
I 
1· 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.... 

r-.J 

N 

m 

f • 
Approved for Release: 2021/04/09 C05099162 

MElv10RANDUM FOR: . ~-------~ Comptroller 
National Reconnaio oance Office 

SUBJECT 

REFERENCE 

t -· FULCRUM Funding 

: BYE-36029 .. 65, dated 4 January 1965 

1. The following funding summary should provide the updating 
and costs by individual contracto1: as you requested. At this period in 
time, virtually all the milestones which had been established for each 
contract have been satisfied or ai·e nearing completion. The following 
explicative in.formation sets forth each a.pprop:datc contract with a 
general synopsis of the taoks and activities conducted by each together 
with corresponding obligations nnd estimated final cost to the NRO. < 

NRO Obli~atlons Est. NRO Cost 

A. CA:M.ERA, 2. 501 2.538 

Under the Itek Contract, seven specific tasks were 
co11ducted which included the design and fabrication of a 

"high-speed film tl·ansport system £01· use in an optical bar. 
type panoramic system. 

( 1) The principal features o:f this tru.noport included 
a full .. zcalc true configu1·ation bi·assboa.rd tnodel including 
supply and take-up spools, filr.1.1. drive d1·um and true filming 
path with all dance1·s, rollers, etc. The filn1. drive sub
assem.bly was completed with necessary IMC motion and· 
counter balances, etc. 

, (2) A detailed design study, including the main 
ca.n1.era. and optics,· structure and structural mou..."1.ts, was 

· . also accomplished under this init_ial task, a.swell as 

~~ .. ~~:~ ~-_;1~~-·.-,-~ ··. · .. BYE-002.8-65 
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analysis of thermal requirements, electrical controls and 
equipment, and estimates of weigh.to,. balances and inertia. 

(3) Additional taeko h1clu<lcd the dcoign of' an optical 
system which provided a 60 11 focal length .F 3 system with a 
6 11 field. 

(4) A facilities study to su1·vey the devclop:m.cnt and 
p1·oduction 1·equirc1nenta for environmental testint, project 
administration and engince1·ing, fabrication, assernbly, field 
se1·vices and mission support oi an entire p:rogram was also 
specified. 

(5) Task 5 was a dctcr1nination of the magnitudes and 
. f requcn.cies o:f the disturbbg f orccs and torques and their 

·. effect on can1era structur.11 diotoi~tion to ascertaL."l the 
. resulting focal shift and/ or synchronization erro:i:s a:nd craft 

· 1·eaction. 

Task (6} and (7) provided a program analyais 
· i-clative to s chcdulcs· and identification of critical long lead 
time items as well ~s the :fabrication and m.aterial handling 
of a special nature.. The interface liaison was also considered 
with particular :reference to SEAC and associate conti·actors 
to ensure proper coordination of the camera fiYStem. with other 
major components. 

. B. ALTERNATE CAMERA STUDY 455 469 

A back-up camera study of sorne ~';60, 000 was i.-.itiated 
with the Perkin-Elmer Co:i:poration to explore an independent 
approach to the FULCRU},.,1. Concept. The outgrowth of this 
study was attractive enough to warrant authorizing Pe:rkin-Elmer 

. to pul"suc their can1era design in greater depth and, as a i·csult, 
additional funds up to $4:00K were provided. This c:Cfort produced 
a detailed optical design to include Class 11A II drawfogs of the 
optical clci-ncnts, <letcrn1ination of critical long lead time itcn1s 
and the necessary manufacturing, tooling. ai1.d testing procedures 
:required to support such an optical study. Additionally, a film 
transport sub .. system was breadboarded in sufficient detail to 
enable production of. drawings suitable for the fabrication of an 

.-2-n, ·-- .......... . 
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engineering model and the constructio1"1 of mock-ups of said 
design. Necessary theoretical aml.lynfo was also conducted 
to define tho thermu.l stress an.d other environmental para
mote::.·s c:dtical to tho ayc:tc2-i:1, design, and porfo:rrnnnce. 

C. ·· FAS'".(' FILM TRANSPORT 230 230 

As a b:ick-up to the fast-film transport efforts underway 
:1t both Itek and Perkin-Elmer, a study to investigate alternate 
app1·oaches to the design and construction of the film handling 
syste1n was undertaken with the Space Technolor,y Laborntories. 
Under this STL con.tract, both continuous and intorn::dttent 
film n'lotion is being studied and the film handlin0 r;yntcm 
fabricated in a b1·assbo.::i.:rd .form. A test fixture fo:: evaluating 
the film handling systcin is. presently under constniction. 

D. ALTERNATE FAST FILM TRANSPORT STUDY 
30 30 · 

In view of theix·e,:pcdencc in handling high-speed TV 
· tape, we sought an additional fast filn-1 back-up by funding a 

sn-1all effort with RCA. The purpose of this contract was to 
undertake an analytical study of the mechanical configuration 
and rrJ.otion control servos necessary for obtaining the per• 
formancc requil'cd by the FULCRU!vi system. The study 
. included supe1·-ilnpos ed motion study, dctennination of 
· 1ne-chanical tolorances and identification of a servo oyst~m 
for the motion profile control. 

E. SPACECRAFT COMPETITIONS - RFPs 
185 185. 

Spa.cocrait con1.petitions were conducted under RFPs 
with GE, LMSC, and srrL. each costing in the neighborhood 
of $60. 000. The tern-is of tho funded competition sought 
specific design studies with appropriate tradcoffs, 1r1anu-

. factu:dng techniques, and. n1.nnagen1ent to produce a opacecxaft 
system. capable of satisfying FULCRD11. rcquiren'lcnts. Certain 
specifications we1·e provided specifically whenever possible; 
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however, certain assum.ptiono n.s to requirements and 
pcrform.ince were cstilnated. 

F. SPACECRAFT 2.00 zoo 

As a result o:f tho spaccc1·aft competition, the GE 
Coi·poration was selected to proceed with addition:i.l design 
effort at a cost of $200, 000. The task for thefr a<lditiono.l 
design work centcl."cd about definition of a program hnple
mcntation plan, a master p1·ogram schedule, an engineering 
pln.n, and other appropriate plans regarding reliability,· 
manufacturing, quality control1 field service, facilities, 
etc. 

G. RECOVERY VEHICLE COMPETITIONS 
123 

Funded competition was also conducted for the 
Recovery V chicle design with GE and AVCO at a cost in 
tho neighborhood of $60, 000 each. 

H. RECOVERY VEHICLE 
150 

1Z3 

150 

As a result o:£ the dcGign cornpetitior~. AVCO was 
selected and given an additional $150,000 to proceed with 
engineering studies to demoncts:atc the feasibility oi the 
R/V system and conduct various design and t:i.~a.dcoff analysis. 
These studies included considerations of accui•acy, reliability. 
weight, cost iacto1·s, together with the conceptual designs for 
the various interface possibilities. 

I. JJ'ILM 75 100 

Procurement of film necessa1·y to conduct tho various 
ex-pc:rim.cnts an.d perfoi•mance tests associated with each film 
transport ayste1n at Itek. Perkin-Elmer, and STL will cost in 
the ·neighborhood of $100,000. 

'. -4-
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' I 
NRO Oblir~ntions 

J.' SYSTEM_ ENGL.~EERil1G~ ASSEMBLY, 
475 

·.• 
''\ 

AND CHEClrr OUT 
475 

. I . . 

i 
Under this conti·act STL was contracted to pc:d:o:cm : 

.. va:dous systc:rn cngL"'lcc:dng functions to bclu<lc dctcrm.ination / 
of system :roquil·cn,cnts and establish pcrforrr.tanco spccil'ica- : 
tions for the assigned p1·og1·ams through ctndics an~l o.nalysis; 
to rcconu11.cnd e:.:.pcd .. -ncntal pi-og!'~.m::i :nccesoary ·~c, ,·~;;sure 
.:ichievement of program objectives; and to conduct '.:he other 
evaluation and analyois norin~lly aasociatcd with zy:::tcm 
engineering and int_erfact;:: functions. 

···.', 

TOTAL . _$4. 424 $4. 500 .· 

John M. Clarke 
Director 

. Budget, Program Analysis 
· · and Manpower 

BYE ... 0028-65 
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