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Contract No. MB-1957 

Amount: See Schedule 

Performance Period: 
See Schedule 

This contract is entered into by and between the United States 
of America, hereinafter called the Government, represented by 
the Contracting Officer executing this contract, and the above
named Contractor which is a corporation, incorporated in the 
State of Delaware, hereinafter called the Contractor. 

The parties hereto agree that the Contractor shall furnish 
the facilities and deliver all supplies and perform all the 
services set forth in the attached Schedule issued hereunder 
for the consideration stated therein. 

The rights and obligations of the parties to this contract 
shall be subJect to and governed by the attached schedule and 
General Provisions. In the event of any inconsistency be
tween the Schedule and the General Provisions, the Schedule 
shall control. 

IN WITNESS WHEREOF, the parties hereto have executed this 
contract as of 31 December 1964. 

SIGNATURES 

Itek Corporation 
Lexington, Massachusetts 

BY 1(/ 1 ~ .., 
TITLE. __ ---'------'---'--------

DATE ______ ·~,_,_,_, ___ ~ 
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Contract MB-1957 

CERTIFICATE 

I , ----'---'----'--'''----'--'~, _ __:_1\-'--'-i~,~--_:;_•=--' certify that I am 

the of the Corporation 

named as Contractor herein; that 

who signed this contract on behalf of the Contractor 

was then , __ ",--c •-,, ,- ,c:""-;-- of said Corporation; 

that said contract was duly signed for and in behalf 

of said Corporation by authority of its governing body, 

and is within the scope of its Corporate powers. 

(Corporate Seal) 
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SCHEDULE 

PART I - SCOPE OF WORK 

Contractor shall furnish the necessary services and 
facilities to accomplish the work set forth in Appendix 
I attached hereto and made a part of this contract. 

PART II - PERIOD OF PERFORMANCE 

The schedule of deliverable items is as set forth in 
Appendix I. The period of performance of this contract 
is from 1 July 1964 through 31 January 1965. 

PART III - ESTIMATED COST AND FIXED FEE 

a. The total estimated cost for the performance of 
this contract is $2,851,106.00. 

b. The fixed fee for the performance of this con
tract is $225,000.00. 

PART IV - PAYMENTS 

a. In accordance with the provisions of Clause 4 of 
the General Provisions of this contract entitled, "Allowable 
Cost, Fixed Fee, and Payment," the Government shall pay the 
Contractor, as full compensation for the performance of this 
contract, the fixed fee as specified in PART III above and 
the allowable cost incurred by the Contractor in the perform
ance of this contract, and accepted by the Contracting Officer 
as chargeable in accordance with "Contract Cost Principles, 
Section XV, Part 2, Armed Services Procurement Regulations," 
such determination being subJect to the provisions of this 
contract entitled "Disputes." It being understood and a
greed, without limiting the generality of the foregoing, that 
the following shall be considered as allowable items of costs 
incurred hereunder when incurred or paid by the Contractor, 
and when necessary and required and used for the performance 
of work hereunder: 

1. All costs which have been incurred by the 
Contractor on or after 1 July 1964, in antici
pation of and prior to the signing of this con
tract, and which, if incurred after the signing 
of this contract, would have been considered 
as items of allowable costs hereunder, will be 
accepted by the Contracting Officer as allowable 
costs under this contract. 

- 4 -
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b. For purposes of billing current costs incurred 
under this contract or until such time as an audit of 
Contractor's interim or final vouchers is made by the Con
tracting Officer or his authorized representative, the 
Contractor shall, for purposes of computing costs, use 
those rates which are currently approved by the cognizant 
military department for billing purposes under CPFF con
tracts. 

c. Contractor shall be paid the fixed fee stated in 
PART III hereof in monthly installments based on allowable 
costs incurred by the Contractor and approved by the Con
tracting Officer computed at the same ratio that the total 
fixed fee stated herein is to the total estimated cost stated 
herein, subJect, however, to the withholding provisions of 
paragraph (c) of Clause 4 of the General Provisions hereof. 

PART V - FACILITIES 

Contractor is authorized to use on a no-charge-for-use 
basis those facilities furnished or to be hereinafter furnished 
under Air Force facilities contract No. AF33(657)-8886, pro
vided the use of such facilities does not interfere with the 
purpose for which such facilities are being furnished. 

PART VI - MONTHLY COST STATUS REPORT 

Contractor shall submit a monthly report of expendi
tures and commitments incurred under the contract, together 
with an estimate of costs to complete the contract. If the 
total is different from the estimated cost, Contractor shall 
give reasons therefor. The detailed format and submission 
dates will be the subJect of further negotiation between the 
parties. 

PART VII - WAIVER OF REQUIREMENTS OF GENERAL PROVISIONS 

Notwithstanding the requirements of any of the General 
Provisions of this contract to the contrary, whensoever the 
Contractor in performance of the work under this contract, 
shall find that the requirements of any of the clauses of 
the General Provisions are in conflict with security instruc
tions issued to the Contractor by the Contracting Officer or 
by his duly authorized representative for security matters, 
the Contractor shall call the attention of the Contracting Officer 
to such conflict and the Contracting Officer or his duly autho-

- 5 -
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rized representative for security matters shall (i) 
modify or rescind such security requirements or (ii) the 
Contracting Officer shall issue to the Contractor a waiver 
of compliance with the requirements of the General Pro
visions conflicting with such security requirements. Any 
waiver of compliance with the General Provisions of this 
contract issued by the Contracting Officer shall be in 
writing, except that the approval by the Contracting Of
ficer of any subcontract issued hereunder by the Contractor 
shall be deemed to constitute approval of waiver of any 
clauses of the General Provisions in conflict with the 
stipulations of such subcontract. 

PART VIII - SPECIAL SECURITY RESTRICTIONS 

The Contractor shall not reveal (1) the specific 
nature or any details of the work being performed here-
under or (ii) any information whatsoever with respect to 
the department of the Government sponsoring this contract 
and the work thereunder except as the Contractor is directed 
or permitted to reveal such information by the Contracting 
Officer or by his duly authorized representative for se
curity matters and notwithstanding any clause or section 
of this contract to the contrary, the Contractor shall not 
interpret any clause or section of this contract as requiring 
or permitting divulgence of such information to any person, 
public or private, or to any officer or department of the 
Government without the express consent of the Contracting 
Officer or his duly authorized representative for security 
matters. 

PART IX - SUPERSESSION OF PRIOR DOCUMENTS 

On the effective date of this contract, the parties 
hereto agree that this document shall supersede in its 
entirety Letter Contract No. MB-1957 and all modifications 
thereto. 

PART X - TECHNICAL DIRECTION AND SYSTEM ENGINEERING AND ASSEMBY 
CONTRACl'OR 

a. The technical direction of the work called for under 
this contract is vested in the Government and more specifically 
the Program Office for this ProJect FULCRUM. The names of the 
Technical Director and his assistants have been made known to 
the Contractor and it agrees to accept such direction from this 
Program Office. 

- 6 -
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b. It is further recognized that the system engineering 
of this program and any of assembly of the finally developed 
system shall be furnished by another Contractor who is under 
a Government contract with the procuring agency. Contractor 
agrees to abide by such direction and guidance as may be furnished 
from time to time by this SEAC Contractor. 
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APPENDIX I 

Statement of Work 
Contract MB-1957 

A. Contractor shall furnish the necessary services, facilities 
and materials to perform the work set forth below and make de
livery to the Government at the times and places specified 
herein. 

1. Scope 

Contractor shall perform the necessary design, 
development, tests, fabrication of test hardware, 
conduct tests and furnish data thereon in ac
cordance with the statement of work set forth be
low as said statement is amended by APPENDIX II, 
attached hereto and made a part of this contract. 

TASK 1. OPTICAL BAR SYSTEM 

l,l Film Transport System 

Itek will design and fabricate a brassboard 

of a high speed film transport system for 

use in an optical bar type panoramic system 

which has the capability of maintaining film 

velocities to the level of accuracy consistent 

with the requirements of a high resolution 

(minimum of 100 1/mm on film) panoramic camera 

system for use in photography from orbiting 

satellites which may operate in a V/h range 

from 0.035 to 0.06 rad/sec. This transport 

will be suitable for use with a 60-inch f/3.0 

Maksutov folded mirror system. 

Approved for Release: 2021/04/09 C05087913 
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The principal features of this tranport will 

include a minimum inertia film drum whose 

axis is perpendicular to the optical bar axis, 

continuous film transport having no skew rol

lers, an optical bar supported in two small 

diameter bearings with the film supply spool 

and intermediate take-up spool located at op

posite ends of the optical bar. A method of 

coding the film will be incorporated such that 

an accurate accounting of the positions of the 

unexposed areas of the film can be maintained in 

order that these areas can be exposed at a later 

time. A careful study will be made of the re

liability and practicality of the film reversing 

operation. Careful evaluation will be given 

to minimizing film wastage and power consump

tion. 

The brassboard shall be a full scale, "true 

configuration," model of the film transport 

system including only supply & take-up spools, 

Approved for Release: 2021/04/09 C05087913 
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incorporated in an optical bar structure shortened by the elimina

tion of the optical system but complete with all optical bar drive 

components, bearings, 1lip rings, etc. The film drive subas1embly 

shall be complete with all necessary IMC motiona and counter bal

ances, fiducial marking, and film coding subay1tem1. Compromi1e1 

of the "ultimate" design may be made, where necealitated by com

ponent availability, if the resultant brasaboard ia compatible 

with the "ultimate" design. 

1.2 Camera Syatem Design 

The following system design efforts will be accomplished: 

a. Perform a detailed design study (including layout ■) of the main 

camera, incorporating film tran6port and optics indicating si1e, 

location and configuration of all significent aubeasembliea, 

b. Perform a deaign study of camera structure, ay•t• aupport atructura, 

and structural mounts to vehicle. 

c. Prepare main camera specifications, establishing detail deaian 

and performance requirements. 

d. E1tabli1h and maintain camera block diagrams, and timing di•~••· 

a. Perform a detailed deaign study (including leyouta) of the other 

component• of the camera ayatem (i.e., recovery taka-up). 

'', 
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Prf'parc c.1 Uctai1cd c.1r.1rr .. •,:,.,tcm .t~:;rnbly C.rm,nng 1n<lfc,1ting film 

path, light ~1iicldinf,, w11H10W8 c,lliling 1 .1m.l dC'fi11ing the rclation

~,hip of thC' c.tmcr.:1 syFtem compoi cnto to thE' vehicle. 

f. Perform .:in anJ.lysi.s of th,, cam,•r,1 .systcn thcnnal requirements, 

including prelimin,1ry detcrr.,fn«Lion of insulation, heaters, sinks, 

special equipmPnt matPrials and/or configurations, etc. 

g, r:srablish system renuiremcnts :·or electrical controls and equip-

mcnt i.e., programmer, clock, cnbl1ng, connectors, power, etc. 

h. Maintain curr~nt estimates of :;ystPm wc•ights, balance, and inertias. 

L Prepare camera sy1tem equiprr.ent: specifications, establishing detail 

de.sign and pcr(orraancc rf ru1rc1:i.1·nt.s. 

j. EstJblish and Wlintain c.1mpr,1 ;··stem block diagrams, and timing 

diagrruns. 

k. Prt•parc an interface ~pcc1f1cation an<l instnllatio11 drawings for 

relation of camera. systcr.1 t(l V:'li1clC' and recovery system, indica-

ting dimensions an<l lOCdtio11s, •1C'if,htt, C.,C. 1fi, inertias, momentum 

unb.11ances. power rrquir£•r.1,~i1t.:., intC'rfncc connectors, control 

commands, window Ai7e, Vt!l11cl(• 11ou1t~, light shielding, pr£>i:1sure 

control, attitu<le st~1hil1.~.1, 10,1 r,1tc:::: .md .:iccuracieA, vibration, etc. 

1. Conrluct liaison with vch~c:<• an I rccov0ry system contractors to 

C'Atablish and m.:1.intnin syst,•m :,n,1pc1t1bility. 

m; Prepare camera system pcrforr.1.ince (,leaign) specifications (i.e., 

vibration, thcnnal, shoe!,, .,cou•itic, etc,) based upon vehicle and 

recovery systC'm dc~1gn J.1tn. 

Approved for Release: 2021/04/09 C05087913 
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n. Fabricate and maintain a full-scale non operating (wooden) mockup 

of the complete photo system establishing all component 1ise1 and 

locations, film paths, windows, support ■tructure, vehicle mount■, 

interfac• connection1, cable runs, etc. 

o, Devi•• a feasible plan for and e ■ tablish a practical method of 

incorporeting into the camera a fiducial eyatem ■uch that a definite 

relationship can be established between image points and the orig

inal obj•ct point ■• 

p. Con■ider the parameters affecting the maintenance of a pr•aaur• at 

the film transport area such that corona discharge ean ba obviated. 

If air bearings are used the spillage from these baaring1 will b• 

accounted for and calculations made for additional make up air. 

1.3 Teat 

Itek will generate a te1t plen, develop teat equipment, and perform 

tests to clearly demonstrate the capability of the film transport 

brassboard. l'he modal will be operated at both ambient atmoapher•• 

and in a vacuum chamber to ••certain the dynamic effect• of the 

absence of air, detect the possible preaanca of corona di1charge, 

and evaluate the eligibility of the required forward and raver•• 

motion of the film. No further environmental tasting will be 

undertaken in conjunction with this effort. Vacuum teat1 will be 

conducted uaing axi1ting facilitie1 which are cur~ntly b•ina 

utiliz•d on oth•r Government contract ■• Thta effort 11 predicated 

upon the use of th••• facilities on• non-interference ba1i1. 

All de1ign, te1tin1 end evaluation ■hall conform to good comercial 

practice rather then to military apecificetion1. 
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At the conrlueio11 of the ~c,·ent11 month. a detailed evaluation 

report of the two protot"pc·, "i 11 he dclivcrNl. This report w1 ll 

include the fo [lowing: 

a, TI1e results of e>:pcr i men ts cle s ignecl to measure the film 

velocity error~ \1itl1 description of measuring trcl1ni~t1rs. 

b. Potential image <lq;r,1Cl.1tion clue to film velocity error. 

c. 11"\C rC'sults of en, irornncntal chamber tC'Sts designed to 

cx..'.lminc> film hand i in;; prohlC'r.ts (such ns coronn discharge) 

at opcr;itJonal ga:: pr:\_"'nsurer, and fjlm vclocitiC's, 

d. The results of cx,><•rii:icnts with EK Type 4404 7-inch film 

designed to test the prototype for film damage (scratch

ing, etc.). 

1.4 Gas Bearing Analysis 

1.4. l Franklin Institute Effort 

.Itek will subcontract to ri:,rnklin Institute the task of analyz

ing the problems associ«tc,J with the utilization of gas bearings 

in a space env1ronmc11t. I' 1ramctcrs will be established such that 

the results of tl1is 1nalysis will be applicable to the bearing 

rPquirements of the "')ro )O~c,1 c.imern system. If gns bearings 

appear warranted, Fr,111klin I11slitute personnel will be utilized 

on a consultant basis c'uri ng the fabrication and testing of such 

a bearing. 

1.4.2 Liaison Effort 

Itek will maintain · ,a.non with Franklin such that the study is 

pertinent and can be u:ilizeJ to greatest effectiveness. 

---------·- -- - ---- ------------------
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TASK 2, ONE THIRD P'Olll\l. LENGI'll SYSTEM 

2.1 Film TTanaport Breadboarc 

Itek will de■ ign, develop ar.d test a feasibility broadboard of 

the continuoue film transport dyatem for the l/3 focal lensth, 

0 120 scan, camera system with :he Schmidt-corrected 0ptieal 

system. 

Thia breadboard shall be of the "table top" type, rather than a 

complete "true configuration" of the entire film transport system, 

for the purpose of demonstrating thnt the film can be continuously 

driven at a precise velocity p1St the scan head throughout the 120° 

scan angle. The breadboard sh1ll incorporate film rails, acan 

head, film rollers and dnnccr loops, cross-track and slong-track 

IMC motions as necessary, to clearly demonstrate feasibility. 

Effort on this task shall be ba9ed upon the findings of a film 

drive analysis now being conducted for this configuration. 

2.2 Cllltlera Design 

Itek will prepare the pr~l~ninary design of the 1/3 focal length 

main camera, incorporating the film transport which is described 

in Section 4.1. The cruncra shall consist of the Schmidt-corrected 

optical system, rotating ab,,ut .m axis 1/3 of the focal length 

0 
from the nodal point with 120 scan and continuous motion film 

transport. Detailed camera lnyouts and specifications of the 

entire camera and tn.11jor COl1?J'OOents shall be prepared. 

-----------------·~ ---
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I 

Itek will fabricate a full aca1" mock-up of a single camera in a 

vehicle franework to estal:lish the in-vehicle configuration, 

camera to vehicle mount configu,-lltion, window position, and light 

trap methods. 

The following design afforts will be accomplished: 

a. Perform a detailed design study (including layouts) of the main 

camera, incorporating film tranoport and optics indicating size, 

location and configuration of all significant subassembliee. 

b. Perform a design study of c11mern structure, system support atructure, 

and structural mounts to vehiclr. 

c. Prepare main camera specifications, eatablishing detail design and 

performance requirements. 

d. Establish and maintain camera block diagrams, and timing diagrama. 

e. Prepare a detailed c11mera system assembly drawing indicating film 

path, light shielding, windo,s, cablinr,, and defining the relation• 

ship of the camera system cor.:pou~nts to the vehicle. 

f. Maintain a current estimate of c-,aaern ueight, balance and inertias. 

g. Prepare an interface specificatlon nnd installation drawings for 

relstion of cnmera system to veldcle nnd recovery system, indica

ting dimensions and locations, we,ights, C.G. 'e, inertias, momentum 

unbalances, power requirements, lnterfnce connectors, control 

c01m1ande, window size, vehicle n~unts, light shielding, pressure 

control, attitude stabilization rates nnd accuracies, vibration, etc. 

---------------------··-----·---------------------
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h, Conduct liaison with vehicle and rocovery system contractors to 

establish and maintain ayeter,1 con,p11tibility. 

L Dsviae a feasible plnn for and entnblish a practical method of 

incorporating into the camera a fiducial eyatern euch that a 

definite relationship cnn \,e eatnblished between image points 

and the original object points. 

j, Consider the parameters affecting the maintenance of s pressure at 

the film transport srea such that corona discharge can be obviated. 

If air bearings ere used, the ap:.lla(le from these bearinge will be 

accounted for and calculations made for additional lllllke-up air, 

2.l Test 

Itek will generate a teat plan, drvelop test equipment, and perform 

tests to clearly demonstrate the cctpctbility of the film transport 

breadboard. The model will b~ operated ins vacuum chamber to 

ascertain the dynamic effects of the absence of air and to detect 

the possible presence of corona discharge. No further environmental 

testing will be undertaken in conjunction with this effort. Vacuum 

teats will be conducted using existing facilities which are currently 

being utilie:ecl on other Government contracts, This effort is 

predicated upon the use of t\wse facilities on a non-interference 

basis. 

All design, testing and evnluntion shall confonn to good cOlltllercial 

practice rather than to militnry specifications • 

-------------·---------·-•-•~-·----------------------
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At the conclusion of tl,r ncvmth month, a detailed evaluation 

report of the ts,:, prototypes •fill be delivered. This report 

will include the follo,·inr;: 

a, The results of exprrir,cnts designed to measure the film 

velocity errors with ,lcscript1on of measuring tochnique1. 

b, Potential image der.radntion due to film velocity error. 

c. The results of env!ron,·ental chamber teats dcaicned to 

examine film hardlinG probler~ (such aa corona discharge) 

at operational pas prnnsures and film volocitiea. 

d. The results of experir,.•nts with EK Type 4404 7-inch film 

do ■ igned to teat the prototype for film damage (acratching, 

ate.). 

-------------------·--- --·--- ------,, ----------------
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TASK 3. OPTICAL DESICN AND PABRICATIO!, 

3.1 Optical Bar System 

3.1.1 Optical De&ifiYl 

A six month effort is plannecl for completion of a final 0pticnl 

design for the proposed syst~•. The optical system to be 

designed shall be a 60-inch focal length, f/3 system, 6-inch 

field, capable of providing t.l,e beat poBSible image quality on 

EK type 4404 film with a rnim1F blue filter. The type of lens 

shall be a catadioptric, cor1·rcted by a Schmidt or meniscus, 

preferably with no sspheric uurfacea. The overall length and 

other 0ptical chsracteristicn shall be suitable for the intended 

application. 

,,!_ 
An opticsl df!sign ;:ill be canicd out using r 924 computer. 

The length constraints of tho system will require modification 

of existing programs. TI1c mnchanical and thermal toler.,nce1 will 

be progrll.Imled and nna lyzed 1111<I eyator,1 analysis wil 1 be done to 

evaluate the effect of environment upon the optical system. 

Ao a backup fnctor, a lens dcrnir;n will be procurf!d from an 

independent source which I il 1 be ev:iluated along ;:1th the Itek 

design. Thi■ will be cnrrie,! only to a stage sufficient to 

determine feasibility imd 1mar.e quality. 

-------------------------·-----------~-------
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A technical ■ummary will be prepared at the end of each month, 

K preliminary lens design and tolerancing analyai ■ will be 

pr-■ented at the end of the third month, A final report will 

be supplied at the end of the sixth month covering all da■ign 

and analysis carried out, Continuoua ayatem analysie and con

sulting Hrvicee will be supplied to the project and to the 

optical manufacturing departments, 

The preliminary design will be setiafactory for prototype 

fabrication of element ■. Th• final deeign shall incorporata 

all features appropriate to production quantitie■, 

We have 1tudiad tha affects of thermal gradients and their 

optical effect• on flat windows and these inve1tigation1 will 

be extended to cover the heat transfer-to and through the face, 

and of the aspheric corrector plate. Calculations will be -d• 

of the dafocuaing and aberration effect• of unif.prm t11111perature 

excur1ion1 to determine the degree to which auch effect, can be 

tolerated in operation. 

The thermal analysis capability of the Vidya Diviaion of Itek 

will be utili■ad to predict the effect on the optical alement■ 

of albedo and other thermal diaturbancea. 

3.1,2 Fabrication 

The two plate ribbed primary mirror, the folding mirror, and the 

aapheric plata are of a sufficiently critical nature and preaant 

anough unique fabrication and mounting problem, to warrant Itek 

proposing tha fabrication of prototypes of these alament■ and 

tha call■ required to mount them to the optical bar prC?P■r, 
' 

-•-♦-- ·-------------.-------~ 
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Investigations into materiala and structures, aa well•• 

fabrication, aa ■embly and test technique, will be conducted 

to as1ure optimu11 1alection of component• and manufacturing 

methods _conducive to u efficient a production 1chedul1 u 

ia fea1ibl1 for 1y1tem1 of this type, The uae of ce1t-in-plac1 

epoxy loaating shoulders, foamed-in-place resine and 1la1to

meric mounting will be examined for 1uitabil1tY of application, 

3,1,3 Optical Testing 

Itek will generate a teat plan and carry out such teat, a1 

are required to aasure optical, mechanical, thermal and oper

ational integrity of the individual element-mount combination,, 

Ritchie teats using laser interfer0111etric technique• will be 

0 utilised in the testing of the folding mirror, 

3,2 One Third Focal Length System 

3, 2, 1 Design 

Itek will de1ign e Schmidt-corrected catadioptric 60-inch f/3.0 

optical 1y1tem 1uitable for u1e in a panor-ic ay1tem which i1 to 

be rotated about an axi1 located 20-inchei behind the node, of 

emergence, 

3,2,2 Fabrication 

Since the optical fabrication problem, a1sociated with thi1 

camera de1ign are 1aa1111tially the aeme e, in the optic bar 

d11ign no element fabrication ia nec111ary, 

----·--------------------
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3,2,3 Teetini; 
I 

Teet ■ similar to thoe~ pred teated in 3.1.3 would be utiliaed to 

check the Schmidt plate . 

----------------·---··-----------
! I', 

Approved for Release: 2021/04/09 C05087913 



J 

0 

0 

Approved for Release: 2021/04/09 C05087913 

TASK 4. FIICD,lTlcS STUDY 
I 

The purpose of this task is to survey Phnae II facility and 

equipment requirements for 1mVironrncntal test, project ndmin

istrntion nnd engineering, f1brication, assembly, field service, 

and mission support. Particular attention will be given to 

leasehold improvements and ~overnment furnished equipment. 

Any long le.,d items which might delay scheduled delivery of 

operational equipment will be identified to the contracting 

agency as soon as they are evident. 

Specifications for facilities c•nd equipment will be prepared 

in sufficient detail to obtain cost and delivery quotations 

from vendors nnd provide o bnalm for equipment procurement 

and detailed deslgn of special purpose installation,. 

Schedules and coats of focilit;• construction and furnishing, 

including pertinent backup data, will be developed and pre1ented 

in a BUlmlary document. 

----------------------:-:-----
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TASK 5. SYS'IEM ,,NAI.YSIS 

5 .1 Syatem Dynmnics 

Determination will be 111.1d., of thc, Clagnitudes and frequencies of 

the d iaturbing forces and torqu,,s and their effect on camera 

1tructural distortion to l!Sccrtilin the resulting focal shift, 

and/or synchronization errors anu craft reactions. The effect■ 

of gyroscopic torques, momentum nnd dynamic unbalances and 

mech'1I!iarn accelerations will be r.v.~luntc,d. The snulyais will 

be utilized in the selection of configurations, choice of material• 

and the determination of requir,"1 structural atiffneaa as well oa 

in tho evaluation of 1ystcrn perfonnance. 

5 .2 Opt ice 

• 

We will maintain quantitntiv~ knowledge of all optical factors 

which affect syatem perfonnance. The following factors will be 

determined: 

The 1ize Md shape of thn central aperture obstruction of 
the system 

The optical transfer function of the ayatem 

The T-stop of the system 

Streylight or veiling gl.,re in the system 

In addition to maintainin[ Uc hrst poasible current record of 

theae quantitiea, camer11 clesignm:s 11Ul be {liven all inputs to 

cnaure that optimum light baffl ;ng nnd straylight trapping pro-

ccdurc'3 arc u~cd, and that the ht•st mounting mE."thods nt'C' cmployc_t'. . 

--------------------------..-,-,--
... •. 

Approved for Release: 2021/04/09 C05087913 



0 

0 

0 

Approved for Release: 2021/04/09 C05087913 

5.3 Photoi:;rnphic Considerations 
, 

Film marking and an CIS3oci:1ted detection system for locating film 

position will be investii:;,1ted .:md evalu:ited. 

Knowledge of all film factors which will affoct photographic 

performance of the syatom wil 1 be maintained. 

A record of the current e:cpected expoaure time will be kept for the 

system. 

Design engineer• will he l:ept informed of important factor• which 

will affect the perfonnance of the film under operational condition■, 

Factors pertaining to the interaction of the film and the mechanical 

transport system will be rnnl:•zed. 

5,4 System Performance 

An analytical determination of the resolution and modulation transfer 

functions of the basic optic"l system and the effects of vibration, 

focal shift, synchronization rrror, image motion compensation error, 

distortion of the len■, nnd their combination with the film trnn1fer 

function. 

Experimental determinntion mcde of the subsyatcm perform,.1nce will 

be compared with the al101nble values in the error budget. Sub 

system performance t1ill br utilized to provide a prediction of 

system reaolution and modulation transfer function. An experimental 

determiMtion of sy1tem resolution will be compared with the 

predicted value, and deviations will be investigated. 

- ----------------··-,---.-....... ----------' ' 

' 
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TASK 6. PROCRN: AllJ,LYS IS 

This t.isk consists of a continulnp anulysls of total program r,·oulr<>· 

ments for Ph,,sc II. This task will h<· clos..Jy coordinntPcl with and 

complericntary to Task 4. Arra, which will ho considered include: 

dC'velopmcnt and production org. ni7ot Lon; procurrmrnt, fabrication, 

tcstinr,, and material haHdling problPrs o[ .i spocial nature; field 

SC'rvice rPquirC'mrnts; and comprl"'hf'ns tvc proi;ram schC."dulcs. Par ti-

culnr emphasis will be placed on th!' development of realistic schedules 

nnd identification of critical long lrau Items. Items which could 

jcopnrdizc the schedule ohjcct!vcr of Ph.1se II will inuncdintely be 

conununicatcd to the procurfnr, or.ency. 

The information generated in this an.1lysls task will provide the 

foundutlo11 for II rc11li~tic and tt1m1mil,t•11sive program ~lctu for Ph11ae 

II, and minimize the possibility of ,,nanttcipated developments. 

-----------------·~·------------
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B. DELIVERY 

Contractor shall make delivery of the materials and 
data as set forth herein below: 

Description Delivery Date 

a. Brassboard of constant 1/31/65 
velocity film transport system 
suitable for optical bar type 
panoramic system and incorpo-
rating optic bar bearing system. 

b. Evaluation report of the per- 1/31/65 
formance and operational feasibility 
of Item 1. 

c. Task 5 Summary report giving 
a detailed report of the system 
analyses. 

ct. Preliminary interface speci
fication defining the optical bar 
camera system envelope, weights, 
power requirements, and other 
camera system spacecraft inter
face factors. 

e. Full scale wooden design 
mockup of the complete optical 
bar camera system in a space frame 
representing the vehicle. 

f. Report summarizing the optical 
bar camera design. 

g. Engineering specifications 
for the fabrication of the opti
cal elements. 

h. Interim report covering the 
design and expected performance 
of the optical systems. 

1. Prototype elements of the 
optical bar system to include 
one each Schmidt plate, primary 
mirror and fulding mirror consis
tent with the requirements of the 
lens design. 
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J. Final optical design report 12/31/64 
covering all aspects of the op-
tical design and fabrication studies 
and stating requirements for putting 
the designs into production. 

k. Report on Analysis and Testing 1/31/65 
of Gaic,; Bars. 

1. Report on Film Steering. 

m. Report on Intermittent F~-clffl 
Film Drive Design. 

n. Summary Report on 1/3 focal 
length system. 

o. Report summarizing the 1/3 
focal length camera design. 

p. Report of facility require
ments, costs, schedules, and 
specifications for their con
struction. 

q. Program Plan for Phase II 

r. Final Summary Report Phase I 
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APPENDIX II 

Contract MB-1957 

Work Additions or Modifications: 

.. 
-· 

1. Itek will perform an analytical study on 
the feasibility of using gas lubricated bars 
for support of the film wherever the sensitized 
emulsion must face a support roller or where a 
skew turn would be advisable in order to de
crease equipment size. A breadboard will be 
constructed incorporating several skew and non
skew gas bars which will allow an experimental 
validation of the analysis and serve as a testing 
system for various roller gas bar configurations 
and film paths. 

Itek will subcontract to Franklin Institute a 
backup analytical study of gas supported film, 

A statement af the results of the analytical 
studies and breadboard experimentation will be 
included in the Phase I final report. 

2. Itek will investigate methods of film steering 
which will be available in the eventuality of dif
ficulty in film transport. The technique used 
would be essentially that of a servo system which 
would sense the film edge position and orient a pair 
of gas bars to correct drifts in film tracking with
out producing transients prohibitive to image quality. 
A breadboard will be constructed to test the practi
cality of the device. 

3. The continuous film drum drive as presently con
ceived has been designed so that it is amenable to 
modification for use in an intermittent film drive 
system. Itek therefore proposes that a design be 
carried out on an non-interference basis that would 
allow the continuous transport brassboard to be 
later altered to develop the intermittent method of 
film transport. 

4. A new task group is proposed (Task 7 - Interface 
Liaison) whose responsibility will be that of main
taining contact with the SEAC and associate contractors 
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to ensure proper coordination of the camera 
system with the other components of the recon
naissance system. It is proposed that this 
group meet periodically with similar groups 
from the other associates to form an interface 
board which will work with SEAC in keeping all 
interface considerations updated. 

5. Personnel had been "on loan" from another 
company project to work on the facility study. 
These personnel have now been recalled to their 
home project and a small group from the deleted 
Task 2 will be assigned to carry on the remaining 
work. 
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