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MEMORANDUM FOR MR, NITZE
MR, HELMS
R, HORNIG

SURJECT: HEXACDN 81 Cameras and Reentry Vehicle Subsystems

The development of the HEXAGON system has now progressed
to the polnt where It ls essential to bring into the program
the 81 Comera and Reentry Vehicle subsystem contractors,
inteistion of the effort on the SI Camera was until recently
held up by = b requivements question which has now been re-
solved by ¢« declislon to proceed with an option to include
thils equipment on the seventh launch. The initiation of
work on the Reentry Vehlcle was deferred in order to avoid
costs sssoclated with carvyiog this contractor for a longer
period than necessary for this development while the sensor
subsystem and spacecraft went through their longer initial
developpent and integration cycles.

The atvsched documents suwmsarize the source selection
aet lons asgocliated with each of these subsyvstems. In each
ease the source seleciion recommendation was primarily on
technical grownds. The T8 12 inch S$1 Camera was recom-
woended by the Source Selecrion Board over the competing
Fatrehild design because of the considerably greater tech-
nical risk associated with the latrer. Fairchild's proposed
cost, on @ cost plus incentive fee basis, was about $5 wmillion
lower than ITEK (514,821 milliom versus $20.149 nillion for
development plus six Flight wunits). However, the Source Se-
lection Board's evaluation jindicated that potential technical
problems in the Fairchild design could easily cause this cost
advantage to be eliminated in the actual development program,
The TTEK design was based on wore conservative design prac-
rices and the proposed lens system had been built and tested,
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thereby providing much greater confidence. In addition the
Source Selection Board determined that the Fairchild estimate
of the direct labor required was low; the ITEK direct labor
requirement was considered to be more realistie. Since a

cost reimbursement contract was proposed, fhe Source Selection
Board's assessments of the relarive realism of the proposal
costs must be given considerable welght.

The Reentry Vehicle Source Selection Board recommend
the McDomnell Alrcraft Company design over that of the
General Electric Company. This resulted from a second round
of competition. In the first round AVCO was eliminated since
their proposal was poorest technically and highest in cost. .
Both the McDonnell and General Electric designs, as proposed .
in the first round, had major technical deficiencies, but
they were considered correctable by the Source Selection
Board., In order to have a sounder basis for selection, a
second round of competition was held between General Electric
and McDomnell in which the specific deficiencies found by the
Source Selection Board were identified to each contractor,
and appropriate revision of the proposals was requested.
The recommendation of McDounell resulted from the evaluation
of these revised proposals. The evaluation assessed the
General Electric design as having unacceptable technical risk
because of the proposal to use an unsupported "free foam'
elastomeric silicone heat shield material. There are neither
valid ground nor flight test data to substantiate the ade-
gquacy of this heat shield material under the temperature and
leoading conditions of HEXAGON reentry, and what data (of
limited applicability) exist suggest that there may be
serious problems with the proposed design, McDommell's heat
shield design was based on use of a honeycomb supported
elastomeric material and is supported by theiyr flight expe~-
rience with the GEMINI heat shield. The General Electric
costs were 55 million lower than the McDonnell costs on a
cost plus incentive fee basis ($21.167 million versus
526,168 million for development plus six sets of flight
vehicles)., Much of the General Electric cost advantage is
based on thelr experience with components in the CORONA
programs, for which they are the Reentry Vehicle contractor.
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However, the only way to establish the validity of the new
and untried heat shield material proposed by General Elsciric
would be by a £light test which would cost about $5 million,
thereby eliminating their cost advantage.

On the basis of the factors outlined above and in the
attachments, I endorse the recommendations of the two
Source Selection Boards and request your concurrence in
proceeding with the ITEK Corporation as the contractor for
the HEXACON 81 Camera subsystem (option for the seventh
launch) and with the MeDonnell-Douglas Corporation for the
HEXAGON Reentry Vehlcle subsystem,

il poscddes

Alexander H. Flax

Z Attachments

1. SI Camera Source Selection Summary
2. Reentry Vehicle Source Selection
Summary

Action by the Deputy Secretary of Defense
HEXAGON Contractor Selection

1. ITEK for BI Camera

A. Approve m

B. Discuss with me

2, McDonnell & Douglas for Reentry Vehicle

A. Approve %&ﬁ

B. Discuss with me
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HEXACON STELLAR AND TERRATM Vhasw
CAMERA SOURCE SELECTION simMaky

Mappine & Chareions Yooulresents

The HEXAGON systom is being designed to mect the
mappiog and charting requirements approved by USIB on
July 14, 1966. The noest critical of these requirasents

ave supsarized as follows:
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local Horixontal Accuracy Iocal Vertical

SO Assurance Accuracy(Includ-
ing Datum Degra-
dation)s0% As-

surance
L. Large Seale Topographic 8% 1t over a dis- 16-33 £t over
Waps wt 150,000 tance of 256 statute 1020 statute
mlles miles*
2. Sedium Seale Churts at 333 1t over a Jdise 50-75 ft over
e FO0 G0 tonee of 100 milos 20-30 mileg*
3. Yedium Scale Naps at 418 It over a dis- 82 £t over 20
1 2RO, GO0 tanee of 128 miles miless*
Bignifieant Peaturesn 20-50 f{ over
10 miles

{* These are contour accuracies indicating
that 80% of the ~olnts on a contour must
fall within t(he accurscies indicated.)
¥ithin an aree of B00 by 800 wiles, a photogrammetric control network
ta veguived to pormit wmating of wap sheots to the acouracy requirements
et lorth above, The ovror Limits for such a control network are:
{13 The relotive evror of horizontal contrel points will not
oxeeed 40 ¢ over distances up to Z0 miles and 400 £t over
distapces up to 500 wiles within the region.

{2y The reliative erroy of vertical control points will not ex-
coed 10-230 ft over distances up to 20 miles nor exceed 80

it over distasces up to 100 siles.
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If the HEXAGON system meets the contrel network accuracy speci-
fied above, it will also have met the design goal for mensuration
for intelligence purposes.

Source Selection Board Activities

The mapping and charting requirements were incorporated in
the Redquest for Proposal for the stellar and terrain frame camera
subsystem which was issued to ITEK, Perkin-Elmer and Fairchild
on August 18, 1966, The contractors were allowed 60 days to
respond and the ITEK and Fairchild proposals were received on
Gctober 17, 1966, Perkin-Elmer, upon notification that they had
won the primary sensor subsystem contract award, withdrew from
the competition because they felt they could not develop both
camera subsystems on schedule with the staff and facilities
available to them.

The initial evaluation of the ITEX and Fairchild proposals
was completed on October 29, 1966, and was reported to me on
Novembexr 4, 1966, From this evaluation it was apparent that
both contractors had proposed adequate systems but that both

proposals had serious shorfcomings. Fairchild had proposed a
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new electronic atvirude determination devige whieh invelved
an unacceptably high risk for an operational program with @
relatively tight scheduls. Purther, this device fmposed
excessive power requirements and had 2 salor lopset opn the
design of the satellite basic assenmbly.  ITEE projposed a
system having no forward motion cowpensatrion. This was pone
sidered undesirable since the vesultant loss of resolution
necessitated extensive use of the panoremic photography thus
significantly raising the date reduction costs, Nelther
contractor had proposed a capabllity for sufficiently
accurate attitude determination, Thevefore, each contractor
was requested to submiv additional deta to corsset thelyr
deficiencies and to make sny necessary rvevislong in schedule
and cost.

The highlights of the finel configwration sach contractor
proposed are susmarized im Tab A,

The Source Selection Board conducted its saalysis through
two Evaluation Croups; one for sclentific, technical and opere-

tional watters, and one for wmevegswent, production snd logistics.
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Hach group was supported by numerous rechnical sdvisors., The
evaluation required the full rtime e¢ffort of 3% individusls for
a perlod of four weeks., The final report to the DERO by the
Bosrd was recelved on Decomber 12, 1960,

The findings of the Bosrd can be swmorized in the follow-
ingdway, Both proposals ast the general requirenents stated
in the RFP for mapping and charting and both Indiceted a capa-
bilivy to meet the desived launch date of Mareh 1969 however,
there were signlficent differences In the performance potential
and development visk for cach design. The ITEK approasch was
mwore conservative In they they proposed a lens of wedlum regos
lution (53 l/em) with a relatively lomg [focal lemgth, 12 inches.
Wicth such a lems, little ov oo calibravionm of the panoramic
Freme i reguired. The Falrchild approsch wss to wse lens of
shorter focal length (7.3 inches) with a higher regsolution of
109 1/mm, The Fairchild design is critical im that the re-
larively short focal length makes fhe syetem highly seasitive
re resolution if the stated papping and charfing reguirements

are to be sccomplished without extensive geometric calibration
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of the ponoramic caneva. Although the complete ITEK subsystem
wag 10% pounds beavier than the Falvehild subsystem, the Fair-
ehild design had grester fmpact on the satellite baslc assembly.
Whaen the offect on the welight of the satellite basle sssembly
was considered, the Falrehild subsystom outwelghed the 1TIEK
subsystenm by 183 pounds.

The Board conaldersd thet the Falvehild design posed a
significar: + larger development risk than did the ITEK design.
The ITER terraln lems hos been bullt end has dewonstrated in
ewst that 1t will meet thé proposal specification. The Fair-
ehild corvaln leng has sot bé@n,hmilt-wwr has {ts design been
finalized, The more criticsl tolerances assoclated with the
wigher resolution regulred will be more difficult to meet than
the corvesponding ITEE tol wrances. This implies that the Fair-
child development program would be characterized by a greater
risk of schedule slippage. 2 greater visk of falling short of
the performance objectives, eénd a greater visk of cost overruns,

The tighter tolerasces of the Fairchild terrain lens could also
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give rise to performance and 3ﬁh@du1@ problems in follow-gn pro-
curement, In addition, the Falrchild design has less periormance
margin than does ITEE and therefores, the probabllity of routisely
meeting the performance objeclives would be lower for FPailvehild
than for the ITEK design.

in the area of the managewsent, production and loglisties, ITER
presented a strong well thought out proposal covering all .spocis
in detail, The program moanager bad complete control of the pro-
gram and was the primavy contact for the SPO., The veportisg pro-
ceduros weve designed to keop the SPO and top corporate managomuni
informed of all problems as they occur,

The Fairchild proposal was very weak in management, production
and logistics, The program manager did not have control of {he
program although he was designated as the primary contact for the
SPO. The Division Vice President had the necessary control but
the proposal stated that only five percent of his time would be
devoted to the program, The policy Fairchild stated of not re-
porting problems to the SPO but reporting only solutions, could

vesult in unforeseen schedule slippage and costly overruns.,
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Feirvchild algo proposed that the terrain lens development and
fabricat ion be sccomplished at their £1 Segundo, California
facilicy while the progres management and all other develop-
ment and {obricetion would be dopne at their Long Island, New
York facllity., Pinally, the Falrchild management, production
and logletics plan was incomplete In a number of arcas including
configuration control, productlion control, quality control,
facilivies, security, and personnel training.

The estimated development and production costs, and esti-
mated costs by {lscal year through FY7G, for each proposal,
are summarized [n Teb 8. The development cost for Fairchild is
$14.821 million and $20.149 wilifon for I1TEE. It should be
nobed that the development costs Include the [irst 5&% flight
units {l.e., zix verrvaln cameraz and 12 stellar cameras), the
ground qualificarion unit, all necessary facilities at the
contractor's plast, and equipment required ar rhe HEXAGON
system integration contractor’s plant. The follow-on costs
per unit arve $600,000 for Fairchild and $960,000 for ITEK,

baged on & four yesr program of 24 units, The higher estimate
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by ITEK of dircct labor required, sccousts for the major
portion of the cost spread between two proposals and was
felt to be a much more resllstic estimete than the Pualrchild
eskimate.

Based on their review, the Board unéniscusly recommended

the ITEK design and program as cledarly superior.
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HERACOYN RE-ENTRY VEHICLE SOURCE SELECTION SOBMARY

SOURCE SELBCTION BOARD ACTIVITLIES

Four Companies wore determined o be well-quelified o
undertake this progvem, and a request for proposal was re=-
leasad to thew en 19 Julbly 1966, Proposals were receldved on
27 Seprember 1966 Crom AYID, the Ceneral Blecterle Corpeoration,

cand che MeDonnell Alreraft Company. The lockheed Mlsslles
and Space Company declinegd to propose on the Re-sotry Veblele
in ovder Yo svold diluting thely e¢ffort on the Savellite Basic
Assenbly Proposal. The Source Felection Board submitted thelr
report in late Qoteber 1966.

Duratiled analysls and speclalized evalustions were per-
formed by three working proups:

{1} Technical, and Opsrastions

{2} Hanagewent, Productios aund logistics

{313 fTosts
Each group comsisted of 4 to 7 members supported by a large

mmber of technical advisors., The findings of each technical

o BYE 13012-68
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group were combined into an overall evaluation by the Source
Selection Board, using relative weightings which were un-
konown to the working group members. The actions of the
warking groups and the S8B were fully documented and repre~
sented a careful comprehensive evaluation by highly quali-
fied personnel who worked in strict accordance with the
eriteria and procedures established for them,

The 5% . found that the AVCO Proposal was the weakest
cechnically and contained trhe highest cost, fhe GE Proposal
reflected their considerable expevience in this area of
rechno togy: however, it contained significant technical
deficiencies requiring correction. The McDonnell Proposal
was superior.in the technical and management areas but was
wore costly than GE.

The next several pavagraphs discuss some highlights of
the evaluation:

The only outstanding feature of the AVCO Proposal

was an excellent electricl harness design. Deficiencies

o i BYE 13012-68
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were numerous and included:

{1} Mounting the spin motors in the plane of
the C.G. requiring that the heat shield
transmit the forque load from the motors
to the RV. This raises questions as to
the structural integrity of the heat shield.

(2) The proposed parachute is kpown to be un-
workable over the weight range required,

(3) The proposed destruct system is incompatible
with the SCF.

{4} A major weakness of the entire Proposal was
an inadequate presenfation of the analyses,
design detail, and backup data. '

(5} Program Planning generally lacked adequate

detail.

General Electric Corporation

GE presented a thorough structural design and analysis,
and thermal analysis. The technical weaknesses included the

low shelf 1ife of the phenolic nylon heat shield, a poorxr

BYE 13012-88
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concept for the spin despin rocket motor, and an inabilicy
to meet the specified dispersion limits on recovery.

McDonnell Aircraft Company

The McDonnell Aircraft Company Proposal was superior
in the technical and management areas. They presented a
good spin despin system and a thrust termination system
which permitted the dispersion limits to be met. They
included a complete reliability model, and their program
planning was complete and comprehensive. Weaknesses of the
MeDonnell Proposal included incomplete structural analysis
and a higher cost than General Electric,

The S$5B considered the technical deficiencies in the
General Electric and McDonnell Proposals to be correctable
and estimated the revised costs to reflect these corrections,
and other cost omissions and excesses contained in the Pro-
posals. Although the revised costs were closer together, the
General Electric costs, as estimated by the S58B, were strill
about siz million dollars (about 19%) less. On this basis,

they recommended that General Electric be awarded the contract,

BYE 13012-68
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Additional Review

After completion of the §886 activivies, Molonnell and
GE were requested to provide addivlonsl technical, cost and
schedule data to correct the significsmt technical and
operational deficiencies fdentified by the 858, to Include
costs for 1tems that were oudtted, sud for chenges regulred to
ﬁimprOVﬁ system capability, These revislons wore analyeed by
the HEXACON System Program Office and subsirted to me ip

¢ December 1966,

The McDonnell response was considored sdequate even
though additional analysis of the structural design was seilll
considered necessary., On the other hend, the GF response
still contained significant technleal delicienciles. Fov
example:

a. GE changsd their proposal to an wnsupperted ZHM
heat shield to replace the shelf life limited phemolic
nylon., There is not sufficient test data o waryant che
analytical prediction of successful wse of the unsupported

E8M. The limirved rest dats which is available indicarss that

Approved for Bataesifienhs co5115613
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the wnsupported ESM will evode retber than ablate at heat
[lunes of gpprowimately one-ball the Fluxes expected in the
stagnation veglon,

B, The retveoe-vpehker fgniter is degigned in such a
way that {8 cenmob be installed afver the rochket is installed
fn the re-ontry vebicele., It sould therefore have to be in-
wtalled sy the factory, and this 1z unacceptable fov safety
reasons, A rvedesige would have a sigoificant impact on the
overall re-entry wvehicle design and cost.

@, The OF desige would result in a total system weight
of approximately 300 pounds more then the McDonnell design,
The primary reason for the extra weight 1s that GE has chosen
o weel the dispersion reguirement by providing a V of 1300
feat poer second and controllinmg the tolerance to ope percent.
MeDomaell, on the other bheand, met the dispersion requirement
by providing an ¥ of 1000 feet per second and controlling
che tolervance of 3/4 of one percent.

& rabular suwmary of the original proposals and the re-

vigsed data from GE and MeDommell is presemted in Attachment 1.

oo BYE 13012-68

. Approved for Bkmatassifiemhs cos115613

e



C05115613 Approved for RIGLASSIERGhs cos115613 TR

g

The costs, as submitted by the contractors in their

revised data, are as follows:

GE MAC
Total Cost $22,754,700  $27,179,000
Fee 3,413,200 4,077,000

526,167,900 $31,256,000
The cost difference is due in part to the experience GE
has had in the DISCOVERER Program with components such as
powar supplies, programmers, telemetry transmitters, in-
strumentation and the parachute,

A breakdown of the costs is presented in Attachment 2.
The costs in this breakdown are for a four re-entry vehicle
configuration.

In view of the serious techmical deficiencies which
remain in the GE Proposal, the selection of McDommell Afir-
craft Company for the design and construction of the
HEXAGON Re-entry Vehicles was recommended by the SPO as

warranted in spite of the>higher cost.
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