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MEMORANDUM FOR COLONEL WHEELER 

SUBJECT: HEXAGON PCADs 
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Precision Cloud Area Delineators (PCADs) are used in the 
HEXAGON 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 TABB, 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. 

-Rm::~ a:1:.ga th,e mlilseage.. 

Attachments 
1. BYE-47534-75 
2. BYE-12898-75 
3. PILOT 8034 
4. PILOT 8803 
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DEFENSE MAPPING AGENCY 
BUILDING 56, U.S. NAVAL O~SfRVATORY 

WASHINGTON, D.C 20305 

SUBJECT: Replacement of PCAD Equipment 

TO: Director 
National Reconnaissance Organization 
ATTN: Lt Col D. Hutchinson 
Washington, D,C. 20301 

0? APR 191& 

1. In accordance with telephone conversations during the 
week of 24 March 1975, between Lt Col Hutchison, NRO and 

I lthe Defense Mapping Agency requests your 
office 1n1t1ate 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 equipment.] The PCAD' s were given to the OMA 
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 year, the PCAD's were down for maintenance 
105 times, or approximately 400 hours. Based on a request 
for replacement from DMATC (Enclosure 1), a shut down during 
a critical operations period 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 required to date, DMA recommends 
that this equipment be replaced during FY 76. The estimated 
cost of replacement equipment, 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). DM:A 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 pre~ent 

Page:...L.of+,-tillr;t,Pmponents 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. OMA can provide NRO technical assistance, as required, 
c--"-c.LL___..__._....._..._.__...__.__..._._...._---'-"'.__._._,______,..__,.__,..__._......_._,__.__._ _ __.__,_'---'--""_._.____._,_,.._____...__._._._.__.__..._._'--'-' in DMA is 

FOR THE DIRECTOR: 

2 Enclosures a/s 

Pll11t...i:.i .. o1 .. d'. .. r,~r11s 
Copy.~ .•.. of"" ,.1. .. copias 

Deputy Director for Programs, 
Production and Operations 
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EQUIPMENT PROCUREMENT PROPOSAL 

Component: DMATC 

DMIS/E Category: lG 

Line Item Ident: 01 

Item: Phqto Coverage Assessment Device 

1. MISSION AND PROGRAM SUPPORTED: 

,, 

a. The Photo Coverage Assessment Digitizer (PCAD) 
.is 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 Keyhole missions. 
The results are relayed to NRO operations facilities per 
OMA commitment. There are two PCAD' s located at DMA'I'C 
which require 6,000 manhours a year to operate. 

b. 'I'hese 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 repair costs so far this 
year have totaled over $2,500 and it is anticipated that 
the PCAD's will require increasingly more maintenance 
next year. 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 greate'r expenditure of manhours and 
materials and wculd increase the calendar time for completion. 
Manhour costs for a man~al evaluation are estimated to be 
approximately 4.2 times gredter than a PCAD evaluation. 
The estimated savings per annum over the illanual 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 mission) would 
cost $192,000. 

b. The equipment, the central processing unit, the 
tape drives and digital table are requiring abnormal amounts 
of repairs. Parts that are necessary for some repairs are 
becoming increasingly harder to find, as seine of the eqeipment 
is now obsolete and no longer manufactures. 

BYE-475~34·75 
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I pact Statement: 

The PCAD's were acquired to perform timely and 
accurate photographic evaluations in support of Intelligence 
and mapping requirements. It is imperative that the 
equipment be reliable and in a state of readiness. If one 
of these devices were to become inoperable during critical 
"turnaround" time (27-35 hours for Keyhole mission operations}, 
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 . 

l'ar;ii~,.ik,of .. e.s: .. p~ ens 
Co~y., t":,. r/ .. ,ii . ,J·,: •s 

• ~ ,:,r tr,·, ?"Ir-·-:-
l,; ~½:: ~ .. :, j 

2 

BYE- 4 7 5 3 4 - 7 5 
HANClL.!!: :VIN 

TALENT-KEYHOLE 
('ON'TAOI.. SYSTEM ONt .. Y 

•""'""'"" ___ ..,,_ .. , .. """,, ''"-'''-'-""-'-"'"""""-""""'"·=·"" ....... _..,.."'-"-"-"'--""""'--"-A"""p-'-p_ro_ve~d-f_or_R_e_le_a_s_e:_2_0_25_/_06_/_18_C_05_1_3_7_27_5_~~•----· 1: • _ _,, 



C05137275 

Defense Mapping Agency 
Topographic Center 
6500 Brooks Lam~ 
Washington, D. C. 
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Code 50310 

Dea 

Sh;ady1,itk. M,1ryla11tl ]11111,; 

Tdcphum·OO! lllh7-21 SI 

26 Fchruary 1975 

Ill 

In response to your request, 1 have made an attempt at making an evaluation of the 
present PCAD !-'.•:'.>terns. Jam also makinh general recommendations for any new 
PCAD systems) ou may procure in the near future. 

The primary considerations of the two existing PCAD system~ arc their rciiJ.bility 
and maintai.iability. -DJe to the nature of your application. long downtimes are 
intolerable. From my ow11 experience in n.ssisting yo:.i in maintaining the equipment, 
it has become obvious to me that the reliabilitY of the systems has diminished con­
siderably due to thciT age. .i\lcchanical parts arc wearin!! out. Aged germanium 
transistors arc losing gain and causing intcrmfrrcnt and marginal operation, which 
means, more times than not, a lengthy a1,d cxtrcmeJy difficult tnmbkshootin~. session 
to find and cor.rect the problem. We arc h3ving more and more problcms locating 
replacement parts, simply because many oi them arc no lunger in production. The 
state-of-the-an has in~provcd ccnsidcrabl: . .1:1d rcphiccd these older parts almost 
universally. Th'2' m.:trkct for the:: okk'r p;1rts i,; no longer suffic-h:nt to entice c0ntinucd 
11rocluction. As an example, there was recently a prohlvm with worn lapc h(::.HI~. 
TI1e manufacturer, Potter Instrument Cornp.1i1Y was contacted and it wat,; fou11d that thC" 
heads arc no longer in production. After :::omt~ dc:lay they were a blc to rcplacv thc­
heads with sonw of nearly the same t:~-pc as the original. only lwcau,;c their field 
service man happened to l1;.1vc a couple left over. l k: s~ud that we were lucky bL'cau::;c 
our tape tran:sporr:; were obsolete and that thcs,~ were probably th .. • only ones :,;(ill in 
use. Tiic nc-wcr tape hc,Hb arc made 11sing a new pn,c(•ss which m:1 kcs the head 
much harder and improves v.ear ch:iraekristks lfrarnolically. I inquin·d aliou: the 
possibility of r1..·pbcing the worn heads with tk• newer type, and was inforrnL·d Lllat it 

, would n:quin: con.-;i<lcrabk- modifkaUon to our 1J1achi11L·s and the '-·osl would he pro-
! hibitivc. 

----... Approved for .. R.i:!lease: 2025/~~/18 C05137275 . 
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Defense Mapping Agency 

Attn: Mr.~1------~ 26 Pebrua.ry 1975 

lt is, therefore, my opinion that the present PCAD !>)'stems can no longer satisfy your 
reliability requirements. I recommend a more thorough evaluation of the po!::;.sibility 
of updating the present systems in order to improve reliability and maintain,1:Jiltry, 
than l have had time to do thus far. There is .some hope that the old systems can be 
.salvaged. Unfortunately, all too often it is not practical to update old equipment with 
newer components because the <:,tatc-of-thc-art is such now that the system, as a 
whole, must be restructured in order to use the newer components. 

Concurrent with this investigation, I rccomrncncl that a new, but similar, PCAD system 
be d..-?vcloped using state-of-the-art components with demon::;trated reliability. It is my 
opinion that any thought of duplicatiHg the old I'CAD systems should definitely :,e aban­
doned. I feel confident that a much simpler, more reliable system can be dcn:lopecl 
today, and that the cost oi the hardware will probably be significantly Jes::- than that 
of the original systems. The cost of the invc stigation ar.d development l have recom­
mended would be almost certainl? worthwhile, if not absolutely necessary to meet 
your requirC'ments. 

RdiabiJity should be kept uppcrm8st in mind .in the· development of any new PC.-\D 
system. The old systcrr:s successfully achieved reliability in producing error-free 
tapes. What we \\'Ol~d like to improve is the hardware reliability. 

Maintainability is at least of :.~qual importance. Every design effort shou1d be made 
to simplify system hardware troubleshooting .:!Gd maintc·nancc. failures an: not so 
much a problem if they can be quickly rcpain•(t. I feel that tbe old. sy sterns a re much 
more difficult to troubkshoot than they should be; some past failures ha vv H'½uircd 
days of troubleshooting by trained personnel. I am sun:: that \\'ith today's technology, 
we can improve tlm PCAD system in this regard also. 

A device which I think will contribute frc.:nly to the solutions of the afr•remc:ntioned 
problems is the micro-processor, :,,:ornetimc::, referred to as micro-compmer or 
micro-controller. These devices. \\'bich have hecn around for sc;vcn1l year:, now, 
have dcmonstr.::tcd relbbility and arc hC'ill!;! u~~ed increasingly to repl:Jce coniplicdtl'd, 
spccia.l-purposc logic systems. In the PC~\D ,;ystcrn there arc ~CVl'ra] interfJcc.,.: 
and controllers which can now be replaced witll a much cheaper .rnd simpler mil::ro­
proccssor ::.-ystcm. The cost and size of t;uch a micro-proc1.•,.;~or syst ... m ,.;hould I•.' 
low enough that spares could Ix, kC'pt on kmd. Wh~11 a controlkr f.11I:,;, n·pb,.:c· it 
with a :,par1.' ,lild rcp.iir the dl!fr~ct1ve unit l::.H;.•r. Thl' size, con:ph·xiry :rnd c,,;,;t oi 
the present I'CAD interfaces and controllcr.s n:akc this concept uw:,;t irnpracLi..:al. 
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Defense Mapping Agency 
Attn: Mr.I 

~--------
-3- 26 February 1975 

I hope this evaluation is helpful and sufficient for your present needs. I will be glad 
to do what I can to answer any other questions you might have concerning this or 
other matters. I am presently associated wit!i Chesapeake Instrument Corpornt\f)n 
of Shady Side, Maryiam1, a company experienced in the development and design of 
high reliability military electronic systems. We have personnel who routinely 
perform system rdiability studies, as well as a well-rounded electronic and mech­
anical engineering staff. I am sure that Chesapeake would welcome the opportunity 
to assist you in any further examination of your systems, lf you are at all interested 
in this idea, I will promptly arninge a meeting with our management. Our plants arc 
near enough to you that we can meet with ycu ,,.,hcncver you desire. 

'Whatever your decision is, I hope that 1 have rendered some assistance and that I 
can continue to assist you. 

DC:elw 

Very truly yours, 

CHESAPE,;\ KE Ii'\STR C!\:rENT CORPORATION 

Donelson Chri:->tmas 
Senior Engineer 
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THE NRO STAFF 15 May 1975 

MEMORANDUM FOR MR. DIRKS, D/OD&E/DDS&T 

SUBJECT: Procurement of Photo Coverage Assessment Digitizers 
for DMA 

The Defense Mapping Agency has requested that the NRO 
P,rocure new Photo Coverage Assessment Digitizers (PCAD) to 
replace the existing worn-out hardware. The DYiA correspondence 
on technical requirements and estimated costs is attached, 

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

30 May 1975 - Budget to NRO Comptroller 

1 July 1976 - Delivery of fir8t unit 

31 December 1976- Delivery of second and final unit 

Contractual arrangements for new PCAD hardware should be 
such that the contractor is responsive co DMA for installation, 
checkout, acceptance and warranty maintenance. 

Atch 
BYE-47534-75, Cy IA uy.u 

CC: 

HANOLE VIA 

BYEMAM 
CONTROL SYST!;M 

~-------~ 

, SAG/OD&E 
MA 

~~t. 

HAROLD P. WHEELE 
Colonel, USAF 
Director 
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