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MEMORANDUM FOR MEMBERS OF THE SIGINT OVERHEAD RECONNAISSANCE\ 
S E 

SUBJECT: Technical Mission Descriptions of LAMPAN II, 
Mission 7328, and SAMPAN III, Mission 7329, 

The Technical Descriptions for SIGINT Payloads LAMPAN II, 

Mission 7328, and SAMPAN I II, Mission 7329, have been provided 

to the SORS by the NRO and are forwarded herewith for your 

information. 
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\lET'vlORANDUM FOR THE CHAIRMAN, SORS 
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16 January 1969 

Sl:B:ECT: lvfission Descriptions of SIGINT Mission 7328 {LA:'vfPAN II) 
and Mission 73 29 (SAMPAN III) 

The 1nission descriptions for Missions 7328 and 7329 are 
fonva rded as attachments to this correspondence. These SIG INT 
n•com1aissance syste1ns are designed to meet the requirements of 
liSIB-D--11.14/246, USIB;_D-41.14/303, USIB-S-10.9/7, and 
current attachments thereto. 

Mission 7328/29 is contained in a spin-stabilized P-11 sub 
satellite which is scheduled to be launched into a nominal 275-rnile 
circular orbit by a THOR-AGENA booster. It contains two separate 
ELINT reconnaissance systems and an add-on system to LAMPAN II 
for COM1NT reconnaissance: LAMPAN II, which is designed to 
intercept and record signals in the 1000 2100 MHz banq; SAMPAN III, 
which is designed to intercept and record signals in the 2100-4000 
\H Iz !)and; and the add-on system which is designed to intercept and 
record Communist Chinese RVG 902/3 signals in the IZ00-1470 MHz 
bancl. The E LINT reconnaissance systems will receive and record 
signals of interest with sufficient bandwidth to permit measure1nent 

of such parameters as frequency ~~--~-~pulse repetition fre
quency, power, and geoposition of the em.itter. A 11 chirp" measure
nwnt capability is provided in the LAMPAN system. The COMINT 
n~connaissance systc1n will receive and record signals of interest 
with suffic.1.~nt bandwidth to measure frequency and location of these 
sign,lls. 

The planned launch date, predicated on launch of the primary 
p;n·load, is 19 March 1969. Mission life is expected to be nine months. 
A !lornir1cll 10 to 12 collectioD revs per day should be clvailab]e for 
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INT VODUCTJO:\ 

Thv orbitai intercept syst{:rn n>rn 1Jri.~C·'-i tw<J scp:'trat<~ recc1'.'C; ,-s, 
:~~,•cvl antc1 11.n;) ::-; {tvlO <:onical :-:.pir;J.] s ar .. d (JJ1(~ pa ·:-<1!Jc)lu (~)i;tg r:1-rn l ), 
twu di,;d-channel tape rccord<:rs, four Y!!F/F:\l telemetry transn,ittr:rs, 
;, c01n1nand subsystem, and ancill,'lry equipment, including earth ;;mu 
,rnn Sl~n~;o r !?, a tirne reference gene rat or, and p,1yload status corf'!rr1 11t:,
:.o i-s (Di,q:r:trn 2). 

l he two conical spiral antenna::; provide hernispherical covcr;J.f!C: 
and the p;;u·abolic antenna provides directior:,d co\·cragc. The antcnn,.:,. 
outputs ,tre sr,!it by clipl(~xers -':o feed both the SA\IPA~, Ill and LA\1PA>: 
11 n:u·i\·er,-,, Thl' uutp.uts of thl' conica 1 anten:'i;L.,; ;:.ire ,,mplified, dctc·ct(, 
,t1H! SL,n11ncd to prod.de the: cqui\·ZtL:nt uf <Ln urrmidircctional ,.1r;tcnnil 0ut 
r,ut. This 01ltput is ,1se<l to inhibit ~he :,;jdelobe n:sponse of the~ piirabolic 
antenna and to pro\·ide <01 omni vidcu output, 

Eaci1 rec:ei\·cr subsy::;tcrn n,akcs rnea;,; 1,res on the input signal:,; 

and prodcles two frequency-rnultiplex<~d outputs that contain the followbg 

i11fo rn.1ation: 

a. 

c. 

d, 

[. 

BYEMAN1co\1L< 1 

DF ·ddco 

Omni video 

DF frequency 

Omni frequency {LA\lPAX II onh-) 

Earth/ s,.m sensor data 

Payload status data 

Tirnc i·cfe .-cnce data 

F i·0cpt(•J1l' y ,rnd po\>,.'(: r ofD(:nii it(' r', ( LA\1PA::\' II 
uption,1] 1no(k <mh·). 
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Th<~ proccssc.:cl receiver outputs arc applied to dual-tracl,, 75 

KI!,., i::l (readout/rca<lin) tape recorders. Input!:> to the tape recorders 
can be t ran sfc r ~·ed (upon external command) to allow either receiver 
tcJ lHi conm ctcd to either tape recorder. The tape recorder outputs 
arc phasc-equa!.izecl in the receivers before being applied to the VHF/F?v1 
lt' I c: nw try trans rnittc 1· s. 

!\ I ti tLtde: 

I:1clination Angle: 

Di re c:tion of Spin: 

Spin Rates: 

Initial: 

After 6 months: 

After 12 rnonths: 

DF Antenna Elevation Ang} c: 

Earth Sensor Eleva.tion Angle: 

SAMPAN III 

Frequency Range: 

f'rc-qrtency 111.easurcrne11t 
dCCltracy: 

., 
t)F Sensitivity at Input 
to Diplexer: 

Hjgh: 

275 nm 

CC W when viewed from -Y axis 

Normdl 52 rpm 

Normal ,14 rpm 

Norrnal 37 Tpm 

55o (DF antenna is in X-Z plane 
pointing 55° up from -Y axis toward 
f X axis) 

60° (Earth sensor is in X -z plane 
pointing 60° up from -Y axis toward 
-X axis) 

2, l to 4. 0 GHz (S-bancl) 

/. 7. 5 l\lHz 

•- 71 dbm (50% probability of 
clcte ction) 

BYEMAN{ CO~HNT 
t,olNTt~(\I ' i ~I{' II.' 
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~:onn:11: 

DF Antenna Gain at Input 
to Diplcxer (matched 
pola ri;,;ation): 

2.0 GH ✓,: 

3. l GHz: 

--1-. 0 GIL;,: 

Accuracy: 

Omni Sensiti\·ity at Input 
to Diplexe r: 

Loe a tion Accuracy: 

BYE-1101-69 

-o5 db1:1 /SO% probability of 
detection} 

I 23.8 db 

/. 2 7. 0 c!b 

I 30. S db 

-55 dbm 

10 nrn at nadir, 25 nm at 600 
nrn slant range 

I .A \'1 PAN II 

BYEMAN /COl\lINT 

J\")J".\'ft\· 

Frequency Range: 

Frequency :\ (ea su ren1 ent 
Accuracy: 

DF Sensitivity at Input 
to Diplcxer: 

High: 

,\ ,) rn1a 1: 

Accnracy: 

DF Antenna Gain at Input 
to l)ipkxcr (n1atched 
polarization): 

::. • 0 to 2. l GHz (L-band) 

l :\1Hz (manual analysis) 
I- 5 MHz (digital analysis) 

- 72 dbrn (SG% probability of 
cl etc cticm) 

-t)t> dbm (3oc7i, probaoi 
detection) 

of 
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/: 18. 2 db 

j. 5 c;1 lz: f 2.3. 0 db 

I- 2 3. 8 db 

CO:vllNT / BYEMAN 
JOINT i. 

BYE-11 ()"i -69 

10 nrn at JMr!ir, 25 nrn at Goo n1i1 

s I a n t r ,1 n g ci 

c,O'.\!CA l, SPirU\ L (Oi'.!Nl) ANTE0:Nf\.S. 

r.11 cLntcnna provides hctnispherical. coverage with 
,,..,,·:·:,,.,. ,~;,i11 01: -2. db. Thv a!ltcnna;.; ar\• located on the subsatellite 

,,. :1 1 ·.,1 '.!:c·i :· ,·();1, 1iir·.vd 1x11.t,_i1·ns pi:o\·idc urnnidircctional covcr,lgc. 
t·l:v , :~c;, l .,J,tc.'!U,,'.1 pi·t)\·idc· both n,,·ein'r:, with 01nnidirecticma1 video 

c.:::,,: ,- ;i ,H: \'. i !)1 in llibit :-; 1-.: that inhibit the parabolic antenna side 
,,w C: 1 ,.L:·:,,·tt.•1·i,-.,iic:-, of lhc: ,·u1ii.cai :-;:)i.ral antennas are as follows: 

a. r:· 1·l 1 q1 l ency rtange: I • 0 to -L O G} l z 

-2 db 

Circular 

l'hc> {, [uot dian1eter, pencil 1J,·:lln, pai·clbolic antenna, connected 
" ts t:ipll·~:vr \iZt an <.:qui;in1.:ula:· fLtt spir;1l feed, provides a direction 

.i!l (UF) 01.,tput to tlH: n,cei,er sc,hsystein:;, The~ a.ntenna is positioned 
,,:1 :he• ,-;uba,,.tt,,llitc s11ch that its boresigl11 axis is 180 clegress fron1 that 
• ,; 1.: ,, ,.·:i rtl: .-"c.:·nsor :,ml its c;Li:,\·,L~ion ;.uig](' is '1S degrees frrnn the spin axis 
,,t' :::v ,-.:uh,-.::uc,i!itc. Ty l •; di; ;111U'lll'~l gains {from linei:1 to ciru1Ltr 
·ini~i ri>:.:·:i1.)n) ;u1<! l;t.~:tn1\:vidths Lr r(• :1 L, foll<Y\.:v·s: 

:·l_·cui ;;c\· 

{e,.; i L } 

l. 0 
l • :1 

BYEMAN- ll 

Gain (db} 
!At , db Point Li•,ear to 

Cir cul.:., r PoL.1 riz,.Ltion) 

F ,, Plane Ii Plane 

l 3, 0 iz •. J 
16. o l 7. 0 
17. S 1 7. 7 

-TOP SECRET 

Bt.'amwidth at - > db Points 

(Dcgrcr~s) 

E-Planc 

9.8 
7. -i 
5.4 

- ,, . ,; ~ 

l! Pbnt! 

l l. l 
7' ·! 
5. ,J 
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2. {j 20,0 19. 7 4.4 
'>. ) 2 l, 5 20. ·-1 "} ·J 

J • • J 

~ i"'" 21. 5 22. :I 5. 0 ) • ::> 

I. 0 23.<) 2-1.5 2.6 2.5 

,, l)LPl,EXEHS. "'. 

Thi·c,.: diplexers (one for each anLenna) arc used to frequency 
di\ idc Lh(• ,rntenna outpllts into a I. 0- to 2. 1-GI Jz output (0. 75-db 
ztth,mi:,tion, rnaxirnurn) and into a 2, 1- to 4.0-GHz (mtput (l.25-clh 
;1 t:t('nu,1 tion, rnaxin-1 un1). 

1. SAMPAN III RECEIVER. 

-1, 1 GENER.J\.L. 

The SAMPAN III receiver 8ystern. is similar to the SAiv[Pi\.N I 
and II, with the exception that SAMPAN III has a ircqucncy measure, 
mt:·nt capabi.lity in the DF channel that will provide a 100 percent 
probalii lity of mca su rcrn ent. 

Three ant.l-nnas pro,·ide inputs to SAT'vlPA'.\! III: two antennas 
pnJ\·idc hcmisphcrica1 co,·erage and the third pro\·ides clircction~tl 
,:overage. The t·cceivcr systen1 consists of three crystal video 
rl:'ceivers with RF amplification and ancili;c1ry items such as logic 
l'irutits, amplifiers, VC0 1s, a commutator, (:le. The following Olttp11ts 
;1 t'(' pn)Viclcd: 

a, Ornnidirectional \'ideo 

b. DF video 

c. DF frequency and pul scwidth rneasu rc-mcnt 

d, E:.arth/~un scnsoi· anu payload status rneasurcmcnts 

c. 50-KHz reference tone modulated by AN/GSQ-53A time 
word 

f. T(·ist signal generator (TSG) signal output switched into 
the thrl:C inputs for 1 second once every ,minute • 

• 2 DCTAILS. 
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:,n UJ)<:(J!'l"-:'Cl"t(;d ~;·i ;~n(11 Lf·l'.J/C(·L '. l ;1 ;·:t! -.~. (/ { ;; fz. r~ (' -~:.,,.( c.,r: 'I,",;.'·•'·· 

i:, t1u1r~(:l-rJi<Jd<: ;u·r"·::'>lifi(~<l :1r;(i di 1 ;(i~.~ r~,-t,-, t1.·(:.. I~~,.. ,;,,t,···1·~,);-· r., ~~:'.., .. 

co1npr(:;ssi<n1 arnplificd, str,•tc L,:r; {i.:-. ;~ < r1:;:'">!.;~:.+:.-·1:·i(:::: 

:i.nd i,,w-p;; :-;c, filtc:r1·cl.. 

i s s ct :, , 1 c Ii t !i a t a :5 ~s d L 1 r: .-; 1 :_: : ;; , . 

rn;.udrnti ·n -;c:n,.,iti·:it/ (-7') riL::) 

•,id<.: lubes. 

HF atrplification <1nd La :i.n;_; 'l :r.:,:-:i:: ... 

sign,tl in the 2.1- to 4.0-GI!z h;,'.J: :·,. 
i.s tunnc·l diucle arr.plificc: ;,!~(: : :-:,•r: 

. . ·- , 
: t~ r: ,:,i - • r. '..l 

to pr(Jdt:cc an upcon\·erted siL'. . i•. ::., :·:-,•r; ,· :·,, •... 
This upcon\·crted s nal is t•.:,:n,:l-riiu,:(· :-,r:·:>[:;~, r: ,;:·.,: ,::,,!:,- 1 '.•·• ... 

detector rnttput is postdctc-ctic,n <~-,~,,.if:,·d ;_,;-_f;-. ·.··:.,•,; ·,.-:•;. 

pustclet('<:tion amplifier outputs (of U:),J(,sitl· ,>,,;_ .. ;. ::. ::.•· .... 
arnplific r. The nega.th·e ornni ,> ,: "v :o :, n:: c :;;~;,:c:, ,:,.:,<; ::·_;: '.,<.;-,:: :·:•: 
ptlJ~cs a r(• con1prcs:scd in r.:. co~··r;r>1-,:~:>itJ:~ ;:1:-·. ·:,-!~"' ·r·,.t;·· •"",·: ;! ::-(; ... _~:(,, 

r1·1ode~ 6 dl) apart. SignaJ~ i'ru~T: tt:t.: ::;ic{::c,~;c ·,) (.,'" ~::.<:· ~·>F. ·: .. ~r :--:. ·;.(., 

;J re thus inhibited by the si,.:ru-. l,; 1 rf,t:--. ti:.v u,~_:.c-,; ,-. 
u1ttput is st retched (in a 

~------------------~ 

surn1ned, buffer an,plified, and,_, _,:c tc, ;, :\:x· ,.:.-(.L·::"C>i:. ,. 

technique than that used in ~-c-._·io~," .S:\:•.:P:\=,, :·,·,·ei··,0 ~-:;. 'i .c : 
1.:sed pro·.ides a 100 percent probc1r)ility of :£:·eq· . .:::· ·: :,,(•:.,::: .. ::·,,::, 

though inte1 cept tin1e is cons trainee:. b 
a.n tc nna and the \ clue le :;; 

BYEMAtf CO:-!INT 
..... ,,,·., ,,,•,'f""' s 
JOl:--:T I ,Y 
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di,,idcd into s1tbfrccp1ency bands by the supe rhch:rc,dyn£: n:nj·:c•rs 

,Lnd filU: t:s. 

1'hc 2, l tcJ •1. 0 -GI!z [ n:<pwnc 1/ l,;:,11.d is first dh·ich•·d by an 
oct;i pl exc r into eight subb,u1ds. Ai ,rn y <Jni:, tirrH;,· fo11 r of thes<· .,;r1i,bancb 
;L 1:v ,Lppliccl Lu rou i.- sup<: rlwtc,rodync n·c<:L·:«'.r:4. The oth(:r four s·,,bb;,ncu, 

;ir1: <1pplicri to the fem;· s11perhctcrodyne t"(;c£:L·c.:rs d 1 trin:.; the next spin of 
the vehicle. The horizon ;-;cn~;(Jr rn1tp•1t controls the h;gic to .;:;tep fror.n. 
UH· Ci rsl fem r subbands \J> thC' ;;c,cond fo,; r "l,bbaHf!:..; ;u1.cl then l,,cck to the 

[i,·st four suhb,u1ds, etc, Stepping v:iU h<~ frc:E:'i:-ttnninc; (,ippro>:im,,tdy 
(•\'(:ry two seconds) if there is no hc,r:izCJ!l sc:n~or of if <::•:ternally c:,1n,
rnanded. Ea ch s1tpcrhcic rodyrw r<•cd <.·c r rni:-;es ;m lnc,,rning signal with 
a local oscillator (LO) signal to produc:c: ,111 IF signal t.vhich is filtered 
and arnplificd. (All £our char,nels h;:we the same: IF of 12.0 t<> 5i~O '.\.lib;.) 

Signals frorn the four supt•rh1iterodyne recei<.·er;.; ar(: d(:lt:•clcd 
and crnnp,1rccl to establish v:hich (1[ t:H: :-;,_;bh,tnd,., rn;i:; h;,•.-(.: ,i :sign,d or 

wl!ich h;Ls the largest sit~nal (coi:Lrsc fr(•(pt,1n(·y;. flu· f1J11r snpcr
hcl:C'rodync outp11ts arc ,1 iso addc,d toL;c-th•.:r and tfwn di·.ided by ,t )(,_ 
plc-;,,:cr into lCi s11bbands. These l\, ;-;ubb,1ra[;, ,,r1, d<:teclccl ,;1nd co1npan~d 
to (-•stablish which of thesc suhband~ may ha·:e -~ ,-;ign;d ,,r •.vlldl'h haB-
thc largest signal. Two guanl ki.nd,; ar<; i,tili;,:cd l(, ens1_\11·(:· that out

of-banrl signals clo not ,tpfWilr as inb;uu[ shinals. 

The outputs of lhc co1npit t·atoi·s ,, rt· ston·d in th<: fr1."qqc-ncy 
portion (7 bits) of a shift register, -.,,hich ;Ll:H, ,:ontai.ns p11b.{•·•.ddth 
inforn-1ation (5 bits). The s!lift r,:gi:-;tc1· is n.:ad o·tl tbt"(>"igh ;, t-11.sv,:I 
convert(:r to forrn a 17-bit, bipolar nonrctnn,-to-zer,> PC'.\.t word whkh 
is at a. 100-KHz r;i,te. The PC)..1 word is lov.:-pass filtcrc:d. buffer 
arnplified, ;u1tl a. pp lied Lo a tape rcconk t·. 

BYEMAN /CO~,fl0;T 70P SE&RET -
er,-..: 1..r11 'i, r<,, r w 

~.:.:v "··•c.,.,.-.· ·.:'. i::-r _;;..c:-• ..,,, 

JOINTLY 

Approved for Release: 2020/12/08 C05131529 

(b )( 1) 
(b)(3) 



Approved for Release: 2020/12/08 C05131529 

l OP SECRET 
EARPOP 

COMINT I BYEMAN 
'.fc5£Nfr~ ~ 

BYE-1101-69 

~.!.. ~, '.-iTATUS COMMUTATOR AND EARTH/SUN SENSOR CHANNEL. 

Tli1.· st,tb1s cornmuta.tor and earth/sun •-;ensor channel provide 
,·ith(: r tl1c c,1 rth sensor data or the sun sensor data (delected externally 
!>: ;, crnnm:i.nrl in the other p;:;,y]oacl) to VCO. Once every minute the 
,.,, t'th / s1m S(:nsor clilta a re interrupted, and the status commutator out 
JHI L i;., sv1itcl1C:d to lhe VCO. Two complete frames of the commutato~· 
;, t'( n:( orclc:d l.H.:fore switching back to the earth/sun sensor data. The 
,,::L;>1 1.t or thc VCO is :,;urnmed, buffer a1nplificd, and applied to a tape 
r·,·, 1,rd !", The~ corr1rnutc1tor is switched into the VCO at the same time 

U1:11. the· Hr: tc st signal gc1w rator is switched on, 

\, 2, (i TJ\1E REFERENCE Gl'..:NERATOR (TRG). 

/\ tinv:: rc(ercnce generator, external to SAMPAN III, supplies 
:1 :)U-J<;I!z rcf(:rcncc tone modul<ttc<l by an AN/GSQ-53A time word, a 
I (JO-Kl lz ,tnd ;1 50 YJ. [z tone, a 1-PPS wavetrain, and a 1-PPM wavetrain 
lu Llic SAM PAN payload. The SO-KHz reference tone modulated by the 
/\.:\i /GSQ-:iJA time word is summed, buffer a.rnplificd, and applied to a 

t:1pe rccordnr. 

·,. 2. 7 IU' TEST SIGT\AL GENERATOR, 

An RF test signal generator (TSG) is switched into each of the 
thrv<' S/\1'-1PAN H.F signal inputs sirnulta.neously for one second once every 
minute. The 3. 0 -GHz HY test signal. is modulated by a 2-usec pulse and 
lt:is an amplitude equal to approximately -50 db1n as referenced to the 
rvcl'ivcr input terminals. The test signal appears at the DF and omni 
vidc•o outputs at a 500 -PPS rate. 

The TSG takes the 50 K.Hz signal frorr. the TRG and converts 
it to a 1-KHz test 8ignal. If the 50-KHz reference signal is lost, the 
TSG would still function at a lower and less accurate PRF. If the 1-PPS 
ur I -PP?\{ signal from the TRG is lost, the TSG will also still function. 
The RF pulse train is switched between the two omni channels according 
to thr:: following four-step sequence: 

3YEMAN_! CO?\lINT 
,,~NlHln ~.~\;t(J.1~ 

JOINTLY 

a. No RF pulse 

b. RF pulse to fore omni only 

c. No RF pulse 

d. RF pulse to aft on:mi only, 
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TAPE RT~CORDEI( DCr"FEI.: /•.\fPLffIEH-;. 

tiutput 1~~ L;)ed a;-; a~·1 i11put to a. rhH~l-tr~::c ., , 

out tape rc,corclc:r, The oth~;r ,)u it i ,.; ,: •:d ,c fir,;,. 1 '·" 
\',-lH;O in the: t;tpe rE:(·orclcr b\·p~u,.-, tn(,d,,, 

:;, 2, rJ PJ JASE EQUALIZERS. 

recorded pubes on the 75-KH;,; 2:l tap(; :·.:ico:·t:(:r. r;;,i!; t:·;,!:<t•:· 

i., itpproxirna tc-ly l to 1. The outp:tb or t:l(· ;,t:;,-;H: ,.•(r:,di.z~.:!".:, .;1.!"•.: 

to the final arr::pl.ifiers, 

The SA;,-, 1 PA I\ III re n.·i vc· r sy st~::n has : ._,_, ,:, fin.-,'. ,-, !l:·,p:ifh- :-:, 

\vhosC' m1tp11ts arc applied tn tr:1nsrnitti·ts :"7o. 1 anc: :<,,. z. Ti~!.,:·:::;,:,. 
an1plificrs have up to three inputs; 01H.· o::- tv:I! ,,C th,· ii:p,,t.,; :,:,.,,·, th· 

The SAMPAl\" UI rccci,·c·.t· ~y tt:tn, on :·t.:C•·1p: ,=z" :,n .-xt.: .. :·z:;1: 

cornrnand, can bypass thC' tape recorder. D",ing ;·, 1'.,;~1•: 1.·,·1·0:-1:~·i· p;,,.., 
condition, the s<;>cond otttpcLt fron, l:;1c:: of t:,e b :frt'.!" ,t::· ih•r',;: ,,-~,::,. ,:,. 

the phase-equalizer outputs to the final an1ph!t<·~·;... 

cl:, LA\,! PAN II RECEIVER (DlAGRA~..! -t). 

-1. 1 GENE H.AL, 

The LAlvlP.A:\i 11 recei\·er corn:>ri.,;es t!:i·t.·!· ('!'', ·"'-"d ·.c,,u 
recci''Crs with RF a1nplification, im.~!- si.~_t)erhc-tc::1·0,!y::,., I'"f<"eh.-·.r:,;., ,,i,r. 

ancillary itcrns, including arnplifi~,rs, pulse .:;;t ,,:tc:,cr::::, c: 1·, ·--~-<"', 
phase equali:...C!rs, ,·oltage controlled oscil!;nor:s (\'C0 1

::,:}, a ,m~-:1~~::t::ito!",. 

and a tirne reference generator. The recei\'C!" i.,,. cii·,:idt:0 (; :.:--a~o C'-'-'O ;-;(:-ctiol~:"-: 

the 01nni section that receivt:·s its iuputs .fro?n the two conica]: ~• ;):t 1·c, 
antenna:;; and the DF ~ection that rece:h·es its in:.xit:::; fro:-:, the pa :-,,bolic 
antenna. 

BYEMAN!COM.INT 'OP SECRET 
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The two conical spiral antennas arc connected to two of tlu~ 

crystal video receivers, The receiver outputs a re summed and the
combined output is used to inhibit the sidelobe rcsponseH of the pa r«holic 
,.1ntennil and to provide an omni video output of the received on1nidi rec -
tional signals. The OLttput of each crystal video receiver RF' amplifi.._, .•. 
is ,tlso applied to a swept dual YIG filter. The filter outputs arc detcctc-d 
and HLLmmccl to provide an omni frequency mcasu rcment. 

The parabolic antenna is connected to the third c1:-yi,tal ddeo 
receiver, which has a DF vidcJ output only when ,;:i.g:nal!i, ,,re r-,:•(:c:ived 

by the main bcarr1 of the antenna, thu», providing ta rgel ('.mitkr g.m,
position information. The DF channel sensitivity can be attmnHitc,J by 
6 db on command to increase the side lobe inhibit lcTcl.. The { rysta ii 
Yideo niceivcr RF amplifier output is also applied to four frequcn;,:y
stcppcd, supcrheterodyne F\1 rcceivc:rs. The rtJC(ilV<~r oulpub, prc.,vidt.· 
frequency n,casu re1ncnt on signals received by the n,ain lJF ,ante::ma 

bc;un. 

An output from the omni YlG channel and an out >iJt fn>m tlw DF 
video channel are applied to a cirut:it v.dw:,.c 
OLttput provides a of signals in boi.h chamwli:s. 

~------------~ 

.Earth sensor or SLtn sensor data a rt se !ected by conu-11:., nc:.i!. Tb\· 
output of the selected sensor is used ,.,:ith the OF vi<leu 0utp1,.it to pr.::.,·vidc 
e1nitter geoposition infonnation. Earth sensor and s~m ,;cnsor in.form,1tirn, 
is interrupted once a tninute for one second to a Ito•_,., readout of the statu::::. 
con1n1utator. 

Tl:e LA\f PA='J re cei\·ed sigEal rnea.su rem ents a re sun,n,ed i:-i twu 
sun-rn1ing ,UT1plifiers whose outp~it s a re applied to a. (ha I -t i:-ac~:, 2: ! 
(readout/ readin) tape recorder. The t,tpe n>cor·cl,·r o•.!1!.puts arc 
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1,I" (·-c:q1utlizcrl in lhc n;ceiv-crs and ;~re then applied to two VHF FM 
1 1 • I r • : n , · t r y L r;, : ; s r n i Lt<; r a; • 

J\ tape i-c:corder bypass mode is selected by comrnan<l to 
pc· nrtlf, r(';1,f tin1<: Lc'<·tn<:try rcadoLtt of Lhe received data. 

Tliv ""·>r:,d:(:Jn tinH; 1·cforencc is a 50-KlL,; signal rnodulatcd by 
i "' i\:, / ( i.'-iO-S '>J\ lint(: cock word. 

O~.,f~--:1 VIDEO CHANNEL 

Th<: rni11in1urn sensitivity of the omni video channels for an 
i 1th I l1il output i~ - 74 dhm (50 percent. detection probability). To 
J'1•r! 1, ,. its ~ign«I density, the 01nni video channel is thresholded and 
il" 11Hnllrntlll sensitivity is -60 dbm (SO percent detection probability). 
'J'hv dynamic r., ,1gc of the 01nni video channel is 20 db, rninimum. 

A11 HF input signal frorn each o[ the two conical spiral antennas 
is ;qip lfod to ,1• crystal \'ick:o receiver, whc re it is filtered, RF amplified 
11~· d tt•,111sistut· ;unplificr·, detected by a t1.mnel-diode detector, amplified 
l,\· .i pustdetcction ,tinplifier, and applied to two ::Htrnining networks. The 
,q,1ni -,u,111ni1lf! nvl\l.'ot"!.: re::;istiYcly co,nbine;:; and th(,n amplifies (in an 
•pc· t·;i ! i,ma 1 a mp lifi<· r) the two OJnni ,-ideo signals. The summed omni 

\ i rl,•u i,; ft! rLlu\r amplified and cornprcsscd in a corr,p.r·ession an1plifier, 
· -. 1 .. ,iu·nti.111'., pnisl' stretched (with/·- 6€1 use,), and low-pass filtered 
\With fc = 15 Kiiz) by a :.-pole filter. The filter output (omni video) is 
,l[>plir•d to s111nming a1nplifier No. 4, final amplifier No. 2, and then tn 
I , ·; u 1::; rn it t" r ::\" o. ..J:. 

-l. !.. ? DF \"IDEO CI!A::\"::.:E L. 

Th(' minim tun senc;iti,;ity of the DF video channel is - 72 dbm 
(SU p<: r-c·,•nt detection p1·ol,ability) for tlu: high gain mode and -66 dbrn 
(,,1 :)c' L', vnt <kl<'l ti,·ln prubability) for the norrna1 mode. In the high 
.c:-ti:~ ::1uck t'llL' dyna1uic r;:1nge of thv DF ,idc~o chi.rn11el is 35 db, minimum. 

c\.n HF input ,;ignal frorn the DF antenna is applied to a cr1 stal 
ddl't) t'l'U'l\'<-' r wh.,_•re it is filtered, RF am.plified by a transmitter 
,U£n>lirkr, dt'tected b\'- a tunnel-diode detector, amplified by a post
dt..'t~'d1\l'.l ,Hnplifit•r, ~~nc"i <tpplied to a swnrning network. The post detec
' ,in ;, ni it'ic• r· h:l s t \\.ll .~>•in rnodP.s: high a.nd norm a 1. The sensitivity 
i!~ 1!1t.' nut·:t1..tl t1"'":c.)d._ .. is o db less th.an tl1:1t i11 ll1e hihh-gair1 mode. 
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J) r (w· s sin n : } rri p l i r i c r , c ~ >•: po r1 ('." n t: a ! :t' ~ .,., . l ."', ,: - ·, t rt. t , · ~ · 1 · i ~:: ,,.l .:. 
lo\•.'-p;lc,~o filt(jred (v.'il 1, f(, = 1~ r:Lz}, :, ... ;i -i·,,, : .• :.•:r·. , '.', 
(!>F ·,id,·o) i:~ ,tppli,:d lo s :1,:n,1;1~ ,,~npJ1:v:r- .·.,;. •, t(, :;; ... ; ,'.:.·,.~::-

f ) 
·t., L...,. 

s \'.' c r.: p, 0 • O O (; 

/\n JU' input s 
co,tplcc! fr(Jrn c;;·ch onn,i (yrst;;,1_ ,;~r:, 

i"iltcr of a d\t,t1 YIG filcc::, :;t,!:·, ,,f 
fr(:qucn.cy i1y ;;"1 S\1.:ccp :..;cr~(:r·,·Lt(,1"'. 

a t.Lmnel-cliodc cletvcto~·, ;irr.;>iifi('t: 
i('cl Lo a su1nrr,in!.' i:etv:o :-;,-. C 

011111i \""idco is furtl1er t~rnpiifiec! d.!1ri < o:·~ ;..~;:"1_•,::::-;t:C ..... 

ar:nplificr, cxponentia.1.\\· p1;L,e-5t!",:'..<::,:c: ,·: .• : .. ··, .. 
I 

J ~ 0 (n s e c , - 1 \/ s:,. ~ 1:.c c ~11 <t r ' t: ~.. • l: ~~ · 
then lov:-pit!:i::i filtci·c-(; ('..vifr ;" "2 ·· 
tu 11 IJZl(; charlne l .r:~ ( )0 t:: lz .. l ~-

S\!1 ~·11T1 ;Jn1plifier ):o. -± 1 to !-.~:i 

Tl1c l)F frequency cha!,n<'·. i:~c::, ,: 
a 20-db n1ir1in1u111 dy·.narnic rar;.gc, :~:1ci a :~-:'--
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, ,. : 'f· . :,;,. : :·, ,:·;: L:: ,.: DF p, .• r,ibolic: antenna is amplified in the crystal 

' ... 
( r:~•;t•~" 11nd r·t.::;piied th?."<)tigh a <p1adraplcxcr where the 1.0- to 2.1-

:'r-, 'j·,,", ·: :,:,r:r! i-, r~i,.-ided inte; f(111r 275 \1Hz subbands (1,000 to 1.275, 
',, 1, "::, l,;);fJ 1.,1 1.:125, i:tnd l,½25 to 2,100 GHz;). Each quadra-

,, .t ,:,r. ,!:l,f,;,Er: .-:i:~n;, '. is applied t0 one of four superheterodyne 
, ,,:• ,., :t. i:-, rci:,:r,r: '.'.'ith a stepping local oscillator (LO) si~nal 

: ,, , ,;·.<.:. •',? ,,·,·U·ti tr; :t ~()0-\rI[z IF". Each LO generates a series offi\·e 
:·,·' ,. (:•,.,l :, r" £, . ., .'tU.l i'-i stc:pped synchronously (through a fixed time 

, , ·.!· t:1.(• t·,, l't1. -.c· n. r, r uutpttt. H;hcn there is no earth sensor pulse, 
,. , ·: ,. ·, : 1 ,. i -- :·:1>t ;, c u.:ptab le, or when externally commanded, the 

t·:·•· ·- ~ .. ~ntllr:;.! rtt ;~ r;t.t(: ()f t\vO ;-;.cconcls per step. 

i ,. l:· ,ii_,n;LL ~s ;tpplicd through a 60-:,..!Iiz passband filter (which 
1 (1:,· :>- '.r:1/. u'. t:.·rlhp o·.·e, the 55-Z--.Ulz passband resulting fron1 one-

•,:! , .. '.·;s::;_·.r:1z q::~.d:·,tpl-.,xci- Ol1tput}. The filtered signal is then 
:, :: ;, ., .1.;~ ;,\it t<!,· lin,itc:d, and F\1 discrin,inated. The discrirninator 

, r· t:Lt· t n•q:H·r;c: of ,l ignal in the IF to a \'Oltage output which is 
·· ·.-. :•:, :·:·•·T:er:t ;: li.Lpp!"(JXi.rnately )0 m\·/.\Uiz} over the 60 MHz IF 

, n' ,::ty:•. ut thv <.li::-;criminator is applied to a pulse stretcher 

~f,(: -::: '" nJn:.;tantl land summed with another 
:. ,:.:.L:l u· a:,r.: it -1-bit binary word (providing LO step 

.:.:.,:· ,::,,:Ji ,, di.t1,:1·cr1tlal ,ttnplifier. The composite signal is applied 
, '•-:>u'.\·, '.o,.,. -p:.t:i:-i filter {fc = 2 KHz) to an !RIG channel E (70 

r- '..} ":CO, 'il1c m:tput of the VC:O having inputs from super-
.• ",J, .· ., , "• l :l:,d :'<o. Z i;, aiJI:>lied to summing amplifier No. 3, final 

.. : i~{ivr \:o. l ;t:'l<: tl"i.,nsrnitter :-:-o. 3. The output of the VCO having 
, :L--, :·:· .. :1, -1,;)e,·h.-t(:r·odynes :--.;o. 3 and No. 4 is applied to sumrning 
,:>'.:.~~ .. :- :\l}• ·l, iii:;d ,1rnplifie, ::--:o. 2 and transmitter No. 4. 

: :H· i1:put,; to the channel E \'CO's are bipolar, consisting of 
• --1: ·;,· ,:·,,: :,,·.::ati'....- " nals from the superhetcrodyne receivers. The 
:" )·:· '" utcc· '<;OC : . .:, ;, 1~0gath·e signal frorn superbeterodync No. l and a 

· · · · ·,· -,: '-:·:• fr,)n, ,;t.;})erheterodync ~o. 2; the input to the other ch,.nmel 
i·· "."C n :.:; a ;)osith·e signal from sure rheterodync No. 3 and a negative signal 
• ,w. ' "'t.,, .. •,•-·· 

t :,L' di scrfrn.inator output is switched into the pulse stretcher via 
u-. :· t·'. r fie!<; effect transistor} switch vvhich is controlled by the output of 

::-.,· str·(•tcher logic circuitry. The stretcher logic provides an output when 
:!-:. ~, f~)1:.o\-vin~ criteria .are met: 
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a.. A signal l" present 1n the IF ~oPphfie i:-

b. A signc1l is present in the; inhibited DF channct 

c. Tl1e pu I He stretc:h(:r is n,,t in tiH: [H"Ot·e·ss of s-t retching 
a. previously rocc:h·cd pldsci· 

d, The c:,nnpanion superh(:tl: rodyr,,_. d.z;nnel is not 
pro cc s sing a sigrn:d. 

The ::;tretcher logic also pcrforrns the foJ.lo,,;;-in!! two functions: 

a. P rcn·ide s a chirp mca su retrHmt wh ,)·n n s.upc rhe·tc· rodync: 
channel rccci ves two or more pulse!>. Chirp detection is accompli:!i,hcd 
by allowing the: p11lsc! strt•tcher to satnpk the.: di-;,·rirninator :,utput 
voltage (and, therefore, the input frequenq·) on.fr .::-.t the .following timc!i,: 
fo t· the flrst L1sec on the first pulse, llu, 01 .. ttf,tH \'Oltage at the end of 
the second pulse, the first usec on the third plll::-c·, etc. (Chirp detection 
is not possible on pulses having th<:: sanu.~ lc:ading and trailing edge fre
quencies.) 

b. Alternately nwasures the r,,Itpttls: of two compani.on 
supe rh.eterodyne channe Is when simulta neoug p1 1• l:H•)', a re received in 
both channels. 

The -:l. bit bimL ry word :,mmrn t:cl w i Ht l h.:· f>' l be ~t ret<.:her outpi.I1 
in the differenticd amplifier provides the LO step info,trnation. The· bim,ry 
wo rel is generated in the earth sensor processor-, which allso performs the 
two following functions: 

a. Steps the superheterodyne LO t.b rough five fine-frequency 
steps. 

b. Generates a ·l-bit, return-to-7,<:-ro binary word that 
indicates the frequency to which the LO has be-•:,.n :'i!(:pp .. ~d. 

The earth sensor p·.tlse is d.::layt..•d io !" 2.50 
earth sensor processor before being acted upon. 
aliie, ot· nonexistent, the earth sen:::;or procc;,;sor 
running rate of approxirnately t\vo seconds. 

!YEMAN1cotv1INT -iOP SECRE+-
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rn.illiseconds in the 
Ii the- pulse is unaccept
[unctions at a fr-ee-
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5.2 CIHCUITH.::·. 

LO and D riYcr, The LO is a solid :otatc, ·:.:, r.·,,·t,, :·-r, .::.:{'. :·:t.c. -
n1c11tal oscillator \:-'oltage-tunal)le bet \\"een 1. 1 b4 tc:> l. ~t~t• (;1:•fz 4 ... ;:.t: ~ 

upproxirnatc:y 20 n-1,v of power outp,:t across t!1t:· w:,ic:1 £,-; a:~c: .. -
;1tcd by 10 db. This attenuator prod.des a constt,::t, t: :1:1,:,i' 

Lo the oscillator anJ, thereby, stabilizes its pen:orr:1a,:c .. •. 

The LO sweeps bet,,·ecn its freqt:ency ii:-:.1::.h ii: ·:~. 6- :-:.:.:'<.:·,: ,:,::c..: 
r~traccs in O. Z 111sec. This tuning is perforr:nt'C~ ,!:e LO c::·:,.·, 0

:· 

(a sawtooth voltage generator). Th.c dri,·er als0 p=·o,.·ic.,,::- z, -: •:o.::, 

200-uscc p1.1lse dl1ri11g fl·yback : .. s a ba:nd-t..:i.n.d rnar;.:\. .. l" to:::(" o:.:t:Y .... :: .. -(:() 
through the sumn1ing a n1plifier. The signal m:tPc;r an:pEiis:~ :·s :·e 
blanked du ri11g the flyback tirne. 

5. 3 SYNCHRONIZATION. 

The rece1 \·er tuning is synchronized to th<i'! tin-i.e !·e£crer:cc 
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t!c'1c1:rato,· (TRG) in such a way t!,,,t the ucginnin,! nf ,L .,weep will alw,ty~ 
Llc:cut· at the ,,tart of t!w TRG tirnc word, and all succcs,;hT s\,·ccps will 
be' stabili;:ed lo the' 50-Klfa n'frrcncc, Thiri is done flO th«t the 50-K! !;,; 
:·,,f,~t·,,ncc ton(' 1nay be used for auttnnatic readout of the fr0qLtency of 
interc·epts. TIH' count oi the 50-KIIz cycles from the ,;tai·t of tlw TRG 
•.,orcl to rhc time of intcr,cpt may be dirc<:tly related to frc'qucncy. Thi,; 
i" accompli,;lwcl i1S follows: The 50 !\Hz i,:; divided by 500, :1ncl the:
rcsultilnt 100-cyclc output proddcs the• 10-m:;cc svnchroni,:,,tion. Tlw 
1 PPS o,ttput of th,' TIZG t:rigj::c'r,,; a orn,>-;:;hot rnu!tivibrator that r,~s1.'ts 
th,, diddc 5'.)(l circuitry. This sy:n,hroni;:e,; tlw 100-cy,lc output to 
the' l PPS output, which, in tttl'n, is :::ynchronized to t'1e TRG outpL1t word, 
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abundance of pulsed intercepts that would not only confuse the signal 
r<)cognizcr, but would also n,odify the setting of the floating threshold, 
Therefore; the LAMPAN omni and DF video outp,•.ts are surr-med, and 
the resultant output gates-off the floating threshold. Pulse signals a re 
thus inhibited from reaching the signature recognizer. LAMPAN is wicle 
band, its sensitivity is approximately -70 dbrn. This results in pulsed 
signals between -101 and 70 dbm not being inhibited, but the signature 
recognizer can 1nake the decision that these a1·e not acceptable intercepts, 
since the density has been reduced significantly. 

5. 6 FLOATING THRESHOLD. 

The c=J receiver channel incorporatec; a floating threshold that 
rnonitors the noise Jevel and sets the threshold at a present voltage 
increment above this leyc] which optin,izes the system's sensitivity 
(threshold setting) for all temperatures. 

The pulse inhibit blanks the receiver off when a pulse is received 
by the main LAh,IPAN receiver system. During this blanking time the 
noise le\·el is also reduced. With a lcirge pulse density, the average 
noise power is reduced, but in between pulses the peak noise remains 
the same. This blank:ng causes the monitoring circuitry in the floating 
thrcc;holcl to sec less average noise and, thereby, to lower the threshold 
setting, Since the peak noise has not changed, the false alarm probability 
has incre,ised. The threshold setting will take approximately 1. 0 second 
to c;ct to a new level, so the duration of the high-pt:lse density will ,dso 
dete rinine the change in thresho:!.d setting, The threshold is set !a.r 
enough above noise to offset the m a .. ,irnurn <legra <lation resulting frorn 
the highest pulse density expected within the LAMPAN DF and omni 
receiver ,:;yc;tems. 

5. 7 :SARTII/SUN SENSOR AND STATUS CO:\L\fUTA'IOH. CIIANNEL. 

This channel provides either earth sensor or sun sensor (selected 
b') com1nancl) to a VCO. Once per minute the r~arth/ sun sensor data 
~lrC blanked for one second and two cornpletc fra1ncs of status cotnrnut«tor 
data arc switched to the VCO. The 1-scc pulse is generated in the RF 
tc st sign<tl generator. The c01nmutato r is switc: heel in at the sa 1ne tirn c 
a:, the RF test signal generator, Th.c VCO output is applied to snmming 
amplifier No. 3, to final ainpliiier No, 1, and to transmitter :No. 3. 
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The time rcfcrc11c0 generator (TH.G) is phy:,dcally located in the 
l.A\\PAN Jr receiver; however, it;; operation is independent of the 
op<.:' r,1 Liun,Ll statH;; of cit.her the SAMPAN III or J ,AMP AN II receivers. 
PowLir foi- the TRB is obtained frorn the P-11 spacecraft. A 50-KI!z 
i-,.-L,.·re1H:Q• tmH: rnodulated by an AN/GSQ--53A time code word is passively 
fi!Ler(•cl ;rnd rcsisti\'cly split bcfol'c being applied lo the rcspectivci 
1·,·L:,,i.,,-vrs, A 1 -PPS output, and a 1-PPM output arc also used by both 

l'l'l·cin't·s after bein/.; rcsic;tively split. Frequency st,1bility of the TRG 
is ;i:-; follows: 

Short terr:n One part in 10 8 parts or better 

l,011,· L,·i-rn One p,ld 111 10 6 parts ') r bettc>r 

S!1ti 1·t-rc· nn ,,LiLbility, as u;;cd herein, is defined as the freqnency deviation 
ior c1 \'C raging times fron1 100 usec to 10 sec; long-term. ;;tability is 
ti,,fined as t.lH: freq11cncy deviation for averaging ti.1ncs greater thnn 10 
"('C. Frcq1·:,ncy acc1trc1cy is 5 parts in 105 parts or better. 

::,, <J R.F TEST SIGNAL GENERATOR. 

An HF test signal generator (TSG) signal is switched into the ., 
three: RF input lxrnclpass fi1ters ·si1nultaneously for one second once per 
rni1rnic. The test signal as seen at the \·icleo outputs is 1. 5 GHz modulated 
by 2-11t;,'(' pulse at a rate of 500 PPS. 

Actually, the RF TSG pro·dcles a 1000 PP<-; signal synchronized 
,•1ith (but not (kpcnclcnt upon) the TFG signal. This signa.1 is applied via 
;1 PI::--:! diode switch to the DF input and is also divided by four an<l applied 
to o,w onuti input. A c01nplerncntiLry signal is divided by four and 
,tppli(:d to tli c otltc r omni input. 

Sincl· the power lt,vcl of the TSC signal appiicd to the omm inputs 
i,; hig]q,r Lhan th;ii applied to the DF input, tl1e DF signal is inhibited 
rictring the prc::,c~ncc of a TSG signal. in either on1:1i channel, The 
c' ffeciin:' !) ;,· video OLltput will be at a 500-PPS rate. The omni vi cleo 
output will also be at a 500--PPS rl?.te because the omni inputs are ::;urnrnccl 
in a dc.il:O :;tagc. 

!OP SECRET 

Approved for Release: 20?Q/1_2J08 C05131529 



Approved for Release: 2020/12/08 C05131529 

I OP SECRET C(J\l 1:,: T lBYEMAN 

BYE--1101-69 

TSCt is ;;witche:d into 
,·:.i.c!i J)F fn:q:11:ncr rnc•;_ts11rC'.rnc:r;t chconnel ·:i;,,. ,, q,~; .. dr;.iplr:zer for th<.: 

fi 1·::t 2U .. ,.,·"rn·: :1ftc r pov•,. ,, i:; :,.pplic,,! to th<: J .A''],,\~·: II l·(:<.:<:i'.•(~r 

">.iiJ .. ,:,· tt:111. ('!h,: first ccr,1Hi ;,:-, bl,u:kr.:it Lu ,,•.•: :en· •.:tt.ling.) A 
j 1 !. .\~!i1., rystal (Jsciliat<;r' !1a\:in~ 

.~ U / ') '. 1 I I ,. i s u s (: ,J to c :·, l i 1> r- ,11. i.; l h c 

!" (' ;:; j :o ti\'(: j Y :0 \I fll ,1.n d t!H· n ,, rn J) 1i :, j; () ! tr 1 (; .,\. :.. : ; , ,\: , 

prc,·iously r.iccscribvrl, 'l h(: Olltp>.tls uf tht.: :',::n:rni!: ,t 

Input;:; to st: 
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c. ':lO-Kl 11. rdc,·cncc tone rnodul,1tcd by an AN /GSQ-53A 
tinw wo rel 

rl. DF frcqu()ncy rneasurernent channel No. 2 (super 
hck rodync ch,umcl "'.'\o, 3 positin: and supc rheterodyne 
cLanncl ~o. ·I: negative) on an IRIG channel E VCO 
(70 Kliz /. 15'fo, 2-KHz. data). 

·t \•,u ph:-i sc l,q,ta lizc rs arc used to restore the phase response of 
p•d:i,:.,; t!i;1t f:;_,vc been rccorclerl on the tape recorder, Gain transfer 
kr,ctiun i :i ,tirnroJ-:irnatcly l to 1, The outputs of the phase equalizers 
:in: ;1pplit·d lo the final arnpli:fiers, 

::., 1 TAPE H.ECORDER BYPASS ;\!ODE. 

On conrn,and thC' outputs of the !:iun1nTing amplifiers can be 
,-;v.itchecl clirc:ctly to the input of the final amplifiers; thus, bypassing the 
t,.1.pc· rc·conkrs, The bypass comrnand latches a relay in the receiver 
'-'"110,-;c contac-ts cn,ible the bypass mode and also turn on telemetry power, 
J.n lhii (•\'l•nt of tape rcconL-r failure, delayed co1nn1and can also be used 
lo turn nn telemetry power els well as both 1~ecei\·ers for real titne readout 
<J\·et· ;1 tracking staL:.on that does not have com1nanding capability. 

FI:\'AL A?ltPLIFIERS. 

The outputs of the two final amplifiers are applied to VHF 
klc.TH-'try transmitters ~o. 5 and ::\fa, 4. Although the final an1pJifiers 
11a\·c rno re than one input, only one input is present at any one tirne. 
Jnputs to final amplifier No, 1 arc as follows: 

a. l'RG 50-Kllz reference tone modulating the AN /GSQ-53A 
tiinc word; on before ,1nd aft()r tape recorder readout 
(with telcrnctry on) 

b, Pl,a!:5e equalizer No. 1 output; on during tape recorder 
readout with telernctry on 

c. Summing amplifier No, 3 output; on during tape 
recorder bypass, 

Inputs to final amplifier No. 2 are as follows: 
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a. Pl-asc equalizer No. 2 output; on during tape recorder 
rc,Hlo11 t: with tclemet ry on 

b. Summing amplifier No. 4, output; on during tape 
recorder bypctss 1node. 

DATA STORAGE AND TRANSMISSION SUBSYSTEM. 

DATA STORAGE. 

The receiver system. co'ltains two 75 KHz, dual-track, 2: 1 
(rcadout/reaclin) tape recorders. Delayed commands from the orbit 
programn,able n1odule are used co turn on the recorders for readin; 
readout is accomplished by rea1 time command. Maximum tape recorder 
readout time is approximately 375 seconds. Diagram 5 shows now the 
data from each recorder track are used to modulate the four telemetry 
transmitters. Data inputs can be interchanged between the two recorders 
by com1nands. 

6, 2 DATA TRANSMISSION. 

The telemetry data link configuration i::; shown in Diagram 5. 
Each transn:1itter is rated at two watts rninin1um power output. The 
output of each transrnitter is applied via a rnulticoupler to a common tele -
rnctry antenna, Vehicle status data are transmitted via telemetry link 
No, 1, except during tape recorder transfer mode when data are trans 
mitted via link No. 3. Vehicle status and payload mode monitor telemetry 
points appear on a 5-rps, 60-point commutator that frequency-modulates 
a11 IRJG channel 18 VCO, Earth ser-sor and sun sensor data modulate 
HUG channels 16 and 17 VOC's, respectively, and the solar array current 
n1onitor <la ta modulates an IRIG channel 15 VCO. During the tape reco1·cler 
bypass mode the foregoing VC01s are inoperative. 

With the tape recorders operating in the normal mode, the 
trans1nitters will be: rnodulated as follows: 
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!):_; :."in~ 

T / R H.c·ac:o,.,t 

-i· r l{ :,.; o. 2, -r :·zi r .r:. . u. 

( LA~.!PA:-: lI D:ct:,i 

'T / n.. :< o. 2, 'T 1· ci c ~-~ ··.: o • ') 

( LA~.1PA:< .:.I D:<1 

The U:le:nc·try antC'nna i,.; ,.L \'HF nw1,op0lc h;n·ing cxtei:de-,: rhclia 

e IL' n1 ent:::, to pr O\i de a ~oo<l g rour~.d p lar:.c. fh.e locatior~ ui the t c~ t..:; . .. ~t .. ~,.~ 

;intcnn,, on the spacecraft i,; sh(>',•:r. i,1 Dia~r.,~~~ 2. 
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