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FOREWORD 

This report describes the :performance of the seventh 

HEXAGON Program Satellite Vehicle (SV--j). The vehicle was 

launched 10 November 1973, and. after a 103 day primary 

mission and a 21 day Solo mission, was deboosted on Rev 

1998 on 13 March 1974. 

This l'.'eport does not explicitly cover the Solo 

mission; however, results from Solo are used as appro:Priate 

when they contrib~te substantially to the understanding 

of primary miss.ion events. 
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SECTION I 

SUMMARY 

BIF003W/2-090916-74 

The seventh HEXAGON Satellite Vehicle (SV-T) wa:o plac.:ed i~to the 

nominal 88 X 154 nm 02bit by the Titan IIID Booster on 10 N,'Jvecbe::~ 1973. 

Ascent even".-s we:ce aL nominaJ. and :proper stab1lizat"o,1 o::_' ti1e 8V allowed 

:ini L,ia i:icn ,Jf de::,l,.)yrrif·nL of t..he Soler A1-rays at the first station contact, 

INDT. (+Y) was properly ejected on Rev 2. The 

SSU (-Y) Subsatelli te was properly ejected on Rev 13, Tbe Pani)rr:,nic C:'UlJ.,,ra 

operated throughout the miP.s:ion and i :~s RVr; ,11e:rr, ~·er~_aJly r'-:•·oser,,d on 

H(;v,, 229, 6J2, 1( 30, ·.:nJ 1(56,. which occurred on Misd=in Cay:~ J 5, 3!::l, G5 

and 103. .All of tLe :film was transported into the RVs including 5010 feet 

of SO 255 colo~, film in RV-1. A metering capstan resonance at peak Vx/h 

values was determined to be affecting the image quality during Post Flight 

Am,lysis (PFA) on RV-1 and the perigee a.lti tud.e was :,oa~_se,~L ,~wo mHes by 

OA 8 on Rev ~)89. All other Panoramic Camera operations were n,Jrrr:al. All 

the Mapping Crnnera opE:-ritions were normal and 98. 4 :perc2nt. ,:;f -::he i'ilm was 

transported to RV-'; Which was aerially recovered on Rev 942. Solo tests 

were comple-::.ed ar,d the 3V was deorbi te,::. on Rev 1998 ( during Mission Day 

124). 
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2.1 l'REFLIGHT PJ,ANNING 

Mission 1207 repres. nt:: the first o::. the HEJ<J\GON Bl:::ck II V2hicles 

and panoramic camera sy,:tems, Soft seat. RCS V,:11 ve,3 wc:rc iirov-ided and 

because of their expected leak free :perforrrance, RCS fuel was to be dr•ce,m~ 

from RCS Ta:1.k: 1 und 2 (: ar d 4 we:re r,cm,.ved) h.:fo 1·e w:i 5 1·.he OA Tank. 

The OA Tr;,1.k w: s loaded with 3200 pounds of l'uel. The panoramic 1::'.amera 

system deleted the antitelescope cage of t:he supply unit and was 

instrumerrLe"t +,o monitor t.'r1e SD response during launch. 

2.2 PREFLIGHT CONSTRAINTS 

Tbe 1\fi.as·on 1207 ur11 1t W'.,S dcrd.1.;m,d ':.o; 

Jl.. Maim,ain solar angle (Beta) within +2° to -8 ° for the planned 

90 days. 

B. Ha 0:e orbit adjusts to occur on a three-day cycle w'i th every 

th'r~. OA to be a positive and nega-cive burn for close control 

of argumen't of' :perigee, 

Panoramic Camera System Constraints 

The_' follo~•ring were the constraints impc•sed on the panoramic camer2,a: 

A. Re-7111d velocity li,:d::,ed to 5 inches/second. 

B. Ifo 120" s Cc'cns. 

C. No 30 ° scans at ±4'1 ° scan "enters. 

2.3 LAUNCii BASE 

The SV was delivered to the launch pad. and mated to the BV on 25 October 

1973. The V''hic]e 1:-rar.1 JauLche,1 on 10 Novc;,,1:er 1973, at l~lC::00.•115 PS'J.' ,t 

the O})enlnc; cf the launch wiudow. 
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2.4 ASCENT 

The BV successfully injected the SV into an 88.67 X 154.40 nm orbit. 

The achie'0·ed orbit was close ';o nominal with the deviations shown as :follows: 

Apogee Altitude (nm) 

Perigee Altitude (nm) 

Period (second) 

Eccentricity 

Are;ument or Pc,rigee ( d,,,grees) 

Inclination (degree) 

2.5 ORBIT AND RECOVERY 

;::-,.5 . .1 l'.)07-1 (Fourteen Days Duration) 

+0.442 

+o.476 

-0.42 

-0.000290 

-4.1; 

+0.028 

S:Tar• Array d<ci:)loywen was executed over INDI on Rev 1 with normal 

ci 1:::'P cyr;~en1 and erection. A KUDI Rev 1 the S0}1:±r Arrays were repositioned 

f:.::•om + ld ~_:,o 0°. 1 as e~ccted on Rev 2 and the SSU 
~----------~ 

Sub.:;atellite was ejected on Rev 13. The DBS Antenna was deployed on Rev 12. 

~eratlon::11 photocraplzy began on Rev 5 following ic;11ccessfuJ completion 

of constant velocity and health checks. An unexplained telemetry loss 

during a portion of the health checks on Rev 3 precluded verification of 

OOAA nominal setting execution then but these commands were reissued and 

verified on Rev 5. Normal operation was exhibited throughout this segment. 

Approximately 29,CDC feet of forward-looking camera film and 27,400 feet of 

aft-looking camera film (including 5,010 feet or 80-255 color fi1m.) were 

exposed and stowed in RV 1 (values include prelaunch footage on take-up). 

Post-flight analysis (PFA) of the recovered film showed the overall 

quali' ty of the :::icq_uircd photograr,hy t.o range from very good to fa.ir wi Lh 

the majority rated as good. Exposure reduction and 00.AA .in-track smear 

adjustments of the aft-looking camera were esta·liGhed and a fo,·vard-looking 

camera metering capstan resonance at peak Vx/h valuer, affe,•tJ ng 1.mcte;e 

quality was identified. A recommendation was made to i·u.L,,, <>i b ~ ·~ r,eri gee 

altitude to avoid the troublesome region and thereby impr,)ve 'm, tge quali t.y. 
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RV .. 1 loaded to 100%, of capacity was successfully reentered and aerially 

recQ'tfered on Rev 229 (Day 15}. 

2.5.2 1207-2 (Twenty .. !furee Days Duration) 

Normal operational photography continued throughout th:i.s segment. PFA 

recomxnended aft-looking camera OOAA and exposure adjustments were made on 

Revs 282 and 285 respectively while the perigee adjustment recommended :for 

the forward-looking camera metering capstan resonance was ma.de on Rev 289. 

Approximately 26,000 feet of' f'ilm per camera were exposed and stowed i.n 

RV-2. PFA showed overall quality of acquired photography to range from 

very good to poor with the majority rated as fair. This general decrease 

was attributed to increasing haze and to decreasing illumination and contrast 

in the northern latitudes. 

RV-2 loaded to 88.5tfo capacity was successfully reentered and aerially 

recovered on Rev 602 (Day 38). 

1207-3 (Twenty-Seven Days Duration) 

Normal :photographic operation continued throughout tb.is segment. 

Approximately 29,000 feet of' film per camera were exposed and stowed in 

RV-.3. J?FA showed overall quality of acqUired :photography to range from 

good to poor but with the majority still rated fair. Generally poor weather 

and snow cover were additional factors contributing to lower quality. A 

li\J'i $haped tear was f'ound on one frame of aft ... looking catnera f':!.lm. The 

review of telemetry showed only slight disturbances in the coarse film path 

at th.is point and good imagery on this frame made it appear that the tear 

occurred a:fter exposure but there was no conclusive evidence of' the source 

or reason for the tear. 

RV-3 loaded to 99.3~ capacity was successf'ully reentered and aerially 

recovered on Rev 1039 (Day. 65). 

2.5.4 1207-4 (Thirty-Eight Days Duration) 

Normal :photographic operation continued through this f'inal segment. 

Approximately 23,400 feet of film per camera were exposed and stowed in 

RV-4. PFA showed overall quaJ,.ity of acquired photography to range from 
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good to poor w:ith the majority rated as fair. A large portion of this 

segment 1 s photography was significar,tly hette,· t:h-:,.n that o:' the previ 01)s 

sef:% .. n+;s becal,Sr of more 1,~w latitud.( :.,cqlri ,c:it-Lm,; anc. improved weather 

cor:.ditions. Poor weather and poor illumination were the causes of low 

quality rather than system degradation with life. 

RV-Ii 1oacle·7 -'.o 80, 4% ca1:•,1c1 ty w:.cs succcssf,. ll;r reentered anc1 aerially 

reco•.,e.,:·ed on Rev 1656 (Day 103). Some parachute cone damage occurred and 

one suspension line was broken. 

2.5.5 1207-5 (Fifty-Eight Days Duration1 

The perfomance of hot'h th .. : Ste2-Lcr aurl Te ,T:.,in camcre . .c; 11au judgei 

successful and on2.y a min0:'.0 light leak in the Stellar Chute detracted f'rom 

an otherwise excellent ST mission. A puncture in an a:ft Stel]_ar Chute 

section resulted in suy,erimpo::ed. imac;e,·y (pin hcl::, camera ,<:'feet) of P::S 

eguirm.ent on one- Ctellar f_can:e palr cf each oper·a-_:.ion. Weather conditions 

were :fair to good and 71% oi' the ph:n,ugr·a:phy w::is 907a cloud free. Exposure 

levels for photography acq_uired c)n thL mission were w:i thi':1 the accuracy 

of tr_e e;q)mmre a: gori !.hr1; ·,:1a. no c:ha•1g s are r·e:·01:;.;nendcd f\,1· ;1;ission lc.OG. 

11:he • ·e;:;ults obt~dned using 3l~14 film in the Terrain Camera were excellent. 

E:q,osLLrc Jic:vc-:L.: were, cor-rect and the l nvrcase in P'-'rforma.nce r_oted on .L.he 

small. :;ampl lng :··oT:'irmcd tL- :)ptim:imn : own.rd 11s 1 nr; 3Ji.1l1 as ::;h.' :pri.mary film 

load fc,r Mi:::sio:1 ::..201) 1I1errain CtUnera. 

2102 Terrain frames and a corresponding number of Stella:'." frame p2i,rs 

were exposed in the ST System. Included in these frames we::'e 18 frames on 

3414 :film and l; i'rarne:o e:iq;ss,::d for in-flight starfield calibratio::1. 

Photography 01~ the Comet Koboutek was i::lanned to fc,llow the calibration; 

however, on the first frame the fllm left the sup:r:ly unit a~d mistracking 

probcb:::.y occurred due to the lack of supply tension. This resulted in 

,::tall' ng the terrain camera transport system. The cut and seal operation 

(part of the recovery sequence) se:paratsd the tag end since '3he system ::could 

not ccm_rlete the film :runout. After the RV-5 waG ejected, tho syntem watJ 

run UGL,g the haclmp murle. N'o c-orrcctlve twtion ls eonterrrplaLed f'or MCM 4 
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(SV-3). Possible future action will be to :increase the length of the tag 

end to assure that all the calibrate material is recovered. 

The ST-RV was succesd'ully reentered and aerially recovered on Rev 942 

(Day 59) with 98.4'.t of the predict . .:cd film .. ,dght fr the 1;v. 

2. 6 ANO,ffiLY SUJvlMt1RY 

Significant anomalies a:r_'e listed chro'.:ologically in Table 2-1. '1'1.-ie 

1ist inclu,:,es e.t 1)rief dci;;crtpti.on of Lhe anomaly and iLD c.f'f'ec L on the 

mis,,ion. A more detailed discussicm can be obtained in the reference 

paragraphs. 
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11''fPACT 
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SECTION III 

SATELLITE BABIC ASSEMBLY SUBSYSTEMS 

3 .1 INTRODUCT:mr 

The following :paragraphs summarize those requirements f'rom the Satellite 

Basic Assembly tSBA) subsystems that could be verified from fli ht da l;a, 

3.2 ATTITUDE CONTROL SYS'IBM (ACS) 

The ACS perf'ormed as expected with the exception of a yaw m.ane1Jver­

attenrpted with low force level thrusterr3 which is discussed in Paragraph 

3.2.6. 

Bv/lS'l1'' J.'.i'.l _ . S,p,,,,at.ic,JL 

BV/SV separation was completed at approximately 534.5 seconds vehicle 

t:ime (vehic]e Lime starte:d 67 .. 21 sccrmds prior to liftoff'). Master Clear 

Off:, which enables the pitch,, roll and yaw integ::_"ators to accum.c.,la"':e angle, 

::as at 510. 8 se::OJ~ds and SECO, wh:!.ch terminates ~v e.tti tudc conTro·:, occurred 

,t 52; 1• '; seccnd • \'•~:hic1t, time. 'l;..:.e SV aLLi tuuc: . hac:gcs from [';Er:• 1 to BV/SV 

·~e: arat:l.on ard the a Ltl t:;ude an<:l. rates as measured at BV /sv separation are 

sho'Wn in Table 3-L This table also presents the times in which the SV 

a i:tl tudes aud rates came back wlLhln the sper:ified limits fo110".::''..nc: BV /SV 

separation (capture). 

J .. 2 Subsc1.•~e li • e/sv Separation 

'lne Subsatellite/SV separation events of' Rev 13 were as follows: 

E,,eut 

S Lart Neg Ya"v, Man 

Stop Yaw 

Separat,ion 

S t;art ros Yaw Man 

Stop Yaw 

.12 
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Vehicle Time 

70220. l+ sec 

70253. i3 sec 

703lJ.6 sec 

70330.8 sec 

70364.2 sec 

I 
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TABLE 3-: 

'/l:L:;LT'l1E VEILICLl s:=PARA~.'ION 

l RATE "~"'ID AT.PITUDE AT BV/sv SEPfu"\.A.TIO:I CAPTURE 
RATE • A'I:'rI'l'UDlG ( :.:~~:i~r;t:T"""-•• 

,,_, ___ ,, 

(deg 'sec) H/S et i'ep ,1 ( SECO to r)e};) ATTITUDE RATE 
Axe,; 

Actual (5) Spec 
H/S/ 

Actual (2) Specified Actual (4) 
S-:-ec Actual Spec Actual Spec (1) (Tjme in (3) (Time in 

( :_eg/sec) Integra~.o:-- (deg) Sec) Sec) 
+13.0 

I F,~,. ... ]o I +', 7r.') --0., 109 to +0.77 ±3.5 -0.01/-0.52 1.0.70 (6) ±0,014 (6) L ....,,, ..... , _,_ ;, .,Jt..._ 

I --21. er 

Roll :tC.786 -0.193 ±10.6 +3.92 ±3.5 1.12/1.81 ±0.70 (6) ::LO, 021 (6) 

+11.1 +4. 5 
Y:=::-,,,· ±c: ~ 75~? +O. ~31 tb I --- to ---/3 .1.J.6 ±0.64 (6) ±0.014 (6) 

-11. 1~ l -3,5 

(, \ ... ) !.-::-r-:i_ tucle in to be s,chi.eved in 15.=;Q seconds. 

("' \ c:. i A.c-:::ual tb1e to ac1:.ieve :. attitude to f".:1e t:me). 

(:. ?,a+e :in degrees/:>)cond to Le in ,,:eccnd::;. 

(4) Actual time res::.uired to ac~1ieve s:;,ecii'iei rate. 

(::) :::':elat::. ve to the local horizon";al. 

(6) No:c:ma:.:. performance indicating the poin-:.ing re~uirements a::::0 e satisfied was observed at a 
~ominal settling time of 520 seconds ~:Cte.' t.he comma::ded switch ·:o fine 1node (C72 r:;econjs 
af ,.,er separatbn),, The total 1192 seconr1s :i.s well ,..,-1 thin the spec of 1500 seconds and no 
clc,se:' s tud;y w,is :perfcrmed. 
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The ACS parameters just prior to the instant of sel)aration (70313.6 seconds 
vehicle time) are presented in Table 3-2. 

TABLE 3 ... 2 

RATE AND ATTITUDE PARAMETERS AT SUBSATELLJ:TE SEPARATION 

PARAMETER 

.Pitch H/s 

Roll H/S 

Roll Integrator 

Yaw Integrator 

Pitch Integrator 

Yaw Attitude 

Pitch Gyro Rate (1) 

Roll Gyro Rate 

Yaw Gyro Rate 

SPECIFIED 

±1.0 deg 

±l.O deg 

( -23. 5 deg desired) 

±0.1 deg/sec 

±O.l deg/sec 

±0. l deg/ sec 

Maximum rates following separation: 

Pitch Gyro Rate (1) 

Roll Gyro Rate 

Yaw Gyro Rate 

3.2.3 Payload Operations 

I 
I 

14 
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ACTUAL 

+0.23 deg 

-0.70 deg 

-0.17 deg 

-0. deg 

+0.29 deg 

-0.06 deg/sec 

+0.03 deg/sec 

0 

-◊. 09 deg/ sec 

+0.21 deg/sec 

+0.08 deg/sec 



C05137297 
Approved for Release: 2025/06/18 C05137297 

JOP SECRET / H 

3.2.4 Mappit:¾s CaJnera Module (MCM) Operations 

3.2.4.1 MCM Calibration Maneuvers 

The calibration .maneuver on Rev 936 consisted. of ya.Wing the SV 180 

degrees, then pitching down 142.0 deg followed by an inertial period for the 

calibration. Geocentric rote wa.s then connected and disconnected an· 

additional time to provide a total of two pitch attitudes for MCM calibrations. 

The second pitch attitude was 154.1 degrees. The vehicle was pitched back to 

local horizontal and yawed 180 degrees to nose forward geocentric control. 

The pitch attitude as measured with the H/S upon returning to nose forward 

horizontal flight -was -0.56 degrees, ind:i.cating successf'ul execution of the 
cali.b:ra.tion sequence. 

15 
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Table 3-3 presents the two calibrations. The settling time f'or Cal 1 

is the time from initiation of the pitch down maneuver to the start of 

Frame l. The settling time for Cal 2 is the time ft'om. the removal of 

geocentric rate to the start of Frame L 

3 .. 2.4.2 MCM Recovery 

The ST-RV (RV-5) recovery is :performed with the SV yawed 180 degrees 

and pitched down, with the releas,e taking place along the SV X-Axis. The 

vehicle rate and attitude pa!'ameterf3 at RV-5 separation (Vehicle Time 

825231.8 on Rev 942) are listed in Table 3-4. 

3.2.5 Recovery: 

The pitch down maneuvers preceding RV-1 through RV~4 'Separations were 

all within specifica·tion and are SU!Dlllarized ::l.n Table 3-5. The RV separation 

performance summary is shown in Table 3-6. It appeat's that the RV-4 

separation impuls$ may have been in excess of the 166 lb-sec specification 

limit. 

3.2.6 Unsuccessful Yaw Maneuve1' for 0A 38 
.Although the thrust of' REA 1 had reached a value below that :recommended 

for continued use ( the mini yaw maneuver on Rev 1395 had shown a value of 

o. 97 lbf), the vehicle was still beipg controlled within specification. In 

the desire to extend the use of RCS 1 to the maximum and since no da,nger to 

the vehicle was involved, it was decided to execute the yaw around maneuver 

for OA 38 on RCS l. To avoid a long continuous on burn With expected further 

deterioration of' the thruster, the vehicle was commanded to yaw reverse by 

gy-rocom:passing on Rev 1441. Gyrocompassing pulses the thrusters and past · 

studies indicated that the :maneuver times should be independent of the thrust 

level of the thrusters. At Rev 1442 POGO the Roll Horizon Sensor (H/S) 

outputs were observed to be inhibited on both PACS and RACS. The cont:inued 

presence of' the :pitch H/S output indicated a single head inhibit bad occurred. 
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TA:13:LE 3-5 
P!TCH DOWN PERFORMANCE PRECEDING RECOVERY VEHICLE SEPARATION 

PITCH DOWN ANGLE MANEUVERING TIME 
PITCH DOWN CO.ABT RATE TO< 0.1 DEG/SEC 

' Desired Actual Spec Actual Command Coast Rate Coe.st Rate 
Rate Expected Actual - PGR 

±3.0 deg (PDWN) (s,ec) (Sec) (Der.1:/s~c) (Deg/Sec) (Deg/Sec) 
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(deg) (deg) (:ft) (deg) 
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Attempts to VBE the negative OA and_ su·bsequent yaw forward failed. These 

C.J,Jlllands were in PJyTIJ A; whereas VBE of PMU 3 was executed. There was 

L-,=-.uf~•icient tirrn~ l·c~ma'nirg l1cfor1,-' 1-;tat;on fa. to send VBE cf 1MU A. 

On Ikv 144>; POGO 01:10-wjng the neg,.,ti.c, OA and ,Y,1,w forv:Hrd, tl·:e vehic.le 

we.s stable and fly'c YLg LOSe fo.cward ( 110 n/s inhl bi I.:,)• 

Evaluation of 1~layback data from Rev l41+2 POOO (recordh2 on Rev 1441) 

showed that the H/S Jnhil)it occurred d.uring tbe f'ine mode po; t,i '..>n of the yaw 

reverse. 

Due to the longer than anticipated time to reach the gyrocorn:passing 

co,,st rate of 0.19 deg/sec (coarse mode PWM saturation limit) the 2500 

s -• on•t cu1;.rs1c, mode bJ"r,·co:,·_ras:.:dng p(Tio•.•. was insufficient to complete the 

m:,. or por Lion or.· the· 1· 0 :.:cgrce mn.neuver·, 

The observed t::.me to reach coast re..te (2200 seconds) was arproximately 

600 seconds longer tha:- expected from previ :•us analyses. This time comparison 

,.,,ss\uue,,; an initial yuw error of 0.1 degree, whereas the actual error is 

unknown. 

Since the time to reach coast rate is dependent upon the magnitude of 

t1-e initial error, it is uncertain as to whether the unexpectedly long time 

tc re,,.'..:h oa:;t r·nt,, wa"' h,caw.;e or a small i ni tJal error, or a combtnat'i on 

of lo;; ancl unbalanced thrust levels from RCS 1. Subsequent gyrocompassi ng 

co::pu~e:r. simulations L:.dicate a definite dci::en·ience of time to coa::;t rate on 

the i,bruster force levels and thruster in,bs.2-anee observed on SV-7. Results 

of these simulations will be summarized 5,lcng ·with the post RV 4 g:;0 r·o­

compassing tests in the Solo report. 

When the ACS was switched from coarse to fine mode, the roll gyro was 

sensing an orbital rate component of approximately -0. -:16 deg/second. This 

i': be::;,;ntl. th,: 0.021 deg/s,~ 1.: PhM Eaturation limit in i'L:.e mode. 'l'hus, the 

~W 2.",_'li attitude incrcas12d in a positive direction until H/S inhi 'bit 

Jcc-~~::.,red, (ap:proximatE::1y 12 degrees), resulting in a tumble. 3ubc~equent 

orbit evaluation revealel an approximate ,;eh:lcle attitude of -~'8. T deg in 

pi td1 and Jl1P,.o deµ; in ynw at th<, time of the:• OA burn. 
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Aft::oc· OA 3(3 while the SV was gyrocompassing back to nose forward 

attitude, the H/S reac.:~uired the earth and completed the gyrocompassing 

maneuver ~-Ii thin the ex:;:,ected time. The di rec ti on cf yaw for the return was 

in the ne!;ative ya·v. di:,·ectlon,, 'f'h.e :iircction c:f e:;yror:omp:rn•::i ng is cler,cnde~t 

u1:ion the : olnrity 01· t>e -1 ni l.ial c.r 'T ,:ignu.l. Fo1lmving t.b is ;·1ancuve:i.·, tlie 

vehicle was in the normal nose forwa~·d attitude at Rev 1443 POO0. An MlVl 

to M2V2 trc.nsfer was executed on Rev 1h47 with Ml remaining on. 

As a result of this ananaly, no changes are contemplated in the vehicle 

or command seqt;.ences since no standard sequence will be established for 

gyrocomps.ssing. Tin:e for the coarse mode portion of any future use of this 

maneuver -:•Jill be selec ":ed utili ZLJ.g ~he results of' the s tud,y of this anomaly. 

The ACS o:i:;eration ws.s :'Or:mal. 
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J. 3 REACTION CONTRot SYSTEM (RCS) 

3.3.1 Flight Summary 

SV-7 was the first vehicle with a complete set of soft seat valves 

for the thrusters and propellant for the RCS was drawn only from the small 

RCS Tanks for the first 1013 revs. With the hard :,:;eat valves used on SV-1 

through·SV-6, it was proven tha:t non-volatile. residues (NVR) from fuel stored 

in the RCS Tanks would eventually cause the Valves to leak. Nb leaks were 

observed on SV-7. On· Rev .1013, Isolation Valve 2 was opened eonnectin:g RCS 

Tanks 1 and 2 (3 and 4 were not installed) to the OAS Tank and RCS ~ropellant 

was drawn directly from the OA Tank. 

RCS flight history is shown in Figure 3-1. The Primary Reaction Control 

System (RCS 1) -was used through Rev 1449 {Day . 90) when control was S"Wi tched 

to the standby system (RCS 2). Switch to RCS 2 was occasioned by the 

unsuccessful yaw maneuver on Rev 1442 as discussed in Paragraph 3.2.6. 
The REA and REM temperatures have been clusely watched in the past to 

signal RCS leaks. As seen in Figure 3-1, the temperature levels for SV-7 

remained constant throughout the flight. 

3.3.2 Propellant Consumption 

Since SV-7 was the fir,st vehicle to be le1;1.k free operating of'f the 

small. :RCS Tanks, it ~s possible for the :first time to get an accurate 

average daily consumption rate. 

consumption averaged 2.6 lb/day. 

Over the f':i;rst 1000 revs, propellant 
; 

As far as could be determined with the 

less accurate measurements when the OA Tank was connected, the rate 

remained constant until Solo when the duty cycle changed. 

Thruster Perfo:rmanc~ 

Thrust levels were determined using the individual REA ell.amber pressures 

with the exception of REA l where thrust was determined from 'gyro data~ 

Figure 3"".2- is a plot of the normalized thrust over the mission li:fe. The 

dashed lines are the ±8 percent run to run tolerance allowed per specification. 

As can be seen all of the yaw thrusters and the two low activity pitch roll 

thrusters.degraded while the active Thrusters 3 and 7 r-emained healthy 

throughout flight. All REA duty cycles were slightly lower than previou,sly 

experienc.ea.. 
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'Iota.'... pulse cmmt f'or RCS 1 c::hrough Rev 1i49 is sho,,,·1 in Figure 3-3. 

The method used to a:ietermine }Jclse count was c::..ecked during Solo by coc_:c_:,aring 

continuous record sequences with the sampli::g system 1.rned. f'or Fj_gure 3-3. 

For the high d'.lty REAs 3 2.nd 7 1 the accurac., is ±30';t; fo the o Lller th 1. s tcrs , 

tte technique does not give an accurate count and can be used only to verify 

the thrm;ter has a lc'n,r duty cycle. 

3.1~ CRBTT /\JJJll:.;T :'YW ... '.E:M (OAS) 

3.4.1 Orbit Control 

The OltS was ut:'..lized 43 times dur:i.ng the acti Ve mission an.d 21 times 

during the Sol.o phase. 

specif:.cations. Bees.use of the ·cm.completed ya· .. ; reverse :;18.neuver disC\E'::ed 

in Paragraph 3.2.6 the vehicle wss yawed 14E:.O degrees a:-:c,~:. pitched -28. 7 

degrees at the time of burn for OA 38. ThiD r ::ul ted ~ n , he L'.l. V sh(Y,m n 

Table 3-7 whereas the burn actually produced a L'. V of -17 .15 fps along the 

vehicle X Axis which is within 4</i of the planned. T'his burn should have 

been prevented by the VBE which was sent to the wrong PMU. 

CstaJyst bed P~'Ps~~:1re dr01·, e:hibi.ted a:, ei,rly grar1ua·1 decline; however, 

it suL:,eqLent.Ly :o.ta:/ 1; zed at :.:.:p:prox:i mai.cly ~5 :rsi. 

Deboost 

The c.eboost was S'c.cccessfully accomplish'?d ~dth five engine pulses 

(Oi'\;: t:1ro;i1:h (,3). 'I':1is c01visted of J'ou:· 7 second fi1·in,;,3 :rnd one ~15 

second firing wiLh c,:'f-1,;imes ol' 5 seconds be:ween :firings. ?otal firi::; 

duration was 515 seconds to B,chie·;e a planned ,.egati ve veloc::.. ty increme::t 

of 188 feet/second. A sixth firing was programmed for 180 seconds to bring 

about propellant depletion;. depletion 1,ms observed at ap:,proximately 85 

seconds into this burn. 'l1he engine per:'ormance during all burns was 

nominal. 
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Firing 
Number 

1 

2 

3 
4 

.·. 5 

11: 

12 

22 '. 

23 
24 

25 

26 

Revolution 
Number 

:.289 
., >338 

386 

435 
437 
484 

•• 534 

581 
583 
630 
678 

727 

776 

778 

'824 

873 
922 

970 

972 

OR:BITAL .. ADJUST. SYSTEM·• ;1?:!!:RFORMANCE 

Jmpttlse 
Delivered 
(lb-sec) 

9176 .• 
2366o.,i:<~, 

tY.'\\.';,··,.; 

11509 

••• ·Planned 
L1 V 

(ft/sec) 

i3.69 
• 35.32 

... 19.20 

17.24 

,;'.16.80 

40.54 • 
.. -20. 76 

19.31 

· 14.56 
14.25 
39.67 

.-16.47 

'5.28 

22.34 
34.40 

:'.17.65 · 

• 21.20 
•• 14.50 

36.69 
-17.88 

16.36 

· .11.06 

'55 

-22.27 

Achieved 
L1V 

(ft/sec) 

13.79 

35.70 

-19.30 

17.49 

1.7.05 
41.02 •• 

. -21.o6 

19 •. 46 
14.67 
14.72 
40.32 

-16.81 
5.41 1 

22.56 
34.31 ·.·• 

Error 
(percent) 

,to.71 

+l.08. 

+1.61 

• . . -:-24• 57,,'c'{\f:tr. , ::+O. 28 
17.91 :\/· <·,; • .. +l.41:, 

21.44 +1.14? 
14.64 
37.12 

-18.10 

16.71.;·· 

17.30 

14.69 
40.62 

-22. 57 

+1.50 • ;;, 

+l.37 
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( 

OA 
Firin;: 
Number 

31 

32 

33 
34 

35 

·1 .. , 

*=<·' ._J'-

40 

41 

42 

43 

47 

48 

50 

51 
52 

Revolution 
Number 

1019 
10')2 

1100 

1149 

1197 
1:246 

1248 

1295 

1343 

1392 
11+\o 

1443 

1459 
1 11.89 

153(~ 

1587 

1635 
16:14 

17UO 

1717 

1733 

1749 
176·r 

1782 

1798 
1811.i-
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• TABLE 3-7 (Continued) 

Im:pc:lse Planned Achieved 6.V 
Deli. ·:·ered D. V "'~ V Error 
(lb-sec) (ft/sec) (ft/sec) (percent) 

2:.: 38 47.35 48.59 +2.63 

is 309 -2i>. 61 -26.97 +1.33 
15024 32.28 33.07 +2.44 

6381+ 13.96 14.10 +0.96 

11::.85 24.15 24.77 +2. 51~ 

16568 36.18 36.83 +1.78 

7928 -17. 61 -17.69 +0.49 

9780 21.60 21.91 +1.39 

7729 17.C)7 17.39 +1.90 

< 33 19.6( 19.95 +1.48 

L<·09 3'.J.4'( 35.79 +0.90 

'(518 -16.63 -12.75 -24.30 

3,~17 -8.16 -8.69 +6. 54 

10~27 23.1~ 23.58 +1.89 

ll394 25.60 26.10 +1.96 

8153 18. 70 18. 73 +0.15 

10582 24.07 24.42 +1.45 

t288 16.00 16.26 +1.63 
, 67 1(,.00 16.28 +1.72 

b:~70 l:J,OU 16.32 +2.00 

6:43 16.00 16.04 +0.25 

cl21 16.00 16.0 0 

IS081 -Hi.oo -15 .. 9 -0.63 

6097 16.00 16.03 +0.19 

6103 16.oc 16.08 +0.51 

6118 16.00 16.14 +o.86 

* Vehicle i:.ror,erly u.rieuted. 
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V 
TABLE 3-7 (Continued) 

OA Revolution Impulse Planned Achieved AV 
Firing Delivered AV AV Error 
Number· Number 

(lb-sec) (ft/sec) (ft/sec) (percent) 

53 l830 626@ 16.00 16.59 +3.69 
·54 1846 5829 -16.00 -15.47 -3.32 

55 1863 5981 16.00 15.91 -0.57 

56 l895 8963 .65 23.92 +1.15 

57 10052 00 27.65 +2.42 

58 l976 18.o8 

59 1998 -27.37 \ 

60 1998 -27,31 

V 
61 1998. -27.29 
62 1998 -27.37 

63 1998 -78.62 

64 1998 To Fuel -31 
Depletion (Estimated 

from length 
of depletion 
burn) 

V 28 
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3.5 LIFEBOAT II SYSTEM 

3. 5.1 13a.y 10 Batter,r Induced Errors 

Again for this i'light, two Ty-pe 29 Batteries were installed in Bay 10 

adjace:1t to the Lifeboat Magnetometers in Bay 9 and introduced ert'ors. A 

Calibration Test on Rev 52 produce,i these results: 

A. Telemetry bias on both D201 and D202 channels is O to 1. 5 milligauss 

(me); th,,,·ef,, ·e, nu correc ~ion 01· data for telemetry bias is 

rec:_uired. 

B. Induced magnetism errors are :3imilar to -chose on SV-5 and SV-6 and 

th:: L:i-fe1,oat :ly,3tem wovJd ope•, .. t,~, Withic it,: at.titi.de nJ:iceif·.,at.ion. 

Additi,:mal conf'L·rnation o:f Lifebmn:. ::apabili ty was obt,=dned durii:g 

recoveries ;-rhen magne-:-ometer readings ir'dJcated e2Tors of L:>ss than O. 5 

degrees in ,itch und ·; 1J,W for RV--.l and 7,,s. th:rn 1 .0 <!egr 1.,e 'or IN--.ir. ':'hl·r:e 

values are well -:-Ji thin the allocated error o=· 2. ,.. degrees. 

Yaw Attitude Determination 

Periodic yaw attitude determinati test:_; re :ult:; ace ,:hm-m in Fl.:;urc 3--4. 

These tests are performed as a backup in the event of an ACS malfunction. 

Si rice a 1 degree yaw error would result in a 6 milligai.,ss change in the .::1Q 

magne tcmeter ~ a l deg:r·ee error would be di!'ficult to detect without 

eGta:JliGhin,J: the magll'--' ~omcter distortion error while ACS control is normal. 

Based on these se.::c1e tests, errors of' 0 to 1 ,~egree in yaw and 1 5.cgree 

L, pi f;ch wo, :ld be cxp-,.:tcd if' L'. fel1oat ,:e u:: 1, 0 d ";o ,Jeboost, 

3. (, ELEC'I1RICAL Dn3TRIBU'l'ION A.l\ID POWER (ED.AP) 

Solar arrays were extended on Rev 1, Power m:.t:Put frcm each ler.s 

ezcee,led the s1Jecifica(,ion value. Degradation from normal orb:! t environments 

was 4.7% after 103 (1656 revs) days. However) an anomaly occurred on Solar 

Array Leg 1 on Rev 232 wM.ch reducec:. the output by 1/2 panel for approximately 

15 ninutes du;_'ing the lllumina-':ed period. Solar Array Leg 2 exhi.b i ted. a 
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similar p:::·oblem cc: Rev 495 reducing the output by 1 panel for 7 minutes during 

the illuminated period.. l'he reduced output time for both legs increased eacl1 

week of flight until Rev 1266 when the reduction extended throughout the 

illuminated period. 'r:his :power loss did n::,t com:;r'.Jmise the missi :::r; objecTi ves 

s :".nee power generated f".OY'':,inue<l 1;0 '"ie gr, ac.er tfo•n power u.:e'L 

The =·ault wa:, tra,·e<;_ tu a change in s :::lder en the connect::.ng boaris wh:1 ch 

ws.s more suscepti"i•le to tr-ccnaal fluctuations. Thls more brittle solder led 

to separation between the trace and the post connector. All fGture Solar 

Array connectors have jumper wires installed in addition tc the t::·A.ces, wr:~_ch 

will eliminat•:o the problE-:1 on future: fJ.igh-.-s. 

Main Hus Vol t:::c.ge 

The Mrd.n Bu:: vo1ta,__:;e varied from a luw of 25.9 lo a h-:.gh of 31.5 volts. 

The allowable range is 2~. 5 to 3?-0 vo1h,. Low 1a~:ge volt· g,., was • bl.ai11ec 

d,::"ing J)B.yload operation:.:: with a bus load ~,:~ 51 am:cs. Higr, voltag2 :iata ;;as 

g~,,hered during c:C-1B;rge cyr::les. 

Power Capabilcty and Usap;e 

Fower usage :,"anged from. 31.3 to 412 am:c hoursf;_ay. Tb.2 412 arnr hours/day 

e~·.:ecded the 300 ~a:ieulat,:d anrp-J1ou s/day :1pnbili:y. TG's di,1 cicc•r du,h1g 

t,,.:s :per•i 1.d _J_nJic .. t' ng tb•.:: ,c_;;eneratL:g <..'.apa.,'.li ty e::ceeded __:,9J amp-:1ourc/ 

d2y when Ioaded heavily. Excess capaci Ly wa:.:; d.cmonstrated wl th K2s occurring 

on Re'J 3 and on random revs until Rev 28 after which K2s occurred essentiallJ 

every rev except those with heayY payload o:per2tions . 

. All Ty-pe 29 futteries operated j_n a de:~irable. envirorr0 ent (41~ °F to 50"F) 

3. 6. 4 Pyro Battery Perform.a.nee 

Pyro Battery 1 st3-bilized at 1.9 tc 5O°F wh1ch rri.nlmize, self d" sc-harge 

during the minsion. Lift of.L' cupc,..:ity wac 11.194 arrip-hours and after 103 d1ys, 

the usage :;:0r instTclitlentation and :":'elf dir;,::harge was 5,22 amp-hours which 

1,,f a rcs•.1ual ca~ac:ity o-r' ),.97 ~p-,hour:. Cell degradatic;m life still 

ava 1 lable ,rrn 21 days. 
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P;yTo Battery 2 follm:ed the ;:;arne pattern with the exce:ption of 23 days 

cell wearo:J.t life remaining. 

3.6.r:; Lifebo,t 3attcry Performance 

The Lifebcat battery c:perated normally in a l~8°F to 49°F environment 

throughout the entire mission. A total of 214 amp-hours remaine,3- at the end 

of 103 mission days from an initial 3c; amp-hours at launc:i. Rernainirg cell 

degradation life was 23 days. 

3. 7 TRACKING, TELEMETRY f.:'.:ID COMMAND (TT g~ C) 

3. 7.1 Trackinfa 

There were four repor">.:>d data lo:0 ses on SV-'( ,,;hich have been attributed 

to ne;w antenna :p::c,jtern "ho:_es". The ~rincipal e:haracteristic:s of the statior; 

pcrnscs during iih .:h thu da';c, 1.osl:>es occurred are surrJ!Jlli.:.'ized in Table 3-8. 

Pass RTS 

125 GUAM 

146 COOK 

154 COOK 

1208 COOK 

TABLE 3-6 

STATION PASS CHARACTE?I3TICS WHPN ·;A'J'A LOS'~ 

Vebicle 
Side 

Right 

LeJ°t 

Right 

Tef' 

Maximum 
Elevation 

67° 

63 ° 

60° 

sso 

Antenna 
TJs,:>d 

60 +'+ 
_j_ u 

60 ft 

46 ft 

1;.6 ft 

R2nge at 
Maximum 

Elevation 

156 nm 

125 run 

151 nm 

136 nm 

Elevation 
Angle·* 
o:t' Loss 

59°A to 
46°D 

41 en to 
2no;1 

54"D to 
45°D , 

Duration 
of Loss 

37 sec 

20 sec 

l6 sec 

*The A or D code refers to whether the elevation angle is on tbe ascension 
to the maximum elevation angle or descending frx'l the maxtmum eleva.tlon 
angle. 
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In the first three instances, real time data was lost. At 1:x)8 COOK, 

only Tape Recorder :playback data on the 1. r( MHz Subcarrier was lc,st. 

Review of sir.:;nal strength data f'rcm ,,:ever:il pa.mer; hav in1i: s;milar· 

ch:iract,: i,tJc:s buL ,,;,i· no data 1Jr .. ,o',,J_t:: rc:vealrcd .::·a1lid an,i :,igh fluctuations 

of signal :::trength at h:'..gh elevatio:: angle. It is 1 therefore, concluded that 

the data lesses were due to new, ve:ry small area antenns holes in the antenna 

pattern for SV-7, In particular, the 2 second loss of Tape Reco,·d,,r' aatn on 

Pass 1208 COOK coincided with a signal strengtl1 : :c ·e:1::e of' J1 cTlm and a rct .1 r n 

to c.he P'-'e 0:Lms sign&l 2'trength leV'=:;_ :.,f' -S4 dBm w.i "::hin two secor~d~;. 

Alt2,m:gh it is J;rocable that tt::: ~ni tial los,:; cf data is due to the 

antenna ho] e3, the d:o.ra~ion of the data lm;s is influence cl by the abil:i ty of 

the RTS ,:,o reacq~1:Lre the downlink signal or:ce it is rea.Uzed that data loss 

has occurred. 

3. 7. 2 Telemetry 

).7.2.1 General Perfo!'11lance 

Telem t ·y ~;ysl.e1n p r.,'ormance w atisl'actOi'_: h1·cu!'.:h01Jt th·· i'li1='.hl,, 

PCM Side 1 W'.~S utilize~i. on all acti '!2 2tation cou;acts except Revs 9 and 18 

;.rhen Pet,,1 Sid2 2 was che:::ked. SGLS l was utillze,:;. on all active station conLacLs 

exce:r:,t for periodic checks of SGLS'2 at the following revs: 9, 18, 130, 243, 

j73, 471"' 58l~, b97, 811, 924, 1054, 1151, 1265) 1~78, 1477, lh92 a 1 1d u:,06. 

Opercction of both SGLS links was satisfacto1·y, ez,.-e,t as nol.ed in J'aragraph 

3.7.1. In addition, op•ccr::ition of the PCM System c1u.·ing tape r,:::c,.rcli.ng and 

operation cf' the Tape Rec.Jr,iers (Tape :hecorder 1 :o,n.:. 2) was nor·md. throughout 

+;he flight. Tape Recor e, 2 wrn nse ::atisf9.cl.orily on Revs O (ascent), 124-

'.2~, 140-li~l, 162, and :::t3b for read-in and Revs 2, 133, 1L9, 166, and 936 

for read-out, respectively. 

3.,r.2.2 Instrumentatior: 

Table 3-9 present::: -:,he im:trumen 1"ation Rnomalies at lift-off. 
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TABLE 3-9 
INSTRUMENTATION ANO:M/\J1IES AT LIFT-OFT' 

ITEM 

Primary 1:/\. Charnbe1' lTes:'ure 
Monitor 

Thruster _1 Temperature 
Monitor 

Lifeboat Regulator Valve 
Clo:,c~ Mo:1 '. tor 

DESCRIPTION 

I c.,pera.tive ,i.ue to def'cc-ti 
transducer. 

Erratically ind.teated incorrect 
temperature, usually 80° high. 

Will occasionally ir;ciicate a fll!! 

(,-~osed) wi0·Ji th,': Hegul2tor Valv,.: 
op"'n and gas flowing. This is 
an instrumentation anomaJy only. 

3.7.3 Command 

3. 7. 3. 1 General 

The vehicle SGLS command e,~uipnent was utilized to receive more than 

2C million bi ts with no vehicle problel'l indications. 

3. 7. 3. 2 GFE Comman:i System 

A. Extended Comm::nd System 

T'he ECS resp,·mded satisf'actorlly in all command moder, resulting 

l.n th<c loa • ,·g of 24r:;,, ,,65 srcs in me:icry. O:f hse ;sl19, SP:-:.· 

loaded, 110,539 were output by both PMUs :for decoder processing. 

•:J:J.e remain~:.e·:' were erased prior to t:-ie:ir time lc::t'::Sel mate hes. In 

load:.ng the 249,965 SPCs, the:,e were no command rejectE attributable 

to the EC'3. 

The accuracy and stabili~y of the ECS Clock, as computed for each 

flight segment, are listed in Table 3-10. 
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TABLE 3-20 

ECfl CLOCK }'ER:.."ORY.lANCE 

Se5!!!:ent Accuraci Stabilit;y (Avera13e 6 Hour Period) 

1207-1 2.28 parts in 107 6.28 p3.rts in 1010 

l:?07-2 2. 7J pHrts in 107 3.e9 :parts in 1010 

120'(-3 3.02 parts in 107 1.62 parts in 1010 

1207-4 3.25 parts in 1,,,7 
,; 1.09 parts in 1010 

B. Minimal Colllll\r:md Subsyst,~m (MCG) 

'I'he: MCS res:pcnded correctly to all ,:ommanding. 

c. Remote Decoder/Backup Decoder 

Both sides of the Remote Decoder were used for each of the five 

recoveries. Performance of both sides was ctetermined to be 

ac•.ccptablc. t>irough analysis o:f telemetry data. 

D. Con:mand System Usage Summary 'T'hrough Rev 1656 

System Total OperaUng Time - Hours 

ECS 

MCS 

Re·mote Ix;:coder 

B1:v:kup Decoder 

2432.6 

10.h 

2.6 

0.1 

3.8 MASS PROPERTIES 

A history of SV rr:as .3 properties throl,ghout the flight are ts.bulated 

in Table 3-11. 
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TABLE 3•11 

SV-7 MASS PROPERTIES 

)> 
0 
0 a 
< 
(D 

CENTER OF GRA,VI'rr ~ OF INERTIA 

J)ei;cripUon Weight {inches) (sfog.tt;2) 
{11>) 

a. -0 
x y z Ix ' I I 

y z 
..., 
:::0 
(D 

Prebunch 24958 1970,4 -0.21 3.01 7228 204080, 204123 
CD 
II) m Lv en 
~ 0\ 
I\J 
0 

Sep from Stage 2 21945 1981.2 -0.26 3.39 5037 l.72902 
Arrs¥s Depl.Oyed 0° 21945 1981..7 -0.26 3.39 6238 173973 1751:87 
Att.e:r Subsat Eject 21423 ,, 1.985. 7 0.28 3.85 5988 l: 70$92 lT...148 

I\J 
0, Prior to Drop 1 21079 l<,74.2 o.28 4.51: 5958 175310 17::391 -0 
0) Af'te:r :Drop l 19529 1997,8 0.30 3.48 5746 143ll2 144344 -...... 
00 

Prior to Drop 2 • 18821 1983•7 0.31 4.26 5724 1425'72 1"'3Sl.5 • 
(') 
0 
0, ...... 

Arter Drop 2 17329 2004., 0.34 3.14 '5516 12187'2 123260 

Prior to Drop 5 16914 '' 1994,1 0.35 3.88 5506 121#45 122~33 
c.> ...... Af'ter Drop 5 16518 2003.2 0.36 4.56 5407 108904 U0332 
I\J 
co ...... Prior to Drop 3 16259 1998,9 0.37 4.81 5400 107815 1C9297 

After Drop 3 14711 0019.1 o.4o 3.47 5191 93916 95544 
Prior to Drop 4 13894 2004;6 o.43 4.35 5197 90384 91,994, 
Atte:r Drop 4 12463 2019.9 o.48 2.9). 4998 84091 35939 
Prior to DebQQst U946 2013.2 0.50 3.03 4997 81329 3301.3 
Eni DeboQSt 11580 .2008,l 0,51 ":!.13 4<:l0h 79228 :c:977 

PRO'J)JCT OF IP.TIA 
{slug-ft} 

I I, I :q- xz yz 

... ,648 524 l.7 
-668 741. 17 
-668 748 3 
-24:l.. 1115 .. 28 

-254 1512 -28 
.. 226 110 -25 

-244 337 -26 
.. 219 -769 -23 
-232 -609 -24 
-219 325 -27 
-225 318 -28 

-199 -590 -24 
-'218 .. 531 -25 
-199 -llo8 ~a2 
-208 -1160 •,22 

-214 -1200 -22 ! 
ll!..) 

~ rp 
'8 
~ 
0\ 
J 

-;i 
4='" 

0 
0 
(J1 

1-1 
w 
-.l 
N 
l,,,O 
-.l 

)> 
"'O 
"'O a 
< 
(D 
a. 
o' ..., 
:::0 
(D 

CD 
II) 
en 
(D 

I\J 
0 
I\J 

~ 
~ ...... 
00 
(') 
0 
0, ...... 
c.> ...... 
I\J 
co ...... 
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3.9 PREFLIGHT WINDS ALOFT LOADS ANALYSIS 

'Pable 3-12 pre:,cnts a chronological tabu] a.tion of' the wind.s aloft 

computer runs ::·or SV-7. The results are plotted in Figure 3-5, 

The loads and control analyP's , ornpuLer s:i·nulr,.tions lendi:1g ~~o 1a;mch 

we~~e accomplished without violutL:g "-lllY of the cst;::,.blished vehicle conotraints 

and resulted in repeated Go for l2.uc1c:h recommenrSations. An R-2-T day prelird~1ary 

winds loads data check run was accotr:rlished on 29 October 1973. These dat& 

checked the Martin Ma::·iec:.ta Crn•pc-a r:i on (r .. ~4:C) inde 1end.ently ge·•erated dut:: 

w1c~11 w~th1 n c,11 spccLieJ 11m]_l.-s .. lJlC ver·ifi,~d Lhe SHAC daLa ;·esulh; au 

being 2cc,c:ptable by letter (MMC 'T:-Y-31890) dat2d :23 October 1;73. 

3.10 ~:OLIB ARRAY (SA) 

D~· ,lr :nncnt amt eJ·eci.io11 uf I.Le fe/'L (.-Y) 8 1, i. shown i:1 Fig1x:·e .3-G aL, 

for the ri.:;ht (+Y) SA in Figure 3-7• The arrays WE.::e deployed at the first 

station psss, INDI, arid were repositioned from +18) to 0° at KODI on Rev 1 

for ma:zim,,:ir1 output at the flight be-:::s. angle of Cc. 

3 .11 'I1HEHW\L COJ';J'I'.RO~, 

3 .11.1 Mid ::-md Forward. Sections Inc] uding MCI? 

The flight temperatures of the Mid, Forward Section and MCM are 

sucmarized in Table 3-13. This data indicates that the thermal desi1';L of 

these sections :provided the Tequired orbital temperature control. No desi1;n 

ch:::,nges are forthcoming as a result of' SV-7 flight :performance. 

3.11.2 Ae:ti ve Therm,~,l Control (ATC) 

Tb, ··,,ference tercpetaturc, '1BEF' for l:,hc M' "·.0 cl.ion film :paih ATC 

rcma 1.m:u 1·,,lati vely c0nstant i'or :he fj 1"St three Sc::::;m1::nt::; o .. f the nlsc.don a,:d 

then experi'::nced a g1~ac~ual cooling of approximately 3 °F during -:he fourth 

segment as .:-hown in Fif-cTe 3-8. The rate of change in TPEF is s.;,proximately 

the same as the rate ob2erved on sv-5. 'lne RV Heeter contro1 zones, which are 

ac ti vcly coPtrull c:d 1·e.! .jtL ve to TR~.f' were e;en,0,ra_1_1y withl n 1 "F uf TREF. No 

reason fur ':.he cooling has been det:.errdned. 
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TABLE -;,-12 

ALOF'T SUMM'JffiY 

BALLOON RELEASE TIME 
T-?,0 T·-12 T-~ T-3 

3aoo RUN A'r STC TIME 
T-24 T-8.5 'T1 ,, .. -.) T-1 

)> SV E3tructural Loads: "O 
"O --, 

Bending Mom, % Limit Load 56.61 60,42 58.26 55,98 0 
< 
CD 
0.. Critical SV Station 1,902. 1,902. 1,902. 1,902. 
o' --, 

Elapsed I1ime, seconds 45. 73 60. 57 27.38 64.27 
1:::0 
(D 

24,388. 42,000. l1-7 ,OOC. CD Altitude , feet 9,oco. 
Q) 
(/J w 
CD co SRM ,c·;i .ic:, J1'or·c e: 
I\) 
0 % J\.llowable 32.30 48.09 49.44 31.0 N 
0, -- SRM Nt1mber l l l 1 0 
O> --..... 
00 Pitch or Yaw Pitch Pitch P~tc 1] Pi·:ch 
(") 
0 TVC Usage for Control: 0, ..... 
(..v % Allowaiole Expended 76. 90. 86. 2L -J 
N 
c.o SRM Humber I 1 1 1 1 -J 

Vehi 0 le Response: 

Maxim·Jlll et q, 7b a:'.l owa bl e 36.45 53.39 51.99 44.91 
Maximun; etq, deg-psf 1,137. 1,845. 1,815. 1,56L, 

Elapsed Time; seconds 33.62 30,04 29. 74 29.88 
Altitude, feet ' ··1-:i. ···,4, ~~J, .,_,, 6. 10z4'TO. l0z260. 55 :150, 

T-90 Min T-0 

.... -- .... - .... 

58.22 55. 73 
1,902. ,902. 

29.94 51.05 
10,J9C'. 3c,293. 

38.19 32.40 
1 1 

fi 1:,·h P'.tch 

31. 79. 
1 1 

53.16 46.68 
l,'342. 1,623. 

29.90 29.92 
10 z~63. 1 (\ 3';'+, \./' u • 

0 
0 
(J7 

I---' 
w 
--.l 
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--.l 

)> 
"O 
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CD 
0.. 
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;:a 
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Vehicle 
Section 

Mid 
Section 

Forward, 
Section 

APSA 

DEFINITIONS 

TABLE 3-13 

THERM.AL DATA SUMMARY 

Parameter Design 
Limits 

TTCA 49/91 

Tsu 47/93 

Tsu - TTCA 5/-4 

TFWD 47/93 

TFWD - TTCA ±20 

TENC 32/69 

TTU 

DBS Panel 12/90 

SV-7 
Actual 

' 
70 

72 

2 

71/80. 

10/1 

54 

50 

55/60 

TTCA = Orbit average radiation temperature of the TCA Compartment structure. 

Tsu ;;,, Orbit average radiation temperatu~ of' the SU Compartrµent struct-ure. 

TFWD = Orbit average temperature Of each. Forward Section bay based on the 
average temperature of the bulkheads. 

TENC = Orbit (3.Verage temperature of the MCM enclosure. 

T = Orbit average Satellite Recovery Vehicle takeup temperature. 
TU 

Temperatures are in °F. 
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3.1:1..3 Aft Section 

Acceptable Aft Section temperature control was maintained throughout 

the flight. All equipment temperatures remained w;i thin design lim.i ts as 

shown in Table 3.,;14. 

The SV--7 Mt Section was configured as follows: 

o The external paint :pattern as well as the Battery ana. 

ARM Modules are configured as on SV-5 and SV-6. 

o The :forward web of' the Reaction Control Section (RCS) 

bas been replaced with a truss network. (Block change) .. 

o The RCS Tanks 3 and 4 in Bays 5 and 7 have been 

removed. 

Equipment and structural temperatures indicated contamination 

degradation to external vehicle thermal control .surfaces sinlila.r to that 

of all other flights. The amount of degradation was within the bounds Of 

preflight analysis as indicated in Figure 3-9. 
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TJIJ3LE 3 -14 

AFT SECTION CRITICAI COMPONENT T.EJv[PERATURES ( °F) 

P!>Wer Distribut:on Junction ~ox 

ChErge CUTrent Controller 2 

~~e 29 Battcri,s, Bay 3 

'J.1ype JO Battery 

Type 31 Batteri.es 

'Iype 29 Batteries, Bay 10 

Po,dtional D:riv,:· Assembly 

:'o.ar At-rays 

Inertial Refereccc Assembly 

HorlL,on Sen:~or A.::;sernbly Head.s 

Gyros 

Tank 

QU:cLd Valve 

Ca::alyst Bed 

Ta}~e Recorders 

1'ransmi tters 

Pulse Cocc Modulator 

Progrannna.-~;le Memory Unit A 

Programmable Mesory Unit B 

Cleek 

;,a ,imal Command S .1.bsys Lem 

B.CG Tanks 

Pllunbing Bay 12 

Plumbing Bay 6 

(1) Steady-state. 
(2) OA r:iot firing. 

45 

Design Limit 

3j/(O 

40/90 

30/90 

:,5/70 

-?C/: 60 

l ·,··/••2c - <J ,_: ) 

50/130 

0/130 
50/200 

t'S/JOO 

35(~00 

20/130 

-30/170 
-30/170 

-40/1!i-5 

-40/145 
-4u/l)5 

-40/149 

40/140 
::1 r;/11.io 
...J,;,, •• 

35/llJo 
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Actuals (1) 

74/78 

72/83 

43/50 
47/49 
47/50 
L3/50 
)J/86 

-{8/16:; 

105/117 
79/8G 

157/197 
72/17 

111/118 

126/160 (2) 

T3/92 
76/87 
79/94 
77/80 
S5/92 
C9/<j3 

';i2/T3 

70/91 
74/92 
79/92 
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F:.;:;ure 3-9 
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'\. \ I 

8 9 10 

SV-7 Equ.:.pment Door Temperatures 

a-

11 12 

NOTE: 

Predictions are 
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Bays adjusted 
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Predictions 
corrected for 
annual variations 
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4.1 SENSOR SUBSYSTEM 

4.1.1 Coarse Film Path 

TOP SECRET 

SECTION IV 

PAYLOADS 

I 
I H BIF003 W/2-090916-74 

Both coarse film paths (supply) loopers steerers, articulators 2nd 

ta eups) generally exhibited nominal c:peration throughout -che mission. 

Hu1ever, a SJLal.l tear ~,Tas found :::,n one frame of aft-looking camera film 

fr, Segment 3. Film pa:~h telemetry data anc:_ image ansJ_ysis indicated that 

th:: tear had modt prol~nbly occur'ed aftc:r ,>:px:ul'e, ','1er(:fo1-c,, ,in l,hc coa-se 

fiJ..m r>ath, but 'there :L: no cuncLmive evidence of th2 source 01· reason. 

There were no repeats of this anomaly. 

The now standard 5 ips maximum re·.nnd velocj,ty a·,d scan-an,c:;le 

restrictions to preclude mistracking were imposed, throughout the mission. 

4.1.2 Fine Film Path 

Both fine film :paths performed nominally throughout the mission except 

for a resonance exhibited by the forwa:cd-looking camera metering capstan at 

peak Vx/h values of the original orbit. Corrective action was modifying 

the orbit by raising l''='rigee alti tu:te 2 na·,J-::;ical miles on Rev 2,39 to avoid 

4.l.3 Command and Control 

The command and control subsystem functioned normally throughout the 

mi sion in both sterec and mono ic:od :s. The 001-\A nomi.r.al and sL.i t width oi' 

the c,.ft-looklng camera were adjusted to optimrnn values as determined by PFA. 

Optical Bar Performance 

Mr,ehanicc,l and opt: <:-al :perfo1rr,anee of buth optica" bars was nominal 

throughout the mission. 
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4.1.5 Instrumentation 

'I'he instrumentation subsystem functioned normally throughout the 

mission. When the data was lost on Rev 3 there was a loss o:f signal 

strength which is 1.mexplained. 'I'he loss doos not appear to be a 0 hole" 

since it did not repeat. No cor:rect1 ve action is indicated,. 

4.1.6 Pneumatics 

Pneumatics subsystem :performance was normal throughout the mission. 

Total gas usage m:ts 29.5 lb of the 34.0 pounds loaded. 

4.3 SUBSATELLITES 

Two Subsatellites were carried into orbit on SV-7. A 450 :pound 

Subsatellite Unit (ssu) was carried on the .. y side of the 'Forward Section. 

Separation of this SubsEttelli te occurre,d on Rev 13. 5 following an SV yaw 

ma,neuver of -23.5°. Separation occurred at -11.8° latitude on the descending 

node. A11 Subsatellite separation sequence events were within specified 

limits and the Subsatellite went on to achieve its desired orbit. 

Subsatellite was carried on the +Y side of the 

Forward Section. Separation of this Subsatellite occurred on Rev 2.9 

which coincides wi}h 22.1° South latitude on an ascending node. The 

Subsatellite separation sequence was within desired tolerances and the 

SubsateJ.li te 1:1,chieved its intended orbit. 

4<3 
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4. 4 .MAPPING CAME!RA SUBSYS':r.Eavl 

The OJ)eration and rerformance o:~ the third ST Came:::.'a System flm-.-n on 

SV-7 is considered excellent. No furictional anom'-llies were encom~te1·,,d. 

The lig:1t leak which developed i:1 the Stellar Chute was determined to 

be locate11 directly over the Fre::sure Makeu1-1 System A:J,::ewhly. The reanon 

the hole developed. cannot be determined. Extensive light leak testing on 

:,_:ub,•;:,qu·•,nt :::;ystem:-· h,c:'_,: noL r,.ve:,lell any d1_f_'e,:ts :in the chu 1_,e ,Jesign. 

Addi -:ion.al sealing and inspee:ticn have be-211 :i.ncorporate,:I in subsequecc 

chute i~,stallatio;:is. 
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SEC'I'ION V 

REENTRY VEHICLE StJ~MARY 

H BIF003W/2-090916-74 

'l'he recovery statistics are shown in Table 5..:.1 and Figure 5-1. 

Performance of the RV subsystems is suIJmia-ri.zed in Table 5-2. AJ 1 11V events 

(on-orbit) reentry and recovery) occurred as :planned and the RV flights 

follow,:=d the p2. ... edicted trajectories. 

The outer wraps of film on RV-2, RV-3 and RV-4 were torn and loose 

clue tn relative motion be:::ween the fi]111 stncks and RV ,,,.fter aeC'Lal 

retrieval induced shearing of the core pins. Aerial retrieval loads 

exceecLing the core pin strength are ex:pected. The payload cm RV-1 was 

recovered w·itho;;t loose wrarpin1•;. 

All subsystems :performed. satisfactorily and n:et all mission requil,ements, 

see T0 ble 5-2. 

5 . 2 REENTRY VEIII CLE PERFORMANCE: 

All RV on,-orbi t functions were normal and occurred on time. The :3V 

yirovL1ed a. sati.sfactory pitch angle for each RV separation. All other SV/RV 

interface functions were nominal. 

and aerodynamically stable during the atmos:pberic :phase of the reentry 

trajectory. Pigure 5-1 shows the entry conditions to be we11 within 

p1",~VL1:i.,ly c,;ta1.·1 ish(:cl enlTy boundar:cs. 1tl.so :::hown ,.,re the c:undi','.ons ai; 

the tjme c,r drogue cle:ployment which are also within the design evelope. 

5. 3 REgNTRY VEHICLE SU3SYSTEM PE~1?ORMANCE 

Two r;eco,v~ary nisc:.,·,,panci es vc0 ,-e ol)rservc:.:. d1.1r-Lng : >e :pm1t f-1 i ght 

c:::xamination of the recovered vehicles. 
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TABLE 5-1 
RV RECOVERY SUMMARY 

RV 1 RV 2 RV 3 

)> 
1-0 
"O ..., 
0 

fV serial. bber 32 31 30 

f,&, every llev Nun!ber 229 6o2 :Jc039 
Eec:o""e'rv Pate 24 Nov 107°' 17 Dec'li::rr.l 1-:i JRll 1974 

< 
CD 
C. 

Fe;1e>ed Weight (11>) (Measured 
J.eig!,t: :rram Recovered RV) 

o' l!'~rwar\\ 227.7 203,0 228.3 ..., 

:::a Mt 230.3 204.o 228.7 
CD 
CD m,;.;_ - V1 en - I-' CD 

n~wance.Percent l,0 .0.4 0.2 

.$Y Orbit. (hp X M/wp)* se.29 x 153.16/122.92 90.31 X 147,76/lli,5 .. 42 90,57 X 166,17/147;73 
S1i' Pitch Ln,i e (De"""'e) -,"'1.8 .0;7,0. .!ui.-6 

l\l 
0 
l\l 
0, -0 
a, -

R01:!Dal PIP Letitude ("W) 31.00 ~-00 17,00 

~t Location Error {li:l'Pl> 
" Ve~sus Teapot Eval'lllltion) 

Overshoot c-) 18.5 2.1 . 10.9 
...... 
00 Uudershoot (m) 
() Cross Track (nm) 2.<w. , .OE 4.2E 
0 
0, • a.covery (Ailirial) ~ 

..... 
u) Altitude (t't) - l.4,000 12:)300 .10,eoo 
...... 
l\l co Fa:rachute Conditipn No Damage l!llTl!ial, Normal 
...... 

F.etrteval Fass l l l 

ac/Pnl<iad COlldition -- Good Good Good 

"bl: ,. Altitude of Perigee (nm) 1 ha ,. Altitude Qt A~ (m), wp • Arfol,li!lent Qt Pl!rigee (a.ea) 

l:lV 4 

29 
16$6 

20 Feb 1974 

184.6 
185,4 

0.0: 

90,22 X 153.61,/l,J0.21 

-w.4-

25.50 

3,4 
4.'ll'! 

10,300 
Ml.i:ior coue dalllage. One 
suspension ll11e broken. 

l:! 
GOod. 

. 

~ 

§ 
~ 
I\) 

b 
'8 
'r.9 
0\ 
l 

~ 

0 
0 
(J1 

I-' 
w 
....J 
N 

'° ....J 

)> 
"O 
"O a 
< 
CD 
C. 

o' -, 

:::a 
CD 
CD 
II) 
en 
CD 

l\l 
0 
l\l 

~ 
a, -...... 00 
() 
0 
0, 
..... 
u) 
...... 
l\l co ...... 



) 

I -4 

~ 
I 

)> 

~ -3 
~ 
::r:: 

;a 
~ 
P-i 

(D 

,CD t -2 ,II) 
en 
(D -~ 

c., 
.. ~ "' 

-
0 

"' 0, ~ -0 m -~ -..... 00 
; -1 

("') H 
0 
0, ..... 
(,.) 
....... 

"' (0 
....... 

25. 

STEEP.BOUNDARY 

SHALLOW BOUNDARIES 

MAXIMUM 
UNBALANCED 

2~4 

13::?" 

RV 

BALANCED 
RV 

25.6 25.8 26.o 
.INERTIAL VELOCITY - 1000 FPS 

) 

80 -------------------, 

t 
0 
0 
0 

76 

T2 

r-1 68 
I 

~ 
~ 
~ 64 

60 

\ 
\ 

DROOUE DEPT,OY CONDI'.l.1IONS 

.MINIMUM 
WEIGHT 

\ 

\ 

\ 

\ 
\ 

\ 
\ 

\ 
'\ r-2 

4~ l, 
3 

\ 
\. 

\ 

' MAXIMUM ' WEIGm '-.. 

1 t I I 1 I I 56 1 1 I • 240 120 16o 200 
DYNAMIC PRESSURE - PSF 

Figure 5-1 
SV-7 Reentry Parameter Comparisons 
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A. Batteries 

OL RV 4, the Main Bu.ttery vented a small quantity of electrolyte 

tnrough the overboc:'.:::'d vent during post retri.eval sM pnient. 

Cor:::0 ecti ve action cohsisting of a case leak test has already 

been incor:corated into the battery desip;r:.. 

B. VHF Antenn& 

Or,e antenna wa,._, missing at the t'.m,a of boarding RV 4 on the 

recovery aircraft. Signal strenc,·tr~ recordings ind.:; cate thaL 

tte strength levels and patterns appear normal by comparison 

with previous flights. Ne data indicates the antenna was 

missing prior to aerial recovery. 

5,4 STELLAF TERRAIN RECOVERY (RV-5) 
RV 5 1,-,-as rmccessfully 1·ecovered on Rev 942. Recovery statistics 

are shown in Table 5-3. All RV subsystems performed normally. The SV 

provided a satisfactory pitch angle after· a yaw r·ewirBc un. all other 

interface fuL•:ti ons were nomtn, 0 1. 

The predicted im:pact point (PIP), the estimated poi:,t of' parachute 

_:_eployment (::::;PPD) and the ai:-- snatch point are shown in Figure 5-2. The 

;:iss distance between the PIP and EPPD was calculated to be 31.46 run short 

and 1. 94 run East of the ground track. The capsule was recovered at 12,000 

feet 0:1 the f'irst pass. 

TABLE 5-3 

ST-RV (RV-5) F~COVERY SlJ.Mtv1A.~Y 

Recovery Rc=ov 

Date:: 

Payload '.-leight (98.4%) 

SV Recovery Orbit 

Perigee (nm)/ Apogee ( mn.) /Peri gee An[~le (deg) 

SV Pitch An,;le (after va:: c:.rmrnd) (de,-} 

Latitude 

Longi.tude 

Altitude 

PIP 

16° o.4 1 

15L1·0 1. 2 I 

; ~-'PD 

16'° 33 1 

l'.73° 53' 

'f January 1971.J-

68. 73 lb 

90.24/154.4/124.9 
-G3.3 

Ai:::· Catch 

16° 20 1 

153° l.1.5' 

12,000 f't 
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TABLE 

RV SUMMARY 

RV SUBSYSTEM/FUNCTION PERFORMANCE ASSESSMENT 

Normal .. . +OoF 
o T,:1 CcntaJ.ne:r· = T_·,··,r, oF 

.j.'1 ntu_i _, 

. ..•... o Powe,, Usage (Watts/RV) 
On Orbit Thermal Prctec ;,ion M . . . 18 7· {F, t d ·" b · t) aximum . , _rs ay L~ or i 

Stabilized 7,1 (Ninth day in orbit) 
Al.lowable 20 

Trim and Seal Normal 

Normal 
o Al.1 bE,tteries activtlte•i. 

Electrical Power :.nd Distribution o All voltages at .least 25 volt open circuit voltage. 
o RV 4 Lai.n Battery vent•;d ,<:al1 amount of 

electrolyte overboard after retrieval 

Structure No~"mal 

Pvro Sub.system Normal 

SPin Stabilization Normal 

Retro Motor Normal 

Tr k".. T 1 . ..... d I t ... . t t· Normal ope:.··aticm even thougl: one VB.F J\ntenna was 
ac ing, e eme,:,ry an ns rumen a i~n missing_ .. on RV 4 at boa.rdin12: on recovery aircraft. 

Heat Shiel(l Normal 

Base Thermal Protaction Norm.al 

Seauential Normal 
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ACS 

),'.'.'C 

BV 

BV/sv 
DB.'3 

ECS 

:=:::.,AP 

:S::?PD 

(':-E 

;~ls 

MCM 

MCF:3 

MMC 

r:un 

COAA 

PACS 

PCM 

l?DWN 

PFA 

PGl\ 

PMf3 
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APPENDIX A 
GLOSSARY OF TERMS 

Atti h.de Co:1t:rol System 

Active Ther::.,al Control 

Booster 1/eh' cl0_, 

Booster Vehfrle/S1:Itell it: Veh'.cl, 

Doppler Beacon System 

Extended Command System 

I 
I 

ElectricaJ DistrJbution and Power 

Estim2,ted. Point of Parachute Deployment 

Gove1"IBL ,,t : Grii.i sh1,d F:quir.me" 

Hori/:.•n ._;en .or 

inch(es) pe:·· second 

Mapping Camera Module 

Minimal Command System 

Martin Marietta Corporation 

::-1autical mile 

Non Vola:ile Residue 

Oi·bit A J.,'.us 

Orbit A:\jusc: System 

On-Orbi--:; Ad._1ust Assembly 

Primary Attitude Control Sys-;:;em 

Pulse Code Modulatm· 

Pitch Down 

Post Flight Analysis 

Pitch Gyro Rate 

Predicted Impact Point 

Pressu:,'e Mc;.keup System 

H 
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APPENDIX A (Continued) 

PMU Programmable Memory Unit 

PST Pacific Standard Time 

PWM Pulse Width Modulator 

BACS Redundant Attitude Control System 

RCS Reaction Control System 

REA Reaction Engine Assembly 

REM Reaction Engine Module 

Rev Revolution 

RTS Remote 'l1racking Station 

RV Reentry Vehicle 

SBA 

SBAC 

SECO 

Sep 

SGLS 

Solo 

SPC 

SHM 

ssu 
ST 

ST/RV 

SU 

sv 
TT & C 

TVC 

VBE 

Vx/h 

Satellite Basic Assembly 

Satellite Basic Assembly Contr~ctor 

Stage II Engine Cut-Off 

Separation 

Space Ground Link System 

System Engineering Test after Fourth RV Separation 

Stored Program Command 

Solid Rocket Motor 

Subsate:Llite Unit 

Stellar Terrain 

Stellar Terrain/Reentry Vehicle 

Supply Unit 

Satellite Vehicle 

Telemetry, Tracking and Command 

Thrust Vector Control 

Variable Block Erase 

Orbit Angular Rate, In,..Track 

'/( 

TOP SECRET / H 
pproved for Release: 2025/06/18 C05137297 

\ 


