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MEMORANDUM FOR COLONEL WHEELER
SUBJECT: HEXAGON PCADs

Precision Cloud Avea Delineators (PCADs) are used in the
HEZXAGON program to rapidly assess cloud cover on the processed

imagery during interbucket countdown. DMA operates these
devices for us at DMA-TC,

In the package at TAB A, DMA identifies a need for replace-
ment units. In the memo at TAB B, we tasked Program B to develop
a program to replace the PCADs. After considerable research
and interface with DMA, OD&E determined that the new units are

required and that they could best be procured by DMA (TABs C and
D).

The message at the right advises DMA of our decision to
fund the effort through them.

-Recommend-¢ou-sien-the-message.,

/
DANIEL B, HUTCHISON
Lt Colonel, USAF
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SUBJECT: Replacement of PCAD Eguipment ’
TO: Director

National Reconnalssance Crganization
ATTN: Lt Col D. Hutchinson
Washington, D.C. 20301

1. In accordance with telephone conversations during the

week of 24 March 1875, between Lt Col Hutchison, NRO and

. ‘the Defense Mapping Agency reguests your
oIfice Initiate procurement of equipment to replace two
Photo Coverage Assessment Digitizers (PCAD) which due to
age and extensive use are becoming more difficult to keep
in proper working order. [In the above conversations,

Lt Col Hutchison agreed that NRO would purchase the re-
placement egquipment.] The PCAD's were given to the DMA
Topographic Center (DMATC), then USATOPOCOM, in January 1971
by SAFSS to be used exclusively in the evaluation of
satellite photography for the Intelligence and MC&G
communities. During satellite orbital operations, following
each bucket return, the instruments must be operable 24
hours per day to meet DMA commitments for timely response

to NRO. \

2. During the past vear, the PCAD's were down for maintenance
105 times, or approximately 400 hours. Based on a reguest

for replacement from DMATC (Enclosure 1), a shut down during
a critical operaticns pericd would force the evaluation team
into manual procedures, resulting in a 4X slow down or up to
12 days based on present response time.

3. As a precaution against such a breakdown, and in view
of the amount of maintenance reguired to date, DMA recommends
that this equipment be replaced during FY 76. The estimated
cost of replacement eguipment, including software, is
$150,000 each for a total cost of $300,000. A contractor's
evaluation concerning the condition of the PCAD hardware is
enclosed for your information (Enclosure 2). DMA has not
discussed cost with this contractor. Our estimates are based
on replacement of hardware and software rather than modifica-
tion of present components which is an alternative mentioned
in Enclosure 2. In our opinion, modification of the present
?%&l&”&%;$gaomponents is not acceptable since it is, in essence, merely
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postponing the inevitable without obtaining any compensating
benefits. Replacement is indicated to solve the problem.

4, DMA can provide NRO technical assistance, as requlred,

(in4fulflAllnQ4ﬁhlﬁ4rQQQﬁ&tlggEQiﬂﬁgQigﬂgﬁiéﬁi}lﬂ DMA is

FOR THE DIRECTOR:

2 Enclosures a/s

Deputy Director for Programs,
Production and Operations

BYE-47534"75
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EQUIPMENT PROCUREMENT PROPOSAL

Component: DMATC

DMIS/E Category: 1G

Line Item Ident: 01

Item: Photo Coverage Assessment Device

1. MISSION AND PROGRAM SUPPORTED:

, a. The Photo Coverage Assessment Digitizer (PCAD)
iz a Calma digital table interfaced with a Raytheon 703
computer and tape drive unit. It is used to determine
areas of clear photography accessed by Xevhole missions.
The results are relaved to NRO operations facilities per
DMA commitment. There are two PCAD's located at DMATC
which reguire 6,000 manhours a year to operate.

. These devices have been in operation since
January 1971. In FY 1974, the PCAD's were down 105
separate times for a total of 400 hours, and $3,965 was
spent for parts. The required repalr costs so far this
yvear have totaled over $2,500 and it is anticipated that
the PCAD's will reguire increasingly more maintenance
next yeary. An engineer hired to perform some trouble
shooting has prepared a paper to identify specific problem
areas.

2. COST DATA:

a. Evaluations could be performed manually, however,

this would require a greater expenditure of manhours and
materials and weould increase the calendar time for completion,
Manhour costs for a manual evaluation are estimated to be
approximately 4.2 times greater than a PCAD evaluation.
The estimated savings per anrum over the manual operation
is $148,000. The manual operation will take an average of
30 minutes per frame as opposed to 7 minutes for the PCAD.
One complete manual evaluation process (one misgion) would
cost $192,000.

b. The eqguipment, the central processing unit, the
tape drives and digital table are reguliring abnormal amounts
of repairs. Parts that are necessary for some repairs are
becoming inereasingly harder to find, as scme of the equipment
is now obsolete and no longer manufactares.
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3. Impact Statement:

The PCAD's were acguired to perform timely and
accurate photographic evaluations in support of Intelligence
and mapping reguirements. It is imperative that the
equipment be reliable and in a state of readiness. If one
of these devices were ito become inoperable during critical
*turnaround” time {27-35 hours for Keyholé mission oper@tions),
the loss of response time {using one PCAD with, or without,
supplemental manual evaluations] could not be recovered.
Information vital to the success of the mission could not be
used effectively because of its non-availability.
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NSTRUMENT # CORPORATION Telephonc (301 867-2151

26 February 1975

Defense Mapping Agency
Topographic Center
6500 Brooks Lane
Washington, D, C.

Atrentinn: Mr.
Code 50310

ot

In response 1o your request, ! have made an attempt at makiag an cvaluation of the
present PCAD systems. 1 am aiso making gereral recommendations for any new
PCAD systems you may procure in the ncar future.

The primaery considerations of the two existing PCAD systems are thelr reliabilivy
and maintainability, Due to the nature of your application, long downtimes are
intolerable. From my own experience in assisting vou in maintaining the equipment,
it has become obvious to me that the reliability of the svstems has diminished con-
siderably due to their age. AMechanical parts are wearing out. Aged germanium
transistors are losing gein and causing inrermittent and marginal operation, which
means, more times than not, a lengthy and extremely difficolt troublesheoting session
to find and correct the problem. We arce having more and morc problems locating
replacement parts, simply because many of them are no longer in production. The
state~of-the-art has improved considerably and replocod these oldor parts almost
universally, The market for the older parts is no longer sufficient to entice continued
production, As an example, there was recently a problem with wor o tape heads,

The manufacturer, Potter Instrument Cowpany was contacted and it was found that the
heads are no longer in production. After some delay they were able to replace the
heads with seme of nearly the same type as the original, ondy begause their ficld
service man happened to have a couple Yeft over.  He sard that we were lucky because
our tape transports were obsolete and that these were probably the only ones still in
use, The newer tape heads are made vsing a new process which makes the head
much harder and Improves wear characteristics dromatically, I inguired about the
possibility of replacing the worn heads with the newer type, and was informed that 1
would require considerable modification o our machines and the cost would be pro-
hibitive, '
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TRITRUMENT § CORMURATION

Defense Mapping Agency
Attn: Mr. -2 : 26 February 1975

It is, therefore, my opinion that the present PCAD systems can no longer satisfy yvour
veliability requirements, [ recommend a more thorough evaluation of the possibility
of updating the present systems in order to improve reliability and nmintainabih?y,
than I have bad time to do thus far., There is some hope that the old systems can be
salvaged. Unforwmarely, all too often it is not practical to update old equipment with
newer components because the state-of-the-arg is such now that the system, asa
whole, must be restructured in order to usce the newer components,

Concurrent with this investigation, I recommend that a pew, but similar, PCAD system
be developed using state-of-the-art components with demonstrated reliabiliny, Itis my
opinion that any thought of duplicating the old PCAD systems should definitely be aban-
doned. 1 feel confident that a much simpler, more reliable system can be developed
today, and that the cost of the hardware will probably be significantly less than that

of the original svstems. The cost of the investigation and development | have recom-
mended would be almost certainly worthwhile, if not absolutely necessary ro meet

your réguirements,

Reliabilivy should be kept uppermost in mind in the development of any new PCAD
system,. 1he okd systems successfully achioved reliability in producing errov-iree
tapes, What we would like to improve is the hardware reliability,

Maintainability is at least of squal importance. Every design effort should be made
1o simplify system hardware troubleshooting and maintenance, Failures are not so
much a problent if they can be guickly repairec. 1 feel that the old.systems are much
more difficult o troubleshoot than they should bey some past failures have reguired
days of troubleshooting by trained personnel, I am sure that with today’s technology,
we can improve the PCAD systeny in this regard also.

A device which I think will contribute greatly fo the solutions of the aferemontiongd
problems is the micro-processor, somailmes referred o 48 MmiCro- COMpUer or
micro~controller. These devices, which have been around for several vears now,
have doemonstrated reliability and are being used increasingly 1o replice complicated,
special-purpose logic systems. Inthe PCAD systom there arve several interfaces
and controllers which can now be replaced with a much cheaper and stmpler microe-
processor systems The cost and size of such a mievo-processor system should be
low enbugh that spares could be kept on band,  When o controtler futds, replace it
with a spare and ropair the defoctive unit lator. The size, comploxity and cest of
the present PCAD interfaces and controliers imake this concept mwost impractical.,

" : o i AppProved for Release: 2025/06/18 C05137275




C05137275 G A
‘ Approved for Release: 2025/06/18 C05137275 g
Chesapeake

INSTRUMENT § CORFORATION

Defenise Mapping Agency
Attn; Mr,

-3 26 February 1975

1 hope this evaluation is heipful and sufficient for your present needs. 1 will be glad
1o do what I can to arswer any other questions you might have concerning this or
other matters, 1am presenty associated with Chesapeake Instrument Corporatipn
of Shady Side, Maryland, a company experienced In the development and desigh of
high reliability military electronic systems, We have personnel who routinely
perform system reliability studies, as well as a well-reounded electronic and mech-
anical engineering staff, 1am sure that Chesapeake would welcome the opportunity
to assist you in any further examination of your systems. I you dre at all interested
in this idea, 1will promptly arrange a meeting with our management. Our plants are
near enough to you that we can meet with yeu whenever you desire.

Whatever your decision is, I hope that I have rendered some assistance and that I
can continue to assist you.

Very truly yours,

CHESAPEAKE INSTRUMENT CORPORATION

e . C
R}l‘fl«w&“zcwx ( }‘\,L{M‘; Tl % &

Bonelson Christmas
Senior Engineer
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~H-RATIONAL RECONNAISSANCE OFFICE
. WASHINGTON, D.C.

THE NRO STAFF . 15 May 1975

MEMORANDUM FOR MR. DIRKS, D/OD&E/DDSET

SUBJECT: Procurement of Photo Coverage Assessment Dlgltlzers
for DMA

The Defense Mapping Agency has requested that the NRO
procure new Photo Coverage Assessment Digitizers (PCAD) to
replace the e&lsﬁlmg worn-out hardware. The DMA correspondence
on technical requirements and estimated costs is attached,

Since OD&E pracured the orlglnal items, and since you have
the compatible software and the technical Qapablllty to support
the procurement, it is rvequested that you evaluate the DMA
procurement request. If you concur in the DMA assessment,
please submit the funding requirements as an addenda to the
FY 76/77 BEXAGON support budget. The desired schedule (to be
accelerated if practical) is as follows:

30 May 1975 - Budget to NRO%COmptrolier

1 July 1976 - Delivery of first unit
31 December 1976~ Delivery of second and final unit
Comtractual arrangements for new PCAD hardware should be

such that the contractor is responsive to DMA for installation,
checkout, acceptance and warranty maintenance.

‘ WO T Ulede.

° : HAROLD P. WHEELER,).JR.
Colonel, USAF
Director
Atch
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