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FOREWORD 

This report wnR pre11nrP""l for and by direction of the Director a!: Special Projects, Office of the 

Secretary of the Air Force. The report is VolW11e I ol the final mission report for HEXAGON Missimt 

1207. Volume II is entitled, "Sensor Subsystem Pm,t Fll1~1t Analysts Report," TCS 363505--74. 

The report was prepared by the SAFSP HEXAGON Performance Evaluation Team (PET) using 

reports and data provided by SAFSP, the-Technical Advisor (TA) Stalf, Post Flight Analysis (PFA) Team, 

and HEXAGON SatellJfo Vehicle Integrating Cont.actor (SV!C). 

The I'ET Team Memb€ra arc: 

SAFSP-7 

Lt Col Joe E. SaoderR 

Capt Donald M. Kingsley 

Editorial assimance and publlcation aenices were provided by the Air Force Special Projects 

Production Facility (AFSPPF). The PET wishe~ to commend Colonel Clarli:J:L Davison, Commao:ter, 

and his moat l!ble sl:nlf for their su11port. 
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SECTION I 

SUMMARY 

1.1 TNTROOUCTION 

The scyentb HBXAGON Sntellite Velrlcle (SV) was plared into the nominal 88 x 154 NM orbit by the 

Titan m D Booster on 10 November 1973, Asce11t e-vents were all nominal and proper ombillznlion of tile 

SV allowed initiation of deployment of the solar arrays nt tho first station t?OntaL1:, 
~--------~ 

(+Y') was properly ejected on Rev 2. The SSU (-Y} Suosatellite was properly ejected on Rev 13. Prefllght 

misl5i0ll planuing included a 45 day Mappiur; Camera missicn, a go day Panoramic Camera mis11ion, and 

a 30 day Solo operation. The Paaornn1ic Camera operated throughollt the mission and ito RVs were 

aerially recovered oo Days 15, 38, 65, and 103. All of the film wa.s transported into the RVs including 

4,983' ol SO-255 Color Film in RV-1 and 501' of FE-3916 lnfrared Color in RV-4. During tha 1207-1 

Post Yllght Analyeis (PFA), it was determined that a mctcri.11g capstan resonauce at peak Vx/h values was 

affecting image quality, and the perigee attitude was raised two miles by OA-8 on Rev 289. AU other 

Pauoramic Camera aperations w&re normal, AU the Mapping camera operations were normal and 98. 4% 

of the film wc1.s lram;porled lo RV-5 which was aerially recovered on Day 58. Solo tests were completed 

and the SV wa.s deorbitl!d on nev 1990 (Day 124). 

~OPSEERET•HEXA60N DYE 15819-'74 

I l1u 1,cl k1 vi ;;1, :tlyt!ITIIH'I 
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SECTION II 

MISSION OVERVIEW 

2.1 PREFLIGHT PLANNING 

Mlm;ion 120'7 repreaenh; the tiret o/. the H'EXAC".aN Block TT Vahiclei:; and P11noramiC' CamP.rn 8y stems. 

Soft seat RCS valves were iruitalled and because or their expected Leak proof performance, RCS fuel wae to 

be drawn from RCS Tanks l and 2 {Tanks 3 and 4 were removed) before using the OA Tank. The OA Tank 

was loaded with 3, ZOO pounds al Iuel. The Panoramic Camera Sy stem deleted the anti- telescope cage of 

thP. S1l(l(lly unit :inn wrtR inAtnunP.nterl to mmitnr the SU respnn11e during launch. 

2.2 PREFLIGHT CONSTRAINTS 

The MissiOD 1207 orbit was dc:migncd to: 

A. Maintain solar angle (Beta) within +2" to -8° for the planned 90 da.ys. 

B. Have orbit adjusts ocrnr on a three-d:iy cycle with every third OA having a positive and 

negative burn for close control of arK1,1ment of perigee. 

2. 2. 1 Panoramic Camera System Coostraints 

The following constrai.nts werr. impo1:1ed on the Panoramic Cameras: 

A. Rewind velocity limited lo 5 inches/second. 

B. No 30° scans at +45° Hean centers. 

2. 3 LAUNCH BABE 

The SV was delivered to the la.unch pad and mated to t11e H\I on 25 October 1973. The vehic:le waA 

launmeri on 10 November 1973, at 1210:00. 45 PST at the opening o{ the launch window. 

2.4 ASCENT 

The BV St1ccessCu.lly injected the BY into an 88. 67 x 154. 40 NM orbit. 'rhe achieved orbit was close 

to nominal with the following deviations: 

Apogee Altitude (NM) 

Perigee Altitude (NM) 

J:'eriod (second) 

E cceotricity 

Are;ument of Perigee (dcgreefl) 

Inclination (degreea) 

2.5 ORBIT AND RECOVERY 

2. 5.1 130'1-1 (Foarter.n Days Duration) 

.442 

.476 

-.42 

-.000290 

-4.6 

.028 

Bolar array deployment was executed over TNDI on Bev 1 with normal deployment a.IX! erection. 

DYE 15319-74 

H~rn:dl,,,1 Vlil B,'.,'1!ir'IHU"1 

C.ont1·,1:i,l1,01'1l'ir 
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On Rev 1 at KODT, fl,e :<iolar arrays were repo~Hioned from llJ to O cie!l"rees as 

f'jecterl on Rev 2 and lhc l>8U Subsatellite was ejected ou Rev 13. The DBS Auteuna was deployed on Rev 12. 

Operational photography began on Rev 5 following successful completion or the conAt:11d velocity 

and health chocks. An ttn<!Xplail'l('d t.P.1Ametry lnnA dnring a pnrtion of th!'! luialth cheeks on Hev :J; prcduclcd 

veri£1cat10n of OUAA nominal sci.tint:; c.i.:erution. However, the11e commar:ds were re-issued and verified oo 

Rev o. Normal operation -was exhibited throughout tt1is segment. Apprccdrnately 29,000' or Forward 

Camera film anti 27,400' of Aft Camarn film (i11cludfog 5,010' of. SO-255 Color Film) were exposed and 

stowed in RV-1. These values include the prelllunch footll.g1,' on the Take-up. 

Post flight anal.ysi8 or the re<:overed mm showed that the overall quality of the acquired photography 

rnngod lrom Very Goo.i to :f'ntr with the majority rated as Good. F.xpo!:;urc reducti011 and OOAA in--track 

smear adjustments for the Aft Camer:a were established and a Forward Camera metering capatan resonance 

at peak Vx/h values affecting image quality was identified. A re-commendation was made to raise the- orbit 

perigee altitude to avoid tb£> troublesome nigim and thereby impro..-e image quality. 

nv-1, loaded to tod..;i capacity, was successfully re-entered and W:erially recovered on Rev 229 

(Day 15). 

2. :i. 2 1207-2 (Twl'1tly-Th1·cc Days Duration) 

Normal operational photoi~aphy continued l.lrrrughout thia segment. The l'FA recommended Atl 

C:uncra OOAA ;md e~posure adju;Stments were made on nevs 202 and 2(15 re!pecttvely, while the perigee 

,u:ljui;tmcnl rccun:mende(I £01· t!te Forward Camera met~rinp; capstan resonance was made on Rev 289. 

ApprOH.:lmalely ?.6, 000' of Illm per ctimcra were c>xposect and stowed in RV-2. P"FA shOW"fld overall 

quality of acquired pholography to rnnge from Very Good to Poor 111ilh Ute majt,rity L"atod as Fair. 'l'his 

general decreaiie was attributed to lncreastng haze and to decrea!'ling illumination and contraBt in the 

nurtli e 1·11 latitudes. 

HV-2, loaded to 88. :3% cnpn.city, was s\1ccess(lllly r0--enlered n1id aerially recovered on Rev 602 

(Day 38}. 

2.5.3 1207-3 (Twenty-SevenDays Duration) 

Nonnal pllotor;i·aphic ope1·atiou continuPd throughout thi.r; segment. Appr~imately 29,000' of 

lilm pi:r cam('.ra wc1·c cx.po:,cu and stowt!IJ in RV-:l. Pl'"A sbowud overall quality d. ucquirl!'u !)holograr>hy 

to rnnp;e from Good to Poor but wilh the mujority still rated Fair. Generally poor weather and enow cover 

W('re additional factors cooh·ibuting to lower quality. A ''U'•~abaped tear was found on one frame of the 

Aft Camera. The review ol telemetry showed only sliizbt disturban~es in the coarse film path at thii; point 

au:l good imay.er:y Oil thiF: fr::m•e identifies tllat the t1;ar oc:curreu aCtcr CXIJU&u.1·!:', Sul.n;equcut amdy ~is 

calaiJlishcu tho rno!:il probnbk ca.use as iugcstion of a connector dusl cup in U1c Take-up area. 

RV-3, loaded to 99. 3% capacity, was succe1rnlully re-enterf'd and aerially recovf'red on Rev 10:19 

~OPSECREW HEXAGQN l.l~'.E l53l!l 7'I 
li,1, ni:l ,li,1, \l't I'! [j,/'llf'fl,11, 1'1 

Cnntrr1li, 0111',,1, 
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(Day 65}. 

2. 5, 4 1207-4 (Thirty-Eight Days Duration) 

Normal photo(il;raphk operation COJ1li.J1uE!d L11rougb L11il:l final segment. Appraxlmately 23 .400' of 

film per camera wero exposod aud stowed lu RV-4. l'FA ohowed werall guauty of acquired photography to 

runge from Good to Poor with fhe mn)ority rated as Fair. A lar!(e portioo of this segment'ii photography 

wa!! !!i1i;11ificaotly better tha11 that d the previous segments bcc:.iuse ol more low latitude 11cqui.eitions and 

improved weuU,er cooditioni;. Poor l1'1;1atl1er 11J1d poor lllumination wo:rc the causes o! low q11allty rathor 

than system degradation with Ute. 

HV-4, loaded to 80. 4% capacity, was successfully re-entered and aerially recon•re(l 011 Rev lfl5fl 

(Day 100). Some paracllule co~ <li!maii:e occurr1:d and one c1Utipen1:1ion line wall broken. 

2. 5. 5 1207-5 (Fifty-Eight Days Duration) 

'l'he perform:lllce of both the Stellar and Terrain Cameras was JJJdged socceel!lfuT with only a minor 

light leak in the Stellar lllute detracting !rom ;m other,r;,ise excellent ST mission. A puucl:urE.> in an AIL 

Stellar Chute section rei:iulteri tn supArtmposed ima~ry (pinhole camera effoct) of the Pressure Makeup 

Sy11tem (PM.l:i) equipmt:tul on otte Stellar .Crame pair of each operation. Weal'ber eulditions were [air to good 

with 71% oC the photograiiJ.y being 9o% cloud free. The exposure levels were within the accuracy o( the 

e-xpos11:re nlgorithm 111){( no r-J11inp.;eR are reoommended for MiRl'licm 1208. The rcRUlts obtained using 3411 

Film in !Ju~ 1'errain Camera -were e:ii:eellent. Exposure levels were correct and the performance increa.se 

n<tod on the small sampling con.firmed the optimism lo~a•·d usiug 3414 as the pl'i . .mary film lo,ul for 

Mission 1209. 

A total d 2., 102 Terrain frames and a corresponding number of Stellar frame pairs were exposed 

in the ST Syswm. lnclwie<l iu these frames were 18 frames on 3414 FilJll alld 15 framl!S exposed for 

in-!Ught star!ield cal1bratioo. 

Photop;raphy ol the Comet Kohootek was planned to follow the caltbratlon; however, on the first 

fra1rLf:' the film left the Suppb unit and mil!ltracking probably occurred due to the lad: of tension. Thi!! 

resulted in stalling the Terrlli.11 C1Unera Tram;purl Syslc1n, The cut autl sc,al operation scpantcd llie tag 

end since the system could not complete the mm runout. After tJ1e RV-6 was ejected, tl1e system was run 

using the Dackup Mode. No coi-rective action ts contemplated for Mapping Camera Module 4 (MCM-4). 

2.6 SECONDARY FIJGHT OBJECTIVE ACCOMPIJSHMENT 

Th~ requirement and dt!finitioo of the Secondary Flight Objective::J (SFO) identified prior lo the launch 

ot 12.07 are provided in Annex H to l:lle System Teet Objectives (STO). 

2. G. 1 New SF'Oi; 

During tl1e mission, two new objc-0live!i were de!iucd: 

BYE 153Hl-74 

iHn,n,,::11,:: ,;1111 Eii"'!1111'll:l''I 
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B. SUN Pltologra('.hy 

Exercise a dlract solar photography experiment tn determine ~:imera ru,rl film 

degradatioo. The experiment will bA run nt the end of. the RV--t. !'leg:m<:>nt. 

2. 6. 2 Early Hev Activity 

All prima.ry a11d redundant system testing was completed as planned by Rev 27. 

2. 6. 3 SFO Accomplishment 

A. BV Shroud Separation Dynamics 

Conducted dudng ascent. 

!3._:__B~_actlon Control Subsystem Evaluation 

Continued oo RCS-1 until lhe transfer to RCS-2 on Day 90. Additional tellts on HCS-1 were 

conducted during Solo. 

C. Ort:Jil Act· I Subs stem Evo.lurttlon 

Coooucted throughout the mission segments. A daily ambient OA and a loni. burn to determine 

engine washout characteristics was accomplished durillg Solo. 

D. Electrical Subsystem Rev Statui; Determination 

Cooducted after each of the ~ RV recoveries. 

E. T&T Redundant Equipment Ev:ilua.tion 

SGLS-2 tei;ted weekly durlng tJ1e mission. 

F'. T,Ueboat Magnetometer Calibration 

Tests were ronducl:ed routir,ely d11ring the mis1-:i.ou. 

G. Lifeboat Health Check 

The check was satisfactorily coooucl€d on Rev 18 as part of the early rev aclivitie!il. 

JI J-Tori:z:rn Si=>m,or Noif,e F.valuatinn 

1/'ull rev recordings were ma.de early iu the mission on Revs 124/125 and 140/141. Thel'!e 

recordings were repeated over the spao from Revs 1525 lo 1527, 

L RCS, EDAP, and Thermal Weekly Performance Check 

Performf!d weekly. 

J. Electrical System Re\· Status Determination 

Performed on C:!acb rev. 

K, SGLS Signal Stren11:tll 

Data wa.s collcoted 011 11. prowammed ba.sis from each remote tracking Rtation. 

L. Panoramic Camera Photographic Oper::d:ioni; 

!f'OF SIHillUl'f• HEN ADON IJYE 15319-,,~ 

H1mdk1 Vii!l By1:1rr1M1 

C,u11\.11:tlf, 0111:f 
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All planned photographic engineering was completed except for TaRt 6. 

M. Panoramic Camera Thermal Evalu,Ltio11 

Thermal dafa wai; eolledecl and evaluated daily th.rou~hout the mission. 

N. Panoramic Camera NCVU Operation 

Pl.urned but not conducler.l by SPO du·ccliun. 

0. RV -1 thru RV -4 TbeI'mal Record 

Cooducted in a quiescent mode on Rev 125 and witll a l'anoramie Cam8ra operating on Rev 162, 

P, Stellar Terrain BAR XC MOPs 

MOPo were executed un Rev:; 113, 105, and 6:l2. 

Q. Stellar Terrain Calibration 

The ST c:dibratioa was fiUccessfully executed on Ren; 935/936. 

R. Stellar Terrain Type 3~14 Film Test 

Three operates using 3414 wer,: succeaafully conducted on neva 932., 933, and 934. 

S, K-V :i lue Monitoring and Heportini:: 

K-Yalue monitoring continued until the €iml or the ST Mhision on Rev 042. 

T. INDJ Commanding 

Cumman(!inr, at IND! was exercised weekly. 

X. SUN Photography 

A direct solar photography experiment was corducted on RE'v 1650 usini:: MONO A. 

2. 7 SOLO AND DEBOOST 

Limitc-d Solo testing startP.d after completion of thf' ST mission on H:cv 942. ST tests were restrlcrod 

to prevent the possibillty of ejecting Ute rDmaining Terrain or Stellar film. Full Solo testillg started after 

eompletion of the primary mission wi!h the recovery ol. RV"4 on Rev 1G56. 

All planned Solo tests Wllre completed except for LlCeboat Execute, which cou1d not be done on the 

deboo11t rev; and the ST Terrain Shutter reset, which was prevented by tJ1c .Emergency Terrain Thermal 

ShutfP.r fai111re. The a.t1tivP. pha,=:;e waa extended at the request of the Program Office to include n.dditional 

AYE lf,319-74 

11,,11:111:1'1dl1:1 v, 111 Ry,:11'1'1,1 11r1 

Cilntr::il:~ C~1iy 
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performance evaluation of RCS-1. This activity continued until the successful deboost un Rey 1998 

(Day 124). Bolo test acti..-ity is presented in Table 2-1. 

2, 8 COMMAND LOAD SUMMARY 

The so!tware configuration used to support this mission was 'TUNITY MOD 2. The 11y::;tcu1 11o{lwlj,re 

wns MOD 13. lF. A nom.inal one rev loud cycle for lhc pa.ylo1ul revs was used thrOllghout the mission. A 

total of l, 087 comma.rid messages were generated during the fltgllt ol Wbicb 924 were loaded into the 

vehicle. 

Rev or Span 

069 

963 

1052 

l:l64 

1.473 1174 

1477 

1494 

1525-1527 

1603 

1638 

166U 

"1662 

1664-166.S 

TABLE 2-1 

SOLO CHRONOLOGY 

- RV -5 Recovery. Rev 94,: -

OPS-l(o) 

OPS-l(n) 

Event 

DBS Redundant Oscillator 

DDS nedundant neater 

DBS Off 

- RV-3 Recovery, Hev 1039 -

OPS-1 (1) 

OPS-l(h,i,j) 

OPS-l(g) 

OPS-l(d} 

ACB-1 

RCS-1 

OPS-1(j) 

ST-I 

ST-2 

DBS On-APL Checkout 

Redundant TCEA 

Redundant Heaters 

MCS/I.B/SGLS-2 (in<:hldes OPS-1, :1,b) 

Backu(l Timer 

Horizon Sensor Mapping 

RCS Puhie Count 

Primary OA Tanlc Heaters 

Emergency Terrain Shutter 

Stellar Safety Shutters 

- RV-4 RecovP.ry, Rev 1656 (Rtart FulJ Solo) 

Ql'S-l(q, r ,s,t) 

ST-lA 

ST-3A 

OPS-1(m) 

ST-I 

ACS-2 

ST Redundant Electronics 

Terrain Shutter Redundant Electrmics 

ST Calibrate Shutdown 

sec No. 1 Select 

Thermal l:ihutter 

Gyro Drl.ft Test 

'119P SiE6RE'r•.ill:XACH:m1 BYE 15:U!J~H 
I l,11nd'lo v1,;1 By,:rn·111n 

Ci-:1r·1·11·,:-1,l11 f)nlllj,' 
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Rev or Span 

1670-1671 

16B0 

1684-P.nri 

1686 

1692 

1607 

1701 

1703-l'r04 

1708 

1712 

172-1 

1728 

1735-173fi 

1737-1839 

1738-1739 

17'10-l990 

17::il-175i 

1765 

1767 

1800-1801 

1816 

1833 

184.4 

1846 

1864 

1866 

1881 

1920 

TABLE 2-1 (CONT'D} 

ACS-5 

ACS-4 

OAR-1 

8T*4 

THERM-1 

THERM-1 

(SS-2) 

ST-1 

ST-7 

'IHERM-1 

THERM-1 

THEHM-1 

THERM-1 

RCS-3M 

ACS-3 

RCS-:JN 

TTC-1 

RCS-30 

HCS-3P 

RCS-3Q 

RCS-3C 

"RCS-3A 

Rl,'S-3.B 

RC8-3D 

RCS-llE 

HCS-3F 

RC8-3G 

RCS-3H 

RC8-3I 

RCS-8J 

Event 

Roll Maneuver Tests 

Solar Array nym1mics 

Daily OA to EvaJnat@ ~ngine 

Alternating ST Exposure 

-Y Thermal Exposure 

+ Y Thermal Exposure 

Pw Camera Dart Space Thermal 

ST Emergency Shutters 

ST Two Rev Continuous Operation 

-X Thermal Expoeure 

+X Thermal Exposure 

-:t 'Thermal Exposure 

+Z Therm.al t:xposu.re 

Quiescent Pulse Count 

A:rm Therm:aJ Profile 

Quiescent Pulse Count 

TTC Ll!e Cycle 'l'est 

Quiescent Pul8e Count 

RCR-1 Gyror.ompaAR (Modtfied) 

RCS-1 Gyrocompass (Modified) 

RCS-1 Evaluatiw, Mono A 

RCB-1 Ev:aJuati.on, Mooo B 

RCS-1 Evah.tati.on, Stereo 

l-!CS-1 Yaw Test 

RCS-1 PUch-down T@st 

RCS-1 Gyrocompass Reverse 

RCS-1 Gyrocompass Forward 

RCS-l Reverse (Pitch/Roll} 

HCS-1 .forward (Inertial/Roll) 

RCS-1 Fly Yaw Through Perigee 

HYE 15319-'14 

l"'l1.1r1dl11 v1,~ Eiyet1·1t1n 
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Rev or Span 

1930 

1940 

1982 

199'7 

1998 

TABLE 2-1 (CONT'D) 

RCS-3L 

OPS-l(e) 

Event 

RCS-1 Fly Pitdl Through Perigee 

SW Bus to LB Batt 

Yaw Reverse 

Debooat 

2. 9 ANOMALY SUMMARY 

Sii::nlficant anomalies are listed chronologically in Table 2-2. The list includes a brief deAcripUon of 

the anomaly and its ~Uects on U1e mission. A more detailed disaassion d U1cse anomaliei. ca.u be obtaintid 

1n this report undor the referenced paragraphs. 

UAY 

15 

18 

31 

58 

l.!5 

89 

103 

103 

TABLE 2-Z 

SUMMARY 0¥ ANOMALIES 

DF.SCRIPT10N 

Sofar Array Leg 1 reduced output by 
1/2 panel on Hev 232. 

Forward C.tme1·a u1etcrhig capstan 
rei;ouauce at peak Vit/h. 

Solar Array Leg 2 reduced output b:i,; 
1 panel i:KI Rev 41iHi. 

Llgl1t leak ln Stelli.tr chute soc-lion 
ol. MCM. 

Afl Film lc11.r on Op 304. 

Horizon Sensor Inhibit ,LS result of 
incom1,1lt1to yaw rcvcri;l1. Failuro 
to VBE. allowed OA to occur. 

RV-4 missing one VHF Antenna. 

RV -4 Main Battery vented 
electrolyte dui-ing sl1ipment. 

2-8 

REFERENCE 
IMPACT PARAGRAPH 

Ho nlissiou impact. Allributed to 3, 6. 1 
break in solder connectiou. Jumper 
,r,rires added to SV ~8 and up. 

RV-1 PFA identified problem. 4.1, 2 
Peri~ee raised 2 KM on Re'V 289. 

Ho mission impact. Similar to 3. 6.1 
Solar Array Leg 1 incideol:. 

S1J.Perimpused image. Caui;e 2. 5. 5 
unknown. Will increase inspection 
and sealing. 

RV-3 PFA identified. No mission 4. 1.1 
impact. Cause of tear unknO\ll'll. 

OA-38 only partially eUectivc. 3. 2. 6 
OA-39 ncedo<l lo lower perigee on 
Rev 1447. See C"clerence paragraph. 

No loss in dala. Roason and time <1 5. 3 
loss 1.1nknowu, No action contemplated. 

No mJssion impn.cl. Corrective actioo 5. 3 
being taken. 

t-!;c:l''1dl1'! '~1,:1, i::l:,11:11"1"11111'1 

( :,i:m1 :1' iri'll,11, 011"1 IV 
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SECTION ID 

SATELLITE BASIC ASSEMBLY SUBSYSTEMS 

3. t INTRODUCTION 

The following paragraphi.l sumruariy.c tl:tooc rcquircmcnt:3 from the Snt[!lllte Ba:-'lic Af!sembly (SBA) 

subsystems that coo.Id be verilied from flight data. 

:i. 2 ATTITUDE CONTROL SYSTEM (ACS) 

The ACS peTforn,P.rl a~ expP.ctP.<I wjth the exr.eptim of a y;iw mammve-r atteinpled vith lo~ force le.-el 

thrusters, see paragraph 3. 2. 6, 

3. 2. 1 B V /SV Separation 

BV /SV separation wo.s completed 11.t approximately 534. 5 13ecoods vahlcla time; the vehicle time 

started 6'7. 21 seconds prior to llit-off. Master Clcitr Off. which enables the pUr.h, ron, and yaw integrators 

to accumulate angle, was at 510. 8 seconds. SECO, which termlnatee BV attitude control, occurred at 

522. 5 seconds vehicle time. The SV attitude changes from SECO to BY /SV separation. The attitude and 

rate! as measured at UV /SV 11eparation are shown in Table 3-1. This table also presents tbe times in which 

the sv attitudes and rates came ba.ck within the spi:cilied limits following BV /SV sepa.ration (capture). 

3. 2. 2 Subsatellite/SV Separation 

The Subsatel!ite/SV separation event6 of Rev 1.13 were a.a folJ.o,vs; 

F.vent 

Start Negath•e Yaw Maneuver 

Stop Ya" 

Sepe.ration 

Start Positive Yaw Mane-aver 

stop Yaw 

VehielA Time (secooda) 

70220.4 

70253.8 

70313.1'1 

70330.8 

70364.2 

The ACS para.meters just prior to the inetant of separation ('70313. 6 seconds vehicle time) are 

preriented in Table ll-:l. 

BYE 15319--71 

1·!1,1n1:lln \11,~ 15ynrr111n 

C .. 1)ni1cl1, 01'11)' 
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TABLE 3-1 

BOOSTER VEHICLE/SATELLITE VEHICLE (BV/SV) SEPARA"f!ON 

RATE MD ATTITUDE A.T 
RV/SV S~:PARA'l'TON 

RATE [dtgree11/seeol'ld) ATTITUDE (cle,:rces} 
!Ill !; SEPARATION A(SECO - SEPARATION) 

Actwl 

-.100 -21.7 

"'· 788 :t10.tl 3.92 

.131 11. 1 

±3.li 

4, 5 to 
-3.15 

Actuals 
l1S/lnlegrator 

-.52 

1.Uto 
1.81 

CAPTUll.E 

ATTITUDE 

±.10 

±.70 

I 

SEE 

NOTE 

RATE 

8piecifi.,d 3 

(deg/He} 

014 

021 

014 

Aclu.al 4 

SEE 

NOTE 
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TADLE 3-2 

RATE AND ATTITUDE PARAMETERS AT SUBSATELLI'rE SEPARATION 

Parameter 

Pitch n/s 

RollR/S 

Roll Integrator 

Yaw lntegratoc 

Yaw Attitude 

Pitch Gyro Rate* 

Roll Gyro Rate 

Yaw Gyro Rate 

Specified 

;!:l.O deg 

:!:_1.0 deg 

(-23. !i deg dt!aired) 

+0.1 deg/sec 

+0, 1 da~/sec 

_±0. 1 deg/see 

Maximum rates follow1ng separation: 

PitclJ Gyro Rate~ 

Roll Gyro Rate 

Yaw Gyro Rate 

Actual 

. 23 deg 

-. 70 dt!g 

-.l'ldeg 

-.14 deg 

. 29 deg 

-. 06 deg/sec 

. 03 deg/sec 

0 

-. 09 dug/,;ec 

.21 deg/sec 

.08 def/sec 

NOTE: The asterisk (>4<) denotes that the Geocentric Program rate ls connected. 

3. 2. 3 Payload Operatima 

BYE 15319-74 

I l,11ndk: v,,i:l 13ymn,:1,n 

C(1nt'rnls Ot"dy 
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3. 2.1 Mapping Camera Mcxlule (!\ICM) Operations 

3. 2,4. 1 MCM Calibration Maneuvers 

The calibration maneuver en Rev 936 con!istecl of yawing the SV 180°, then pitching down 

142°, followed b)' au iuei-tial period for the calil.iratiou. Geocentric rate wa.s then co1mocted and 

disconnected an additional time to provide a total of two pitch attitudes for MCM calibrations. The second 

pitch attitude was 154. l degrees. The vehicle was pitched back to loc:i.l horizontal and yaW'Bd 180" to nose 

Iorw-.:1.rd gl!OCl:!Iltric conlrul. The vu.oil ;1tlltude ai:; moa~urod wlU1 the H/S upu11 retu1·11:il1g tu m::,se forward 

hodzont:al flight was -. 56•. indicating succesa:ful execution of the calibration sequence. 

The settlinii; time for Calibration 1, lbe time from initiation of the pttch-down maneuver to 

lhe tit.art of Frawc 001, wRS 339. 3 secou:Is. The settling time for Calibration 2, the time from the 

removal of geocentric rt.le to the titart d Frame 001, was 11. 6 isecu1J.li:;. Sdlliug times were well within 

the 600 .seconds allowable. 

3.2.4.2 MCM Recovery 

RV-5 J.'ecovcrv is performed with the 5V yawed 180" and pitched-down, with Uie release 

taking place 11.long the SV X-wxis. Vehicle 1·ate and attiludl:' par:.u:ueters al RV-5 tiepautioo wt1rc nominal. 

RV-5 was separated on nev 942 at veb.icle tlnrn 825231. 8. 

:3. 2. 5 Recovery 

The pitch-down maneuvers precod1I112: RV-1 thru RV-4 separalionR were all within Rpecificaliun, 

The RV separation performance summary is 6hown in Table 3---3. rt appears tbat tile RV-.f. separation 

impulse may have bean in rxcess of. the 166 Jbs/ser.md specification limit. 

________________ A~ ... P~_ro_ve_d_f_o_r _R_el_e_ase: 2025/07/25 C05128736 
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TABLE 3-3 

SUMMARY OF RE-ENTRY VEHICLE/SATELLIT! VF.HlCLE SEPARATION PERFORMANCE 

Pitch-Up 
Following 

Pitch- RV Sep Pitch 
Peak Max. Pitch Inch1ced Down to Removal Pitch Tbrui.ter Angle 
Pitch Integrator Impulse Prior of !'.faneuver Inertia Moment Roll Meas 
Rata Angle Dy Rev to Sep Command (Aft'"r Sep) Arm 

(dlli/'HC} (degreelii (lbs/sec) (degrees) (degrees) (slug-ft2) (feet) 
Spec H/S 

(degrees) (degrees) 

l.39 5.2 129 -33.8 98.3 143112 16.4 +l.O -.06 

1. ''l 5.6 133 -3T. 5 100. 1 121872 15. 9 + 1. 0 -. 20 

1.51 8.4 140 -40.6 99.4 9391fl 14.6 ±1. 0 -.08 

1.40 9.:11 189 -37.4 35.7 84455 u.s -t 1. 0 .12 
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3. 2. 8 Unsuccessful Yaiv Maneuver !or OA-38 

Althat!'h the thrn,;t of Reaction Ene;tne Al'!Rembly (HBA) 1 had reached 11. value below U1at 

recommended IJy SHA.C !or conliuue<I uoe, the v11bicle was still being controlled within specific::i.tion. tn 

the desire to extend the usti of. RCS-1 to the maximum and Rince no nnne;er to the VC'hic!c war: imrolved, it 

,,.as decided to execute the yaw-arrond maneuver for a negative OA (OA-38}. Because o! low reaction 

control system thrust levels (1 lb to 2. 2 lbs vice U1e nominal or 5 ll:u;), il wai,; decided to perform the 

yaw-around maneuver in the gyrocompaoB to fly noec alt moclo. Although ll1is method of ma1iffll.vertng 

rcqu ires mu rh more time to com plcte ( apprax:i mate ly 5, 400 f\econds) , it w:iR fe It tlrnl u :ciinr, thP dE>gr11dert 

thrusters ir1 the pulsing. lllode wou.ltJ be better oo U1ru1:1ter health than the "full-on'" u~age required to 

achieve a nominal maneuver rate of. 7 degrees/second as In the standard yaw maneuver. 

DuP. to the insnffident time :11lowert to pP.rform the 1;yrocompARB m:meuvP.r in tlrn r.oRr!'le morle, 

the vehicle roll attitude error increai;ed beyon:I the roll horizon scanner field-of-view cau~ing the horizon 

scanner to inllibil and the vehicle to subsequently tumble. At Rev 1442 Pogo, llie Roll llori.!:on Sensor 

(11/S) outputs were observed to be iubibited on both PACS and RACS. The cootinued presence of the pitch 

H/S output indicated a single head inhibit bad occurred. 

Attempts to Variable Block Eras<! (VBE) the negative QA and suhsP.guent y:iw forward £ailed. 

These commands were in PMt: A, whereas VBE of PMU B was executt'd. There w11a immfficient time 

ren1aining before station fade oul to sc-nd VBE: ol PMU A. 

On Rev 1443 Pogo following the negative OA and yaw forward, the vehicle was stable ,md flying 

nose forw:.rrl {no 11/S inhibit). Evaluatton of playback data from Re\• 1442 Pogo, which was rec:ordecl on 

Rev 1441, showed that the 11/S inhibit occurred during the fine mode portion of thP yaw rPversP.. Due to 

the lon:,-er lhao anticipated lime to reach the gyrocompassing coast rate d . 19 ciep;ree/sc-cond (coarse mode 

PWM saturation limtl), the 2,500 second coarse mode gyrocotnpassing period was it1sufficient to complek 

the major portion of the 180° 111aneuver. The obi::erved time to reach coast rate (2,200 sacooos} was 

apprm::unately 600 .seconds loni;i:er tlum elfpt'ctcd from previouA an11lyaes. Since the time to rr.:1r.h roa.At 

nte is uependent upon the magnitude oC the initial error, it is unce::-tain a:s to wbc!her the unexpectedly 

long time to read1 coast rale was beca:u6t! o! a am.ill hrltb.l error, or a combination of low and unbalanced 

thruoc lcveli; from RCS-1. 

When the ACS was switched from coar11e to fine mod~, th@ roll gyro WR.R seni:;ing an orbital rate 

co,nponent or apprC11tilnately -. 06 dtc'gree/second- Thia is beyond tile . 021 dl!gree/second l'WM saturalion 

limit ln Cine mode. Thus, the SV roll ;;.ttitude increased in a pos!Uve direction u1.1til H/5 inhibit occurred 

(approxim:ttely 12"} resulting in a rumble. Subsequent orbit evaluation revealed an apprm:imate vehicle 

attitude of -28. 7• in pitch and 148° in yaw at the time of. the OA bum. 

After OA-38, while the SV was ~rrocompae.11ing back to noi:;I! forw::ird attitude, the H/8 re-:icf)uired 

3-6 

BYE 15:U9-74 
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the earU1 and complcl.er..l Ute s:i;i·vcomp;u;=:;iug man1:1uvt1r wilhin the expected time. The dtrectioo of yaw for 

u,e return was in the negmive direction. The direction of gyrocompassin~ i!I dependent upon tl1e polarity 

of the initial error signal Following this maneuver, the vehicle was in the normal uoi.e forward attihide 

at Rev 1443 l'ogo. An M1V1-to-Ml!V2 tra11sfe1· wa.i, executed on Rev 144'1 with Ml remaining ''on". 

Aa a result of the evaluation of this anomaly, no changes are contemplated in the vehicle. Time 

for the coarse mode portion of any future U!'le of this maneuver will be selected utilisdng the reaultfl of thifl 

1>llldy, ThE! ACS operatioll was normal. 

3. 3 HEACTION CONTROL SYSTEM (RCS) 

:i. 3. 1 Flighl Sum1J1ary 

SV-7 was the firat vehicle to operate witll a complete set oJ' soft seat valves for the thrusters. 

Propellaiit for the RCS was drawn onlr from the small RCS tanks for the first 1,013 revs. With the bard 

::ieat v11.lve1,1 Ul:llld on SV-1 U1ru SV-6, it wu slmwu that m.111-volatile l'esiduc {NVR) from fuel stol'ed in tile 

RCS tanks wruld eventually cause the valves to leak. No leaks were observed on SV -7. On Rev 1013. 

lsolation V;;i.lve 2 was opened connecting RCS Tanks 1 and 2 (Tanks 3 and 4 were not l.nstalled) to the OA 

Twik ,md RCS propell.,u:1t w;;ui drawn direcLly from the OA Tank. 

The primary Re11ctlon Control System (RCS-1) was used through Rev 1449 (Day 00) wht'n CODfrol 

waio switched to the l'!tandby !lystem (RCS-2). Switch to RCS-2 was occasioned by the unsuccessful yaw 

marwuver tlii;cu:i.sed i.u paraga•apb 3. 2. 6. RCS-2 performed nominally throughout the remainder ci the 

active mission. 

The REA and REM temperatures have been closely .... atcbed in the past to signal RCS leaks. The 

temperat"re levels for SV-7 remained relatively con11tant throughout the flight. 

3. 3. 2 I' rui;ie I hml C 1.J11sumptiu11 

Since SV-7 was the first vehicle tc be operating oil the small RCS lank11, il w.u:1 poosiblc for (he 

first time to get an accurate :i.veraRe daily r.onslllnption rate. over the first 1,000 revs, propellant 

consumption averaged 2. 6 lbs/day. lt is estimated from tile less accurate rnea.sw·ement15 when I.he OA Tank 

wai; co1u1ecled U1al lhe rale remained com1Lanl until Urn Solo operation when the duty eyc.:le changed. 

3. 3. 3 ThruRter Performance 

Thrust level!! !or RCS-1 were determined u."!ing the individual REA chamber pressures with the 

exceptioo o{ ItEA-1 where thrust was determined from ~yro data. Fip;ure 3-1 is a plot o( the normalized 

thrust over the 11Jissi011 life. The daohed lines are lhe ,:8% run--to-nm specification limits. As can bo 

seen, ull oI the yaw thru:,tcr □ and the two low aclivily pitch roll ihru!Jtt'rs dcgrudcd while the active 

thrnstcri, (3 aruJ 7) remained healthy t111•oughout flight. All REA duty cycles were slightly loWEr than 

previously experienced. 

TOPSE6RE~•HEXAfiON 

3-'l 
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Tot.ill p11lse co110t for RCS-1 thru Rev 1449 is shown in Figure, 3-2. The method used to determine 

pulse count was checked durinli! Solo by comparing continuous record sequences with thu immpling system 

used for Figure 3-2. For the hi&h duty REAic; (3 :1.nd 7). the acc1.1rncy is __ 1_30%; for the other thrusters, 

the technique docs not give an accurate count and can only be used to verify the thruster has a low duty 

cycle. RCS-1 was ;igain activated 011 Rev 1740. Health tests were conluctad to determine il the d0gradi1d 

thrusters of RCS-1 could perform r.ritical vehkle maneuvers while operattng at low feed pressures. All 

attempted maneuvers were successfully accomplished. During this period of Solo operation, HCS-2 was 

brought on line each evening to minimh:e the possibility of operation.al problems. RCS-2 was operated for 

control during the deboost event. 

3. 4 ORBIT AD.JUST SYSTEM (OAS) 

3, 4_ 1 Orbit Conti-ol 

The OAS was utilized 43 times during the active mission and 21 times during the Solo phase. A 

large number ol starts were purposely planned during Solo to investig;aie the life capability of the OA engine. 

The QA firings were all normlil and engine pcrformum:c wu:, well wiU1in i,;peci!icationo. Because 

of the uncompleted yaw reverse n-u.neuver, tbe vehicle w;is yawed 140" and pitched -28. '1• at the time of 

bum fur OA-38, This resulted in a 6. V d -17. 15 (eet/isec(Jlld along the vehicle X-axi!, which was within 

'4% of thlit planned. 

The catalyst bP.c1 prP,SAUrA 11rop exhibited an early eradual decline; however, lt swscquontly 

stabilized at approx:imately 15 lbs/inch. 

3. 4. 2. Debom;t 

Ttu:i deboost wnfl ,ruccear1f1.11ly accomplished with five engine pulses, OAs 59 thru 63. TbiB 

coosisted d four 74 second firings and one 215 second firing with off-times of 5 seconds hf'tween firinp;l'l. 

The firing duralion was 515 seconds to achleve a planned nel(lltive velocity increment of 11:!B teet/second-

A Gixth firing wn.s p1'o[!;l'ammed for 180 seconds to bring about propellant depletion: depletion was observed 

at n.pprelll'.i111:itely 85 seco:oos irtto this bum. The engine performance during all burna was nclfninal 

3.5 LIFEBOAT Il l:!YO:THM 

3. 5. 1 Bay 10 Battery Induced Errors 

Arain tor this flight, two Type 29 Batteries were installed in Bay 10 adjacent to the Lileboat 

Map;netnmf'ters in Ray 9. These batteriel'I introduced magnetometP.r errnrR. ThflTflfot'f!, a r:alihration te!'lt 

was rnn on fl'('V 52. 'fh;, following are the results of. this cahbration teat: 

A. 'l'e leme l ry biai; on botb Ul!0l alJd U202 d1ann,e ls is U to 1. 5 mllligauss; the re fore, no 

correctimi of data tor telemetry bias was required. 

B. Induced nrn17.net1F1m arrnrf" are Aimilar to thofie on SV-!'i and BV-6 and bRscd oo the F-rrors 

encoL1nterP.d, it wa!'l co11cludl?d that thP. Lifeboat Sy!!tem could still operate within its attitude specification. 

BYE l,j319-74 
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Additio11a.l confirmatioo cl. Lileboat capat,ilily was obtained during rccoverieA w'hen magnetometer 

readings indicated errors o! less than. 5~ In pitch and yaw for RV-1 and lMS th1m 1" Ior HV-4. These 

values are well within the allocated ~rror cf 2. 5 rtee;reP.s. 

3. 5. :2 Y~w AttitudP. Determination 

Periodic yaw attitude determination teats were performed throughout the miREiion. These tests 

are performed as a backup in the el'ent of an Af'.S maJfnnctim. Since an t:'rror o£ J" yaw would result in a 

6 milllgauss change in the AQ magnetometor, a 1• error would be difficult to detect without establh,lling 

the magnetometer distortion error while ACS control is normal. 

F!ased 011 these ;;ame tests, errors al 0° to 1" in yaw and 1 ° in pitch would be expected if 

Lifeboat were used to dcboost. 

3.6 ELECTRICAL DISTRIBUTION AND POWER (EDAP) 

3. 6. 1 Solar Arrays 

Solar arrays were extended on Rev 1. Power output Iranl eacb leg exceeded the specUication 

value. Degradation from normal orbit enviranmcnts was '1. '7% alter 103 (1,656 revs} days. However, an 

anomaly occurred an Leg 1 (Rev 232) which reduced the output by 1/2 panel for apprQl(imatcly 15 minutes 

during the illuminated period. Solar Array Lep; 2 exhibited a similar proolem on nev 495 reducing the 

oulvut by 1 pi:u1cl for 7 minutci:; during tl1c illumltlntccl period. The reduced output time for both legs 

increaBP.d each WP.Ali:: of flight until RP.v 1266 when thr. rr.riudion £>.'.'!:tended throughout the illumlnnted perio:I. 

This power lm,!I did not compromise the mission obJective~ $ince the gene\'3.1:ed power continued to be 

greater th:m the power used. 

The fault waR traced to a change in solder on the connecting boards. Thia more-b1·itlll:! solder, 

'11..hich is morP. !lll~Cf'!ptihlP to thermR1 flnct:t1ations, led to th~ sepnrattnn between the trace and post 

connector. All future solar :.1.rray connectors have Jlllr1per wires inf.!1:~lll'ld in addition to the traces, which 

should eliminate this problem on future CUghts. 

3. 6. 2 Main BuA Voltage 

ThP. mriin lml'l voltn~ variP.d frnm a 1nw of 25. 9 to a. hie;h of 31. 5 voltR. The allow!lblc ra11ge is 

25. 5 to 33 volts. Low ran~e volta~e was ohtllined d\li-ing payload operlltions with a bus load of 51 amps. 

High voltage data was ~athered during charge cycles. 

3. 6. 3 Power Ca.pability and Usab'9 

Power usage ranged from 313 to 4.12 amp-hours/day. The 412 amp-hoarR/tlay exceedPtl the 390 

calculated amp-hourR/d:1.y c:ip!\hility. K2 cut<tfs did occur during this peri.od indicating thC' generating 

rap:.i.bility exceeded 390 amp-hours/day when lo11ded heavily . .h:xceai; capacity was demonstrated with K2s 

occurring on Rev 3 and then on random revs up to Rev :ZS, after which K2s occurred essentially 011 every 

rev exoopt thooo with heavy pa:yload opE>rations. 

'rOP SECRET• II EKA:60N 

S-11 

B'':(E 1'53l.9-'l4 
t·l·11ndlo ·,,.,.,,,1 Elyo1nan 
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3. 6. 4 Type 29 Main Battery Performance 

All Type 29 Ilatteriee operated normally a.rd in A. desirable environment (44°F to·50° F) throughoat 

the misi:;im. The ma.in battery {No. 4) heJter experienced abnormal cycling patterns during Revs 186-3015, 

:!45, 611, and 512. The only notict'ablc effect was a rise in temper~ture from 46°}' to 48"F. Abnormal 

cycfulg o( the heater was also observed on Battery!! on Revs 33:,, 334, nod 3a5. The t!!mp&rature r:J. the 

primary baturrie&, whim nre in the same bays, rose about 2"F. 'fh[)se heater anomaUe,; are similar to 

those observed oo SV-6. A solid state thermal control device, replacing the present thermostats, will be 

iucorporatlld starting with SV-11. In the interim 1 additional testing has lJeen introduced to screen out 

malfuncticning therm oalat s. 

3. G. 5 Pyro Battery Performance 

Pyro Battery 1 stabilfaed at 49° F to 50° F, which minimi:r:ea self discharge durini; the miseion. 

Lut-oft capacity was 11. Hl4 amp-hours. After 103 days, till! usage for instrumentation ll.lld self discharge 

was 5. 22 a.mp..hours leaving a residual capacity of 5. 97 amp-hours, Cell degrad1tion life at completion 

of the primary mission {Dny 103} was 21 days. Pyro Battery 2 followed the same pattern. 

3. 6. 6 Lifeboat nattery Performance 

The Lifeboat battery operated normally in a 40• F to 49°F enviromnent throughout the entire 

mission. A total of 214 c:i U1e 351 amp-hours al la.unch remained at the end of 103 mi!!sioo days. Cell 

degradation life at the completion of the p-rinniry mi!laion was :13 days. 

3. 7 TRACRING, TELEMETRY , AND COMMAND (TT & C} 

3. 7. 1 Tracking 

There were frur reported data losses oo SV-7 that have been attributed to new antenna pattern 

''holes". The principal characteristics of the station pas~eR rinrini?; which the data losses occurred arc 

summariiz;ed in Table 3-4. 

Pass 

1Z6 

146 

15( 

1208 

NOTE; 

TABLE 3-1 

SUMMARY OF STATION PASS CHARACTERISTICS 'w1tEN DATA LOST 

Range at Elevation 
Maximum Antenna Muimum Angle Duration 

Vehicle Elcvatioo Used Elcvntion of. Lom; of Loso 
RTS Side (degrees} (foct) (NM) (degrees) (seconds) 

GUAM Right 67 60 158 5llA to 461) S7 

COOK Left 63 60 125 41D to 29D 20 

COOK Right GO 46 151 54D to 45D 16 

COOK Left 68 46 136 (OA 2 

The A or D codes in tbe elevation angle o( loss colurnn refer to whether the elevation angle is 
iscending or descending from the maximum elevation angle. 

TOPSECRtiT•HEX~UON Bl'E 15319-74 
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In the first three instances, real time data. was 1Mt. At 1208 COOK, only taµe recorder 

playback data on the 1. 7 MHz subcarrier was lost. 

Review ol 1:1ignal 11treogtn datti. from several passes having similar characterifltkl'i hut with no 

data dropuuts niV1:1aled rapid 11.Ilci high fluctuations of signal strength at high elevation auglc-s. lt is 

therefore concluded that the data los11es were due to new, vecy small are 11. holes in tbe antenna pattern, 

The 2 second loss ot tape recorder data OD Pass 1208 COOK coincided witll a signal decrease of 

!ll dBm and a return to the previoui:; flignal .Rtrengt.h lf!vel of -M dBm within two Rf!r.OO<lR. 

Allbough it is probable- tJrnt the ini.tiaJ loss ol data is liuc to the ante1111a holes, the duration of the 

data loss 1B imluenced by the ability o( the RTS to re-acquire the downlink signal wee it is realized that 

the los11 ha11 occurrAri. 

S. 7. 2 Telemetry 

3. 7. 2. 1 Gene raL Performance 

Telemetry Systen1 performance 'W'as satisfactory throughO'llt the flight. PCM Side 1 was 

utilized on all active station contacts except Revs 9 and 10 when FCM Side 2 was checked. SGLS-1 was 

utilized on all acli'~ii station contaets except ior periodic chocks ci SGLS 2 on Revs 9, 18, 130, 243, 373, 

471, 584, 697, 811, 924, 1054, 1151, 1265, 1378, 1477, 1492, and 1606. Operation of both SGLS links 

w:.i_s i;atisfadory, e.,::cept as noted in para!i!rapb 3. 7. l, In addition, operation of the PCM System dnri1JK 

tnpe recording a.nd operation ol Tap,~ Recorders 1 and 2 was normal throughout the flight. Tape Recorder 

2 w~s used satisfactorily on Revs 0 {asceat}, 121, 125. 140, 141, 162, and 936 for read-in and Revs 2, 

133, 149, 166, md 9:l6 for read-oot. 

To gain data on the Trnckillg anrt '1'elA1nett·y S1lb11y!'ttem performance for loogcr missions, 

the subsystem was exercised 50 times per revolutiai during Solo. This brought the totRl mnnber of 

HubfiyHIEm on/off cyclefl from 12,000 tu apprmi111ately 21,000, the number estimated !or a 180 day mission. 

All e4niprnPnt pe-rfo:rmf'd satiRfar.torny. 

3. 7 2. 2 lnatxumcntation 

Table 3-5 preBents the instrumentation anomalies at lUt-ofi. 

Approved for Release: 2025/07/25 C05128736 ....... . 
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TABLE ll-6 

lNS'l'RUMENTATION ANOMALil!:S AT T,IFT-OFF 

Irumtificatlon No. 

BOOl 

B053 

H242: 

3, 7. 3 Command 

3. 7. 3. 1 General 

Item 

Primary REA Chamber PreMnre 
Monitor 

Thruster 3 TempP.ra1ltrf' 
Mmitnr 

I .ifrboat Regulator Va.lve Close 
Monitor 

DeRcription 

I noperntive due to defective 
traC1Bducer. 

Erratically indicated incorrect 
temperature, usually 80° high. 

Will occasionaUy i1:1:lieate a "1" 
( clol!ed) with the Regulator 
Valve opea and gas flowing. 
This is an instrumentation 
anomaly. 

'l'he vellicle SGLS l'Ommand equlpment was utilized to receiYe more than 30 million bits 

with no vehicle problem indicatim.s. 

3.7.3.2 GFE Command System 

A. Extended Command s_ystem_(E~S)_ 

The ECS responded Ratisfaetorily in all command modes resultin1t iu the loadiI11t of 

219,965 Stored Program Co111mands (SPCs) in memory, O! t.he SPCs load1Jd, 110,539 were output by both 

PMU:ci for decoder processing. The rcmairu:lcr were crnsoo prior to their time Jabel matches. In loading 

tile 249,965 SPCs, th.ere were no command rejects attributable to the ECS. 

B. Minimal Command Subsystem (MCS) 

The MCS responded correctly to all commanding. 

C. Remrte Decodcr/Bitckup Decoder 

Both sides d the Remote Decoder were used for e11-ch o{ the five recoveries. Performance 

of both side& was determined to be acceptable tl1rougn analysis 11 trlemetry data. 

D. C01mn.aud System Usage Summary 

Table 3-6 prcscntH a summary or the eomn11u1d system umigc thru Rev 1650. 

T8P9ESRET•HE~A60N BY.E 15311:1-74 
i ll't ndlw v1c11 E,,~1,11'1'11:V\ 
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System 

ECS 

MCS 

TABL.I!: 3-6 

COMMAND SYS'J'RM USAGE 

(hours) 

Total Operating Timi'! 

2432.6 

10.4 

Remote Decoder 

Backup Decoder 

2.6 

O.l 

3. 7. 3. 3 375 MH;,; Receiver 

The 375 MHz Receiver -was powe-red during the entire mission with no onomalios. 

3. 7. 3, 4 Oat.a Jnterla.ce Unit (!JIU) 

The Data Interface Uuit performed satisfactorily throoghout the Hight. 

3. 8 MASS PROPERTIES 

The vehicle weight history ii; pr1:H,C11tcLI in Table 3-7. 

TABLE 3-7 

VEHICLE WEIGHT HISTORY 

(pounds) 

Event 

Prelaunch Wei¢1t 

Aft43r Sub-Bat Eject 

Prior lo RV -1 Scparallon 

After RV-1 Separation 

Prior lo RV-2 Separation 

After RV-2 Separation 

Prior to RV-6 Separation 

After RV -5 Separation 

Prior to RV-:l Separation. 

After RV-3 Separation 

Prior to RV-4 Separation 

After RV -4 Separation 

Prior to Deboost 

¥0PSEERET•HE~A&ON 

3-16 

Weight 

24,058 

21,423 

21,079 

19,539 

18,821 

1'71 329 

16,914 

1~,1518 

16,2!>9 

14, '714 

13,894 

12i463 

11,946 

DYE 15319-74 
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3. 9 SOLAR ARRAY (SA) 

Deployment and erection time hlstories for tl1e solar nrrays wero nominal The arrays were deployed 

at the first station pass (INDI) and were repositioned from 18° too• at KODl on Rev 1 for m~~imum output 

at the flight beta angle of 0 degrees. 

3.10 THEHMAL CONTROL 

3. 10.1 Mid and Forward-sectioos Including MCM 

FUgbt data indicate!:! that the thermal design of these sections provided the required orb1t11l 

temperature com:rol. No design changes are programmed as a result cl SV-7 flight performance. 

!l. 10. 2 Active Thermal Control (ATC) 

The reference Lemperaiure, TREF' for the Mid-section film path ATC rcmalnod relatively 

constant for the first three segments of tlle mi::ision am then experienced a gradual cooling of a.ppra,:imately 

3" F do ring 120'7 -4. The rate cl. change in T REF i!I appra,.:imately the same as the rate observed oo SV ~ 5. 

The RV heater coatrol zone1:1, which aro actively con.trolled relative to TR:CF' were generally wlth1n 1°F 

ol TREF. The reason tor th1s cooling has not yet been determined. 

:i. 10, 3 Afl-i;ectlun 

Acceptable Aft-section temperature control was maintained ll1n1ughoul the fligl1t. All equipment 

temperatureA remained within design limite. 

The SV-7 Ait-aeetion was coofigured as follows: 

A. The external paint pattern and tbe battery and ARM modu!efl are cmftgtil"f\rl thn same as 

on SV-5 and SV-6. 

B. The forwan:I web of the RCS has been replaced with a truss network (block change). 

C, RCS Tanks :l and 4 in Bayl! 5 and 7 hiu:e been removo,1. 

Equipment and 11tructural temperatures indicated contamination degradation to extermtl vehicle 

tJrnrmal control surface:::: simi.lar to that noted after all other flights, Tlw amo1111t o! degradation was 

within the bowxta ol preflight :analysis. 

T8PSEeBET=HEXAl8N 
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SECTION IV 

PAYLOADS 

4.1 SENSOR SUBSYSTEM 

4, 1.1 Camera Operations and Performance 

Overall, Mlssicm 1207 was a successful HEXAGON opcraticm. The ScTlSOJ· Subsystem (SS) 

performed very well and all of the film wee trflJlsported with good trackini;t characteristics and was 

reccwe1·ed without significant damage. 

A film tear on one Aft frame in RV-3 (Op 304) did not adver!lely affect performance. Film path 

telemetry data and illlaRB analysis indicated thnt the tear had most probnbly occurred after expoSt1re . 

.Subsequent a11alysie established the most probable cause as ingesttoo of a cooooctor dust cap in tl1e Take-up 

area. Tbcrc were no repe;1ts of this anomaly. 

Both fine film paths performed nominally throughout the mission except for a resooance exhibited 

by the Fon,ard Camera metering capstan at peak V:s:/h values a( the original orbit. The corrective action 

taken was modifying the orbit by raising the perigee altitude 2 NM oo Rev 289 to a.void tbe troublesome 

region, Operation was nominal thereafter. In addition to the 1414 Film, 1207 included approx:imately 

5;000' ci S0---255 Color Film, and 500' af FE-3916 Infrared Color Film on the Aft Camera. This is the 

secolld HEXAGON mission to 11.ltempl in!rured color pholot;raphy, a1.d the first to do so successfully. 

Mission 1207 is the first of the Block Il aeries c1 HEXAGON Camera Systems, which incorporates an 

Interchangeable Filter (ICF) ca.pability. 

1. 1. a Camera Data 

The Panoramic Camera data for 1207 is summarited in Table 1-1. 

Pfl.rlilroeter 

Camer:t Designaliun 

Film 

Focal Length (inches) 

Equival1mt Jr1lter Type 

Initial Focus Settinp; (microns) 

Supply Footage (feet) 

Supply Spool No. 

Supply Film Weight (lbs) 

TABLE 4-1 

CAMERA STATISTICS 

Forward Camera 

A 

1414 

~9,9917 

W-12/W-2E:l 

137 

lOT,426 

2331 

050.1 

'l'OP ,lillCIHi'f'" HilciXil.69:N 

4-1 

Aft Camer!l 

B 

1414/$0-255/FE-::U:116 

59,9660 

W-12/W-2E3 

33/63 

100, -106/ 4984/501 

2470 

853.7 

BYE 15319-74 
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TAOLE 4-1 ( CONT'D) 

Po.ramotcr 

Optical Set Numbers 

Initial P11~:wnatics (U,s) 

Estimated Remo.ining Pneumatics (lbs) 

Forward Camera 

031 

It should be uoted t.hal the focus W-.d.l:I 11ul dranged on eilher camera. 

4. t. 3 Camera Operations 

34.0 

4.6 

Art Camera 

038 

The miasiw was active for 103 days, the longest HEXAGON mission to dll.te. The SS hll.d the 

following con~trai nb; oo Us C(IIP:rl'ltion to pre~lndA miAtrR rking: 

A. r-:o rewindB greater than~ inche&/second, 

B. No 30" scan mooe operations at ,::'45" scan centers. 

The::ie constraints arc now considered stalldard for fltturA HEXAGON miisHfons. 

Film footage for each c.unera and mission segment is broken down by each 15° s1!gment. see 

Tllhle 4-2. The 1rumber a! Irame:s for each camera and mission segment :acquired in each of the four scan 

niorl1~s i"' givP.n in 'Y'ithlP. 4-/l. 

TABLE 4-2 

DTSTRIRl;TtON OF FILM FOOTAGE PER SCAN SECTOR 

(feet) 

Scan Sector (degrees} 
Missio11 

1_60 to -45 ~ent Camera -45 to -30 -30 to -15 -Hi to 0 0 te, 15 15 to 30 ---
1207-1 l'wd 946 2602 3355 3570 :1634 3313 

Alt 831 Z452 3Z02 3424 3465 3141 

1207-2 Fwd 1025 2'114 3217 3679 :H:98 293~ 

Aft 1025 2'114 S?.17 3679 3498 ?.935 

1207-3 Fwd 530 3023 3'l0"i 3950 31384 3442 

Aft 530 3023 3707 3950 38B4 3442 

1207--'I Fwd 318 23ti8 :nt6 3052 2'7cl4 2321 

Aft 1\17 2360 3104 3056 2'140 2312 

TOPIE£R£~•HEXAtiON 

30 to 45 ◄ 5 to Go I ---
2817 1289 

2634 1114 

2332 744 

233?. 744 

2913 618 

2913 618 

1764 20'7 

1'1~8 190 

13YE 15319-74 
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TABLE 4-3 

DISTRIBUTION OF F'RAMES PER SCAN MODE 

{frames) 

Scan Mcxlc (degrees)--------~ 
Mission 
Segment. Camera W (lM) 

J 207-1 Forward 316 

Aft 315 

1207-2 Forward 466 

Mt 466 

1207-3 Fo1·ward 1109 

AIi 1109 

1207-4 Forward 2194 

Aft 2190 

60 (2M) 

1010 

1000 

15!57 

1557 

1413 

1413 

1223 

1223 

00 (3M) 

156'1 

153-4 

1081 

1081 

1354 

1354 

395 

395 

120 (4M) 

208 

20G 

214 

214 

108 

108 

63 

56 

The Input Drive Servo on the Forward Came-ra. had a higher than normal summed error ctevl11tfon during 

ltJi;ting at 1Joth U1c east auu west coasts. This anomaly did manifest itsE>lf 011-orbit ard resulted io a 

detectable disturbance (78 Hz}. On the Aft Camera, during 1207-1 ,md 120'1-4, ao exl1·aueuu1> pub,(' townrd 

the begim1ing of operation caused ao early start resulting in two eKtra frames. 

Prior to vehicle launch, EM data indtcated that the Forward Camera Supply Beal Door wa~ 

occai,ionally i;lickiog Lo Lhe lilm during i.ultlal tram;porl sla1·t-up. This anomaly wa5 verified via subsequent 

wialy~is of the IUfecled Cilm; however, lht.! anomaly di<l uut occur 011-urblt and there was no impact on 

camera performance. 

4, 1.1 Photoi;i;raphic Ima~ Quality 

Photographic imagB qualiLy wa6 very go(J(.1 auLI esi,ontially equivalent from both cameras, M&~ 

2:1 contrast VEM reeiolutlon performance was 155 _:!:15 cycles/mm, which is comparable to or better Uian 

previous winter mi!!sions. Peak YEM r!!solution was appra:dmately 180 cyclee/mm. The seven ConN 

Lril):.irs i:ea,·1 ran1-,red from 1.8' to 2:, 9' grolUlli resolved distance, Single acquisitions on color and Infrared 

color read 2.. 6' and 5. 5" respectively. There was a con11istent trend for in-track quality meal!lurements to 

be i:;llghtly !;Uperior to cross-tra.ck. The 1207 trib.1r data normalized to 2:1 cont.rant is given in Table 4-4. 

Althou!('h the PFA Team had bcon concorncd aboot n possible degradation of image qu;i.hty with 

successive RVs, an in-depth quality assessment revealed no significant losses with time into the 

mission. The1·e was, however, a predominance of low sun angle photography during the latter half d. the 

missiou_ Lot'al wcathor and acquisition ge01m1try rather iha.11 camera system performance as such cootinue 
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to be the principle sources of quality degradation. 

TADLK 4-4 

CORN TRIBAR ACQUISITIONS NORMAl,IZED 1'0 2;1 CONTRAST 

- Forward Camera -

Sean Field 
IGRD (f1,1el)I !HP (cycles/mm)7 Angle Angle 

Op Frame (degrees) (degree6) IT CT GM IT CT GM 

22 003 24 2.0 2. 8 3.6 3. Z 144 118 130 

G9 003 :, -1. :l 2,3 2.9 2." 158 125 141 

186 004 2 -0.6 2.3 2.6 2.5 157 138 147 

!529 002 -21 -2.2 2.3 3.0 2. 6 1'74 13'7 154 

-Aft Camera 

22 004 25 o." 2.7 3.1 2. 9 148 139 143 

1A6 004 2 -2. !I 2. 4 3.6 2.~ 150 101 12:l 

529 003 -21 0.'7 2,3 3.0 2.6 169 13'7 152 

As with previols missions, im intP.rmitt~nt anomalous arching a! the major axis quality (scan angle 

depeadency) was observed and contiuues to be unc:icplaial'd. A thor(l.1gh analyaii; of thla anomaly is in 

progress. The effedive field cun·alure oo-orbi.t was measured by VEM and found to be essentially flat, 

confirming the adcquncy of the platen tilt settings. There was no loss io rell0lutim detected in mi~t:1ion 

photography as compared to the compat•able ground tefll: data. This was an area of coocern since, during 

Chamber A-1 testing, OtLtgassiog occurred which cuntanuonted the camera optlral Rurfaces. Roso'lutlon 

variab1lity, howaver, was again more severe on-orbit (14%} than in Chamber A-2 (8%). 

GAWA cnlrulntions hRve heen discootlnued. These calculations served their initial purpo2e of 

verifyinp; CRYSJ:>J-',R performane<• prediction prog1·::ammi11g with mi11Rion imaee ruitabfllty for the photo­

interpreter, Aoalyseil are continuing in an attempt to relate- mission parameter':! and pbotogr11phic image 

quality to the National Image Interpretabillty Rating Scale ~RS} data. 

4.1. 5 Focus 

Mi.ssi011 120'7 was launched with focus set at optimum. There w11re no changes made during the 

mission. VEM analysis input to U1e focms cleci11ion employed for tile first time tbe new ?.5-step INSCAL­

prodnced Vt:M matrix. Use of the old ll-step \l.e:M matrices, which were used for gathering data from 

Missions 1201 thru 1206, is now dh,continued. Cross cal1brati(lll demonstratea data compatibility. Based 

on a subJectlva evaluation, tlle eolor photography was also at optimum focus. 

~OPSESRET•HEXAOOH 

4-4 

.BYE: 15319-74 

I' 1:,1•:1 rn·H i:~ v 11 ll t~y1·,i,rne n 
C1:1,11ols Onl:t 

, _______________ A=PP:'.!..r~ov.ed fo.r ... ~.Ell.Elc!!>.El.: ... ?.9?.5:.;../0:..:7.;.:/2::.:5;_C:..:0:.:5c.;.1;::.28:..:7..:3..:.6 ________ _ 



C05128736 
Apfoved for Release: 2025/07/25 C05128736 

8PSEeWET-HEXA66N 

PERFORMANCE EVALUA'I'ION TEAM 
REPORT NO. 1207/74 

4. 1. 6 Film Synchronization 

Measured displacements in the smenr slit imagery as compared to predicted displacements were 

used to assess the acct1racy of image motion compensation (IMC). Launch. settings made from ground test 

sync.flash datll were within . 01 incb/secotld mean i;mear residual en-or with the ex ceptio11 of the Aft 

Camera in-track. For thiB caise, smear error was determined to be .032 iuch/1;eco1Ki and was corroctoll 

011 Op 132 by cotnmaading a minua (-} 3-atep OOAA ch1mge. 

'111e 80-2 5 ~ Film on the Aft Camera was r ouui.l to be too slow b:, . 0~8 inch/ second in tile er osi;­

tra ck direction. Ilecommendations for futul'e missions have been made biuied upon tbe Mi1:1!lion 1206 and 

1207 color on-orbit testi;. 

The anticipated on-orbit va.riability of image molion was less than U;at mtiasnred, except Ior the 

Aft Camera in-track direction. The on-orbit measured variability w<ls lel:11> lhll.Il Lhe original SV ds1:1ign 

budget. The Aft Camera in-track was. 015 lneh/socond In oxcoss o! the budget. 

4. 1. 'I Expo1:,ure 

An exposure imbalance of . 06 log E between the lwo cameras was corrected on Op 138 by reducing 

the Aft Cameri,. l:>y a two-count slit width bia:!I, Micro:t~nsitometric analy:!lis o! mi:il!lion photogapby revealed 

a sli1dd overexposure (. 05 log E) relative to the present 1. 0 mean scene density aim criterion. However, 

a change to a l. 1 aim if; recommended. Both color records appeared to have correct expmmre. 

Use of the new 3-~itcp snow biaoiag tcclmiquc £;bowed a aigniricunt incrcaoc in the number o! 

correctly biased snow surround frames over what would have rmrulted with the formet· single-step criterion. 

Analysis d sand surround frames indicated that the present c:lesert polygou bias is suificient whe11 applied, 

but that modification cl. the application criteria may be required, Consistent with previous missions, 

n11olysit1 of vogctation m1rrou11d Cramc& iudicalcti that domeBlic photography has larger scene log E ranges 

than denied area photography, and that the Forward Camera teods to produce larger ranges than the Aft. 

4. 1. 8 Engineering Tests 

t;lcven engineering tests were defined it1 the Engineering Photop;raphy Plan. This series of 

tests was designed to acquire data for assessment a! on•orbit camera, lens, and film performance. 

'rn.ble 4 .. 5 presents a rummary of objectives and shLtu,.; of ea.r:h of the tiJRti;. 
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Test 

1 Thn1 Focus (14H) 

2. Smear 8lits (1414) 

1. CORN Acc1uisitions 
(S0-255) 

5. COHN Acquisitious 
(FF.-3916) 

6. La11s MTF (1414) 

'l. 'l'uc1:1oi1 Acqoisiiioa 

8. Color Thru Focui; 
(S0-255) 

tl. Tribarl:l !or Resolulion 

lll. Smear Vf!l:'l'lUS Bean 

Angle 

11. Dense Culture Acquisition 
(1414) 

TABLE 4-5 

SUMMARY OF F.NGIN.Kl!:1:UNG TESTS 

Objective 

Optimize focus. 

J:Svaluate smear alit 
imagery for validating 
IMC settings with 
80-255. 

Evaluate and -racho­
met-rically r.alihrnte 
S0-255. 

11:valuate- image quality 
of FF.-3916. 

Meaeure OD-orbit lens 
MTF. 

Standard sceue fo1· 
quality aio1sesam1;nt. 

Optimize foc115. 

Pholo !fU.aHly al:i8el:lb­

ment. 

A;<;sess sroe:ar aa a 
fu ncti.on of sr.an angle 
location. 

Photo/EM r.orrelation. 

Status 

Accomplishl;'d; confirmed focui; {H14) 
wes optimum in RV-- t. 

Accomplished; optimum biases 
determi11ed i11 HV-1; implemented 
{Aft in-trade) And confirmPd in RV-2. 

Completed in RV-1; no OOAA changes 
re comme,ndecl. 

Complete<[ in RV-1 ,rith a single 
ac:quiAition r11arling of 2. 6' GRD. 

CompletE>rl in RV-3 with a Aingle 
acquisition reading d 5. 6' GRn. 

Two acquiBitions were accomplished 
but were nQt usable; test cancell~d 
after HV-l! in favor of Teal 11, 

Satisfied only for RV-1, RV-2, and 
RV-4. 

Accomplh1hed in RV-1; coofirmed that 
focus (00-255) was optimum. 

Sati!:iicd only for RV-1, RV-2, and 
RV-4; ,.cquisiti011s were in com1non 
with Tet:t 7. Results indicate an 
average c4 2. 2' GRD (floating contrast:) 
and 2. 8' (2:1 normalb:ed contrast), 

Accompli:,hed mission goal. 

Accomplished; sy/>tem performance 
verified. 

4.1. 9 Processing atrl Reproduction 

Defilminp; of all RYES was accomplished without o.ny mnjor dilficulty. Bolh TLJ core locking pins 

were Ehcarcd with the exception o! RV-1. Thill rC!sulted in apprc,:,timately 100' o! film being spilled in each 

RV durinv; aerial recovery. Proccsaing aod reproductioo of the 1411 and S0-351'1 Film" was accomplished 

without incident. A minor delay in prncessing the FE-3916 was caused by Him crea1;es in a non--imar,~i·y 

a.rea 11ecessitating a ma.chine cut in Op 694. S0-287, a new color clupine; film requiring a npociul rcvcr!Jal 

8YF. 1531il-74 
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proccsi;, was uial.!d lo genel·ale all color duplicates. Magenta dye layer biat.k and white duplicates were 

made or both type color records on 50-192 Film. Experimerrtalty incdifted Redundo Printers were used 

to print the RV-4 11econd eeneration po.c;itives with modified clwmistry. High contrast du.plication was 

p!·ovided for specially designated largetz. am areas. 

NPIC an::ilyses have shown that the black am white duplicatc11 ft-nm the orir,inal negative 11re 

i=:imilar in rf!Rolution transfer to previous 1200 series missions. The ei,.p@rimental sccood generation 

duplic11-le positive system is a gocd replacement for that previously used a:s 1t provides some improvement 

in highlight reodition. The black and white duplicates made from ttrn color original poi:;itives (SO-255 on 

1 ?.0'1- I and FR- 39 J 6 on 1 ?..0'1-4) wne si mi tar to pa at 1200 series mis alons. The 1,e coad generation color 

duplicate positives made on Aerial Color l'rint Film SO-28'1 provided a substa.ntid improvement in 

rmrnlution over that of S0-356 used on previous mi!,sions. However, the loae repra:luction of SO-287 is 

poorer than both the color origi1111l positive and co111parnble copies made on 80-356 Film. The color 

duplicates made from the color IR original positive were judged good to excellent for color balance, but 

possesHed poor resolution as a re6Ult of Ute low resolution capabiHly oC FE-3916. 

4. 1.10 Exploitation Suitnbility 

The Cl'.'erall interpretation suitability on Mission 1207 was average, with the majority of' the 

targets re:¥i out by NPIC rated a 4 on the National Imagery Interpretation Rating Scale {NilRS). The 

introducti.on of KITRS rntin[;S in Miasinn 120'7 has conUrmed the relationship of U1c interpretabillty of a 

photograph lo tlu! ua.sic acquisition conditions of weather, photo scale, obliquity, and solal' elevation. 

The new S0-287 Color Duplicate Positive Film resulted in an improvement in the P.Xploitation 

capahilily of the color photography due to a higher resolutioo level than SO-356. The image quality of the 

color duplicate positivP it:; Rlill lower than the black am white duplicate positive, but many photointerpreters 

said that □l"easionnl color coverage of their targets was beneficial. Tone reprodu~tion and color fidelity 

problems were noted in the co1or duplicate positiv!? made from S0-255_ An S0-356 color duplicate positivf! 

Jud to be substituted for the SO-28'1 duplicate positive for the wheat yield study. 

The FE-3916 rR Color Original Positive Fi1m, while of low re1aolution, resulted in i;::ood to 

excellent intc:rprctatioo comments from tb.c photointcrprC'ters engaged in the -whent yield study. 

4. 2 MAPPlNG CAMERA SUBSYSTEM 

4. 2. l Mapping Camera Operations and PcriormancC' 

Tl1C' Mission 1?.0'7 Mapping Cemcre. Subsystem (RV-Ii) operated Oil 134 rcvohtUons between Rev 6 

anti Ilev 937. Recovery was 1ilfectcd on Rev 942. A total of 2,106 frame;i W1"rc exposed in the Terrain 

Camera aoo. a corresponding number of frame pairs were exposed in the Stellar Camera. These exposures 

included 18 frames of 3.olH Film exposed on U10 T11:rrain Camera for engineerillg evaluation, and 19 frama1, 

exposed for in-flit;ht calibration. 
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Post fli~ht analysee conducted at the processing site, the Mapping Camera Contractor's !ncility. 

and DMATC Iiave shown that mission objectives were met with a high leYel ~ :success. 

The imagP.ry acquired from both cameras wai; comparal:!le to past missions. The Terrain Camera 

performed at expected levels based on acceptance test results, and the Stellar Camnll.B recorded an 

adequate distrjbution ct: sixth magnitude stars, 

Except for the Stclln.r process marks, the ancillary data. generated by boU1 Wlils was acceptable. 

Weather conditiomi for the- majority of the photograpl1y were fair to gocd with approximately '71% 

of the photography being 90% clCJUd free. Compared to previous mhisions, 1207 hlcld the highest pcr~entage 

(90'H of cloud free photography. 

Table 4-6 summarizes the 9lgnificant Mapping Ca.mere. Sub6yRtem ar.tivitiei,_ 

Rev 

7 

2( 

88 

113 

405 

127 

6:12 

93:2 

933 

934 

936 

938 

939 

94! 

TADLE 4-6 

SUMMARY OF SIGNIFICANT MAPPING CAMERA BUDSYSTEM ACTTVlTlES 

Activity Event 

Ascent No anomalies. 

Photography Health chec:k, with prQ!l;rammed photography. 

Photography Firflt indkalion oi D platen prest1 TM anomaly. 

Photography +Y shutter TM (S212) indioi.ted shutter 
"not closed" 

Photography Bar XC acquisition. 

Photography Bar XC acquisition. 

Photography First indication of "D" capping shutter 
TM (S204) anomaly. 

Photog:raphy B;ir XC acquisition. 

Photography 3414 engineering. 

Photography 3414 engineering. 

Photography 311-l engirrnering. 

Photography ST in-Cligbt ca.librntioo. 

Photography Attempt to photograph Comet Kohoutek. 

Film runout Unsuccessful film runout event due to 
stalled Terrain system. 

RV-5 recovery Successful air recovery ct RV-5. 
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4. 2. 2 Mappiog Camera Sl.lbsyi;~em Dala 

The Mapptng Camera subsystem data for Mission 120'7 Is presented in Tab1e 4-7. 

TABLE 4-7 

MAPI'INO CA14ERA SUBsYSTEM STATISTICS 

Stellar 

Ca.,a11;1 ,·a Dcsig11alio11s Terrain +Y -Y 

Focal Length (inches) 12.0156 9.9800 9.91!80 

Filter Type WR-21 None None 

Reaeau S/N 015 025 OZ2 

LcnA S/N 004 008 010 

Supply Spool 8/N 050 104 

Supply Film Weight (lbs) 58,9 10. 99 

-FHmData-

Terrain 
Type :Hoo MCD 3414 MCD 3401 2403 

Length (feet) 3,355 a.o :JO 2.0 20 

ste11ar 
Type 3-1.01 3400 

Lenp;tl1 (feet) 2,000 100 

4.2.3 lID:lgC Qualiiy 

The nmjority of the Terrain Camera imagery was good and appcarod coasb,lenl Lhruughout U1e 

fli{:ht. The best imagery acquired was equal to tbe best of. prior missions: however, there wa::i less 

µhotography of cultured areas for comparison. 

1'his was the first Mapping Camera. Subsystem to u:!e 3414 Film in the Terrain Camera.. Thirty 

10 

feet of thts film was "hlp;p;ed on" for specia.l engineering tests. TeRt d:ljet!tives were accornpli11hed and the 

result11 support the plan to use this mm as the primary load for the Terrain Camera effective with Mis.sion 

1209. 

Stellar Camera imagery 1ll'll..B good !or boU1 Plt11:1 and Minus Y, ea.ch can1era recording between 50 

:,rnd 100 images on evaluated framee.. 

Data derived from VEM aneJyi,;is will not be inclullcd in this r<:port. The duplicating film was 

ch:tngC!d from SO-467 to SO-384, e.nd a matrix was not available to evaluate lmagery on this film. 

4, 2. 4 ExpOl!IUre 

Density measurements made at tbe processing facility ir.'licated expo=re levels for 1207 w0ro 
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correct and ce1:1cntially lbc i;ame as for Mlssioo 1206. 

4. 2. !5 Thermal Profile 

TherE! were no thermal control problems on tltii; fli1,1:bt, Paint patterns, the su.mc as those on 1206, 

1,1rO'llided ea.:c1:llenl thermal distribution OIi the MI SEA 11,00 EDAP Assembllcs. 

4. 2. 6 PresErure Profile 

Average chute pressure stabilized at 46 1nicromcler:.. Thi~ was an iucreai;e of approximately 15 

mic1·ometera from the average level of Mission 1206. The increase wall planned to supply pressure levels 

comparahle tn the corona free pres,:;urel'l experi~nr.ed during eromd t:A'lAtinp;. A maximum of 55 and a 

minuuum oI 29 mieromel1~rs were recorded during the flight. 

4.. 2. 7 In-Fllghl Calibration 

Tn addition to the preflight ('alihration data, two additinnal r.alibralion Bteps arc r.onducted on-orbit. 

The two in-flight calibrntions, range and st!!,llar, are dfolinctly difierent operations. 

Range ca.libration is conducted while operating the camera lo the normal mode over a ground range 

contnining accurately measurf'd control point,;. A typir.:il rrmge is th!' R:i.r XC located in the Arizona/New 

Mexito area. 

Stellar c.ilibratioo wai; accomplished in two separate operations at tbe end o{ Mission 1Z07. This 

calibr11.tion required tl1e vehi.cle to be positioned to an :1ttitude th,rl pointed all three camera lenses at the 

starJo. The camera waB then operated in tile Calibrate Mode to record stellar imagery on the Terrain and 

Stellar formali; i;imulUJ.Ju.!ously. Film Type15 3401 aud 2403 ,..ere used in the Terrain Cameras for thiR 

operation. Evaluat:1011 is currently in proce1,1t1 lo <let!lrmim,, U1e c:.1.libratio11 potential of the stellar imagery. 

4. 2. 8 Summary ol. Anomalies 

A. 'l'elemetry Anomalie!I 

(1) Anomaly Tc,uaiu Platen Press (S-203) 

Analysis 

The first indication ol the Press Te1emelry anomaly oceuned 011 Op 3, Rev 24. Nine 

frames were Ql)eratecl during this rev vith telenu•try l'iwitr.h S-203 indicating ·•No Preas" on Frame 001, 

"Normal Prei,:;" wiU1 a TM 11pike at tbc and or Frame 002. and spikei; at the beginniug and tmcl of a normal 

presl'! on Frame 003. Anomaly characleri1:1tics at this lime we.!.'e similar lo lhoi;e 0l!.pt:ri.e11ced 011 1206. 

Since flatness measurements and Image evaluation conducted during post flight analysis fl. 1206 established 

that photoiraphy was not affected by this anomaly, 11ormnl programmlng was continued for 1207 operations. 

Correct T/M prei;s indications were recorded until Of) 55, Rev 205, wb.eo 3 frames r1 a 29 frame operation 

lmlicale<l a TM spike on U10 1;1ml uC a JLoi·uui.l pre!lti. On Oµi; 57 i..m.l 58, Rt!v 281, am.I eooli.11u.u1f!: through 

Rev 479, S-203 indications were erratic. 

Tht!rt! were no S-203 lndiea.li01Js recorded from Revs 496 thru 720. On Revs 722 thru 

!'BP 91:lti.lHrl'.f-Jll!iXAIHN DYE 15319-H 
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736, there were eight S-203 indications dttring 55 fra.mes beforo the telernetry again went inactive. On the 

last operation, there was one S-203 indication. 

A nnmber of frames were selected for flatness meal!lnrcmenb at DMATC. The 

selection inclncfocl samples ct all the different press conditions, including normal operation, that were 

recorded during the mh;i,;ion. Reduction o( the flatnss1a meai;urements prodncsd a standrud deviation of 

lPSS tha.n 10 micrometers on all frames measured. Hcjeetion criterion for these measurementR at DMATC 

is 12. 9 micrometers, 

(2) Anomaly - Terrain Capping Shutler (S-204) 

AnalyAis 

On Op 78, Rev -i?.7. the Terrain Ca(lping Shutter :Monitor (S-204) indicatP.rl "Clo~P.d" 

for ooe frame. Capping shutter occurrence (S-:.106) indicated normal operation for tl:lia frame. A tucking 

station problem -,;,as reportPd for thii:; rev and the anoma.ly was attributed to loss cl. sync in the telemetry 

transmission. No action wa3 taken and normal Ilight programming eantinuciL 

On the second operation of nev 444, 8~204 indicated the capping shutter remained 

"Closed" for 4 framea d. n 21 frnme operation. Since the telemutry data for thifi rev wafl processed 

through a different tracking station, a telemetry transmission problem was ruled rot and nn :mlllyaia of 

the problem from a camera standpoint was pursued. 

S-204 is a microswitch fit monitor that indicates the capping shutter is starting to 

open. S-?;06, :;i J'oln'f'y ~witr.h monitor, indir.atea cappinr; shutter occurrence when Ille shutter approaches 

the full open position. For all "Closed" indications cl S-M-4, R-206 reported normal opcrniion. The 

prdJ!om was diagnosed aa a telemetry microswitch m,Llfunction a11d no f11rther action was taken. 

This anomaly occurred randomly throughwt the remainder ot the missio11. In all 

c:1aes, S-20fl in<licnterl nor-ma] operation of the capping 1,hutter. A post Illght evaluation of the pl:tot.ography 

substantiated the conclusion th,Ll this was a telemetry prohlem. 

(3) Anomaly - Plus Y Shutter (S-212) 

Analysu; 

On RPv 87 :m:I cnntlnuine- randomly to Rev 136, S-212 indicated that the Plus Y Shutter 

was uot closing for evP-ry frrm1e. HP.dund.in( monitol' 8-28fi l".Onttnued to incticatA normal operation. 

This problem ocr:ut>red p1'PVioualy during fotegration tl'!:'iting in the R-mode and durinr: 

Solo operations on 1206. All information indicated that this was a telemetry micro1nvilch problem and 

11orinal operations wero continued. 

Evaluaticn nf photography t~ktm during this time did not indicate any shutter 

ma1Ju11d1 on. 

B. 'l'er,·ain an:! SteUni· Camera S:ytib:m,,;; A1101nalies 
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(1) Anomaly - Terrain Tran,5fer 

At depletion of the Terrain film, Ille transport did not tranl!ifer all the film into the 

Take-up. 

Analysis 

The Terrain transport stal1ed oo the fourth frame of Rev 938. The eyslcm 

subsequently oper;ited normally, -,,,ithrut take-up for two frames on Rev !!89 and one frame on Rev 1054, 

The Terrain Supply Torquer TM (S-101) showed:!. reduced level when the Terrain 

film supply was depleted. The data Jrom the ollfl frame on Rev 989 i.ndica.tes the film waa 6" lo 9'' from 

the Input Metering Roller when tile system stalled. 

The eystem was not designed to operate without Supply or Take-up tension. Possible 

damage and/or lockup of the starwbeel mechanism is a high probability failure mode. Also, loose! Ulm in 

the tram,port could easily jam in several gear meshes or close Tolerance Roller configurations. 

(2) Anomaly - Temperature Sensor (S-154) 

Analysis 

On Rev 719, Temperature Sem1or B-164, located on tile !llus Y side of the upper 

Tnrain Shatter/Lens A!',sembly, ia.dicated 81. 5° F, Normal opera.ting temperature for thfa aenaor had 

l.lt!e11 73. 4" F. Sensors 148. 152, and 154 are a.11 a.Hociated with the heater for Thermal Zone 2: Sensors 

148 aru! 152 eontinucd to record normaJ operating temperatures aad the problem was diagnosed as being 

sensor/ circuit related. 

(3) Anom~~y - Hole in Aft Stellar Chute 

A small light lea.kin the alt Stellar chute resulted in a superimposed image (pinhole 

camera effect) on thr. tenth frame toward the Take-up from the i.tart of most ope,ratiOlls. Prc-ssure rnfllieup 

equipment, located ill the APSA, has been identUtad in the Fiuperimposed imagery. 

Analysis 

lllumina.tion of the pres6Ure makeup equipment was provided thro1Jgh the lightening 

hofos locntcri on the bottom aft face af the APBA and reflection off the i;iJvered chute i;ectinns. 

E:idensivc analyaia, '11.'hicb included i,,inmlated photography and pl.rlholP. ViPwing, hn11 

located the position ot the hole in the aft chute, approximately a·· lorward of the rivets which attach the 

grout:rling strap bracket to the chute section. 

Observ:atiooi:. 

The followinr, ohae·l"vlltions have bcc11 derived from thi~ n1:1alysis: 

(a) There are no attacbmeJ1ts or rivets located in this area of the d1utc that are 

pdential apertures for light leaks. 

(b) The position ol the chute seam ls limtted by the length of the grounding 8trap 

1101!' fUilG.REt'•HEKAOO:N BYE J5.3H>~74 
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to areas I.bat are out1,lde the view of the imagery ucquired. 

(c) A hole of appro,cirnately . 0'10'' was neceia;sary to produce this irna1,>cry. 

{d) Light leak tests conducted prior to flight did not indieutc any :-iigm-1 of a holE:. 

(e) The chute sad.ions and prcsoorEc makeup equipment are i1tstalle<1 in the APSA 

prior to lig!tt leak tesls am! mating with the vehicle. Upon completion of the light leak tests, no further 

work in this area is required ol. the camera contr.i.ctor. 

Caoclusions 

The cm1clusions are: 

(a) The location of the suspected hole is in a positl01.1 U!at precludes the 

pO!lsibHity that 10060, broken, or improperly infblled h,1rdware c;nwed the leak. 

(h} The precise cause of the 11111.!c is unknown a1 this time. 

(4} Anomaly - Stellar Process Marks 

AnalyRis 

Stellar process mm:kf.1 Wf!r0 noted throughout thii- mi anion but w0ra not of. i-;utficient 

density to activate the optical tilting device. This condition was l!. result cl chanF,"ing lilt' Str:?llar Tril.llsport 

Assembly during integration testint-:". The replacement transport from SV ·8 had been updated with improved 

procC!:18 markers lhat require higher current levels for proµer illuminaUoo. Common circuitry controls 

the density levels of. both the Terrain and stellar procesf! nrnrkll making it ciiffir.ult tn optimii':ll d~nRtty 

levels for both cameras whim unit designs ll1'8 dilferent. 

4. a. 9 Exploitation Suitability 

The:. technicnl ,mnlysiR of the MiflRiori 1207 imagery by the DMA Post Flir,ht Analysis Team Included 

a comparison of the phQtogrnl,ily with the system specifications. Al'! :a result nf the im;trnment measure­

ments aud various other metric evaluati<lla. the system was deternrine~I to have provider! al.I 11P.CPss:n•y 

d:ata and to have sati.sf1G.d all critical performance requirements. 

4. :!,. 10 Prooossing nnd Reprcrluctjon 

The RV arrived at the prQcessing site in good conditioo 11.t 1500 hours GMT C111 8 January 19'74. The 

cut/seal mechanism was closed and lbe temperature tabs located Oil the llp ot'. the RV were intact and 

appeared normal. The tag ends of film were free ol the C'Utter assembly and clean serrated cuts on both 

the Stellar and TerraJn records were noted. 

Apprllltimately 15' (fl thl! Terrajn r~cord wa,; O'l'er the spool flange. The Ariti-bacJmp Solenoid 

was not operating on the Terrain Taite-up. 

The Stellar 1·econl was a.pprmimately 1/8" below the top of the spoul flange. No static di1c1cbai·gvt1 

wen:1 uoled during the detipooling operation. 

All camera records were processed on 8 an:I 9 Januar:y 1974. The Stellar record could not be 
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optically titled because the process marks could not be adequately detected al lhe in[rn.red viewing 

statiOII. The Terrain record was not optically titled due to a. problem in the optical titlin!!: software. 

Therefore, both records were titled innnually. Post-missiuu ioirnulalium:1 have recreated the problem 

aixl Ille software is presently being modified. 

All duplicate copies wore priuled on the Kil1&1:1ton Printer. Du.pUcate positives of. the Terrain 3400 

and 3401 Films were pro1,1ared uHi.ng Aerial Duplicating Film (Estar base} S0-284 and those for the 3414 

Film wero prepared using ntgh Resolution Aerial Duplieattng Film (Est:u baae) S0-192. Dupllcate 

positwes of the Stellar record were prep;Lrecl usini Aerog-raphic Duplicating 1''ilm ~l!:i,tar base) 2420. All 

duplicate negative» were prepared using Direct Duplicating Aert-.1 Film (Eetar base) 2422. Vlscoos Dalton 

Processors were utili,,._.ed for all duplicate proccARiog. 

4, 4 SlTBSATP.T.T.TTF:8 

Two sub satellites were carried into orbit 011 SV-'l. A 4.50 pound 5'ubsatellite- 1:nit (RSU) wll.'l ell r-rif!d 

on tl1e Mixws Y sided U1e Forward-section. Separation of this subsatellite occurred oo Hcv 13. 5 followin~ 

nn SV yaw maneuver of -23. 5 dej<rees, Separation occurred at -11. s• latitude on the descctlding node. 

All sub satellite l!cparatlon seriuenre P.Vf!Tits were within Apecified lirniti; and the Eubsatellite went on to 

adlieve its desired orbit. 

Subsatellite was carried on the Plus Y side of the t'orward-l'ler.hon. fif\paratinn 

of this o1J.bmlellile ocmrred on Rev 2. 9 which coincides with 2:.1..1" South l:ititude on an ascending ocxle. 

The subsatellite aepnrn.t:lon Aeqnence was withtn deRired tolerances and the 151lbaatellite achieved its 

inberxied Ql'bit. 
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SECTION V 

RE-ENTRY VEHICLE SUMMARY 

5.1 SUMMARY 

Tlw recovery stalii;ticll a.re llhQl'io in T.ble fl-1. All RV events (on-orbit, re-entry, and recovery) 

occuri-ed as planned am the RV flights followed the predicted tra.jP.r.toriei:. 

The outP.r wrnps of film on RV-2, RV-:t, nlld RV-4 were loose due to rt"latiye motion between tbe 

film stacks and the RV after aerial retrieval iDduced ihearing of the core pins. Aerial retrieval loads 

exceeding the core pin strength are expected. The payload on RV-1 was recoveroo witlioui loose wrapping. 

All sub;;ystems performed satisfactorily and met an mi1:1sioo reqnirP.mP.ntR. 

5.2 RE-ENTRY VEHTCLE PERFORMANCE 

All RV on-orbit functions were r10rmal nnd occurred on time. The SV provided a satisfactory pitch 

angle for each separation. All otber SV /RV interfaoe functions ..,ere nominal. The RVs were adequately 

spin st;ibiliz.ed during the vacuum C<Xlst phase and aerodyruunica.Ily atal>le during the atmospheric phase ot 

the re-entry trajectory. 

t'>.3 RE"ENTRY VEHICI,E SUBSYSTEM PERFOHMANCE 

Two discrepancies were <:bserved during the post flight examination of the recOVJ)l'ed vehicles. 

A. Batteries 

On RV-4, tho Main Battery vented a !!!mall quantity of eleclrulyte throu((h the overboo.rd vent 

during post retriiPval shipment. Corrective ar.tinn r.oni;isting of a battery case leak test has been incorpor­

ated effective with SV-10. Retrofitting ,vas not df'P.mP.rl nPr.eRsary. 

B. VBF' Antenna 

One antenna was missing :i.t the tlme of boarding HV-4 on the recovery a~rcraft. Signa.1 

strength recordi.ngs imlicate tbat the Rtrength levels and patterns appear normal by comparison with 

previous fliii;ht:Y. .No data indica.tes the llntennn wn.s missing- prlor to aerial recO'lery. 

5.4 STELLAR TERRAJN RECOVERY (RV-5) 

Il V -5 was su.ccessfull y re co\' e red on Hev 918. Re (•overy 51:nttsti r.s n re ah own in Tab le 5 -2 . AH H V 

subsystems performed normally. The SV provided a sal.isfactory pitch angle after a yaw reverse. All 

othe1· RV /SV interface functions were nominal. 

The miss distance between the predicted impact point (PIP) and the estimated point of parachute 

deployment (EPPD) was calculated to be 3lL '4o6 NM abort a.nd 1. 94 N:'.'.f P.lH,t of the groom! track. TbE' 

capsule -.,,as r~covercd ill 12,000' on the first pass. 
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TABLE 5-1 

RECOVERY VEHICLE RECOVERY SUMMARY 

RV Seria.l No. 

H.ecol'ery Rav No. 

Rillu""ry Date 

Pllylow! Woiibt (lbs) 
(Measured weight fron1 
n1covered RV) 

For'flllrd 

Alt 

Unbalance Pe1·cent 

SV Orbit (hp .x ha/" p) 

sv Pitel> A11ele (Mfl't?<'8) 

Nardnal PlP Latitod@ 

Impact Location !: rror 
(EPPD v-,rsu~ Teapot 

Ew.l) 

Overehoot (NM) 

Und•ulloot (NM) 

C:-ou-Tr.1clr. (.NM) 

Recovery (Aerial) 

Altitude (feet) 

Para.chide Condttlon 

Retrieval Pa:u 

R.!covery Capsule 
Pa, Jl)ad Condition 

RV-1 

32 

229 

24 NO'I' 1973 

227. 7 

:130, 3 

1.0 

88. 29 X 15~. 76/122. 92 

-33.8 

31.00 

u,ooo 

l 

1'0TES: 1. hp Altitude of l?erlJ1,.;e (NM) 
:I.. ha. Altltude of Apogee (NM) 
3. ~p Ar,t:urnent of Perigee (degrees) 

RV-:! 

31 

802 

1'1 Dec 19'73 

203.0 

204.0 

0.4 

90. ~1 X 147, '76/145. 42 

-3'7. 5 

26. 00 

2.1 

U,300 

Good 

RV-3 

30 

1039 

13 Jan 19'74. 

!:!8.~ 

22!8.7 

0.2 

90. 57 X 166.17/147, 7~ 

-40.6 

17,00 

10, 

10,800 

Normal 

-

Feb 1974 

184. 6 

185.I 

0.3 

90. :i2 ~ 153. 60/1!0. 21 

-37,4 

25.50 

3.4 

10,300 

Mtnor cone damage. 
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Latitude 

Longitude 

Altitude 

TABLE 5-2 

RV-Ii RECOVERY SUMMARY 

Recovery Rev 

Date 

Payload Weight (lbs) 

SV Recovery Orbit 

Perigee {NM) 

Apogee (NM) 

Argument of Perigee (degrees} 

SV Pitch Angle after yaw around {degree1) 

PIP 

16" 0.4' 

154° 1.2' 

EPPD 

HI" 33' 

153° 53' 

'f9P li&&Rli'l' IIEX:1:618-N 

942 

'l January 1974 

118.78 

90,24 

154,4 

124.9 

-63.3 
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SECTION VI 

OPERATLONAL SUPPORT 

6.1 SOFTWAHE 

The software ccnfiguration used to 611p))Orl. Mission 1207 waR 'TUNITY MOD 2, with no aignlficanl 

cha11t~es from the previouF.i missio11. AOES/Syswm Il ccJJJ.fig.uratioo wnB 13. lFS. Corrector Tape CT 13. lF 

7B. A nominal one r(iv loru.l cycle for the payload revR was used during the misl!lion phase. A total of 

1,087 command mess~s were generated, al which 924 were loodcd into lhe vehicle. Ten software 

problems (SPRs► were encountered during the mission phase and considered mght critical. These SPRs 

are discussed below: 

B. l. 1 SPR MD2-B316 ('TOREP) 

The MPR usere determined that 'CFO need 11 place :i.ccur:i.cy rather th:i.n g. This a.ccuracy wae 

provided. 

B. l. 2 SPR MD2-6318 ('TMOUND) 

For camera operation on Rev 91, the SLW bias was incorrectly applied. An ideal SLW is 

calculated which limit!'! al muximum value(. 910), then loolm for a l>iaH. The ideal value enn be well over 

• 910 at low sun angles hence causing underexposure. The modUica±ion to 'TMOUND corrected the 

prucedure. 

6. 1. 8 SPR MD2--6323 {'TSTAGEN) 

The SP generator would not accept ecpnr11.tc S'fA curds for botJ1 n mode change and SGT.S cbang11. 

This occurrence wa.s too frequent and inconvenient to mcs~;ago generation to warrant only a work-eround. 

0. 1.1 SPR MD2-6324 ('TRALL) 

A camera operation on Rev 135 cootained two auli:,matics and a MOP. The op score was 

improperly handled on the first automatic. The user -.,.,as correctly informed and the modification to 

'TBALLmade. 

6. 1. 5 SPR MDa-632.5 ('TSTAGEN} 

'TUNITY improperly handlod an ACES broken pass (two aegmentl!I} by mil!placing a Format D 

Selt'ct. comrnan:I. Rcgcnerntion of the message was required und modi1icntion of 'TST/\GEN r;olvcd the 

problem. 

6. 1. 6 SPR MD3-!J348 ('TOREP) 

'TOREP provided the wronc: elock coemctents because it did not obssrve the UTC disconlinuitieti 

as required at year end. This resulted in a one seMnd el'ror, The modification provided tlil' mune 

morleling ns that in the AOF:S SCT.OCK ranttno. 

Ii, 1. 7 S.1:'H MD~-6:J!>l ('Tl<'UNCHK) 

A MOP m Rev 1212 had 4 frames on the Forward a.ml 1 on the Aft due to a misplacement cl. the 

'f:'OP S£flRElf•ilEJU1GON 
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F'T··· command. The wort-aroonct was assuring .i. minimum of 5 Irame1:1 for a MOP. The modiilcatlon to 

"l'FUNCHK was the incorporation of calculating and cheeldng the number d rrurn~s required. 

6. 1. 8 SPR MD2~6352 ('TIIISUM} 

The CHG run was aborting when attempting to read 11. non-existent record zero. The mcdification 

provided a retiponse to this situation. 

6. 1. 9 SPR MO2-0350 ('TAPOUT) 

A oouad.!l violattw occurred du.ring tape recorder log for M<H,sagc '1:!0 and comruutlications 1rnd 

mcsaagas could not be updated until the software was corrected. 

6. 1. 10 SPR MD:2-6351 ('TAPOUT) 

The 'TAPOUT rn1mm11.ry l.iotlng for Meooai;c 120 update c01ttai11cd erroneous oulput 11nd could not 

be used until 'TAPOUT was modified. 

6.2 SATELIJTB CONTROL FACILITY (SCF) 

The performance cl. the SCF in support of 1207 was commendable, However, sorne equipment and 

,;,peralional problems were eucu1.111te1·0.I which caused minimal impact on the mission. Co1mmind me5sage 

generation and transmtasion, and downlink TM reception and procesBing were satisfactory lo supporl the 

operation. 

15. 2. 1 Readiness 

A 34 rev Dress Rehearsal mling 'TUNITY MOD 2 .md liODEL 13. lF was begun on 30 October 1973 

and !'!uccesefully concluded on 1 No,cmbor 1973. 

o. z. 2 Orbit Operation 

One dedicated CDC 3800 Computer was used throughout the operation; a secood computer wa~ used 

for 722 hours of operation. The comµuter u1:1agc rate wai, 1. :rn computers per day. In general, some pour 

tape recorder data caused a delay in MPR generation anct a number of 11dd"kionul command nu.:1,eagE>B were 

1·equirecl to bring up alternate remote tracking statioo (UT$) support. The more significant RTS problcm::i 

are as foHowti; 

A. HULA Rev 269 

Tape re~ordP.r data. 10.!lt duA to pernonnel error. 

B, POGO Revs 308, 311, o.nd 329 

Loss of the S:GLB transmitter caused some loss or tape reeonl:cr d.tl«l ,uKI required 

bringing up addilional RTS for miiniion support. 

C. POGO Rev 372 

A time critice.l tape recorder command was missed due to per!'lonnel Prror c;msinp; loss 

¥9PSE6RET•HENA68N 
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of some data. 

D. KODT Rev 625 a11,u 96tl 

RTS computer down requiring reprofillng d. load station. 

E. POGO Rev 981 thru 983 

.[l;o comumml capabi1i.ty and a message not loaded. To provide protection agaimrt further 

long term ool:llge, HOSS Subcycle 6 or 7 was rwhnely scheduled as an dterna.te load station for Uie 

remainder of the mission. 

F. KCIDI Rev 1436 

SGLS tr:.mi;milter failure prevtinLuu Loading of a pa.yload mei;1:1age. 

A substantial effort on the part d the Field Test Force, primarily the CG and the TA Stalt waa 

expended in support ol SV"-8 development ;i.o.d readiness in parallel with mission su1)t>ort. These activitiPs 

lnclwed: 

A. SV-8 Development Ex:erc1se (11 to 16 February 1974}, 

B. SV-8 Mode develupmenl. 

C. SV-8 Orbit case study aIXI evaluation, 

15. 2, 3 Recovery Operw.tious 

A. Re~overy 1207-1 

P1·eparatio11, deorbit ::1.11d elltry events, and drogue :md main parachute deployment condtttons 

wflre norm-ii and execulell ai, µlawied. Ac>rial recoveTy was accomplish~d on the first pass at 14..000' 

altitude, 20. 7 NM from lhe prt:!diclcd impact point. 

B. Recovery 1207-2 

A.e1·ial recovery was a.ccomplished on the fir~t p11sa at 12,300' alliludc, :rn NM from !be 

predicted impact point. The recover:y foroefl reported the parachute cone looked soft aPCl fell several 

times at an altitude a! lB,000', but that it was erect and stable prior to recovery. The RV and chute were 

reported in nor01al condition. 

C. Recovery 1207-ll 

Aedal rvcovery was accomplished oo the fit-Rt pai,5 :d 10,800' altitude, 6. 5 NM from the 

predicted impact point. At the lime o! recover:1-, the recovery aircraft's LORAN 1111d Doppler Computer 

were malfunctioning and they were using the SRU TACAN for positioning, The aerial recovery toealio11 wati 

later derived from this information in the navigator's lo(. The beat shield was also recovered. 

The recovniog aircraft reported the Delta 3 {water recovery) Beacon was received 

immedfately afteT recovery contact. This later prover! to he r:iused by :1 m:ilfund.ioned switch on tho 

recovery aircraft, which when turned to the Delta 3 frequency re1mtined at lbe Delta 2 frequency. 
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D. Recovery 1207 -4 

Aerial rccO'Vcry war.; nccomplishod OIi the scconcl pass at 10,300' altitude, 20. 6 NM from the 

predicted impact point. The recovery forces reported that the VHF ante1111a on the drogue mortar hole 

side of the RV was missing. One heavy l5Uapension line w:i.s broken and a possible tear in the upper part 

of the main canopy was ablo noted. 

E. Recovery 1207-5 

A1nial recovery was accomplished on the first pass at 12,000' altitude, 33. 5 NI\,i from the 

predicted impact point. 

6, 2. 4 Command Message Generation 

A oue riarv load philosophy was employed, whereby tile SE/OT add-on message is generated each 

rev 1n order to use the latelll weather data. There were 1,087 command messages g1:1114:1ralE1U during tlm 

prima.ry mission of which 15% were rejected. The major cause of. rejection was that no new payload 

selections were foond in the new message alter gen~ra.tion. Minor cause!! were: (1) hardware constraint 

violations, (2) prd:>l.Dms with meshing o( aeqiu,ncea, and (3) problems with !lOIHStandard payload opeTatioo~. 
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ACS 

ATC 

BV 

UV /SV 

DBS 

ECS 

EDAP 

EPPD 

GFE 

H/S 

ipp; 

MCM 

MCS 

MMC 

NM 

NVR 

OA 

OAS 

OOAA 

I'ACS 

PCM 

PDWN 

PFA 

I'OR 

PIP 

Pr,,JS 

PMU 

PST 

PWM 

RACS 

RCS 

APPENDIX A 

GLOSSARY OF TERMS 

Attitude Ca11trol 8yliltem. 

Active Thermal Control. 

Booster Vehicle. 

Boost,:-r Vehiclti/Satelllte Vehicle, 

Doppler Beacon System. 

F.lftonded Command System. 

Electrical Distribution and Power. 

EstimEtted Point d Parad:iule Deployment. 

Government Furnished Equipment. 

Horizon Sensor. 

inch(e!) per second. 

Mapping Ca.morn Module. 

Minimal Command S,stem. 

Martio Marietta Corporation. 

nautical mlle(s). 

Non-volatile Residue. 

Orbit Adjust. 

Orbit Adju.st System. 

On-Orbit Adjust Assembly. 

Primary Attitude Control Syi,tem. 

Pulse Code Modulator. 

Pitch-down. 

Poat Flight Analysis. 

Pitch Gyro Rate. 

Predicted Impact Point. 

Pressure Makeup System. 

Programm:lble Memory Unit. 

Pacific Standard Time. 

Pulse Width Modulator, 

Rcdundaal: Attitude Colll:rol Sy81:em. 

Reaction Control System. 
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REA 

REM 

Rev 

RTS 

RV 

SBA 

SBAC 

SECO 

Sep 

SGLS 

Solo 

Sl>C 

SRM 

ssu 
ST 

ST/RV 

SU 

sv 
TT& C 

TVC 

VBE 

V1t/b 

APPENDIX A (CONT'D) 

Reaction Engine Assembly. 

Heaction Engine Module. 

Revolution. 

Remote Tracking Station. 

Re-entry Vehicle. 

Sahillite B aslc A1oi:;1Hnbly. 

Satellite Basie Assembly Contractor. 

Stage l1 Eugine Cllt-Off. 

Separalitlll. 

Space Ground Link System. 

Sy!'.tem E:ugineering Test after Foorth RV Separation. 

Slon~d l'rogram Command. 

Solid Rocket Motor. 

Subsalelllle Unit. 

Stellar Terrain. 

Stellar Terraln/ne-entry Vehicle. 

Supply Unit. 

Satellite Yohicle. 

Tel!1metry, Tracking, and Command. 

Thrust Vector Control. 

Variable Block Erase. 

Orbit Angular Rate, Lo-Track. 
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