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ABSTRACT 

T 

The GAl'tB1 T f1 ight Vehicle No. 9S3 va.s 1~ Oft 

2S October 1963 t and was recovered on 11 PctoOcr 11163. 

after two days of p,ayloa:d operations. Tbe'roe.uta of t:Ida 

aission were evaluated by the Director. of SpeCl.al 
I 

" Pertoraance Evaluation Teaa, aaaia'ted by pcl'&(lllWMl of ~ 
.,.L 

Wdtional Photographic Interpretation Canter, tile 

Aeronautical Chart and Inforaation Cente~~ aDd the 

65914th Test Squadron (AFSPPL) (ArSe). !be eyuUoiIl:t:1oa .. 

cdrried out during 29 October through 8 Novtaber 1M3. 

The photographic product of this aission is excel..lart. 

<11 though 'soaewhat sparse due to considerableclowd ·<:.onl" .• 

laagery is equal to or better than "my so far 'obUiaed ~' 

previous lIIIIi88ion5, with an average Recip~ F.diae ~. 

(RES) function of 91 for the .ission. Saall objec:1:~ .... 

readily resolved, including individual ~ilat ~Ye 

aarkers, and individual football play_". .. 

Host of the technical deficiencies fouad in ~ t¥o 
, 

previous _i8siona were not evident: dw;-ias tAi ......... 
,,'P" 

static discharge along the edge of 

for the first t i:ae on c1Il GAMBIT aisaion. 

along tr,c1Ilck; this aay be dQe 

, . 

I~. 
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'SECTION I 

" , 
DESCRIPTION or MISSION '003 

BYE 

Mission '003 was launched into eccentric orbit froa 

Point Arguello Launch Complex II, Pad 3, at 1859:21Z on 

, 25 October 1963. 

The satellite vehicle consisted of ' the Gallbit Ca8era 

and the orbital Control Vehicle Systea. This satellite was 

boosted into orbit by an Agena D/Atlas combination with the 

following sequence of launch events: 

150410 .. 

Hominal(Seconds) Actual($econds) 

Booster Engine Cut-off 138.95 135 .. 52 

Sustainer Engine Cut-of 16."" 213 .• '8 . 
,Vernier Engine Cut-off 293.48 290.60 

Atlas lAgena Separation 296.0 2~6 .. 10 

Il Agena Ignition 315."5 369.35 

Ag~na Engine Cut ... off 616.81 o 610. ~O :";.. 

(" 

Approved for Release: 2018/09/11 C051 03022 

I 
I 

II 
I 

II 
, f 

I 
I 

"I 
I 
I 
il 
I; 

" 

I 
1 



,I 
I 

II 
1-

'I ,I 

I 
I 
I 
I 
I 
I 
I; 
,-

I 
I 
I . . 

I. 

Approved for Release: 2018/09/11 C05103 

_ ComrOI$"Oniy , 
PERrO:RJWICE EYALUA'UO. 'tEM 
REPORT MO. -003/63 ' 

. - , 
initial paraaeters: 

~ . 
Inclination 9';'6 Dettra_- !'.u ..... ' .......... Period 
jJ 

Apogee 

89.21 JdJMtt .. 

1'3.\1 .. l83~. '. 
Perigee 

. £Cceri"tiri <:i t:y 

, . 

, •• 12_ 
, ., .... (., 

. 
,.:.~ __ t. 

...." .. 

The pru.ary fli-ght objectl"''' weN_ to ~a'. 
- .. '.-: ,,' 

recoimai"ssan~ aission in the hitch-up"'" ,.. _,~_~~ ..... 
infor.a:fion frca high resOlution ~~ ~" 

two days of operations and f011o.-i. reQO.",,, ... ~ 
4- :>- <' '4 

phot4)graphicpsyI~. to con"uci .t:-o •. OCI'-~-,-. 
~ , . " 

\ to' 

to deaonstra-te OCY stabilizatiOn f_t:&,-. 
- , '11 -' - ... 

Despite the 'existence .Of~H"'~"_' 
, .. "'.,.... ',. , . ,,. 

the hitcll':"Up 8I:)de. ofOpe~atioa •• 

obtdned,and high res.eluti08 ~~ .. -.a. ••• 
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.certain operating constraints imposed by engineering 

considerations, with the aaxiaua number of these targets to 

"be photQ8;l"'ppheq in the stereo mode .. 

During operations, it. was deter.eined that vehiele . 

perigee was lower than noaina1; however, good ephe.,erides 

,15"'0 

~ were\) generated and coaaand messages were prepared to replace 

., the pad load. Command me'ssage lOl(pa~ load) oPerated the 

camerit on Rev 4 and obtained ,one ,_JIIlOnOCula~strip •. The pad 

load was replaced during ascending RevS by coaaand )1E!ssage 

lOS and successfully operated .the caaera to obtain five ~ 
~ 

JIIIOnocular and -six stereo fraaes on ~evs 5, 6 and 1%" Co--and 

message 106 w~s loaded on Rev 8 'a!ld 'successfully operated the 

camera to obtain 19 monocular and' 22 stereo fraaes on 

. Revs St .. 9;-"10,11 and It. Coaand message 108 was loaded 

on Rev 1.4 and obtained two stereo'fraaeson Rev 14. 

message 107 was loaded on Rev 15 and successfully o.pe~ed 
1\ • ~j 

the aaaera.to obtain 21 monocular and 12 stereo f~& for 

engineering purposes on Revs 15 and 16. C~ _s;'le~ 
109~ loaded on Rev 21, provided for su~p~ • .sful c .. ra , 

operations on Revs 21, 

.and 10 stereo fra-es. 

22, 23.rd 2tl '40 dbt~in 

C01lmand~.a.e III t,u 
:If .'_ ,,' 

R4!tv 25 anc;J. successfully operated 'tb~ o~r.a O'I:! .. a.Ys .. 2S" ,;26, 

30, 31 ,and 32 to obitUn 214 'aonpculal" ~~2> .t~o:'f~~ ... 
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On Mission ~003, caaera operations were oondueted i _ 

total of 21 revolutions of which eight revolutiooa ,,""­

engineering passes. Total photographic coverage on this 

.ission consisted of 14 monocular and 8_ aterea fr ..... 

Of the 14 BOno fraaes 62 were 'for engine,erin& _~ 

whereas 30 of the 84 stereo fraaes were of engi.Deerin& 

targets. 

Final run-out of. fila was lladepn Rev .32 .aDd the 
~ .,5; '1 

recovery sequence was initiated on Rev 3~. '!'be. ~ry" 
, 

vehicle de,...orbited as progr.aaaed and aerial 
'. 

aade in the recovery area. Following aeparati._~-
'\ /", iJ/-," . -

of the photographic payload, two days of OCYsolo 
~:" .;, ' .. -:~~'" 

including roll :aaneuvers and two orbit adjust -lllDaDeuverS,'~(,;,7 '. '. . . '. ".<~,:~~.~:: " .. ', 
were successfully conducted. At" the conclUsion of tJMt'~":, ' ...... . 
solo exercise, the oev was de-orbited aDd1M~ 

predicted iapact area. 

An innovation to this DissioD waathe 

'col~r fila which was exposed on Re". '1·aad·;,32. 

, -

,;.: 

tiJllle of publication of ~his report. the_t~:~ 
1" I: "~', ~'i( 

ready for evalua,tion..An addend~to this r; . 
. ,. 

evaluation of tbe color 

date. 
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SECTION II 

OBJECTIVES or TIlE Pfl:FORHAHCE EVAWATION TEAM 

After recovery of Mission 4003, the Perf6raance 

BYE 

Evaluation Tea.. convened at the 6594th Test Squadron (AFSPPL), 

as in previous Gambit missions,_for the purpose of evaluating 

systea operations. The Deputy Director of Special Projects 

~or Test Ope.ratio'ns I lmanaged the team effort and was 

~sponsible 'f~r overall evaluation. 'Team ~erS fro. SArSP 

-monitoreffoperations of the mission, obtained ~opies of the 

ephemeris, comaandsuamary and other pertinent data, and 

delivered this material foJ;' use by the team. ,The Aeronautical 
I 

Ch.art and Information Center (ACIC) assisted in the evaluation 

of "the .ission by performing -the: photographic map match .. ' The 

National Photographic Interpretation Center (NPIC) provi4ed. 

support in 'the photograam4ttric evaluation, and the 659i1Jth 
~ , ' 

Test Squadron (AFSPPL) assisted with the, photograpbi~ and 

photograDllletric studies. 

,The tea. compiled data from an analysis of to. pb~~ograpbs 

and,selected,sample photograRhs fol" subaission ~o associate 

, contract'pl"8 i!-nd for inclusion in a fina:1 ,~rfotWanoe report 

ind~ will be, sublai tted to sele~t.dJq.~rs 'Qft~ eOLJI¢gpity ... : 

Tbe «nalysis at this .ission 

-I 
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I 
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geoposition and photography to determine how.""ell 

obtained compare with the planned mission .. 

telemetry was used to confirm system operatiQ,tle 

analysis consists of correlation of,dataf;Jt the 

which depicts camera 

"best-fit" ephemeris 

given syste.---1:ae and observation o·f the recqt-d ilJ~ii.~ 

actual geop6sition., Additionally, the record •• 

to estiaateyaw and obliquity 'from the double 

time of camera operations from .. time, tracks ,on 

commanded fil.velocities and burst times, 

resolution and film densities. 

Preliminary evalJ,1ation and cp_ents weJ'e 

associate contractors in accordance with s:trict: -n~t@ ... 'lZ(~ ", ... 

limits established by their assigned fun~t:i..on ... ' 
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SECTION III 

COMMAND 

A. Performance of the Command Systea 

8YE 15410 _ 

1. The ColUlaDd and Control Computer Program is 

capable of generating camera payload commands with two modes 

of input: 

a. Test Controller eTC) mode in which the 

target data is calculated and formatted by hand and input 

dire~tiy to the Command and ContrOl Prog~am. 

b. Auto~tic(AuTO) mode in which the Kission 

Profile Generation Program selects targets and supplies' the 

calculated vehicle and camera parameters 'to the eo-and and 

Control Program. 

2. For this mission all caaera' payload cc:aaands 

were generated with the TC aode~ Target selection was 

perfo~d by MRO and the data was sent to the STC by TWX. 
~ 

TJ?e input to the computer c:;onsisted 9f the standa,rd target . ' 

cards plus the ,addit'ion of rev nUJiber, type, and duration 

o.f photography . for eac:m t4rget • The' output .~f ,the Cc:2I1M and 

'and Coltl"9l Program is a paPer tape c~tai.n,big ClD auds 
,.,~ , 

'Jf:... ,.~ • 
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which, when transmitted to the vehicle, ,are ca~le of 

operating the camera payload and vehicle equiplMtnt aceordiD~ 
, " 

.. -4 ~ " 

to a pre-calculated tlJae sequence controlled by the ,veh;m.c,le 

clock: The command system functioned in a cOmpletely .~ 

manner throughout the mission. Command loading. were 

accepted and transmitted by all tracking stations withoUt 

any technical difficulties. 
-

3. The camera on and off tiaes were read froa ta. 
time track at the 'edge of the film and compared with the 

co_anded "on" and ·off'" times. All of the tiaes appear ~o 

be consistent; however, there is a slight lag be~ 'the, 
, -., 

actual times and the cOlUBallded tiDes. The caaera star1;s 

an average of .3 seconds after the comaaanded -emil tiM. cmd" 

stops an average of .2 seconds after the commanded .offW 

times. 

4 • The 4computers and computer pro~functioMd 

quite well. However, the map-mat,cbing opet'a-tiPa turfted' up 

an error in a GTELIK coaaand list. 

contained a two degree crab angle and 

-list had two degrees for the coaaand. 

dropped some digits and the c<:lB!lMnd generated '~',iiiilIIillS'U 
.",' ,,' . '" , 

crab angle. This caused no 
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5. The Rev 4 ope'ration was 'perforaed using the pad 

load which was based on a noainal ephemeris, and thus was 

off in position by approximately five degrees of latitude 

15-'10 

and used the wrong fila velocity. The Rev 4 loading, which 

was based on Revs 1 and 2 trac~ing data, could not be loaded .. 
because of an error in t4e orbital and vehicle information . , 

data package. The error was npt discovered in ,'tiae to 

regenerate for a Rev 4 load. The regenerated load was sent 

to the vehicle on Rev 5. 

B. Geopositioning 

1. The geopositioning phase of the PET evaluation 
\, 

consists of i determining the loc,ation ,of the photography for 

every fraae with useable detail'. The photography ,is 

positioned by matching with ava!lable charts and then 

coaparing this match with the predicted position. 

2. A JIIlOre accura.te aethod of geopositioning was 

used to deteraineaiss;-distances dur~g Mission _003 than 

.in Missions _001 and -'002. on those bursts with useable 

detail, ACIC personnelse-lected and plctted froa one to 
. 

f~ur ,Photo bench aarb (PBH)' PBH's used included 

identifiable cultural features such as higbway and Pailroad 
f; 

interaeetioas. brj.dges, etc. Where no cUlture was av!irllable. 

I 

I 
I 
I 
I 
I 
:1 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I ;, 

I' 
I 
I 
I 
I 
I 

"-

Handle Via BYEMAN 
C ont,roi s Only 

-fOP SECRET ,-

"- . 

PERfORMANCE EVALUATION TEAM 
REPORT NO. 4003/63 

river bends and intersections and other 

topographical features were,used. 

PBM's are marked with an asterisk 

Sheets. 

3. The in-track (X) aiss-distance 

u~ing the best-fit epheaeris 

track (Y) aiss-distanc. was 

; of the PBM from the edge of the fila." Ill$trBitiai 

a typical plot of aiss-distance for :two ~lI'a' c; IlIllh.C 

pair. 

4. The 

shown in the Technical Data. Sheets. 

N and S are used for in-track (X) 

are used 

are made parallel and perperidicular".""""'Ojfl 

vehicle nadir line. For e.aapl., a 

Jillleans the at,::tual PBMlocation 

calculated position; 

l~O n.a. to the !!!!.(lOOk~·~.tbi 
, ' 
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PBK's are noted by a co_on letter. Thus, for the stereo 

pair frames 13 and 14, PBH 13-A, PBM 14-A are the same 

physical point on the ground, althou,gh two different 

calculated positions resulted. 

S. ATC Series 200 charts (scale 1:200,000) were 

used when available for the aeasurements and plotting.AKS 

charts (scale 1:2S0~000) were uped for some of the plots 
\1 . . 

on Revs IS and 16 ,over the United States. Where no larger 

scale chart was available', ONC and WAC' Series charts .. '" 
(scale 1: 1,,000',000) were used. Detail on these charts is 

sparse and plotting uncertainties are greater than on the 

ATC and, AtJS charts; measurements made from these charts are 

"aarked with a double asterisk -on the Technical Data Sheet's. 

The mean Uncertainties of the PBM ppsition with respect to 

the local datum and the local datum to~the WGS datu. were 

calculated by AC:rC personnel and are recorded on the data 

sheets as Kap Accuracy. , 

6. One-hWldred and fifty PBH' s we~ plotted. The 

average in-track (X) miss-distance was 1.47 n... The 

average cross-track (Y) ~ss~~stance was .70 n... These 
'\ 

aiss.-distances are caused by\~ne or more of these four 

"" factors: 
, .. 
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a. Inaccuracy 

b. Map error 

in best-fit 
«> 

c. Vehicle attitude, error 

d. Stereo mirrOr position 

epheaeris 

error 

It is difficult to determine which of the causes apply for 

isola,ted cases, but an examination of the datasbovs defini:t:e 

patterns. 

7. Alaost all of tbe in-track calculated positions 

are up-track from the true PBK position. This indiCat:es an 
< I 

ephemeris error of about 1 n.m., a aap error, a vehic1e 

I pitch bias, or ais-alignment of the stereo airror.A cursory 

examination of vehicle tel~etry data' and airror·posit::ion 

I 
I 
I 
I 
I 
I 
I 
I 
I 

.' ';;' , 

calibration data, showed no errors wbich would cause Bias-, 

distance of this aagnitude, so the error is presuaably ~. 

to epheaeris bias. The in-track aiss-distance is g~erailY' 
- ~~ 

about the same for the poorer charts as well as t:be bett~;. 

ones wit~ probable errors of ! SOO feet:; therefore. 

bias appears' to' be the answer •. However, the" is 4. 

consistent difference between in-track aias-dist~s . ' .... 

aeasured for. each frame of a stereo, pair OR aa,.ia&l.e 

In all but one' of 23 stereo pairs the 

associated. with the aft-lookin&fr~ .•• ' 

Approved for Release: 2018/09/11 C051 03022 
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than the calculated position for the ~orward"';'looking frcme -

·(see Illustration 1). This av~rage' difference ~tween the 

two aiss-distances was 1.22 n .... , with a very ~loW standard, 
I , ... .. _ ~~ , 

i . 

deviation. This cannot be attributed to ephemeris bias 

and 'is probably due to vehicle attitude (pitch}'o"r .i~. 

position. Tb,e aver~e in-track aiss ... ciistapc:e$ for -'3 , ..... ~-,.~ 

.eC}sureaent'S on vert"ical strips was i.l~ n •• ; For 63 

. forward .... l~king strips ~dfoI'Ward-loOking fraMeS ot· stereo 
. . 

pairs,~the average was 1.11 n ••• ; for ,3 af1:-lqokingstrips 

and aft -looking fraJaes ·of.:stereo pairs, the,.,a~e~age was 

2.23 n ••• with a very low standard devia'ti9Jl. Indications. 

of caqses for these gre~ter .l.~s';,..dj.stances on aft-looking 

frames we~. not present in the tel~:trY ~available at the 

tiie of this repo~ .. 

8. Cross-track .iss-distances showed a IIiore' randca 
. . . . . .... ' 

d.istrib,ut~on about the true PSH thaD did 'the in-track .uss:-
... il . ~ '" '! ~ 

distances. Ninety.;.fiv.e calcul~ted positions were to 't;he· , 
. ' 

right of tbe"trUe PBHposition; 37 to the left: a£d 18 
f 

coincided with the true -position.. 'lbe e~~ at:e' g~N11y 
'" .... 

so low that theY,' aPProach the combined' ;~ert~dnty qf '~ 

aeasure.~t tech.lq~ea, aap accuracy, ~dPBM locat:iomf. . 
. ~ -~ " .. 

~ ~ '.' r - \ ~ ~ , . ' ~::. ~ 

~re . .ia. probabl;r.also a'sli~~.cro8!-'-;track epbeael;"i.~ ... 
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9. 

_ and 23/003. 
-', .\ 

Cro~s-trac~~error was e~essive -on FraIM. 06/802 

Only 1:1,000,000 charts\were available ~ DO . 
~ 

cultural detail was ob~erved that cou.ld be located, on the 
"'.~ ~ "" 

chart. No indications in_vehi~le .telemetry could 

of a vehicle roll rate which could ~a~e such an·error. ,the 

conclusion was reached tkt the "topographical features used . 

for tl4,ese particular PBM's were very inaccurate. 
c 

distance differences, between aeasure.ents on a single' PBR . . . . 

fro. each fra.e ofrl a s'tereo' pair~ Of 40 .easurementa ..... 

31 show, ,,a re1ative"change to the ri~t:lt only 6 to the left. 
'. 

-tnd only 3 were unchanged. This could possiblJ'be du« to a 

saall, unobservable change in vehicle roll between frames. 

The approximations' used in coaputing eartb ~ation ia the 

t i.e .between frC'HM!s of a -stereo pair do not int:~ 

enough error to account for this difference in the __ jority 

of cases. 

• r 

.. '-
-' 

'I 
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'Analysis of the 'original negative (black and white) obtained 
< 

during,the nineteen normally operated passes of Reconnaissance 

Satelli te Mission 4003 leads to the following observatiokul. and 

remarks. 

A. Physical Degradations 

Imaged degradatioOns were similar to those notecj on 

M:i,.ssion ·14002 and did nQt degrade image quality significantly. 
, ~ 

.' 

, 

I 
I 

:1 
I +.,' 

)1 
I 

II 

II 
I 

'I 
-~1 

Film, in general, was clean with only infrequent kinks, scratches~' ; I' 
and abrasions encountered. 

B. Film Rrocessing " 

The bulk of the film ~e~eived full. processing with 

intermediate processing on DOS, D01, an~ DOa a~ indicated by a 

reduction in botH,fog level' .and image densities on these three 

passes. 

C. SensitomeitI"Y 

The characteristics of mission fil.-saaples .agreed with 

SPPL control stock when corrected for measure~nt of Printing 

Diffuse Density (blue-light 'dens~toaetI1'). 
\ 

D. Image Analysis 

. 1. All •• uuu.1red' densi tie •. "ere eX08 •• j.vely J:lip for ' 

II 

·1 
I. 
I 
I" 
I 
I,"·· , ,. 
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the majority of the Mission, exceed~.~~·!n~g~ •. _t~:h~.e!_~~~~W 

opt imum -f()r h/ghest ~e~~~~tion on Type 

on Passes D06. D07, and DOS, which received 

processing approach opti~um levels. 
, , 

Densities for the Mission are sUlmllarized in1;:he 

table: 

Image Minimum 

,Image Mi!ximum 

Image Ave~age 

Density (Dinin) 

Density (Dmax)-

Densi.t;y on 

Jan,e. 

0.27 - 1.~S 

0.58 -

Image Density Difference (taD) 0.00 ... 2-... «U.:_: "-...... ,.".,,~.,,, 

. . Fog Density (Base plus Fog) 

Cloud Maximum Density (D*ax 
Clouds) 

0.12 0 .. 32 
1 • 51 _ 2'21:5:-.' """:" .vJ!i .. di •• · .. /, 

Ma.ximum dens i t'ies are higher for this Mission,. 

to the change in JQeasuring printing densities ..• 
_ ""C',' ,",J 

• , "'",'." ,:'/,,':',':;: ,'4,..;' 

and minimum densitiets are unaffected by the ~~". 

technique and are abnormally high due tofp"J~ 
• 't' _ ."' . " ';:' ';, ~j ,::" ~; 

the. camera or to' overdevelopaent during~.HJlg+ .. 

E. 
." ~.. ."t," 

Densi ty venus Lat1-tude and Sun -'AnI.le 
. ".' . 

1 • 

. decrease in both Dltin and ~x, wit"b 

30 0 N and60oN •. 
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increase in Dillin and Dmax 1l with an increase in Sun Angle from 

+15 0 to +50°. 

F. Reciprocal Edge Spread (RES) : 

1. The Frequency D~stribution chart of RES- values 

shows a normal distribution ranging f~m 31 to 157 with an 

average of 97. At a scale of 1:100,000, this corresponds 

to edge spread on the ground ranging from 10 feet to 1.9 

fee~ with an average of three feet. / 

2. Miss~on averages of RES show values approximately 
.. 

3\ higher in the center of the format than at the edges. RES 

values during the stereo mode ar~ about 10\ higher than those 

during the mono mode. Values with ~nd across the line of 

flight are nearly equal, indicating very little image aotion. 

3. Plots of RES versus Latitude and Sun Angle fail 

to reveal any, significan~ functional relationship.· 
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SECTION V 

OBSERVATIONS AND SUMMARY 

A. Introduction 

This section is primarily c0J'lcEtJ'D4td 
, .;~;;:.:" 

aspects of the mission and does not cover speci;fi~ 
---

evaluation of the physical 

affected by ground processing cmd other grourid.l~l;:~JI&~ 
. ,,+' :"-:;' 

Such a complete evaluationCwill _b_E!.!~_~d in<Sec!,~~ __ =.!~~~~~ 

this report, bound separately. 

B. Intelligence.Value 

A qualitative evaluation by NPIC of 

that the product of this mission is .f!)C;,cel:J.eij"t· 

and is slightly better than the 

vehicle '952. While the volume of 

lililited, the quality 

. identificatio~ Mission 
.t 

detail, including: 

1. The ribbing stru,ct~ 
1" • 

positiveidenfificati0l!_ 

2. Identi!icationby 

aotor 
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3. Linear objects such as painted highway line 

stripes t parking lot dividers, and .individual 

railroad rails. 

It. Football teams on a playing field. 

5. Cattle pens at a stockyard. 

C. On-Orbit Operation 
. .. 

'1$ .. 1Q 

1. From the engin~ering standpoint, results of this 

mission are the best by far of any yet achieved. I.age 

quality, uniformly fine ~hrough the mission, resulted in an 

average RES (Reciprocal Edge Spread) of 91 for all of ' the 

frCUllles capable of measurement. Many. of the technical 

problems previously encountered have been eliminated or 

reduced to acceptable levels. These are: 

a. Field Tilt. No evidence of this with 

vehicle '953. 

b.;;tarting Transient and Film Velocity. The 

banding'at start-up was damped out inT:S-'seconds within 

plus or minus 0.3 - 0.5\ of the programmed IHC speed. The 

starting transient decayed within the specification limit 

but sbould be further reduced.to clean up the iDagery at 

the start of the fra,me. Tbeaverage.RES at position '1 
(1.5 inches from start of fraJllle) was 85 compared to 96 to 

.' ' 
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103 for the rest of the format. The 

been considerably lower if .easureaents had been .. de in 

areas of heavy banding. The low~st RES value. for the 

.ission (RES 31 to 31) were obtained in the po.ition .1 
area. The film velocity, although approaching the 

specification req~irement, is still too variable to p8rait 

achievement of maxim~ system capability. 

c. Slit Defects and Density Streaks.. The 

major slit defects have been eliminated 'and 'the nuaber Qf 

across the format width.,' I 
1 d. Image Light in Tae Track.. ~,i..aa6e­

'forming light in the tim~ track has been eliaina:tec:rWbile 

I the fila is in BOtion. A bright 'spot still bums t~ 

I 
I 
I 
1 
I 
I 
I 

in the ,region of the,adjacent slit while the fi1a is 

stationary. 

2.. Certain deficiencies· previously en~t~red 
,{ ,,/' 

were repeated on this aission. These include: 

a. "Curlycues".. Nuaerous aaall 

scratches, previously ident~fied with a ".obbl.- '~iI.'~ 
. . ' ~ , 

are st~ll ev~dent to .t least the acme degree .,11". 

two previous ussions .. " 

Approved for Release: 2018/09/11 C051 03022 
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l 
b. Adjacent Slit Flare. The flare fl'OlR the 

adjacent slit is still evident approxiMately 5/16".to 3/8" 

into the fraae. The fl1ire pattern wiCS:th is wider than on 

the two previous missi9ns. This increased size was expected 

due to the change in the operational slit width. The flare 

pattern is approximately .050 to .060 inches wide~ 

c. Vignetting of the double yaw slit occurs on 

the tiDe track side. The title side has a satisfactory 

iBage. 

3. Patterns caused by static discharge were 

encountered for the first tae. The .arks were produced 

along the edge of the fila and were scattered throUgh the 

fila length. The static discharge was produced during the 

despooling of the film priox:' to processing. The patterns 

were widely scattered and had no effect on aission 

performance as intrusions into the format area were minor 

1~"1Q 

and occurred only in isolate,d cases: The cause of the static 

buildup· bas not been Qeterained and further investigation is 

required. 

If. The ti.ae tracks were not as·' clear as those of 

vehicles '951 and '952. Although readability was adequate 

in the orig~l negative and 2d Jeneration positive. it is 

~GAMB'T 

J 

I:] 
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believed that the 

Jllllade fro. a duplicate negative" TbB· 

track lamps for the next flight 

for the first two flights. 

5. AI though it was evident thro,."_ 

that vehicle aotion, 

undesirably high, no att~pt .was·JU.~e· 

the OCV telemetry w.1th double yaw slit:, 

three feet of smear was aeasured ,in 

the forwat). 

zero. On this mission, the sate1lit:_ 

attitude control during hitch-up; 

available to the PET' gr,oup. 

6. During the flight 

constraint of 300 seconds maxiaua 

exercised, in an atteapt to avoid 

stereo airror 
. , 

degradation. An exaainatiQn. of tAeYU. 

fro. OCV playbM::k :teleaetti' 
I . , 

seconds in 
'. 

the airror 



roved for Release: 2018/09/11 C05103 '> 1" "'C': u, '? ' 

lOP SECREr - GA'M~IT 
EVALUATION TEAM 

NO.' 4003/63 

BYE 

:'short period,then leveled of( at values fPO. plus 0.25 to 

0 .. 5 degrees.. On Rev 12, the environment-al door was open 

for over 1300 seconds, but t~~ track was over a "cold'" 

surface for the eptire operation; this aay account for the 

saall temperature differential increase. However, there is 

no explanation at present for the small increases shown on 

Revs 9 and 16" whose tracks carried t.he ,vehicle over noraal 

terrain. On the most recent ,mission (1952), stereo mirror 
\ 

tellperature differential excursions of a,lde'gree or BOre were 
. ! 

not uncommon,. Thi?probl.em is being investigated by the 

payload contractor at this time. 

D. Post Recovery Opera~ions 

The Performance Evaluation Team was represented by 

a .ember present during removal of the film from the capsule. 

The general appearance of the capsule was good. No digs or 

dents in the capsule or the hatch were observed. The beacon 

light was not flashing, indicating either a .loss of power or 

that the battery was disconnected. The cutter/sealer was 

closed and properly sealed. The" sticky lubricant on the 

cutter/sealer base plate had trapped a few curlings of 

aluainWIJI .. ' The parachute. harness was discolored in SODe areas 

and the hatch'was slightly blistered. 
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The' film was well wound, dry and app~a:red 'to 'be:ln-" 

good condition.' During despooling prior to pre-processing 

operations, a heavy static discharge forced a slow 

of ,the film. 

No major problems were encountered during the 

defilming operation. It was necessary to cut one wire off, 

the reel assembly and two wires leading to the power pack. 

The "wobble" roller had numerous scratches and a few sleeks 

on its surface but had no imbedded particles and displayed a 

free operation. A few aluminum drillings and nuaerousblac1c 

paint particles were lying in the bottom of the capsule. 
I 

E. Original Negative Processing 

Preflight calculations indicated ~he O.0166 1111 

(1/200th second) slit was more ~perationally suitable than 

the .0083" (1/400th second) slit. Further such calculations 

showed that Intermediate 'processing should be used on all 

photography south of SSoN latitude. With the exceptiOn of 

Revs 6, 7 and 8 and the first frame of Rev 23, III Full III 

processing was used on the mission material. ~nsj..t:ies 

~asured in frames receiving "Full" processing were lying 

on the upper region of the "Full" processing curve. 

Densities measured in fr~es rec~iving "I~e~dia:te," 

processing lie on the lower region of the III Interaediate III 
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, Highlight regions of frames with "Yall" processing above 30° 
, 

of $un altitude show loss of low contrast detail. \ Since 

Revs 6, 1 and 8 covered a range of \;un angles (220 thru 160 ) 

represe,ntative of the mission aaterial receiving -Full­

processing and displayed no loss of highlight .detail, the 

tentative conclusion is that the majority of the ~ission 

was overprocessed. This' concLusion requires int~~sive study 
; 

to be proven conclusively and, ~his' study is continuing. 

Another conclusion is that the same slit wid~ (adjusted for 

reaoval of the filter effect> should be used on vehicle '954. 

F. Enginee~ing Operations 

1. Rev Dll. Frames 001 to 008 covered a sun line 

experiMent. Eight-second nadir strips were obtained, 
'. 

beginning at _~o. sun altitUde and continuing southward each 

20 to 30 increase in sun altitude. This was an attempt to 

...-" check quality of imagery ~t: varying degrees of underexposure. 

The experi~t w~ unsuccessful due to 100' ... cloud cover. 

2.. Rev D12.. Frames' 001 to Ollcovere'd an 'experiment 

to v~rify the relative valu~ of s~ illuBinatioQ as a function 

of sun altitude. Five-second nadir strips were take~ each 

50 o~ 100 of change .in vehicle' latitude over water. The 

concept was the use of the sea surface'as a tone ta~etwith 
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a constant reflectivity. This was l~rgely unsuccessful. Of 

I the eleven frames, s~ had lOOt cloud cover and two occurred 

I 
I 
I 
I 
I 
I 

'I 
I 
I 
I 
I 

over land. 
.....--~ 

3., Rev 015. rrames 002 to ~12 included an InC 

experiaent. Various amounts of known Inc error froa ! 10\ 

to 0 were programmed to measure the effect on iaage quality. 

five of the ten frames had about 100\ claud cover~ Edge 

traces were taken on the good frames using the Mann lti.cro-

Analyzer, and the. traces will be reduced at a later date to 

provide the quantitative effect on resolution •. I1easureBleU:ts 

'were obtained from the time track to evaluate filJa velocity - , 

variations. ' The· 'double~ yaw slit\iaages were lIIIIeasured to 
~ ~ . 

deteraine image velocity vectors. All this data will'" be 

correlated. frames 001, and 013 to 020 we~" used to 

evaluate domestic iaagery. ". royr of these had 100\ cloud 

cover, two, had 60\, and two had 40\. 

4. Rev D16. Fraaes 001 to 013 were att:emp~sto 

ob~ain doaestic target iBagery. four of t~e frades bad 
, , 

80\ to 100\ cloud cover. The others 'had useable iaagery. 

5. Rev D30. Fraaes OOl.to 003 c~~d ~ f"Qcus 

change experiaent .. ' It was necessary tQ fo~o th~ experiM#t, , 

vehicle. 
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6. R~v v:n. Frames OO~ thru 011 exposed the 
, 

experimental aerial color film. Although heavy clo~d cover 

was present, appctl"4llntlyenough clear imagery was obtained to 
.;.< • - - • ~ " 

show resolution of on~';h~lf to. two-thirds that obtained 
.. if 

with the 4404 Gmulsipn. 

7,. Rev,. D32. Frames 001 thru 018. " Eight-second 

fri!llMs were taken, beginning at. _2 0 ,sun angle to 250 sun 

angle .with the cdlorf!!m to,ev.iluat. ima,e·-quality in the 

presence of underexposure ~, {he frUles from 012 to 018 
> 

were stereo and mono images of,~ome8tie tar,ets.At.thts 

writing, the color film has not been released froa the 

processing center and the degree of success and cloud cover 

i* not knm.vn. 
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,. 

• 3.12 

2.22 

Map 
Ac.curacy 

+ Ft 

500 

-- ,500 



'Rev DID 

" Ace. 
No. 

001 .57 1. 05 

002 .39 1.11 

0.D3 . 

004 

005 

G) 006 
).> 

~ 
CO -.-4 

PHOTOGRAPHIC EVALUATION 

Brightness 
Range 

1. 70 

2.46 , 

Sun 
Angle 

20 

20 

24 

24 

30 

30 
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..Total 
Frame 

Len th 

18.25 

18.,28 

17.50 

18.02 

17.25 

17.70 

! StoDping . 
Dist. (in) 

5. 7..3 

5.63 

5.42 

4.95 

'3.88 



... oJ 

"',: 

Rev D10 
PHOTOGRAPHIC EVALUATION 

Ace. 
No. 

001 

002 

003 
; 

00 .. 

005 

006 

G) 
::t> 
S 
CP 
--t 
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,..,. 

> • 
~f 

C) 
» 
~ 
O:J 
-4 ** 

** 

~ev Dll 
Nad r Lat 

for paM 
Acc Position 
No. 

001 

002 

003 

004 

005 

006 

007 

008 

PBM-

PBM-

GO 

60 

54.1N 

29.4N 

". 
PHOTO-MAP POSITIONING 

Predict to Actual 
(Miss Dist-NM) 

X 

-

.5S 

...; .3S 

.lE 

.GE 

Crab Correction 
Data fNM) 

, . 
f, 

-l 

84.0 9.64 

84.0 9.64 

Nbte: ** Plotted on ONe (Smal scale cha t) 
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2)6 
)/.86 

" 

Map 
Accuracy 

~ Ft ~ 

3000 

JOOp 



_0t) 

l> 
~ 
CP 

, --4 

Ac 
No 

00 

00 

00 

00 

00 

00 

00 

00 

Rev Dll 

c. Densit:l . -Dmin Dmax 

0-.- ,.. 

1 

2 ,,-

J 

4 

5 

6 

7 

8 . 

• 

PHOTOGRAPHIC EVALUATION 

Brightness Sun Total Stol)pi~ 
Range Angle Frame Dist. (in) -Le . 

0 -1 28.77 6.93 
'" 

I 28.40 7.20 • 

3 28.30 6.30 
~ 

6 28.30 6.15 

9 ; 28.05 6.02_ -, 

8 27.80 5.67 

14 27.75 5.81 , 

17 27.13 4.48 

I 

. 
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T ,;, .. 

I 
Q.l 

COMMAND INFORMATION 
o a. ' 
o -::J ,~,,' 

Rev D12 ., .... 
'"'\ < o -, 
'- Q.l 
VI 

OJ 
0-< 

System Burst ~ '::J'" 
~' .. " -: ~ 

Ace Tiae Time 'Stereo Cra'b ~~~'" 
No. Sec Sec Deg Deg z' 

001 ~5688.8 5.0 15 17N 6 ~OE 15 ION 6 20E 3.18~5 3.7888 +15 0.5 

002, ~5112.1 5.0 10 28N ~ 22W 70 20N If " 3~W 3~7099 '3.7078" +15 1.0 

003 _~59 2 8.8 .5.0 60 31N 15 21W 60 23N 15 27W 3.5652 3.5785 +15 ·1.5 

01)~ ,~6085.1 5.0 50 lIN 21 22W 50 03N 21 25W 3.6368 3.6421 0 2.0 

>- 005 46234.4 5~0 40 lIN, '25 16W 40 03N 25 19W 3.~260 3.4301 0 2.5 • 
006 46383.1 5.0 30 ION 28 19W 30 03 28 20W 3.1955 3.1985 0 3.0 

,C) 007 ~6531.3 5,.0 20 lIN, 30 53W 20 03N 30 55W 2.!:j805 2.9818 0 3.0 G) .. 
» 008 46680.0 5.0 10 ION 33 14W 10 03N 33 15W 2.7525 2.7520 0 3.5 » 
~ ~" 

CP 009 46829.1 5.0 0 ,ION 35 28W a 02N 35 29W 2.5419 '2.5401 a 3.5 ,~ 

---i -t 
010 46903.8 S.O 4 5QS 36 35W 4 58S 36 36W 2.4671 2.4660 D· 3.5 

PBM- 46905.2 

I 011 46978.9 5.0 9 50S 37 1.i2W 9 58 37 43W' 2.9708 2.3722 0 3.5 Q.l 

oR CD o -
::J ~ PBM- 46983.9 ,~-< 
.- trI ... < 

, ~ ,ii' 
ell OJ 

"0 -< 
::J :'" 
-<3: 

.)- . , 
z ~ 

> 
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Rev 'D12 

Ace 
No. 

, 

001, 

002 

0·03 

0:04 
,,;-

005 

006 

007 

008 

009 

010 

PBM-

all 

PBM-

Nad r wt ' 
for PBM 

Position 

5 03.1S 

1018 .. OS 

elease: 2018/09/11 C051 U .... 'JLL , 

PHOTO-MAP POSITIONlNG 

Crab Corre'etion 
Pre Data (NM)'li" 

(M 

.5E 127.5 14.2 

l.3S 

Note: •• ,P,lotted o~ ,ONC (S!Jla1+$cale.C 

13f.7. 

t) 

Approved for Release: 2018/09/11 C05103022 

7.76 

8.03' 

•• 

Map 
Accuracy 

+ ft , 



... D~" 

Sy.'t .. 1"_ 
Sec 

51~'6 • It· 

51119.8 

51191., 

'51192.2 

51~9~.l 

5120l.l 

5120 .... 9 
(;) 
'» 
~ 
CD 
-i 

Burst: T_ 
. Sec 

5.5 

5 .. 5 
~ 

20 OlM 15 . 19V 

2 .. 8018 2.816l 

2 .1~OO 2.11"1 

St:ereo 
DeS 

-15 

3.5 

3.5 . 
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I 
QII 

PHOTO-HAP POSITIONING 0::J 
o Q: 
::J ca ,..... 
., < 

Rev D14 
o -
- ClIO 
V> _ CD 

Had !.at Crab Correction 0-< 
::J tTl 

for PBH Predict to Actual Data {NH} Hap ..z~ 

Acc Position {Hiss Dist-HM} Accuracy )10 

Ho. + Ft 
z-

X 

001 

PBM-A 20 41.6N 1.2S .. 1E 106.0 12 .. 3 8.06 500 

PBH-B 20- J5 .. 1N LOS .8E 106.0 12.3 8.06 500 

>- PBH-C 20 32.0N 1 .. 2S 1.0E 106 .. 0 12 .. 3 8.06 500 

• w 002 .....a 

PBH-A 19 41.2N 2.5S .2W 106.0 12.3 4.86 r.00 

G) PBH-B 19 40 .. 8N 2 .. 2S .3W '106 .. 0 12 .. 3 4.86 500 C> 
» » 
s ~ 
CO o::r 
-1 --t 

'---__________________ A:...:r::.ppr:.:roved for Release: 2018/09/11 C051 



Rev Dl14 

Ace. 
No., 

001 .86 2.40 

002 .. 89 2.12 

>-• W 
GO 

C) 
» 
s: 
CP 
---i 

proved .tor Release: 2018/09/11 C051030 - _ .. -
PHOTOGRAPHIC EVALUATION 

Brightness Sun 
Angle Range 

5.37 20 

20 3.47 
-( 

Approved for Release: 2018/09/11 C0510302 

Total 
Fra.ae 

Len 

114.56 

114.68 

Sto?ping 
Dist. (in) 

3.10 

G) 
» 
.~ 

00 -~ 



- - _ .. 
PHOTOGRAPHIC EVALUATION 
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I 
£II) 

0:::1 

COMMAND INFORMATION o 9; 
:::I III 

Rev D15 "' < o -
-£II) 

VI m 
0-< 

Syst:ea Burst: :::I ,..., 

..z:s:: .Ace Tu.e Ti,ae St:ereo Crab :)Ii 

No. Sec Sec Deg Deg 2-

'001 61901.0 8.0 62 14M 
.-

80 35W 62 11M 80 33W 3.6008 ,~. 6030 -15 1.5 

002 62132.8 5.0 .. 6 55N 89 22W .. 6 58N 89 21W 3.18"5 3.19"1 0 2.5 

003 621"2.9 5.0 .' .. 6 14'N 89 38W 46 11M 89 31W 3.18"5 3.1989 0 2.5 

00 .. 62152.9 5.0 .. 5 34N 89 5 .. W 45 31M 89 53W 3.6132 3.6861 0 2.5 

»-• PBK- 62155.2 
.&: 
0 PBH- 62151." 

G1 
005 62162.8 5.0 .... 54M 90 lOW .... 56M 90 09W 3.6008 3.6090 0 2.5 '0. 

l> PBK- 62165 .. 6 » 
S .\ S 
CP PBH- 62165.9 , (P' 

---4 ....... 
006 62112.1 5.0 .... 15M 90 25W .... 11M 90 .2"W 3.5652 3.5182 0 2.5 

".' 

PBH- 62115.1 

:r 001 62182.1 5 .. 0 "3 3"N 90 .. OW "3 31N 90 39W 3."9"9 3.5033 0- 2 .. 5 -03. 
\ m g .- -< ,.., .JTI ..... < 

o -. --
~ 

""w 
0-< 
:::l"" 
.:<3: 

)I> 
z 

,I 
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'" 

'I 
CO> 

o ::J 

COMMAND INFORHAXION 09: 
~ ::J <l> 

Rev 015 (Contd) ~. 

"""'I <.' 
o -" ~ 0.> 

'" m' 
0-< 

Systea Burst ::J rn 
'-Z~ 

Ace Ti.ae Tiae Stereo Crab j> 

No. See Sec Deg Deg z 

008 62192.4 5.0 42 55N 90 54W 42 Salol 90 53W 3.4603 3.4700 0 2.5 

PBH- 62193.7 

PB.H-B 6t197.5 
{~ 

009 62202.5 5.0 42 15N 91 '09W 42 17N 91 oew ' 3.3921 3.3990 0 2.5 
" '" ):>-

PBH-A 62204.5 
Q 

I .. 
¥: 
P 

!...;..,.,f PBH-B 62'206 .. 9 

G) 
,.0. 62212.5 5.iiO 41 34N 91 23W -41 31-U y 91 22W 3.3253 3.3291 0 2.5 0 .. 

» PBH- » 
S S 
OJ PBH- CP 

-f .... -f 
011 5.0 40 54N 91 37W 40 57N 91 ' 36W 3.2598 3.2645 0 2.5 

.. 
PBH-

I PBH- 4 .. 3 CI ',. 
O&. i, 

CD o -::::J GI , -< , - rr;l .... < 
~ ~, 

'" "'" CD 
0--< ..... 
::::J m '" .:.<3: -I: 

)10 -..3 

Z 0 , , 
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;t .. 

\ I 
QI 

C)'iS. 
o -

COHMAHD INfORMATION :::l t1I 
.-. 

Re:v DIS (Co~td) -. < o -, 
-QI 

'" m 
0-< 
:::l fT't 

System Burst ..:c~ 

Ace Tiae Tae Stereo Crap » 
z 

No. Sec Sec . Deg Deg 

'" " 

012 62232.3 5.0 40 lSN 91 SOW 40 17N 91 49W 3.1015 3~1070 a 2.5 

PBM- 62234.3 
'( '-/ 

PBM- 62236.9 

013 62253. a. 5.S 38 SIN 92 18W ~8 5ltN .92 l1w 3.163" 3.1662 +15 3.0 
»-
I PBM";' 62256.4 .0:: 

I'.J 

PBM-B 6:2257.5 
G) 

/ ~., » o lit 62265.9 5.5 38 02N 92 34W 3.1639 3.1735 -15 3.0 ~ 

S PBM- 62268.3 .. ~ co • co 
--i PBM-B ''52269.4 --i 

015 62294.9 5.5 36 
. ~. 

02N 93 12W 36 OSN '93 1191 3.1015 3.1059 ' +15 3.0 

I PBM- .6229,7.3 . ', . 
, CIt .. ' . 
oa, 1..; 
o - 016 62307.8. S.5 , ~5 ,·13 93 27W 3.1015 3.1082 -15 3.0 ::::s $ 

... 
PBM-A 62309,.4, .. ' . -1:. 

'< 

''4:. .. , ..... , 
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,J\ :::r 

c/. 
0:) 

COMMAND INFORMATION o 9:: 
:),$ 

Rev DIS (Contd) ~< o -
- C/ 
VI co 

e 0-< 
System Burst :) fTI 

.:zs: Ace Time Time g Stereo Crab )I>-

No. ~ee Sec in Deg Deg Deg 2' 

017, 6233,7.1 5.5 33 lIN 94 03W 33 14N 94 02W 3.0404 3.0404 +15 3.0 

PBM:... 62339.1 ~ 

PBM-B 62340.5 ! 
t 

-... , 
018 62350.0 5.5 33 22N 94 l1W 3.0404 3.0463 -15 3.0 >-• .r= PBM-A 62351.5 w 

PBM-B 62352.8 

GJ , 
G) 019 62382.1 5.5 30 09N 94 54W 30 12N 94 54W 2.9805 2.9B99 +15 3~0 :l> . ' l> s: PBM-A 62383.9, ~. 

OJ CO 
--I PBM-B 62384.9 --I 

0"10 62395.0 5.5 29 20N 9S oaw 2.9805 2.9900 -15 3 ;0 

:::r PBM-A 62396.6 
C/ oR PBM-B 62391.6 o -

:) ~ 
.-.... < o _. _ Ii». 

,III tD h 

0-< :) m 
.:z '3: 

)100. 

2 
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Rev D15 

_Acc 
.No. 

001, 

002 

003 

004 

PBM-

PBM-

005 

PBM-

PBM-

006 

.PBM-

007 

008 . 

PBM-

PBM-

Nad r Lat 
for PBM 

Position 

45 

45.9N 

36.81'4 

OS.lN 

42 52.7N 

42 37.SN 

PHOTO-MAP POSITIONING 

Predict to Actual 
(Miss Dist-NM) 

C~ab Correction 
Data (NM)-

x 

LIS 

1. 5S 

1.35 

1.4S 

1. 2S 

1.3S 

.8S 

., 

.3E, 90.9 

.3E, 90.9 

" 
.2E 

.2E 

o 

.6E 

.3E 

9i.o 

91.0 

91.4 

92.1 

92.1 
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10 .1 

10.1 

Ip.l 

10.1 

10.2 

10.2 

3.96 

3.96 

3.96 

3.96 

3.98 

4.02 

Map 
Accuracy 

... Ft 

710 

710 

710 

710 

110 

84.0 
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" - - ... - - - - - .. - - .." - - .. 

\ 
~, , I 

QI 

PHOTO-tiAP POSITIONING oR 
\ 

0,-
::J $' 

::< 
Rev DIS (Contd) \ o -' 

-QI 

'"" OJ 
Nad;Lr Ldt Cr 0-< 

,for PBM Predi,ct to Actual Map ::J "" Data ..:;:3: 

Acc Position ' (Miss Dist-NM) Accuracy );a-

No. +- ft 'z' 

X 

009 

PBM- 42 09.1N .9S .3E 92.5 10.3 4.03 710 

PBM- 41 59.6N LOS .4E 92.5 10.3 4.03 710 

010 
» • PBM- 41, 31.0N ' LOS ~lW 

,,~ . 
'.t:" 93.0, 10.3 4.05 840 
U'I 

\, 

, PBM- 41 19.1N .,7S .1E 93.0 10.3 4.05 840 

...• ~ Orr '/ Q » 
3! PBM- 40 52.3N .9S .2E 93.3 10.4 4.07 840 3t, 
CD t:P 

PBM- 40 40.6N .9S .4E 93.3 10.4 4. 0:1' -
-1 840 ~ 

012 , 

PBM- 40 09.1N .6S .3E 93.5 10.4 4.08 840 
I 
Oil , ~ 

oR PBH- 39 58.6N LOS .4E 93.5 10.4 4.08 840 g &' - 013 .... < o -, 
-!» 
III m 
'§>",'M 

PBH- 38 39.aN : 3S 0 94.5 10.9 6.14 420 
-<',3: 

>- ,PBM- 38 35.6N .6S {) ~4.5 10.9 z 6.14- 42:0 

------_____________ Approved for Release: 2018/09/11 C051 
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I 
QI 

PHOTO-MAP POSITIONING 06. 
o -

( 
::::I G -..... < o -, 

Rev Dl5 (Contd) - CIIl 
.,. CD 

Nad r Lat Crab Correction 0-< • 
• ::::I""" 

~or PBM Predict to Actual Data (NM) Map ..z3: 
J 

position (Hiss Dist-NM) Accuracy )10 
Accz z 
No. + Ft ' 

X 

014 

PBM..;. ~ 52.0N 2.0$ .4E 94.5 10.9 3.16 420 

P~M- 31 ~ 41. 6N 2.1S .6E 
~ .... 

94.5 10.9 3.16 420 

> 015 
• .$: 

PBM- 35 54.9N LOS .-3'11 96.0 11.1 6.21 1340 en 

d16 
C> 

PBM- 35 06.0N 1.1S 1.2E ,96.0 11.1 3.11 840 » 
S 011 
c:o 
--I PBM- 33 05,.9N .9S .4W 91.8 11.2 ,6.44 110 

PBM- 33 00.6N LIS .4W 91.8 11.2 6.1.1-'+ 110 ' . 

I 018 
CIIl 

05. 
PBM- 32 16.1N 2.4S .8E " 91.8 '11.2 3.80 ,110 o -:::I (It .... .... < 

\PBM- 11.2 o -- 32 10.6N 2.45 .9E 91.8 3.80 110 _CIil 
CII • , 

CD 
0-< 
:::1m 
«3: 

)100 
'2 

___________________ Approved for Release: 2018/09/11 C051 
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-'"',, '. ""''',.',-
PHOTO-MAP POSITIONING 

.' Rev DIS (Contd) 
Nad r Lat Crab Correction 

for PSM Predict to Actual Data (NM) 
Acc Po=s=i~t=i=o~n~. __ ~ ___ (~M~i~s~s~D~i~s~t~-~N~"~) __ ~ 
No. 

...-.---_ ..... 

019 

PSM­

PSM-

020 

PSM-

PBM":' 

30 Ott.8N 

30 00. SN, 

29 13.7N 

29 09.4N 

X 

LIS .2E 99.S 11.S 

1,. 2~ .2E 99.8 11. S 

22S' . ~ 
' .• 7E . 99 ~ 8 11.5. 

2.0S .SE 99.8 :':1.5 

1 
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6.61 

6.61 

3.83 

M4p 
.. Aceuracy 

.. Ft' 

900 

410 

90-0 

410 o 
~' 
'~" 

O!) 

....... 



~, 

Rev D1 i~ 

Dmin Dmax 

,l ••.• 

001 

013' .'87 1.99 

014 .92 2.09 

015 ' .. 95', 1.12 
1';" 

016 ) .• ;'0 1.65 
<-;;.'o-~ ." 

011 ,:':99) 1.94 

.018 i .. 07 .2 .. 0,:7 

.~. 
." 019 .91 2.26 

020 .. 89' 

Note: 

OOQ" .. \;' 

pproved for Release: 2018/09/11 C0510302 - - - - - ." . .. 
PROTOGRAPHIC EVALUATION 

,~ 

Brightness Sun Total 
Range c Angle Frame 

Len h 

16 21.46 , 

': 2 .. 96 39 16.29 
.~ 

3.09· 39, 16.64 

1· 0? 42 
. , 

15.98 

" 1.66 42 16.33. 
i-

2.51 45 .<1 15.68 .. 
,(l? 

2.69 ,45 16.03 

3~84 ~. 48 15.30 

\. 5.01 48 15.67 

mea.surem~nts from Eng. staiX,'-step 
<,. 

30 ·Y1.11 

31 
¥ 

2.29 33 

Approved for Release: 2018/09/11 C0510302 

Sto?ping 
,Dist.( in) 

6.42 

4.07 

3.,90 

'"".00 

3.98., 

3.68 

3.63 

3.16 

t. 
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PHOTOGRAPHIC EVALUATION 

Rev D15 (Contd) 
~' 

Acc.- Brightness Sun 
'No. Range Angle 

Total Stopping 
Frame ,,,..:,, Di st. ~. (in) 

Len th 

006 .67 1. 09 1. 51 34 16.57 5.25 
~ 

007 34 16.25 4.80 

008 .77 1'.41 1. 82 35 16.12 4.75 

009 .69 2.11 4.17 36 15.80 4.55 

010 • 6"1 1.89 '3.55 37 15.53 4.47 

C> all .5'7 1. 69 3.09 37 '15.25 4.20 

l> 012 .68 1. 90 3.24 -38 
3: 

14.52 3.80 

~ 
~ 

--1 
'f ' 
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I 
I» 

05-
o -

PHOTOGRAPHI~ EVALUATION 
':::J ~ 

D15 (Contd) ~< 
Rev o -. 

-I» 
..... OJ 
0-< 
:::J fTl 

Ace. -ZS:: 
No. 

)00 
,2 

007 

008 

009 90 78 101+ 85 78 94 94 99 80 8.S 

'" ... 
010 21 63 94 82 8S 85 85 91+ 94 7S 

011 94 .61 '8.5 94 59 99 111 99 75 90 
» 
I 
U"l 012 82 67 59 94 51 59 75 104 75 :·72 ...... 

G) 
:t> 
~ 
t)::I 

-ri 
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prov~d for Release~2018/09/1_1 C0510302 . 
' .. .... .. . i.,,, - - - - - - .. 

" 
:x: 
IIiII 

COMMAND INFORMATION 
(")5. o _ 
::J ~ 

Rev D16 -.... < o -. _ IIiII 
VI 

a:I 

Burst 
0-< 

System ::J ,." 

Ace Tille Time Stereo Crab -<"$: 
:. 

No. See Sec Deg Deg z' 

001 67304.B B~O 57 ,35N 106 09W 57 39N 106 07W 3.7845 3.'7905 0 2.0 

002 67330.7 8.0 55 5.3N 107 12W 55 56N 107 lOW 3.7470 3.7545 0 2.0 

003' 67366.4 B.O 53 31N lOB 30W 53 34N lOB 29W 3.7099 3.7182 0 2.0 

67371.4 

-> 
67373.0 • I 

<n 
N 

67393.7 B.O 51 42N 109 .. 25W 51 46N 109 24W 3.6732 3.6822 0 2.0 

~ 61.095.1 
, .." 

3: 6 7401. 3 
0::» 
-; 67447.7 6.2 48 OSN III 04W 4B 10N III 02W .3.3585 3.3600 +15 2.5 

67450.0 

67451.2 pI 61453.1 g' 
, -a ~. 67453.8 ..;.. .. 

CIt ' . ,- : to .;§> ~~ 
~,~, ,I.:' 

::z '. 
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> 
I 
(J"I 

w 

GJ 

Rev 

Ace 
No. 

006 

PBM-

.,001 

PBM-
... l> .. ~ I' 

~ PBM~ 
c:c PBM-
-i 

(}Q8 

DIG (Contd) 

Systell 
Tille 
Sec 

61459.2 

Burst 
Time 

Sec 

6.2· 

8.0 

~.O 

46 

44 

COMMAND INFORMATION 
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PBH ... A 53 l~.8N ~.8S .4W 81.1 10.1 3.81 2000 

002 

PBH-A 52 48.6N l.lS ~. 2E 81.1 10.1 2.21 2000 

~ 003 
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Lat 

for 'PBH 
Acc Position 
Mo. 

00;1.. 

002 

OOJ 
c 

004 

PBH- ,,~ 50.9N 

. 
PBH- 46 JI.2N 

(;) 
» 005 
~' 

46 05.1M 
Ol 
--4 116 52.3M 

096 

001 

008 

III O:I~ .. JM 

" 
110. .S6 .. 8J1 
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PHOTO-HAP POSITIONING 

Predict to Actual 
(Hiss Dist-MH) 

1.0S 

.. 15 

2.1'S 

2.05 

1.6S: 

l.~ 

o 

.2W 

.1£ 

Crab; Correction 
~ta (NH) 1---__ ..;;.;..;;...;;;.. 

90 .. 11 

90.11 

90.4 

90 .... 

93.3 

10.4 

10.4 

10.4 

-l-0 .. 4 

10.1 

,lO;~~' 
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900 

1100 
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PHOTO-MAP POSITIONING 
0:;' . 
o ~ 
:::l ~ 

-v < . o _. 
-.~. 

Re "" 0:2'::' . 
0-< 

Hdp 
:;, ,.., . 

Predict to Actual ..z 3:' 
(Kiss Dist-NM:> Accuracy )IDe' 

+ Ft z 

X 

009 

PBK-A 40 20.1N 2.9S 0 93.'3 10.1 3.03 jOO 

PBK-B -'0 09.6N 2.1S .3E ·93.3 10.1 3.03 900 . 

. .. ' 
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Ace 
Ho. 

001 

002 

Q03 

004 .68 1.63 

005 .. 70 1;75 

006 .83 .92' 

-007 .76 2.06 

~ 008 .JJS 1.60 
~ 

009 ~68 2.06 
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Brightness 
Range 

.2.46 

,2.69 

1.10 

3.5S 

1.95 

3.89 

Sun 
Angle 

'-
23 

28 

28 

lO 

30, 
~,~, 

. 34 

34 

37 

37 
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.' 
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5.37 

4.33 

4.35 

4.31' 

~ 4.29 • 

4.15 

'4.11 

4.01 

.,'\> 3.,sQ 
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, No. 

001 

002 

"" 003 -
004 ·3.8 8 111 70 04 ·42 111 157 9 11 

~ 

005 *38 10 111 99 90 "111 104 9 8 
1i " 

006 
'f-t ~ 

007 

GJ 
008 » 

104 9 '.J 

I 0 
.. 

118 III 99 ' 18 18 99 78 7'8 9 
" > 

!: 009 111 125 94 ·94 1 ~ 
CP 0' ---; 
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Rev ..... 
D26. .... < o -, 

-IIIJ 

"" 'OJ ' 
0-< 

SY8"tea Burst: ::) tTl 

..z~ Acc Time Tu.e Stereo Crab )10 

\110. Sec Sec Deg Deg z 

001 ~l"i48 .. 5.5 61 .24M 34 43E 61 24M 34 43E 3.5652 3.5689 +15 1.5 '~7J ' 
t , 

I~ ,> 

'""Ii 002 3 .. 159. 5.5 60 42N 34 lIE . 3.5652 3.5622 -15 1.5 

31N 
.. 003 34192. 5.5 58 31N 32 37E 58 32.. 31E 3.4949 3."990 +15 2 .. 0 

"'~lf v 

3-'2(;3 .. 5.-5 51 49" 32 9£ 3.491f9 3.4961»',-- " '--1'5--- 2:0 
. 
3,,4603 005 34244. 5.5 55 03M 30 30E 55 ,O'N ~30 30E 3.4599 +15 2.0 .I> 

;.. .. , 

"PBM- 34-249. 
I 

. G) 006 34255. 5.~ / 5 .. ' 21M 
) 

30 01E 3.4603 3.4593 -15 ,2.0 

}> PBH- 34260. 

~'O01 
., 

111199. 5.5 51 21M 28 38E 51 28M 28 38E 3.3921 3.3951 +15 2.0 

---i 008 
_. 

3" 30-9 .. 5.5 50 45M 28 18E 3.3585 3.3588 -15 2.0 

,~ 
009 34326. 15.0 119 36M 1 46E 49 31M 21 46E '3.3585 ,3 .. 3603 -15 2 .. 0 

if 
o&, 
1:- . c 

.... < 
2."'.' 
81 m . i-< , ..., 
-<-3t , 

,": ...... .. )iii' 
2 

.' 
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Rev D26 
Mad r Lat 

for PBM 
Ace P06itio:O 
No. 

001 

002 

003 

OOJJ-~ 

005 

--

PBH- 45.1N 

006 

PBH- 54 01.11'4 

001 

008 

009 
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PHOTO-KAPPOSITIONING 

Crab Correction 
Data (NH) Predict to Actual 

(Hiss Dist-HH) ~---------- ----------~ 

x 

----1-- .................. --1------_._--

1.lS .2W 86.6 9.98 

2.0S .4E ···86.6 9.98 
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Dist Off 
Nadir. 

!l.00 

4.00 

Hap 
Accuracy 

... Ft . -

69.0 

690 
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-PHOTOGRAPHIC EVALUATION .... < 
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Rev D26 
II' .~. 

~I?f 
.:<3: 

)Boo 

Ace. Brightness Sun Total Stopping 
z 

No. Range Angle Fra.e Dist. (in) 

001 16 18.42 5~65, 

002 1.07 16 18.78 5.62 

00'3 " 20 17.77 5.31 
'101.. 

004 20 ,18.35 '5'.22 
-- ---- .-- -_._--_.- . --------" , 

005 22 17.62 .... 69 

G1 
006 22 18.18 ".75 

» 007 26 17.30 ".39 
!: ~ 

CP 008 1.55 26 17.70 "- 4.34 

---4 
009 2.04 29 49.22 3.91 
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001 

002 

003 

00 .. 

005 

--0-00-·· 
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C> » 008 

S 009 
CO '. ' 

-4 
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.Ace Time 
No.. Sec 

001 55565. 

55694. 

55691. 

55699. 

, 
PBM-B 

G) 
»PB"-C 

3: PBM-D . Q:I . 56095 • 
--, . 

. ........ 

.... 

.. Burst 
Tiae 

See 

5.0 

5.0 
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S4 05N 58 42111 54 06N 58 42111 3.4260 
\ 

45 28N 62 J8tar 45 29N 62 3aw 3.5299" 

1'9 53N 10 15111 
! 

19 54W 10 15W 2.9510 

---" -.--~---

" 
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PHOT~MAP P05ITION!NG 
> , 

" --.... < 
0"-' 
-Clil 

Rev D30 '<1\ m 
Nad l'...L.at era}:) Correction 0-< 

::::l m 
fQr PBM Predict to Actual Data O~M) "'" Map .z.~ . 

Dist~!OD Ac,curacy )0> Acc Position (Miss z 
No. + Ft 

X 

.~y, 

001 

002 
, , 

** PBM- 45 lS.3N, 2.0S 0 91.0 10.1 3.91 3500 

** PBM:.. 45 10.5N 2.55 .5E 91.0 10.1 _ 3.91 .- 3500 

003 ,~..; 
1 

:. 
PBM- 19 40.SN 2.0S .S-E 106.3 11.8 6.48 3500 

0 i 

» PBM- ' 19 12.1N 2.0S .SW 106.9 11.9 ~.51 3500 
c 

~ .\ , I .~-.. -j 
PBM- 18 '59 .. 5N· 2.0S LOW 101.0 12.0 '6.53 3500 CD 

rI' .-
'31. aN '. .~ 

~ PBM- 18 2.0S 0 '101.4 11.9 ll6': 55 ,;. 
, 

3500 

Note: '** Plotted on ONC, (Smal Scale Ch 
, I 
.' 

.) 
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Rev D30 

.1~ 1.20 

.80 l~5" 
~r " ~ 
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PHOTOGRAPHIC EVALUATION 

Bright;ness 
Ranse 

1.55 

2.04 

\ 

Sun 
Angle 

24 

32 

58 
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Stopping 
Dill5t;. (in) 

11.19 

6 .• 62 
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Rev DlO 

Ace. 
No. 

001 

002 15 9 .. 85 68 9" 1 . 
003 99 90 9 .. 10" 10 .. 9 .. 99 82 1 9 .. 9 

Note: Th to low g as nts aad r and g 

11 12 13 1" 5 16 18 19 12 13 lit 5 16 11 18 19 
C> G) 

» OOl 10 10 85 9_ 65 85 :> 
3.: " 

~ 
OJ CO 

'" ......... -t 
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Cant rals Oef)' 
TOP SECRET'~ GA'MBIT 

'" " 

Handle ViaSY£MAN . 
.. , 

,PERFOlUWfCE EVALUATION TEAM 
. REPORT KO. "003/63 

APPEl-mIx B 

...... 

TOP ~SFn~---.G,A·MBIT 
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" 

Ha~ V~8YEMAN 
Controls Only 

.PHOTOGRAPH 1 . 

Rev DI6,' F~uae 006' 

A section of Halutroa Air Force ea&4t. 
Montana 

(lOX and &tOX) 

Enginenacelles, wing pods, visible 
arid measurable. 
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~-GAMBIT 

PHOTOGRAPH 2 

Rev 016, Frame 008 

Farmhouse and barn. 
(20X) 

Note farm animals, probably cattle, 
lined up at feed trough. 

T~-GAMBIT 
B-" 
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, Handle Via. BYEMAN 

, Controls Only 
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~-,GAMBrT. . \ 

PHOTOGRAPH 3 

Rev D16, Frame 006 

~Cemetery ~'!i Great Falls, Montana 
,. (lOX and 40X) 

The varying size of the grave 
markers" is emphas ized. 
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PHOTOGRAPH' 4 

Rev D16 t ,f.ra.e 008 

Another" Jdr'JlL 

(I.tO'")O 

Anll!llLdl& dfH1 fdf'1llll vehlcles dre visible. 

l\MHII 
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~ GAMBIT 

PHOTOGRAPH 5 

Rev D16, Frame 006 

football stadium, Great Falls, Montana. 
(lOX and 2-OX) 

Note presence of players on field. 
Windshield breaks on parked cars 
can also be seen. 

./ 

/' 

-r OF' S tCR[ 1- (~A MBI T 
8-11 
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Vehicle N~r 9~3 
Rev D16 frame 006 20X 
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Hand fa BYE MAN -lOP SECRET -:-GAMBIT 
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PHOTOGRAPH 6 

Rev D16 t Frame 005 

Football Stadium, Great Falls, Montana. 
(40X) 

Note player teeing up ball 
on 40 yard line prior to kick-off. 

BYE 15470 
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Rev 016 Frame OOt ~OX 
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Hand~ Via BY£ MAN 

Controls Only 
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lOP SEC~Er GAMBIT 

PHOTOGRAPH 1 

Rev D16, Fraae 006 

Football Stadium, Great Falls, Montana. 
(40X) 

This photograph was taken about eight seconds 
after the previoUs photograph (Photograph 6). 

Note that the offensive tea. has lined up for 
the kick-off. Most of the defensive players 
can be seen .. 

I OF' SECRET GAMBIT 
1-16 

Approved for Release: 2018/09/11 C051 03022 

Ha:~ V I4J By t MAN 

Controls Only 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
'I 
I 
I 
I 
I 
I 
I 

proved for Release: 2018/09/11 C0510 

TOP 'SECRiJ 

Vehicle Uumb~r 953 
Rev D16 frau 006 40X B- II 
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Con! 1'01 s Only 
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~.GAMBIT 

PHOTOGRAPH 8 

Rev 015, Frame 014 

Highway and buildings • 
. (kOX) 

This scene· was simultaneously covered by the 
"'Blackbird~' fltght • The luttelli te photograph 
was enlarged 20X to bring it to the sa.ae scale 
as a lOX enlarge.ent of the Bla&kbird photo. 
The ~ma,esare reversed due to the reflecting 
mirror used in the Gaabit system. 

BYE 15410 

rOP SECRE T·· MBIT ~ \I'~8YfMA~ 

..... 1. 
Com .~~ 
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PH.OTOGRAPH 9 

Rev DiS, Frame 014 

Blackbird 
(lOX) 

[1 T I , IS 4JD 

Same scene shown in Photograph B~ The Blackbird 
aircraft took this picture from 20,000 feet, using 
a KA-2 twelve'inch focal length camera. The 
satellite used a .77 inch 'focal length camera from 
a~proximate 95 nautical miles altitude . 
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I Blaci(b lId 27 Oct 1963 
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PHOTOGRAPH 10 

Rev D15, Frame 012 

Midwestern town. 
(lOX and 40X) 

lS470 

-An error of 10% {n Image Motion Compensat~on 
was programmed to determine effect on image. 

Note degradation at 40X. 

,OF StCREL GAMBIT 
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Vehicle Number. § 53 
Rev D15 Frame 012 lOX 
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Another 
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·town/ 
·~OX) 

15470 

Compare ihis ima~eat~bX with Photograph ~O at. 
the same' magnification •. 
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Vehicle'Number,953 
Rev DIS Frame 009 lOX B- 2,6 ' 
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fip example, of ~he banding ~aused by film speed 
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ILLUSTRATION 1 

"~ev ,015. Frame, 013 and 01" ~'" 

Geop1ot 

Th,is charac:;:teriltic plot shows the ais. 
<ti~ tance betw.in the photo bench IUU~)( and 
t;'l)) calc;ulated posit;i.ons 9f f).nCb lUrk •. ' 
Note 'the larger mill ,(Jistanceof 'th* '.econd 
frame and the trencl of 1:1\e calculat.d "t\oh 
mark pqlition in the lecohd frame to d1"ift ' 
to the west. 
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ILLUSTRATION 2 

Rev 016, 'Frames O~5and 006 

Stereo Deviations'Due to Attitude 

This,illustratioJll outlines ,the major terrain 
f'eatures of stereo framesOOS/006. - •• twe.n 

- the 'two frames .the film ve'locity ~...~C'A.u.ed . 
to cdmpenllate for the increase in "~lCle . ' 
altitude. ThJ,s >may be noted by'the "a:riaat:. 
in time track shown 'alongthe' ecige of thelr __ , • 
The variation in scale can be attributed· to ' 
attitude changes in the camera syat ••• 
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