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WORX STATEMENT

Development of & Photographic Subsystem
For a Satellite Recovery Reconnaissance Vehicle

1.0 SCOPE

In its broadest definition, the work shall consist of the design, develop-
ment, production, and test of & complete pnot.owm reconnaissance camers
system for use in an orbiting uteliite. The system shall be capable of photo-
graphing & given area of the earth's surface from the basic WS11TL orbiting -
vehicle and shall be capable of traversing the exposed film into a recoveradle
capsule for eventual return to the surface of the earth. lcitl;trth.mmry
system nor the final processing of the film are included within the requirements
of this work statement. Within this broad framework, ITEXK Corporation shall
assume responsibility for the solution of & variety of technical prodlems.
Because of the complex pature of thess problems, & major effort will be devoted

to their solution in order to insure & maximum probability of operstional
success.
1.1 Design
Although the detailed design engineering and fabrication of the opera-
tional cameras shall be undertaken by ITEX Corporation's principal sud-
contractor, the basic research leading to the choice of parmmeters of the
high-acuity panoramic camera for this purpose is being performed by ITEX
Corporation. Accordingly, it 'ohlll be ITEK Corporation's responsibility
to maintain strict supervision and technical direction over the design A
efforts of its principal subcomtractor. The lens system shall be designed
by ITEK Corporstion.
1.2 Research and Development

Because in fact nothing is knmowa sbout the actual cperatiom of a
pancramic camers in sn orbiting satellite, every effort shall be made
to insure operational reliability under extremely rigorous conditions.

nnry !
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Although operational oxpcrim -v htu' .dcﬂn. the optimm approach to
various problems, in the development rbase multiple spproaches to the
lﬁlution of oritical problems will be considered.
1.3 Production

mmmmmcmummrmnumwrm
cgrporl.tion'l prineipal subcontractor. lens eom for use in these
cameras shall be fabricated by ITEK Corporation which shall also maintain
close control over the fabrieation effart of its principal subcontrasetor.
1.4 Tests

Completed cameras sball bde subjected to an ox;.mive test program
as the most effective non-operationd)l method for proving operstional
reliability. In addition to using in this progrsa various equipments
designed to reproduce the snticipated operational envircnment, ITEK
Corporation shall design and fudricate a test fixture suitable for
checking the resolution of the camers st simulmted operstional velocity
and altitude as well as the dynanic effect of camera operation on the
vehicle.

1.5 Field Operations

ITEX Corporstion shall have the responsibility for providing engineer
ing services for the installation and checkout of cameras in the operation
&,
vehicles and their final testing prior to flight.

All of the sbove activities are discussed at greater length in Exhibit I.
The successful performence of each, wvhether at Trex Corparation, at the facilit
of its principal subcontractor, or at the facility of the prime contractor, are
dependent om proper liaison and comtrol.

Also, it is further recognized that secuiity considerations of the stricte
sart govern all phases of the work.
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All specificatiocns, documents, and/or drmrings vhich are referenced in this
Jroposal, but are not attached hereto, are heredy incorporated herin by reference.
2.0 DESICN OBJECTIVE "=~

2.1 Photo Quality - The photographs as finally produced on the ground shell

be of such quality as to permit a ground resolution of 25 feet or better.

This corresponds to resolution of the standard Air Po:roc medium contrast

test pattern as defined in MIL STD 150 with dimension W equal to 12.5 feet

at the design altitude of 140 s. miles. |

2.2 Locaticn Accuracy - The design cbjective for locstional sccuracy of

any point on photograph shall be + 1 mile. Specifically, a port and star-

board horizon will be recorded in each alternate frame to permit subsequent

determination of pitch and roll angles to 0.1°. Yaw measurement vill be
accomplished by object matching in the overlap regicn betwesn successive
frames to 0.1°. A Digitote vill be used to record vehicle time (5 digits)
at center of scan to 0.1 sec precision. The Digitote output will be tele-
metered to ground on & minimum of 5 channels. A 160 cycle timing pip will
be placed on coe edge of the format during scan. Both the Digitote input
and the 160 cycle signals will be externally provided. -
2.3 Ground Coverage - During periods of proper light level, reconnaissance

photography shall be cbtained by ground command in & eontinuous strip for
all vehicle time over the target area. Film capacity will be sufficient
to provide for twvo nominal days operatiom.

Specifically, a nominal day's operation is defined as sufficient film
capacity for 10% overlap at the design altitude ot.lho s. miles on 2.1 inches
of a 70 mm format for approximstely 25,000 miles linesr coversge by ground
command. A supply spool will be provided for spooling ihin base (3-1/2 mi1)
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70 mm £ilm on & h" dismeter core to a diameter of 20". The film thus

‘spooled will weigh not more than 4O 1bs.

2.4 -Iﬂge_not:l.cn Compensation - Provision vill be incorporated for

correcting the image motion due to crbital motion. For a design value
of V/E = 0.0345 Rad/sec, capability vill be provided for variation of
+ 4O%. A most probable value of V/H may be inserted prior to launch.

‘Subsequently, a correction, based on tracking data, can be sent to the

vehicle via a telemetry link.
2.5 Momentum Balance - The oscillating panoramic sveep uo-t;ly_\rnl

incorporate momentun balancing. This is required to take ocut the major
portion of the tarque reaction effect on the wehicle vhich would cause '

a significant roll rate.

GENERAL
3.1 TITEK-Furnished Materials - ITEK shall, vithin the period of time

specified in Part II hereof, furnish and deliver to the Prime the supplies, data

and reports as set forth in Exhibit I attached hereto and hereby msde & part

thereof.
EXHIBIT 1
Quantity Date
TTEM 1
Etm Management Bervices:
Provide Systems Management of the Photo-
graphis Sub-System as defined in Appendix A 1 May 1958 - 31 Oet.19
ITEM 2 .
Design and fabricate camera and cassette space
utilization mock-up in sccordance with ix
B, "HEigh Acuity Panaramic Camera (HYAC II)" and
Appendix C,"Cassette, Take-Up."
#Camera Mock-Up Spece: 1 21 Jme 1958
1l T July 1958
Cassette Mock-Up Space: 1 21 Jane 1958
2 T duly 1958

ENCLOSTRE I
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ign and fabricate camera and cassette veight
and balance mock-up in agccordance vith ix

B, "High Acuity Panorsmic Camers,(HYAC II)",
and Appendix C, "Cassette, Take-Up.'

Canmers Mock-Up, Weight and Balance: 1 12 My 1958
1 19 July 1958
Cassette Mook-Up, Weight and Balance! 1 12 July 1958
. 2 19 July 1958
ITEM &.
Design and fabricate a thermal mock-up of the
camers and cassette to simulate the heat trans-
fer conditions of the equipment;
Canera and Cassette Mock-Up, Thermal 1l 15 August 1958
TTEM 5. .
(a) Design and fadricste a lens veight and
balance mock-up in aocordance with
Appendix D, "Lens, 24" , £/5 HYAC II",
and (b) Provide lens cells for test.
a. Lens Weight & Balance Mock-Up . 1 15 July 1958
b. (1) Lens Cell for Test
H Two for II A Al\-i.mn; 2 15 August 1958
b) Tvo for II B (Aluminum 2 15 January 1959
(2) Lens cells for envirommental
test
(») Two for shock, accelerstion,
vibration (Alumimm) 2 1 September 195¢
(v) Two for temperature, sltitude,
humidity (Steel) 2 1 September 195¢
(3) One preliminary cell for kinematic
analysis (Magnesium) 1 15 August 1956
ITEM 6.

Design and fabricate camers flight units and 1 13 December 1958
cassette flight units non-deliverebls for use l T Pebruary 1959
in test prograz less supply spool, in accordance :
wvith Appendix B, "High Acuity Panoramic Camers
(EYAC II)" and Appendix C, "Cassetts, Take-Up."

ITEM T. '
Design and fabricate camers flight units, less 1 31 Junuary 1959
supply spool in sccordance with Appenmdix B, 1 1k Pebrusry 1959
"High Acuity Panorsmic Camers (HYAC)." 1 1k Mareh 1959
1 11 April 1959
1 18 April 1959
1 16 day 1959 -
1 30 May 1959
1 - b July 1959 .
1 18 July 1959 B
1 15 August 1959 -
1l 5 Septesber 193
groney 1 12 Septesber 195¢
[ TR ]



ITIM 8.
Design and fabricate cassette flight units
in accordance with Appendix C, "Cassette,

Take-Up."

ITIM ©.
Des and fabricate supply spools compatible
vith the applicable paragraphs of Appendix B.

ITEM 10.

Fabricate a EYAC II A Lens, non-deliversble ror
use in the envirommental test program in acoord-

ance vith Appendix D.

ITEM 11.

Design & lens and filter based upon the dotisn
objectives stated in Appendix D, and febricate
a sufficient quantity of flight units to meet
the over-all delivery schedule. This lens
shall be designated HYAC II A. '

ITEM 12.

Design & lens and filter giving improved lens-
£ilm performance over the II A, and fadricate
a sufficient mmber of flight units for the
remaining flight camerss. This lens shall be
in accordance with Appendix D, and shall be
designated HYAC II B.

ITEIM 13.

m‘} engineering services for the specifica-
tion and design of instrumentation for the HYAC

II csmera in sccordance with Appendix E,"Specifica-
tion for Camers and Cassette Instrumentation and

V/H Transducer."

H»Hwaé»»Ei?i

EERL

R

(YR

#% These units are essentially the seme as deliverable
units but will not have been qualified and will not

include transit ceses.
E Sr. ;(- '

26 October 1958
23 November 1958
30 Novembdber 1958
21 December 1958
k January 1959
8 Pebruary 1959
15 Mareh 1959
19 April 1959

19 April 1959
17 May 1959
22 June 1959

1 May '58-1 Deec '
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Quantity Date
I b, .
Desian, develop and fabricate a static 1 ‘ 17 November 1958

simulator in sccordance with Appendix ¥,
"Simulators for HYAC II", to be used for
camera testing.

ITEM 15. : .
Design, develop and fabricate portable 2 31 January 1959
simulstors in accordance with Appendix ¥, -

"Simulators for HYAC II."

TEBX 16.
Design, develop and fabricate a dynamic simulator 1 - : T Pebruary 1959
in accordance with Appendix P,"Simulators for
HYAC II.“
ITEM 17. :
Design and fabricate test and check-out consols 1 6 Decexder 1958
in accordance with Appendix G, "Test and Check- 1 i 13 December 1958
Out Console for HYAC II." l T Pebruary 1959
IT®M 18.
Design and fabricate full supply spool 1 31 January 1959
handling and loading fixtures compatible 1 26 Pebruary 1959
with deliverable equipment. 1l 14 Mareh 1959
1 11 April 1959
ITEM 19.
Design and fabricate film retrieval magazines 2 16 December 1958
in accordance with Appendix H,"Film Retrieval 2 23 December 1958
Magazines for HYAC II." 2 30 December 1958
2 6 January 1959
ITEM 20. _
Design and fabricate a go- no-go console in 1l . 31 Tsomary 1959
accordance vith Appendix I, "Go-No-Go Console '
for HYAC II."
TTEM 21. ' :
Supply and modify darkroom supplies and equip- = . 2 15 December 1958
ment in accordance with Appendix J. -
ITEM 22.
Provide engineering-type operational and
maintenance manual for squipment supplied
under Items 7, 8, ¥, and 17.
Items 7, 8 6 Consurrent with
rirst flight wnit:
6 Within 2-1/2 montt
after inftial ru;
. deliveries.
Items 3, 15,17 : Concurrent with

equipmant deliver:

E] e ‘
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Quamtity Date

Py, | ? Within 30 days of

¢ spare parts in accordance with lists ' delivery of flight
contained 4n Appendix K. units
I 2.
Design and fabricate transit cases for EYAC II 1 far each Concurrent with
csmers in ascordance with Appendix L, except fabricated equirment deliveri
that transit cases sball not be gualified canersa
enviroomentally.
TTEM 25.

s and fabricats transit cases for film 1l for each Concurrent with
take-up cassette of HYAC II in accordance fabricated equipment deliveri
with Appendix N, except that transit cases cassetts
ITEM 26. :

Design and fabricate shipping cases for test 1 for each Concurrent with
console in accordance with Appendix ¥,except fabricated equipment
that shipping cases shall not be qualified Test Comsols deliveries.
envircomentally. less comsole
- for ITEX
. TTEM 27. :

Provide lisison and tachnical support
accordance with Appendix O.

a. Training, Orientation, Test Support 1 Bept.'58-31 Dec.'SE
b. Peld Support , 1 Jan. '59-31 Oct. '§
ITEM 28B.
Provide engineering services to support the 1 Bept. '58-31 Yoy ':
test program described in Appendix P,"HYAC II ' }
Test Program.”
Equipment and facilities to support the test 1 December 1958
program described in Appendix B,"HYAC II Test
Program,Appendir P.
ITEM 30.
ﬁ: engineering services to canduct the 15 May '58-1 sept.'*

study tasks outlined in Appendix R, "Supparting
Study Tasks, EYAC II," except that these
services will terminate on 1 September 1959.

ITEM 31.
and dravings as defined in Appendix 3.
o \q 6. Monthly Progrsa Progesss Reparts 40 each 15th of each momnt!
b. Briefing Aide for each Monthly 1 set each  15th of each momt}
Progress meeting.
¢. Sub-assambly Test Reports - In Monthly Report

eroncy e ENCLOSURE I
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' __I'I'B_J_ﬂ (continued )
d. Reliability and Life Test Reports -
¢. Envirommental Acceptance Test Reports 3 each

T. Mopal Report, Environmental Testing of 20
Camera

L ]

g. Final Engineering Repart | 20

h. Special Reports -
i. Iaterim drawvings "1 eash
J. Final Jdrawvings. 1 set

ITEM 32.
Breadboards and mock-ups as described in
Appendix T.

31 Oetober 1958

Page ll of 13 ) x
Date
In Monthly Repart

As campleted

45 days af'ter com-
pletion of this
phase.

4% days after com-
pletion of program.

.Anrequired.

As completed.

kS days after
campletion of
program.

3.2 Prime-Furnished Material - The Prime ghall furnish or cause to be

furnished the items of Prime or Ooverament Furnished Equipment listed below

by the dates indicated;

ITEM 1.
Cassette installed in air frame to be assembled
vith & camera for use in the Dynamic Simulator

ITEM 2.
Velocity sensing fixtures FCIC Part No. T89TEO25

Ito be transferred from Air Farce Contract No.

ITEM 3.
olls of film as described in Exhibit II.

ITEM L.
All equipment located at ITEX and originally supplied

to Boston Univers transferred from Air Force
Contract No.

PFRDCT

By 1 February 1959

By b October 1958

By 1 September 19°

ERCLOSURE I
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The Prime contractor shall cause to ba supplied without charge 70 mm

film with sufficient lead time to meet the following schedule:

Operational Needs

Type Amoynt Date
§.0. 1188 ("6 spools at 3500° 28 Peb 1959
$.0. 1188 7 spools at 7000* 28 PFeb 1959
§.0. 1188 )2 spools at 7000' 27 June 195
5.0, 1221 6 spools at 3500 28 Feb 1956
$.0. 1221 i T spools at 7000' 28 TFeb 1956
$.0, 1221 ’\12) spools_at 7000' 27 June 19:
Testing Needs

Iype Amount Date Remarks
$.0. 1188 1 spool at 1000 20 Sept. 1958 For use at FCIC
§.0. 1188 3 spools at 7000° 20 Sept. 1958 For use at FCIC
$.0. 1188 4 spools at 7000° 11 Oct, 1958 Por use at FCI(
§.0. 1188 4 spools at 7000 29 Nov, 1958 For use at YCI(
5.0. 1188 4 spools at 7000° 7 Feb, 1959 For use at ICIC
8.0, 1221 1 spool at 1000 20 Sept. 1958 For use at FCIC
8.0. 1221 3 spools at 7000' 20 Sept. 1958 Por use at FCIC
S.0, 1221 4 spools at 7000° 11 Oct. 1958 For use at PFCIC
$.0. 1221 4 spools at 7000° 29 Nov. 1958 For use at XCIC
$.0. 1221 4 spools at 7000 7 Peb. 1959 Yor use at FEIC
Dumny 4 spools at 7000' 27 Sept. 1958 Yor use at FCIC
Dummy 5 spools at 7000 4 Oct. 1958 For use at FCIC
Dumny 6 spools at 7000 29 Nov. 1958 . For use at ¥FCIC
Duany 6 spools at 7000' 20 Dec. 1958 Por use at FCI(
Dumny 3 spools at 7000' 7 Peb. 1959 For use at FCI(
§.0. 1188 1 spool at 7000 4 Oct. 1958 For use at ITE}
§.0. 1188 3 spools at 7000* 8 Nov, 1958 Yor use at ITE]
S.0. 1188 2 spools at 7000° 6 Dec, 1958 Yor use at ITm}
§.0. 1188 3 spools at 7000° 10 Jan. 1959 Yor use at ITM)
§.0. 1221 1 spool at 7000! 4 Oct. 1958 Por use at ITE
5.0. 1221 2 spools at 7000" 8 Nov, 1958 Por use at ITEl
§.0, 1221 3 spools at 7000" 6 Dec. 1958 Yor use at ITEl
§.0, 1221 2 spools at 7000' 10 Jan, 1959 For use at ITD
Dunmy 2 spools at 7000 20 Sept., 1958 Por use at ITE}
Dy 3 spools at 7000 4 Oct, 1958 Por use at ITH)
Duny 3 spools at 7000' 2% Nov, 1958 For use at ITH
Dy 3 spools at 7000' 20 Dec. 1958 ¥or use at ITH}
Dumny 3 spools at 7000 7 Feb, 1959 Yor use at ITH

ENCLOSURE 1
EXHIEIT II
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st Needs, comt.

8.0, 1188 5 spools at 7000* 13 Dec. 1958 For use at Prime
8.0, 1188 5 spools at 7000 14 March 1959 For use at Prime
8.0, 1221 5 spools at 7000! 13 Dec. 1958 For use at Prime
8.0. 1221 5 spools at 7000 14 March 1959 For use at Prime
Dy 6 spools at 7000' 28 Nov, 1958 Yor uss at Prime
8.0. 1188 1 spool at 7000 -4'0ct, 1958 For drop test
8.0. 1188 1 spool at 7000' 8 Nov, 1958 For drop test
§.0. 1188 1 sppol at 7000 22 Nov, 1958 For drop test
§.0. 1188 1 spool at 7000* 6 Dec. 1958 For drop test
8.0. 1221 1 spool at 7000! 4 Qct, 1958 For drop test

1 spool at 7000° 8 Nov, 1958 . For drop test

1 spool at 7000 22 Nov, 1958 For drop test

1 spool at 7000! & Dec, 1958 For drop test

Eﬂ‘{ P_M“" ENCLOSURE I
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SCOPE )
This effort consists of plamning, directing, supervision and eoutrol;

"sppraisal, liaison, administration and sscurity of the work per formed

by ITEK and its principal sub-contractor, Pairchild Camera snd Instrument
Corporation. It includes the technical direction and monitoring of
Pairchild as well as such system analysis as is required to support the
project, It includes liaison with the Prime, his customer and his other
sub-contractors, as requested by the Prims, Project control and general
project reporting are included under this task. |
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HIGH ACUITY PANORAMIC CAMERA
HYAC II

1.0 8CarE

1.1 This specification covers one type of photographic high acuity pano-
ramic camers for aerial reconnaissance. The basic design of this
panorsaic camera utilizes & curved focal plane arc with panoramis
scanning by rotation of the lens adbout its aodal point.

- 2.0 APPLICARLE DOCUMENTS

2.1 The folloving documents of the issus in effect on the date of this
specification form a part of this specification to the extent
upeeiﬂod herein.

BME-EB-S5A Envircnmental Test apccu'muen dated 31 October 1958
3.0 REQUIREMENTS

3.1 Component Parts - The cemera shall cansist of the complete photo-
graphic system including lens, camera structure, film advance mechanimn
image motion compensation, horizon recording optics, and time recording
as desoribed in the following parsgraphs.

3.1.1 Horizon Recording - These units shall record both harizoms. Recording
shall occur om alternate frames only and shall be !.nitutodhyt.ht
closure of a swvitch at the nadir position.

3.1.2 Elapsed Time Recording - Elapsed time vill be recorded on an ares of
the film outside the picture format and to be determined by convenience
of camera design. Tha component selected for the reccrding shall be
mutually sccepted by the contractor and the customer and shall be
provided with suitable inputs from the system in order to opersts.
Minisunm size and weight shall be a major consideration in the choice

of camponents.

31.3 Freq Recording - During the scanning operation of the camers,
a 1smp pulsed by a fixed frequency shall record a series of egually
spaced marks along the edge of the farmat. The Prime shall be in-
farmed of the input requirements necessary to the camers design.

3.1.b4 Thermal Instrumentation - Thirteen modified Ruge BN-5 2400 chm resist-
ance thersowmeters will be installed in the camera.

3.2 Basic Capers Design

3.2.1 Configuretion - The design of the camera shall confora to the basie
configuration and space limitations as shown in Figure No. 1.

GG N



3.2.3

3.2.4

3.2.5

3.2.6

3.2.7

3.2.8

3.2.9

3.2.10
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3.2.2 Cemers ww - The weight of the complete camers system shall be

held to an absolute minimum; and shall not exceed 75 pounds. This

TS pound limit, however, shall not include the weight of the Digitote
and its associated components and an additional 2 pound allowance for
camers mounting structure as mutually agreed upon by the contrector
and customer. Any veight sssociated vith instrumentation shall also
not be included within this T5 pound limit.

Lens Assembly - The main camers lens shall be a 24" focal length £5.0
high acuity optical system suitable for covering a 7O ma slit format
as described in Appendix D. The lenses shall be calibrated so that
the nodal points will be nearly coincident with the axis of rotation

' an2 the focsl .length will be held to 84.000% + .005" at operational

sltitude and temperature of 70° + 10° 7. )
Camera Scan Angle - The active format scan angle shall be 70° utflis-
ing approximately 15° each of mechanical travel of the lens scamning
system for acceleration and docohratisn. This requires a total
angle of scanning of spproximately 100",

icimess and 7O mm width ghall .
that will be used with this camera shall be Esstman Kodak type 80-1221
and 80-1188.

Film Requirements - Unperforsted thin base film of a nominal 3-1/2
nz_('b‘&'ss"")_t.t?‘1 : be

rilmc’n'gu:ity - The camers shall be designed to use fila properly wound
on & 47 dismeter core. The film spodl of special design shall have a
minimm of 1/8" spool flange projection above the full roll of fils.

Space Between Picture Formats - The space betwesn ad Jucent formats
shall be utilized for data recording and shall be held to a minimm.
'n:ue/nximm space permitted between picture formats shall not exceed
2-1/2".

Allowable ¥ilm Wastage During Camera Start - The total allovance for
film vastage during starting of the fila trensport mechanism shall
be a maximm of two (2) frames. This maximm vastage shall de the
total average of starts over a full roll of film at maximm film speed.
From the time the start sequence camsand is received, the camers system
shall be up to speed in less than 15 seconds.

Format Width - The effective picture vidth of each frame ghall be 2.1"
+ .03". Format dimensions and data recarding details are shown in

Figoe 2.

Time - Exposure time shall be preset vith one of three fixed
slits to provide exposure times of 1/500 sec., 1/1000 sec., and 1/2000
sec. at the nominal scanning rate. These three (3) fixed siits shall

be readily interchangeadle. -
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3.2.12

3.2.13

3.2.11;'
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3.3.2

" B evover izt

Cemera Cycling Rats Rangs - The camers sball be capadle of provid-
Ing e cycling rate reange from .263 cycles per second to .613 cycles
per second. This range shall governed

the camers drive motor at the sppropriate speed. Camera operation is
initiated and teraminated by the receipt or deletion of wvehicle power
derived from the basic vehicle programmer, with scamer positioned at
end of scan ¢ycle. The scanning drive of the camers shall be determined
in flight by a V/H signal supplied by the vehicle and ecompatidble with
the camera servo system. . v

Reaction and Momentum Balance - 'm design of the csmers shall provide
2 minimum of residual reaction and momentum to the basic vehicls.

%@icll&mtgg_!!{;%; - The optical scanning rete shall be & fimction
the camera cyc rate and shall vary proportionately vith the
camera cycling rate. :

Forward Motion Campensation Rate - The required forward motion compensa-
tion rate at the nadir shall be .828 inches/second for the nominal ayecl-
ing rete of .h38 cycles per second. The camera drive mechanism shalllbe
such that there is a fixed mechanical relationship between the forward
motion compensation rate and the scamning rate. Therefore, the forward
motion compensation rate ranges from .497 inches/second to 1.159 inches/
second. The relationship of the forvard motion compensation and the
cycling rate has been established for a 10% overlsy condition at the
nadir.

Performance Requirements

Capera Ceneral Performance - Every effort shall be made to produce &
high acuity photographic camera vhich, vhen operated, will produce

a minimum degradation of static lens-film resolution. The design
objective ghall be such that photography taken under simulated operating
conditions utilizing the simulator described in Appendix F shall not

be degraded by more than 10% of ths static lens-film resolution.

3.3.1.1 PForwvard Motion € tion Accuracies - The forwvard
motion compensation mechanism and the servo system
shall have performance campatible with the design

objective of paragrsph 3.3.1.

3.3.1.2 Lens Drive Smocthness - The lens drive system, which
is used for focal plane scanning in addition to forward
motion compensation shall be smooth such that no sppreci- -
able visual banding can be detected with the unaided eye
on the resulting photograph.

PP TR

Data Recording Performance

APPRNDIX B
Spiaiy:cim §
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3.3.2.1 Borison Roeordil_:g - The design cbjective for the harison
recording be such that roll and piteh information
emumudtouucmqaf+01 . Yaw messure-
ments shall be extracted by overlap measurements of ad-
Jacent photographs and it shall be a design cbjective
that these messurements vill yleld yav accurscies of +0.1°.
For calibration s, four fiducisl marks of sufficient
quality, speced apart, shall be recorded on esach horizon
exposure.

3.3.2.2 Tims Recording - Time shall be recorded on each frame from
the appropriate command system to produce time information
to within 0.1 second. A digital recording head shall be
utilized in the camera for this purpose and the time re-
carding sccuracy shall be in accardance with the acouracy
of the command.

3.3.2.3 Center of Format Roccn'd - A single fiducial mark locating
the center the along the scan axis of the frame shall
be recorded outside o!‘ the picture format area and on each ex-
posure. In conjunction with this mark, a second fiducial shall
be sccurately placed 3.000" + .00l from the center of format
fidicual to permit shrinkage measurements.

3.3.2.4 8erial Mumber Rec:;i% - A camers serial nmumber shall be
recorded ocutside plecture format area.

3.3.3 Focal Plane Accuracy - The curved focal plane shall be & fixed arc of
4" nominal radius. The accurscy of the focal plane shall be ccmpat-
ible with the lens system and the general camers porrmo require-
ments of paragreph 3.3.1.

3.3.4 Power Consumption of Camera System - The total power consumption of
the camers system ghall be held to an absolute minimum and shall be
compatible wvith the followving sources. The maximm total average
power peraitted from all these sources shall not exceed 165 vatts.

The power required by the Digitote and its associated components

shall not be included in this 165 watt total.

a) 28 volt battery supply varying from 22 to 29.5 volts
28 volt DC supply, regulated to + 0.5%
115 volts AC, 2000 cycles, single phase, regulated %o
+10$:|.nfmquencyud+50$mvoltuge
115 volts AC, LOO cycles, three phase, regulated to
-+ oeiinrrequencyand +10$1nvolta.ae

(e) 115 voits AC, 400 cycles, single phase, regulated to
+ 1.0% in frequency and + 5.0% {n voltage.

3. Camera Design Details

roney

P ecFt )
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3.h.1

3.4.2

3.4.3

3.4

3.4.5

3.7

fer T L

Allowance for Film Splices - The camers film handling systems and
guides shall be des% to allow for smooth passege of the required
number of proper file splices expected in each roll of operational
film. The camera shall be capu.ble of pnung filn that has been

properly butt spliced. -t I . > ML toe.

Fila - The camers shall be capable of being loaded in sud-
dued light using live film for leader without excessive light

striking of the supply of live film.

Main Lens Light Shield - The main lens light shield design shall be
mutually agreed upon between contractor and the custamer. For con-
venience of installation, this light shield may be attached to the
lens assembly after the camera has been installed in the vehicle.

Film rt Rollars - A minimm dismeter of 1" shall be used for
rollers e transport systenm.

Instrunentation Requirements - For the purposes of telemetering,
the folliowing functions shall be brought to the ocamersa main
connector: _

(a) Thirteen Temperature Signals - The temperature unoofs
shall be located in the camera as mutually agreed upon
betveen the contractor and the customer.

(b) PFour (4) V/H Signals -

(c) One (1) Light Leak Signal - (The light leak transducer
shall be supplied by the contractor.)

(d) One (1) Center of format signal.
(e) One (1) Film transport signal.
() Pive (5) Elapsed time signals (Representing 5 digits)

ROTE: The increase in weight due to sbove instrumentation .
requirements is considered Customer-sponscred and ¢
therefore for the purposes of contractual wveight
agreements, shall not be charged to the final
camera velght.

Operational %rature - For the purposes of design, the operaticnal
temperature s + 10° .

Thermal Considerations - To assure stable operational temperatures,
the FolYoving design Teatures shall be {ncorporated.

(s) Structural Plate No. 1 - Shall have black finish on side
facing supply spool. Opposite side shall have a highly
Polished reflective surface finish. Plate No. 1 shall be
thermally insulated from Plate No. 2 vherever practical.
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3.5.7 (comt.)
(v)

(e)

(@)

(e)

i)

(s8)

(n)

(1)

(1)

Structural Plate No. 2 - Suall have highly polished
evaporated gold finish of 10 to 12 microinch thickness

" on side facing Plate No. 1. Opposite side shall have

8 dlack finish.

Structural Plate No. 3 - Shall have a black finish on
side facing 0. 1. Opposite side shall have highly
polished evaporated gold finish of 10 to 12 miecroineh
thickness.

Spool Thermal Shield - Shall be of light weight
construction, polished on the inside and polished gold
finish of 10 to 12 microinch thickness on the outside.

Camera Double Thermal Shield - Shall extend from Plate
No. 1 to Plate No. 3, but insulated from Plate No. 1.

The 4dcuble thermal) shield shall be comprised of two gold
Plated skins sandwiching on insulating spacer vith a
thermal conductivity k equal to..028 PTU/ur./sq.rt./°r/ft.
or less.

Component Thermal Insulation - All hesat generating components
mounted on Plate No. 2 shall be insulated from Plate No. 2
vherever practical.

Sub-Plates, Spacer Posts and Gussets - Sub-plates, spacer
posts and gussets between Piate No. 1 and Plate No. 2 ghall
be vrepared with suitable thermal radiating qualities compat-
ible with over-all camera thermal requirements vherever

practieal.

Boot, Lens to Camera - The boot from lens to cemera shall
have a highly polished gold surface on both sides.

Boot, Camera to Vehicle - The boot from camera to vehicle
shall be black on side facing lens and have a highly polished
gold surfece on opposite side.

Boot Clamps - Boot clamps shall have appropriate thermal
Tmiﬁﬁap_cuue vith the requirements of (k) and (1).

- NOTE: The increase in weight due to above thermal requirements

is considered Customer sponsored and therefore for the
purposes of contractual weight agreements, shall not de
charged to the final camers weight.

The adbove designs shall be incorporated comencing with
the second non-deliverable camers. :

cEnnrY
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3.6

3.7

3.8

3.9

4.0
h.1

L.2

Mock-ups - Appropriste space and weight and balance mock-ups shall
be ed in sccordance with the Work Statement. X simple mock-
up shall be fabricated to be used in spece utilization spplicatiom.
An accurate simulator of the final cemers configurstion shall be
febricated to permit the reedy mock-up of total system veight and
balanoe: A mock-up designated to be retained at the contractors
facilities for the duration of the progrsa shall reflect the current
external configuration vhenever changes occur.

Engineering Manual - An engineering manual shall be furnished vhich
shall contain test and service procedures necessary to assure the
satisfactary operation of the system. This manual shall be fur-
nished in the form of standard ozalid reproduction and need not be

prepared to any Military Speeification.

Design and Selection of Camponents - The design and selection of
canmponents for this camera shall be compatible with the performance
and enviromental requirements of the system. The besd availadle
i{tems shall be used and the components need not be in accordance
with specific military specifications.

Environmental Conditions - The components and over-all camers shall
be designed in accordance with specification SME-EB-SA, éntitled
*Eivitonmental Test Specification - dated 9 Septenber 1958" The
components to be evaluated shall be tested in sccardance with
Schedule I attaghed. The environmental tests performed are de-
tailed under the Qualification Test Seetion, paragraph U.

Spare Parts - A complete list of spare parts required for the
camera shall be submitted.

QUALIFICATION TESTING

Acceptance Tests - Acceptance testa shall be performance tests to be
accomplished on each deliverable camera system to assure proper fume-
tioning of the equipment. The tests shall be in confarmance with the
requirements of Acceptance Test Specification, SME-EB-3A attached
hereto as Enclasure 1.

Envirormental Tests - The envirommental testing shall be performed

on selected components and the first non-deliversble flight unite for
the purposes of qualifying the deliverable equipments. The

to be tested and the tests they are to undergo are included in Sohedule
I attached and hereby form a part of this specification. 7The eaviron-
mental tests shall be as indicated in the follovwing paragraphs vhich
reference the appropriate paragraph of the Envirommental Test Specifica.
tion, .SME-EB-S5A, dated O September 1958, attached hereto as Enclosure 2
The tests selected represent the most eritical in accordance with ths
requirements and therefore shall constitute the qualifiostion test
specification for the camera system.
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-

rature, Altitude, and Bumidity Tests - The temperature, altitude
and humidity tests shall be conducted in sccordance vwith the require-
ments of paragrsph 4.2.1 of the Enviromsental Test Speecification,
Enclosure 2 attached hereto.

Drop Tests - Drop tests shall be conducted in accordance with the
requirements of paragrsph 4.2.4.2 of the Envircnmental Test Specifica-
tion, Enclosure 2 attached hereto.

Vibraticn Tests - Vibration tests shall be conducted in socardance with
the requirements of parsgraph 4.2.2 of the Environmental Test Specifica-
tion, Enelosure 2 attached hereto.

Shock Tests - Shock tests shall be conducted in accordance with the
requirements of paragraph 4.2.4 of the Environmental Test Specificatiom,
Enclosure 2 attached hereto.

Acceleration Tests - Acceleration tests shall be oconducted in accordance
with the requirements of paragraph 4.2.3 of the Environmental Test
Specification, Enclosure 2 attached hereto.

losion Proof Tests - Explosicn proof tests shall be conducted in
sceordance of paragreph 4.2.6 of Envirormental Test
Specification, Enclosure 2 attached hereto.
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SCHEIXLE I

. Temperature |
Alt., & Hum. Vibretion  Shoek Aceol.
Part No. Name 8 956-2000 18 956-2003 TS 956-2002 T8 956-200h
956-174  Transistor X
- 956-427 Solencid, F. X X X p 4
956-428 Solencid X X X X
956-508 Tach. Generator X
956830 Preamplifier Assy. X X X
956p139 Accelersting Control ‘
| ~ Assexbly X X X
956872 ' Cluteh and Brake .- . "=
Assembly X F
95687k Cluteh Asseubly X
956BT76 Clutch Assembly X
956BTT Brake Assembly X
956B127 Recording Assy,
Digitote X X X X
956879 Fiducial Assembly X X
956882 Recording Assembly X X p 4 X
956B87 Drive Motor Gear Assy X
956B1 UL Supply Assembly,
Synch, Pulsing X
956C10 Lamp Assy, Freq. X
956Bk% Spool Assembly X X | X
956B122 Platen Assembly X
956863 Main Mtg Plate Assy X
APPENDIX B
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3.1.1

3.1.2

3.1.3

31.4%

SCOPE

It i{s the purpose of this specification to ocutline and desgribe the
acceptance tests vhich must be performed on the subject equirment in
order to assure the proper functioning of this equipgent.

APPLICARLE DOCUMENTS AND DRAWINGS

The following documents and drswings form & part of this specification.
ITEX Specification "High Acuity Camera, HYAC II"

FCIC Drawing No. 956-Al Final Assembly
FCIC Drawing No. 956-8D10 Electrical Schematic - Camera

. FCIC Drawing No. 956-WD2 Wiring Diagram - Camera

ACCEPTAKCE TESTS

These tests are divided into two groups, namely, Mechanism Tests and
Photographic Tests. '

Mechanism Tests: - The following tests will be made on each caners in
order to check mechanical and slectrical operatiom.

" Film Transport: - Losd camers vith dumy film end Operste over the

linits of the camera cycling rate. Start and stop camera several times.
Look for erratic operation and formation of slack in film. Mo slack or
loops should appear. Cbhsarve film transport indicator pulse being
tranmmitted to telemetering system. This pulse vill have a magnitude
of 4.0 + 5% D.C. volts and & repetition rate of 6.37 + 5% pps &t maxi-
mm £iln speed (20 in/sec.). The pulse duration at this speed will be
approximately 108 milliseconds.

Center of Format: - Observe the "Center of Format” pulse beingtrans-
mitted to the telemetering system. This pulse will ocour once every
camera cycle snd vill be 4.0 + 5% D.C. volts in magnitude. The pulse
duration will not be less than 100 milliseconds at the maximm camera

ayeling rats.

Ti.nlndicatorl.iﬁt Source: - Place the emulsion speed svitch in the
position | observe the pulse vhich appears across the time
indicator lamps. This pulse vill have & peak saplitude of spproximately

8.0 volts and will occur cnce svery csmers cycle. Check the synohroniss-
tion of the lsmp pulse and the movement of the digitote dials. The
the .

one (1) second telemetering transducer of the
"Digitote” to maks ome complete revolution. The time will be 10.0 + 1.0%
seconds. The ocutput of this transducer will be a step function consistin
of 10 equally spaced steps per revolution. The maxim um voltags output
of the transducer vill be k.0 + 5% D.C. volts. Check for the presence
of a telemetering signal from each dial of the "Digitote”.

. Enclosure 1
YW APPEXDIX B
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These rates vill be as follows:

v v .

aycling rates.
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3.1.11 (cont)
gwitch Position Telemetering Signals IC Volts® V/B Signal
Read Out Nos. D.C. Voits
6 1 4 1 L 6.00 + 3%
7 1 k 1 1 6.75 + 3%
8 b b 1 1 7.50 + 3%
9 " 'Y 1 4 8.25 + 3%
10 b ls b 9.00 + 3%
n b B2 12.00 ¥ 3%

3.2
3.2.1

3.2.1.1

3.2.1.2

3.2.1.3

3.21.%

3.2.1.5%

3.2.1.6

3.2.1.7

# NOTE: Voltage Tolerance + 5%

Photo Tests:

Actusl Photography: - Locats Camera on roof of building, or suitable
towver and taks actual photographs over the range of camers cycling
rates. Develcp film and exsmine to determins the following items:

Lens Drive Snoothness: - Zxemine each photogrsph for visual banding.
The lens ¢rive will be eonsidered smooth if no appreciable banding
can be detected with the unaided eye.

Film Scratch and Pressure Marks: Exsmine photographs for excessive
marking.

Time Recarding: - A picture of the "Digitote” face will sppear between
the pleture formats. It will be possible to read the elapsed
time with the unaided eye.

Haorizon Recording: - Photographs from the Port and Starboard Cameras
vill appear betwean the main picture formats. These pictures will
be of good quality. ZEach side of the format will be bisected by a
fidicual mark. These marks will be well defined and visible to the
unaided eye. ‘ '

Center of Format: - Examine photographs for the appearance of a "Center
of format" mark. This mark will indicate the center of the main pleture
foarmat and vill be loocated between the edge of the film and the format.
This mark wvill be viaible to the unaided eye.

Frequency Recording: - Examine film for laydown of timing marks. These
marks will be visible to the unaided sye and ar as
dots extending from cne end of the format to ths other.

Scan Rate: - In order to determine scan rate, measure the distance
betwveen timing marks. These marks vill be equally spaced vhen the
camers is scanning at constant speed. The distance betveen marks for
varicus scan rates follows:

Scan Rate Distance between Marks
Degrees/Sec. Inches

110.25 0.2876 + 2%

173.25 0.4535 + 2%

252.00 0.659 + 2%

nrv Enclosure- 1
%— APPEMDIX B
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3.2.2  Tests "'ﬁ Collimator: - Mount camers in Collimator and deternine
H

N
3.2.2.1 Resclution: - The degree of resolution should be determined for both

" 31 October 1958 =

static and operating conditions. Exmmination of the resoluticn charts
on the film will indicate mtthcphotomttunotbeendepldodw

more than 10§ of the statio lens-film resolutica.

3.2.2.2 Hortzon Camers Location: -- Determine the relationship of the part and

ison camers optical axes with the camera "center of format”
axis. m-ﬁobotveenouhhoﬂmemoptudmlmﬂn "center

of format” mlvmboﬁ+01de;rul

Enclosure 1
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Environmental Test Specification

SME-EB-5(A)

High Acuity Panoramic Camera, Part No. 956Al
Cassatte, Take-Up, Part No. 95682

31 October 1958
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1.0 SCOPE

1.1 It is the purpose of this specification to outlins and describe the
envirommental tests which must be made on the Righ Acuity Panoramic
Camera, Part No, 956A1, and the Cassatte, Take-Up, Part Wo, 956A2, in
order to demonstrate that the airborms system is capable of messting
the General Environmental Specification 1-2916 dated 29 March 1958
Rev, 30 April 1958, and NCS 1411 and 1412 dated 6 May 1958. These tests
will be made on the first non-deliversble flight units for :Iu purposa of

qualifying the deliverable equipment.
2,0 APPLICABLE SPECIFICATIONS AND OTHER PUBLICATIONS

2.1 The following documents form & part of this spetification to the extent
specified herein.

A, Specifications
SMR-DB-1A High Acuity Panoramic Camera
SME-DC~-3B Cassetts, Takae-Up
SME-EB-3A Acceptance Tests - High Acuity Panoramic Camera
SME-EB-4A Acceptance Tests - Cassette, Take-Up
MIL~C-9435 Chamber, Explosion Proof Testing
3.0 REQUIRXMENTS
The equipment shall be capable of tolersting the following envirouments,
3.1 DNom-Operating Conditioms

3.1.1 Temperature, Humidity and Atmospheric Pressure

3.1.1.1 Temperature

{(a) Lower Limit - Plus 20°F for periods of at least one hour
duration,

(b) Upper Limit - Plus 160°F for feriodl of two hours,

3.1.1.2 Humidity: - Relative humidities up to 100 per cent, including con-
dengation during temperature change.

3.1.1.3 Atmospheric Pressure

(a) DUpper Limit - 30,5 inches of mercury
(b) Lower Limit - 5 x 10 inches of mercury

3.1.2 Vibration: - Equipment shall be capable of dthstindlng along each of
three ma jor mutually perpendicular axes sinusoidal vibration as follows

(a) 5 « 24.5 cps at 1)\B inch zero to peak
(b) 25 - 2000 cps at 7.5 g.
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3.1.3 Acceleration: - lquipnont shall be capable of withstanding accelerations
as follows:

(a) Longitudinal Axis - 12 g's for 5 minutes
(b) 2 Lateral Axes at Right Angles - 3 g's for 5 minutes

3.1.4 Shock - Equipment shall ba capable of withstanding the following shock
‘conditions:

(a) When the equipment is nof packaged for shipment, it shall
be capable of withstanding & shock of 20 g's at least three
times along each of three mutuslly perpendicular axes.

I's

3.1.5 Additional Non-Opern_ttng Tests which applyto Cassette

() Acceleration - Roll Axis of Vehicle - 25 g's for 3 minutes,
The cassette need not be operable after this test,

(b) Shock - Roll Axis of Vehicle - Three 75 g shocks.
The cassette need not be operable after this test.

3.2 Operating Conditions

3.2,1 Temperature, Humidity and Atmospheric Pressure
3.2,1,1 Temperature - Plus 70° + 10°F7

3.2.1.2 Hwmidity - Zero to 70 per cent

3.2.1.3 Atmospheric Pressure - 30,5 to 5 x 10"5 inches of BATCUry
3.2.2 Vibration: - None

3.2.3 Acceleration: - None

3.2.4 Shock:. - None

3.2.5 [Explosion: - Equipment shall operate in an ambient explosive atmosphere
without causing ignition of such atmosphere,

4.0 TESTING
4,1 Test Conditions

4,1.1 Atmospheric Conditions - Unless otherwise specified, herein, all tests
required by this gpecification shall be per formed at an atmospheric
pressure of between 28 and 32 inches of mercury, & temperature of between
plus 60°F and plus 95°F, and s relative humidity of not more than 90 per
cent,
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4.1,2 Tolerances - The maximum allowable tolerances on test conditions
during envirommental testing shall be as follows:

(o) Temperature - plus or minus S°PF

(b) Barometric Pressure - plus or minus 5 percent
(c) Relative Bumidity - plus or minus 5 percent
(d) Vibration Amplitude - plus or minus 10 percent
(e) Vibration Frequency - plus or minus 2 percent
() Shock - plus or minus 10 percent

(g) Acceleration - plus or minus 10 percent

4.1.3 Massuremants - All measurements shall be made with instruments of
laboratory precision type, whose accuracy has been certified,

4.1.4 Temperature Stabilization - Temperature stabilization has been reached
vhen the temperature of the largest centrally located internal mass of
the equipment does not vary more than 5°F from the temperature ambient
to the equipment.

4.2 Test Procedures

4.2.1 Tgerntun-ﬂtituda-!hliditz Teats

4.2.1.1 Rate of Change of Temperature - During change of chamber temperature,
the temperature rate of change shall be 0.75 to 1,25°F per minute.

4.,2,1.2 Tests - The following test sequence shall be conducted:

(a) Prior to placing Camera and Cassette in test chamber, performance
record tests must be performed in accordance with paragraph No, 3
of FCIC Specification No, SME-EB-3 and paragraph No. 3 of FCIC
Specification No, SME~-EB-4, These tests must be performed in the
atmospheric conditions outlined in paragraph 4.1.1 of this specifica-
tion with the following exceptioms:

(1) Temperature Range - plus 60°F to plus 80°F,
(2) Relative humidity of not more than 70 percent.

(b) Place the quipment in the test chamber at the conditions specified
in paragraph 4.1.1 (load camera with a full spool of film), The
chamber temperature and relative humidity shall be stabilized and
maintained at plus 160°F and greater than 95 pereent, respectively,
for a period of three hours,

(c¢) Reduce the chamber temperature to plus 20°F and maintain at this
temperature and a relative huns.di.ty of greater than 95 percent for
one hour,

(d) Return chamber to conditions specified in paragraph 4.1.1.

(e) Repeat the above temperature hmidity cycle two (2) times.

Be Enclosure 2
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4,2.2
4.2.2.1

4,2.2,2

4.2.2.3

(t) After the three (3) temperature huj.di'ty cycles have been completéd,

stabilize the camera and cassette at 70°F and operate. Reduce the

chamber internal pressure to one millimeter of mercury, within a
period of ten (10) minutes, and maintain at one millimeter of
mercury for a minimm of ten minutes, While the chamber pressure
is at ons millimeter of mercury, conduct tests on the csmera and
cassette in accordance with paragraphs 3.1.1, 3.1.2, 3.1.7, and
3.1.8 of FCIC specification SMR-EB-3" and paragraph 3,1 of FCIC
specification SME-EB-4, Compare with test results obtained in
paragraph 4.2.1.2 (a) sbove, Test results must fall within the
tolerances given in specification Nos, SME-EB-3 and SME-KB-4,

(g) Raturn chamber to conditions specified in parageaph 4.1.1 and
remove camara and cassette. Subject camera and casgsette to
complete acceptance tests as described in paragraph No, 3 of
FCIC Bpecification No, SME-EB-3 and paragraph No. 3 of FCIC
Specification No, SME-EB-4. Test results must fall within the
tolerances given in these specificadons.

Vibration Tests

Test Conditions - The camera shall be tested with a spool of film

attached. The cassette shall be tested without film spool, Vibration

shall be applied through the mounting points of the equipment to major
alr frame structure. All tests must be performed in the atmospheric
conditions outlined in paragraph 4.1.1 of this specification., Test
shall be conducted with the equipment inoperative.

Sweep Tests and Determination of Resonant Frequencies - The vibrations

given in paragraph 3,1.2 shall be applied along each of three major
mutually perpendicular axes, At the gpecified vibration values, a

sinusocidal sweep shall be performed starting at the lower frequency limit

and continuing at a constant octave sweep rate to the upper frequency
1imit in one-half hour, ‘The resonant frequencies for each axis shall
be determined by the following methods:

(a) Increased accelerations messured on the equipment with
constant input accelerations, measured at the equipment
mounting points.

(b) Excessive noise emitted from equipment.

At the conclusion of the sweep test on each axis, the cqui.pltu: under
test shall be examined for mechanical failure,

Resonant Frequency Tests - If resonant froquenciis are fou:_xd. the

equipment shall be vibrated for a period of five (5) minutes at each
resonant frequency and at the amplitude specified in paragraph 3.1.2,
After resonant frequency tests on each axis, examine equipment under
test for mechanical failures.
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4,2.2.4 Performance Record.r: After the completion of all vibration tests,
sub ject camara and cassette to the acceptance tests described
in paragraph No, 3 of FCIC Specification No, SME-KB-3 and paragraph

Mo, 3 of FCIC specification No. SME-XB-4., The test results must fall
within the tolerances given in these specifications.

4.2,3 Acceleration Tests - The camera and cassatte shall be subjected to the
accelerations specified in paragraph 3.1.3, During tests, the camera
shall be equipped with a spool of film and the cassette shall be equippe
with an empty film spool. The acceleration test on the longitudinal axi
shall be in one direction only and the scceleratiom test on each lateral
axis shall be made in both directiona. Tests shall be conducted with
equipment inoperative,

Note: The longitudinal axis shall be considered as the roll axis of the vehicl

4.2.3.1 Performance Record - After the completion of all acceleration tests,
subject the camerz and cassette to the tests givem in paragraph 4§.2.2,

4.2.6  Shock Tests

4,2,4.1 Jquipment Not Packaged for Shipment - The camera and cassette shall b
sub jected to the shock tests as specified in paragraph 3.1.4 (a). The
shocks shall be applied through the normal mounting points of the came
and cassette to the vehicle primary structures. The shocks shall be
applied to the camera and cassette successively along three mutually
perpendicular exes. The reference axis shall be the roll axis of the
vehicle. This cycle shall be repeated three times, These tests shall
be conducted with the camera and cassette inoperative. After completi
of these tests, examins camera and cassette for machanical failure, I
no failure occur, subject the camera and cassette to the tests specifi.
in paragraph 4.2,2.4,

Note: During the shock tests, the camera shall be equipped with a spool of
film and the cassette shall be equipped with an empty fflm spool.

4.2.5 Accelsration and Shock Tests, Cassette -Ths cassette shall be subjected
to the following tests which are in addition to those outlined in para-
graphs 4,2.3 and 4.2.4;

6.2,5.1 Acceleration - Load the cassette with film and subject to an sccelerat:
of 25 g's for 3 minutes along the axis corresponding to the roll axis ¢
the vehicle. At the end of this test, the cassette need not be operad:
but the ftl- shall be undamaged.

4.2.5.2 Shoek - Lou! the cassette with film and subject to a series of three (©
‘shocks of 75 g's each along the axis corresponding to the réll axis of
the vehicle. At the end of this test, ths cassetts need not be epersbl
but the file shall be undamaged,

Enclospure 2
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 4.2.6 Elosil;n Tests - The explosion test shall be conducted in an explosion
chanber equal to the chamber specified in MIL-C-5435, Conduct the explo:
test in the fql_louing msnner:

(s)

(b)

(c)

(d)

(e)

Operate the camera and cassette in order to determine that it
is functioning properly and to observe the location of any
sparking which whall be considered a potantial hasard.

Install the camera and cassatte in the chamber in nuéh 4 mammer
that normal electrical operation is possidle.

The temperature vithin the chamber during the test procedure
is not critical but should be maintained between 68°F and 122°r,

A single test shall be conducted as follows:

(1) The chamber shall be sealed and the internal pressure

(2)

(&)

reduced to approximately 10,000 feet above sea level to
compensate for leakage or increase in pressure vhen fuel
vapor is introduced. The predetermined quantity of fusl
shall be introduced into the chamber. The amount of fuel
used shall depend upon the size of the chamber, test altitude
and atmospheric conditions existing at the time of the test.
The explosive mixture shall be capable of producing an insta
taneous explosion wvhen ignited by the chamber spark plug, If
necessary, an additional quantity of air shall be bled into
the chamber until the desired test pressure is obtained. Fue’
used shall conform to MIL-G-5572B grade 100/130 or commercial
butane,

Operate camera and cassette through 20 cycles at the maximm
camera cycling rate. '

If an explosion does not occur as a result of the operation
of the equipment under test, ignite the axplosive misture
by the chamber spark plug. ‘

If the equipment under test causes an explosion, it shsll be
considered as failing this test.
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APPENDIX C
SPECIFICATION
SME-DC.3B

CASSETTE, TAKE-UP
FOR

T

HIGH ACUITY PANORAMIC CAMERA, HYAC IT
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2.1

3.2

3.2.1

3.2.2

3.2.3

3.2.4

3.2.5

3.3

3.3.1

SCOPE

This specification covers one typc of film cn_let.ti for use with the HYAC'I]
panoramic camera. The basic design of the cassette shall be to take 39p.
exposed {ilm from the camera in a.ccordance with the dotaih of thls oF :

.= --1 '

cation. _ R e T

APPLICABLE DOCUMENTS

The following document of the issue in effect on the dato of this lpeclﬁcatioz

form a part of this cpeciﬂcation to the extont -peciﬂod herein: g
"SME.EB-SA, dated 31 October 1958 -  ~  ° =
Environmental Test Specification,"

T

I

 '" v ‘.
‘r o \
." I R
AL T R
‘ra'%w ’#l{"ﬁ(

REQUIREMENTS | | .

Component Parts - The ca.lette lhal.l consist of the take -up lpool.. fllm dr:
system and telemetering potentiometer. s

RSP L S5t SRt SN T

Basic Cassette Design ~

Configuration - The design of the cassette shall conform to the basic conﬂg
uration and space limitation as shown in Figure 1.

held to an absolute minimum and shall not exceed 20 pounds.

Film Spool Drive System - The cassette drive shall be intregrul to-ih'e“ _c_‘a:i
sette and shall be designed for minimum power consumption. The driy§_ &
motor shall be a 28 volt DC motor. "

thermometers will be installed in the cassette.
Performance Requirements
I-‘ilm Take-up Performance - The cassette shall be capable of ta.king up the

required amount of film as specified in the cassette detail section (paragrq:
3.4) under simulated operating conditionl. &

gw; . Appendix C
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3.3.1.1

3.3.1.2

3.3.2

3.4

3.4.1

3.4.2

3.4.3

3‘4.4

3.4.5

3.4.6

Dato- 31 Octobor 19 !
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The cassette shall be able to be started and stopped at least twenty times
over the range of taking up a complets roll of {ilm. The rate of film take-

up shall be 20 inches per second.

The maximum acceleration time permitted under the worst conditions of
the take-up spool starting shall not exceed 15 seconds.

Power Consumption - The total power consumption of the cassette shall be
held to an absolute minimum. The maximum total power consumed shall .
not exceed 35 watts of 28 volt DC supply regulated to ¢ 0.5%. :

Cassette Design Details

Allowance for Film Splices - The cassette {ilm handling system and guides
shall be designed to allow for amooth passage of the required number of
proper film splices expected in each roll of operational film. The assem-
bly shall be capable of passing film that has been properly butt spliced with
1" wide polyester film tape (Minnesota Mining and Manufacturing Co. type
#850 or equivalent).

Film Loading - The cassette shall be assembled with leader attached to the
spool and threaded through the film handling system with six feet of leader:
external to the cassette film entrance slot, This leader shall be spliced to
the camera {film for final assembly and testing purposes.

Remote Indication Requirement - The cassette shall be provided with a tra:
ducer and the necessary electrical connections to permit remote indication
the amount of film that is on the take -up spool at any time during the opera:

Anti-Back-Up Device - The cassette shall be designed to incorporate an an
back-up mechanism in the spool drive system to prevent the take -up spool
from unwinding. This anti-back-up device shall be capable of being releas
for test and check-out purposes by applying 28 volts DC on an appropriate }
connection. The anti-back-up device shall be mechanically engaged when t
voltage is removed. '

Film Capacity - The cassette shall contain a film spool of special design w
a 4" diameter core and a 20+1/4" diameter flange capable of handllng a fil:
capacity of 20" diameter. s

Film Requirements - The {ilm to be handled by the cassette and spool shall
thin based unperforated ﬂlm of a nominal 3-1/2 mil, {0.0035") thickness a1
70 mm width, The cassette shall be capable of properly winding this film «
the spool tightly without excessive pressure marking or scratching. :

Appendix C
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3.5

3.6

4.2

4.2.1
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Design and Selection of Components - The design and selection of componont:
for this cassette shall be compatible with the performance and environmental
requirements of the system. The best available items shall be used and the

components need not be in accordance with specific Military Specifications. .

The components and overall cassette shall be designed to satisfy the roquii‘oL
ments of Specification SME-EB-5A, entitled "Environmental Test Specifica-
tion," dated 31 October 1958. The environmental tests performed are detail.

under the qualification test section, paragraph 4.

Spare Parts - A complete list of spare parts required for the cassette shall
be submitted by separate document. .

QUALIFICATION TESTING .

Acceptance Tests - Acceptance tests shall be performance tests to be accom
plished on each deliverable cassette to assure proper functioning of the equiy
ment. The details of the tests shall be as mutually agreed upon by the contr:
tor and the customer. ’

Acceptance Tests

1. Mechanical and electrical inspection.

2. Film Spool Acceleration Test.

3. Film Take-up Test.

4. Checking the Anti-Back-Up Device.

5. Checking the Remote Indication Transducer Output,

The order in which these acceptance tests have been listed shall not neces-
sarily indicate the order in which the acceptance tests shall be run. The
acceptance shall be run in the most expeditious order by which to accom-
plish the requirements, and shall be in accordance with Acceptance Test
Specification SME -EB -4A attached hereto as Enclosure 1.

,_?
Environmental Tests - The environmental testing shall be performed on the'
first non-deliverable flight unit for the purposes of qualifying the deliverable
cassettes, The environmental tests shall be as indicated in the following
paragraphs, which reference the appropriate paragraph of the Environmenta
Test Specification SME-EB-5A, dated 31 October 1958, :

Temperature, Altitude, and Humidity Tests - The temperature, altitude and
humidity tests shall be conducted in accordance with the requirements of
paragraph 4. 2.1 of the Environmental Test Specification referenced herein,

ssﬁl- nRrT ° Appendix C
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4.2.2

4.2.3

' 4.2.4

4,2.5

4.2.6
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Explosion Proof Tests - Explosion proof tests shall be conducted in aécoidan;
with the requirements of paragraph 4.2.6 of the Environmental Test Speciﬁca-

tion referenced herein. §'

-3

Drop Tests - Drop tests shall be conducted in accordance with the requirement
of paragraph 4.2.4.2 of the Environmental Test Specification referenced herei:
. . e "_‘7. "',':
Vibration Tests - Vibration tests shall be conducted in accordance with the re=
quiternents of paragraph 4.2.2 of the Environmental Test Speciﬂcation referen
ed herein, "2."‘

Shock Tests - The cassette shall be: subjected to three 20 g shocks in both di-_
rections along each of its three mutually perpendicular axes for a total of
eighteen shocks. Time to peak! of each shock shall be approximately 5-1/2
milliseconds. Duration of each shock shall be 117 1 millisecond. The cas- .
sette shall not be operated during this test. The cassette shall then be sub-
jected to three 75 g shocks along the roll axis as determined by the orientation
of the cassette when mounted in the vehicle. The cassette shall be operable
after the 20 g shock tests but need not be opernble after the 75 g shock test
along the longitudinal axes. =

- T AL ...gi'-_fqﬂ
Acceleration Tests - Shall be conducted in accordance with the requiremonts i
of paragraph 4.2.3 of the Environmental Test Specification referenced herein.
In addition to this test, an acceleration test shall be applied along the longi-
tudinal axis of the cassette when properly oriented in the vehicle at 25 g's
for a period not less than three minutes. The cassette need not be opsrable
after this additional test.

.
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SCHEDULE 1
Part No. ' Name TS 956-2201 TS 956-2003 TS 956-2002 TS 956-2004 TS956-20
956 E4 Motor Assy X X X X ’ X
956 E25 Miniclutch - X - X X
Assembly :
956.265 Potentiometer, X . X X X
- . A ndix C
scongy
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ACCEPTANCE TEST SPECIFICATION

SME.EB-4A

Cassette, Take-Up, Part No, 956E2Z for S l-‘if?=f!=_‘:m-;.f =Ty

High Acuity Panoramic Camera Part No. 956A1 .
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3. ACCEPTANCE TESTS

3.1 Film Handling

3.2 Power Consumption

3.3 Film Indication - Quantity
3.4 Anti:Back-Up Device .
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3.2
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‘It is the purpose o! this opociﬁeationto odlim and ducrlbo tho aceophnc.

SCOPE

tests which must be performed on the subject oqnlpmnt in order to assure
the proper functioning of this oquipmont. ;._' - URR ‘“‘*5"

APPLICABLE nocmu:m's |
The following documents and drawings !orm a pa.rt at this spoclﬂeatlon

Specification No. SME-DC-3B, Cuuth. 'l.'ch-ﬂp
FCIC Drawing 936E2 Assembly
FCIC mawin‘ 9568D2 Electrical Schematic

ACCEPTANCE TESTS: o I -
Film Handling: Connect the cassette with a simulated camara loaded with
dummy film. The simulated camera must be capable of feeding film to the
cassette at a rate of 20 inches per second and accelerating from standltﬂl_j
to maximum speed in 5.0 £ 10% seconds. Start cassetts and simulated .
camera. Operate until the cassette has taken up a "complets “Foll of fiim. 4
Start and stop system at least twenty times during this period. The film .
handling capabilities of the cassette are satisfactory if the complete roll ",
of film is taken up without formation of loops, excessive lluk or bromic

u'li"

Power Cons on: Measure the ocperating 28 volt DC power at the m:i
mum film take-up rate. This power shall not exceed 35 watts average.: %

" Film Indication - = Quantity: Msasure the DC voltage output !rom the tran--r

ducer which indicates the amount of {ilm on the take-up spool. This volta;c
will vary from O to approximately 4.5 volts., Zero voltage represents an
empty {ilm spool and 4.5 volts represents a full fllm spool. In order. to*a%
check correct operation of the device, measure the output voltage for 'u'lo-
radii of filmm on the spool. Typical values are as follows: :

Radius of Film on Spool Transducer Output -

Inches D.C, Volts
2.0 ‘ 0.00%0.01

4.0 ' 1.08% 0.05

6.0 2.17%20.10

8.0 3.31%0.20
10.0 . 4.5020.3

Eaclosure 1
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3.4

3.5

shall be uo'o ohms % 10;

‘ ' ' TR e o
Anti-lack-t_!z Device: The -nti-mk-up device will be on.uod withﬁu fiin
spool in such a manner as to prevent the take-up spool from In'hnth' ‘durix

normal operation of the camera and cassetts. Check by momptln'.tofm“ |
spool by hand. Apply 28.02 0.8% DC volts to the operating coil.of the:
buh-up device. pool will be free to rm h both ametiou' 2. _-;
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‘This specification covers ou typ. dhlghlcultyphotogrqme lans
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this specification form a part of this specification, where applicable.
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3. Requirements
a. General

The design of the lens shall caﬂcrmtothohslc conﬂqun.tlmlnd

space limitations shown in Figure No. 1. e ;}f
b. Detalls Al
(1) Lems EE

mhnsamlb.;un!mwum d g -f-n;;?’..,

-“‘x

operating temperature of 70 ¥ 100F, 1/5. eovmnqamanm
mmmm«ammmmmu
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APPENDIX E
SPECIFICATION

V/H TRANSBUCER

31 October 1958 .

CAMERA AND CASSETTE INSTAUMENTATION

ShaEad s!"‘ii'i. ColmeTa e AT

" “Date: 31 October 1958
- Page 1 of 3 pages -1




Boston and Wdﬂnm. lhu.

1.

1.1

2.1

2.1.1

2.2

2.2.1

2.3

2.3.1

2.4

2.4.1

z.s

SCOPE

This specification covers engineering services for the purpose of instr :
ting the HYAC 11 panoramic camera. These services shall include design of
instrumentation; recommendations to the prime; monitoring of the llutrnmon
tation activities of the lub-contractor. and omrimcntation to vori!y ﬂu dn‘i

o . - - - -

STATEMENT OF WORK =~ -~ = i
V/H Command Transducer . |

ITEK Corporation shall design and construct a transducer for converting
digital V/H command signals into analogue V/H signals suitable as an input”
to the camera servo accelerating control. The input to the V/H transducer’
shall consist of a series of ground closure pulses. The maximum repetition
rate of the pulses shall be 30 pps. The pulse gluration shall be 01 sec, or"
longer but in any case the spacing between pulses shall be not less than . 01
sec. The minimum input impedance of the V/H transducer shall be 28 ohms
The output of the V/H transducer shall consist of a voltage staircase of 11. 2
steps from 5.15 to 12 velts. The V/H transducer shall provide V/H
indication for each of its 11 positions to be telemetered to ground on" %’l&
providcd channels. This indication shall be in the form of a 4-digit bln:ry
unit-distance cods such as the Gray cods. _ _

Light Leak Detection

ramic camrn. This circuit shall provide a qualitative indication that the '3
illuminince within the camera exceeds 0.01.ft. - candles. S "_

Tempouturc Measurement

z.mp.rmnmm- in the camera and three pohuhthcunue
The tempe re range covered and the precision of measuremaent hpouié
wﬂMWtﬁ&uhmmm but a design goal of 1°F pre-
chhmhrq&!ﬁl‘hl!ﬂmnhmaud. The temperaturs.

by the cmm ~ _
Film Footags Indiestion | |
ITEX c-:math- shall provide instrumentation for mu-ﬂq the ra

film on the take-up spool. Ths precision of tlds measurement mn
inch.

Film Transport Indication -




**‘-‘-ﬂ%?%?"-?-:-ﬂ* _ oy
ITEK Corporotko

Boston and Waltham, Mass. —

2.5.1 ITEK Corporation shall provide iootrumomtion for hd.‘leothg the rototion ¢
the take-up film metering rollers. The output of the film transport indicatc
shall be a voltage pulss whose ropot!tloo rate is 6.5 pps at a film opood ol" g
20 inchoo per second, |

3. COMPATIBILITY WITH VEHICLE TELEMETER "’*

3.1 Output of all transducers shall be compatible with the !ono-h' tolomotor
input characteristice:

! .
b
' - N -
* -

a. Input range 0.5 - 4.5 volts.
b. Input impedance 500, 000 ohms.
¢. Signal resoclution 5 millivolts

d. Commutation rate 10 cps.

2 .I Dok '|- o . fi18 .
& F‘“&;‘" '“"T&;‘I; T al.‘a‘\;‘f{ f,,gﬁ\ BT e K U/ SR R
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APPENDIX F

. SPECIFICATION

SIMULATORS FOR HYAC 11

31 October 1958
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1.1

2.

2.1

3.1

3.2.2

3.3

303.!

' SCOPE

_“

This opcclﬂcntion covers three typ.l of tott mtrumntl to provido for ove
all photographic performance tuth' ct tlu RHYAC II camera and cnuth ;3;
APPLICABLE DOCUMENTS _ - .o }';..-;__'. o e W

e

AT e
- “f}hh-
The following documents of the 1ssue in effect on the date of this -poeiﬁeltﬂn
form a part of this specification to thc oxunt apociﬂ.d herein: o

- '_’-»-a-r‘-‘f

Appendix B, "High Acuity Panoramie Cmra (HYAC ID" R

-

Appendix C, "Cassette, Take-Up"
Appendix D, "Lens, 24" £/5 (HYAC I)"

Appendix E, "Specification for Camera and Cassette lnstrumomtion
and V/H Transducer." :

REQUIREMENTS 7 , ‘ .

'_--_M"-“"'-\-..A -*._,:ﬂf i w; E S . £1 3 :
Types - Three types of .lmnhton as defined below will be d.llgnod. 'l'hcu
are designated as Static, Dynamic and Portable.

Static Simulator

Configuration - The design of the static simulator shall conform to tiwe buic
configuration and space nm!hthngm e ’?a

. LT g
Detail requirements - The static simulator shall be a self contained assembl

which will be used to determine the photographic performance characteristic

of the HYAC 1] camera. h.hdlbonughttlghtuﬁwkhamh.dewn
which when opened will enable the camera to be mouated in its matural opera-
ting position for test. Directly wader the lens centsrline three suitable col>
limators of 48" focal length shall be placed as follows: -lll’tothh
of the nadir, mmﬂuﬁonﬂruﬂmnﬁt!ﬂb&oﬂ#dﬂuu&

(The angles are determined from the nodal point of the camers lens.) Tha

cMMhh-wwmuﬁruohﬂonmthuﬂn
beits and driven at constant velocities by three velocity serve systems; 50’5
designed as to give a wide range of velocity-altitude ratics, sompatible with
the system. A means hrmﬁoa&ctd.m error shnhpmihd.-

Dynamic simulator




ITEK Corpontion |
Boston and Waltham, lh.u.

3.3.2

3.4.2

3.5

Detail requirements - The Dynamic Simulator shall be similar to the Static-
Unit with the following modifications. The inner gimbal shall contain not 7:5
only the camera and cassette, but also a pair of integrating gyros, ‘which ;*:ﬁﬁ'
will be used as measurement and control djivices for drift rates in pitch and .
roll. The inner gimbal shall be mounted on low torque bearings with a torqnor
mounted on each end of the pitch shaft to enabls two modes of possible opou
tion, For one mode, the torquars will be used to stabilize the inner gudul *%
by use of the signal received from the pitch gyro. The other proposed modo

is to introduce known rates by supplying the torque gensrator of the mo 4
microsyn back to the gimbal torquers which in turn will cause the inner .
gimbal to precess at a known rate.

The inner gimbal-camera assembly will be mounted in the outer ;hnbdihici
in turn is to be supported by low friction bearings, and these pivot points will
form the roll axis. The operation nbout the roll axis shall be limihr to th.t

about the pitch axis. _ T

L.

R st:' ’VJ"_;‘

" Provision shall be made to lock both gtmba.la for oporl;lon ina modc oh'nlhr

#ﬂ..

to that of the static unit. SRR .;-3

The optical and V/H portions of the Dynamic Unit shali bs ident “i’E.r'g. 25"
used in the Static Unit, S

Portable Simulator

Configuration - The design of the portable simulator shall ccdorm toﬁ 3
basic configuration and space umitation..w. o

Detail requirements - The portabls simulator shall consist of a basic !rm-
work on which are mounted three of the simulator collimators as described =
above and three V/H drive servos. Accompanying this shall be & control™ i
console which contains the slectronics necessary for opont:lon d tho 23
simulator.

-3--

a!halmrnﬂoulehekdacmrawhﬂchhub.onhﬁdb‘hﬁo hicle
The complate unit shall be capabls of being mounted on a :_:,-4‘
the customner. i

Engineering Manual - An engineering manual shall be furnighéd which !hll >
contain tests and procedures necessary to assure the satisfactory m§
of the simulators. This shall be furnished ia the form of standard-osalid ~ 3
reproduction and need not be prepared to any Military Specification. " - 73Z




3.6

4.1

4.2

Design and Selection of Compomm ‘Ilu design and uhction of commu
for the simulators shall be compatible with the performance requirements of _
the system. The best available items olnll’ln used and the compmnu nood-
not be in accordance with specific Mﬂ.itu'y Spociﬂcntiou SRR

QMALIFICATION TESTING .- - -

Acceptmo tnt- - Accoptancc tuto -lnn bo por!ormnco tests to anuro- prope
functioning of the equipment. 4 _ T

Environmental Tests - The simulators will qpcrm in a controlled onvironmnt
It is not necessary, therefore, to environmentally test this equipment.

-%

- "-"‘-,'— .-
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SPECIFICATION C
SME-DN-24B -

TEST AND CHECK-OUT CONSOLE
_ FOR
HIGH ACUITY PANORAMIC CAMERA

31 October 1938 .
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ITEK Corporation
Boston and Waltham, Mass.

1. SCOPE

2., APPLICABLE DOCUMENTS

3. REQUIREMENTS

3.1
3.2

3.3

3.5
3.6
3.7

3.8

Component Parts
Basic Console Design

2.1

.2.2 Consols Functions
2.3 Instrumentation

2

Performance Requirements

3.1 'Conaoh Performance
3.2 Power Requirements

3.
3.
Engineering Manual
Reports

Drawings

Design and Selection of Components

4. QUALIFICATION TESTING

4.1 Acgeptance Tests

4.2

Environmental Tests

FIGURE 1

‘Date: 31 October 1958
Page 2 of 6 pages =
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1.

1.1

2.1

3.1

3.2

3.2.1

3.2.2

3.2.3

. This specification covers one type of test and check-out console to'pfbvidn !
for a complete functional operating test of a panoramic camera and cassette

o

'nm« 31 October 1958 -

SCOPE

v -
E

including indication of correct oporatiou of all mechanical and electrical
functions. :

APPLICABLE DOCUMENTS

The following documents of the issue in effect on the date of this specifica-
tion form a part of this specification to the extent specified herein.

SME-DB-1B  High Acuity Panoramic Camera

SME-DC-3B Cassette, ‘Tah-np. for High Acuity Panoramic éamra
REQUIREMENTS
Component Parts: The test and check-out cunsole shall consist of a ‘cha.uh-
on wheels containing the necessary instrumentation and circuitry to record .

or present for rapid interpretation the information provided by the camera E
system transducers and/or camera system circuits.

Basic Consele Design:

Configuration: The design of the console shall conform to the basic configur:
tion and space limitations as shown in Figure 1. The comsols weight shall be
kept at a minimum with a design goal of 750 lbs. ‘

Console Functions: The console shall be capablc of making fanctional oporn-
ting checks of the camera system which shall includs the fouowtn.: .
iy
{a) Constancy of Scan Velocity.
(b) Relative change of Scan Velocity dus to change of V/H Commands,
(c) Camera Cycling Rate. _ ;
(§ Fim Traosport Indication. 3
(o] Cassetts asti-back-up operation and film nmlﬁq iadicator opornt
{f) Data Rec Micao.
() Temperiturs
(h) Light Leak Dotuht
Aqtrumanintion: The mob shall contain standard commarcinl mmm.nn
eTe! acticable. These instruments shall be installed intagral to the
cmoh aud furnished as part of the console. Modification of these standard
instruments and the proper interconnections between them shall be included i
the conscle design. A 400 cps power supply shall provide powsr for the Pro-
grammaer and Camera-Cassetts. A power supply converting 60 cps line powe

m Appendix G




ITEK Corporatien CECREF - Date: 31 Octoberiess *
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3.2.4

3.3

3.3.1

3.3.2

3.4

3.5

3.6

e —

to supply the 28V D.C. requirements of the Test Console and Camera-Cas-
sette shall be provided. No batteries for prime powsr shall be used. All
power supplies shall be over-rated to allow fox system change and growth
potential.

General: Connecting means (wire) shall be provided for inter-connection
between the console and the camera system. Remots telemetering receiver,
if required, is not a part of the console. The console shall supply power
and operating control command signals to the camera system. The console
shall be capable of testing the camera and cassette on test fixtures as well
as when installed in the vehicle. The latter capability will be accomplished
by interconnecting patch cables.

Performance Requirements

Console Performancs: The selection of all components for the tests and
check-out console shall have accuraciss consistent with the accuracy of
the camera and cassette performance requirements as reflected in
Specification No, SME-DB-1B entitled, "High Acuity Panoramic Camera,"
and Specification No. SME -DC -3B entitled, "Cassette, '.l'ako-up. for ngh
Acuity Panoramic Camera." L

Power Requirements: The console shall provide the necessary power re- -
quirements consistent with the camera and cassette specifications referenc-
o4 herein for pre-flight check-out, The power required for the console shal
utilize standard 110 volts, 60 cycles, three phase, "Y", 4 wire (208V Phase
to Phase) supply. :

insering Manual: An enginsering manual shall be furnished which shall
contain tests and service procedures necessary to assure the satisfactory
operation of the console, This manual shall be furnished inthe form of
standard osalid reproduction and need not be prepared to any Mﬂitary
Specification. 2

Reports: All reports called for in the contract shall be of an engineering
type and need not be prepared in accordance with any special format or
Military Specification. These reports however, shall be complete and
inciude all necessary dats to properly permit engineering evalmtion, -

Draw : All drawings to be prepared for this project shall be working

 drawings of sufficient detail to permit fabrication of additional squipment at

a future time by an experimental or model shop facility. These drawings
need not conform to any mnitary Spoeiﬂcatha and shall include shetches
wherever possible,

Appendix G
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4.1
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ITI:K Corporuion RN : m ) - Datse: 31 October 1950‘ "-"
" Boston and Waltham, Mass. _ Page 5 of 6 pages
3.7 Design and Selection of Components: The design and selection of component:
' or this console shall be compatible with the performance and environmaental

requirements of the system. The best available items shall be used and the
components need not be in accordance with specific Military Specifications.

Spare Parts: A complete list of spare parts requested for the console shall
be furnished and delivered, as mutually agreed between ITEK/FCIC and the
customaer,

QUALIFICATION TESTING

Acceptance Tests: Acceptance tests shall be performance tests to be ac-
complished on the first deliverable console to assure proper functioning

of the equipment. The details of the tests shall be as mutually agreed upon.
by ITEK/FCIC and the customer. The acceptance tests performed on arti-
cles subsequent to the first deliverable will be of reduced detail as mutually
agreed upon by ITEK/FCIC and the customer.

ACCEPTANCE TESTS

{a) Mechanical and electrical inspection.

(b} Calibration check of all standard instruments in accordnncc
with normal procedure.

(c) Check of each functions the consols is dnlgmd to handle,
utilizing standard type of commands.

Environmental Tests: The test console shall operate in a controlled en-
vironmaent which will basically be that of normal room conditiona. It is
not necessary, therefore, to environmentally test the consols.

£l n e
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' ITEK Corporation
PBoston and Waltham, Mass,

ACCEPTANCE TEST SPECIFICATION

SME-EN-2B

TEST CONSOLE, 956-T60
AND SHIPPING CASE, 956-T64

31 October 1958

Enclosure 1
Appendix G

31 October 1
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2.

3.
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TABLE OF CONTENTS

SCOPE

APPLICABLE SPEC!I'!CATIONS DOCUMENTS AND
DRAWINGS

REQUIREMENTS -

3.1 Iaspection
3.2 Calibration
3.3 Funectional 7

PROCEDURE
4.1 Inspections

4.1.1 Mechanical Inspection R
4.1.2 Electrical Inspection .

-

4.2 Calibration

4.2.1 28 Volt Power Supply
4.2.2 400 CPS Power Supply
4.2.3 Recorder and Amplifier
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i.

1.1

2.

2.1

3.

3.1

3.2

3.3

SCOPE

This specification covers the tests and ptocodnru to be used in por!orm!n;’
the Acceptance Test of the Test Assembly, Console, FCIC Part Numbor 958

T60 and Shipping Case, FCIC Pnrt Number 956-‘1‘64. s ,,i

APPLICABLE SPECIFICAT!OM . WCU“ENTS AND DRAWINGS

The following .poclﬁcationa docunnu and dravin'l of the issus in o!foc?i
the date of this opocmcnion. form a p:rt d ‘this specification to the utont

specified herein:

eI

Specifications and Docmm - T .,_,:
SME -DN-24B Test and Check-out Console for High Acuity Panorunic h:
Camera s
SME-DY-3A  Shipping Case for Test Console '_‘ ;32
Enginesering Inctrnetioa)i;n;ajl Toat Co;.%ﬁl}‘"u 5
Drawings
FCIC 956-T60
FCIC 956-T64
REQUIREMENTS

Inspection: Inspections will be performed, as described in detail in Scctim
4, assuring that the Test Console satisfies the design roquircmnu as npq
cified in Specification No. SME-DN-24B. e

Calibration: Calibration tests will be performed, as described in dotuif
detail in Section 4, assuring that the Test Consols will interpret and nco:«
sccurate operations of the Camera-Cagsetts as specified h&uciﬂesﬂon_
No. SME-DN-24B. : .

Functional: The Cnmn-Ca-um and Console ﬂmn be tasted to'othcr.
‘described in Section 4, to insure that the Console meets the por!ormnpo X
quirements as specified in Specification No. SME-DN-24B. Thare dllnh
no malfunction in ths Camcn-Cuutto cmud by connection to or opon ti

of the Test Conool.

PROCEDURE




"7 ITEK Corporstion .
Boston and Waltham, Mu 8.

4.1
4.1.1
4.1.1.1
4.1.1.2
4.1.1.3
4.1.2
4.1.2.1

4.1.2.2

4. z.l

4.2.2

4.2.3

4.2.3.1
4'2. 3. l‘ l

4.2.3.1.2

Calibration: Perform ths following cdﬁrution tests of the various com-

Inspections: Inspections shall be porformd, undnr ITEKI!‘CIC Qulnty

Control and customer uhctod wl.ta.uu. if desired.

M.celnnleal Inspection: Pcr!orm tln followln‘ mechanical lnspcetlonl to

the referenced dl'nwlngl. DT e

e ; ‘::.;..,..* ,.,-:-;_

Determine that Test Conlolo and Bhlppin; Cuo do not exceed the outl!.no
dimensions shown. Iupoct for correct markin's on Shlppin. Case.

Inspect for workmanship including chmlh.n. neatness, and general
physical appearancs.

Inspect for tightusn of screws and securing devices; ct;eck that teet::
cables mate properly with console connectors.

Electrical Inspection: Pnrform the iollwin; electrical inupoctiom to
the referenced drawings, _

Inspéect for poaltivo and secure solder commections on compmnu ud
cable assemblies. ° e e

Inspect for pProper size and types of fuses, vacuum tubes and plug-in o
devices, such as relays, stc. | e s

ponents of the Console described herein, using calibrated standard tut;
equipment. Cunsole to be turned on for 30 minutes prior to rocordh; £
calibration measurements.

-'-".—i

28 Volt Power Supply: Measurs output voltage and record in data -luet.

voltage to be 22 to 29.5 volts D. C. e

-i:_

400 CPS Power Supply: Msasure cutput voltage and record in dntl. lhut.
voltage to be 114,85 to 116.15 (115V¥ 1%). Measure output frequency a:
record in data sheets; :r.qu.ncy to be 399 to 401 CPS (400 CPSm ¥°0. 257

t‘

Recordsr and Amplifier: Check calibration of the recordsr and unplifh:

(dual channel) as described herein. “HE
.13&.
Recorder Test o

Turn the SELECTOR switch to "standby".

l:.f £ ‘A

Turn the CHART SPEED switch to "25", Twesnty-five millimeters por

sscond is fast enough to align chart paper and slow enough to conurvo
chart paper. 2

m . Enclosure 1 _ 1
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‘.z. 3. 1.3

4.2,3,1.4
‘.2.3.1.5 )

4,2.3,1,6
4'2.3.2.
4.2.3.2.1

4.2.3.2.1.1
4. z. 3‘ 2. l'z
4. z. 3. Z.ll3

4.2.3.2.1.4

4.2.3.2.1.5

4.2,.3.2,1.6

4.2.3.2.1.7
4.2.3.2.2

4' 2. 3. z. z. ‘

Turn the POWER switch “on".

Turn the SELECTOR switch to “tnmll«“' ‘I'hh is the opontloml niﬁc§
which starts the occluoguph. --j_j . ‘ L ‘-:;,- :

Amplifier Test
alancing - To balance either chml of the amplifier, procud as !onmn

‘).

Center thoponontln chart by means olth mchmicalmcmoﬁng ad-
justment on the ponmotor.

oh M “

Turn both VOLTS/CHART LINE switches to “off". Turn the unpunoi *
POWER switch to "on" and aliow 10 to 15 minutes for the amplitier to, -
warm up. Cm ey e m G Z

n‘-&

A

Turn the oscillograph "on"'. | | ' LT

vy

Set the INPUT switch in the "balanced"” position. <oass
Turn the CALIBRATION control full clockwise and brhq the o'cme(ﬁ;?
pen approximatsly to chart center by means of the "B" (BALANCE) contrt
Turn the CALIBRATION control full counterclockwise, then full clockwill
noting the direction of pen deflection as the CALIBRATION control is turr
in a clockwise direction. ¥ the pen is deflected to the right, turn tln“"ﬁ
(BALANCE) coutrol in a clockwise direction until no pen deflection is not
as the CALIBRATION coatrol is operated. K the pen is deflected to gb. 4
left, turn the "A" (BALANCE) control in a counterclockwise direction .3
until no deflection is noted as the CALIBRATION Control is mrmd.

Calibration - Calibrate the unpnﬂ.r as follows: i
Turn the VOLTS /CHART LINE switch “off*' and set the INPUT

the "balanced" position. If the cscillograph pen is not on the cmrlhi
of the chart, repeat the "balancing” procedure described above. _‘,‘_’ﬁ_-ﬂ;



4.2.3.2.2.2 Turn the VOLTSICHART LINE Svltch to the “Caﬂbrm" po.i.ﬁon lnd

4.2. 3. 2.2‘3

~ control to obtain a pcn deflection of 20 chrt lines.

4.2.4

4.2.4.1

4.3

4.3.1

4.3.2

4.3.3

4,3.4

- ITEK corporation‘
Boston and Waltham, Ma

_g-

T~t»

adjust the CALIBRATION control as necessary to obtain a pen deflec-
tion of 20 chart lines below center. (Pen deflection below center h'l-“‘ X
dicates positive signal.) Turn tln VOLTSICHART LINE switch to "d"%
Check 20 line deflection by again turning the VOLTS /CHART m”ﬁt‘?""

to the "calibrate' position. If necessary, readjust the CALIBRAWN o

Control Panel . “‘

_Control Panel. Operate the camera- cassetts at three

'I‘hnor. Msasure the elapsed tims versus thnt iadlcmd on-the 'rhnor
durin; a scan cycle and record on the data sheet, Time to be acmm
tod 1 second. , N ,3_
Functioul Tests: Functional tests ducribod herein ohn’bo por!omod
to assure that the Test Console and Camera-Cassette cperate compatibly
together. The Test Console shall cause no operational mﬂunction of the
Camaera-Cassette. Rufer to Instruction Manual for Oporathu o!thc ‘l‘cst
Console in all tests described horoin e @‘m i
T e L s s ks
Constant Scan Velocity: Opsrate Camara-Cassette at nominal eyeun' rat
Read the Scan velocity variation over the scan portion of the sweep. Vel
ocity to be within ¥ 2% of nominal over the scan porticn. Prior to this te
record transport indicator reading in space provided om data lhoot !or l‘i
Transport Tests. _

Film Transport and Cassette ggntion- Mur tho test of 4 3 1 abcn ’b
serve the reading of the Transport Indicator Counter and compare this =
count to that before the Test of 4.3.1. This is a Go-No-Go test hdica 32
ting proper film handling, &

Camera Cycling Rate: With control pansl operate switch "df" aul conao
telemsetering switch "on", operate the V/H "Step” switch to cause the Vl
Computer in the camera to operate over the sleven (11} positions. Obux
that the V/H Computer is sequencing according to the biaaly readowt on t
piod ukehdir
the Control Pansl command simulator “Step” switch, Cye¢ling rate to’

within? 2% of the nominal for the selected commend inpwt. The pnu-é
of the nadir pulse should be recorded ontho data m

Film Footage Indicator: Perform pre-operating test for ﬂh hn pcr 2
instruction in Console Operating Manual, This is s CGo-Ne-CGo 'l'u_ti 4

."’\
N

i G
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4,3.5

4.4

Data Recording: The !ollowln' data dgu.h are tutod tor opornbn__

g
quency Recording, Digitote lllumination, Horison Camera f1, M
Camera #2, Temperature Sensors, and Light Leak Detector. Roeordr'-
the check-offs on the dnu -hut !or thau tutn. whigh are Go-No-Go:'-

type tests.

Overall Acceptance: Successful comphtlon of the tests describe
Puquﬁ 4 above constitute an ucoptanco of the Console and 8
Case. o)

during a part of the pre-operating test. Time, Fiducial Laimps, Fred

ALY SRR,
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SPECIFICATION

FILM RETRIEVAL MAGAZINE
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This lptclﬂcntm d.ocribol a mqn.h. !or totri.oval d !ﬂm !rom he ta
up cassette. This device can be used to Femove test quantities of !llm '

Figure 1. T
APPLICABLE DOCUMENTS o |
SME-DB-1(B)  High Acuity Panoramic Camera
SME -DC -3{B) Cassette, Take-up, fc;r lu'h MAcuity Camera -
REQUIREMENTS

a. The projected area in one plane ahn aot mud L xi"

b. The capacity shall be not lese than 250 of thin base {. 0035") ‘70 ms

¢. The unit will be light-tight with an access cover to remove the spool,

d. Take-up will be motorised utilizsing a miniature DC motor.  -{-i¥

e. Varisble quantities of fiim from 1' to 250" in 1' increments will be be 3
metered, using a small predetarmining ratchet coqnt.r LSTA

QUALIFICATION TESTING

a. Acceptance Tests

Accaptance tests shall be performed on each deliverabls unit to um
proper functioning. These tests shall inluo that the unit wm uuot )or-
formance regquirements. B =

b. Eaviroamental Tests

required.




[[oUTUNE DRAWNG FOR FIM RETRIEVAL WMAGAZINE. |
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SPECIFICATION
GO-NO GO CONSOLE FOR HYAC I
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1., . SCOPE

1.1 This specification covers one type of rack mounted console to pro-
vide an indication of flight readiness for a panoramic camera ln the
blockhouse at the launch site.

2, - REQUIREMENTS

2.1 Component parts - The rack-momnted console shall consist of a cha:
sis for mounting on a standard rack using s prime-provided wire 1ir
to the camera. The chassis shall contain the necessary clrcultry i<
monitor certaln events in the camera and deliver to an operator a
single indication that the camera and assoclated system are ready.

2.2  Basle Console Doslqn
L he e

2.2.1 Console Functions - The cansole shﬂl be cl.;nble of asccrtdnlnq th:
each of the following is true:

a. Film has not broken

b.  There is no gross light leak in the camera, A grasslig
leak is defined as a rupture in the camera housing such that tt
{llumination 1evel exceeds 0. 001 footcandles,

¢. The camera mechanism has operated through three con
secuttve cycles upon receipt of 2 command sigmal from the cc
sole to cycle,

These three determinations shall be made automatically by th
cansole and there shall be no visual indication to the operator that &
of the individual checks are positive. The successful compietion of
three requirements shall be announced to the operator by means of
single "ready" light. An output jack on the front panel shall provid
a circult closur e for remote indication and/or remote actuation; the
cuit closure shall be electrically independent of the console clreultr
Thecamerash;ﬂbeuﬂomatlcﬂly urnoduﬂattheeompletlmdtt
readiness check.

2.8 Performance Requirements

2.3.1 Time for Indication - The console shall require a mintmum of 6 sec
and a maximum of 10 seconds to accomplish a readiness check,

mm 2 Appendtx 1
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2.3.2 Fall Safe - On the premise that an unnecessary flight postpamncnt

2,8.3

2,3.4

3.2

s economically preferable to an unwarranted go-ahead, the consocle
shall be designed fall-safe, L. e., the logical addition of the three
determinations shall be made in a positive way. -

Reliability - To avold expensive flight postponements, every effort
shall be made to ensure reliabllity in the console; L. ¢., emphasis
shall be on simplicity rather than sophistication in eircuit dasign,
Power Requirements - The conscle shall not supply operation power
to the camera. The power required for the console shall utilise
standard 110 volt, 60 cycle, single phase supply.

QUALIFICATION TESTING

Acceptance Tests - Acceptance tests shall be pu'formmice tests to
assure proper functioming of the equipment.

Environmental Tests - The go-no go console will operate In a cone=
trolled environment. It is not necessary, therefore, to test this
equipment environmentally,

Appendix I
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APPENDIX J
- LIST OF DARKROOM EQUIPMENT
AND SUPPLIES
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LIST OF DARKROOM EQUIPMENT AND SUPPLIES. . -

HYAC I PROGRAM = -

EQUIPMENT ORSUPPLIES PRIME BASE .o
Fisher Processor, as modified In Enclosm 1, hereto X %
Kodak Safe Lights 2 each ' X
Weston Thermometer X
Trays, stainless steel 3 each X
Beaker, stainless steel 2 each X
Fumnel, stainless steel T b4
Mixer X
70mm processor Micco X
Microscope and case | | X
Densitometer Weston X
Sensitometer Kodak 101 Model X
Timer Gralab X .
Step Wedges 3 each X P
Statlc Master Brush X
Magnifier 2 each g
Chemicals, Initial Supply X -
Paper Cutter X '
Misc, Photographlc Supplies, initial supply X.

X

Light Table (with minimum of 8" x 18" viewing surface)

Appendix J



1. Provide air pre-hesting chamber to increase drying rate.
2. Replace squeegee wiper blades with sponges or other sultable materia
to aliminate seratches,’

S oan

.w;}
g
LI

Enclosure 1
Appendix J
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TRST CONSOLRE SPARE PARTS LIST

Part No. Item Yendor Qty.
Model 1500 2000 cps Power Oscillator 2
RD-2622-00 Oscillograph Recorder 2
RD=-5621-00 Dual Channel Amplifier 2
RA-2921-30 Ink, Roll Chart Paper 4 dos.
rolls
RA~-2821-30 Ink, Pen 4
RA-2760-16 Ink, Red, Pint 2
Model 8§8-32-30 28 Volt Power Supply |
SAR-SS-1 Amplifier 2
PPM-50-3000 Capacitor [ 1
Am=1020 Rectifier, Matallic 8
PT-530 Ractifier, Metallie 8
656DC Lamp 12
FRM-15 Puse, 15A, 125V 12
MDX-7 Fuse, 72, 125V 12
2N176 Transistor &
2N441 Transistor 25
3AG,6.25A,125V Slo-Blo Fuse 12
3AG,1.5A, 250V Puse 12
AAG,2A, $lo-3lo Puse 12
3AB,3A,125V Fuse 12
3AG,3/4A, 125V, Slo-Blo Fuse 12
5Y3GT Vacomm Tube 4
SU4GA/ GB Vacuum Tube 4.
6x4 Vacuum Tube &4
12A17 Vacuum Tube 20
12AX7 Vacuim Tube 12
- 0A2 Vacuum Tube 8
12BW4 Vacutm Tube 8
5687 Vacuum Tube 16
5881 Vacuum Tube 8
6550 Vacuum Tube 16
S6 3 Watt Lamp 16
47 Lamp 10 .
126621 Neon Lamp Assembly 4
TR132-R Mercury Battery 4

AFPENDIX X
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CAMERA SPARE PARTS LIST

Part No, Rame ' Quantity
956-80 : Commutator 2
956-429 Boot, Lena to Camara 2
956-518 Boot, Camera to Vehicle 2
956-519 Boot, Horizom &
956-520 Cap, Lens 2
956B19 Brush Assembly 2
956830 Preamplifier Assembly 2
956878 Lamp Assembly, Digitote 2
956879 ' Tiducial Assembly : 14
956B80 Fiducial Assembly . 2
956B87 Drive Motor Gear Assembly 2
9568112 Lens Assembly, Digitote 2
956B139 Accelerating Control Assembly 2
9568144 Supply Assenmbly, Synch Pulsing 2
956C10 lLamp Assembly, Frequency - 2
956C11-1 Aperturs 2
956€C11-2 Aperture 2
956C11-3 Aperture 2
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SPECIFICATION

SME-DY-1A

TRANSIT CASE -~~~ - % ofsd

FOR

HIGH ACUITY PANORAMIC CAMERA
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1.

1.1

2.

2.1

3.1

3.1.1

3.1.2

3.1.2.1

3.1.2.2

3.1.2.3

a S et

SCOPE

This specification covers the design and manufacture ot a tnnait cuo Ior tho
High Acuity Panoramic Camra. FCIC Pl.rt No. 956-A1. e e

APPLICABLE DOCUMENTS . - . =

-----

The following specifications and drawings in affect on the dntc of this cpec!-
fication, form a part of this specification to the cxtont spcci.ﬂod hcuin. o

I

A, Specifications R . N .

SME-EB-5A - Envi.ronmnul '.l'nt Spociﬁcntioa datod 31 Oct.
MIL-E-005272B - Environmental Testing

MIL.F- 14072 {Sig C) - Finishes for Ground Signal Equipmnt. '

B. Drawings .

FCIC Drawing No. 956L.73

DESIGN REQUIREMENTS

Physical Description

General - The transit case shall be constructed from Balsa panels with 0.016'
aluminum faces and the necessary aluminum extrusions. Suitable gasket ma-
terial shall be installed between the case and its cover. Case shall be equipp:
with an Atwood Morrill Duplex Automatic Relief Vilve Modsl No. 5462 or
equivalent,

Details e
Cover - The cover of this case shall not be hinged and shall be completely _i" -
movable. The cover shall be fastened to the cxse on all four (4) sides by re-
cessed spring loaded clamps of a type which will enable the case to meet the .
test requirements herein specified. Provisions shall be mads for !ocﬂq t.ho
cover in its closed position by means oi key operated locks. R ok

Handles - The transit case shall be equipped with four (4) spring load.d rocu
bandles. '

Q 4‘&
Interior of Case - The interior of the case shall be {itted with moldod hair ino

or equal to protect the camera against the tast requirements herein specified.
In order to protect camera gearing, etc. from pisces of the molded halr vl:i.c1

Appendix L B s
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3.1.2.4

3.1.2.5

3.1.2.‘

3.1.2.7

3.1.2.8

3.1.2.9

3.1.2.10 Workmanghip - The truult case shall be mod and finished in a

4.

4.1

may become dislodged a smooth protective vinyl coating or equivalent shall
be sprayed, dipped or applied in some other manner, to sll exposed surfaces
of the molded hair, Fairchild Drawing No. 956L73 gives the outline dimen.
sions of the camera which shall be transported and stowed in this case. Pro-
vision shall be made inside the case for the following:

a. Space for stowing & box 4" x 1-1/2" x 1-1/2".

b. Sufficient spade around the open sides of the camera for a dﬁu!cant
packaged in bags of a type approved by FCIC.

Dimensions - The approximate insids dimeasions of the case shall be 50" x
50" x 24", The thickness of the molded hari inserts between the walls of the
transit case and the parts of the camera which are supported by the inserts
shall not be less than 4.5 inches.

Weight - The weight of the transit case shall abt exceed 75 pounds. The case
shall be designed to hold a camera which does not exceed 85 pomds in wdght

Materials - Materials which are flammable, toxic, fungus nutrient, eorrosiv
etc., shall not be used wihout suitable protective treatment,

Finishes - Material used in the transit case shall be finished in accordance v
finish Specification MIL.-F -14072 (Sig C). -

Color - The extsrior of the case shall be painted light blue eolo: No. 501 Fe:
eral STD No. 595 Color No. 15102. ‘

Marking and Identification - All four (4) sides and top shall have stenciled th
warning "Fragile-Delicate Equipment” and “This Side Up"”. The sides shall

have arrows indicating the up direction. The stenciling shall be in d:nqo-j
yellow, Color No. 506 Federal 8TD No. 595 Color No. 13538,

thoroughly workmanlike manner.
SERVICE ENVIRONMENT
The transit case with camers installed 4 mnd so M no fixed pu

or assembly will become loose, and ne meyll
undesirably free or sluggish in o B
ments listed below. The transit cass Alis
damage under these service environmitlits.

Temperature - The transit case with camera shall be capabls of safe ntorq.
and transportation under the following conditions:

SENEr hopena
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a. Lower Limit - minus 65°l‘ for pcriodc of l.t lout 8 houﬂ dnntion.

-_-..p.-«-..:.,.-f

—M" -?!'--.-—4

b. Upper Limit - plus 125°r plu the ful.l lmplct of nhr rndhtion of -
360 BTU/eq.ft. /hr., for periods of 4 hours per day, or 160°F with
no solar radiation for p.rbd- of 4 hours » por dny, which sver h*- . L-f.
greater. . 3

4.2 Atmospheric Pressure - Trmlt case chll.l be duigud to withstand atmt;
pharic pressure ranging between 3,44 inches of mrcury and 30,5 hleh.- et
mercury.

4.3 Fungus - The transit case shail be capable of 'iﬂuundin( Fungus Resistance
Tests in accordance with MIL-E-005272B.

"E.

.'mm

4.4 Humidity - Transit case shall be designed to withstand relative fhnmim- wp
to 100 per cent, including condensation due to temperature change. Test in -
accordance with MIL-E-005272D except that 5 cycles shall be run instead of -

10 cycles. R

4.5 Watertight - The transit case shall be made wmrtl'ht in accordnnco wq{th
MIL-STD-108C Table I1. I <
& Tz
4.6 Other Atmospharic Elements - The transit case shall be dulgu‘ to with- '*
stand and to protect ths csmera {rom any of the probable combinations of ;
the following atmospberic elements: rain, snow, sleet, hail, i.¢.,fog, .
smoke, wind, ozone, sand and dust, sunshine, salt and mnoc!n atmo.phou
’%

~

4.7 Shock - The transit case 'hh camera shall be capable of vithahndh' a .hock
of 40g with a 2 millisecond rise and 6 millisecond dwell, at least once along -
each of three mutually perpesdicular axis. The decay time shall be such that
the area under the decay portion of the acceleration time curve h hn thlnj}
50% of the total area. i __;s»_" :

4.8 Drops - 'ﬂutrmitemthhctﬂnchnh«pﬁhd'wdrcpli
m.ﬂucm-uh“hmmm:lmmhdmﬁrumjum
t\nuyp-rpndlcuhruh wdaqmuum-.._ _;,__,__r.__. ‘

4.9 Yibration -mtrul&mcmumnm-wmnﬁnhm cou-,
ducted under beth uu& uﬂ cycling conditions as follows: s

4.9.1 R - Resonsnt Lyidyms ﬁ‘l shall be hhmhud“ﬁy m the ixoq;on
applied vibration sly rough the 5 to 500 cps hw at double m—’f’;
plitudes or acceleration ot énceeding those given below: ’ o

Y

= 0 sereese

&x




4.9.2

. the specimen lhnbovlhuudtormwm.uhm under the

S cps to 27.5 cps
27.5 cps to 52 cps .
52 xps to 500 cps -
This procedurs shall be £ollouud meouivoly for vﬂ:utlon applicd alon.’
each of three mutually perpendicular axis of the cases. The case shall be"

vibrated for thirty minutes at each resonant nods encountered. When re-

sonant frequencies within the specified frequency range are not apparent,
cycling conditions given below:

Cycling - The test frequency shall vary linearly from 10 cps to 500 cps an
return to 10 cps in a 15 minute interval, Between 10 c¢ps and 52 cps, the
double amplituds applied shall be 0,036 inch and from 52 cps to 500 cps th
vihratory acceleration shall be ¢ 55,

. . . Cmean
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SPECIFICATION

 SME-DY-2A

TRANSIT CASE FOR
FILM TAKE-UP CASSETTE OF

THE HIGH-ACUITY PANOR.
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’ l -

1.1

z.l

3.
3.1

3‘1.!

3.1.2

3.1.2.1

- cover in its closed position by means of key cperated lecks. N

3.1.2.2

SCOPE

Part No. 956E2. o R
APPLICABLE DOCUMENTS ~

The following specifications and éuwhp h aﬂut on tlu uu d‘ thh lpocl-
fication, form a part of this lpoc!ﬂeuh hth m upoelﬁod hrdn.

A. Specifications ' ~ "::-i.;l_ | |
SME-EB.5A -l:nvh-omnnl Tu& Spocﬂieatlon datcd 31 Octob.r 1

MIL-E-005272B -Environmental Testing.
MIL-F-14072(S1g C)-rinhhos for Grmd!l.nal Equlpm-u.

B, Drawings , R

FCIC Drawing No, 956L21
DESIGN REQUIREMENTS , S Seeid

Puystest Desertption .' Cw i

General - Tho transit case shall be constructed from Balsa panels wﬁh o. 016
aluminum faces and the necessary aluminum extrusions. Suitable gasket ma.
terial shall be installed between ths case and ite cover. Case shall be equipp
with an Atwood - Morrill Duplex Automatic Rellef Vuln Model No. 5462 or_
oqulvahnt. } s

Cover- The cover of this case shall not be hinged and shall be eemplouly ro-
movabls. The cover shall be fastensd to the case on all four (4) sides byro-
cessed spring loaded clampe of a type which will enable the case to mtth

test requirements herein specified. Provisiens shall be made for locuq %.

Handles - The transit case shall be equipped with two (2) opril' loadod mu:
handles.

m . Appendizx M
[T ' : e
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3,1.2.3 Interior of Case - The interior of the case shall be fitted with a molded poly-~
urethane insert of proper density to protect the cassetite against the test re-:
quirements herein specifisd. The cavity in this molded insert shall have a .'
smooth surface 50 as not to mar or in any way deface the cassette ur!uu
- and in addition shall fit the unit sumgly when installed. = Fairchild Drawing -2 3
No. 956L21 gives the outline dimensions of the cassette which shall be trans-
ported and stowsd iuv.this case. Provision shall be made inside the case for
sufficient space arcund the open sides of the ctuom for a dessicant puh;oe

in bagse of a type approved by FCIC,

3.1.2.4 Dimensions - The approximate inside dlnoubnl of the case shall be 32" x
' 32" x 11", The thickness of the molded hair inserts between the walls of the
‘transit case and the parts of the cassette which are supported by the hum
shall not be less than 3,0 inches. _

3.1.2.5 Weight - The weight of the transit case shall not exceed 25 pounds. The case

2 shall be designed to hold a cassette vhich doss not exceed 20 pounds ia wot;h!

t

3. 1.2.6 Matothh Materials which are flammable, Mc. {fungus nntrhut, co:rooim
etc., shall not be used without suitable protective treatment. Bl ani

3.1.2.7 Finishes - Material used in the transit case ohll be finished in o,ccordo.nco w
finish Eeﬂleation MIL.-F-14072(8ig C). _ 5

3.1.2.8 6 ¥ - The exterjor of t!u case shall be painted light blus color No. 501 !‘od
$TD No. 595 Color No. 15102, P
3.1.2.9 Marking and Identification - The top of the transit case shall have .mn;a t

: : warning “"¥ragile-Delicate Equipment, " and "This Side Up." The stenciling
shall be in orange-yellow, color No. 506 Federal STD No. 395 Color No. 135

a—-

3.1.2.10 Work - The transit case -haﬂbomndnctucdmihllhodhatl;e-
r workmanliks manmer, . ,M’;

. - "f:. t‘f
3.1.2.“W—AWWMH mmmgu
:  C4 the one side panel of the case. It shall be vented to the iaterior

the case where the cassetts is located. The indicator Mhstnochlhr

to the Culligas Co. typs No. 6942 and meet Specification llo. :m.-x.-zuu :3
3.1.2.12 « The corners of She cover aﬂemohanm&owmrm
. stacking cases one on top of the other. ,z,f«

4. SERVICE ENVIRONMENT _ o 4

. . - ) ':-‘
L,
. P
’ Appendix M g
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4.1

4.2

4.3

4.4

4.5

4.6

4.7

" and transportation under ths Iollowtn' cnndltiuu

2
31 October 1958
P-lﬂdsmn”'”

Zze

] ;

N _u'r

The transit case with cassette instalied shall be dnl.nd 80 M no nud
part or assembly will become loose, and no movable part or assembly wﬂl
become undasirably free or sluggish in operation when subjected to the ser-
vice environments listed below, . The transit case shall also protoet t.ho cas-
ntto from any damu \m&r tluu urv!co onvironmm <t

,..& _3; ..‘_'«“.;ﬁ_"”* T - “Ep
Temperaturs - The trnnlit case wlth cassette alun bc elp.bh ot u!o mrq

»

a. Lower Limit - minus 65"!‘ !or poriodl dlthut lhmoduttion.

b. Upper Limit - plus xzs"r plus the full mpm of solar radiation of
360 BTU/eq.ft. /hr., for periods of 4 hours per day, or 160°T with
no solar radiation for poriodo d 4 hours. por hy. which sver h
greater.

Atmospheric Pressure - Transit case shall be dnign.d to w m--
pheric pressure ranging between 3. 44 inchn of mrenry anl 30.5 lnchu ,°‘
mercury. R -

Fungus - The tramit case -hnll be cap;l;f:of GM l‘lngunlnhtanc
Tebsts in accordance with MIL-E-005272B., 7 =
Humidity - Transit case shall be designed to withstand rohtﬁo hmfllthl u
to 100 per cent, including condensation due to tamperature change. Test in
accordance with MIL-E-005272B except that 5 eyclu M h ren hnu.d of
10 cycles. B N "“’
Watertight - The transit case shall be made watertight in mﬁn‘:o vith
MIL-8TD-108C Table 11.
Other Atmospharic Elements - The transit case shall be designed to w!tll- kY
stand and to protect ths cassette from any of the m Gm

the following atmospheric elements: rain, snow, Al 4

esach of three mutually perpendicular axis. The { e g
the ares wnder the decay portion of the acceleration H " i
50% of the total area. e
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4.8

‘.9' l

4.9.2

Drops - The transit case ‘with-cassette shall b. upnblo of wlthoundhg drop
to a flat concrete surface in both directions along each of the three unJor m
tually perpendicular axis. l-lc!.ht of dnp lhll be 18 inches. o
Con = :'!‘.
Vibration - The trmlt case and cuutu .lull vltluhul vibnthn tut- cnn
-ducted under both resonant and cycling conditions as bnowr LI
’ L 'f'l‘al
Resonance - Resonant !raqunci.ol ahnll be llttonnh.d by varying the !ro-
quency of applied vibration slowly through the 3 to 500 cpe frequency at '
double amplitudes or accelerations not excesding those given below:

d

Y

Frequency | .. Double Amplitede or-
' Vibration Accelsration
5 cps to 27.5 cps ."."I.)j '
27.5 cps to 52 cps . 0.036 inch
52 cps to 500 cps + %

-

This procedure shall be followed successively for vlu-ntion applied l.lon;

sach of three mutually perpendicular axis of the case.  The case shall bo‘“—;,;
vibrated for thirty minutes at each resonant nods encountered. When re- -
sonant frequencies within the specified frequency range are not spparent,
the specimen shall be vibrated for one hour along each axis undsr the
cycling conditions given below: o T
Cycling - The test frequency shall vary linearly from 10 cps to 500 cps uld
return to 10 cps in a 15 minute interval. B.hon“cp.ud!lepo. the -~ -
double amplitude applied shall be 0.036 inch and from 52 cps to 500 cps thc
vibratory acceleration shall be ¥ 5g. ‘
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SCOPE
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DESIGN REQUIREMENTS

3.1 Consatruction

3.2 Console Configuration

3.3 Test Comsole Protection
3.3.1 Drop Test
3.3.2 Temperature -
3.8.3
3.3.4 Humidity

FINISHES
MARKING AND IDENTIFICATION

81 October 1958
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3.2

3.3

.31

3.3.2

SCOPE s TE |
This specification covers one type of Skippiag Case used to store and’

=

protect the Teet Conscle, Part No. 986-T60, during transportatio. .
Fodersl Standard 606 ~ Colors * -
ANA Bulletin 166 Colars, List of Standard Atrcraht, Glossy
DESIIN REQUIREMENTS . E
Copstruction The case shall be constructed of the most

Sour (€ key operated latches lor or equal), twe (2) each to

W The Test Console consists of & Stesl Frame -
with ene sides, top and bottom, various test lnstru- -
ments mounted on 19" rack panels. The Test nzmns
compiste. The overall dimensions of the Test Console front

e
g S TR




. ITEK Corporstion SEORET . S1Octcber 1068 -
Boston and Waltham, Mass, SR anadqngu |

3.3.3

3.3.4
3.34.1

3.3.4.2

Fungus: The Test Console sh.ubcprotectodnqumtmngusin '

Humidity |

toastoraqatempenturod-ﬂﬁ%forahoursmdtolmwhm
subjodedmastmumpum.dlw%‘tm 4 hours.

environments encountered in the United States

The Test Console, while stored in the Transit Case, shall be pro-
tected aguinst umidity of up to 100%. A 16 unit Lantuck Bag, Protek-
Sorb, 121 Silica Gel, Davidson Chemical Co,, Code No. 38-10-3X-
1951m-oqntvalm maesting the requirements of Specification MIL-
D-3464A, Cllss23hnbo|munedhasnlhbhplmlnthemu
Case.

A humidity indicator shall be installed on one of the sides or the front
of the Transit Case, and vented to the interior of the case. The humi-
dlty indicator shall be Type No. 8042, Culligan Co., or the equt
thersof, meeting the requirements of Specification MIL-1326860. "™
mmmuwmmmmmmwm
humidity indtcator.

FINISHES

All aluminum shall be protectsd by shodizing prior to painting. The -
shipping case shall be painted with Alreraft Gray Color No. 16473
of Federal Standard 565 or to USAF Color 512 of ANA Bulletin 166.

MARKING AND IDENTIFICATION ,

"The four (4) ends and top shall bave two (2) inch high markings,
'FRAGILE - DELICATE EQUIPMENT' and 'THB END UP'. The
ends shall have arrows indicating the 'up' dlrection. ,Thmrkhqa
smumaummlmdmmwmv

e g
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ITEK Corporation -~
Boston and Waltham, mss_. -

 Field Operations for the project are dlvlded into two sepu-m phases-

."u‘"%ﬁa ‘:. LLuse

Phase I - from December through tho end d the proqram T Lﬁf

This phase will include trl.lnlnq lnd m'lentltlm a.t ITEK and FCIC. This

training of Field Service Personnel wﬁl be supplomonted by thelr ptrtlcipltlon
in test programs conducted at both ITEK andFCIC Tha tnlnlnqproqu.m wm
not be formal, but will completely hmlllnrlu thse lndlvldqa.la ﬂf,hfgi E_gchn.nl

cal, electrical, and optical functions, tdoustmtnts tests and fleld repair prS-
cedures of the photo sub-system, as well as the spochl processim and evalna.tlom

to be foll owed.
Phase I

into two general categories: Indoctrination and Tostlng- md q)er-.tlms
a. Indoctrination

b. Testind _
This phase will include testlnqotmhea.men mdcnssettoo.tthe 3
rrime's and his customer's ft.cllltles to: _ _ : _ '1' _;tf"

- . ,':i:.':-:d:{



. (1) Demonstrlte suw Olm'ltlcn lndqm.luy
e S LR R

(2) Verw ca:mm and cassette ébmptibmty wlth

| Py s ik e o Cesdel
Film processlnq :nd lm_Jnls"d results tram thoae tests wul ano

g:n’ E ¥ ,ab i ;:j..

n-u-x

i k.
quired to evaluate systam per!ormmce. 'I'ho apecm tost equlpment |

E e s

Supervisor. This team will be avamhletm'workatantimesas '

-u—..‘.___,;.._‘ %

but as a minimum, theirnormnworkwenkwﬂlbowhours." :

mance of the system,

1 o §
s -
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L " HYAC 11 TEST PROGRAM =Y

: ' . SR

i!. ) B o . . - — -u._ e ‘g

FOREWORD ' S e e TR

This task shall include effort ntluzin; tho lpochl tut oquipxnont yrovidod by thr

K .z .,_1-:3,
pro

- A

customer for complete performance environmnul tutlng of thc camera to provc thoi
performance of the unit under laboratory--imulatod mght conditions. This includu

the Environmental Test Facility (ETF) operations, thc dollgn and tnbricatlon:! jl‘l, _
fixtures, and provision for instrumentation during tuti.ng It includes the .ﬂort re-
quired for component and subassembly telting as well as complete camera subayltom

environmental qualification tests and camera mbly-tem rolhbility and lifo toltl. ) 'l'hl

effort is described in the HYAC 11 camera test program ia both extent md .c
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HYAC II

1.0

1.1

1.2

2.0

CAMERA TEST PROGRAM

INTRODUCTION

" Because of the nature of the program, the tight time scale between con- .
ception and firet article, and the additional development complication of the
unusual reliability required of the camera subsystem, a thorough ground test
program will be instituted. The philosophy of the program will be to achieve
the highest possible degree of reliability and thus assure & maximum proba-
bility of success of the photo mission. The program will include both perform
ance and environmental testing and combinations of both where possible. The
culmination of the ground test program will result in articles for the flight
program which should operate with a high degree of success,

It is expected that as a result of this Test Program, recommended en-
gineering changes will be instituted rapldly. This will ineure that operational
dates will be met. , .

Scope: This report provides a compilation of the significant aspects of this - -~
program and defines the procedures to be followed during various phases. It
covers the test plan by contractor areas, test proceduras, facilities, support
equipment, methods of data recording, analysis, and other requisite factors.
It aleo covers performance and environmental tests both for components and .
the total photographic subsystem including the efforts of the ITEK Corporation
and its subcontractor Fairchild Camera and Instrument Corporation,

Purpose: To set forth the formal ground and flight test program which will
functionally qualify the photographic subsystem and its components and to
ascertain operational readiness.
TYPE TESTS o
The type test will be applied to a non-deliverable camera and cassette, -
This test is primarily intended to prove the design. Two camera and cas- *
sette units will be retained by ITEK and Fairchild for the type test program.:
The tests will be devised to determine as accurately as feasible within con. =
tractual limitations that the camera and cassette are capable of mesting the -~
performance set forth in the Performance Specification. Articles submitted
to type test will not be used in operational flights. However, in the event of =~
an emergency if reworked to operational level and subjected to careful in-
spection and acceptance tests, these articles subjected to typo test may be -
approved for flights. - T

<.
FIS P~ A
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\  Use.of the camera test and check-out console will indicate the proper
mchanlcal and electrical functioning of the unit, Use of the simulator will
iﬂduuto the performance achieved by indicating the resolution in lines per
millimeter of th. camera with lmngo xnotlon

!
]
3.0 GCEPTANCE ‘.I'ES'.I.'S

i Each delivered photographic subsystem (camera and cassette) will be .

scceptance tested at Fairchild using the Test and Check-out Console and
Static Simulator per Acceptance Tests Spoclﬂcatlom {ATS) and in accordance
with:Acceptance Tests Procedures. Delivery of the article will occur at
complotion of the acceptance tests at Fairchild with both I‘I‘EK and its

prinu signing off on delivery at that time.

Noarly all tests will be performed with tho camera and cassette in-
-uu.d in the airframe and will in no case be subjected to temperature,
humld!ty. vibration, and acceleration environments greater than those
expocthd during the flight phase.

4.0 PERFOR MANCE TESTS_

AR T

Durtng developmaent, performance tutlng wm be conducted both at
ITEK and at its subcontractor Fairchild Camera and Instrument Corporation
to determine performance of the photographic subsystem, its sub-assemblies
compono;ntn and parts if necessary, These tests are part of the type test
program being conducted st ITEK and F.C.1.C.

4.1 Comgondntl: Parts, components and sub-assemblies will be evaluated for
suitable application. This evaluation will include: quality-of-image testing
of the lens system; testing of film to determine exposure levels and proces-
sing techaiques if special; tests of motor drive assemblies for the required
dynamic precision; manufacturing tolerances on critical elements such as -
the curved focal plane, the lens nodal point, and other parameters affecting
the focal length; {ilm transport and scanning operations; momentum balancing
of rotating parts; cutting and sealing assemblies; telemetry transducers;
wiring harnesses; sensitivity of electrical components to airborne power
variations per specification from prime, etc.

42 Photographic Subsystem . .

4.2,1 Test and Check-out Console: The test and check-out console will be capable
of making functional operating checks of the camera and cassette which will
include the following: : A

1. The constancy of scan velocity. ‘
2. The relative change of scan velocity due to V/H inputs.

m ' Appendix P
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. The camera cycling rate.
Film trnnlport rate indication.
. Anti-back-up operation, film remining indicator opoutlon. :
. Data recording lamp functions. - B S
. Temperature transducers. '

.

- T ™

1

Simulator: The simulator will belcapable of measuring overall photographic
performance of the camera system by indicating the resolution obtainable und
simulated operating conditions. In the static version, the ‘simulator will be -
capable of checking the image motion compensation in the following manner: .
First, a static test can be conducted with the film transport system inopera-
tive and performing the scanning operation of the lens by simply aligning the
lens with the appropriate collimator. A static resolution target will be actua’
photographed. This will be performed at each of the three collimator points.
Second, the camera will be started, i.e., film transported with image motio:
compensation in operation. The resolution targets will be moving to simulat.
ground motion. The roll axis of the camara will be precisely aligned with th.
velocity direction of the resolution target motion and a test will be run with -
the identical ground speed as the V/H command of the cameri. As a third
phase, the same test can be run with intentional incorrect IMC put 4nto the
camera. This test will be conducted at virious simulated ground speeds witl
various percentage errors commanded to the camera as a V/H signal;-- -Fousr
with various values of correct V/H corresponding to the simulator ground
speed, the camera roll axis can be tilted to various angles with respect to th
ground motion direction. This simulates steady state yaw attitude errors,
series of data points can’be taken in this fashion. Fifth, a combination of the
previous two conditions can be run simultanecusly, i.e., both yaw attitude -
errors and incorrect IMC errors can be inserted simultaneously. The simu.
lator is being designed in such a way that it will accept a camera and cassett
unit either as components tied together in the simulator mounting by a npoch
rigid jig or installed in the appropriate airframe structure. Tests in this’
latter mode of operation should exhibit the approprhto vibration cluracter-

,,

istics of the flight articles, '-_ . “-5

‘' The dynamic simulator unit planned for use at ITEK incorpbratu .u o!
the above features. In addition, however, the simulator at ITEK will be ghr‘
balled on at least two axes to permit relative motion between the camera anc
the collimated targets. This will simulate platform rotation. It'is miclpntt
that the capability of introducing knewn command rates about two axes will b
contained in the unit as well as the gapability of marely luupondlng the cune
with thegiinballed axes passing through its center of gravity permitting rota-
tion in response to torques which are generated within the camera during th«
film transport and scanning operation. To accomplish this h.tter *luu. =
extremely low friction bearings are required. i

‘. : Laibe O

ENVIRONMENTAL TESTS , R
' : | ‘ P

Environmental tests will be conducted on the photographic subsystem, :

its sub-assemblies components, and parts where required to determine thei
capability of performing to the required degree when subjected to linmhtod

3@?"’"" Appendix P
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i"._‘mght environmental conditions.

5.1 "g‘ omponsents: Tests on the fiPm to determins its mechanical and photographic
qualities will be conducted under simulated altituds, temperature and humi-
dity conditions. Both standard film tests {tension, bending, and compliance)
and breadboard tests of mock-ups of film handling sequences as well as the
actual camera sub-assemblies will be conducted. Tests to determine the
affpct of pressure marks from film under tension over rollers will be con-
duckted. Image quality tests will be conducted under the appropriate envi- , .

- ronmental conditions including the effect of temperature and humidity on
exposure time, gamma, fog level, etc. The lens assembly will be tested
under simulated and ground level conditions. In particular,. effect of tem-

perature and pressure on focal length will be experimentally determined. .

The éffect of shock and vibration on the lens cell assembly will be measured,

The first phase will be conducted using pyrex blanks in a lens cell assembly

and the second phase using glass of identical mechanical properties but not

ground to optical quality. Environmental tests of critical camera-cassette

components will be conducted at both ITEK and F.C.I1.C. .

5.2 Photographic Subsystem: Tests of the photographic subsystem under envi- .
ronmental conditions will be conducted wherever possible with the camera

" and cassette as an integral unit including the airframe or equivalent struc-
tural tie. JTEK and F.C.1.C, will qualify the camera design by testing one,
unit in dccordance with the General Eanvironmental Specification for accelera
tion and explosion proof testing, and will perform the altitude, temperature,
humidity, vibration, and shock tests at ITEK, Waltham. One camera will be
retained at ITEK for extensive performance and environmental testing, Fur.
ther environmental testing on these units will be conducted at the ITEK en-

- vironmental test facility (ETF).

6.0 LIFE !

As an approach to achieving maximum reliability, life tests will be con-
ducted on components and the photographic subsystem to determine critical
links in the subsystem chain. Critical items will be tested to failure on a -
component level and the system under certain conditions will be tested to
failure of a component. After repair and/or replacement, the unit will be
continued in the test program. S

7.0 TESTS AT PRIME'S FACILITY - (Part of ITEK/FCIC Field Oporationl)

The test procedures will follow in logical sequence. Following visual
inspection, a detailed functional bench check of components will be performe

Appendix P E
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perly support this reconnaissance program.
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Component tests will be limited to those rophcelble as unitl'. All compo-
nents below a readily replaceable level will be returned to ITEK and/or -
F.C.1.G. for rework, Spare parts for accomplishing ‘this function will be °
availabis at ITEK and F.C.1,C. The test and check-out console will be
used to perform a functional, mechanical, and electrical check of the cun-
era and cassette as described elsewhere in this report.. Resolution tests™ ~°
using the simulator will be performed after light leak tests have been com- 7—
pleted on the camera within its light-tight enclosure. A means shall be pro-
vided for testing of the auxiliary optics. After test quantities have been run 4

lﬁrr""-

- through the camera into the cassetts, the magasine provided by ITEK will be"

used to remove the film from the cassette in a daylight condition to be returne
to the processing room for developing and subsequent evaluation. '

During transport of the photographic subsystem from one location to
another during this part of the test program, all film will be removed from
the camera to prevent damage from handling due to film loads on the
structure, -

In the final phase, a fresh roll of the desired emulsion (after such pre-
conditioning as may be necessary) will be installed in the camera, threaded
under daylight conditions (subdued) and if test quantities of film are to b.-‘-r.r é
used, the supply spool shall be overwrapped to the diameter of the lpool i
This will provide several hundred feet which can be cut from the operational -
film and separately processed. From this point on, the camera enclosure .
will be appropi-htoly sealed for no further access. The only test being .
planned during preflight'ts an indication through telemetry transducers vh
bherd wire links to check camera operation during a start-run-stop of the
unit, This will complete the preflight of the camera and cassette, Aftor
the flight, a review of telemetry data will yldld a quick-look report on =
camera operation coupled with a cursory review of the film after proces-
sing to indicate possible remedies and changes prior to the next flight.
This is considered an absolute necessity for proper conduction of a nlght

Sy

M.u

I FRRPA

test program.

SUMMARY

Limitations: The nature and schedule of this program allow minimum timi

for R & D support effort; thereforq maximum utilization will be made of all%
iterns and/or services developed or used on other programs which can pro-

mﬁ

"

1

Ground and Flight Test Plan: The primary purpose of all ground tests il to

ue..lr-.‘-u:idi?'rﬁ#

provide a level of confidence in the ability of the flight article to perform its
designated mission satisfactorily. This confidence can be achisved by carr

i

R

P
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out systematic tests of reliability and compatibility as well as demonstrating
with complete tests the photographic subsystem's ability to operate as ex-
pected. Ground and [light testing will pin point areas which may fail during
flight, thereby generating requisite modifications or redesign in these areas.
These miodifications will be incorporated in recommended engineering change
orders. The photographic subsystem tests will verify proper operation b.fore
assembly with other aubaystom for a complcu lyltom test.

Reliability: A systemitic study and test program will be set up to achieve and
ingure the highest practical degree of reliability in the operational camera
system, The work will be oriented to insure that the component, sub-assem-
bly and subsystem levels performance regquiremants are met and that operation
characteristics, reliability, and service life are consistent with the overall
program requirements. The test program will integrate all components and
sub-assemblies into a functioning system and demonstrate that the subsystem
is capable of the performance roquirod to u.thfy fli;ht test objoctivol.

- s . -

Reports: o ~ ik
a. Sub-assembly Test Reports to be included in monthly progress r.porg
. Lo . L '-_,._1,'_

b, Environmental Acceptance Test Report.

¢. Reliability and Life Test Reports. Monthly in monthly program progre
reports and Final Report.

R
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questing same, subject: Special Equipmont and Facmty Raqniremnta for HYAC II

In addition, other requiremonta for equlpmeu and facuitiu whon purchue wno

separately authorized is included. In this category ic tho altitude. temperature md

PO Ho

humidity chamber whose purchase was authorized in June 1958 as s well as the modiﬂ- "

-

cation to the FCIC chamber and tower.

3 A l‘:\_,

Accurate detailed actual costs for thele itenu vill be lubmittod through no:mal' '

billing procedure,




ENCLOSURE B - C.AMERA SUBSYSTEM ENVIRONMENTAL ‘I'BST AND FACILITIES

P et it e

—

+i 3 BEQUIREMENTS.

Model 226 Power Amplifier (with Chmp_cr
Switchgear and Duct . Housing) ="
Model 218 Rectifier Field Supply
Model 220 Control Console, Section A
Model 242 Sweep Oscillator (with Calibrated
Potentiometer)

Model A205 Degsussing Coil

Model C98 Servo Control _
Model 54D Signal Monitor (including C 135
Crossover Control)

Model D208 Frequency Cycler

Model D159 Power Supply

Model 202CR Oscillator

Model A130 Power Amplifier
Console (Including Transfer Gear)

Recording Components

3 X.Y Recorder
221 Recorder Control
220 Console Section B

Othar

7' x 7% x 4' Seismic Block including
reinforcing stell and channels, and one set’
Isolation Mounts for Shaker m

Anf\nnr‘!v ™



ITEK Corporatlon ' £
Bouton and Wa.ltham, Mau. e

Reference Appendix No. 2

1 Barry Model 15000 Shock h:ichinc
including the following: - ._"'*-,___

Magnitude- and duratldnl -

CASE MAGNITUDE

1 20 2 _'__'4; Nato-'l‘hadecaxth;:d‘—;hﬂf

T e : s = be such that the area

11 20 2 = _ ‘under this decay por-
' . SR . " tion of the acceleratic
111 40 2 o= _‘::45:73'-1-_ -1 - time'curve is-less:
: : , than 1070 o.f th.totll“
v 30 -3 %‘*"‘?
v 75g Time to peak 51/2 muli-econdl

+15% Duration of each shock shall be
11 ‘i' 1 millisecond.

Vi 30 g Time to peak - 5 1/2 milliseconds
4 15% Duration of each shock shall be
11 £ 1 millisecond.

The required accuracy is +10% on
magnitude and duration

1 6! x 6' x 6' Seismic block

1 Reinforcing and mounting structure
. in block including anvil

~ZanryY
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Reference Appendix 4

Estimated Frieght Cost
*Temporary Honnin; COlt Ecttj:!;u
* Note - Thin exponditure was ne :

provide temporary inclosu ‘é o
operation of the chamber bd‘orc >
and during construction of the: i
environmental test faclllty. Iho .
larger building is being conatructo :
over and around this Itructuro. S

. 4. MISCELLANEOUS E UIP
" Not listed lp.cif{'c' eﬁ*‘
requiremantl

Chain Hoists

Dark Room Sink

5. FREIGHT COSTS

Freight and Handling Approved at COlt S
Our estimates remain nearly the same, as !ollowr L

Vibration System-

Shock Machine

c;l:& £ i

Winter "™ 1



Qty. Reqd.

Reference Appendix No. 5

The original estimate was Dlscnnlom .
between ITEK management and the primc resulted in the
following agreement: - :

ITEK agreed tp assume the cost of'nni:en'of—r-a'l, / : o i
purpose building, andﬁ.l other costs peculiar to its use ' L

for housing the HYAC 1] test equipment would be assumed - .
by the sponaorj A rough cost estimate of approximately = . . e
hwould be assumed by each party. A tolerance of ] R
20% was quoted on these estimates. Our current estimate =~
for the total construction and installation cost i« - .-
This figure, although somewhat higher, considers the ad-%::
dition of several new factors. ' .

repe e

Special security measures are planned as a re- 4
sult of customer discussions. These include: a guard
room, a conference room and a dark room in the secure
area, a secure storage area, special doors, a curtain
near the shipping door, etc. As the firm bids are received,
a more accurate and detajled figure will be furnished. The
facility is scheduled for use on 1 December 1958.

SUMMARY ITEMS 1-6 ESTIMATES

1, Vibration System
2. Shock System

3. Altitude, Temperature, Humidity Chamber
(not costed in Enc. B Total)

4. Miscellaneous Equipment
5. Freight Costs

6. Construction and Installation

CLpLTY
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7. ANALOGUE COMPUTER AND nncoxnm ERNvait |
Reference Enc. C, Item ]

Mfg.  Electronic Associates Computer a
Mfg. *Sanborn Recorder - :
. *The cost of the recorder was omitted in the
original estimate.

8. FOLDING ENDURANCE TESTING MACHINE

Reference Enc. C, Item 2 - o ' '_

Mig. Tinius Olsen ‘ AR =- L
9. TENSILE STRENGTH TESTER
Reference Enc, C, Item 3

Mig, Scott Tester, Inc.

10. SMALL ENVIRONMENTAL CHAMBER
{Temperature and Humidity only)

Reference Enc. C, Item 4
Mfg. International Radiant Corporation
Note: The original chamber could not approach desired
humidity conditions.
11. SMALL VACUUM CHAMBER |
Reference Enc. C, Item 5
Mfg. International Radium Corporation
12. INSTRUMENTATION FOR SIMULATOR

Reference Enc. C, Item 6

Mig. Visicorder including accessories
Honeywell

13. STATIC CHARGE VIVM

Reference Enc. C, Item 7

Equipment sliminated o ) 35y : : - $
) ' Appendix Q S
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Re!‘eronce Enc. C, ltom 8-

This itern was not approvcd as thuo coato' lhonld be
assumed under normal project b!lllq proco&un. - This
will include such items as prellnre gaug.l u:ccloro-

meters, etc. ;f*

15. ESTIMATED FREIGHT AND INSTALLATION RE ITEMS 7 13

This is allowable at cost.

Total, Items 1 - 6
Total, Items 7 - 15

TOTAL

i in e
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1.0

1.1

L11
1.1.2
1.1.3

1.1.4

1.1.5

1.1.8

ITEK Corporatlcn -
_Boston a.nd Wa.lthl.m Mnss

St : b,
'ITEK e

An lnvestlga.tlm o the probléin d'stattc'discharqu in & Vacuum

S

it affects the photographic properties of the emulsion to be used.

i
!'
] :_'Cr

ot thin base fflms in the environment. CE _
Tests to determine the pressure sensitivity of various t,'v'pes of

[ e

rollers on the fllm and other rehtedoﬂertwithroqudtothnfﬂm?sg

s
‘:%V.:i,._.“_».‘-

of the system.

kun- ] ¥



1,2.1
1.2, 2
1.2. 3

FCIC
Feasibllity Stw_ Thcrmal Invut

R T ._f

Film Creep Investigation

3.

i
e
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(1) Accompllshmont dm-lq tho' B 3
>t ,._ . ,..*__._.H_. fom T a-qv(u.-. U’“-#’"“‘-&

Problems solved durlnqthe month tnd general progress of the :

entire projoct will be summl.rm
P \

s chedule,
(4) Studles

included as required.
(6} Percentage Completion of Task
The perceniage completion of task will include:

m X AMS.
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ITEK Corperation mﬂ  310ctober 1668 - -%.
$yin Y : L

Boston and Waltham, Mass, Page 3 of 4 pages
(a) _Time span
() Dollars ™ e

(@) . Physical coinpletm of equipment
b. Briefing Alds for Each Mom.hly Progms Meetlng
Briefing alds summarlzlnq the monthly progress report wm be

presented.

c. Test Reports | -{f-

(1) Sub-assembly Test Reports :
These reports will be included in momhly program’ progr S5

reports

A
~w’*-vi.4 !

(2) Environmental Acceptance Test Report, three of each, complated

(3) Reliabllity and Life Test Reports . o ‘ 7;
These reports will be included in Mont.‘:ﬂy Proqu.m Progresa
. (4) Fiml Report, Envircnmental Testing of Camera (20 coples)

(Farty-five days after completion of this phase,)
d. Final Engineering Report (20 coples)
* “(Farty-five days sfter completion of program. )
e. Special Reports as Required
2. Drawings .

a. Interim drawings covering the following categories (one nch, as b
completed): major assemblies and sub-assemblies, layouts an. 23
outlines and installation drawings (welght and C. G. dats), schematics™ ﬂ

o U L S AppendixS -



ITEK Corporation . .
Boston and Waltham, Mass,

Ancluding power requirements, - A
b. Final drawings, 1 set - ;orty-flve

days after

]
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1.0 ITX

1.1 .+ Focal Surface Model - a wodel -of. m typo f1im holder £or 70 = l:htn
base film having a 24-inch focal length and a 90° axc. A film advaneo
capability of 6 feet per ueond is incorpoutod. ’ ;, e

-

1.2 Film Transport Models - e:pcrimul film trmportc 2 70 mm thin bucm

film. To transport film through two 90° ehlnsu for lu vates of two ¥
feet per second. )

Twist Turn Model
12w path Model
Ell{ptical Model

I

1.3 Lens Mock-Up - a model for weight, balance and space conf:l.su‘lt!.on.-

1.4 Film Set Breadboard - a breadboard for ehecki.ng film set in ntlti.tudo
environment, Lo ] L L NSRS

‘ 1.5 Lens Check Bresdboard - & brudbmd for eh-eun; .nim%@'
characteristics of HYAC IT A Lens,” Basic element dctu-inlng !11-
- separation to be Titanium plate,

1.6 Tri-Filar Pendulum - a pendulum for checking kinetics of cammera cluel:ta
element. . e TR

1.7 Film Spooling Breadboard - a breadboard for determining film path IIII
spool aligmment tolerances. o .

2,0 FcIc

2,1 Minimum Power Film Spool Drive breadboard.
2.2 Reaction and momentum-face breadboard. |
2.3 Light Sealing Boot bresdboard

2.4 Film Drive breadboard

2.5 Lishi': Weight Focal Plane breadboard,

2.6 Cassette Sealing breadboard.

2.7 Lans Drive breadbosrd,

geohe!



