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SECTION I

~ RESUME oF MISSION 4014
Mission 4014, wnmstmg of the Gambit camera, the Stella.r/lndex Camera Unit (SIC) and the Orbit
Contml Vehicle (OCV), was latinched into orbit from P{)mt Arguello* Lzunch Complex, "Pad 4, at 1858:18Z
on 4 December 1964. ‘ ’
The satelhte vchmle was boosted into ofbit- by a &tandard Atiasg Agem combination with the following

pawered flight ac;cent parameters

Nominal (sec) Actual (sec) '

. Booster Engine Cut-off T*~132A 94 T+130.7
* SplitNo. 1 . © Tess.94 -
. Sustainer Engine Cut-off T 268.5 T+ 276, 9 ’
Verniet' Erine Cut-off T+288.85 T+ 293, 2
Atlas/Agena Separatio‘n; : T+291. 64 T+285.9 .
_ Agena Ignition T+ 326.‘31 , T+ 330. 45
A The satellite vehj,g&e (oCv) avfhieved an orbit wi;h the follcwihg elﬁeméntsf"

‘ J 0 Nomimal Actual'’
Inclination (degrees) - pot ’ 897.0 ‘ . 97. 02 ..
Period (mmutes) 89.15 89.35

x Apogee (nautlcal n}iles) ‘ 172.65 » 182. 57 - .
Perigee (nauﬁcai miles) - t y B5. 49 85, 43 .
Ec:aentmc:ty‘ L 012 0148

At 1ift~ off a total of 2,707 feet of Eastman Type 4404 film for the main camera unit was m the
supp}y, spool ahd a tg%al of 2, 435 {rames in the SIC«supply This supply was sufficient for full operatwml.

.. R&D and run-out for four days of operatxons

The operatmnal 0bgect1ves of this mission were to conduct a reconna,msance mission-to obtmn high
resoiuuon photography of specmc targets selected by the (S) NRO Staff with an optxon for day fwe oCv
solo expemmental operatmns to demanstrate attitude control and full system ::apablhty over a i}ve day ‘

: hfeume«

*

Due to a stabilization anomaly which resulted from a loss of stabilization system [;ower supply on -

) Rev 09, tileae obje:ctwes were only partially met. The capsule was de-orbited by the BUSS systém on
Rev D18 and recovery was effected by air catch at 22182, § December 1964 F‘ollowmg recovery of the
capsule the OCV was de—orblteé mth impact predicted at 45° 48'8 179° 59 w. T -

Useable photography was obitained on Rev D04 through Rev D09 by means of four command messages

Awhich were generated and transmitted to the vehicle. Gengrally, the quality of this photography was

»
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excellent with ground r*esolutmn in the order.of 2 - 3 feet.

st

The photographm take for the six orbits durmg which the OCV was stabilized consisted of 24, stereo
pairs and 40 strip frgmes for the primary camera unit and 160 reference frames and 373 mappmg frames
“for tl}e Stellar /Index Caméra {SIC} unit. Clou{is Gbgcyfed gppr()ximate}y 7%% of the t;}tal frames exposed.
The following subjective evaluation was submitted by the National Photographic intérpretatjson Center
(NPIC): ’ B - '
1. All imagery eva.iuatmn is limited {o revolutions 4 through 9 due to the ai:mtude problem that
existed on the la,ter fevmmmns
2. -The imagery on this migsion was comparable to the best 1magery pro&ﬂ'&ed to date by this camerg
bystem “The best 1ma,gery was presented on Rev’ D{)G F‘ra.me 10, Rev D09 Frarie 15 a,nct Rev DGQ Frame
14; The measured ground resolution was 2.1 feet on known chmenamns and appeared to approach tms
figure on all near vertical photographs. ’ . L
3. The general exposure was good to excellent with the normal trouble w;th thé higher 1aj:ifudes foxl
this season of the year.’ , ‘ ) . N ‘

4. The Yaw slits were slightly overexposed, howevex‘ there we're measureable ;'aw slits on‘every
frame with ‘suitable imager}} in the slit area, In some msta.nces the secondary 1mages were not apparent”
except under high magmflcatwn m&kmg it difficult to measure the separations. , )

5. -NommaL atfitudes existed Athroughout the early portion of the misbion (Ifiev 4;\’9) with the largest
ekcursions b?ing 1 degree ixi ;;ifch and 1 devg;ree in.roll with oné excéption. R The’ lgtter portions of ;he
migsion had gross attitude errors with the vehicle pitehing, rolling, and yawing throughout the limits dof
rotation. The yaw rotation of fhe vehicle was 1; 9 degrees per second Awlhi.le the pitch-roll component was
2.9 degrees per Second These fig‘ures are based on horizon measurement$ made'c;n thé Index' Camera.

6. Steliar Carnera operation was not up-to expec,tations mnce maost vertical and near vertical
exposures were overexpesed and stars were generally not visible except in the lax'g;g negative roll polsitionse
Six to ten sta.rs a_ré visible at times but generally not more than three are visible. There 3:1*8 V:isibié, stars |
on only about 15% of the mission (586) frames \ o _ -

7. The Index Camera operated throughout the mlssmn gerving as an invaluable aid in determxmtmn
of attitudes in the Lwtter part of the mlss\zién The horxzon was visible in 25 irames during the early

photography and pitch and roll data was computed for these frames and compared to actual commandeci
values. In the latter portions of the mission when the ve}uele was tumbnng and rotating the Index He*x?wous
were the only source of dynamic mc}tmn studies. ‘ : . . ‘: )

8. The film speed operated within spaciﬁcatmns mthm the frames howgver the L.ooper acmm was

. more promment than on the previous {wo mxs.‘axoma The transient time for the start up was aga.m a!mut
1/2 second and the variations within the. fra.mes were plus or minus 1/2%. o o Y

9. The Time Track operated normaily however the lack of the second track Qvith the redundént time

. -
. “4
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- word makes it more difficult to. read the time words ' .
10. The mtemgenee content of the film was hxgh in all cloud fre,e areas  the target 1mages were
. easily found and 1dentmed a.nd were generauy of high quality "I‘he suitability of the f}lm for Photo - <
Interpretatlon was excelle:mt with the only miffus quality bemg the Sparseness of the mzmber of targets
covered. The image quality was excellept with extremely good detzul in some target areas. There were:

some areas with SnowW cover that were overexpcsec} where detail’ was lacking due tfs the reﬂected hght 1n

»

the haze and cloud covered areas details were still avmlable in most cases,
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SECTION 11 |
' FLIGHT PROGRAM ) |

Al Perforrriz{rtce.ofthé Command Systerm
1. Command Load Summary L
All {)f» the commands for the prirziary came'i‘a system fof this misag;r; were selected by tfze .
ST L Mission Profile Generatlon Program {MPGP). The SIC system was commanded for reference ‘
phomgraphy during all prirmary unit operational photography ang for mapping operaﬂtx&ms on Revs 04 thru
07 and Revs (9 thru 13, Due to the vehicle attitude anomaly experienced on Rev 09, no primary camera
commands, gther than run-out, were lkoaded after Rev 10. A summary of wmmand loading ‘follows
a. Command mesgage 102 was loaded on the pad to obta,m 134 SIC mappmg frames sver
‘the South’ ?ole on Rev 0, ) -(,? -
b, Command message 103 was loaded atvpagﬂ Tracking Station {PT$) on Rev 04 to obtain
6 stereo ‘pair zmcf SVstrip frames for the primary u{xit and 34 reference and 141 mapping framesfor the SIC
unit on Rev D04 and Rev D05, ’ - ' ’ v
- c. Command meésage 105 was loaded on Rev 06 at New Harhipshire Track;ing Station (NHS)
’ t() obtain 5 steren pa,n" and 10 strip frames for the primary unit and 49 reiemnce and 21 mapping frames
for the ‘SIC unit on Rev D06 and Rev D(}’? ‘ (
ci " Command message 104 was loaded af \j’zmdeﬂberg Tracking Station (VTS) on Rev 08
for primary paylaad operations to obtain 10 sterec} pair and 14 Strlp frames and for the SIC umit to obtain
56 reference and 44 mappmg frames on Rev D08 and DOY. !
’ e. Command mesaage 108 was loaded at Hawaiza.n Tracking ::stanun (HTE:) on Rey 10
’ to obtain 3 stereo pair and 8 strip frarnes for the primary unit a.nd 21 reference and 33 mapping frames for
the SIC unit on Rev 10, . '
' Br Geopositioning ‘ . . .
1. The phc;tr)grapmc map match was attempted fdr every frame of photography, \Io attempt was
made on this mission to select only those frames that had exaellent ( 1, 000 feet or better) map source or.
were stéreo pairs, The only limitation was complete cloud covera,ge or areas where there were o
identifiable cuitgral features. Because of the attitude anomalies enmuntered Rev 10 and subsequent
_revs no map matf;h coudd be accomplished with the prin}ary phomgfaphy, }mwever, an attitude analysis was
performed usmg the Index Camera photography. ‘ . S
2. For this misamn the Performance Evaluation Program (prevmusly described in p;ior PET
' Reports) was used for determmmg the in~track a,nd cmss%rack miss distances. This program evaluates
" the vehicle attitude and how well the Best Fit Ephemeris has been determined Thirty-six frames were

successiully plotted and analyzed. Nine pairs of stereo frames were used to cafnpute' roll, pitch, and

¥
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yaw errors.. No error Was determined to be of a greater magnityde than one dégree thru Rev 09,

35' Several new computer programs were used durlng this evaluation to help determine the

positioning data. Since this was the first use of several of the programs the data was oniy used to confxrm

the data derived from the existing Performance Elvaluatmn Program {PEP). One computer program was
uged tn ¢ompare the best fit ephemeris w:th the command ephemeris on a peint by point basis. A~ summary
of the results are shown on mephma Map Pos:twmr% sheets under Command Versus Best Fit hphemerls {"
c:em;)ar:aon column. Ancther computer program na,med Engineering Analysis Routine (TEAR) was used f(}r
the first time on this PET Operation. This program makes attitude error determinations for strip
photographs. as well as, stereo %ﬁajrsi This ig an IBM 7094 program that will be used for forthcoming
PET efforts. Any telemetry or Stella;r-Index attitude data that is available can be used as.inputs in order
to help dbtormineythv accuracy of the vehicle position attitude. A complete description will be included in
. ) .

the next PI T report

4. The data presented in the Photo-Map sheets under the (,muxrm BFE versus Photo Pmsm(m

s averaged for several Photographic Bench Marks (PBM) per frame. In areas of good map source the

individual PBM positions agree very closely in in-trfack and cross-track; however, the areas of poor

map source Rev 08, 07, and 08 (indicated by asterisks in the map aceuracy colutan} did not have as good

" agreement. The signs of the in-track and cross-track use (- ) for north and (¢ ) for east. this is the

direction of the actual {rom the predicted position of a PBM, Because the vehicle aftitude after Rev § was
contindally changing Map Mateh could not be accomplishied. One frame on Rev 11 was nrecognizable bul
hecause of scale factor and other unknowns the data computed was very unreliable and was not included in

¢
the data sheets. !

5. The Index Camera photography waf; used to provide orientation information where horizon
1&13;;::’ wis available. After Rev 09 this is the only attitude data available. The results of this analysis can
be seen by &ata_presented in the Photo-Map sheets under the Attitude Index Camera column. The sign

convention used for presenting the roll and pitch is as follows:

“Flight Direction Owt of Page

Horizan Lane Out 0l Page
¥} -

[8:8]
Horizontal Lane i Flight "
Direction
- # +
Pitrn Angle
foll 4 .
. . . ’ Prineipal Point,
. . of Tidex Camera
Principal Port

. : Madir
index Camera Nadir *

Caution must be exercised in using the data presented for vehicle orientation, The vehicle aftitude
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meaﬁurements are presented in terms of pitch and i-ollbnly. Theindeg( Camera i a fi:é.mefcmiem with’

'

" a fixed orientationim the vehicle axig. The i/ 2‘field angle -:is 36,8, After the vehicle is displaced
: appmximaxely 113“ from the ‘;r\%e nadir position no terrain is mcailable for ‘orientgﬁon determination.
This is indicated by the lack of data shown between frames 343 - 352, 385 ~ 389, 391 - 395, 399 - 406,
| 423 - 428 etc. ‘ V '

o Field Angle
N ) 73.6°  of Index
- X N

- < A;}{)mx. 113° v

from Nadir V

*

*e
Approx. *ee,
76 feay

Ya, %Horizon
".
@
*

See [lustration No. 4 for a line drawing presentation of the horizon orientation. This is a typical sequence

taken from the actual index photography. This analygis was conducted thru Rev 13 at u{i:ﬂch time run out -
. s *

Sl
of ti}e film was starte‘d in preparation far recngﬁx
B e

P

. A
) *
LY :
. N
1
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SECTION 111 *

PHOTOGRAPHIC. CHARACTERISTICS EVALUATION SUMMARY
{S8PPL Report No. 101-1-40) | ’
The following obsefvaii@ns result from analysis of the original negatives {rom Reconnaissance Satellite
Mission 4014: d
A.  Physical Deg;adatimms
1. Imagéd Degradations
™~ a Fizve continuous mivnus; density streé}{s were viéibie throughout the Mission.

b. A narrow plus-density streak, appmhmately two inches from a,hd parallel to the non-
titled edge, was observed ihraughout‘the Mission. A faint plus-density streak was also noted, approximately
3.5 inches from and parallel to the titled edge, extending from Rey D08, Franﬁe NOOZ, through the last frame
of the Mission, ‘

2. Supep (I:ial Degradations
‘ a. The titled edge on the first seven frames of Rev DOB is slightly deckled.
b. A (:f;m{inuous scrateh, approximately 3 inches from the titled edge, was observed oh the

hase side of all frames, Rev D10

¢. A few minor abrasions, scratches, and pinholes were noted throughout the Mission

¥

B. Deénsity |
There were approximately 160 density measdrements accomplished, andthe results are p@rtraye@
by ra,ngé, average, V and standard deviation (7) in the following table: ] . N
e : ( c Standard
-Range Average Q@{mﬁlon (o}
Datin 0.21 - 1.08 0.57 0. 24
ax. 0.88 - 2.28 . . 1.48 0.1,30
D 0.62 - 1.37 1,02 © 0,18
. aD 0.22 - 1.82 0.90 ) 0. 41
Gross Fog 0.11 - 0.25 0.16 S 0.04
E V Dmax Clouds 1.08 - 2.36 ' ) 1.80 0.31

C ~Visual Reciprocal Edge Spread (V-RES)
1., There were 288 measurements accomphshed, resulting in V RES values ranging from 21 to
125 with an overall average of 81.
2., Usinga mean Photo Scale Rec1pmcal (PSR) of 1:120, 000, the grcund resolution computed
from the VwREOZS values ranged from 18 feet to 3.1 feet, with an average of 4.8 feet.
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SECTION 1V

CAMERA SYSTEM .OPERATIONS

A. Primary Camera

¥

1. Film Transport:‘ Filmvelocity &plots were made on six frames and these plots indicated that
film veioaities for these frames were within design specificatién& Hoivever there ai:xpeareé on éeven
fmmes evidence of banding as indicated by high frequency sllght variations of density. Exampies of these
varlatwns ¢an be seen in Frames 01, 02, and 03 on Rev DO’J and on Frame 03 Rev DO9. These varxatmns.
appeared only in the early frames of Revs 1305 Don, DOQ and DI0. The density variations were very
ilght and probably would. né} have aaused any degradatmn in areas of interest had they appeared over any

¥

-of these areas.

2. Yaw Slits: Both tracks are over expbsed howévef. yaw anaiysis from the vaw slits can stifl
be performed. ‘

3. Footage Utilization: The %lighg load consisted of 2, 977 feet uf 4404 film . Of this total
266. 3 feet were used for pre—f}ight testing, 26.2 feet were used for on-orbit payload health checks, 324.6
feet for payload cpexatxonb and 2, 350 feet @ere run-out after the satellite vehicle became unstable.

4. messmg Full prowbamg was used for 12,'8% of the operatzongl take with the remainder
receiving intermediate processing or a transition level between full and intermediate. ‘

5. Exposures Slit No. 2 (0167 inches) was utilized throughout the mission. A- programm?.blé
blxt capablllty was available and was planned for use during the last two days of the mission. Due to early
termination of the mission, the programmable slit capability was not used. Pre-—fhght analysis indicated
th‘at sun angles of 20 to 22 degi‘ees would be necéssary to obtain minimum dén’sitiés with Slit Number 2.
An evaluation of the brightness ratiog revealed an averdge brightness ratio of 3,185, T.hé miindmum
densitié‘s;;*alnge from .. 21 to 1.08, These values were obtained from photographs taken at a sumr angle o{
approximately 30 degrees thereby lending ¢redence tc; statements of Mission 4011 which asserted that wide
wvariations of densities can be created by variations of reflecting capabilities of different tangzts. As a
result, there is a~str§ng need to consider tﬁe reflecting characteristics of the target in conjunction with
sun elevation when utthng the programmable slit, Densmes diinimum brighiness and log of mlmmum
111um1n3i10n plotted against sun angle are provided in Hlustration No. 9.

6. Payload Am’)maiy. Du}“mg Rev 13, instrumentation pdint CPL~ 1];, Component Support Tube
temperature rose 9"3. 2°F, real-time, in comtrast to normal readings of 66, 8° F on Rev 09 and 77°F on
Fiev 10, This instrumentation point is adjacent to the GE battery area which for some reason radiated

unusual amounts of energy during Rev 13. Subsequent data indicated a returnto normal température range,

- No photography was obtained during this anomaly therefore no analysis could be performed to determine
_etfect on payload capability. i - '
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7. Resolution:’ No CORN targets were photographed since vehicle instability precluded Z1
photegraphy prior to eariyv termination of the misaion. However, some photographs i.e. of a stadium
whereimws of seats are readily distinguishable, oil drur& storage area and runway ﬁxa;rkings,wwere
obtained which lead to a conclusion that the payload demonﬁt;at_fz_d a capability of approximéxely two&feet.
One method of measurement contribyting to this wnclﬁsi\ﬁn was by defermining the total number of whﬁte'
parallel lines on a concrete mﬁway. The width of the runway is a known factor thus by counting the
number of lines vs the runway width it was determined that the width of one line and one s;;a,ce was 3.é
feet. By such measurement it was determined that the width of the white line was 2.1 feet, Additianall},
many instances were noted where it is believed pedestrians are observed walking alohg a street.

B. Stellar/Index Camera A )

1. Stellar Camera: The stellar supply consisted of 379 feet of 4401 film. A total of 586 ijames
were obtained, of which about 15% contained useful star fields. The remaining frames were ov;er—exposed
which could be correlated to positive roll angles, earth orientation of the brincipal ray and vertical
photography. T'be good éta,r field imagery was obtained primarily during negative roll angles when the
stellar unit was oriented toward the, stellar field. The balfling image is still apparent in the stellar frame,

2. Index Camera: The Index supply contained 875 feet of 4400 film. A total of 586 frames of
excellent imagery was obtained. On the lz;.tte% frames of the index photography vehicle attitude and
tumbling rates are registered. Some computations of these rates appear in the NPIC Evaluation Surnmary
in Se(;tion I of‘tm’s report, ‘ -

C. Expérimental Operations

k No experimental operations were conducted due to early termination of the mission.
"o B B
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