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Mzssion 4008 consistmg of the GAMHIT Camera the Steliarf’ludex Unit and the Orbital Coni:rof
Vehlcle System, was iamwhed mto orbit’ from Point Argueuo Launch Complem Pad 3, at 1920 35Z on:,

19 May 1964,

%

.

The satellite vehicle was booated mta o:rbit by an Atias D/Agena D combination with the following

 seguence of a,scant events

#

"Baro Swifch Closure ‘
Boc)ste%‘ﬁingine Cut-off A .
‘D Timér Start
Sustainer Engine Cut~cff A
Ver‘nier ‘Engine Cut-off
‘Agena Ignifion
Agena Cut-off

- Nominal (aéc)
_BE.9

137.9
272.1°
295. 17
293.0
3512
502.3

+ . Actual (sec) -
81.1 - R Tel .
& N . N
1361
27,
274 1
2911

32 L

 (not avajlable)

.Ymtial pemgee was approximaieiy 55NM 80 an emergency orbit-adjust maneuver was executed on
Rev 02 to raise both perigee and apogee. Subsequent to this orbit- adjmst the sateu&te vehicle (OCV)
achieved the folicmng orbital parametera campared to preﬂight nominals

Incnnﬁition (ﬁegrf—‘;és) ‘

Peri (minutes) o

Apog!ae (naut:i’éil ;niles)
V ﬁ,» ) Perigee (n;mtical mi,ies}

Eccentrxcityé‘ .

Nominal

101.0
89.9 .

01730 :

i

Actualg
T
101.0.
©89.88
2230
822
- 0196

K

) Foliowing\the ﬁrst day of operational plmwgraphy, an additicnal orbit«adjust maneuver was.
executﬁd to lower périgee After orbit»adjust, the saxemte vehicle har} the follnwmg drmtal parametara‘
A Inclinatian, (degreea) ‘ S '
Period (minutes} B S
o Apogee (mmtical mgles) o '
. Perigee (nautical mﬁ,es)
Eccentrieity Coe :

.

201 1‘

896
g
B (T
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h At hft»rhtf 2, 709 feet of Eastman ’I‘ype 4404 Ii}m Was in the supply spool Of this amount; :

B

6&8 total feet of film was expended in operaﬁonal and R&D pmmgraphy ‘ S LT

T 'I‘he operational objectives of Mmsian 4008 were to conduct a four<day plwwgrapm:::. miaswn to
o obtain hi:gh resolutjnn photography, of selected targets demonstrate software capabihty to optimize V

targets o be pmtographe@and to contitiue evaimtion of vehicle stabﬂization and poinﬁng capabﬂities .
Theae migsion obgect‘ives ‘were only partiall'y reaﬂzed due to a vehicle stabinzauon amm;ﬂy subsequent
to Rev’ 15 foﬁoWed by cr;mmami anomalies. ’I'he capsule was remvered by the primary system on

Rev D3 and air-snatch of the payload capsule wa.s accompnshed on 21 May 1984, .

‘9( ' . Dpera;tionaJ target selection was accomplished by the {8) NRO Staf; basing their select,zons on
cqmpwter rﬁns maxie by the SFL. Misaion Proﬁlg Genera{,ion I’rogam {MPGP) All operational photograpi
Waﬁ pbtained tkrough commands generaxed by thae STL -MPGP. ‘The total phcmgrap}pc take consisted of

’ 32 stereo pairs and 58 mﬂm strips’ including lateral pairs. Clouds obscured approximaxely 40 percerﬂ:
vﬁ the fra,mea aexpoaed R T e '

- i’hetography obtained prior to Rev 16, when the vehicle became unstable,- generally ig exceileni
Hlustrations 1 and 2 whiclf*iollow preaexxt a graphxc d;splay of p}u)tographic mverage as demved

fmm anmon Correlanon Data (TDATA). o .
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A Performaxwe of the Command System o o e .
I‘*. ~*Com#mand Load Symmary - , e
. .1 l)tie 1o the a.nticipatsd prediction am)malies associated with the Eiy-—low emﬁromnem, '
and thmsting due 1o vehicle manexxvermg fr:equem mmmzmd Iaaxﬁng was permrmed on Misaian 4008 as
-itwasqnmaaionw{}’l - - . o J‘ R
, ' The payload commands. on Reva'D04 threugh Do7 hwd an error of 0. 4 secomis ‘
or approximately 1.6 NM in«ttack due to an improper ﬁystem time-~ vehicie time correlaﬁon which was
introduced in the computer ai Hit-off, This erx‘m- waa msigniﬂcam since, on- the a;(me revs, mere wzw a ‘
prediction error of appro:dmately 50 NM Thé predm;ion errox* was due to A& hmited ammmt of tracking .
 data, the two orbit-adjusts ‘on Rev 02, and m@w altitude of the vehigle.- On Rev 08, an mcgrrect" S
vehmle time-system time slope was Inaﬁvertenﬂy introzi‘aced m the cempxﬁer which prodwed a ma:ﬁmum
cerror of 0.4 aewnda or 1.6 NM in—~track, on Rev 10, T ) .
A Command message 103 was Loaded at ‘Thule’ Trackmg Statiﬂn (TTS) on Rev 04 for
operational phatography on Revs Do4 thrcugh DOT to obtain 13 stereo pairs am:l 22 strips E emem M.
\ information was based o updated data to the seconé@orbit-adjust maﬁmwer ‘on Rev 02, - ",;%J?,

- V b: Command mg aage 1!}4 Was loaded at Vandenberg Tracking Station W‘I‘S) on Rev 08
i S ‘fc;r moml photugrapl;_g oyﬁ'év DO& to obtam 2 atereo pairs an:d 8 strips ’I‘racking dat;a updated tc:
L7 Rev%waﬁd’fed ‘kk“/'l' . RS o ICTE
o .+ e Command message 105 was ioaded at Kodiak Tracking Station (KTS) on n'Rev 09
i ’ "/ for aperaticnal photography on Revs DOB and D10 to ohtam 15 stereo pmra and 18 atrips Tracking da}:a
updatedtoMO’?wasused T . S : N
» St < v “d. C‘ammmxd message 10? was loaded at New Hampshire 'I‘racking Staﬁon (NHS) on.
Rev 14 for R&D ;imtngraphy on Revs Di4 ami D15 to 'obtain 2 atﬁrea ‘pairs, . 2 Ia_:;erai ;pairs, anﬁ 8 xm‘ips
Ephemerie information was: based on updnted data to' the, orhﬁ-adji;ﬁt zn;meuver o Rev 12 N
N T Commmidmessage IWWEadedatT‘I‘SonRevmtorR&proioyaphyon

Revmetoobtainlstereopan'amizstrips Tracmgﬂatairomnevsmmmmuaeﬁ
: Durmgmsswnm theGEcomputerprogramGMHTeﬁf"; one

-
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derxsity, ami the capability oi the progrm to mmlder my

"insufficient Time to Roll" error-m
GMIHT for §ramed targeta aven thm;gh no change in roll angle existed. Thie is :a% program error and

T ashould be eorrected The £ollowing taj:ke conmixm a ‘complete summary af all’ "Irwufnciem Tim«e to Rﬂll"’

3 3.

errm' mte&

' . s

2

4

C INSUFFICIENT TIME TO ROLL ERROR T e

. gets, only eight targets were emeeded;
8 WEIre gexmraied by the GE computer program

) ‘ . Rev No. 1 ‘ Ate No, ) Insufﬂcient Time (m ﬁecomia)
£ po4 - y o0 £ . +1.36
o g D05 . , ) 003 I ¢ T
" j e 005 Loe0.m
oy D06 005 A *1.30
" pos. 1 068 L 017 .

, - 009 ’ *1,09 ‘
L 012 2.0 o
. b 010 - *1.35 ‘

o ) 07 S04
. D15 08 - 0.05 +
' 012 * 1.30 (lateral pair)
. 014 . 1.30 (lateral pair)
: *'Framed Steres i change 5 roll o . s
AP 4,

The follawtn& table contains a Bunfsmary wof these commands.

. FILM SPEED ERROR
: m No, Age No. Value of Vf Below Minimum (%)
;1’305/ c002 ‘ SL1B
T . " 003 2,41
D06 & o010 - 0.37
S v DOT ‘ SO0 0.20 -
S Q .V 002 K V&GQ,'«\"
vl o opoe SR 4.60 |
SRR I 4 L0 Lt A L S
S ' , T E .51 “
]< o L017 8.94 L
g o4 . ~2.88 :

c %

Approved for Release: 2021/05/05 C05133958
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- ‘ ‘ 5. The ahum)wn times. observed on the ﬂlm are qonaimen:tly long by 0.1 aecnnd for ’I‘z
T and 0. 3 second mr T,. GE haa atuﬂied the pm,blem and agrees that the observed umes nre c;;rrect and

consistent with their :iﬁla .For both shutdown nmeg, 0.1 8eaon,d can be accwmted forby a diﬂereme e ‘

between the actual time woré as uaed by the vehicle mui the time word used in the system mttware le .

least significant bit 'which is mlways in the one Btate has been counted a8 part of the word and 18 equal to

0.1 aecend an vehicm used this bit only 48 a referénce mark and counts itasa wro ’I‘he tiona}

0.2 Eecond delay inT 4 18 accoun&ed fox by the fact that the counter recycles after T and again

and each time it loses a .1 sécond time mark while the recycle i taking place i thla problem camlot

be taken care» of in the hardme and 18 to be accounted for in the software, only the STL programs wuuld

be affected but would rkquire extensive prog:rammmg . . S ) \ '
h. Geopoaitimﬁng ‘ LT I . : R / ? s

3!

. ) " 1. The objective of this phaae ctt the system evaluation was ta determm hc:tw well me
actual photagraphm positions agreed with the aalculaxed positiona Stereo ptu}tugraphs selected wt V
amlysis were tnose ‘having goud cultural features, iew clouda and corfre&ponding 200 Series Charts with
accaraeies better than 1, 000 feet Because of the mmaion dui"aiion, steree ae}ection waB limited f
there:!ore a few ﬂtrlp photog'apba were chosen in order to clistribute the measurements through all re‘va
; Ail plmtogmphic irames on Rev 5 were analyzed in order to eva}uate the attitude stabiiity On Rev 16 '
) only Frame 004 had detall wmch ecould be recogzﬁzedam platted; A total of 47 {ramen were pmtteﬁ ami '
« a.nalyzec} of which 24 were stereo pifotog:mphs and 23 were strip photographs. . : .
2. The miss diatances were determined two mefcﬁods both Fequiring that Phn&gra;!hm »
Bench Marks (PﬁM 'a) be identified on the photography4nd on the corresponding 200 Series Charts, The .
times for the PBM’B were read from the film and used for Iocating the mrresponﬁing predicted poamami )
.In one methad, i:g;eiae positione were plotted on the mapa and all measurements made directly thé}‘/e/;; thg .
. Y results are listed on the teahnical data sheem under "Poaitiomng Ermr“ Manual P’lot Method 'I‘he "
o . aectmd method used the' PBM s their t:imes, the latitudes and Mngitudea, and the' predicted camera i ;o :
oriantaﬂnn Ifaina“”) the ,equatiom deacribed 1n PET Rapon 400’1, these data were in;nxt to the eomputer ) I
Iprogram, resuita of \vhinh are s}wwn on the technica& data. sham undef "Positioning Exmr" Cammxter sA
Metmd The' uccumcy 01 these. amm mmputatmnn a}xmld be. very M amce the same’ PBM'a were '
- used tor each fmme of thie, stereo’ pair Theware the mapping maccx;rany shwld be radxweﬂ 'i‘!w ch)w
'melsﬁona{ the results of the two mathodp canbe awnby éxamitation ozy’ié :impmmmed ’ =
; - ““" 5 ‘X‘hewmﬁtaonhinphaaeotthemapmafahwere mmmmmmm }?rowﬁm
o &?EP) which datermmes errors in pitch yoll md Ww (nee ZQET Report 4006) m value at Joetr
\ "croﬂ-track, wa mrminad by the nompqtar mdtxmd wem uaed for. mmmﬂing tlm pm;b~ ;-011 ﬁmi VR
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k - ' : . :
e - - anglqs which are entered in the dzzta 8heet8 ander "Attitude Error“ ) )
. 4. - The graph ‘showi in Iliustra,twn 3 is a plot of the Belected pho rzfmea in wﬁich the
' obliquity anglea miss distances, and attitude er:mm are diapiayed This gr is not plotted as a function
] of time; therefare, cauﬁan should be observed' in Interpretfng the trends. Alsp, the scale of the pitch
roll and yaw anglea haa been expanded to 1mpmve t:he v&lue of the quamtmes récorded It ‘should be noted
thai nong of the attitude’ errors com;mted were greater than ong degreé thrmxgh Rev 15, .
¢ 1 8. The geopoaitigning miss distaxﬁ:es give no indication of how ax:curatelg the target has
) been positibned wm; respeet to ‘the pfwtography The geopoaitioning uses the best-m ephemeris (Misaion
i Correlation Data) which ig determined from the trackmg data after-the- tact Thig best-fit ephemeris '

Y

4“ .,(

ahown in the technical data sheets, when compq.tad with the Coammand Po&itmn (alao shown in the data

ephemeris position As can be seen from the. dﬂ&@'\em&me Cammand Position improVes as more
P ‘,tracking (33(3 is acquired evidenceé in Revs 8 througmi@ A mta.ued explanatipn of how the target is '

' v sheeta), gives a good indication—of how far the tfurggt was mished becauge of errora in predicting the
. ’centsred considering such factors as burat time delay t{me cand Speedsup ﬂme, has been deacribed in

. %;s . A

1

™. detail inPET Report 4007. . . - _ £y ,
- ' 6. ©An attempt was made to perform geopositia on Rev 16 however Ftame 004 was
o : - the only photagraph havin,g 1denti£iable cultural features The mwg distances varied considerably

' kthroughout the frame. A more detailed g.nz.lyeia is being performed on this rev ip order to,,evakluate the
- “vehicle attitude. Lo e e - - -

Approved for Release: 2021/05/05 C05133958
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i SECTION mi
" PHOTOGRAPHIC CHARACTERISTIC EVALUATION SUMMARY

.{(8PHL Report No. 101-1-24)

- Inspectinn of the original negaﬁves obtained from Recomm.tssance Satemm Miasion 4008 resulted

in the following observations: = | .
A - A csrttinmuﬂ mlnus-density line paranehng the mm edge and lncated 2" infrom tne
- non-titled edge. : ; ‘

i B. A fine emulsion scratch 1/8" froni the tif.led eﬂge was present on most frames.

C. The mimxte, chatter—Uke emulsion digs wlﬁch were preaem on Mission 4007 were amo
foumi on Miaamn 4008 on three occasions

3 ;- S 3
E 3 . # . .
- R .
. H

D.  Film was free of lint and foreign particles. : L : , »
" E. Randdm pinholes and minor emulsion scratchés. ,

“ i " . . i : B . . S ’
3
&
#
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1" Film Transport: No ma@ﬁurwtiona gbserved. The banding i the ﬂrat frame 0:(

B

Rev Dlﬁ aauaed by film set, is pmned in Illuatram:m 4. The reSulx of using Frame 001 Rev Dl'a" as a

takeuptoenmimteﬁﬂabaadingi.splstmdmmnﬁtmﬂﬂmﬁmﬁ \ . . R .
2. Mirror Movement: The stereo mirror start-p transients were ttmadto start amua

fransient Apparenﬁy, the miryor movement time and the stereo intertrame time are well-»aynchronized

~film drive power, off time, as shown in Photograph 1 stopping tmnmant , The mﬁmr stopping tramaiem
’ appeared in the following frame in the film drive stamng transient but di{i not-go beyopd this starting .

3. Siit Quality: The lit had only a few mimL r imperfections which Caused one 0.2/mm .

wide minus density streak 1 /8" in from fiducizgl mark on side opposite time track side, *a ver‘y Iigirt

‘ ?negative density ﬁ:treak 1 7/8" in from time track aide, a.nd a small band of three very light negatiﬂve
. .demaify streaks m 31/4" from the time track gide. ' ‘ o, ‘

4. Double Yaw 8lits: Images are very ciear, indicating the vignetting pmblem%m ‘

5. Footage Utilization: The flight load consisted of 2,932 feet of Type 4404 mm, of
which 223 feet wa,s utilized in ground tests and 123. 4 feet was used ior WEAp-Up’ between revs The
remainmg 524 8 feet was con d by operaf;ionaﬁl” take and payload health check F )

3 6." Light m;ka,ge The ﬂgit aperature conﬂguraxmn was burn:ed at the -gtopping pcinta on

the ﬁhn being transported with the doors c‘ﬁ)ged during the on-orbit pay]ﬂad bea}th check mdicaﬁng

some source bof light {see mmwgra}ah 2 ). ‘The source of light'has not been determingd as. u( the data of

*this report buk 1 appears as if the doors rﬁay mthave been iul},y cloaed Furtber analyawmbemg
Aundertakentoisolatethisﬁeakage o RN : B AR

‘ﬁ.

! B ’?. ) Pmcessing The pracessmg developmen:t level for most 01' the mis&ion was FuLl

. with Intermediate being used on five frames on each of two reve {DM and Des) ’I‘he majority af the :
) Vmiﬁsizm was phntographed at solar altitudes of 50" or greaten, Th&re wem a iw scéﬂes w}cth Iight snow
- ‘,eover but these same acenea were genafany affected by aome chmtl eqvar, thus negating ﬁme ﬂeed 1&* E
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8. Exposure: Overall, the exposure was considered to be clcz;se to de&irai)le, ‘
‘thereby resulting in normal densities exé:ept in a few cases of @eremswé . In the latter, some detail
was lost but this appeared only in ;t few frames. Ilustrations 7, 8 and 9 show brighthess, exposuré and
densities obtained for various sun angles. ' n
' 8. Tone Analysia: Conﬂnued experimgzma& work 15 being accomplished in the tone
analysis by way of density measurement and traces in an effort to derive an improved method of evaluaﬁng,
tonal range and wtm; ranges va. exposure will attainthe highest acuity. 'The difference of tonal quality
between stereo pairs is shown in Photographs 3 and 4. As noted, there is a difference in acuity |
- vesulling from a dﬂtarent reflectance angle af the light energy and posaibly some difference as a function
of haze, . ., ’ ‘
. B,  Resolution ‘ . S ; o ' . . .
1. Edge traces were taken throfighout the mission photographs as turther data for
. M'I‘F/AIM resclution research, N «
A , 2, CORN Targets This mission pmved very successful m obtaimng photogra.pﬁa of the
. ] CDRN ‘Targets., There is some blooming of the prints due, possibiy, to some OVETexXposure; iwwever
' these p}mmgrapha provide a method of quantitatively eva&uaﬁng the resolution ca.pabﬁity of the system .
Reaﬂings on these photographs by membera of the PE’I‘ Team indicated resolution of 2.0 ~ 2. 3 feet.
Further evahmtion of these targets by edge tr:-wes is being accamplished {See Phowgrapha 5 and 7).
L 3.  BLACKBIRD Comparison Coverage The Biankﬁird aircraft was actually photographed,
: " by the GAMBIT system. Photography taken by the Blackbird camera system is good and provides an
0 o excellent comparison of photography {rom the m systema for rewlw.ion and qnahty evaluation (See
) Phategraphs 9 and 10), ‘ #
VC. ﬂtﬁ}mrhimiex Camera : : o
The Stellar-Index Camerd fanea after Frame 005, Rev DO5. Initial TLM evaluation .
indicates the camera was ot receiving power. As determined from the electrical schematic ;ﬁagmm,
the imost logical cause is a blown fuse. o ) .
© . Stellar Anjlysis: * The stellar exposure his been reduced below that of the last
mission, but there is stm too-much energy being collected by the stellar fﬂm thereby obscurfng all
‘ lmagery This overexposure is most likely duetoa baﬁliag problem. : i
A b. - Index Analysia The index plmtugra;my obtained tnrough Rey 05, Frama.m}t‘x was
‘ good ‘There was some, obscuration at the edgea of most of the frames by excessive fog, apparently
cmeﬁbyanghtleak Therewagsomedendriﬁc static marks on the film adge The first 15 feet of
) 1eade:r was Involved in processing machme tmuhle, thereby camsing many creases. No imagery was lost -

»

: e 19
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D. - Capsule Condition: The capsule was openad without difficulty. The exterior and inberior -

were mspected for heat damage, Vapd the condition of an components and areas appeared quite sormal.’
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