spare - - o . - ;
Spare - - -

Spare ) ‘ o
Spare - . d '
Spare

Spare : co-
Spare '

Spare

Spare

Spare

Spare .

Data 2 Column Select

Data 1 Column Select

Index Column Select ; )
200 PPS Signal Input _ . :
No. 2 Interrogate Rulse

Bit #1

Bit #2 -

Bit #3 .
Bit #4 ) . _
Bit #5 . ' ’ -~
Bit #6 "
Bit #7

Bit #8

Bit #9

Bit #10

R
;
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- AA
BB
cC
DD
EE
FF
GG
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Bit #11

Bit #12

Bit #13

Bit #14

Bit #15

Bit #16 . -
Bit #17 : )

Bit #18 S e

Bit #19 «
Bit #20 " ’ ot
Bit #21

Bit #22

Bit #23

Bit #24 R *

‘Bit\#25 : : .

Bit #26
Bit #27
Bit #28 o
Bit #29 T M
Bit #30
Bit #31

HH, Bit # T o '

3.2.8 Take-up Connector ("A" SRV)

Ad>

’ .
“xROmHo

. " »
HUBYZICAR

. W2P8 (PTO6SE-16-26S-011) - - N

Temp Sensor Monitor -
No. 2 T/U Rotatiop Bo..itor Excitation
No. 1 T/U Rotation Maonitor . .

‘No. 2 T/U Film Footagé Monitor

No. 1 T/U Control Voltage -

Heater Power -

No. 2 T/U Motor.Voltage Monitor

No. 2 T/U Rotation Flmnitor

No. 2 T/U Anti-Backup Control Voitage
No. 1 T/U Rotrtion Mauitor Excitation .

-
'

* No. 1 Film Footage Monitor . : » RQy .

No. 1 and No. 2 Rotation Mdnitops  Common

No. 1 and No. 2 Control V: tage.Return - . .
No. 1 T/U Motor Voltage Monitor ‘

Shield Tie 7 ~
No. 1 and No. 2 Film Footage Pot Excitation (+5 VIC)
Heater Power Return

- 1
T . . LR
- -

-9- . R :

%

2 )
[}

[N~
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No.. 1 Anti- Backup Control Voltage
No. 2 T/U Control Voltage
No. 2 T/U Control Voltage
No. 1 T/U Control Voltage & T~
" Temp'Sensor Return
#1 T/U Contral Voltage, Ascent Mode
- No. 1 and No. 2 Film Footage Pot Return
. No..1 and No. .2 T/U Control Voltage Return
£2 T/U Contro] Voltage, Asceat Mode
* Pins Reserved for functions listed -
Take-up Connector ("B" SRV) ’
W2P8 (PTOBSE-16-265-011)"

oo NKMYE<C

A Temp Sensor Monitor

B ~ NMNo. 2 T/U Rotation Ma:itor Excitation

C  No. 1 T/U Rotation Moaitor<.

D No. 2 T/U €ilm Footage Monitor .
No. 1 T/U Control Voltage

F  Heater Power . . L )

G No. 2 T/U Motor Voltage Monitor S

H No. 2 T/U Rotation blonitor.. to

J No. 2 T/U Biake Control Voltage

K- No. 1 T/U Rotation Monitor.Excitation

L No. -1 Film Footage Monitor

M No. 1 and-No. 2 Rotation Monitcs Common >

N  No. 1 and No. 2 Control Voltage Return

P No.1T/0 Motor Voltage Monitor

R  Shield Tie :

S . No. 1 and No. 2 Film Footage Pot Excitation (+5 V'DC)

T Heater Poser Return

U No. 1 T/U Brake Control Véltage

V  No. 2 T/U Control Voltage-

W  No. 2 T/U Control Voltage

X No.1 T/Y Congrol Voltage

Y ° Temp Sensor Return .-

Z M1 T{UCLontrol Voltage, CIW Mode

a No. 1 and No. 2 Film Footag&?at ‘Return .

b No. 1 and No. 2 T/U Control Veltage Return : E

c 2 T/{J.Cotitrol Voltage, C/W Mode :

-

* Ping Reserved for functions listed

.
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3.2.10 C.R. to Subply Cassette Harness

LMSC shall supply an electrical harness to interconnect
the C.R. No. 3 J-Box connector J-1008 to the supply
spool cassette connector J1009. The haraess shall be
wired to the listing below:

C.R. No. 3 J-Box Supply Spool

P1o08 _ P1099
PTO6SE-16-26P-011 PTO6SE™6-26S-0]1
From - ® Wire Description - To

20 AWG Single Unshielded
20 AWG Single Unshielded
20 AWG Single Unshielded
20 AWG Single Unshielded
No connection
No. connection

No connection

No connectxon,.,
No confiéction *%~
No connection

20 AWG Single Unshielded
20 AWG Single Unshielded
20 AWG Single Unshielded
20 AWG Single Unshielded
20 AWG Single Unshielded
20 AWG Single Unshielded
20 AWG Single Unshisdlded, .
2Q ARG Single Unshielded.
22 AWG Single Shielded

22 AWG Single Shielded

22 AWG Single Shielded

22 AWG Single Shielded

.22 AWG Single Shielded

20 AWG Single Unshielded
20 AWG Single Unshielded
20 AWG Single Unshielded

- %

NTPNRNE<SCHPIYZECA“EOYHOOWS
oo N'<><£<~C2HU’:U'UZZF‘?<-‘-':DC)'S)MUOWD

The shields of conductors on pins V, thru Z, shall be commoned and
returned toPin T. :
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. - 3.2.11 Intermediate Roller Monitor #1 P1010
(PT06-SE-10-65 (SR) -~

A, Excitation
B. Wiper
C. Common

3.2.12 Intermediate Roller Monitor #2 P1011
(PT06-SE-10-6S (SR)

A. Excitation
B. Wiper
C. Common
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. . .. . 3.3 Electrical Interface Design Requiraments
3.3.1 Electrical Power

LMSC shall supply unregulated DC and 115 VAC, 400 CPS. 19
power to the C.R. system. Power shall be supplied
continuously during a normal mission which includes pre-
launch and launch modes. The C.R. system, including
take-up and supply cassettes, shall be capable of operating
without impairment of function when supplied from the

main bus of a central system with power within the limits

and characteristics specified in the {ollowing subsections

and under the conditions of power utilization prescribed

by Section 3.3.1.3.

3 3.1.2 * Power Supply Charactleristics

3.3.1.2.1 Steady-State Voltages.

The steady-state voiiages of tlie ceéniral poswer supplise
. ) measured at distribution buses in the vehicle shall be
< © within the limits specified below at zero load.

< r-.(i) Unregulated DC  +22. 0 to +29. 5 volts
(b) 400CPS, 14 113.7t0117.3V rms

The allowable line drops from the distribution buses to
the C.R. system power input connector is 1.0 volt DC
and 2.0 volts rms AC with an average load (see Para.
3.3.1.3.2)

3.3.1.2.2 Outpuf Impedance

The @tput h—npedance of the DC power supply shall not
exceed 0.25 ohms at +29. 5 volts.

3.3.1.2.3 Wave Form Distortion
The total non-fundamental frequency content of the
voltage wave form of the vehicle AC supply measured °
as distortion of the fundamental shall not exceed 5%

for noise-free linear loads from zero to rated load

for frequencies above the fundamental supply frequency.
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3 3.1.2.4 Amplitude Modulation N Ty

3.3.1.2.5

3.3.1.2.6

3.3.1.3 Loaii Characteristics

3.3.1.3.1

.3.1.3.2

N
he modulatiou shail ot exceed : .
7 volts p-to-p over a period of not .ess trnan | second
for noise-free li.ear lozc: [or frequencies below the
fundamental supply freq.enc~> These iimits shall
not be exceeded for DC inp.t voitages as specified in .
3.3.1.2.1 while the audio [:ej.enc, corcucted test N . .-
signal is applied as specifiec in paragraph 4.2.4.1.2 N TG
of LMSC 447969B. e -

Voltage I'ransients

The dynamic regulation of the vehicle ..C supply shall
be such that, under the vorst combiaation of step R o T
function changes in all input voltages within prescribed %
limits and {. load current from no load to rated load N

or vice-versa, the peak output voltage shall remain
witnin ~i00 volis and -50 volts of 162. 6 volts and shall
recover with a time constant (63% respouase) of 25
milliseconds.

Frequency

The frequency of the vehicle AC supply shall be main-
tained between 359,992 and 400.008 cps. Thesge limits
shall appiy for steady state conditions, under worst
combination of s.2p function changes in zal! inpct voltages
within prescrivea limits and in losd current {rom no
load to rated load or vice-verss.

’

Power Uti.llr.ation.

Subsystems utilizing power shall be designed to give

required performance when supplied with fhe types of
power having the values and tclerances of parameters’ A
at the power distribution buses as specified {n 3.3.1.2. .~

Power Consumption

- -
IS

The current requirements of the C. R. system, including .3 259

-13- - ' T




3.3.1.5 Inductive Spike Suppression

\\‘r‘s-s-ox 9B

the take-up and supply cassettes, shall not exceed
the limits listed below
N L Y
DC current: 20 amps average with peaks not to exceeds

25 amps during operation with starting surges

not to exceed an additional 20 amps for acura-
tions not to exceed 500 milliseconds.

AC current: - 0.5 amps average during operation
with starting surges rnot to exceed
an additional 0.25 amps for durations
not to exceed 500 milliseconds

The C. R. system power requirements shall be
minimized when not operating. All continuous power
requirements of the C.R. system shall be subject to -
re\dew by LMSC.

3.3.1.3.3 Load Impedance

(a) ‘The impedance presented by the C.R. system to
the DC power supply shall be essentially resistive,
and noise-free to the greatest extent possible.

_(B) The load presented to the vehicle AC supply shall
" have a power factor as mear unity as practicable
for all modes of operation and shall not present
loads with steady-state power factors lesl than 0.8
Laggmg and 0. 95 Leading.

-3.3.1.4 Switched Capacitor Loads"

Switched capaczitor loads shall have surge current limiting
" resistors in series. :

-

The use of diodes or other equally effective devices to

suppress spikes that result from collapsing DC magnetic
_fields i{s mandatory in every case where a DC current

that flows through an inductance {s interrupted. The diode

or other suppression device shall be mounted as close to

the jnductance as is possible.

LY

4




3.3.1.7

3.3.1.8

~ 7

vo. D -

Cable and Hafnessing

Cables and harnesses for the C.R. system and those
portions of LMSC cables and harnesses that interface,
with the C.R. system shall be fabricated conforming
to the applicable requireme nts of paragraph 3.2.11.1.1,
3.2.11. .4 and paragraph 3.2. B.1.4 through 3.2.6.1.7
of LMSC 147969B, to every extent posstble.

AF Signal Circuits

A.F. signal circuits (0-150 KC) which require shielding

for proper operation shall be shielded with the shield
grounded by LMSC at the vehicle ground point oaly.

Shields shall not be connected in any way which creates

a loop having nominally zero ohms impedance. The shields
shall be routed through the pins provided on the various
interface connectors. (See Seéctiot 3. 2) -

-

Grounding

- The C.R. system shall not ground any power or signal

" returns to chassis or structure. Al airborne ground

3.3.1.8

return leads; shall be grounded to the vehicle frame
through the vehicle ground point (VGP) only. (See LMSC .
-;4796913 paragraph 3.2.8.1)

Bonding

The C.R. system ghall conform to the applicable portions

of bonding requirements of paragraph 8. 2.12.1 through

. 3.2.12.2.2 and paragraph 3.2.12. 3 through 3.2.12.5 of
.LMSC 447969B to every extent possible. ;

: — T3-5-0198
‘V‘ \,".-._.-...4 s )
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3.4 Electrical Intergaue Function Description

'ﬁ 4.1 Command Descriptions

3. 4.1.2 No. IRmrate Command (P1001-P & R)

The No. 1 Operate Command shall be +24 VDC Unregulated
i referenced to unregulated return. It shall be continuous
_ throughout each programmed operation. Only the No. 1
: camera and its associated supply and take-up cassettes shall
. begin operation upon receipt of the command and shall cease

operation at the end of the next comple.e cycle after the command
{8 removed. The command length will be 2 minimum of 23
seconds long with a minimum of 30 seconds between commands
The command source shall be capable of supplying 1.0 amps.
continuously through isolating diodes which have a 1.0 volt
forward drop at 0.5 amps forward current. The C.R. system -
shall be insensitive to normal relay contact bounce present at
the leading and trailing edge of the command

3.4.1.3 No. 2 Operate Command (PlOOl—U & V)

The No. 2 Operate Command shall be identical to but electrically
isolated from the No. 1 Operate Command. The No. 2 Operate
Command shall cause only the No. 2 camera znd{ts associated
supply and taxe-up cassettes to operate.

3.4.1.4 "A" to "B" Transfer Command (P1001-S & T}

The "A" to "B" Transfer Command shall be + 24 V unregulated
. signal referenced to unregulated return. The 'A' to."B' Transfier
' .- -Corpmand shall be 30 seconds long with a current capacity of 2.0

amps. The No. 1 and No. 2 Operate Commands will be energized

. for 30 seconds coincident with "A" to "B" Transfer Command. A
V/H coatrol voltgge shall be supplied by LMSC that will cause the
No. 1 and No. 2 cameras to operate a minimum of 4 cycles in
25 seconds. Upon receipt of the "'A"' to "B'" Transfer Command the
O. R. system shall transfer from the "A" mode to the "B'" mode.
The C. R. system shall contain the necessary circuits and components
.to perform this transfer operation. (The '"A" mode is that part of the
mission when film is taken up by the cassettes in the "A" or forward
SRV. The "B" mode'is that part of the mission whea fil:n is taken up
by the cagsettes in the "'B" or aft SRV.)

~
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3.4.1~5 V/H Control Voltage (P1001-E & G)

LMSC shall supply a V/H control voltage to the C.R. system
referenced to the V/H control voltage return (P1001-F & H).
The V/H Controi voltage shall vary befween 5 volts maximur.,
and 1 volts minimum with a maximum rate of change of

zT.(_V -V . . volts per second.

] max min)

. a launch ready mode.

placed {in a mission ready conaition.

2400

The voltage source shall have an Outpumdance'(measured
between P1001-E & G and P1001-F & H) of{ 0~ohms when the
voltage source is operating. The C.R. system input impedance
(measured between J1001-E & G and J1001-F & H) shall be

10 - kilo-ohms resistive or greater. The C.R. system response
to'the V/H Controtvoltage shall be repeatable within +'1%" .J-
of the . V/H Control voltage versus cycie rate. Pins F&H, v/h voltnge
return shall be isol-ted from the Unreguiated Heturn. "
3.4.1.6 Relay Reset Command (P1001-M & N)

*

The Relay Reset Command shall be a +24 VDC Unregulated
command. referenced to unregulated return. The Relay Reset
Command shall be a non-flight, pre-launch command of

10 seconds or less duration and has a current capacity of 2 amps.
Upon receipt of the command the C R. system shall be placed in

3.4.1.7 O;‘bit Mode Signal .

The Orbit Mode Signal shall be a' +24 VDC unregulated signal

referenced to unregulated return. The Orbit Mode signal shall
be a 15 second long pulse which will indicate the end of powered
flight. Upon the receipt of the signal the C.R. system shall be

3.4.1.8 Fail Safe No. 1 (P1001-Y)

TheNo. 1 camera system shall provide switches on each shuttle
mechanism which shall be operated (closed to unregulated ground)
by either shuttle in extreme overtravel condition. The switches ) T
shall be wired in parallel and when operated shall cpuse the immedinte re=
movetab-G8R-pawef- to the No. 1 camera system. The circuits shall =
be used for pre-flight operations only. The circuits shall be inop-_
erative during a normal mission.

3.4.1.9 Fail Safe No 2 (P1001-2)

The No. 2 camera system shall provide switches 'and circuits ldentical
to the No. 1 camera. (See paragraph 3, 4.1. 8).

-17- ’ .
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3.5 Teiemetry Signale Déscription

3.5.1 All rotating idlers and metering roller monitors, in the
C.R. system, shall consist of continuously rotating
A potenttometcrs having an electricai angie of not less
than 550°. The nominal resistance value shall be 5K /L

. and the re:x-,tance tolerance shzll bte * 10% or better.
.= The potentiometer linearity shall be * - 1. 0% and the
" resolution shall be 1% or less. _ . )

~ .

] The functions to be monitored with transducers having
. these characteristics are as follows: )
a) Input Metering Roller
b) Input Film ldler
c) Output Framing Roller
d) Output Film Idler - -
e) Lens Assembly Rotation .
. ' ’ . . ’ ) .. . ’ .
3.5.2 All lineur and certzin rotary action telemetry mohitors : ’
shall generate analog outputs thzt are repeatable to
+ 1%. It is preferred to have unconditioned linear
resistive outputs from the mounitors but if the nature

of the transducer is incompatible with this require- "
ment then the output shall be 0 to 5 volts DC.

The functions to be monitered with traqsducers having
these charactenstic,s are as follows:

Pry - a) Input Film fension
B b) Outpuf Film ’I‘ensio'l ) . - :

-@; ‘_,c) Shuttle Position . ' ) - o ——
. " d) T/U Rotation : / . : ; S

. . . 6 ) - . )
. ) ‘ .
\' ) ~ .
. -
. 'ta‘ -




3.5.

3.5.

3

6

- Nominal Resistance

T3-5-019B

Slit Width Monitor (P1004 & P1005 - g)

The C.R. system shall provide a 0 to 5 volt DC signal,
referenced to unregulated return, which will indicate
the slit width. The monitor output shall be wired to
P1004 and PJ205-g, and shall be a potentiometer with a

-resistance of 5, 000, ohms + 10%. Approximately four

fifths (4/5) of the total potentiometer available excursice
shall be utilized to cover the full range of available d{ts,

.

Input H. O. Platun Position (P1004 & P1005.- h)

The input H, O. platen position monitor shall be —

configured so as to indicate the position of the input

H. O, platen. The monitor shall consist of a form -~ - .
A contact arrangement wired so that closed contacts
indicate that the platen is clamped and open contacts
indicate that the platen is released. The movable

. contact shall be wired to pin h (P1004 & P1995) and

the stationary contact shall be wired to T/M position
monitor common pin j (P1004 & P1005).

Output H. O, Platen Position (P1034 & P1005.- i)

The output H.O. Platen-position monitor shall be
configured so as to indicate the position of the output
H. O, platen. The monitor shall consist of a’form A
contact arrangement wired so that closed contacts
indicate that the platen is clamped and open ccntacts
indicate that the platen is unclamped. The movable
contact shall be wired to pin i (P1004 & P1003) and
the stationary contact shall be wired to T/M position
monitor common pin j (P1004 & P1005).

Temperature Sensor Characteristics

: . . .

Ea;h camera subsystem shall provide eight temperature
sensors with the following characteristics:

-

2000w % 2% at. a nomlnal
temp;rature between 70 F
and 78 F




Coefficient of Resistance $3% , - 2% change in resistance

}w e with a 200°F change in temperature
o o from nominal.
g ) . @ o
. Operating Range . :1007F to +400 F
, L Leakage Resistance Room temperature leakage
/\ . : . resistance with a 50 volt
. excitation shall-be greater than
- " ' 50 megohms
L] .
rd ' ~ .
» Pawer Dissipation . Nominal re51sta.nce value shall

remain to'+ 2% when power is applied
(10:to 50 mxuxwattQ and Lhrough
resistance stabilization.'

Calibration® A four or five t vender
’ " calibration shall urnished
- with each tgemperature sensor.
. , ~ The calibrationoshall cover the
o - range from -50 F to +1§5‘°F_if
' . possible.

. 3.5.7 Temperature Moniforing Circuit

Each temperature monitoring circuit shall consist ¢f the
temperature seasor of paragraph 3.5.6 in series with a

1. 5K chm divider resistor. The divider resistor shalkFbe
rated for 1/4 watt'dissipation and the resistance tolerance
shall be + 0. 1% with a temperature coefficient of resistance
of 100 PPM per degree cemigrade(or less. ) .
3.5.8 Cycle Counter_ : - e '

The cy:le countér shall be a mechanically actuated four
place counter. Each decade shall furnish a single wire
R output signal to indicate the count accumulated in that
decade. The signal shall start at 0,5 vclis fop count of
zero and proceed in steps of 0,5 volts to a maximum of
5.3 volts for a count of nine. The four decades shall
. be provided with isolated excitation on pin d (P1004 & P1005)

v

® . R T3'5'°198 — e
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3.5.9

3.5.10

a) Servo Amp. Output Vol}age _ -Pin8
. b) Operate.Voltage : S, " PiaT | : 2]
-c) Drive Maqtor Voltage Pin U .
d) Supply Spool Motor Voltage - - Pin V- - :
e) 99/101 Clutch Command - Pinw . -
fI° H.O. Platen Command : Pin X e
g)- H.O. Shutter Command - PinY . S
_ h) Center of Format Command .Pinf{ A
- o ,
The signals shall be {solated from the source by means of - - - ,‘

3.5.11

»

wi.oJoy 4 v :

and common return on pin_e (P1004 and P1005). N =

Launch Mode Monitor (P1004 & P1005 - 'N)

A )
de

The 1aunch mode monitor shall be confx.gured 80 as
to indicate the launch condition of the camera system
The monitor shall be a form A contact arrangement
wxred so that closed contacts indicate a. lm.}nch ready A
condition and open contacts indicate rece{pt of the . ' .
orbit mode signal. The movable contact shall be - IR B
wired to pin N (P1004 & P1005) and the stationary ' &
contact shall be sired to T/M position monitor common .
pin j (P1004 & P1005)."

- e s Sy
Unconditioned Signal Monitoring o
The followmg functions shall be ménitored.and the actual
unconditioned command and operating voltages ehall be
provxded‘as signals to the T/M interface '

emitter fonowers or any other high input impedance devices.
The output impedance of the isolation amplifiers shall be less.
fhah 500 shms and the signals shall be referenced to
anregulated return,

Tachometer Feedback Voltage (P1004 & P1005-R) e

The C.R. System shall pravide a 0 to'S volt DC signal pro-’

portional to the Tachometer Feed back voltage and )
referenced to unregulated return: The LMSC msaitor ;
circuit shall draw a maximum of one millb.mp when the SR
telemetry system is operating. - . : Ty




. 3.5.12 Pad Temperature Seasor (P1005 - EE, FF)
L)

The C.R. System shall provide a single temzerature
sensor with the characteristics as described in
paragraph 3. 5.6, located on the C. R. structure so

that the sensor will moaitor a temperature representative
of the C.R. system during ail pre-launch activity. The
temperature sensor shall have one lead wired directly to
J1005-EE and the other wired directly to J1005-FF.

3.5.13 Film Footage Moaitor (P1003)

The C.R. System shall provide separate Film Footage
monitors on each take-up spool. The monitors shall ve
potentiometer with maximum resistance of 5000 ohms

+ 10%. The output resistance of each potentiometer,
measured between the wiper and return, shall vary from
the minimum resistance to the max{imum resistance as
the quantity of film increases from zero to 70% pof a full
spool. The output resistance shall then decrease to the
minimum value as the quantity of film increases from
70% to 115% of a full spool. A spoal is defined as full
when the film wrap diameter is coincident with the outer
edge of the spool flange. The relationship of potentiometer
output resistance to film quantity shall be linear within
+2%.
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3.8 Data Signal Description

rd

3.5.1 200 PPS Sig:1.l (P1006-Y and P1007-Y)

The Digital Recordiag Ciock Generator (DRCG) chall furnish

the C.R. system a 200 pps signal suitable to trigger a pulsiag
circuit. The 200 pps signal supplied to the C. R:system shall -,
be referenced to unregulated return and conform to‘the following
parameters:

(2) Repetition rate _ 200 pulses per second

(b) Amplituce . -10 volts - 1 voit
(from ground to -10 valts)

{c) Pulse Wiith 70 micro seconds,
* +.10 micro secoads
(at half amplitude)

(d) Rise Tigne © 2 microseconds maximum,
10% to 30%

7 .

{e) Allowable Loading 2000 ohms in parallel

with 500 pico farads
4

3.5.2 Iaterrogate Pulse (P1006-Z and P1007-2)

The C.R. system cameras shall each cenerate 2a interrogate pulse
gated by each of their Ceanter-of-Format pulses, and synchronized
“with a26C. pps pulse. The interrogate pulse shail he referenced tu:
unregulated return aad have the following parameters:

(a) Amplitude +12 volts, +3. -1 volt

(b) Pulse Width 5 microseconds minimum

(¢) Rise Time ' 2 microsecoods maximum,
7 10% to 90% '

3.6.3 DRCG Data iitg (P1006-e thru HH and P1007-a thru HH) - .4

The,C.R. system shall provide unshielcded direct wiring between
the Data Connectors, J1006 and J1007, and the Silicon Light

" Pulser (S. L. P.) data heads. LMSC shall supply conditioned data
signals directly to the SLP unit. The columns and rows shall be

-23- .

defined by Fairchild Spec Control Dwg. C700036 Rev. A." \)

"
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4.0 QUAILJITY ASSURANCE PROVISION

Not applicabie
5 0 PREPARATION FOR LELIVERY

Not applicable
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.' This document shall define the electrical interface between the
. NJ-3! system as described in’
T3-5-016 and the SRV systen as des'cribed in Spociﬁcatld - '_'
S0160-00-0007, Recovery Subsystem\Speoi.tication for ALS Prop'-
. (Configuration D). - _ _ _ R
2.0 APPLICABLE DOCUMENTS R
T ‘None - o o " T ‘j_.r-r. it'.-‘\'
: o ' " - it N . R
‘=~ - 3.0 REQUIREMENTS ' Sy

e B ’ 3.1 Electrical Interface Connectors * - 3 1!;’
et fg;} ) . 03.30 o ’
R, (a) The Electrical Interface between the ' $=37=3" system and fhe

s, f,. o cassette hulf of each comector deflned. *-
R T SR disconnect type. “The P28 connector shall be an LMSC’ 1308962 - 50!
s 17t Discpnnect assembly ‘'which has a PTO6SE-22-558 type tn.sert. T

- T ..-‘., o dlsconnect hardwjre. .

i a2 Coa"ector Descripuons ‘and Pln Asslgnments
..}:‘.1 -'.‘.‘ " t‘.ﬁ s .'-—'- : R St : V
SRR 1 Pze(PTosSE 22-558) - .t-. s
RS R N ORI L
f:-._.‘:o:.I‘_' -, Pin :" ~ mnction

.l‘..v. '. -\' “ ..:-' .- N : 3 . B ’ . ' 3
ARG S . " v+ No. 1 Takeup Lontrol S :
e s e i BT . No. 2 Takeup Film Footage R wz.n-

IR . ST e T -Monltor E

c- Relay Reset. o o
] D gEIC Aati-Backup Comrol oo
N T .E-;‘_.-_ L +5 VDC Tlﬂ Feed . ¢ :

-, hd '1
- -
< N S - . ~ " - .' '
N « . e . . - € . oe M
P S . L : . .

..'runsfer Signal No.™{

i’s»‘” ) g( :.' Cusette Henterﬁ'eedr".
H Tranafcr Signal No.' 1R

v e R
..
L. e
. . BN
. N
ot At
; -~
_l'_.b I - -
re —
Thg DRI
R . el
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Br-
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®'2093
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3

' _Heater Return

by

'i,d
ald

' Spare’ : o
Eject. Prozrs:nmer Gate No. 2 1.
- No. 2 Aanti-Batkup Control - -

.

B 2

" Np.'2 Takepp

RPN
0

w.“‘

“m .v- g’,n.--, \, -, . >'~.

Functioo : ¢

. 5VDC uu Retum

7 bsic Tékc\;p Control

_DISIC Terrain Film Footage
Monitor

" Arm Signal No. 2

Arm 8ignal No. 2 Return

“-DISIC Takeup Coutrol Remrn-

Spare

Recovery System Structure Ground .

- Cassette and Battery '

No. 2 Takeup Copfrol

. No. 1-Ant{-Backup Control -

..No. 1 Takeup Control} Return .

'Arm Signal Ne. 1
«Arm Signal No. 1 Return

iNo. 1 Fum Footage Monitor
Eject ' Programmer Gate No: 1°

' ~-'.-- Eject. Programmer Gate Retura

Zhruet Cone Shorting Loop
Continuity Loop Feed’

. Retro Ternp Mgnitor
Waterseal Mmﬂtor

"w

No. 1 Takcup Control

‘Spare . . .z

No. ﬂakcnp_Control -
No. 2 Takeup Control, Return
No..L Takeup. Control’ (Reducga)
Qontm&%&ced)
ﬁattnry Ve s}taga Monitor ‘

" Transfer

mr S{gnal-No.. 2 Refurn -

Wa%zfloal Activation Command Né. 2 Re’tuh;.WlJi-b v K

ignsl Ne.. 2. - ;.;-,-'

.‘; - " —

Route & Destimtibh

" W2J1-J to W2P12-%

W2F8-a
.7 W2P«-X
W2J1-P to W2P13-U
W2J1-R to W2P2 2]

W2J(-v t6 W2P12-P

w2J1-8

W2J1-T to W2P8- T
o 2A1P3-
' 2A1P4-

:'- W2J1-U to W2P8-W

W2J1-Y to W2P8-U

ev. D23 Apr,.

W2J1-W to W2P8-N .

3W2J1 Zto W2P8- L

waJ1-d

*

I

‘W2J1-1 to- W2P8-J
3W2J1-§ to W2P8-E
w2il-k

. W2J1-m to wzra-'v'
 W2Jl-nto W2P8-b

W2ii-p to W2P8-2Z

‘ '_wﬂzxqu to W2P8-¢

.‘u‘,ﬂ

ﬂltttsul kcﬂnﬂon Command No. 2 WzJ 1-a =

-

I 7Y

‘-"

- 1A21 R
| W2J1-f to W2PZ-
L -VWZJI 1

?

J' 4)_

-. 3




5 R
L . ' . ) ._
N 2 Pin
= S w DISIC Takeup Control . N
« . x Temp Sensor = R ‘
— y . DISIC Takeup Control Return (
z T/M Shield Tle -
- AA DISIC Stellar Fum qutage
R . Mcnitor - T :
BB -__ Beacon/T/M AGE Power
K . T and Control- - .
: CcC Spare
DD — Battery Heater Feed
. ‘EE Continuity Loop Return , ‘
FF . Waterseal Activation’ command W2J_1-DD ,
‘No. 1 - =
GG * Temp Sénsar Remrn '  wal 1-&(}«: wz
: : 1A21
T . HH' Waterseal Acttvation Command . WaJ1- HH_,
P ‘ No. 1 Retura ' . - ;""3:'—"'..4-'_,_
g - wga3n - HERTRRNPRES
@ 3.2.2; %D#Cassette Connector 3AJ1 (P'rpz 16 zsp)
: ‘\._..-,__M‘ - :
- = o « "
o o - D .'____;
_ ‘A Tem}Sensor Monitor RN TR
. B No. 2 T/U Rotation Pot Excxtation ,
" - _ — C° -No.1T/U Rotation Pot Wiper +— . o
D. HMNo. 2 T/U Film Footage Monitor . . -
_ "E No. 1 T/U Control SRR S SR (
— F. Heater Power . : ’ R T R \
G No. 2 T/U Motor Veltage Monltor LR DA ¢ §
. H  No. 2 T/U Rotation Pot Wiper ~ -~~~ _ . " ~. (2
~J ‘No. 2 T/U Anti-Backup Coptral ... - . ¢~ * ({1);7
K No. 1 T/U Rotation Pot Excitatlon R X
. — L - ootage Monitor - . . SR R &
"o M No. 1 and No. -2 Rotation Pots Common* RS
N— . No. 1 and N6, 3 Coutrol Return- LT A
. P ' Ne.iT/U Mqtchonage Monitor T
R Shield Tie-" -~ : oL
. 8- MNo. 1and Ne. 2 Film Footage Pot Exeu{ o =
: T . Hcater Power Return B O .f
® - s"-‘".‘“.“*r*%“
vl.:- ,‘- . ' B _A‘#-\ :
< ' . N “_'&‘




2308020 . . . ., .
. 30 Nove 1968 . ¢
'Rev. "D 25 Apr. 1886 -

"Pln. Destinstion . Wire Type -
.U No. 1 Anti-Backup Centrol .- (1) AN
¥V No. 2T/U Control (1) A
‘W , No, 2 T/U Control o () - L
_X. No. i T/U Control . ' (1), co
" Y, TempSensor .Return . , - (1)
VA No..1 Takeup.Control (Reduced) : ) (1)
a  No. 1 and No. 2 Film Footage Pot Retura (1) 5 -
b~ No. landNo. 2 T/U Control Retura | - - -(1)- : |
¢ -- - No..2 Tskeup.Control (Reduced) (1)

'(1) Reference Paragraph 3.2.1 = . K
(2) Recovery System AGE Connector

7N
. s - 2 =

A 3 23_ DISIC Cassette Connector.(P’.I‘OZSE-H-lSP)

-

_?i.n : I"unctton T . - Destination wire Type
A. . Torque Motor Reverse Voltage - . (2) e
"B ° ‘Torque Motor Reverse Return - (2) SN
- C 1 Stellar Rotation Pot Excitation ’ . (2)- . LTl
‘D ... Stellar Rotation Pot Wiper ) o _(2) BESRE P
E- . -Terrain Rotatieg Pot Excitation = (2) 9"
F ~ Terrain Rotation Pot Wiper o < (2) " - S R
-G Shield Tie e ’ y
H Stellar Film Footage Pot Monitor .. R (1) 3
"3~ .- Terrain Film Footage Pot Monitbr . (1) . .3
. L - Film Footagc Pots Excitation . . - t1) -7 5.
L - F{lm Footage Pots Return S 1) S,
M - Rotation Pots Common L : A (2) 2
N Spare - «: @ .- . - T e .
: P " Takeup. Control Return LT (.. - o T
K ° Takeup Control Return . _ ST S SR
. 8 -Anmti-Backup Control . - " : (1) C e g
. T .. Spare . , . e S — ¢
S ¢ SO Takoup Control ‘ ay L
. .v_-_ g'_TnkoupCcntrol S $ N ¢ | T

(l) RdorvnceParagraph 3.1 S S
(2) Rcfcrencc Paragr‘ipb 2 6 ' : e .




. ‘ T 8.2.4 4A1 Telemeter annector A1 arro-z 18-32?) (Mm- with sza-. e
T PTO6P-18-328). o RAE

r

Function o

|
)

SRVBtttcryNO. IMonitor +15V DC) - U T

Relay K9 Actuatc Monitoy = s A

.Unassigned . 0 T REETE S

T/C Battery Monlitor (+31-V DC) ‘

Parachute Cover Off Monitor o

SRV Battery No. 2 Monitor (+15V DC) : -
. Relay K10 Actuate Monitor . - T T

. Beacon AGE Power Feed (15v DC). T e g RS
: T/C Return . . . . :

‘Spares : K - _ g =
Return inside 4Al1 Telemeter (extermny S wﬂl be jumpered
toTwithtBinchwirewuhinthemmneu) LasE
Unused Despin B/W Mop/ Externally Grounded ~ - 7 - Y
Retro Rocket Breakwife Monitor - 5. - -, . - R
Relay K11 Monitor Return o X
T/C Spin Breakwire Monitor - j R
P28 Disconnect Monitor = . RS
Recovery System Structure Ground - ° - -
‘I'M Test Powa' & Control +24V DC Input)

!

=
.

A
2

-

VYR“DNOTHDOW>
W

.-

®
Nnxs<64
L.

!

v : Relay Reset (+24V AGE Commmd) P 5
T/C Separation Switch =~ - B ,.’_ P
T /C Separation Switch - ’ - R S
Beacon & TM AGE Power & Control(+24v DC lnpnt)
Rehy K11 Actuate Moaitor . . '. _,.‘,"_
4A2 TM Battery Input (+24v DC) TR -
-4A2 TM Battery Return - D R
4A2 TM Battery Retuen - S
. 4A2TM Battery !nput (+24V DC) A

-D-'AO oe

S
| ee’

N B Y
v .. \
R SO - .
;7‘\ - . i ’ .
-. B
. - o -
Lt LR
.« e g
v *:_.:- .




o ST PR Vo 'rsos-ozo’.. |
e e T s T Rew. D25Aprn19“ SR

N " 8.2.5 4A2 Telemetry Battory Conncctor(PTIH-lz 10P) (Mates with W2P5 .
. ‘ PTO6P-12- 103) e e

‘s - . ‘_',fj‘:»

Y

‘E’
|

. Function - o Was . o
+28V DC to 4A1 TM  — - R U
+28V DC to 4A1-TM : . 2 ‘

v T Continuity Loop 7 o~ 7 Noge.. -

o Continufity Loop .- . ‘ P None . .._..
e Battery Return to JA1 TM Lo ' TR
P - ‘Battery Return to 4A1 TM ¥

Battery Activation Command Input
Activation Return . -
Heater Input o = :

" . Heater Return : .. . s

|
mOoWMEHOAQW>

~
1]
-

- Y7 Ny
r
J

C
X1

= *Notc'—J & K will not bs wired through the W2 harneu "and’ the function la .
. not required— . . . ‘ . SERE - . I

e
\

8, 2 6 Recovery System AGE Connector (JP'I‘OBPSE 16-26P) o R

Function‘ T .;- ' 'A L Dnﬂmﬂm : ero'l'yp. ..
G Switch Bypass #1 (REC)  ~ S o .

'U.
B -
3

.DISIC Torrnin Rotmon Pot Excitation’. '~ W2Pi2-E P vE T
Spare » s . A
No. 1 TIU R’otatlon Monttor . I “"W2ZP8-C. 8 el

© . _B - G Switch Bypass #2 (REC) S e e T g
C + ° G Switch Bypass #3 (REC) e . oD AT
" D G Switch Bypass #4 (REC) - T ) ‘
E" ° Battery Activation Moa. (REC) . B T B
— —F -Bmery Activation Mon. {REC) - S : 7 .
- H ) S”l’. . - . P A TEE= . Hr LA

J

K

j




UNN<N£<CAWmmZg‘

3
)

'c_‘SJ.:llaLRotauon Pot Wiper (DlSIC)

1,2
3
4

3.3.

LMSC shall supply unregulated DC power to the SRV fo Fitl
signals -and heater requirements. The power source shall be the

. Torque Motor Reverse ‘Voltage {DISIC)

External Power Batt. #2 (REC) o : T far ,--
Rotation Pots Common (DISIC) - L "W2P12-M

" Stellar Rotation Pot Excitation (DISIC) : W2P12- C )
No. 2 T/U Rotation Monitor Excitation © . W2P8-B"-

. 23-05-020 .
Jxm c:‘ ”‘
Bev. D 25

Function \ - - T
No. 2 T/U Rotation Monitor . -

No. 1 T/U Rotation Monitor Excitstlon
Spere

Torque Motor Reverse Return (DISIC) - T
No. 2 T/U Motor Voltage Monftor ~ — = - ] G
Terrain Rotatiori Pot Wiper (DISIC) -~ ~ - ~ . W2P12-F
External-Pcwer Batt_#1 (REC) e T

- PO

No. 1 and No. 2 T/U Rotation Monitor Common - -'- W2P8-M
_No. 1 T/U Motor Voltage Monitor —- : E

o e

- Twisted Triade unshielded 5 - Twi.sted unlhielded puir, :

- Single shielded . 2 ~j- B 5
Twisted shielded p2ir. T

3.9 Electrical Interface Desi.gr{ Régulroment = ;'.

1 Electrical Power . T 1

main bus and the pyrotechnic bus of a central system and the pow AR

shall have the characteristics speciﬁed below.

3.3.

3.3.

The main unregulated source and the pyrotechnlc suurco' shalf
a steady-state voltage, measured at the diatrtbution bussa in
vehicle under zero load condition.‘ol +

The allowable line drop from the maln u : A

* interface is 1.0 volt DC with an average load The p;r chnf&
shall not be required to comply wﬁh the lim drop oc .

during squib actlvauon llgmh RRCTANR :

i

1.2 DC Power Supply Characteri.stics o

1. 3 1 Steady State Voltages o SR

0 to 29 S-thl.
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limits iisted in paragraph 3. 4 Electrical murnce Function _‘
Desgription where appuceble. - -

.

"3.3.1. 4 Pyrotechnic Circuit Shielding v

All circuits carrying pyrotechnic power from the battery bus to the. >
individual squibs shall be in continuously shielded twisted pair. ‘I‘h'e"l
SRV shail-return the shields of the pyrotechnlc signals to the SRVJ g
structure ground—- o

3. 3 1.5 Grounding

technlc power. - The exception to thh requirement shall be the Re
Reset command.

s ° —

—

3.4 Electrlcal Interface Function Deecripuon ~.;

nominal squib bridgewire reslstancel

3.4.1 Command Descriptions

~

3.4.1.3 ‘Relay Reset Commnd (P28 C)

The Relay Reset Commend shall be a +24 vDC unregnhted
referenced to LMSC um-egphted return and SRV ltrnﬁgﬁure.. Pe
Reset Command shall be a’non-fHght, pre-hunch comniand.

4 seconds or les dnratlon and gha.ll Lave a current cnpeclty
Upon receipt o

ready cond{tion.

-3.4.1.3 Pyrotechnle Commnds

RN

The commnde Meﬂdn mn be sy

techalc bus and each -mn be relerenced ¢
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< REV.C 30 Nov, 1965 * -
Rev. D 25 Apr. 19668 _

Q . co:ﬁmcnd line shall be iﬁ'o'rtcd to the vehicle pyrotechnic retura T
. L } * . prior to the initiation of the command. Other command require-
: . ments are specified below. . -

3.4 1.3.1 Water Seal Activation Command No 1 {P28-FF)
Return on P28-HH . —

L)

Function' ~ . 2A10 %ple Motor No. 1 Actfvation

Slgnnl Description . May bc{u"ent anytime after the termxmtion of _
. - wvehicle powered flight and may be continuous
: to P28 Electrical Disconnect . -

PRI Electrlcal Requirements: (1)

a) Pulse duration a 5 seconds maximum

=

. o ' b) Cﬁfrent,\ 40ampem£n£mum
g ~'c) Bus voltage dnring} 8 volts minimum across L _ -
.. pulse « . - .-dimple motor ) ' LT
Impedance. . 0.4 + 'l ohms S L
(1) Command will be current lim Zed and fused with a ( C T \

1. 8 ohmi fusistor on Lmsc‘ of P28/W1J-1
_ interface. . i - o s

4

.3.4.1.3.2 Water Seal Activation Commapd No. 2 (P28-vf -~ . |

; . - Return on P28-u - P )

:{_ . - . b I . .
: anction. : 2A10 Dimple Motor No 2 Activation’ .

- j.-“'l‘he W;ter Senl Activation Command No. -2 shall be initiated coincident . LT

Y .-v.,with Watetr Seal Activation Comr.nand No. 1. Ses pangraph.a 4.1.3.1 o

3 R fcr slznal lpecmcation-. :

+

3 4 l 3 3 AthlgnllNo. l(P28 X) Returnon?28 Y

% 3 ’_“_."’ F‘gnctlon. R TIM bcttery activate, No. 1 Recovery battery Y
F T o aéuvue latch relay Kl back-up timer start. C,
' ‘. 3 2 .
Slgnal Delcrlption' Commnd ahall be Lnltutett 76 + 0.5 seconds prior Ln
. to P28 Electrical Disconnect and will bc coatinnoul - T
' 'tr lnltht!on to electrical disconnect. s -




‘. V . b_ . Eldctriéal Requirements:

. o a)' Pulse duratien 500 mm.lseconds maximum N
,,/( . b) Current’ ©10.4 amps :!nlninmm - ’
' c) Bus veltage during 18. volts mtnj.mum - .
o " pulse ' <.
S d) Impedance ' .+ 1.0+.1ochms, T o ;

¥ . 3.4.1.3.4 Arm Signal No. 2 (P28-M) Returnonrzs;n S

s ) Fuuction. S No. 2 Recovery battéry actintc. htchvrehy.l(z

- Signal Deacripuow See paragnpha 4 1 3 3 .

Y .: ;
, Electrical Requirements: . ' "'. i
a) Pulse duration ° 500 mmiaeconda 'maximumA
.~ _b) Current. 8. 0 unps minunum

. ' " ¢) Bus voxtage duang 18 volts mlnimnm ’ ;j g
. : pulse . —- ST
. .. d) 'Impedance' . !_;1 3 + 1 ohms S

Thrust cone battery No. 1 activatton.
DISIC Water Seal Dimple motor No.
acuva.ion. latch rehy 1(3

Functlon: .

Ce [,

Signal Description: Command shall bc 1n1tiatcd
- : seconds prior to P28 Blectrical Du
* “and will be continuoua to eloctrical ire

g
\ n»c

Electrical Requu‘emcntr
wl a) Pulse duration = .
b) Current

PR © et

«

ok 1% "



-
i

, A s, 4 1 3 6 Tumfcr Slgnn No. z(mc--) Roturnon?ﬂ-t S o

Funetion: . -.u 'rhnut cone battory No. 2 nctinthn
s T }. " DISIC water seal dlmph moter No. 2
acthntton.

_ .fz:i.;zrie'-_xge@uomcm:: See Pudp_-apq 's.‘ 4.1, '3. 5 _
3 4.1 4 Bnttory Huur Feed (P"d DD) -_"_ o .

Jﬂn Rocmry Butory Bcnor ?ocd shall be +34 VDC umguhtcd
rd‘tmcod to cassette and battery hester feed return (P28-T).
£.'The battery beater feed iine shall present an open to the battery -

" heaters until 8 Re¢overy Enable command ig received by the "
e vohle.h “Upon receipt of the Recovery Enable command LMSC

g xgvmmrginih.b‘m”bdarfndnmfortmhmmmdm .
' orbital period prier te Elsctrical Disconnect and shall have a current
‘uplctty of 3 amps ;cnunuou: Exceptioual circumstances may

l
I.au
A

-
.

-

. '7-;’{'1‘1;0 SRV Bescod shali. bq enabled during vehicle pre-lauach tests to. -
LA Y verify the operating’ froquoncy and measure the radiated power. LMSC 2
“shall ]rnvic‘n tho Boacon lyitom vlth the pmr and command required .

: gourés. -Ia tbc de-energiied condition the Beacon AGE Power Feed :

‘(+1sv DC) (4A1J1-H) ihn pruonn an open circuit to the Bucon. T

r'.. ‘ .» f‘\i ’..' 3 ’F’ l > ) ) .-'..'" ‘.

*9.4.% -..— meon AGE Pmr Food (ﬂW DC). um H

;‘;, ) ,\ J',;, ‘

%% 'rh. 'Beacéa AGE Puni Feed shall bo Lusc .nppu.d ma shall have

!ouuvtng ehtnet‘rhueez : :

':’ - ._f; . SRRt E evnc to n.av DC

L T L

Lo 0.40 unp ctptcuy mintroum
: ’ 0 20 lmp loul mlntmum

5 mhmtu mnxknum dunttc-

.’

T |

Al

-

.




8 g

3.4. 2. 2 Bencmmﬁnucw conmx (+z4vog’ um

R I
-";:, R 4
- PR
2? .ﬁ “,

'rho Benccn and fm AGE Power nud Coutrol shall b(ﬂl ¥ DG um
" referenced to Recovery System Structuré Ground. This functied
tor opertuon of the Buconmdtho’ru 2: f’;_‘,; es N

..
'c".’

,

. 73 4.2.3 ™ Tnt?ncr&Centrol(ﬂ(VDC)(MUl Z)
I , C R “.*

" The TM Test Powér a.'cmamuv DC) (4A1Y15A) nnnu .nm“iéu' 758
cperaung tht tolqmofcr vlﬁput pravuung thn_ﬂsv DC output!rcu{ GAlJl-

v
b,t- -:\

{52

"_s 431 Ccnthmlty Loop Feod (Psa-d) ot

S condition of the snv~mumh'-;Au
‘i‘ make the loop contimious wh ’ro‘# for l‘igd:

- monftored through mﬁh ,r

: -“- receptacles otc. LMSC 3

s un:-egu.hted from the lsungh

e e tntho blocthme vllth' Bl

“ @ ,g,--' 3.3,3 2 wmrsm uumu- um-n 3
N Thp SRV lhm prov!de qunh@r drcuttl

IIC i " (P28-E) nndpfonn&afqﬁmm( ‘
" of the two whter uah. .-Th gncnith lhln '
zohmlowh Tty o

. o c) Q{Ovvltr* th-*wvy_uericdl Py

R U b) L5 volts ¥ .2 volts - b&himuo'ﬁ’n ,
o SR osnﬁu",sm‘ng"’i ater geal )
S Q- 4.zsvoha+~$ydtf‘- ' w

1;‘_},';;. 354,38 mmn@

s R . The SRV, shall i

Vo --'nbckothmpormr- g

3 P
ro_qntoeul:hmuc‘x’&tdby

T, e
. 1,. oS " g
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2.0 APPLICABLE DOCUMENTS

3.0 REQUIREMENTS

. 4.0 QUALITY ASSURARCE PROVISION

- e

5.0 PREPARATION POR IXLIVERY -




i T3-5-021 .
<1 . 308ept:-1985
12 Nov. -1865 |
17 ¥arch 1956 -

‘. .. s . - ) » . .. '”. . . .-- ) ] . ) . .. .
. z "- ‘ . . - . i A‘- . . V ) . . ot . ]

.0 SCOPE - ‘

", o This document Wdeﬁne the electrical interface between the J2 - J 3
= “Systems and the D.1.S.C. as desgribed in T3 5- OOOC Design Control e T
o Specxﬁcation : - -

2. 0 APPLICABLE DOCUMENTS

—— The following documents shall form a part of thls specincation to the- 7
,extent speclﬁed herein. }n the event of conflict, this speci.fication
shall prevail A ‘ ) ) ' .
" 2:1 LMSC Documents e _
‘ JUMSC 4479698 Speci.ncatlon for Electromagnetic Interference
__.___" ‘— Control Requirement and Electrical Interfa,ce '
e * for Agena Systems.. \ : e L Y
s ~ " \\"
.T3-5-009C. . . DISIC Deoign Contrthpec;ﬁcation.x i u)"' e

7 "‘1‘3‘-5;'7-. - "7 Installation. Requ.i.remente for Micro-Systems T

_ - ,Temperature Sensors.
'T3_'-_ 4'-:5.08' T Deslg‘n Control Speclfication for the Trlple ’
. _ Parallel Output Cloek Generator
S "30REQUIREMENTS . o
. SRR 'Electrlcnl Interfase Connectors’ T .

The 32 - 33" Syatems shall intorfacg electrically with the strc'
sy - through six (6) connectors The LMSC half ﬁ each connector is
L deﬁned ‘below. The DlSIC shall prov’lde a compatible mating g
. V ~connector in each instance ‘which shall be physically located per

) T26-100 1nterface dravn.ng Consectors with aluminum shells and
. .,"~ gold iridite flnish will be used wherever possnble. . -

. 3 2 Connector Deam:iption and Pin Asslgnmente S ' . , _'
‘ AR § z 1 Pover & Command Connector P13 (P'mass 16- 263-011) oL
o - . . . A swre . ,"___.. _. . "‘.v-. o :~. | - "'!. -

- : . . . R . - Lo
ool Ty R . . MRS I . : - AN
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e
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]

Spare ) : ; .
Spare ) - ; .
Spare R T S

Spare
Spare , A
Spare ) - ' , <
Spare
_ Operate Command o : LT
Operate Command ' : '
Mode 1 Command L
Mode 1 Command . .
Left Capping Command B T
- Right Capping Command . C e
Spare .
1/350 Exposure Command .
Relay Reset Command —
. Supply Cassette Brake Release - ‘

Supply Cassette Brake Release : : )
+24 VDC Unregulated- : -

+24 VDC Unregulated R B
.___Unreg. Return o e e
Unreg. Return . -

Take-up Cassette Motor Excittuon - _.__. E
Take-up Cassette Motor Excuaticm

A. Spare .

_ B. Spare :
C. Spare . LT ~o o
.D. Spare . . . LT
E. Spare = . e

—F. Spare . v —_—— L

G. Spare s e T
H. Spare — _ RIS
J. Spare . : M :
K. I1RPC Cam Monitor NS

.. L. Operate Command Monitor- . . _
M.. Mode 1 Command Moaitor. )
N. Stellar Metering Glu&eh Comm:nd' Mon:ltor
P.-" Terrair Meterhﬁ Clutelh Command,Mounor
R. Left Stellar Capping Command Monltor =
S. Right Stellar Capping Qommlnd Moat
T. Terrlin Capping Commend Monltor




. T3-5-021-
A . . 30 Sept. 1865
T oo TR R 12 Nov.. 1965
x S : L e . 17 terch 1956
o U. Left Stellar Platen Position Monitor - .
V. Right Stellar Platen Position Monitor
B - W. Terrain Platen Position Monitor ) N
: .X. Stellar Film ldler Monitor : -
. .Y. Terrain Film Idler Monitor . ‘ N
"Z. Terrain Shutter Monitor . - S . .
_a.  Motor Voltage Monitor
: b. Temp. Sensor #1 - . R
c. Temp. Sensor #1 . : .
T d.. . Terap. Sensor #2 : /
.- e. Temp. Sensor 2 — , '
f.- Terrain Exposure Position Monitor
-~ g-——Shield Tie ) - . o
Tt ¢ +h. T/MExcitation C , 7
j» = T/M Common . . s .
B ) Data Connector P137 (PTOSSE-20-415-011)
. A. Spare . . '_ .
.-~ B. Spere. . S . S ,
.C. ' Spare- R T / o ) g
- D. Spare - ' T T T A ' ' T
F. _Shield Tie S Lo T
- G. " Array A Return ' = T
H.” Array A Return
J. = #3 Request in (Interrogate) -
K. Array B Return -
v L. Array B Return 3 o .
e - M.  Index Bit _ - e
' N. #3 OutPut Lamp 1 T o
o P. ", - n 11} 2 ) ) . . ]
® 'R_.‘, nooow o o 3 ' o '. _— .




d. ~ #3 Output Lamp 15
e. " » [} ] - nt 18
o § : 17
8. - 18
h. 19
i : - 20.
k S22
m. : 23
24
25
26 - -
27
28 C
29 el

Do~

-

3.2.4 Supply Cassette Connector. P138 (PTQGSB-lz-zw 011)"

K » , B DRI

,Uoreg. Return —
"Unreg. Return '
Spare S
Brake Release Com.ma.nd
. H. Brake Relgase Command '
~.J.+ Reset . D
K. Spare C N

A, Torque Motor Reverse Voltage Plns 4L

B. Torque Motor Reverse Voltage Returxi s

C. Stellar Rotation Pot Excitation - °, '
_D._ Stellar Rotation Pot Wiper, - -: . .-% 7

E. Terrain Rotation Pot Excitation

'F. Terrain Rotation Pot the'r )

G.- Shield:Tigg . .- SR

H. Stellar Film Foohge‘ Pot Wlpe:,

J.__TerraiwFilia Footage Pot Wipkn/s 2

K. . Fumroouéipou BlghEnd;z '

Avehiagy

A




& . 'l".' _A.
Pt ~ .t D.
. » "‘_ E.
I

' G, -

J.
K.

oM
N
3

RGN
.2,..' . . T,
V.

e e ——t

- Torque Motor Excitation
i Torque Motor Excitation S . .

“H.

',_'.R.:

T3-5-021

30 Sept. Y285

12 Nov. 1965 «
17 karch 1966

Unreg. Return
Unreg Return
' Anti-backup Release _ ‘ _ .
Spare - L _ R

~

3. 2 8 Take -up Cassette "B" Connector. P139B(PTOSSE 14- 193 o1y -

Torque Motor Reverse Voltage Plus ’ - oo
Torque Motor Reverse Voltage Return
Stellar Rotation Pot Excitation
Stellar Rotation'Pot Wiper
. Terrain Rotation Pot Excitatioa
'I‘crrs.io Rotation Pot Wiper

1d Tie"
Stellar Film Footage Pet Wiper ‘-
Terrain Film Footage Pot Wiper
Film Footage Pots High End
Film Footage Pots Low End
‘Rotation Pots Common :
—Spare’ - .
Unreg. H?tnwp
.Unreg. Return
“Anti- backup Release
Spare A _ ) Lo
Torque Motor Excxtation . RN
Torque Motor Excitation

-—

Electrical Intertnce Desgn Requirements

. : -
b . .

"{3..3.1 Power Supply )
U T, Unroguhtod Voltage

«

LMSC shsli supply unregulatec D. C. voltage as smTied , -
ln appucahlo sections ol pa.ro. 3. 2 9 of LMSC 4479693 _
tor the opention of the camera oystem.A Power shall be .
ouppuod continuouly to the camera sy:tern during a ‘
norml mho!oo which i.ncludes pre-hunch and hunch modes.
Pmr wﬂi not bo nupglied m orfit dnrlng that time thnt thc




Sas K} [y

b, - Telemetry Voltage ' S ’\
LMEC_shall pu-ou'a—s VIC regulated voltage to the DISIC
n..beysten for telemetry use only m- voltag: shal.l 'bo

—

- 3.3.2 Load Characteristics o . ’_“:;
- The camera subsystem shall present’ equi;nent loads to the ) ;
el vehicle pover supplies vhich satisfy the requimnt of

para32101and321.020tnec_u7%98 n:chrrent O
requirements of the camera subsystem, anmu upply and |
talne-up cassettes, shall not exceed 5 a-pt ave vith-

sta.rting surges not to exceed 15 amps, for duratiom not to cxce.d

. lec. Y

3._,.., Switched Ca cttor—Toed s
Switched CQpacitor Loads mn ha.ve curp current nnitlnq

..x f"'
.

L —t— .n-

resistorg/in serie- N

3.2.4 Inductive Spike Sumn'ession - ,
The use of diodes or other equnll: effective devices ) lumu-
spikes that restlt from collapsing d.c. magoetic fields s =
. mandatory|in every case vhere a d [N rurmt that flovs throudl
- an inductance is 1nterrupted The diode or othor sumuton

- device b bomteddcloutotheinducmullpocub

’

3.3.5 Cable and Barnessing R
Cables bharnesses for the camera submte- lnd thou—pa'ti
of INSC les and htrnen that utorrazo vi.ﬂl tho cmr_ue:ub-

* systea shall be fabricated conforming. 5 “3' i rements o

‘7 pare 3,2.15.1.1 throush 3.2.11.1.% -ux pu"z‘.a' '
 througs 3.2.6.1.7 &f Lec u1'693,' gv:iy' tem

e




T3-5-031 =~ °
12 Nov. 1965

17 Yerch 1366

. * ' YRO. . .
3 3 8 AF. Stgnal Clrcutts :
' AL A.F. rlgnal circuits (0-150 kc) shall be shielded with the
~ shield grounded by LMSC at the vehicle ground point only.
o Shields ahall not be connected in any way which creates a loop
lgving nominally zero &ns impedance. The shields shall be
routed through the pin provtded on the T/ M interface connector
T L Pt o : . -
SRR N 3.7 Gfoundtng RS . |
A 3 ‘ ‘ The camera subsystem lhall not ground zmy -power or signal
returns to chassis or structure The camera subsystem shall
conform teand 'be compatible with grounding requirements of
LMSC 447969B para. 3. 2. 8.1.
3.3. 8 Fustng _ [ ‘-
‘The +24 vDC unreguhted power, (Power & Command connector
P138-X & Y) to the camera subsystem will be fused by LMSC .
o 'ex'te to the camera sublystem in con!orma.nce with para. o
T 7 3.2.8)41(0) of LMSC 447969B. The fuse values shall allow for a” |
- A 207- sa!ety factor over maximum surge current.
3.3.9 Bonding ’
, . The camera subsystem ahall conform to the bonding requi.rements *
s %70 ofpara. 8.3.12,1 through 3.2.12.3.2 and para. 3.2.12.4 through
' ©3.2.12.5 of.Lmsc '447989B, to every extcht pocsible.

~ 3 4 Command Description R -

- . " ) . -
> e . .
<.
- .
> - . . 2 - >
LA

3 4.1 Operate Command : &
' -“_‘»'j;_ " The Opernte Conmnnd;n;u be +24 VDC unreg. f. rélerenced to unreg -
{ s ” - return. It ahll.l be continuous- throughout each programmed oper-, ,: -‘

ation. Thc camerl snbsystom lhau begin operation upon recetpt d
the command nnd smu contlnuo opehtion to compiete a mn cycle

’d“ f__',- - :
event the' opertte commnnd is removed durtng a camern cycle.*ill
.5_“".."'.4‘.:'-."_- e

T

. oy ——
e

........

« v,




the command
3. 4 .2 Mode 1 Command

) edge of the Mode I Command.
L. 3.8.3. Torrain Exposure Command
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This command vill ms&t an cpen circuit to tbe cacers subsyatu )
in the absence of & comsand, The camnsubqttenwilibe

" {nsensitive to normal relay contact bounce present at the lesd.tng
and trailing edse of the terrain exposure command,

3hh1a.ft0&yping€am.nd,. | S

. . The eupping command shall be +2h VIC unreg referenced to unreg return. It .
- 'ghtllbecontinuouguwogxmd 'nucomndsoureeshaubenlg

L -~ % . contacts capable of supplying 2 amps continucusly. - The command

- shall present an open circuit to the camers subsystem in the absence

‘of a command., The presence of a command prevents the left: ageihr‘

. L capping shutter from being activated by ceamere operstion. The camers .
R T subsystem shall be unsensitive to normil relay contact bowrce present at.
tb‘hndﬂgandtmnngodaaofthacmnd.e_~ .

‘ &Msmmuppugcomm_» I . e ' R
 The capping command shall be” *2& VDC unreg rctmnced to unreg retwn. It i
S " shall de comtinuous s progn.mnd. ‘The. command - source shall de relay
" contacts eapabln of nui:plying 2 amps continuoualy The command— . ,.,, _,,‘{;‘_:'_
_shall m-nent an open circuit to the camers subsystem in the absence s

. ofncmnd 'mcpreunceofaconm.nd prmntsthcriylt stella.r
mppig shutter rrm_bem activated by camers operation., The camera
o subq-m ehall be mmtun to noxml Telay coutact. bounce punnt a.t
thawingandtmnuedaoftha caunnd o

‘,. ¢

3.h.6uunmm- o L , o
L 'he camers uubsyltu shall accept si@al- from the clock generstor _.-"_Ai_‘
m:mcmm1u.pcmumr3-h-soewamm )
_m-un ouepue clock Genarator, Co

.
N
i




. i "One contact of thé nonitor siitch (Form A contact uw)
. mummatomr/newnho»xmmmmt
. . mnuumwmr/ummmm. o *
- 3.5.2 Terrain Idler Monitor . ’
'mc'rerra.inmlcr)bnitorumubsuccmxutorcmﬁgmdto
~enerate three (3) unequal "on” pulses by use of conducting . T
segments-oneorlao‘-’otm,omot% arc,:ndontotGOom, -
each separated by &-30 non-ccnd.ucting segment. 'n'n commtator:
" ghall mke a rinimim nf 1.5 revolutions per metered frame, Oue °
- contact of the monitor svitch shall be vired to the 'r/xmetar
nho-tmatheotmemmwuumwmr/umw
excitat!.onbus. . . .

3.5. 3 Stellar Idler Monitor

. mnitormuhamlhundtotur/uemetormx
‘ thoothccontutuhnllbevimdtotheJum ¢

— S
mmnu Rehyumitor shall de eonngundtoinuuuth._
;Wormortumuconndmthommh_

\.-.

mummdmme_ﬂ'ﬁﬁ
. The wattor shall i & Fora A'dcutact rienghika

.

:‘—{A_". > : . ‘
3] NS

P .

. e PR
o O O R %
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. contact ﬂnl}ibe vired to the T/M ccnaector F140-N and the other
W-mmmtomr/umtcembu. -
" 3.5,6 Terrain Ehutter Monitor . _.
- .The Terrain Shutter Monitor shall bé conﬁgu.red so that the monitor -
' system shall genertte & 150 m second ninlnm pu.'lse wvith each
shutter opening. - 'nn pdse shall have an uxputude of 12 volts + 3 voltl. i
" m input 1mdance of the IMSC cu-cuit erxternal to the camers '
auhuyttu shall be apyroxinu]: 2000 ohms‘ in parallel with 500
pleo rmm The output shall be vired to the T/M comnector PLUO-Z.
" - The terrain shutter monitor system shall use the 2h volts unregulated
‘4,0, 88 & pover source, ) - ’
35'[tbtor701tagouon1tor S
e !hoﬁotorVolthoﬂtorshsnbehv+1VrefcreneedtoT/n 2 |
momitar comon return. The oiftput impedance of the divider | ..o |
mu.mammmceﬁwr/nmwrem
% 'retum. mmm;hallbeﬂfedtotheﬂuconnectormo-a e
f.: 3.5.3 Mtntun Nonitors . .
P '--' "* The camsrs subsystem shall provldc tvo tenn:eratm sensors
(ns.cromtm E-SOOW " formarly 'J!B-3D);m\mted per
+ T3e517 s0 mf. they are ch,tncauy 1solated, 50 megachns at - -
&m, m-%g %'o@om« chassis end electrical system. »- : .
c&nhduiptaduno.lmdlo.z. The ' .

-
B -

mmammsmmuundmmr/nem
mo-u, o; (¥o. 1) and mo-a . (no. a) T o TR
J¢2 ’lhw mt& ’ L .

mnnnutu,-twuuwatmformumthu :

ml.hr tah-u, muttu for both the 'A" ana 'B" ayntem. R

;‘7‘

U

?‘;”nﬂnnnusunu muminmstcmrmdiaton
mmu&-mummmummmm ' LT




- 3 5.11 Terrein Metering mutch Ccma.nd : :‘,-:.,- - .

3.5.1% Terrain Capping \Command

o to,;ndiqsu‘m wmm

-

35108taunme{z_1/ngcmtchconm .
This clutch command monitor shall be a.2h VIO unrog signal
_that goes to cpprxounteh z8ro volts at the‘ins‘hnt ths
metering clutch is commnded,  The monitor signal is taken off.
the negative side or the mtering clutch solnnoidwil ilchted hy

This cluteh ooma.nd monitor shall de a 2. VIC unreg signal |

(SVDC for M) that goes to zero volts (T/M) at the instant the °

metering clutch is commanded, 'nn monitor ligml is takau oﬁ' ,

the negative side of the metering elutch_}golenoid Veoi.l. m- si.ml

shall be wired to the T/M comector mp'-e'. ‘ :

3.542 Left Stellar Capping Commnd =~ ) e
This capping command mnitm':hﬂl be azt vIC um-a. agm:.i-i

. (5 VDC,for T/M) that goes to zero volts (*r/u) at the instant

capping-shutter is commaded. The motiitor sigmal is taken 'urr

. the negative side of the ca@ping sqlmid coil. m: sig:n.l.
be vired to the T/M comnsctor OB, " —r—— -

3.5.13 Right Stellar Capping Commemd - _ - ., .

This capying command monitor shall be & & VIC xmngi'si'spsl-. ’

the negative side of tm cappd.ns lohnoid coil. |TH
umwmr/xcmml’s .

. Mscamngca—ndmniw-m.lbetakmMm
(smrm-r/u)mtgactomwxh(r/u)utmw '
capping shutter is commanded.. mmm-gpﬁumaf
tu.mmm-mocmam»n@iedn..m-um"

be.vired to the T/N'cannector Fiho-
3.5.15 lLaft Stellar Platen Fosition
™is uwmwat‘t&cwgﬂ.

mmummmumm_:
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° : S be wired to the T/M connector Pl40-U and the other contact ‘

) shall ‘be wired to the T/M common bus
- 3 5. 16 nght Stellar Platen Position
' . Tlus telemetry shall indicate tbe pos 1tlon of this platen ln the

e_ camera subsystem by a- sw1tch closure ’fhe switch contact 7
arrangement shall be wir ed so that’closed contacts mdi.cate the
platen in the actuated posxtion against film. Open contacts are ‘

. to lndlcate the non- ac‘tuatecl platen positlon One contact shall .

be wlred to the - T'/M connector P140- V a'nd the other contact shall

i be wired to the TIM common bus. . )
+3,5.17 Terrain Platen Position . . ° CoE ) oo |

This. telemetry ghall indicate the pos(tlon of this platen {n the R
camera subsystlub.y{swltch closure. _ The swltch contact _ o o
arrangement ghall be wu-ed 80 that closed contacts indtcate the s 'l- i
platen ln the actuated posltlon agalnst »ﬁlm Open contacts ere PN
to Lndlca.de\the fon= ed_p'laten Positxon 'One contact shall - ’

. be wired to the T/ nector P140- W and the other contact s e
shall be wired to the TIM common bus B - -‘ ' s ‘

3. 5 18 . Terrain Exposure Posltlon Mom.tor T . .
‘This’ telemetry shall lndicate!the terraln exposure time selectlon
by relay \.ontact clpsure The monltor shall be a fo:'m A contact' B
arrangement .vu'ed ao that closed contects lndlca.e the’ ll 250

second exposure and open contacts mdicate the 1/500 second , .'.. X

‘€xposure. One contact shall be wired to the T/M connector '-"'_f

‘ Pl40\! and the other contact shall be wlred to the ‘l‘j M commoa | o

*. . bus. - e . i : ', ERNREPT IR :9
3. 5 19 st ellar Take- Up.Cassette Rotatlon = =, . i isie ;5.».;.{ S

Stellar Tl U Cassette Rotatlon monltorh- shall be provlded by a

cmtimxoue tnr n un“" P°*‘““°V‘0*er}lustalledin the '1‘ jU caose‘he B CAD




of the'

16 oqual to ane rev

50 that 2.75 revolutions of the pot

A

*"r

P

s%nd 3.2.

Yotms oo the

~

3

“..

rd

: 3'.24.

on

54

Ucus’tto Rotation mtorinc:hsnbe rovided by i A

ﬁezooo

-
.

should be

in P13 and P139B

cassette to presenmt a va.rr!.ng voltage,

/

Terrain T,

-

5.20 Terrain Take-Up Cassette

potenticmeter shall

‘3

a continuous turn linear potenticmster:

r/u

-1nstalled in the T, ,
+T5 Tevoluticns 1s equel to cne revelutios ‘of

| be mde per para 3.2.5 and 3.2

s .

'lhoult!
ABSURANCE PROVISIORB

casestte to yresent & varying voltage.

K

’

tte 8o tha:_t 2

fometer shall be 2000 & 3% clms

potent!
in P139A and P139B .
Yot appiica

'."v.‘ .

. QUALITY

’
®

« Hot applicable.
5.0 PREPARATION POR -DELIVERY
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. mc Functien Generator Functional Black Diagram
‘;‘hérnid_. Alfitude Test Programming ‘
.. IMC .'Sjrectcr: Pugnm - e
Example of FMC Function Output
' Dcrint!on o;mc Functioa Output Equation
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‘ - 3 l,s Idendnceuon
- - The ulctnblyshenheve prope;
3.1 4 Ptotective Treetment . '.

cbxnpatible with per:formance requiremente.
/"-\

3.1.5 Component Derating / L
Adequete component deutlng prNehm be

;o - practice, AT o %
. 3.1.8 General Power Dhtribuuon and lnntnnneaus

*—f—'—':\___lhe general reqnirementl epectded in th; o) ’
follewed in the deelgn: d )

-T8-5-038 |
b. T3-6-029 { Dmg'n Conu-ox Sp.em"
- .o Inltrumenuuon Subeysum,'.

P - ’1‘3-6-088‘\ \\ Desfgn Cou}rol Specttlufi

' | m., end 14- day orbit MO ahen be 12 month m.!nim

S

of the ueembly. wh(ch anlndu pound ogetatihg nr‘. sad ¢ k

-

. The eleetticel memf-’ of thq n;c thn;: '
in eccor&nce vith tbe htnt yevhleu ot the I,o
e. 'rs-s-oza C

' b 73-5 018

\e, 'rs-s oza ¢
. 4, 'ra-c 003 .




TS-6-030 o :t
353, &' IMC Punetido - : i
3 3-?’-.;'}" ‘MgmcrswuanmbhummCMongmr;w : 5
: c.,-- “Unpegalated 34 vde:  31to 29 vde | » B |
- ba:‘ 1}.&1“11 Voltm 5 \wde, 1 pcrg&ent :T * PR N
. 112.3 to 117 v rms < ‘
.. igro v .- 400 +0.8 eps. ("A" phue) . -
;x_‘i: 'pé”nr ccmumpuon -han be: ' y e oL
e Ui;;o'guhud 34 vdc'* Lo 12 waits average during oponuon '
& ‘Jﬂoﬁctry Valugo' : 1/2 watt muixnnm .
4& Velts, 400 cpc. B 9 watts ma:dmum o | . 1
”.hohticn ot | ‘ - ‘ '

Hay ' uurco gronn&uud for thc FMC mncthn shm bo boht/éd

,)od. v.lt:p zMnd and wo ,cps gnund by more tha.n 500 mo-ohnu. o

dc‘hchuogd oae rnogohm ohm uict betwun tho em ‘and f / -
!»' N

. = “ ~:. - N :3 N ‘ . .’ - -
eu-n Goncutor Roquirtments .
G !\mcuon 'pnor:u_tgy mn pncrato a funetion to .control tho CR - N ) '
pefsation of - “Urmic defined in Appendix A,  The FMC -
o o( tﬁo occcntrieity funcuon -nd the oblueneu mnctl‘on. Lo
fnmuoh ‘shiall l_n mc, uauming lphodcal eu-th, ‘and the ' C

A'aﬁow

; '.hu.:ction Gamrnor . / L

. V

o,

LU
Al )
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shall be selectable in flight with a real time command (ANAII.S}. ,'_'“." o B

, until the next -t,krl s!gnal is ncoit-:d '
© 3.4.3.4 Ecccntrletty kmeﬁu m and’ uau

mncnon mer SPC 27 is receivcd in nominany 25 ucond. 50 ucond. and 200 ’
second increments. The maximum time deh,y cnguhﬂity lhdl bc no:nhu.l '
500 secends for the 25 secend {icrement, nomisiad 1000 secands for the 50”.
second lgcrement and nominal 4, 000 for the 200 ‘second mcrement. Onlyf\
one of the three dchy jncrement shall ‘be used during a mln!nn m&ﬁd@sﬁtﬁ be

Sz

20 ulcctable ume delay for each of the dehy increment. ‘Phil stcrt dehy thno
a. 25 to 500 seconda Ln 25 second mcremcnt ) \ ’r \ . e
b. 50 to 1,000 secends in 50 second increment’ al PR
c. 200 to 4, 000 seconds in 200 second increment. n

* the. ecccntricity ‘function gcn,rator. - o Y e
3.4.2.8 Eccentricity Function Generatar . . ' ' T '» RO

After receiving a start signal trom thc start dehq drcuit. th' fnneticu
gentntot shall generate'a eouno curve wlth a period ol 2, 400’ eo ( m nq ,nd:
The ptrtod shall be easily adjnlhbh within 5 percent of M'tequtr‘ﬁ%c ¥
prior to launeh CRoB dqy) Thet per(od lhullbe repeatnbh wuhlq D 5 3
over a tcmpcutuu rnngi of 70 + 23. F. ma onc percony m’nr s tt S

range of 30 to 100°F. . The eccentricity, nxncuon genergtor -hm amomsdcmy,'g,."«
stop after completich of thé period.- eccontricity tuncucn lhan ndt ltu-i

-~ .

‘rho start und hdr cyclo volugu of th oe




- re-é.ﬁ;'o L

e

’ ldjustable m ﬂight thh ANA 11-and ANA 127 sp.eumy. 'rhc start vomgo ud
hal!cyclo volta.gen shm each ha.vc -tmnty (20) selectabh voltqes within the
voltago ranges. » citied below. For the 'normal mhsion. the start voltage rmgo
_ chan bh"batween l 3 and 3 1§ ‘vdc and the half cycle veltage ranze shall be
; "-"}betwecn 2.0 and 3.75 vdc Fer the mayping missien, the minimum voltage of th. o
start and Kalf cycle voltage shall be ground adjustabls (R-15 day) dowa o 1.3 vde
and the maximum voltago of the start and ho.l! cyelc voltage shall be ground
adjuatalile (5-15 day) between 2 0 and S ’IS vdc Pecause the :ta.rt voltcge ra.nge
and the half cycle voltngo range ovorhps. cupahmty shall exist for ¢enen,t1ng - .
» botha potltivc or a negative cosine curvo. : Adjuctmont o! oither voltqe (start
- voltage or hnl! cycle voltage) \ming ANA 11 or ANA'12 shall not affect thc ‘adfust-
ment of the other voltage by mou than 0.2 pcrccnt. Th. amustment shall be ,
' ropeutablo within 0. 4 porcent over a tempgrtture ungo ot 70 * 25__2.__and vman
. * 0.8 percent over the tempcraturo range e of 30 to 100°F. . -
_ . 3.4.2.5 Homing Circ ~ SRR |
. L— ‘The ecccntrleity uon genorator shall mtcmatically itop“mor 360 + 1
| --'(non cnmuht!ve) of the cosine curn hu been generated Wbcn SPC 14 u :
rocoivod nnd tho progrunmcr is net Qt'ttl homgm_ition. the tuncuon genoutor i

nhall siew te tho hane potitibn ‘within eight minutes fram l-ny posw.ou of tho- L

o cosme curve, . - o o
. ) 3 4 2.6 Eccentricity Function O’u&pnt ; A ] L
T -The output of tho ccceutriclty function shﬂi ea:tom to the enlcnhtod o o

. A coaim curve witbin + O,Q percent. The enleuhted cu}m curn afun bo bued
e on canbration ot thc pcriod _stagt, and half-eyelo nlt:gu. and ata:rt dolay
The output voltage shall never dup bolcw the minimum vnluo of the sta.rt voltuga

B -vhon ths unregulated 24 vdc is uppnod to thc FMC prognmmcr. S
. + 3.4, 3 Ohwmu anction Gcnonter Requlx-cment o oo ".a"; -
S sasdGeea - O oo T
.o (w

'rho ‘obiateness fnneuon gcnoum duu goncutn a eoninc tuneuon vith thn * 1

unputudo und lcnl eoatroncd by tho occtntricity funettq outym o ",-‘ .‘:- -




,3 4. 3 2 Q)htcneu '

pesitief shall be euuy."tnd mdepondeuuy adjuttblo. N e

3.4.3.3 Amplitudoand!..cnl - ‘ -":. 'L,' . ‘ :

%Y The ampntudo and level of thc obhteness funeuon nhul be prog

(R-B da.y) ‘rho mtnimum valu o(tho coslnc eurvc ctullbo Mﬁ

of 30 te 100° F. ) S
3.4.8.4 OblatennuhmctionOutput . '. I » :

wttbaﬁxodn E

‘to vithin +£ 0 pcrccnt of E u’ nax’ .

* aa the maximum value of the coainc curve Equauen 3 ln Appi"'f £ G

the equation for the oblatencss funetion cutput S i
3.4.4 FMCFuncthnOutp\t: R O

‘The FMC function output shall be thc sum of the oecentriclty
output and the obhteneu fi‘mcuon mput A drawing ot an cxunplo 6i3.b§

unetion output. - _ . IR '_73,«,-;_2.“_
3.4.4/1° Accuracy - S PR KRy

The FMC funetton mtput shm cenferm to ua cdemtod.nl""‘ .
equation ef Appendix c md camu-nted values of tlu v:,rhblc“ ’ ishi
eont (1. lsd'}nr the tcxnpcnturo rm of 70 + 25 r. e
3.4.4.3 &xtput lmpednneo : '



. T3-8-080.--

"T’s 4 4 4 mcd Vonq- Output
' Dxrin Rthe time the A to B tranl{er sl,gnal is applied to the FMC hmction

gc_;urator. thp_ c
b.tvcon .l\ ) S0 118 vdc.
\ ,l'-'l' 3. 5" 3 Yaw Funcuon Gcncutor Roquiremcnu
o . s 1’ Gemeral - - .
i 'I’hc yaw funetion gcncrnor lbl.ll gcncnte a tunctfon tq 'yaw the Agenn.
N thrmgh tho Agou ggndanco lntun. for canpcnnﬂen of U—brou detined in '
-'~‘.-Af' Appggl_!{x A The purpose of the yn{ tuneuon generator shall be to align the

" x u’b d the Agcna to the* 'D'I'MC direction defined in Append.tx A.

1q

3 5 z Yaw Fuactian Gcmnor Lot .. - -

l znhmtu:. :rn. pbm ot the cmlcr shm reverse at the minhnnm vnhc R

—
——

e A ‘ inciod
:&! Fuscten Amplitude . T

. B3 ‘i‘jn pv Muen unputudo shall bo euuy adjustabh prler to hunch

Y ‘l‘ho ndtultmnnt nngo ahnnbo&-om 20&25 mvmsnthamulmm

‘:!hmun phi.u uhm bctwun the ruac'don o:tput carrier nnd tho
s Ve

\18,, .,mhpntlhnnborulthm0+s or180+5._ SR
“'(.v "'4: :’ ('. - : : g . —

.QJ R
(~

. slull bc lndcpondcntly ulj\ntablo onr thn canplcto




within the value specified belew for diflercnt mges of phuo tnzh o( a‘
h standard sine function and tempera.tm . [ : . .
‘ Phase Angle ' T 'Max, Fupctien] Erter
. (std. sine functien) { 70 +25°M) e ,
. . " e . — .- p' " o ’ =
. ' 0to45° .. +0.25mvrms ,
45te138° ~+0.5 mvrms : 1.0 m:
; 135 to 225° . - - +0, 25 mv rms .. :0,
235 to 315° .. C+0.5merms . - .+
318 te 360° o + o. 2mvrms: .
. 3.5:8 Yaw Function Oatput Enable and Disabls . . .¢ s
. T A elrcuit lhall be providod !0 iltcrnatoly cubl.&ng u:d mné.’&& :
' ’:- _ The rchy reset umbmn} connnnd shm bc und t
‘ unerator to the lumch kdm o TR SRR :
_ 8.1 'rolmctry uoaltcr lpqunmcnu SR
3.7. 1 nonuornomq ~;’;{:- s el ;

Stlneunt moutorq foj‘r t_ciu_hptry roul-m__l_t_
the status’ of ‘ho mc hnctlcn ]euordd. 28 wel

L medlters.” mt.nmqq;u
| "‘ a Eecqnt:ielty,fuac\ion Stl,n.
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8.8, Auombly Size - e '

S 3.6.2 Weight L N
The total weight of the IMG func sl ’
- 3.9. 3 Mechanical Adj\.ltmen_
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.'4 3 2 Atmolphorie Conditlon
: Q. Unlus othcrwiu -pec{ﬂod hhrem all tests shall bo jertormed at tho

) anmr!pg atmospheric ce c.ndm o o ’

i:“ Tompirp.ture. 60°F to GsaF'
2 b.(‘Prenuro' 710 to 810 mm of Hg :
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":.‘8”5"& Homing - TR - o e
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' 'fiq_ ""PN '°h‘8' °f ny Dcl DC eonnrter and reg'uhtor eu-cuus —
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’427 Fanurcl)uring : : . : ; g
The test shall be ltopped ifa fan\rc occuu durln¢ tutiug. No,. N

’{-v

© 8

42,8 Telt Report
» Prewnion &f the teq nport shnll be tho rnpqnllblh.
organlnum The repert ahan documcnt the' teut arnngemeqt «and

of the test arrangement lhnn)bo anluded, 1! poniblo ‘I’ht rcport‘ :
contain a record of m muzurcmentl and obsernﬁcnl. int:luding lal

of equipment portorn{aneo durinz te:tin( ohall bo rccorﬁ,_{l._ gvui though
- with.ln nmits at the concluslon of teldng

4.3 Qudmcation Tuting o o . . 57
The t‘ollowing onvironmontnl tutlng ahm be performed pcr the rc-
quirements of T3-6- 003 ﬁcneral Specmmion tor Pa_yload Qudlncj

and Acceptunce. Thlc roqulrlmont of tho lyoclmnucn nﬁnn lpply ;
of conn.tet bcheen '1'3-8-002 and this lpecmcluon. 36 '

4.3.1 A\:eeleuuon Testing . i

of T3-6-002, The IMC function goncri‘tor -mu ugi’ Spim."xg i

~\1 ‘»’

tiod testing, but the 24 voltc dc uxd ac, pnnr lhm .
4.3.2 &:oek'ruung L ._‘\_; '
' < The IMC function pnpruor ﬂun bp t

Whn unit .h,n" ;

de unrc(phtod pﬂnr an&




3;5 Ruﬂm thration Teatfng T o e )C
"3 *5' Thc XMC Junctlon genentor shall be tcstod per paragraphs 4.2'and ~

i 2 1 (d) ol 13-8-002 ‘rho unit shall not operatc during tandem vibration

9

R se ..

fx eonﬂaﬂng ot a phto whou tcmpenhu can ba controﬁed and
dntdn‘d witﬁln"'?‘s dé‘tl"l’lri“in‘tho tempcuturo range of 0° to 125
degr fF Fixturc attachm;nt points shall bo at the normal equipment
2 3:\uiung polntt. At loast three (3) temperature sensors shall be placed
1:; eonuet ﬂth t!u equlpmcnt and test fixture. The heat source of the

'
£

!‘~”'A) . e wled . . .

) 80 located that intcnsc radh.nt heat shall not fall

:_“ u‘q‘ga‘ "(nndcr test, - oo PR
L3 %"‘ xnof- Lnstdht(on of tb unit-in the thermll §mtude chunber. .

iG> ¥ 0 ( 3 m'n;;funz ah‘l’n be achhvcd m 180 sqccndl Durmg
‘i ‘*qu {“
Ak 'x

. ctemporaturo shill be -tabugud st 125°F for
nn! hlif&t bn operucd durlng thh ascent shnnhtion,

¥
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» The FMC
. mlnutes.

Ction and the Yaw function hall be recycled every 90 -
Data recording sha‘n be mede once at each temperature aﬂer
the temperature ‘has stabiuzed The progrnmmlng and monitoring deteile

—. shall be defined tn the test procedure . o . - : v

4. 4. Acceptl.nce‘reaung S - T "

Mth tire deeign requirementc of thu specxflcnuon._ Th_e _reqniremente ,

s of pu‘agreph 4.2 of th.ta speclﬁcation shcll apply o

4 4. 1 Sinuaoidal Vibratlon -
. Each unit shall be sub;ected to slnusoida.l vibrauon of the fellowing
unplitudes in one of )f the- three major mutually perpendicular axes and

 for a period of 5 mfnutes with censtant octave sweep rcte. e

Frequenc Am litude - SR
_._‘I’;‘..__Z _.__E.___ .

. 15-400cps >
e - e

Y S
. . R

‘ ‘ AN - 400 - 2&(&) cps -

ZJg zero—to-peak acceleranon

- Each unit shal bc given an ecceptance test to ensure compllance -

€« .- ; e

1g zero-to-peak accelention .

R : Not Abpucable" . S : -

L eOUNGTEST T —. . W . L Ty
' -NotApplicab1. ) . L A
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'.A1 1 This docment 4;11 define the electricul interface requirenent.o ot

- Mmced Projects Plylond System and the Progn-gem orbitel
'Vehicles. Bpecificam,'the areas attccting tracking, telmtry, ‘cormands,

xer,:nn’pyrotechnics are diacnseed. The requirenenta defined in this

_ .speciriution vilL allov both ‘the Advanced Pro.jects Pnquod 87stem, J-l,
: ‘as described 1n Requirmnts B'pecification T3-h-001, and J-\{le deacribod
“1n Requirqenta Bpgcirication T3-5-016 to be electr‘ctl].y canptt&blc vith

{
. -Agena Orbital Vehicles 181 and up as. descrived in D;h\__/

Bpeciticltion, Progrn tellite Byate!l. , - &

- .

2.0 APPLICABLE: wmmns Sy , _
e '2.1 '.me follqwing docuunts sball rorn a part of thiq -pecitic-tion to the

-~ g . o

exte_nt specir.ed hgreln. In the event of conﬂict, -t‘bis q'»eciﬁcation shau

2 |

' prevcnx _ Ny ' - :’ .
. L :;': ' - - - T ) ‘:.’_-‘. ” o 4
AR .. mcmtm'rom- : ] PR <,
. "- R -'!-.7" r - . ” .. e
» QI -

DBO %79698 Bpeciﬁcntion for Electmna.snetie Interference Control:.
Requirements and Klectrical Interftce tor Agens ﬁyste.

DRAHIEB: B
| 132@217 Intertuce-nglqad/Vehicle ()(echtnléal) —

mmmv/" ,'-f'“ ,_
3.1 xloctricd Inbcrtaee Oomcbora . -
_° The Paylosd Systems (bereatter kown as the Pvload)/?mgn.Agm

D Orbltll Vehlch (hmm.r ¥nown as the thh) ehctriul interhce she /}5
eomilt of cu (6) &metoﬂ. 'na paylosd connector- nhtn be ptrnian; '

u«m pu- nlc 132#217 .tnmnec, mma/‘uueh (loehuial) ummo ' .

N \ = drw!.ng‘ d bc puch .M:llprw'ldc ec-pcublo :-tlu eonuetorl vtnd ta
~‘ J Ry SV < :, “.u:',- .
\ ",-.'_‘,-,' s Mbh ohctﬂz‘ﬁodb . Bu mwm?e% nd Mctyu m &t
Y el b Pt . P «-‘gt ‘ " T s 5f~:x
deacribed belowt— . - o %'* "'wi? ks ﬁ:» ESRE



_3.2 Connector

Yehicle F\i.nctioa

."./ LY .‘.v N

-~

.2.1 lbvcr o:mnocto
3 gszox (mm-m-ﬁ.i: n))

Contimity loop - Booe . . s

A
B Pyro shield Tlo - Nooe .. s N
C. Pyro Bus nehgrn. “ lon; Lo ?
D 4«2k VIC PyroBas - - e RS ;
E Pyro Sbleld Tte o . .,iéu ' ’ =
F- Hm’m- Feturn o !bm. B 3
O ‘Contimutty Loop . .-  Mome . g
B PyoSfteld . .  Fome i
J Pyro Bus Return : ;. Booe - ‘ f
K +2hvmpymnu\_#\pn; S :3
L 424 V0 Byro Bus . Booé . o

Bote: Pins O and A shall be ,)mro& on 'nhich tlﬁc.

The J-1 mm Systen’ doss ot bave e u.aox'um
paylied cystan receives wx-o mr through hbo ’m lian.l
brmueo pnragn;h 3. 2;2. S

Yehicls Mc'.i&:

\
s Bl miamet wad

3.2.2 Pyro Stgnel Cognestor
N-21x (Prerr-2.2)

B ALY ot RPN PR P



o R TR o : )
o J-1 Punettce J-3 Pusction
. D Trenster zo:q. . 2 ""_'aute'h Recovery Spare _
g | B Tremsfer to By B, 2 from, pTs circuits * Spare
] o to"a'mcxmiu :
‘ CoF AnSS.gal _ Asl.nkmn-. upet.  Gemd as J-1 '
o timmpl \_\ A& B SRV Arm Punct.  Game as J-1
4 B AP Orbit Mode 3igoal .. Paylosd to Orbit Seme s J1° N
Ly APOrbitmsml "-J"gga,&noor_ T came as'y-l
By Bnpntion Signal ' ‘A& B SRY/Payloed Sep, Sade as J-1 - B
. r. 'aqu-tzoa Bignal A‘_q'. B ERV/Payload- Sep. Same 2s J-1
N Comtimdty ooy Prelennch c/o Same s J-1
LI o m;eometssgml\ ' Bovs - Epare FYY) 178 Corm.
‘“’ .“_“?‘L;‘;i?- ¢;k YIS Fvg Bus- -\ Some as ventcls Spare .-
v o s n-rugnr. n’m: :-..;' Door fject gane as J-
:, .,.. lf_‘g fin-Flight Peset . Door Eect | seme a8 31
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T el e U T g Tesetien o - -
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£ r o T3-5-023 |
> . Pins B and P'are s tvisted paty, ' .
,3'~: » \74.'_?1'nscandﬂmltvutedp‘1r. - ' .
:.' o _}' ' Plus D and B are.a tvisted peir.
_:‘ UL . . Pins K, L, and X are s tvisted shielded tried vith pin 3 ss ’
CETL T _+~ "7 the shield tie. .
E . Pins V, W, and X are a twisted shielded trisd vith pin J as *
BT _ the shield tie. - -
: Pins B ‘and ¥ snd T are.‘n twisted tried.
Pmscandxandt}u'cim;ted trlad. ) -y
342.30 comnnd Oonnecbor - -
AI=23X (PTOTER-22-55P (011))
7 Yehicle hmction I q"g‘J-l‘ Function ‘- . 3-3 Puactiom 1
‘ Bpu-e CR No. .l Exposure Comtrol .
A . Override :
.  Epere o ) CR Ko. 2 Exposure concrol
— - _Ovmidc - _
" epere - CR Bo.'1 Filter Contral °
' spere | CR Bo. 2 Filter Cobtrol
Seme o8 J-1 . Early A to B Trasnsfer -
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" Progrem 5 - OFF . Same as J-1. T

', Program 6'- OF Same as J-1

Progrea 6 - GFF  ° Smeasd-l = —

' Progrem .7 - OF . : Sana as .7.1}_:'  g
. /MQ?-J orr . ' Seme as 31
Progrem 8 - 08 Sams s J-1
- -—_——:—-—PNSI:- 8 eOFF &nu J_'_.Qx._. L

Progrem 9 - o Same as J-1
Progren 9 - OFF Some as J-1

i . >
— Intermix Catrl, DIBIC ON
Cont. TIN Channels msIc orr _

. . . - . e

(e) V/EDelsy - (s) ¥/H Selay reset
— " 7 (b) Yaw Prog. Start {b} V/2 oblateness #t:
_ DR - - . (e} Exposure;costrol
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5. Je1 Pupctlom - J-3 Pupetion .
.+ . Commtator ON: | TIM Comeutators OF eod

_Samy as Vehicle = Same as J-1

 Contimuity Loop and  Spare ‘
MM OEMm. . .

_m't'ﬂnk I, Chan, 7 " Beme a8 J-1’ Sr—— -
_Spre . T  Game 2a Vebicls '

mnkI,Chan.b _&ud.!-l
o Game as Vehicle .

 Same 1..-:_-1 '

" came ss Vehlele

Same a8 J-1 -
Epare |
Game ap J-1 | T

famé a» J-1 .

Seme as J-) . "5

L Vebicla = Geme as Vehicle

Seme as Vehicls = . Sae as Vehiels

EEROE S . : ¢




' “Veblele Pupetlon . 3
. v maselame i
o . x TIM gateld Tie . g

<y s o 5
s A el et ‘ :
M AP Felay Paset ' - —_ '. i

35 Thrust Mon. Bo. 5 -
_ ecC/ Trust Mon. K. 6 T s me b5 . 2
© T DD AP Geb. Mom. M. b ¢ . Spare - . mn;itv?» N

"~ EE Pelative Bumidity Mon. Eame as Vehicle o . _ . Bawe as’

FF Relstive Humidity Ret. ~  Game as Vehicle L

T C _o0 APmb. Man. Bo. 5 - +28V Pud cfo Mem.. &

HE AP Camd.To. 5. T +26vm /o - “;

v oettesive = .::

' 3.2.6 Test CotmeStor (ru;nt. Puncticns ) . |

Vebicle Punction . 3-1 Punctien” Z

A Foll Progrem Imput - °  Yew Progremmar s

B foll Prigram Mt. - Tav Progremser Betwm.’, ¢ §

o mems o e g ik SR f

e S, WL s ’s

. D thre E = ‘Night grares 1
N

. -

. R
. V"*_‘ "
- L W
.. o e
; e
i - . . -_-l
. - ‘~§-’ o da
. R . T
e
.
- s
. . v W



B R N L P E-C A . .
o PR SR FEOREET N LR 8—’.&3‘ .
) ‘. i ftf: §"=,4~- N ~ b

v
> ~

el »‘ . o » m vvhleh -hm. -unl.y + mhtd h ud whbd e for
. rlmrymr,whudmforwnmulcmrmmvmm

‘

S _"v single puo pm- %o the m).m.d.. Fover shall be supplied coutimh
‘ dnrtng P noml nission which inelndn p-uhunch and lzunch modes

Foun

cp ot

— mmtmmmxcmrnnummmmmuw{ _
T /_mmmnuenwumxmmmuﬁ_&m K

" position. The wm and -n’ of its mbtylt-o tncluding GFE systems
% . ;_ _ l!lll be- enpnbh of opr-tn‘ vithout impairmerit of function vhen

T ,;.;;' C - lnypuod tran the maisn bdus ct a centrel mt- vith pwcr w;t.hu

S tho nnu and cha.nchrhticl spociﬁnd in the following -::bucuou
T ‘.‘.l ,'_:'.- : '
G Lt e m um- the condttinnl of yom- utiuuu.cn | preacribed by Sectisn 3.3.1‘2.
",";.:!-.‘" ‘\" “‘:.‘::;-: ‘. . -‘i‘ . . R . " . . ‘ x:v. .'__ r ‘ 3 ‘
.f‘._\‘:-_";'::a” »~..',-: ; N T . q- .{b i P 4’ " - . . .o - °. .- ~ ‘::‘
OIS S — . . ] ' ' '
"’3;3.7; PR "3. 3 1.1 Pcmr L\\pply Cbam&riaticl - T ‘ o e
CU¥ e T .. > ]
T - 3.3.1.1.1 Steady State vuugu _ - -

»;,'-'_, . nn stoa.dy state volugu of the mtul mr mppliu uuun(
Dy ) ‘at dtstrivution buses 1n the vehicle shall be vithin the limits
o NS » ..:.- ,' .

‘ 3 i IR s'wcinod belov ¥ 1ero losd, ‘ o
‘}3;‘}&& ST ';"'qs‘f Prisary wregulated IC +22.0 to +29,5wolts, | h o s
S SATERRE I ’m“chm ‘unregulsted IC +22,0 to +29.5 wm. | L
";""' ;*’ - ,-"3-, Tagulated mw.n c z'mhto 28,87 volts -

u Mhudl!bpunm a."&toEB.BT wite -

",;'9': "m Ba, 1’ nz.'r*am.sncm U
S _ :
@Mhmmmmmch um—xnuu'.mn

. l‘-

e PRI x SR N =T ra
t@tht mwmmno.s voltmnﬂl.o ”T-,_;
R 3 SN fz,::m.!f.;n\ Sy S E
2P 71*%5?*‘3“" SRR ) T - oy
TPy L P ees N TP 2

LN T < N ‘,_.',.“-'_‘ -




’ R . 'mmmum-mlmumumwmunm

. { — ' drop -pcmcanon during nui.b activition signels.
- 3.3.LLE AC azpply C‘mnctcrhhel ) ‘ )
: . 3321 wun Pbm.mn.ortiom |

T fomoftbonhichhcmuamndummofﬂn

L T mndmenm‘hsnmtumd5$torno1u-rrumm ]
R Y _' Vtrmzomtonudload'ortwqumunmshemmm .

mpply troquoncy. T BRI ) N3
L. T3.3.1.L2.2 Aeplitude Hodnhtiono A '.' :
. \' » e

¢ voltagu lpecitied 1n 3.3 1.1.1..
y S _ 3 3. 1.1.2.3 Voltuco mum:.-

mwwwnmloa&orﬂu-mu, u-p-x t,a'yo"; ;
- E ‘.-“’a*

n(




‘-;‘ 399 992 and W.OOB B, mu nuu shall cpp.l; for -u.o.y
" state conditions G under vorst combinatioos of step ruaeuu
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A unrognlnted rotum | _ ' . -
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