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ACTION ITEM SUl1'1ARY 

SOURCE ACTION ITEMS OPEN 

POR 9 

PAYLOAD CDR 17 5 

CDRs 111 
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OPEN ACTION ITEMS 

PROVIDE STRESS ANALYSIS ON LB ANTENNA BASED ON RESULTS 
OF THERMAL ANALYSIS 

DETERMINE CMOS SUSCEPTABILlTY TO RADIATI.ON AND LATCHUP 
FAILURES 

RELATE TM SICNAL LIST OF CDR, PC 67, TO PRESENT LIST.OF 
RUBY TEMPERATURE SENSORS 

L-12 RESOLVE IMPACT OF 32-FOOT i;OAX CABLE LENCTH ON TRANS­
MITTER INPUT MISMATCH PER CDR. PC 69 

L-15 PROVIDE LEAD TIME REQUIRf:D FOR S/C TO PREPARE EQUIP­
MENT FOR TEMPEST TEST 

L-16 RESOLVE SICNAL BANDWIDTH REQUIREMENTS OF RUBY SUB­
ASSEMBLY RELATIVE TO PERFORMANCE IN THE PRESENCE OF 
Bl • MODULATION AT A MINIMUM &- .. sec MODULATION RATE 
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REOUIR81ENT CHANGES 

81.l'OOJW/ :?-2l7 l'lfrU 

VHF PAYLOAD THRESHOLD LEVELS 

PROPOSED: +J. 3 dBm FOR MAIN BEAMS 

-7• 7 dBm f FOR SIOELOBES 
-11 dBm J 

FAST PUMPDOWN OF VHF ANTENNA REQUIRED 

SINE VIBRATION OF VHF ELECTRONICS AND DCU II REQO 

PSDA - REDUNDANT POWER CONTROL RELA VS ADDED 

CCU 11 - REDUNDANT POWER CONTROL RELAYS ADDED 

ANTENNA - POINTING A!IICLE CHANCED TO 30 DECREES FWD 
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SINGLE EVENT CO~ANDS -
NORMAL lf AMP/ HOT LOADS ON 

TR-l KEl:OIU> 

ou·ovJw1 J.-2J7 l':ttraJ 

SHEET 1 OF 5 

WCATWN 

P/1. A 

i'SIJA A 

l'Slli\ :.SPC-3 

(P/L BU-3) 

STOP ANTt;SNA - Pkll1ARY 

S£'JP. A.-.n:t.:tA - RAUC.UP 

si-;1.;;c·r l)"j NI.: llJ HOTUK DtU Ve. NO. l 

IJCU-U - t:HD llO • 

l'SD.l 

NSl'(;-4 

(P/L BU-4) 

~l'C-) 

(P/L llU-5) 

AN'ft;NHA UP 

Alflli.N:IA UUWN 
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SINGLE EVENT COMMAt-JDS SHEET 2 OF 5 

H'ICTlOM LOCArlON -----------------------
NSPt:-6 

(1'/L !SlH,) 

NSPt.:-7 

CP/L au-7) 

PRt~.AltY DATA SOURCE, PRIMARY SASEISAND 

SELECT ~OTOK. ORlVE lk,. l 

SEU:•;T TR-l ~ 4: l 

SEI.ECT ,R-2 <! l:l 

STOP !l.ECO Rl> 

r:NABLE NOR..'t.\l. P/L FUSt: 

SEl.t:CT OCU-11 CH. l ~ 'H2 KBPS 

Sl:.LECT ocu-11 CH. 2 ~ lSb KIWS 

SELECT DCU-11 TO P/L NORMAL B/& 

SEW,:CT UlU MO. l TK.\U:. l 

Sl:.LECT DIU :«>. l 1 il2 KBPS 

SELt:CT DlU NU. l 'f!W,K. l 

SE! ECT DlU NU. 2 ~ 2S6 KIWS 

s.u.:KUP u,,TA suuRu; 111 8At.:to.UI' l>ASl:.l!A:IJJ 

s•;u;<:T MOTOR ORlVE tlO. 2 

St:LECT rK-1 ~ 2: l 

St:Lt:CT TR-2 (l 4:1 

STOP R!.CORD 

ENAJSLI P/L ruse: llYPASS 

SEL~T DCU- ll CK. l ~ l>b KdP'-':;~· ----~ 

SECRET~ 11·~----~ 

I'/ I. 

PSl1A 

PSUA 

l'Su.\ 

l'SDA 

PSDA 

OCU-l1 

llCU-1 l 

OCU-1 l 

DLU ~O. 

UllJ NU, 

IJl:J NO. 

DlU NO, 

PL 

PSDA 

PSUA 

PSDA 

PSDA 

PSDA 

IJ\;U-11 
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li·J!MIIF 
WHl1AND 

NSPC-7 

(P/L HU-7 

(Continued) 

~ 

NSl'C-8 

t'Sl'C-1 

PSl'C-2 

PSPC-4 
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SINGLE EVENT COMMANDS 

>"UN<.:TlUN 

SELECT l>CU-ll CH. 2 @ Sl2 Kal'S 

SELECT Ul:U-lt 'l'O P/L 8ACKUP IS/ll 

SELELT DlU NO. l TR.ACK 2 

SELEc·r UlU NO. l ~ :.156 KIIPS 

SELECT OlU NO. 2 TRACK 2 

SEU:CT OlU NO. 2 ~ 51:l KIIPS 

R.EUUNDANT lF AMP/ HOT LOADS ON 

IUGlt GAIN A."ITENNA PIN l'ULLt-:KS (PYKO) 

Hlt;H GAlN .Ufl't,NNA PIN lULU:as (PYRO) 

SELECT l'/L FU~ AS ENABLED 

SELECT COAX SWl'rt:lt NOKMAL l'OSlTtoN 

SE Lt:t;·r OC U- l1 l'kll'l,Uc.Y l'OWEk 

SELECT ENCRYPTION 

St:UCT COAX SWl~Ctl TRANSFEll POSUION 

SECRET~ 
~-----

12 

LU(;ATIUN 

ocu-11 

OCU-1 l 

OlU t«l. l 

UlU NO. l 

UlU NO. 2 

otU NO. 2 

P/L 

+Y PA.LI.In· 

+Y PALLn 

t'Sl.l,\ 

COAX SWlT\;h 

DCU-11 CHD 19 

COAX swnctt 

Approved for _Belease: 2024/08/07 C05098500 
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(ALL OFF) 

PSl'C-6 

(P/L &1,-1) 

PSl'C-7 

PSl'C-3 

PSPC-10 
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SINGLE EVENT COMMANDS 

SELi::CT P/L 1/SPC NO,~lAL HUL'flPLl!.XEll 

HOT I..OA!JS O·i' :, 1'LSAIU.E CONVERTERS A 6t S 

n-1 il.~RD STOP 6, PI.AY8ACI\. STOP 

nt-2 illiCOIW s·rui> 6a Pl.AYtlACK STOI' 

OIU I«>. l l'OWKR OFF 

P/L 

I'll, 

l'SIJA 

!'Sil,\ 

LUCA'flON 

IJlU NO. 

DIU NO, 2 l'OWlill OFV ---· IJlU NO, 2 

~', 

DlU-11 CH. l 6i Cit, 2 DlSCONNECTl!.D 

KG NO. l DISABLED 

KG NU. 2 D lSABLED 

nt-2 1n: U> RD 

SELi::CT UCU-ll RJ::uUNDANT POWER 

SPARK 

St:LU:T P /L VSPC BACKUP KULTIPLEXEll 

SECRET 
~-----~ 
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ocu-11 

OCU-: l l 

ocu-11 

JX:U-1 l 011) f,. 

OCU-ll l.:KD i'S 

P/1.. 
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SECRET~ 

~----~ 

SINGLE EVENT COMMANDS 

u.1i111ANO •'UN\:TlUN LOCATION 

KTt;-1 P/L ISAS~O * ON p / .. 

n-l 1-'.l!ADOUT !:'So.A 

DtU NO. l POWEil ON L>CU-l I 

llCU-tl CH. l CONNJ:;C'rEO DCU-11 
CMU •7 

KG NO. l l::JfA.81.EO DCU-1 l 

KTC-2 P/L BASEBAND • ON P/1. 

Tll-2 IIEADOliT PSDA 

0111 Nv. l POWEil ON OCU-ll 

OCU--11 CH. 2 CONNECTED ucu-11 
CHI> Id 

KG NU, 2 EMABLED lll,;U-ll 

K1'C-J ALL o•·r - :.AMt: AS l'SPC-5 

TRANSPOND UCU-ll CH. tt CONNBt;T?D ix:u-u uto •o 
ICG NO. - t:H AJSLED Di;U-U 

14 
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at;l.AY WHNa\lll> 

00 0000 
lO 0000 
10 0001 
10 0010 

10 0101 
10 Ol 10 
lo 1001 
LO 1010 
10 1101 
10 ll 10 

U. 0001 
l1 0010 
n 0100 
ll Ol 10 
ll 1001 
ll U lo 
ll 1101 
1l 1010 
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VSPC RELAY COMMANDS 

Pt .\11.L ON WW l'UWl-l( 
PEA!U. WW 'l\> Hl<.H POWUt 
DlRl:.CT 'rRANSPUtd) 
k\Jl$Y POWEil ON 

RUlfi SELECT PK lMAltY CUtN 
RUBY SELECT REl.>UNDAN't 
llUbY CWSI:: ONK l'USE ii'Cl'ASS 
RUBY SELECT NORMAi. KF/lF 
RUbY Sl::Ltt;T RED RF/IF 

~POW!la ON 

PSPC 6 BACK-UP 
NSPC 2 SACK-UP 
llSPC l BACK-UP 
Nl>PC 4 SACK-UP 
Ni.PCS BAt;K-UP 
NSl'C 6 SACK-Ul' 
NSPC 7 SACK-U? 
or'l: PILOT BACIC-IJP 

SECRET/ 
11 

Ut;ST{HATlON 

V lDt.0 PllOCESSUll 
V lDW PllOCESS0ll 
PlllHE 
RUIIY 

RUbY 
RUllY 
RUBY 
RUBY 
RUl'Y 

l'kl111:. 
PKlH! 
l'K 111& 
l'KlM& 
PK 1111 
Pll lME 
k'lt l11t. 
Pltl"11i. 
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r •a•-·1 
li·hidifi 

\ o l) :; XE CUTI': 

lO'JO 
1001 
lOOl 
1010 
lOlt) 
lOU 
llOO 
1100 
llUO 

1101 

lllO 
llll 

Approved for Release: 2024/08/07 C05098500 ., 
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RUBY COMMANDS - TTL 

00 DATA 

0000 SYNT TUNK ~ LSII 
xxoo SYNT TUN& 2 HSB 
lXXX SELECT KEOUNOANT SYNTJI 
ooxx ·ATTENUATION SETTING 
xxuo TltkESllOl.1> SEl.ECT 
xooo T!>G CONMAN~ 
lXXX. NOTCH bYPASli 
XlXX Si.JRT PULliE ENABLE 

tU.¥00 JW/ 2-ll 7l'J b-lB 

XXlX REIJUNOAHT Sl~NAJ. PKUCESSlN~ ENAl:lLE 

ouxx PULSE PRIORlT't S£t. 

xx.xx kESt.'lVE ••uK ~ 
xx.xx IJ IHTS 

SECRET~ 
~-----,. 
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SUMMARY OF COMMAND LIMITATIONS 

1. NORMAi. SANO CHANGES O:XCEPT \'ULSI:: ONLY) HUST 
!SK l'!U:CEl>l::O AND ~'OLUJWE U ISY A 'fS(; HUOI-: J, 
MND CHANG!-; FROM l,ULSE--ONI.Y l'O NORMAL ?llJST 
!SE FULWwt:O iY A ~ MULIK l, 

2. 'fSG HUOl::S 1 I\NU l AkK USKO ONLY OUklNG OATA 
COLLEl.'tlON AND ANALYSlS. 

J. ,\ n;<.; MUL•r.; l HlJS"r l'IQ:CEUI:: A rsG XOOI:: l AT 
TIIE EliD IJF A TASKING SEIJl)ENl.."l:. 

4, MlNlKtJM OATA COLU:CTlUN OUkATlUN lS o S~CONUS. 

S, MlNlHIJH AN'fl::NNA IJR!VE INTERVAL 1S O.o St:COHD. 

b. ~Pc o AN 7 USED ro sTur tAi>E KKCOil.DER :-iusT 
A<:REE WITH PREVIOUSLY SELl::C'raD DATA SYS'fEM. 

Cll-lMAHOS 
MFl-:1.lt:I> 

VSPC 9-24 

VSl'C J'J t. 4U 

VSl'C 
NSPC l 
l'SPC b, > 

NSl'C l,4, > 

Nlil'C &, 7 

SECRET~L__-~ 
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suMMARY OF COMMAND LIMITATIONS 

iWITCHING at:fWEKN PRlMAkY ~ IU:DUNDANT DATA 
SYS'Ct::MS OR u·, t-t/ST IIE ACCOHl'LtSHEI) WlrH 
PAYLOAD POWER tN. 

AN OFF COHHANU Mllb'T FOLi.OW THK APPl.lCATION 
.;F HV •Y POWER. 

9. AN OFF COHHANU SHOULD Pat:Ct-:DE 'rHE lNTEkKIJPTlON 
or HV POWEil. 

l:J • AN OFF t:UHMAND SHALL llK li.XECUTt:D 2 TO JO SKCONOS 
AFTER RTS FADE. 

l l. TIIK AN'I't:NNA MUb'T lit: STOl'Pt:D Wl nttN l'.IU St:CUNUS 
AFTER lT HAS IIEEN STARTED, 

12, THE l'USA llYPASS HOOK, PSPC l FOLWWINC.. A NSPC 7, 

MUST ONLY IS& USED llY l'ROOIWI OlKJ::1..'TlON AKO THEN 
ONLY Al'Tt:R A FAILUIU:: IN THE PAYLOAD, 

COtMANDS 
A~'Ft-:CTt;D 

PSPC > 
NSl'C b,7,1,8-

PSPC > 

l'Sl'C) 

NSl'UC 7 

SECRl!T~~-~ ,. 
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5U~.MARY OF COMMAND LIMITATIONS 

13, THE PAYLOAD RECEIVER REQUIRES 6 SECONDS TO SWtTCH 
BANDS AND ):) SeCONDS TO \".\rut IJl' W::rUkE 'l'ASKlNG OR 
CALIBRAT10N, 

14, PAYLOAD IIOT LOADS REqUIRe l20 SECONDS TO WARH UP, 

U. 600 HS&c HUIIMUK MUST ELAPSl BETWEEN TH! FIRST 
TWO VSPC• FULLOWlNG AN OFF COHHANU, TliE FIRS'[ 
VSPC FUN::TlON SHOULD ONLY TURN ON l'AYLOAll l'OWER 
IN THE LOW POWEil HOD&, 

lf), PAYLOAD POWER ShOULD BB APPLIED st:FORE TIU{ 
ANTENNA IS HOVKD, KXCEl'T WHEN DRIVING TO 
KITHER L.[Hl'r, 

17. A ·rsc; HOUK l ltl::l~UIRES J7 Sl::CUNDS TU WHPLEn:. 

. 
18. A TS<; MODE l IU;~lkU 12 SC::CONDS TO OOMPLln"K, 

COMMANDS 

~~ 

VSl'C 9-2'+ 

VSPC ( RELAY) 

NSl'C 4, S 
PSl:'C f) 

VSl'C :11,40 

VSl'C l+U 

SEGR~~--
11 
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SECRET~~-­

suMMARY OF COMMAND LIMITATIONS 

19, AN N!l~-C 2 OR 1:'Sl'C 6 MUST l'Rt.:CEUE A TS<. 
CA.i..UKA T lON li't 2 SEWNDS 

20, THE HIGH-GAIN ANUNNA MUST B& STOWED FOR HV 
HANJ::lNEitS GIU:A'.Ell THAN so• OUT 01 l'l.ANE • 

. 
21, TASKING IN THE EXCLUSION BAND SHALL BE FLAGGED, 

22, COMMANDS SHALL Bi SEPARATED BY ONE ShCOND HlNIKUM, 

23, THERE HUST B& AT I.EAST ONE PSl'C S Pl-Jl Rl:.V, 

24, Tlill: ANTENNA SliOUI..O NOT BE HOVl::D DURING TH£ 
l,A:;l" 23 S~CONDS OF A TSG HOOE l SEQWNt.:E AT 
·rHS IIEC:iNIU~ or A TASKING SbQUENCE. 

ZS, COHHANl> SEQUt:NCt:S MUST NOT aE CIIANGED IF A 
COMMAND lS SLIPPED DUE to AN lNTEUERENCI, 

cu-lMANDS 
AiFEC'fEIJ 

NSl'l:: 2 
PSl:'C b 
VSPC 39,40 

NSPC 3 l 4 

PSl'C S 

N:il'C 3, 
4, S 

SECRET~~-~ 
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SECRET~~-~ 

SUMMARY OF COMMAND LIMITATIONS 

26. FLAG SOCC~SlVK IUKNTlCAL t..OHHAHDS THAT Alti 
NOT REDUNIJANT. 

'l. 7. CIU Ut.:AL UATA SltOULD NCYr 1'E IU!CORDEO DURl NG 
'rttE LAST 15 SECONDS &-;FOR llEAO-IN E.O,T. 

28. TAPE RECORDERS SHOlll.O BE EHl'TY WHEN THEY 
ARE THANSFERIU:D, 

29. AN PSPC 5 MUST liEL DEI.AYt-:D TWO SECONDS 
FOLWWUlG THE FINAL TSG MODE l OPERATIONS. 

JO. NOR.'1AL BAND CHAN<.~ Kt:QU1RE A HlNlHUM or 5'.> 
SECONUS TO OOHPLETI!:. l'IJLSE~NLY 'l'O NORMAL 
dANl> CHANG& Rl::QUlKKS 43 SKCONOS To CO►ll'LUE 

ll. THE ANTENNA SHALL NOT BE MOVED WITHIN 18 
:n:CONDII or 'CIMB UP BOl&t:SlGHT lNTl::RCEPT 
DURING DP T.\SKING. 

t..:lll•IMANUS 
Al'Ft:c·n:o 

VSl'C XXX 

NSl'C 'l. 
l'SPC b 

NSl'C b 6, 

PSl'I.: ) 

SECRET1 
~----~ 
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C05098500 • Approved for Release: 2024/08/07 C05098500 ., 
-SECRET ~L__ __ _ 

SUMMARY OF COMMAND LIMITATIONS 

32. THE ANTENNA SHALL NOT II& HOVl::U UUIUHG 
TSG ~ODE.ii 2 AN\l J OPt:llAilUNS, 

·~ 
3 :r.,. VHF PAYLOAD CONVERT Ell Po)WER. SHALL NO'f 

Bl:: SWHCHl::U 'Wl!N POWt:lt IS APPLlt:D, 

34, -Y PALLt:T l'O\IER SHALL IE REHOVEI> WHEN THE 
DCU ll l?OWEll CuNVERTEll.S All£ SWITCHED FROM 
PRIMARY 8 RE~UNOANT AND VISA WRSA, 

JS, ENCRYPTWN B,YPASS SHA.LL HOT 81': ClVEN WlTIIOUT 
WRITTEN PROGaAK AUTH01UZATION, 

36, -Y PALLET POWER SIIAl,L l!I APPLlKD DURlNC 'fHK TlME 
THAT THE SY 1S lN THH. n.ACKlNC STATWN CODE, 

17. THl LIS TSU iu;~uu:s 111>.2 St:C 'CO COHl'LKTl lk THl: 
LON<. MOU! AK1> _____ SWkT HOD&, 

WMl-1,\NOS 
An·i::i;n:u 

ssiii; 4, , 
vsiii;, 40 o 41 

VSPt; ( !U:LAY 

llVC: B • 

PSPC 7 

HVC: A 

22 
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TS 

8UU03W/:.t-;U7l'io-8J 

SHEET 6 OF 7 

~ 

TS 

T(l) 

T(l) 

T(l) 

HANDLIYIA 
IYEMAN CONTIOI. 
MffM 

25X1 

25X1 



C050985. Approved for Release: 2024/08/07 C05098500 ., 
SECRET~ 

~----~ 

SUMMARY OF COMMAND LIMITATIONS 

311, A LB Sll>kT HOUE TSG IS REQUIRED Ii:£ THE BEGINNING 
ANU END OF A Lb TASKING PERIOD AND WHEN TKE 
BAND IS CHAMGBD 

39, A VSPC 3S HUST PkECEOE VSPC 39 
A VSPC 36 HUST PRECEDE VSPCa 40 AND 41 

40, VSPC. MUST BE SENT lN PAIRS 

41, THE FIRST two VSPC■ SENT IIHEN PAYLOAD POWEk 
IS OFF HUST BE S~PAK.ATEO 8Y A HlNlMUH OF bOO MS, 

42, PAYLOAD PUWEK HUST BS APPLIEIJ 81!:R>KK TTL VSPCa 
CAN BE LOADED IN TKE PAYLOAU MULTIPLEXERS, 

43, WITH THE 1'.XCEP'UON o;• (41) ABOVE CUHMANOS WA'f 
HAKE UP A VSPC, COHHAND PAik SHOULU II& Sl:;PARATEU 
!SY 200 HS AND MOVEl> AS A WHHANO PAIR lN THE 
EVENT OF A INTEKFl:JU:;NCE, 

TS • TASK SCHl!:OUL! RESPUNSlBll.lTY 
T(l) • S/W RESPONS18IL1TY 

OlllWHlS 
Ai'Ut.'TIU> 

VSl'C (ltELAY) 

VSPC l Ill! l..A Y) 

-SECRET/I~-~ 
2J 
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Approved for Release: 2024/08/07 C05098500 ., 
SECRET~I ~ 

RF LINK CALCULATIONS 

1111003W/2-2l71 '16-8l 

FREQUENCY: 2217.5 Milz MODULATION: PCH -FH/FH 

DATA f<ATE: 128 KBPS 8111-M xpond, narrowbtnd or 256 KBPS BIi·" R/0 narrowband ur 
512 K~PS 811-M R/0 and 2~6 KBPS Blt-M R/0 on 1.7 MHz SCO wideband. 

RECEIVED SIGNAL r-owtR with: 60 Ft. Dish 46 Ft. Dish 14 ft. Dish 
·- ,.__ ·- --·--- --

: 1. Spacecraft XHTR PClwer (4W) dBm 
2. Spacecraft RF Line Losses d6 

3. Space~raft Antenna Gain (min.) dBi 
4. Effective Radiated Power dBm 
5. Space Attenuation (750 n.m.) dB 
6. Polarization Loss 
7. Atmospheric Loss 

dB 
dB 

81. Ground Antenna Gain• 60 ft Dish dB 
8b. Ground Antenna Gain - 46 Ft Dish dB 
Be. Ground Antenna Gain• 14 Ft Dish dB 
9. Signal Power at RCVR Input dBm 

REQUIRED ~ICNAL POWER: 

10. Noise Density (t) dBm/Hz 
Ila. Noise Temperature (T•450°K) dBl°K 
lib. Noise Temperature (T•l70°K) d8/°K 
lie. Nol,. 7emµerature (T•376°K) d&/•l 
121. RCVR IF Bandwidth (B•SMHz) dB.Hz 
12b. RCVR IF B1ndw1dt, (B=1,S MHz) dB.Hz 
13. Noise Power (NP) dS. 
14. Required CNR (FM Threshold) dB 
15 Total Required Signal Power dBm 

+36.0 +36.0 
-2.0 -2 .o 
-3.0 .J,O 

+31.0 +31.D 
-162.6 -162 .6 

-0.5 -0.5 
-0.5 -0.5 

+48.2 ------
------ +47.'.i 
.......... __ .,. ___ 

-84.4 -85.1 

-198.6 -198. 6 
26.5 ........... 

........ 22. 3 

-- -- .... ------
67.0 67.0 

------ ------
-105.1 -109.3 

12.0 12.0 
-93.1 -97 .3 -- ----, 

9ECRE1:i&-------~ 

. 
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+36.0 
-2.0 

-3.0 

+31.0 
-162.6 

-0.5 

-0.5 
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+33.S 
-99.1 

-198.6 

----·-
----·-

25.8 

------
It.I 

-111.0 

12.0 
··H,O 
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l·hMiii 

., 
SECRET~~-~ 

RF LINK CALCULATIONS 

8110v3W/2-237196-8J 

SHF.ET 2 OF II 

GROUND ANTENNA: 60 Ft. Dish 

SYSTEH MARGIN for: 

------""- :16. Noise Power (NP) (line 13} dBm 
·, 17. Total Received Signal Power {line 9) dBm 

18._ Actual Carrier-to-Noise Ratio (CNR) dB 

19.. FM Improvement ~B 
20. Data-to-Noise Ratio (DNR) dB 

21. Required SNR (BER•lxlo-5) dB 

22. Required Increase 1n SNL for KG-46 dB 

23. System Margin dB 

CARRIER-TO-NOISE MARGIN: 

24. Carrier-to-Noise Ratio (lfne 18) 
25. Required CNR (FM Threshold) 

26. CflR Margin 

dB 

dB 
dB 

128 KBPS 

BI!.J-M 

-105.1 
-84.4 
+20.7 
+18.5 
+39.2 
-13.4 
-1.5 ... 

+24.3 

+20.7 
12.0 
+8.7 

SECRET1 
~-----

21 

512 KBPS Bit-Mand 256 
KBPS 819-M on 1.7 MHz SCO 
512 KBPS 

-l 05. l 
-84.4 
+20.7 
+13.0 
+33.7 
-13.4 
-1.5 

+18.8 

+20.7 
12.0 
+8.7 

256 KBPS 

-105.l 
-84.4 

+20.7 
+10.3 
+31.0 
-13.4 
-1.S 

+16.1 
·-

+20.7 
+12.0 

+8.7 

HANOUVIA 
IYIMAN CONTIIOI. 
SV:TIM 
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SECRET~ 

~----
BU'OOJW/ l-237l!Hr8l 

RF LINK CALCULATIONS SHEET 3 OF If 

GROUND ANTENNA: 46 Ft. Dish 

128 KBPS 
SYSTEM MARGIN for: B19-H 

16. Noise Power (NP) (Line 13) dBm -109.3 
17. Total Received Signal Power (Line 9} dBm -85.1 
18. Actual Carrier-to-Noise Ratio (CNR) dB +24.2 

19. FM Improvement dB +18.S 
20. Data-to-Noise Ratio (DNR) dB -42.7 
21. Required SNR (BER•lxlo•5) dB -13.4 
22. Required Increase in SNR for KG-46 dB -1.5 
23. System Margin dB +27.8 

CARRIER-TO-NOISE MARGIN: 

24. Carrier-to-Noise Ratio (Line 18} dB +24.2 
25. Required CNR (FM Threshold) dB 12.0 
26. CNR Margin dB +12 .2 

SECRET~ 
~----~ 

27 

512 KBPS BI0-H AND 256 
KBPS BI9-M on 1.7 MHz sco 
512 KBPS 

-109,3 
-85.1 
+24.2 
+13.0 
+37 .2 
-13.4 
-1.S 

+22.8 

+24.2 
12.0 

+12.2 

256 KBPS 

-109.3 
-85.1 
+24.2 
+10.3 
+34.5 
-13.4 
-1.5 

+19.6 

+24.2 
12.0 

+12.2 -

HANOI.I VIA 
IYfMAN C0NT101. 
M11M 
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C050985. Approved for Release: 2024/08/07 C05098500 ., 
SECRET lUVOO)W/ .t-237l96-lll 

RF LINK CALCULATIONS PACE II OF II 

GROUND ANTENNA: 14 Ft. Dish 

SYSTEM MARGIN for: 

16. Noise Power (NP) (Line 13) 

:11. Total-R~fved Signal Power (Line 9) 
18. Actual Ca~rler-to-Noise Ratio (CNR) 
19. FM Improvement • .. 
20. Data-to-Noise Ratfo (DNR) 
21. Required SNR (BER•lxlQ-5) 
22. Required Increase in SNL for KG-46 
23. System Margin 

CARRIER-TO-NOISE MARGI~: 

24. Carrier-to-Noise Ratio (Line 18) 
25. Required CNR (FM Threshold) 
26. CNR Margin 

dBm 
dBm 
dB 
dB 

dB 
dB 

dB 
dB 

dB 
dB 
dB 

256 kbps 
B10-M 

-111.0 

-99. 1 

+11.9 

+11.0 

+22.9 
-13.11 

-Ls 
+8.0 = 

+11. 9 
+12.0 

-0.1 

SECRE"f~~--
za 
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• PROBLEM 

Approved for Release: 2024/08/07 C05098500 • 
-SECRE~~--

LORRI I 1.7-MHz SCO DATA PROBLEM 

POOR QUALITY 256-kbps Bl~-M DATA FROM 1. 7-MHz SCO 

• AN!,LYSIS 

jju,'QOJW/ 2-23 7196-113 

- REVIEW OF STATION TAPES 1161C, 2009C AND 3918P SHOW ASYM'-\ETRY 
OF 1. 7-MHz SCO, UPPER SIDEBANDS ARE 6 - 8 dB DOWN FROM LOWER 
SIDEBANDS 

• SOLUTION 

- LIMIT AMPLITUDE DIFFERENCE BETWEEN UPPER ANO LOWER SIDEBANDS. 
TEST DATA AND ANALYSIS SHOW DIFFERENCE SHOULD BE LESS THAN 
3 dB 

CONTRIBUTOR 

PAYLOAD 
TRANSMISSION LINE 
TRANSMITTER 
TOTAL 

ATTENUATION (dB) 

<1.0 
<0.2 
< 1 .s 
"Q:T 

SECRET~ 
~----~ MNDI.IVIA 

IYIMAN CCINTIIO&. 
fflffill 
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SECRET~ ~----~ 

oH'IJU3W/ i-23 719 &-ttl 

RF LINK ANALYSIS MARGIN SUMMARY 

\.KOUND AN r ENNA SIZE 

60 FT 116 FT 111 FT 

MODE CNR SNR CNR SNR CNR SNR 

TRANSPOND 128-kbps +8, 7 dB -t-21t. 3 dB +12.2 dB -t-27.8 dB N/A N/A 
DATA AT BASEBAND (NOTE 1) (NOTE 1) 

T/R READOUT OF 512-kbps +18.8 dB/BB -t-22.8 dB/BB 
DATA AT BASEBANO--SLMUL- +8. 7 dB +16. 1 dB/ SCO +12.2 dB -t-19.6 dB/SCO N/A N/A 

6C~Eg~~s:~J:P! tA ~!~~" (NOTE 2) (NOTE 2) 

A 1. 7-MHz sea 

T/R READOUT OF 256-kbps N/A NIA N/A N/A -0. 1 dB +8.0 dB 
DATA AT BASEBAND (NOTE 1) 

NOTES: 

1. FOR TRANSMITTER DEVIATION OF :O. 35 MHz 

2. FOR TRANSMITTER DEVIATION OF :t0.6 MHz BY BASE3AND SICNAL AND !:1,5 MHz BY 1. 7-MHz 
SCO. ALSO FOR 1. 7-MHz FSK SCO DEVIATION OF :2113 kHz. 

SECRET~~-~ 
JI 
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• 

• 

BASlC SYS'l'rlt RE4Ulllt:Ht:NT 

SECRl!T ~L__ __ 

DATA ENCRYPTION SHEET 1 OF 3 

Et«:kYl'T ALL DIGITAL PCM PAYLOAD llATA AS LONG AS POSSIBLE. lN THE EVEN'f OF FAILUHJ:: o~· 'rHE ·rwo 
KG-4() UN11'S Uk FAlLUkE OF 'fHI:: CODI:: <:UNVERTERS ·nu: CAPABILITY TU IIYPASS THE ENC,lYl'l'OllS ANI.I WOE 

1:0IM::RTEKS lt_HALL BE l'KOV lDED ." 
··-." 

IMPLEHl':NTAT CUN or THE 8ASLC IU-;QUIR.EHl!:NT 

- AU. PAYLOAD PCM DATA SHALL BE Etl:RYPTED ll't' MEANS OF ·rwo 1«,-41> UNLTS. 

- PCM PAYLOAD DATA SkALL BE RECORDED, Kt:PRODUCED, AND SIGNAL. CONDITIONEU IN l'l.AIN '£EXT. ONLY 

THE SIGNAL t.:oHDI'flONED PLAIN n:x·r llATA SHALL BE CODE CONVl::RTt:1.1 FOR EN<:kYPTLON AND CODE t:uN­

VERTED AGAIN FOR TaANSKlSSION lN CYl'HEK TEXT TO A DESIGNATED RTS. 

- IN <:ASI:: or A Ki;-41, MAL~'UN(.;'flON ONLY SINGLE TAPI:: IU:t.:ORDl-;R READOUTS AND DATA TltANSHlSSlONS IN 

CYPHER TEXT WILL Bl POSSIBLE AND PERMISSIBLE. 

I 
- tt+- CASE BOTH KG-4b UNI.TS dECOHE lNOPERATIVt:, TH! CAl'AlHLlTY TO IIYl'AS:i THE P<.:M DATA, ORIGLNALLY 

APPLT~Ll TO ElTHEll KG-46 UNlT, SHALL BE PROVIDED. 

S ECRl!tjL___~ 
12 

KANOUVIA 
IYl!MAN CONTIIOI. 
MTIM 
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• 

• 

SECRET~'-------~ 

DATA ENCRYPTION 

U1PL~:.>.£NTATlON OF TiiE RASIC R~:QUIREl1ENT (CONTINUED) 

ISlf00lW/ 2-237 l<J6-8l 

SHEET 2 OF 3 

- SIMULTANEOUS DATA TRA~MISSIONS OF PLAIN TEXT ANI> CYPHER TEXT SHALL nE PREVENTED BY APPROPRUrE 

OOHHAND OPERATIONS. 

TEMPEST CONTROL Pl.AN 

- THF T~PEST CONTROL PLAN ESTABLISHES CERTAIN PROCEDURES, APPROACHES AND POLIC lES TO BE FOLLOWED 

IN ntE OF.SIGN AND PRODUCTION OF CERTAIN PORTIONS OF ntE PAYLOAD, DATA HANDLING EQUIPl£NT, SYST~ 

n:sT ~UlPMEr :, 

• TE.'fPEST TESTING 

l T IS Pt.A:.}IED TO SUBMIT iH~: PALL~:T TO A COMPREHENSIVE TEMPEST TEST IN ACCORDAt«:E WI nt A TEMPEST 

TEST Pl.AN. nu; TYPES OF TESTS TO 8E i'ERFORl1ED ARE HIJACK TESTS AND NONSTOP TESTS. IN ADDITION, 

H[JACK TESTS, POWER LINE CONOOCTED AND SLACKLINE CONOOCTED TESTS WILL B! PERFORMED OH.TIU: ncu AND 

CLOCK Jln'ER, POWER LINE COMDIXTED AND SLACK LINE CONDUCTED TESTS WILL SE PERFORMED ON 'ntE PAYLO,\D. 

SECRET~'-------~ 
u 
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C0509850~ Approved for Release: 2024/08/07 C05098500 -
-SECRl!T~~-~ IHYOOJW / 2-2l 7l !Hr 113 

DATA ENCRYPTION SHEET 3 OF 3 

• TKHPt:s·r n.:sT PLAN 

THE SYSTEM Ll:.VEL nl{l't:ST n:sT l'LAH• TO BE l'UBLISHIID, SIIAl.L Dt:FlNt: THE Tt-:ST 06.Jt:CTIVt:, TIit: Tl::ST 

PROVISIONS AND Tilt: 'tEST RJ::QUIREH!NTS. 

----- -~"" 
• TDIPt:ST 'ft:ST OBJt:CTIW 

DDIONSTllAn: ·rHAT ANY WHl'llOHlSlNG ~NATIONS ARt: lU':IJi.'f.:t:1> TO A I.EVt:L WK~ UHAUTHOlUZhl> lNTt:kl:.STEU 

OBSEH.VEllS ~ \,'NABU TO EXTRM;T EXTRANEOUII ENERGY RiLATl::I> TO THE CLASSlFll,;ll PAYLOAI> DATA BIU.,1.. 

PROCESSED. 

• Tl:J1P~T n:s·r KESULTS 

' 

UPON COHPLKTLON OF THI:': SYSTEM Ll:.VEl. TEMl't:ST TESTS, A RJ-:PoKT WILL iiE lSSUt:i, BY THI-: l.St: SUHMAJtlZINt; 

THE TEST RESULTS AND Il>ENTU'YINC ANY Pott:HTIAL PHOBLl::H AREAS. 

'-, SOLUTIONS TO ALLEVlATK AX't POTENTIAL PROBLEM All!AS DISCOVll:lll;D l>URlNG 'rHESE TKSTS Sl-iALL ~ 

NEGarIATED AS ll.EQUIRED. 

Sl!CRET~ 
~----~ 
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: ...... --------------------------.. 
( 989 '. 

li·hfdlfl 

TAPE RECORDER 

AND 
DIU MODIFICATIONS 

SECRET~ 
~---~ 

JS 
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C05098500 - Approved for Release: 2024/08/07 C05098500 ., 
(J~;;rj SECRET"~ 

~------

ll U UOJW / 'J.-23 7 l 9 &-8 l 

-.-::-1-111111jliiil•J■d■d■&l•,_ ______ r_AP_E_R_E_co_R_oE_R_A_N_o _o_rn_Mo_o_1F_1_cA_r_rn_N_s __________ _ 

1 A1'E RECORUER • HAROIIAJU: 

e C.:1.EAN, ~LUBIUC.:ATl:: AND 1'1:.RFORM 81:.AAlNG s1..;1,Al"UKt.; ,\NALYSLS ON ALL Bl::AklNGS 

• STAKE HODULt::S TO TUE MOTHERBOARDS 

e llil>'T ALL KKA T S l NK IIKALtU::TS ( 2 ) 

• lliSTALL lN TYl'l:: .)8 1rnC.:LOSURES (ils~Yl't:: jij THlRU LEG .:iUPPORT) 
-......... 

TN'E Kt;CORDER • Tt::ST 

e ADD DIGITAi. BIT l:.RROR KATt Tt,;ST 

e OELl::Tt:: PERFORHANC.:E TE:ST ASSUClA'fED \lllTH ANALl'G Ol't:RATION ONLY 

• H.LOU.:Ell IU:ljUlllliU llMIDWlDTH TO: lU kllz tu bOO kHz 

DlU 

e l!«;UR!'ORA Tt::S ~IOlll F!C,\TlON TU l•RJ::Vl::N'f iJX.:KUI' 

SECR E!T~L___ __ __J 
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ll·Mdltt 

INSTRUMENTATION 
►. 

SECRET~~-~ 
J7 
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C050985. 

~) 
ii·hMiii 

Approved for Release: 2024/08/07 C05098500 • 
SEGRET~~--

LORRI II INSTRUMENTATION LIST 

• IJISCIU:'l't:'S l SPS 

TOTAL OF 40 AVAILABLE 

ll USl::IJ 

9--S~~ES 
·---,,, 

• ANALOGS l SPS 

'l'UTAL OF 16 AVAILABLE 

lb USl::IJ 

• ANALOGS 1/6 SPS 

TU'l'AL OF b4 AVAll.ABl.t: 

>l USl::D 

11 Sl'AR~:s 

SECRET~~-~ 
3t 

_________________ A----'p'-'-p_ro_v_e_d_for Release: 2024/08/07 C05098500 

IU'OUJW/;t-23/. 9trtll 

MNDUVIA 
IYWANCONtlQt 
mma 

25X1 

25X1 



C05098500 - Approved for Release: 2024/08/07 C05098500 -., 
r~~;f1 -SEGRE"F~ ilfOUJW/ 2-l.3 719frol 

25X1 

INSTRUMENTATION LIST SHEET 1 uF 3 

sv 
MEAS DISCRETE STATE 

L-1 NO DESC!U PT [ ON SPS e t 

----------- -------------
X75t OlU NO, t TRACK SELECT t TRK2 TRKt 

X7SZ DlU NO. t BTC DISA/ENA t ENA DlSA 

X753 DlU NO. t 256 l<B DATA SEL t DlSA ENA 

X754 DlU NO. t StZ KB BATA SEL t DISA t:NA 

X755 DIU NO, z TRACK 51!LECT t rRKZ TRKt 

X7SS DIV NO. 2 BTC OISA/fNA t ENA DISA 

X757 DlU NO. Z Z56 1(8 DATA SEL t DlSA ENA 

X758 DIV NO. z StZ KB DATA SEL t DISA ENA 

;,r.759 SPARE l 

X760 DCU-1 l CONflG, NO ,3/NO. t OR NO.Z t NO. t/Z U0.3 

X76t DCU-t I CONflG. N0,2/HO. t OR H0.3 t NO. t/3 H0.2 

X762 SPARE l 

X763 DCU-l[ DELAY NO. t INPUT LOW/HIGH t HIGH LOM 

X7G4 DELAY SI Gi-lAL NO.t MICM/LOM t LOU HIGH 

SECRET~ 25X1 
KANOUYIA 
IYIMAN CCNTIOL 

Jt MTIM 

Approved for Release: 2024/08/07 C05098500 



C050985. 

SIi 
MEAS 

Approved for Release: 2024/08/07 C05098500 • 
SECRET~ 

~-----

INSTRUMENTATION LIST 

ii U0OJW/ J.- 2J 7 l 'ltrlt l 

SHEET 2 OF l 

DISCRETE STATE 
L-1 HO DfSCRIPTION SPS 0 t 

X 

X 

X 

X765 DCU-[I DELAY N0.2 INPUT 

X7S6 DELAY SIGNAL N0.2 

LOI.UMIGH t 

HIGH/LOW 1 

X7G7 OCU-11 CONFIC~0.1/N0.2 OR N0.3 t 
·~· .. ..__,___ 

X7~8 KG'S BYPASS/NORMA~ t 

X76S DCU-11 COMMAND RELAY P.OSITION B/A t 

X77~ DCV-11 CM t ON/OFF 

X77t ocu-11 CM 2 ON/OFF 

X772 DCU-11 PWR SUPPLY A ON/OFF 

X773 OCU-11 P~R SUPPLY BON/OFF 

X774 SP~RE 

X77S R.F. SWITCH POS, HORMAL/XFERED 

X77S PAYLOA~ FUSES HORHAL/BYPASS 

' X 777 SP~RE .._..,_ 

X778 HIGM GAIN ANT tST HOTl~H LIMIT ~M 

SECRET~~---
• 

t 

Approved for Release: 2024/08/07 C05098500 -------------------~---

HIGH LOW 

N0.2/3 NO.t 

NOR HAL BYPASS 

A B 

OFF 

OFF 

OFF 

OFF 

BYPASS 

tsr 
110TION 

OH 

ON 

OH 

ON 

N?Rt1AL 

HANO\IVIA 
IYl'M,\t,IC0Nf1101. 
fflffM 

25X1 

25X1 



C05098500 
Approved for Release: 2024/08/07 C05098500 • • 

(~~;;r~, SECRET1 

ii·hUiil INSTRUMENTATION LIST 

SY 
MEAS 

L-1 NO DESCRlPT ION SPS 
-----------

X xn, TAPE Rf:C t Pt Z z: 1 /4: 1 SELECT 1 

X ;<,.780 MIGM GAIN ANT MTR UP/DOWN (BACKUP) t 

X7M SPAlfE 

,'<U,Z SPAF.E 1 

X X783 MIGi-i GAi ... ANT MTR UP/DOWN (PRIMARY) 1 

X784 SPAl'tE t 

X785 ~;PARE 1 

X78,6 $PAF:E 1 

X X7e7 TAPE RECORDER NO. 1 R/1 E.O.T. 1 

X Y.788 TAPE RECORDER NO. t R/0 E.O.T. t 

X xu., TAPE RECORDER NO. z R/1 E.O.T. 

X X79e TAPE RECORDER NO. 2 R/0 E.O.T. 

SECRET~ 
~----~ 

Approved for Release: 2024/08/07 C05098500 

iilF003W/ ;.'-23 7l'Jb-63 

SHEET 3 OF 3 

DISCRETE STATE 
0 t 

-------------
T/R\ Z: 1 
T/RZ 4: 1 

DOI.Iii 

C,OWN 

NQ 

NO 

NO 

HO 

T /Rt 4: 1 
T /f'.? 2: 1 

UP 

LIP 

F"/1 r.o.r. 

R/0 E.O.T. 

K.I I E.O.T. 

KIO E.O.T. 

.W.OUVIA 
IYIMAN C0NflOL 
mn» 

- 25X1 

25X1 



C05098500 - Approved for Release: 2024/08/07 C05098500 ., 
(J: ... I 1•r 

~ 989 
-Sl!CR ET ~~-___J 

ANALOG INSTRUMENTATION LIST SHEET 1 OF 2 

sv 
MEAS 

L-1 ti".> 

X609 

X6\0 

XS l t 

XS\Z 

X XS\3 

X X614 

X XS\S 

X X6t6 

NOTES: 

; :EASUREt1ZtH 

OESCRIPTtOH SPS RAHGE 

----------------------
DIV NO. l TEMPER.ATURE <EXT,TS-5> -30 - 160 DEG 

KG-46 NO, l TEMPE FA TL'P.E C EXT, TS-6) -30 - \60 DE<:. 

LOU BAND ELECT BO;r.. TEMP <EXT, T~:-7 > -30 - u;,, DEG 

""'· 
LOU B~ND AtHE~HtA TEMP <EXT, TS-~) 

'··· .. ,_ t -so - 15<? DEG 

TAPE RECORDER NO. t TEHP CEXT,TS-1> t •. -30 - t 6Q OEG 

TAPE RECORDEP. NO. 2 TEMP (EXT• TS-2 > 1 -::0 - 160 DEG 

HIGH ~AIH ANT MTR TE11P <EXT, TS·-4 > -30 - 160 DEii 

VIC•EO PROCESSOR TEMP <E:<T,TS-3> t -30 - 169 DEG 

ALL TE11FEF.A Tl..'P.E SEtf'.=ORS APE L':'-4\072-0'112 

EXCEPT )1.612 1-lHICH IS A t6t6Jli.'-J3. 

X609 T~R•J ;<(::t, (.F'E F'OIIEF'Et• ,.:,.,t,10 CNIOITl(•NED 
8'( TME w: .. sT. TME SE1l3•:•RS .:.F:E SL1f'POIED BY HIE 
LORRI II CONTKACTO~. 

X822 AND X823 ARE ALSO LS41072-00Z SENSORS, 

X X70t PAYLOAD A 81JS VCL TS Q - 33.0V 

0 - 5.0 A X X702 CL'RREt." SENSOR t HAG Al1P > 

HlGM GA(H ~HTENNA POSITION \COARSE) t 

SECRET~ I 
,z~------~ 

X l'.703 0 - lSO DEG 

__________________ ...!.A~P:2P~ro~v~e~d:._1_f~or,__,R~e:"..'l~ease: 2024/08/07 C05098500 
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f 

F 

F 

F 

F 

F 

F 

HAt,tOU 'IA 
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C050985. Approved for Release: 2024/08/07 C05098500 • 
SECRET~ 

~----~ 

ANALOG INSTRUMENTATIGN LIST SHEET 2 OF 2 

SV 
MEAS t1EAS\.'RE 11UH 

L-1 ~l◊ Dt:::SCR !PT I ON src: Rnt-lG!:: 

--- --- - - - - ~ -- •• 

X X7')4 41 G~ Gt.IN .:l'ITEtH~A POS Ir I 1:,11 ( F'INF.) t 0 - 25 ['IEG 

X X7C'S HIGH GAIN ANT f'OS IT t •)N EXC l TAT r •:>~I 4.!HV - S. •~GV 

X70S LOI.JBAND ELECT BUS A 0-33.Cl' V 

X.707 LO!-!l!-AND ELECT BUS 8 0-33.0 V 

X X.708- P~YLOAO l' SUS VOLTS 0 - ::13.0 V 

SECRET~ 
~-----

Ill 

___________________ A_p.._,p_r_ov_e_d_f_o_r _R_elease: 2024/08/07 C05098500 
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SECRET~ 25X1 

r~;.;;L·1 d li'00JW/:.!-237l '.Hr1U 

ii·hFiiiF INSTRUMENTATION LiST 5HEET 1 OF 5 

SV 
11EAS 11EAS\.1~EHEHT 

L-1 NO DESCRIPTION SPS RANGE 
----------- ---------·-

l<8~t LOI-IBAND F.LCCT TEMP l 1/6 TBO 

l!.802 LOI-IBANI) ELECT TEMP 2 1/6 TBO 

X803 LOhlBAND ELECT TEl'IP 3 ~- t/6 TBO 
-----------

X804 LOI-.IBANO ELECT TEMP 4 
-,, 

t,,-; TBO 

X805 LOI-IBt:INO ELECT TEMP 5 t/6 TBD 

X806 LOHBANO ELECT TEMP 6 \/6 TBD 

XS.07 LOI-U?AND ELECT TEHP 7 t/G TBD 

X808 LOHB.:\NO ELECT TEMP 8 1/6 TBD 

X809 LOI-IBAND ELECT TE11P ~ t/6 TBD 

XS.10 LOI-IBt:INO ELECT -t-5 .0 voe MON t/6 TBD 

X81 l LOI-IBAND ELECT -5.0 voe MON l/6 TBD 

X8t2 LOI-IBANO ELECT +15.9 voe MOH t/6 TSO 

X8t3 LOI-IBAND ELECT -tS.0 VDC MOH t/6 TBO 
, .. 

X8t4 LOMBANO ELECT 1-za.e voe MON \/6 TBO 

xats LOM BAND ANTENNA POSITION t/6 0 - toe DEG 

-SECR!T~ 
I 

ltANOUVIA 25X1 
lvtMAN can101. ... MTIM 

Approved for Release: 2024/08/07 C05098500 



C05098500 - Approved for Release: 2024/08/07 C05098500 

SIi 
MEAS 

• 
SECRET~~-~ 

INSTRUMENTATION LIST 

L-1 NO DESCRIPTION 

X8t6 OCU-1 ! POWER SUPPLY tlO, l VOLTAGE 

XSl7 OCV- t I POMER SUPPLY NO, 2 VOLTAGE 

X X8l8 TAPE RECORDER NO. \ MOTOR HON[TOR 

X8t9 TAPE RECORDER NO, 2 MOTOR MONITOR 

X820 l(Ci-46 HO. t 5.0 II MON 

X32t l<G-46 NO. 2 5.0 V MOH 

X822 OC\.1-1 I TEMP (PRIMARY) < I NT, TS-9 > 

X823 OCU-11 TEMP <REOUNOANT><INT,TS-t0> 

X8Z4 DIU NO. t S.0 V PMR MON 

X825 OIU NO. 2 5.0 V PMR MON 

X826 SPARE 

X8Z7 SPARE 

X828 SPARE 

X829 SPARE 

SECRET~ 
~----~ 

llH'UOJW/ ;l-23719&-tn 

SHEET 2 OF 5 

t1EASUREMEIIIT 
SPS RANGE 

\/6 

t/6 

l/6 

t/6 

\/6 

t/6 

t/6 

t/C. 

t/6 

t/6 

t/6 

t/6 

t/6 

\/6 

TSO 

TBD 

0 4.50 V 

0 - 4,50 V 

4,40 - 5.06 II 

4,40 - 5.06 II 

-30 - t6S 

-30 - t6S 

0 - 5,06 V 

0 - 5.06 V 

DEG F 

DEG F 

HANOUYIA 
IYfMAN C0Nf101. 
SYSffM u 

__________________ __:_A...:,P::..,:P:..:_ro=--v:...:e:..::d__:_f.:::or:__:__R.elease: 2024/08/07 C05098500 

25X1 

25X1 



C05098500 - Approved for Release: 2024/08/07 C05098500 • 
SECRET~ 

~-----

INSTRUMENTATION LIST 

sv 
nEAS 

L-1 NO DESCRIPTION 

X830 SPARE 

X83t SPARE 

X83Z SPARE 

X X833 PAYLOAD - 5.0 YDC HOH 

X X834 DATA STREAM C~ECK B 

X X83S MWFE TEMPERATURE t <LIO> 

X X83S HWFE TEHPER~TU~E 2 C IF AMP) 

X X837 MWFE TEMPERATURE 3 <~EDU~ IF) 

X X838 t1WFE TEMPERATURE 4 < TSG > 

X X839 MWFE MOT I OAO'S TCHPERATURE 

X X840 MWFE AH~ I ENT LOAD TEMPER.:.Tl.'RE 

X X84t \I, P, TEMPERATURE t < DC/DC A) 

X X84Z V.P. TEt1PERATURE Z CDQ/DC B) -~ 
X X843 'I,,.. TEMPERATL1RE 3 < ,.VLS~ AM,.) 

SECRET~ 
~-----

SPS 

t/6 

t/6 

t/6 

1/6 

1/6 

t/6 

t/G 

\/6 

1/6 

t/E: 

t/6 

1/6 

t/G 

1/6 

ijli'OOJW/ :l-2J7 l 'illr!SJ 

SHEET 3 OF 5 

HEASUREHENT 
RANGE 

-----------

-4.80 TO -5.50.V 

0 - 5.06 V 

-t0 - 170 DEG ,, 
-10 - t70 DEG r 

-20 - 170 DEG F 

-20 - 170 DEG F 

-15 - 22~ DEG F 

-ts - zza DEG ,.. 

-20 - t7(.I, DEG F 

-20 - t70 DtG F 

-te - t70 DEG f 

-­___________________ A~p~p_ro_v_e_d_f_o_r R_elease: 2024/08/07 C05098500 

HANOUYIA 
IYfMAN CCNTIOI. 
M'IUI 
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C05098500 -
SY 
1'1EAS 

L-1 NO 

X ;,tl',44 

X X845 

X Xt.46 

--. X X847 
~. 

' X Xt\4t\ 

X Xt\4~ 

X X850 

X xt.5t 

X ~.f-~2 

X X.t.53 

X ~::-~4 

Approved for Release: 2024/08/07 C05098500 ., 
SECRl!T ~~-~ 

INSTRUMENTATION LIST 

DESCRIPTION SPS 

-----------
v.r. TfMF'EF::AlURE 4 ! f" !'!R ) t/6 

F • F' TEMPlRATllRE t C B.:.5EPLATE A) t/S 

,. Ii< ,,. ff: t1Pf.:RATURE z t f!ASffLATf: e > t/6 

FBR ENt' CMANNEL At 1/6 

FBR END CMANNEl f:t 1/6 

FBR END CHANNEL A? t /6 

F"BP. END CHANNEL 82 1/6 

Pl1LSE ~IDTI-I t /6 

F'\.'LSC AMt>LITUDE t/6 

AC'!'IVE C 1-{C.Wli:: L /IJBT t /{; 

CMD C¥.ifF-'ONT flit" CH !-ELIO I CKE 11'JOE t/f. 

SECRET~ 
~-----~ 

Approved for Release: 2024/08/07 C05098500 

SHEET 4 OF 5 

HEASL1REMENT 
RA~IGE 

-----------
-20 - t70 

-2"' - t70 

-20 - t70 

0 - s.os 

0 - 5.06 

0 - 5.06 

0 - s.os 

0 - 5.(.16 

0 - 5-06 

0 - 5.~{; 

(' - 5.06 

V 

V 

V 

I/ 

I,' 

V 

'-' 

V 

L'!: r, F" 

DEG • 
DEC. ,. 

,_....Vlo\ 
ITIMANCONTl0L 
mtt» 

25X1 

25X1 
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SECRET1~--

INSTRUMENTATION LIST 

SV 
HEl'.\S 

L-1 NO DESCRIPTION SF'S 
-----------

X X855 V.P. TE.11Pfl,.IHL•RE s C PASEPLATE > l /6, 

X x~s,; C,ATA STP.EA11 CH~CI< A 1 /S 

il.~57 SFMRE 1 /6 

X858 SPARE t.✓ 6, 

:'.t·.~-~ Sf"ARE 1 /f: 

;,,.ae:o SPARE t /6 

.l( X$St f'AYLOAI> +tS.0 VDC 110N t .✓G 

X ~t.t5Z PH'l'LOAP, -ts.o vr:,c r1•)N t ✓-E' 

X )\~\E:3 PAYLOAC> + t <-' .0 VDC I\C'N t /E: 

)( ;r,t-~4 f'A'rt 1).:';[> tS.O VC>C MON 1 /f; 

Sl!CRET~ 
~----~ .. 

Approved for Release: 2024/08/07 C05098500 -------------------'-!...!...----

C-UUOJW/ J.-2:,1 l '11rll l 

SHEET 5 OF 5 

H£'11Sl.1REHEMT 
RAHCE 

-----------
-20 - 170 

0 - 5.06 

+14.SQ> TO 

-t4.50 TO 

+51.70 TO 

t4. ~-\-- TO 

D€G F" 

V 

+t':-.':-".IV 

t-t:.~.('V 

+l(\.4•~V 

+=;. :C'(\\.' 

IWIDI.I~ 
IYfMAH C0N1101. 
MTIM 

25X1 

------

25X1 



C05098500 -
_#_.... ..., 

I 989 1 
ij•j;f;J+i, 

L-1 

X 

X 

X 
',"' 

~--,_" X 

_I 
'-• 

Approved for Release: 2024/08/07 C05098500 -
SECRET~~--_____, 

TEMPERATUkE SENSORS 

TS t1EAS 
NO. ID LOCAllON T'l'PE RANGE 

----·---- ----------- --- ------- -·- ----
X&t ::.'I 1AfE P.CDR NO. t LS4t072'-00Z -".,,0 TO t f.•.• DEG r 

2 X6t4 TAPE RCOR NO.Z 1_ $4 t 072-1!'02 -30 TO t60 DEG f 

3 X6t6 VIDEO PRO-:ESS0F. LS4t07Z-00Z -30 TO tG0 DEG F 

4 .l\615 HIGH GAIH ANT LS4t072-00:? ··30 TO t S\' Df.G F 

t10TOR 

5 ll.609 Otu-t LS41072-002 -30 TO 160 DEG F' 

6 X610 KG46-l- L54t07Z-OOZ -30 TO 160 DEG r 

7 XGl 1 LN! fh'.\NI) ELECT L S4 t 072-N}2 -30 TO l 6'> DEG F 

f.OX 

e. ~-r.,;:i z LO~l !:ANi) AHTfHN~ l':1~3t0-33 -~.,:-. TO 200 C'EG F 

9 X~22 N"'.'-1 l ( PRI > 1.:,4t•Y:'2-0l\2 -:4(.\ TC- ' E,(.\ DEG ;-

t (' -'f,23 DCU-11 < ~/U > L:S4107Z-002 -:':Cl re, tn.~ DEG F 

NOTE: ALL S!:NSOP.~ EXC~PT X8ZZ AND x~:::~ "RE 
POI-IEREO ANJ) CONDI TlOHED 8'r Tl-IE I-IC'ST 

SECRET~~-~ 
tit 

Approved for Release: 2024/08/07 C05098500 

11"Et1ARKS 

- - - .... ---
('.". i 

(.•. T 

u•.r 

(.".T 

E.~T 

E;,,.T 

E:-.T 

E:r.-

lhi 

I Ii: 

HANOtlVIA 
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SYSIIM 
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• 
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SECRET~~--~ 

EQUIPMENT CONFIGURATION AND TEMPERATURE SENSOR LOCATION 

HICH CAIN ANT. MOTOR --, 
TS-" ! 

TAPE RtC U 

TAPE REC fl TS-1 -----'~ 

VIDEO PROCESSOR TS-3 

+Y/ 

SECRET 

,_ LOW BAND ANT, 
: TS-8 

PRI TS-9 I : I·, 
U-11 :. . 

B/U TS-10: \: ,I OIU 11 TS-S 
I I I ,, 
I l 

;,: '. 

; 

Ho\NOUVIA 
IY8o1AH CCNTICI, 
M'IIM 

-----------------'-A=p=pr-=-ov.:....::e:..::d_:_c_:.for Release: 2024/08/07 C05098500 

25X1 

25X1 



C05098500 
-- . Approved for Release: 2024/08/07 C05098500 ., . 

SECRET~ 
~----~ 

ti liGOJW / 2- 2l 7l 'Hr8 J 25X1 

a,.... 

PSDA 

SECRET~~--~ 
25X1 

51 
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-----•-•----------•--Approved for Release~4/08/07 C05098500-..,.------•-·---·-----•, .. -

( saa 1 

ii·hMIIF 
SEGRET~~--__J 

P~DA MODIFICATIONS FROM L-1 

• Rt:;PLAi;t;D WHl'ONUi rs HAT DlD NOT Mt:eT K£LIAllll.l'fY 

• 

01::k,HlNG 1.-lUfeKlA: 2 C.:APAC.:1 fOltS 

2 UlODES 

.-\)Jl)i,;I) CAPA1H Ll'fY rnR RJ::UUNOA.~T AlIT~NNA MOTUR uni CONl1lUL Rt.LAY• 

SECRET 
Sl 

Approved for Release: 2024/08/07 C05098500 
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-
-

-· P<lWfO -'7,--·-. 

-- "'·'·--4 
1 
I 
I 
I 
I 
I 
I 
Ir------. 

Approved for Release: 2024/08/07 C05098500 • • 

SECRET~~-~ 

PSDA LAYOUT 

-&EGRET 
.,.~------~ 

___________________ A_,p_,_p_ro_v_e_d_f_or_R_e_l_ease: 2024/08/07 C05098500 
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"4NOUVIA 
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SECRET 

BUOOJW/ 2-2l719frlll 25X1 

GROUNDING 

SECRET~~--~ 
25X1 

Approved for Release: 2024/08/07 C05098500 
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SECRET~~-~ 

GROUNDING 

• 8-Yffl PALLETS <,'OHFOR!I TO TKE HV Sl~LE P0[1IT G!{OUND SYSTr..'1 

• DC IStL.\TtOtl OF' 1 ~IDt ltlNIMUM I\El'WE~:lf EACH OF Tit£ Fvl.L0'./1:-l: C IRCC[ rs 

t::-.!Ul.ut.-\TED POWER A'fD RETURNS (OOMltlll TO D1SCIU:. ... rE AND ANALOG l SI'S TELEl-lETRY) 

k'YRO POWER I Alm RE~ 

"· PYRO POWER ll AND RETURNS ·"-. 

CO!-t:°"'1fD LINES ANO RETURNS 

Tll1l~ 5IG~LS AND RETURlfS 

SEQUEl-."rt,•J. A:"'LOG (1/6 SPS) TELEHEl'!lY AND RETIJRNS (';O~Jlf TO STRUCTURE) 

• ELECTltlCAL PACK.¥.:ES BONDED ro fflE P,\LLETS IN ACCOROo\NCE wtnt ELt:CTR[CAL BONDING SPF.ClF[CA-rIOH 

2Pl4917A. 

~llff-CONIJJCTlVF. FIIUSHES. RE.."f(JVED MID 80NDI!'«; su-:u·ACES CLF..A~D Iltl1EDIATELY PRIOR TO llON:lING, 

lW.lfESIUM E~U>SURES USE A GROL'NDl!'fC STRAP ATT . .\CHED 1G ntE STUD ON TIU: El«;WSURE (FOR."1AT, l1WFE 

AND LOW RAND EL&:TRONlt:S) • 

• • PALU:T STRUCTURES ARE CON~CTt-:D TO THE HY STRUCTURE BY GRtlUHD(:«; STRAPS ATT.\CHED TO TIIE STUDS 0~ THE 

PALLETS, 

ss 
___________________ A_,p_,_prov~~ for Relea:5e: 2024/08/07 C05098500 
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+Y PALLET 
MODS 

SECRET~~-~ 

• 
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C05098500 • Approved for Release: 2024/08/07 C05098500 • 
r' .... , ... , _, 
t eaa l Sl!CFU!T ~'-------

ii•t;Jtill +Y PALLET MODIFICATION FROM L-1 

• FORMAT AND LUCIC - Al)Ot.:U cuu;UHltY 

- AllDl-:l> ~:xn:w.NA!. WNN~t.:'lORS 

- INCKEASt:I> ~lGIH ANU l'OllElt 

• HOUlFlrJJ HOUNTlNG fMY - TU UfCkt.:ASt.: ROOM ~·uR TAPt.: Jtr:COKi.lt,;11.S 

----

• ADDED SRACKE'tRY - Fuii,:.1,_ECTltlCAL lNTERFACI:; TO FRONT l'ALLl::T 

• ADUEU THEKMAL CONTkUI. k.1::llUl.Rt:J-IJ,;N'fS FUR NEW llll.A~Kl::'fl<Y 

• nooU'lt:D PSDA. (POWER AND Sl~N,\L DISTRlSUTlON ASSEMaLY) 

• :-!ODIF 1r:u ·r.\Pt: RECUltDEilS 

• 1-lOUffft:D l)IU's (D'.~lTAL INTEIU'At.:t: UNl'rS) 

• 

• HU,H GAIN AJjLJ UHNt ANTl::NNA POLA!tlZl-ll OLEU:c·nw: HAS t:HANt;t:O fKUH l 'tlL TO 2 ~tL • 

' ·---.. 

SECRET~L__ __ 
57 
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SECRET~ ~----~ 

WE I GHT SUMMARY 

+Y PALLET 

CUNTlNGENl:Y - ll 

F1iONT PALLET. 

<.:oNTINGKt«;Y - 41. 

+ Y / FRONT HARNl:SS 

CONTlNGENl:Y - 25:( 

FKON'r/-Y HARNESS 

C.:CNT1NGENCY - 25 l 

( ) • PREDICTED BASl-:D ON CONTINGEt«;Y ALLOCATION PLAM 

SECRETj~-~ 
SI 

Approved for Release: 2024/08/07 C05098500 
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Approved for Release: 2024/08/07 C05098500 - • 
SECRET~ 25X1 

.. • _7. -'WIQf. oH\JIJ.>Wi J.-J.Jl l'11>-tU 

( sas l 
ii·hMiii MASS PROPERTIES 

i\.ii::lGIH t:t,;NTl::R UF GAAVLfY MUMl::NT lit-' INl.i.:rtA !'k.ulJUt:T ur· l~t;k f lA 
(lb) I ( i.n,, (a lt11 ti: 2' (lb-in,'-> 

I I I I 
w I X y I I. lx ly I 1, lxy I Ix 1. Ly I. 

I l I I 
!il.Tl'Ac srow~u ll l. 2 I l6b 7, l l'.>,8 I -14.9 6.4 :.!7,IS I :.!4,b -1.Sa -O,b7 0,'JO 
+Y !'Al.I.ET ,!l,S I +2,0 +2,0 I +2,0 +51, ♦5~ ♦ )1. ,!51. +51. ♦ )4 

I I 
r'-ID PALI.ET lH.J I lbJ4,2 -10. 7 I 5 ,(' 5. Ii ).) 3,2 u.oi o.H o.9S 

i +6.o I ,!2,0 +2,0 I +2,0 +104 I +lU~ •104 +lO-' +l01o +101. - -----I ~- I I 
WllU: HAk.Ni::;S I s.u I '1~50.0 20.u I -s.u I 
+Y TO r'WD I +2.0 I ,!2,U I +2.0 I +2,0 I 

I I I t I I 
.,IRE HJWIEU I 4.U I Lbt12,U I l'.>,O I -5.IJ I I 
r"'o ro -Y I +l,O I +2.0 I +2,0 I +2.0 I I 

I t I t I t 
TOTAL I 4b2.5 I I I I I 

I +12.; I I I I I 
I I I I I I 

SATPAC DEPLOYED I Jl l. 2 I l6b 7 , l I 3&.[ I - ll. S 8.8 I 29.9 I 24.8 -l.22 [. [j LI" 
+Y l'Al.l.E'l" I +J.5, I ,!2,0 I +2,0 I +2.0 •51. I +'.i1. I +'.>1. +;; +1)1. ♦ )4 

I I I I I I 
nm PAI.LET I l)'}.J j lb H, 7 I -LO. 7 I 'J. ti 4,3 I 4,7 I 6,2 l,Ol -1.1 .. -0.1:10 

I +6.0 I +2.0 I +2,0 I +2.0 +101. I +101. I + 101. +LO% +LOt + lOl. 
I I I I I I 

WIRE IIJWl~S I 8.0 . I lb50 ,0 I 20.0 I -5,0 I I 
+Y 10 1/WD I +2.0 I _!2,0 I +2.0 I +2.0 I I 

I I I I I I 
W Iii£ tiAk N8.i. S ' I 4.o I lb82.0 I l>,0 I -5.0 
1.-"'D ro -Y ....... +l .o I ,!2 .o I +2.0 I +2,0 

I I I I 
TOTAL I 4&2.S I I I 

I +12 .s I I I 
I I I I I 

SECRET~ HANOUVIA 25X1 
IYEMAN CQHnOI, 

St MftM 
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SECRET~~-~ 

THERMAL ANALYSIS 

SECRET~~-~ 

•• 
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C050985- Approved for Release: 2024/08/07 C05098500 ., 
SlVOUJW/l-2l7l9tr8l 

THERMAL CONTROL 

• REQUIREMENT 

- PROVIDE TEMPERATURE CONTROL FOR ALL LORRI-II COMPONENTS DURING 

ALL PHASES OF SYSTEM LIFE- TJME (LAUNCH, ASCENT, ORBITAL OPERATION) 
'-, 

'---.._, 

• CONSTRAINTS 

- COMPONENT TEMPERATURE LIMITS 

- BETA RANCE: -8 TO +30° 

- ALTITUDE: 91 TO 1118 nm 

- TASKING: 250 RIMPD (READ-IN MINUTES PER DAY) 

- UESICN LIFETIME: 9 MONTHS 

- ►IV HEAT EXCHANGF.: 10 watts MAX EACH PALLET 

- UNIQUE SURFACE HEATING: PER ICD 

SECRET~~-~ 
It 

--------------~-------'Approved for Release: 2024/08/07 C05098500 
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THERMAL CONTROL 

Approved for Release: 2024/08/07 C05098500 
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DEPLOYMENT 
MECHANISM 
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C05098500 - Approved for Release: 2024/08/07 C05098500 • 
FRONT PALLET - THERMAL ENVIRONMENTS 

• ASCENT 

- SHROUD-ON 

- SHROUD-OFF 

• SOLAR } 
• ALBEDO 
• EARTHSHINE 
• AERODYNAMIC 

• ORBITAL 

- SOLAR } 
- ALBEDO 
- EARTHSHINE 
- FREE MOLECULAR 
- UNIQUE HEAT PULSE 

ICD TEMP CURVE MAX TEMP -ss~F. s•tROUD INTERIOR 
f = 0.15 MAX 291 sec EARLIEST SHROUD SEPARATION 

HEAT RAT~)ROCRAM 

ICD HEAT RAT~ CURVES. DURATION 291 TO 1190 sec 

HEAT RATE PROGRAM 

ICD HEAT RATE CURVES 
ICD: 0.8 sec HEAT PULSE, 1.1 BTU/ft2-sec PEAK HEAT RATE, 

O. 7 BTU/ ft2 MAX TOT AL HEAT 

SECRET-~~-~ 
13 

_________________ A-'-p--'---p_ro_ve_d_f_or_R_elease: 2024/08/07 C05098500 
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SECRET~'----------' 

FRONT PALLET1 THERMAL ANALYSIS 

1 MULTI-NODE TtlERMAL MATtl MODEi DEVELOPED 

• INCIDi;NT HEAT RATES DETERMINED FOR BETA C\F -8° and +30° 

• INTERNAL HEAT CENERATION BASED ON TASKING MODEL 

e ANALYSIS PERFORMED TO: 

- ESTABLISH THERMAL CONTROL DESICN 

- PREDICT TEMPERATURES 

SECRET 

14 

Approved for Release: 2024/08/07 C05098500 
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SECRerj~-~ 

THERMAL CONTROL 

EE PALLET !!Q!ll 

TEMPERATURES, °F 

LB ELEC CCU-II KC 46-1 KG 46-2 

MIN MAX MIN MAX MIN MAX MIN MAX 

MINIMUM TEMPERATURE fJ = +30° 36 38 i&"-. 37 311 37 37 37 
NO TASKINC 

MAXIMUM TEMPERATURE fJ = -8° 73 80 811 88. 73 78 79 81 

ATP TEMPERATURES -10 120 -30 160 -30 160 ,.30 160 

MAXIMUM TEMPERATURE/J = -8° 73 81 87 92 711 78 80 82 
20-MIN TASKING* 

*STARTINC FROM ORBIT AVEHACE TEMPERATURE DISTRIBUTION 

9ECRET1 
~----~ 

&!I 
_________________ A~p~p_ro_v_e_d_fo_r_Release: 2024/08/07 C05098500 

IH1''UUJW/.l-:lJ7l9trtiJ 

DIU-1 -
MIN MAX 

),; JI 

75 79 

-30 165 

77 82 

DIU-2 

MIN MAX 

110 112 

78 71 

-30 165 

80 83 

HANOUYlo\ 
SYEMAN CONTIIOI. 
ffll'IM 
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------._1111111~-----....-----Approved for Release: 2024/08/07 C05098500 -

SECRET 11 lFOOJW / :t-2J 7 l 'J &-8l 

THERMAL CONTROL 

FE PALLET LOW BAND ANTENNA 

NORMAL OPERATING TEMPERATURE RANGE, °F 
·-

TOP BASE ELEMENT DEPLOYMENT 
BETA ANGLE HYBRiOS ASSEMBLY ASSEMBLY SUPPORT MECHANISM 

-ao -62 TO +191 -2 TO +185 -65 TO +228 -68 TO +193 120 TO 12~ . 
+~oc -71 TO +156 -18 TO +108 -81 TO +83 -83 ·ro •Bl 

I A:rP TEMPERATURE -73 TO +200 

i 

ASCENT TEMPERATURE, °F 

228 331 256 

SECRE~ 
~----~ 

II 
_________________ A_Jp'-'-p_ro_v_e_d_for Release: 2024/08/07 C05098500 

384 

30 TO 93 

-40 TO +150 

73 

HANOUVIA 
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C0509850. 

FE PALLET 

UPPER HALF 
ELEMENT SUPPORT 

LOW HICiH 

AVC 30 112 

MIN -57 -3, 

MAX 9' 193 

AVC -18 "' 
MIN -61 3' 

MAX 21 8J 

Approved for Release: 2024/08/07 C05098500 -
SECRET1~--~ 

THERMAL CONTROL 

LOW BAND ANTENNA 

TEMPERATURE DISTRIBUTION, °F 

-8° BETA 

LOWER HALF TOP HC BASE HC 
ELEMENT SUPPORT ASSEMBLY ASSEMEl_LY 

-~ 
LOW HICH LOW HICH LOW HICH 

Zl !05 77 100 70 86 

-61 -118 -2 It -72 -59 

97 190 149 193 182 228 

+300 BETA 

-20 114 I 46 49 47 59 

-83 38 1 53 -81 -70 

qa 80 92 108 , 150 188 
·'-• 

SECRET~~--.., 
Approved for Release: 2024/08/07 C05098500 

IIUOOlW/ 2-2l 119trlll 

At Mg 
TUBE PLATE 

95 

50 

105 

62 

28 

72 

71 

-62 

191 

q9 

-71 

156 

HAHOUVIA 
IYIMAN CCNTIIOl 
MIIM 
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C05098500 - Approved for Release: 2024/08/07 C05098500 • 
SECRET~~-~ 

FRONT PALLET THERMAL CONTROL DESIGN 
C 

20-LAYER MUL Tl LAYER 
INSULATION BLANKET 
AROUND NON-EARTH 
FACINCfSIDE & TOPS 
OF BOXES 

BLACK-PAIN TED 
KEVLAR 
(TOP, BASE & SIDES) 

20-LAYER MULTILAYER 
INSULATION BLANKET 
AROUND. PALLET 

ANTENNA SUPPORTS 
COVERED WITH MLI 

EARTH-FACING -------~ 
SURFACES BLACK LOW CONDUCTANCE 

· FEET BETWEl:N 
PALLET AND HOST VEHICLE 

SECRET~~--~ .. 
________________ A__._p_,_pr_ov_e_d_fo_r_R_el_ease: 2024/08/07 C05098500 

WHITE-PAINTED 
KAPTON 
(I-PLACES) 
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SECRET~~-~ 

RELIABILITY 

SECRET~~--~ 

It 

________________ A~p~pr_oved for Release: 2024/08/07 C05098500 

8U'003W/2-2l71!Hr8l 25X1 
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C05098500 
., Approved for Release: 2024/08/07 C05098500 ., 

SECRET ~L__ __ 

RELIABILITY 

• LORRI II REQUIREMENTS 

- 9 MONTHS AT 250 RIMPD DUTY C VCLE 

• SYSTEM ANALYSIS RESULTS 

- PROBAB,_,,y OF SUCCESS: 0.87 AT 9 MONTHS 

IU)'OOlW/2-2]719&-83 

- MMD = 19.E MO (WITH TAPE RECORDER WEAROUT TRUNCATION) 

• ANTENNA DEPLOYMENT (ONE SHOT) PROBABILITY OF SUCCESS 

- HICH GAIN = O. 9999 

- LOW B~ND = O. 9998 

SECRET~L__-~ 

71 
Approved for Release: 2024/08/07 C05098500 
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SECRET~~--~ dU'OUJW/2-237Bfr8l r .. ~1 

______________ R_t._L_1A_s_1L_1r_v_MO_n_EL _____________ _ 

HI GAIN LO CAIN LOW BAND PAYLOAD ANTENNA - ANTENNA - ANTENNA -0.771 0.01111 0,607 11.217 

DIU KC - - - -o.o:zs- 0.0001 

DCU 11 - - - -0,1'9 

DIU KC - - ..... -0.0254 . 0.0001 

(1 OF 2) (1 OF 2) 
NOTE: 

EFFECTIVE FAILURE RATE ( Ae) INDICATED WITHIN 
ELEMENT BLOCKS ARE 10-'. 

9ECRET1~-~ 
11~----~ 

_________________ A~p~p_ro_ve_d_f_o_r R_elease: 2024/08/07 C05098500 

-
-
-· 
~ 

PSDA 

0.07 

TAPE 
RECORDER -7,353 

-
TAPE 
RECORDER -
7. 353 

(2 OF 2) 

- COAX SW 
0,01115 

HANOUVMII 
IYIMANCQNTIOI, 
S\'SffM 
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- 0.1 
o.• -
i 0.7 

u 
u 
::» o., IA 
I&. 
0 
► o.s .. 
:l -CD 
< o., 
CD 
0 
f 

0.3 

o.z 

0.1 

Approved for Release: 2024/08/07 C05098500 ., 
SECRET/ 

~---~ 

PROBABILITY OF SUCCESS/MMD {20% DUTY CYCLE) 

/

TWOTYPE23 
TAPE RECORDER SYSTEM 

lit CYCLES/DAY 
DUTY CYCLE 

MMD :a 1t.l MONTHS 

12 21t 31 

TIME (MONTHSSECAE"f1 
11=--.----~ 

________________ _:A..:,P:r:Pc..:ro:.:.v.=.ced=-f:...::.o'-'r Rc_:_e=lease: 2024/08/07 C05098500 
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SECRET~ 

~---~ 

IUF003W/2-2l7l9&-tD 
25X1 

.,,.., ., ,---------------------------.. 
~ aaa I 
ii•j;j;j■li 

ANTENNAS 

SECRET~~--~ 
25X1 

7:S 

Approved for Release: 2024/08/07 C05098500 



C0509850-

,, 

• ~-
"'-. • -"'-

• 
• 
• 
• 
• 

, Approved for Release: 2024/08/07 C05098500 ., 
9ECRET1 

~-----

VHF ANTENNA 

27 "D1A/1h'TER BASE X 14" H.ElGKT; 10 l/2 DIAMETER AT TOP 

l10UNI'ED ON FRONT END +X PALL&T 

RIGHT H.AND ANO LEFT HAND CIRCULAR POLARIZATION 

RF KEAMS PEAK Jo• FORWARD OF NADIR 

130 !ilia to 180 MH& 

GAIN 77• OFF BORESIGltT MOHl~LLY -10 dB 

GAIN ON HORESlGHT 

SECRETj 
~----~ 

Approved for Release: 2024/08/07 C05098500 
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SECRET~~-~ 

EHF OMNI 

• 1u•x1· HALF lilCONlC 

• MOUNTED ON +V PALU:. T 

• RluHT HANO Clk,ULAR POLAAlZ~TlUN 

• SERVICE AREA 7°Xl60° 

• kf BEAM FIELIJ 

• 26 liHz TO 42 G!iz 

• GAIN: o. l clli TU 704 dli t~E,) 

------------------'-A-"'p=p:....::ro-'-ve=--=d=-:f-=cor'-'R-=-=elease: 2024/08/07 C05098500 

11.1.l0OJW/ l-2.;,7l9fr8l 

·"-. 
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IJYBMNCQNTIOL 
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SECRET~~-~ 

EHF HIGH GAIN ANTENNA 

• 38.5 X 9.8 REFLECTOR 

• HOUNTl-:D OH +Y PALLET 

-----
"---. • KIi.HT HAND ClRCULA& POLARlZATlOM •• .... 

"· 

• SER~lCE All.KA o.o• X l.o• 

• 3• BEAM CAN Bli POSl'flONEU 

• 26 1.H& 10 42 GHz 

• GAIN )4.9 db TO 37.l (~0-:ASUKl,;O) 

Sl!CRET~ 
~-----

71 
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.lllFOOJW/ 2-ll 7196-83 
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SECRET~ 

~---~ 

lllfOOJW/l-2.Hl9b-8l 25X1 

PAYLOAD PERFORMANCE 

SECRET~-------' 
25X1 

77 
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• W-BANO 
l92-96GHd• 

✓ 
92-96 QH1 
RF/IF 
CONVERTER 

IF OUTPUT 

Approved for Release: 2024/08/07 C05098500 ., 
SECRET~c__ _ ___J llO"UOJW/ l-2 l 71 'itrljJ 

SYSTEM CONCEPT 

COMMAND/STATUS/POWER 

------- ---- -------- ..., ___ --------
EHF 
l26-,2QHI) 

VHF 

• • 
29-4ZGHI _ 
MICROWAVE t==~>I 
FRONT END IF -

VIDEO _ DATA FORMAT 
PROCESSOR t====-~ LOGIC 

- 8 DATA -~ ._ ___ ,....,-
'' 11 _ DATA 

,. COMMANDS/STATUS 

t===:::::)lcoNVERTOR 
- UNIT 

PEARL 

(130-1IOMHd -, 

VHF RECEIVER .-,, 
PROCESSOR DATA· 

SECRET~ 
~-----
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li·hMifF 

FREQUENCY RANGE 

Approved for Release: 2024/08/07 C05098500 .. 
SECRET 

L__ ____ ---" 

SYSTEM CHARACTERISTICS 

EHF 

26-42GHz 130-180 MHz 

IHi"0O)W/ 2-2J7lCJb-lU 

VHF 

INSTANTANEOUS BANDWIDTH 4 GHz 5MHz 

DUAlCHANNElPULSEPOlARMETER RECEIVER TYPE 

• MEASUREMENTS 

SPECIAL CHARACTERISTICS 

FILTERBANK RADIOMETER ANO 
PULSE RECEIVER 

PULSE 
FREQUENCY 
AMPLITUDE 
PULSEWIDTH 
TOA 

cw 
FREQUENCY 
AMPLITUDE 
TOA 

HIGH CW SENSITIVITY; 20 NANO­
SECOND PULSE CAPABILITY 

PULSE 
FREQUENCY 
AMPLITUDE 
PUlSEWIDTH 
PHASE DIFFERENCE 
TOA 

INTRA PULSE SAMPUNG 
----.. 

DATA OUTPUT 128 Kbps SERIAL INTERLEAVED INTO EHF DATA 

SECRET1L__ __ 
71 
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lliUUNR(AM 
.SlARCtt 

SIDflOH 
Sf ARCII 

ANUNNA 
l'OltUIHfi 

Approved for Release: 2024/08/07 C05098500 • 
SECRET~~--~ 

EHF BLOCK DIAGRAM 

11-30 
J0-34 [CIIANNEllZED) 
34-38 FIIONT ENO 
38-41 

fllfER 
BANK 

16 
CtlANHEl 

NAnnownANU rREOUfNCY TOA 
PULSE Vlll(U 
TttnlStfOll> 
PROCCSSING 

AAOIOMEJER 
PflOC[S51Nfi 

SYSTEM 

FREQUENCY 

llME DATA 
BUFFER 
ANO t El-- FORMAT RECOFulER 

/ OHBOARO 
- TIIEflMAL 

PULSE LOG .__AM_P_L_IT_u_o_e_ 
.__ __ _. VIOE 0 

' RUU!CNCI! 

t 
nsr 
SlliNAl 
SUUIIC( 

LOCAL 
OSCILLATORS 
75,JOAND 34 
Ullr 

AfCflVFR ANO 
ANIENNASUECT 
ANO JIMING 
CUNTIUJL 
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EHF PARAMETEP MEASUREMENTS 

RANGE RESOLUTION ACCURACY 

FREQUENCY 26 • 42 GHZ 250 HIil !,150 Hitz 

AMPLITUC~ 25 dB I dB !,5 dB 

PULSEWIDTH n .4 - 386 ns 21.4 ns •4i.l\ns 
PULSE SIGNALS 0,36 - 9.63 "s 0.214 11s ~0.114 !_10l 

TOA Signal Duration 1 µs +lµs PLUS 
})11s/S£C 

TIME OF MEASUREMENT HV Time 200 11S !,25 •s 

FREQUENCY 26 • 42 GHz 250 ttlz !,150 ltlZ 

(FILTER BANK) 

CW SIGNAL AMPLITUDE 30 dB 1 dO .!_5 dB 

llME OF HEASfREHENT IIY Time .200 1115 . 25 115 

FILTER BM!K 
... 

SECRET 25X1 
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EHF RF-IF CONVERTER SUBASSEMBLY NOISE FIGURE 
RO(Jt TEMPERATURE 

ilFOOJW/2-23719&-Sl 

16 ,---, --, --,-----.,--...--, --, --,--7--. 
l:t- - _!Y~M.!!!_O~M~T ____________ -:L 
12 

11 

a 
s 10 

"' a: 
::J 
~ 9 
~ 

"' !!! 
0 8 
z 

7 

6 

5 

' '---• 
26 28 30 32 34 36 

INPUT FREQUENCY (GHd 

SEGRE?-~ a~----~ 

--------------------'Approved for Release: 2024/08/07 C05098500 

40 42 

HANOtlVIA 
IY9MHC0NTIOL 
fflllM 

25X1 

25X1 



C05098500 • Approved for Release: 2024/08/07 C05098500 -
SCCRET1~-- UF0OJW/ 2-2l 1l'i&-ISJ 

EHF RECEIVER SYSTEM SENSITIVITY 
I 

SENStnvnY ~ 
50l Pd/FAR-1/•econd 

PULSE THRESHOLD (PW • 50 NSEC) 

RAD101£Tl".R (100 HSEC [NTEGRA TI0N TIME) @ 17 dB SNR 

t.OG VIDEO RECEIVER 

PULSE AHPl.l TUUE THRESHOLD ( PW • 50 NSEC) 

PU1.3E"'1Dffl THRESHOLD (PW • 50 NSEC) 

SYSn,t SENSITIV~l'Y IS PREDICATED ON A SYSTr-l1 tWISE 

SENS[ nVI l'Y IHPRlJ/EME:fl' '.IInt PW 

PW (nsec> 

~dB 

25 

-1 

50 

0 

100 

+l 
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I 

fOlltilAf 
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VHF SIGNAL MEASUREMENTS 

PA~MErER RA~t;!:: KESO l.lJrlO!I 

FREQU£t«;Y lJ0 - l80 Hitz 100 KHz HAX 

AHPL1TU1)£ ( RHCP H dBJr* o., •IB MAX 
AND LHCP) 

POLAR[ZA noN PliME 360• 1.,· MAX 

PULSEWIDTH 50 - 2>00 us l us 
) - 2500 UI l us 

Til1E OF ARRIVAL 200 ms l us 

•ASSUME$ CALIBRATION 
u6Q-dB DIGITALIZATION RANGE 'NITH COf,t.!A?IDABLE THRE.'.::H0LOO 
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VHF - MAIN CHANNEL PARAMETERS 
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NOTE: -
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VHF PROTOTYPE 
AMPLITUDE MATCH MAIN CHANNEL <CENTRAL 5 MHz) 

tlt1rE: Urt.:ALIBAATED 

ASSEMBLY 

• IMPUT MODULE 
• Nl1I'CH Fl LTER 
• PROGKAM ATTENUATOR 
• VTI' 
• CONVERI'ER 
• IF FI LTt:R 
• LOO ,\MPLIFIER 

RSS ERROn 
PAYLOAD SPl'l:IFlCATW~ 

SECRET~ 
~----~ 
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VHF PROTOTYPE 
PHASE MATC~ MAIN CHANNEL <CENTRAL 5 MHz) 

.\SSl::MKI. Y 

• rnPUT HOllULE 
• NOTCH Ft1.T.ER 
• PR OGRAM ATI't:ff.lJA TOR 
• VTF '" 
• OONVEIO'ER 
• IF Fll.Tt-:R 
• l.u-!ITER 
• PHASE l)ETEX:TCR 

+1 
+1 
+l 
+2 
+2 
+) 

+8 
~10 

RSS VALUE ll .61 

PAYLOAD SPl'X:IFlCATlON 15• 
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MAXIMUM LIMITER PHASE ERROR OVER 70 dB 
DYNAMIC RANGE VS FREQUENCY 

~-KEQUt:!'CY - !1Hz 
57 58 59 60 "l 

J.o· 2 ,4• 2. l • 2. 1• 2. (>. 

4,9• 4. 1• 3 .;• 2. 7• 2,6° 

2. 7 • 3 .s• 4,4• 4,9• ; .6• 
l,9• 1.s• 2. 1• 2. 5° 3.2• 

3. 7 • 3 ,3• 2.9° 2.2• 2.0• 

"· 1• 6.o· 5,5• s.o• 4. 5• 

fi2 

2.8" 
3 .2· 

f,,4• 
3 .9° 

2.2· 
4.o• 

PR'lJECTEll ERROR Bl.JI.x;ET, ,!8" 

SECRET~~-~ 
It 

_________________ A~p~p_ro_v_e_d_fo_r_R_elease: 2024/08/07 C05098500 

25X1 
lll.-UOJW/2-2l7l'HrlD 

r,3 

3,3• 
i.s• 

7,1• 
4,5• 

2.4· 
3,6• 

25X1 



C05098500 - Approved for Release: 2024/08/07 C05098500 ., 
SECRET~ 

~---~ 

aa·uo JW1 2-i J 719 o-isJ 

,'. ., .------------------------

SYSTEM PERFORMANCE ANALYSIS 
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li·hMiii 

Hi Gain Antenna (Ga! 2 

o:tn /lnt,rnna (Ca)3 

RA!cv Sensitivity (l'u he) 

Recv Senaitivity (CW) 

System Senaitivity (d8m) 1 

Pulse, Hi c,1 in 

_Pu 1 se, n:-1:-41 

1..'\I, Iii ,41 Ga in 

cw, mun 
Dynamic Range 

Frequency 71easurement 

Puhewidth (PW< 390 nsec> 

PRl 

Arn pl i t,JC.le 
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EHF SYSTEM ANALYSIS 

~s 95% 
21:J GHz ~ 42 GHz 

28.l dB1 10 .... d81 32.'4 dBi 
'4 _., dlli 5.5 dB! 6.2 dBi 

-i>9 dllffl 

-100 ,ll\111 

- 97. J - 99.4 -10 l .'4 

- 7),7 - 74 .5 - JS. 2 

-l21t.) -130.4 -13 2.'4 

-10'4,7 -105.5 -106. 2 

JO dB 

.!_150 :-!Hz 

!_43 nsec 

10-lO00 nsec for PRls of 300-20000 PPS 

•5 dB 

MarES: (1) System sensitivity based on Pd• 0.5 and FAR• 1/second. 

~-H:AS U KJ-: D OR 
•:Al..CUI.ATEO PERFO~MAOCE ('J S.t) 
.!li.5 Gllz 3'4 (; Hz 1,0 GHz 

30.6 dBi 

9,C dBi 

-7'4 dBi!. 

-105 dBm 

-104.6 

- 83 .(} 

-135,6 

-.11'4 .o 

TOA 

12,5 dsi 

9. 7 dBi 

-7 2 d!lrn 

-103 dSm 

-104. 5 

- 8 l ,7 

-135,5 

-112.7 

> 15 dR 

+150 MHi: 

!,'4 l .8 nsec 

+l usec 

33.0 JR! 

LO, l d8! 

-75 dBm 

-106 dSm 

-Wl:I.O 

- 85.3 

-1)'}.0 

-llli.J 

(2) Matched gain over service area minus 4.l dB VS\.IR and polarizati,m loss. 

(J) Peak matched gain minus 4,J 18 VS\t-. and polarization loss. 
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r'requenc:y Range 

Ante1ma ~t Gair/ 

Receiver Sensitivity 
. . . . . l sy,t,n SentLtlVlty 

Dyndlllic Range 

Frequency Hea1u remen t 

Pulse Width 
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VHF SYSTEM ANALYSIS 

130-UIO HH:a 

- o dai 

-SJ dBIII 

~ N_e111 
··-....,,__ 

53 d8 lna .• antaneoua 

+JO dB Connandable 

~-2 ~& • 

.!:_l:t or 1 ullec 

.!:_l. 5 uaec > 1 LOO uaec 

.!:_2 Ja lS2-l65 MHz 

+3 d8 130-148/ 165-180 

+LO• 

NCJrES: Cl) Syatem M!nsitivity ia baaed on a SO% Pd and a FAR of 1/second 

(2) 

(J) 

Katched ~•in less 3 dB polarization lo••• 

Post calibration 
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130- lM :-01& 

-4. 7 dBi 

-r, l dBm ;~ SNR • 1'4 ,l!l 

-56. 3 d8ra 

>'> d8 abuve S.~R • 14 ,18 

+)0 dB Connandable 
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ii·hhliii 

'l S% Confidence 

ER!' (J 95t 

"' Tilt An~le • AQ. 
2 

• 
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VHF CALIBRATION CRITERIA 

q 5': <;.iin ~e.uur.,mo!nt r:rror 

'IS! Tilt MR Le 1-:rrnr* 

9H <;ain :-{ea,surement !,;rror 

'lS t Tilt MK le Error* 

l..t!ve t r:rror 

f.inear ?'., L1ri z,H i,1n 

Elliptic Polariz,1tion 

Circul.lr Po l.1 ri z.1 t ion 
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TtltlN<.. 
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MAJOR COMPONENTS 

• J.ANDLlNE SISPl'UKT UJNSULb 

• ~UK.'tANLJS n.NlJ tEl.F-'tKTk.Y SUbsY:, li:...11 

• ~El SUllSYSTat 

• Sl'EClAL rUNl;TluNS SUISSYSTt:N 

• KASl::BAIID SEPARATWN OONSOLE 

• Sk.l'A.kATE WHl'USln SlGNAL 

• Dl,ltOUUI.ATE l.7 Hllz SUBCAitklER 

• DECYPHEll 

• 11.A<;Nt;TIC TAP!:. RtWII.IJE!t 

• ANALOG kECUif?EIC 

• PAYLOAD PllUVUu.-:.o AGI:: 

• PAYWAO lA>Nl>OL~ 

• SlGNAL tNSlktluN u.·:.suLt. 

• BACKGkOUNO 81UliltTNESS WNSOLt; 
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P/L 
TEST COMSOLE -

CRT 
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TERMINAL 

I PRINTER t 
~ 

ANALOC 
RECORDER 

MAGNETIC 
TAPE -
RECORDER 

SPECIAL T/V HEATER 
TEST 
CONSOLES CONTROL 

L CONSOLE 
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PALLET I I ftST SET 

CMOS 
DATA 

TIMINC 

DATA 
CONTROL 

DATA 

DATA 
CONTROL 

L/l 
SUPPORT 
CONSOLE 

CONTROL SIB 
1' LINES SEP 

CONSOLE 

I 

-

SIGNAL 
INSERTION 
CONSOLE 

BRIGHTNESS 
CONSOLE 
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•i·Mdifi LANDLINE SUPPORT CONSOLE 

• CI.M11AND ANO T£Lt::HETk't SUBS'tSTl::tt 

• DOC 11/ 21 WHl'U n;K 

• ANAI.OlilC ANIJS :,400 UATA S'r'STF..H 

• AHP i'ATCH l'ANt:L ----~ 

• POWER SUhSYSTl:M 

• UP l:'OW&k SUPPLY (b2b9) 

• AGE POWEk 

• SPt:t.:lAL FUNl:TT.uNS SUBS'r'5T~ 

• HUlH WR SE LEt.7 PA.'lt: L 

• MANUAL FUr«;T lU~ i'ANl,;L 

• DATLtt SYSH>t TIME l,ENERA'IUR 

• l'lT£1tl.:Of1 SYSTr.Jt 
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DISC DRIVE . - AND PATCH PANEL ~ -

INTERFACE ANO 
SIGNAL 

f------9, CONDITIONER 

PRINTER 
....____ 1/F 
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-
A 

DATA 
~ - - SYSTEM ,- • IF -

-COMPUTER 

- CRT AND 
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SELECT ~ 
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TIMING 
MANUAL r FUNCTIONS 

y 21-VDC l---POitER 
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