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(@) 26 adJjacent channe] crystal video reeeivc'rs .to cover the |
above band; Cperation as mmorw through ¢ammnication channed |
B Deta processisg to 1dentify the location frequency, ana
prf of each signal. Intgmtich-tm of prt enalysis. ’ ‘ " .

(W) hrrovhandumie tape moﬁér,tc'_-tmthe sem j
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€. Characteristics .
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- Subsysten. ¥ . ELECTRONIC . FECOMMATSSANCE
~ Tab 1 - Generil Design Specirication ,
A Statement of the Problem
. he problem in Pieq Piper 'f'en-eg recomisllnge’dgvgloment is - '
to design elee ignetic intercept equipment to-be earricd in an ‘orbiting
) ut.ell;':e'vehic).e," vhich will gnther rada‘riinte_rcept"d&u, ‘Process and - -
~- Tecord the data, and retranszit the inforzation when the 'utr.llif_._e is in
communication with friendly satellite control stations. e
| The ARS requirenenty which establish tpe objectives arc;

e e

L CArai g, L.

mban e
PR

- SRSELLItE Batlons, ‘Timelinecs of tio receipt of the
. ‘intelligrnee inforration is esscniicy, - '
2. Electronic reconnaissance capebilitics should extenq
. from 50 to shove 20,000 me. -The modulation charactere.
© istics should be,_dete'rninci, and enrrelated with the .
frequency dota in order to identify tine signal sourec

3. The locatien of sround signal sources chould be
© . determined in o tanner guitabl- Tor thig unique
aprlication. - T

‘system 'cnmbiilt‘iés‘shnu be erolvred *n g logical anda - .
_ .. ¢ sfficient canner, - SR ST R
ment, and the paze of electronie signals to be expuc 0, the ferret recon-
Ralssance progrom will begin with equizment capabie of signal density . R
znclssie with detofled signay onalysis equincent addwd in Sueceeding f1ights,

. ?-'hbl,plv-‘




3. Equipment for eontinlbps ‘surveillance - S
T The sm-mtei?régreuion is tron simple, low rééolutloﬁ,‘ to .
- WOre .sophigticated equipments; t.be..hpe'rpocitiou of data &athered by each -
. equipment leads to o realistic detafled Symthesis of the enemy raagr net-

vork. A Preliminary analygis of the confidence 1irity gpq an investigation
of the , - )

1. Antennag |

2, ‘.‘.Femt‘Re'celvers. o

3. hta Processlng huiiﬁent

b Beta Recorting Bptmers
. 5. Data Transmission Egu;pnent
C.  Solutions and Recormendation,

the onanres. E8CH task vil) result in an operational mi1stary equipment; -
the Operational capability of each equipment is 8iven as followg:

1.  Pioneer Perret Reconraissance Equipment. Measures



!" | _ ‘2._ {Mvucedremtneconmume Bqui'.
. ; [ IR A - : :

' MSD;1536

;Iient A

S B 2.1 General. Measures Accurate frequency, pre, and

pulse vidth of each intercept;

G

‘tion of each target; 75 to-90

clus_iticatlpn of radar ntercepta

é.a sp_ecm.hu'pooe. Dét'ectién, 1

mOre accurate loca-
perce’nt correct -

dehtitication nnd -

location of selected ragar types, or detatlea anal-
Ysis of intercepted signals, including Special gig.
nals (e.g., FCM, or PIM); high 1ntercept probability

o and clnn_irigation accuracy.

3. Contin;ious-Sllrve_mance Reco:jamismce Emipcent. Phe
resolving power and analysis capability of the most
sophisticateq advanced reconnaissance equinment, plus

“wide band video recording and tronsmitting to enable .

the processing .or special signals.
ta gathering and Processing, and

Subtasks of thw subsystcnm are. :

. Completcly flexibie -

capable or Prigrame

. Estimtéd'mtzm tyyical bandwidths for eerly equipments
. 8% one ocinv. . Later equipecnts will usc gpeeig) tntenna
‘configurationg, Sup:r-broadbnnainz vill be 8 goal in ad. -

‘ _Yame'd‘reconnai-scan:ee equipment, (
2 Becctvers
2. Pioneer 25 adjacent ¢ unnc)

ok tinucus coverage of 50-18,000
O pover. ,(Scc- sppenmdix) .

recetvers tor con-
me; lo. resolving

2.2 Advanced, Hne (9) scamirg syperhet@m&me re-
. good resolving power. ('!Sc operauom.l charﬁeur-

. a.mnqj.x.)

and design eritcria are described in the

2.3 Continucus Surveillance. Recédvers vith larpe

. capabilits 4n analyzing gigna)

intercepts; very

8o0d resolution, high intercont Frobability, and
up to 90 percent torrect. classification of inter-

- CEPts even in dense signa) covironzents. Flexinie . -
- Operation which cap be rograrmed from the ground.



snted prt"i on a magnetie -upe.tmgport opera_t.i;zg
-at 15 :lnche.pernee d by means of conzutation :
-and pulse width recarding. The individual techni.
- ques for accomplishing the above are Present atate

3.2 ‘ Advinced, l'he adﬁmee_d data proceu:hg equipment

: Mtecntida. « boxear technique to a‘.nnccurae’y'ot o
120, The pr indications w111 be stored as
. binary bits on nagnetic tape, the pulse width
- signal wil} be Stored as ay analogue signa}. The
- 8ame tape transport vwill be used as in the Pioneer
System. Four feeelver outputs can be recorded.on
Ore megnetic track. Parallel tracks ¥ill be used
to Gccommodate. additional receivers. = S

. 3:3 Continuous Survelllance. The Contimuous Survet1.

.‘h.’l Pioncer. ‘tnp'e tmnnport llechan:lu must be de.. .
: veloped caveble of oneratine at 15 inches per second-
- under the expected environzcnta) conditions, ] .




ever. . The Present stateof-the.art as applicoble to the tasks of the -
1. Ploneer. The piopeer equimment is within the State.of-
A the-art, ana uses mostly off-the-ghels Components., It

. 18.based on pregent estimates of the operational and
2. Advanced, The advanced equipment 13 algo within the
" pregent state-or-the-nrt.- AL some' components are
not yet shelf-items, Do difficulty io;tnticipatgd for the -
in operational Period. . The present estimate of gub.
system capability is based on usage of currently avail.
able, or scon-to-be available reliable 2omponents.. ;

3. Continuous Surveillance. - Progreasion to ‘the most

- 3.1 Wide Snd"v1d¢o' Recorders
3.2 mi‘;m,e_a Vide !u':.dAR-F'.M:puﬁers
3.3 su;ger-pwtntgmu | '_ |
3.5 Improves Component nglabnit;-

F-mbl,ps
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3. Ubusua) Envirdlme ntal Conditiops

1. Propagation tests to .déternine

‘Probable relisbility of veblcle to grownd commmnication,

2. ) Airburne tesis 'to measure typfeal ground rldar-el_.mtion

. patterns in typlcal te

| 3. Ground tests to determine elgctriéd'-éh;neterutigt‘

of cach unit. Separately.

'_ &4, Grov.md tests to determine electrica] ehamtcristiqs_

under simulated envirammental e
teup_erature, vibration,_ shock,

fezts; operation of unita 13 cver; dfentction to simy.
late Operation in Gravitationless o ironacpt, -

5. Ground tests to deterrin, tubsysten chm-actcristiés o

6. Acpélerated life tests of comronents.
T Tlededoun lllmching tests br'snbaya,tanc{ _

-8, Afrborne testg to determine cpe
*of each n»z'u‘:vgemtely.

rational characteristies

9 Mrborne tests to determine Operaticnal characteristic

ot sy

F-Tav1,p6°



Datire

- Transmitting Tubes .
Tape Transport Mecha.-
nl;g of Reeo_rder

‘ ~Based on' thege values
period of the Ploveer g
onal _,du_ty ey

" Bubject to

ST : muiry"eit&u of the Pioneer
based on Swrrently avaflsble Components 13 a few hundreq
- of major eonpopents_ is 1nd;lqwed.1n_ tabular

" 2000°to 5000 nowrs

m equmu ‘should be mounted a5’ fallovs:

sub-system reliability
- § Be m e
form below., -

. otes
‘Spares will be in.
" cluded with provision - ,
~ for automatie svitching

Brosted Lire
.50 ‘

1000 t0 5000 hours
MN. 2000 hows
» n expocted 1ic during the intended

ub-system shouid be 500 to 50C0 hours,
'_'.le'nt'icipgted, this should permit & year's

>

I

least vibration

Special protection for moct
8. In order o
vill be requirea: o .
‘1. Domati: Belteopter for typy

~ Propagation tests.

1tems

radiation by tmclearpwe r widt -

crit_ien.l eonpoimnts-.y
complete airborne tests, the folloving e

mnd:lauon pﬁt&hn,ﬁxd
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9 Nome

. Operats
3. Operat:

Zased on estiimted size, velght, and pover, and sophiation-
stage of the ferret reconnaissance sub-system (pioneer
and ‘

—SEC '*,E‘ —

8 surveillance) ia compatible vith: - .

1. Anticipated veniele Paylosd capecity during the in.

. tended mrauonu reriod of each ferret stage.

cpment 1s geared to antie

2. The development from one stage to the next is an

onal charscteristics of mh stage of ferret

ipated intolligence:



. T - +- AN | o 01 waog PoejAey —

p!
RN

F - Tap 2,

5 - . . : . : ] . -. o - ot .. oy i .. -ﬂ
. T " ——F . . . = - 7{
; . . L N - . B JA
- - . -~ .. - - C . K
L
L

|




ﬂ°~5b°.~ pestaoy o -
. a

—_—

| j 4;.“4;;,4&44#544;14:4&444

z
|







‘__ . S S no-!uo.-v.o.-to.zﬂlm ,
1 R o . B .

N —Y T W m .

LA .

8 JOY 0T8T Y SSCET TOAINE

A -
._&.z..du...u.udquﬁ.@ell.., _

J J T Nil} £
+ W4 h
NENN i : _ ..ﬁw_ﬁuﬂ:::c& FOTI8 T T0UOTg ¥ w _
FERN A AN = ey £
sjuoisivielvimvn]sle]olslo]s]v]t[e[u[vslal: [elalslslv]s wjvisjsjelefwiosvle]elulvialale ] Shino0) — M |




. - T3V POWUOR UT TN Jus | Ta—

5&33-%%: .




3
“

€0t waog pes

pG
ginal) -
CO_I'ORATION

{origina

F-Teb 2, p

. ARCRAFT

=d€4=d44£4i4444;;=;g

-
‘ %g |
_ .1!'

-

T T : ) . __..,*»:E

‘gqanjgdggj a




N Y HHHEHEHHH RO T H .ﬁﬁ-+a§hﬂuﬂﬁd:u£Hﬁﬂl |
10T T ugﬂauﬁqﬂ._-.&.!]

T l lﬂwl.“o!_mn s on.'lm..l'» o} $utedeid L

5 N s . . .

T HHH H . _ .ﬂi«mn!.ullﬂuﬂlloz: ll.._m_l_. m
s “F . T HNNNEE ANNND _ l_: g Bu | Jeeu[BL m +Jﬂ m

WEET

ajulofsv --.w.-.....--...-.u-.-.-......<.-¢-.__¢ .
. o | W&o T e T .llul_..._ al.lﬂullnaz Sang iln:.. N
4 - . L Ad 1 S o




, S - €0t ..:o.u Pasiaay @
T - : —— ' ;
. ‘ . "

it

.<~

444=JﬁaliJJ;Q;QQJQJJJA4=JJJ=

O g —— —— )
_ .a«d.«-»udlegv.]ﬂ |

~—1¥-A10~30—

1.1 . T . nlu-...oidox..o-ojclﬁ.aﬁonl...
O 8 O ualﬂscooédﬂu-udl&auq
._.-..:9__._:.-:.-:::-:.::::_-:.::..:..-.-: : go:.__:eoov , M .

-qav-aow.dgu.lﬂ.ds—.

's_m:us

A unaa:?ao& STGRIETTS = ._.__.,iz:n




so1 wiog pespasy

(originat) -

. MWcocmmn

F-Tab2,p9

_ +do_.|o+co§.o...> . 1190 =_.

. S O R e e T TR R S = I T




. plO0

S £01 waog po

Lt M;‘w@aaéé K3
F=-Tab2

JOCKHEED AMCRAFT CORPORATION -

. *zaﬂ*.zs&dwam.duﬂdﬁn:&”_a
o R . T AT e dﬁ.&&:&qﬂﬂﬂaﬂl}w, )
ue S

__.-::.:_-::.:.—..-......-..-.-......t....::, ____(penu1uod) .
R I - R N A R - C S Sinpouds GV G = t...s... Tl .

S Y R EE SR RSN EN B |




501 Moo 'oquy _
) ] - %
2w R wotavimyome |- Bovecyef o~
_ .-!bocts( WUBLNDD BI%15004538 i .w
40 :o.u.c.n....qo..o Aiiaqz ._.m .“u
) . L NOIAVEiNY 'ﬂi.o-n
uwco IVAORIIY BIANED AsEL =t ... !..o . : T :
_ 4888 Al _ _ s
R : _ - 48] 40 Linsoy su poyyipary ug - (€ ‘POM - | jopop)|
€561 Bay | g6l np QLndv tvewdinbdy o 4s01 448114 Alg PROtAeq w038y 484104 seeuopy 9
- , S o L (2 PoW - | jepoyy|
- | 6661 Aen. 6661 Jen ~ AUNIV juojjeBadosy pue 488) o))y Ald | peothey uosey yesuay Jesvolgl - ¢
N R . Co 40104 1 *PoW - | jopoy|
| 6561 q04 | gge) v8g AUNIY | J00u01y j0 480 46114 30 ALs | peojhey Uo20Y 48a03 sesudig -
= : | 01 10pog) woysks | (1 1epag)
8561 Inr | g6l Awn -Oiidv 198001d 30 4301 44y8114 AgS Puaprdeqd uodey 4esssy sseuory| ¢
DR P SR worg jo SleloPOM mogsks | L o :
8561 Aon | 9561 Jopn © OtMav. | 400UOLd JO s188L 440114 ALS [peojhey uesoy 404304 ssevopyl  z
. _ o 1801 14614 pouucy jo 4insoy se o )
L . s POLIIPOH ‘Jopacooy ejeq sse wey : Sujpaooay eseg sseq
1] 45K ' | 8G61 vep . Olndy .;m...ooco_mso 480) 346114 ALS |puojdey U020y, {040y J00U0) g |
-..n“nu..nuuw. . ) “un«wﬁ%: 8418 ony »o..u!,.!n.n. ) ..o.i!o._-n.a asa . . o wdai 293y -. ..u..-u..h..!
.-.u.....:or- L..: vuc_... orc Adiveiue py CLETU PR .cuuuc..,»:.-u - . - .,¢-r.uuo .u!.o...; ] wsanap wenu .u..

. .-...-.-8.-! lls ML S YROLIED INOMINY

L Rl &)

~ 3ONVSS IVNNOD3Y JINOYH10313 = 4

‘wdisAsqng

l-n,laz ‘0 - .‘.Nulac.s..t. g ua-.,- *p
. _ Bivoce] R ¥aueo 3 wsva ()’ 8-3.«;.@ waLsas 1
sdcve &L a0 1 seve . . . .
v - — XaNNY 2334 avry
Y ‘2 - - o *




MSD 1536

*31370800 Jkv wuod 81 40 S10LIIGD SROIABNG  gg| 9800 Uosc
- savel ) ) . noiLvZINYONG | . BV gR a
—IYAOBJJY WALNZD BISNNOJSAY Im
anﬂ-g ’ xl.cw.ljo:. . NV 4y m )
.l.:. . . . : .zo.w‘-.!-!.o . !..4....“-. ...-
T NE IVAONJISY WRINED ASDL i
—— — IR .
.vno;nm pue .
- SJOIYSA 4O 84| Injesn Joy R
N A o o B AR (1 1epop).
0961 904 [ 096) uwp - iRy 4881 44B11d ALS 4814 - lweysAs uodey 4+0JJ83 padueRApy 4]
. EEERURE S S ‘UOISJIOA fidy - jedrwey) Co , L o
#% 110961 dag «d49 4501 JuB1id 1081940 PNl | weysAg uodey 03484 aeeuoig| |y -
; K o LUOISIIA Aidy ~ J@d1wayy | . L \ N
Cws 10961 unp - #4149 4301 448114 1941940 pucdes | waisig U0OaY 484383 JeduOl4 o
: b . R B UOISISA NdY -~ (ed|wey) o :
I O #n | 0961 JBN . «d49 1. +uo.—.+$..m. 1941910 48414 t.z_a.»r. uedaY Jeaasy Jesuold) &
o ../ R o B . isel Ny seapony | (€ *PoW = 1 1epow)
096! 994 | 5561 90q NIV Pu? 4861 JUGH1Jd ALd Pucdeg |peojAey ucosy jedsey dsovoig| @
T o © aseLepdhopesors | (g vpow <y repemy| -
6561 AN |.3g€) deg  humav | edosos) Pue 4831 4114 ALd |Peojhug uooey sesiey sesuoig| ¢
3 u.».“u .h.uunu: ﬂuﬂ«uﬁ%: 2 .a...c.»!.o.! a1 . ..e.._i...uw..a s .... Cmpaasn - ..u..-u..h...:
A..Axp.-..wu- vas | : 23w awv 43180109 5i s .:v..cv...... : WOLIVWINGD .or. % 845) Bawowuns » _uEdtdse sanrens s |
T o , R _ . 30NVSS IVNNOO3Y "OINOMLOIT3 - 3 -wessAsqng
. i . BONYND . - . : . .
I T & v o | o B 9% 'y
_— NI 717173 w0 O wsva (O 1oar0md (8] wassas (J
$3¢re . [ a® W Ve . ) . .
: —S— XaNNV- 1531 G W _
gomas 12 210043 ¢ . . .y

iR



e Lo

 MSD 1536

3

" BAZYOSED BUY KUOS SHL 4O $hOILND SAOIABNY me- -.......h.u ' 208Y a,
) "
3avo n1LVZINVONS smynceel o
. _IYAOJSY UBLNDD 3-...3.:- . 2
. ., 3ivE ) ...!:..::.8. l...q_.. “s ..”.
- L 2uve nelLVEINVONS !....b-
: : dcrss ¢-§ AS34 - . . s T
- ! S 11T pue ._ INGA"JO @il INjash Jod o
o S ) : , . ‘(1 19pON) woisAs
1961 6ny - lios1 unp Oindv - . 4501 JGIId ALS 48413 cooou 484204 @due| | 10AInSl  OZ
T . : S s . SRR I €1 *POW - | |apoW)| _
* gpél ver NV NdVN - 450l 4ubyid ALO f&._u vao;o& :ou.oz 192404 poaduerpy| - 6l
m : . - 41 *POW - | |opoN){
# 1961 des OoANIV _.E<z - +ao.— Em:.._ >.5 utaned  peojided uodeY 48.48d padueApy| - 8)
o | (1 “PON = | 1epow)|.
B w.@.o.. unp . - 0NV © NdVN - +noh t._a__u ALO PJIYL voo;ou uoddy 494433 paduaspy] LI
I DR Lo _ (oW - | topows| -
» “J1961 JeNW - Olndv . VN - ._.um._. ._..._m___.n. Al cuodes . vno;om uoday 149 pasueapyy Q|
v.__ff o : _ o : o . L1 00N -1 19PQN)| - -
% "|D361 ‘AON OlNiV fdVN = ¢804 #6114 ALD ss1d uuo;on_ Locay jeduad paduespyl GI
T 7 |ssebey umouy J0A0 UO}4RIqLIQD €1 ‘pow = 1 topowy| -
0961 d3s j0%6! Inr olniv _bue 4sol 4ydyid Ald 48414 We3s/s uodqY 46494 pesueapyl vl
BN B ¥ : o Lo o .1 *eon - | 19pom)| :
0961 Aen [D9€t JoW _ OlWdv 4500 446114 ALS 45414 so._.aam 4doday 484484 _umuco>_u< £
B N »..uuuw.. .,, w.un.cu..cu:h! 32°2.0uv ASWISV 2624 olenIne s . ._...  waatssm - e
»-.c:..u.-..: ; .uur.t o..«.».u.. oIv * e wane3d *yg. ..ouofc-..o.u ‘o r o IE -!.otna... ——
_ . aouves o uoé,.m:zaouz ,__zozsud -4 .s:%e.m
uIENON 9 ) wviane o BVAV Y
——e Lk cu.:o_U uacpnu 5-3-..3 WalsAs _U
do- C asve . :
; - x.zz«. ._..e aty

-
.a
-
*e

CG’MATION

IC WD ANCRAST



.,

. i du.-..a.-.o.. Suv wwos -!.u.m 40 SNOLLIGS SNOININE .n.ap " uu“ ' 50Ny
: :\u : . maval : . ” * NBILVEINYBNO uﬂ.«: g8
- 1 AVAONLLY BBLNDD BISHENOIIRE L
m. 3ive noisvEINVIVD !.qE
- 4v0 2NOILVEINYOUOD | il ..! g
: .z»lt« WRINED a5 C
’ c ‘OJep JOJB| © J@ POULMISISD 8q Of] &
o : co 1 €1 POW « | J8pON) taishg
- we | 2961 200 .- 9349 4501 4WB114 ALO puodes | vODEY joused edue||leAsns| 9T
N A . o o N B 1) ...o:-,......o:......:::
: as | 2961 Inp #449 ~sse) 38114 ALO 48414 UCOBY {8JJ04 SdUR|||eAINg| | €2
e . Lo . T Tl G tpoR = | 1epoR) waysis |
| | 2961 Aen | 2961 Jen . OINdV 480 3uB1Id ALS 48414 . - uCOeY J8JJeg BOUR|||eAINS|. YT
N : " , (1 19pOH) weishs
v 112961 ady | 2961 984 . OINdY iscL 446114 ALd puodes UodeY 81404 83UB|Jj0AINS| €T
o N R (1 1opoy) wesshs|
o (11968 9807 |1 1961 490 Odv | . 4sey ...ﬁ__m Ald 3821d ..ooo¢ +o....-u ooco.:o?:.m F 44
R R _. © . Ald 48414 04 s0p1g == (1 19poN) Poojheq :
111961490 | 196) Bny OlWay | :282 ooccc: ug JA0NIYD .303. 40403 8dUR| | |8AINS 1z
u»«-u-..uun.... . uuuuw.nnﬂ.. sumony AoNaOv s NOILUNDIB0 5» - wBL1 2588 .. . ..u...u..b.....
-~ Jisawmnsmg s, | 93we ouv asiwoivg ce W waued % . MOLIVEANOD 9y » -;.B..-wlott:o.. MINS40 LIBIOUS
I R . soens . _ gmm_s!sy. o_zox._bm._m F .ac._.r. \$qQng
L L1}
waennN °y X) vviaie oy u.-.!» 3
W{:_ - — c!u....... . wae I wva (3 sowrowd B) warsas O _
— y Xawiv is31 a7 8 ,
. ) /. M}

_ E- ‘ESU uhgtli -g

|

F -]s‘b 3..’p ‘

ARCRART coarouﬂd:



c .-.5..3-0 -..! W04 SML 40 SHOWLIGD SRONSUY 0L .n.....u_.... 39UV . W
ol - . - - : . . " . .
. w - mave : ..o.:-.!-o.l . [ ol A.
T a ..2»2:..4 B2LNED BVENONE e i 1 _
g .l SR ‘18 ©
. ..C. !b(ﬂ-"'t.’ . L e __Pnvn ..—.m [4 8
. - pave ..!!.-.luo.l : - . ___seveces] m
j . . . - N ..q»o-tc -e.nu A881 .
RS . S S B _ _ .eao;oa p! q e.o_..!, eo 8__ :..3: 05 e |
. : . e o ‘048 ..2_-. . «o voe_l..zo.- oa orl  w -
. S o . : . B | B voo;... uoey o o , 1
R P TR BT L ,S....é aeouo|d 8301 duog 40 v 3 : .._55. SN
St L esei v | esel 904 g eakuung QOutw LY 4L)93231Y POUUIH e_ sysny. ..5:« ?c. ».C uorey tv.:..u .......cc.m .
B F - S nc_?.ooio«ooaoo._ o
S | asht v p. | 1661 ¢ns pirakuung oo, I :29.2 .z........ .._ :3 :!:__ pEO] Ang. UOD8Y t....c ..SSE B 3
Codd L N O s . . .h ) uLGOQC —Qunnhh. . I RS o -
'wght sed | LS61 9§ .:s»s;,. Gl .5 3 3..8;2 rqol api§ 30 4881 | isep sqov epig sepey|  OC
156 e | ser dag P ussuuns csn on1| swrison usta 195y r.:a:aﬁw. puotAug Uoomy 481aeg svpuord| 62
L5¢€ -;Q Ahma_..na‘... a.;:csm om: t: - AEdIYeA tu\. 43:..0 e- o&ao.—. vco.ﬁnd.. uooey- 405404 J09w0Ld| - EC.
N R | . ] e ceow < 1 1epomy wessAs _.
L e £961 904 | - - :._to - o ._?.c.._. w33 H>._._o v.._._..._ :cuam 02484 ooeo...o?....n 3
| mmi, ey | wesenesn L) 0 . | m
.»p.c.m-t- . . ,ur.crtlc asioiwe °gs | we waned ‘s NOLIVEINGD °8 . W28 .cr e . ...u»..uc DR | e
: R S . _ D3 JINGY1IFI3 - 4 weishsang m |
. : - BININD .
wsenn % . . T ) v gl u.:.P.c -
ST : ....,.T. — pvoced . S -..B_U | -Q»D .B-:..;' a!.:nu ) - g
SRR TN P. , S .‘g_.. . u-.!c.-uu._.nd- ] :
. . A R s : s




o 24310880 3uv ....2 sma g0 ...o..-.a- -..os!t. no- - P .
- um ___ave] ; . : to.-cu.lcoco aovww o | &
— —_— —_— .!»eft-eau-..l..o...-s s
. m Bave . - ..o.-cu....-.c Brvess oy m
save : ..o.-cn.aco..o . v tee ),
X .-c»'s -u_—zuo a884 ' C '
. » L (1 1opon) ,
096} ver | ggsi .Bny - 18Aduung Gopy w +404341y pauven vy ysey 6114 3;{ ..83. ,St.._ podusnpy| g¢ _
..a,nw.. 420 .ona_ tor IeAkuung asH oy | ..-.Sz Ys1n tﬁ 2::.2-?8 oo..%.. Yodey ie4.84 pesuerpy| ¢ |
E o . H. | . . .-o--.> 199 B - ’ . .
666} 101 6561 >-: readuung asw vy - 3:..8 U1 1881 Jusuemuo.iauy .o.»& ..8.¢ 484484 pesverpy| 9¢
TR Y T A o Coaenay | e ‘o - | jopow)|
096 o0 | 0961 qoy . 1eAAuung s ov1| peuuey uy 1501148113 ynowpeyy ..-o;& uooey yessey do0uod| . gg
L R | e S . @ .uoz.. topoy)
6561 son | 6561 vep 1eakuung - gsy gvy t-.h::.‘ PouUSH Uy 430y t.n_: ..-o;.m uoSey {a.sey deeuoigl g
R - N N 1o 1 cpow = | jepon) ‘
8661 420 | ggél inp .->>=§a asH N1 to..og_c eoe..o: vy sise) t_a:._ peoj ey uoosy seuaey ..ooco.._ €€
u»uu_- ooc... uunuuﬂ-»h: 2an o..c »u..u! ..--p L ..!t!u.-a assa” r. T .B.-p - ..u..ou.u."...!
a . :.c IBE * IPue .ozc .:,...!-.c * ..»..ou. 0y, . ..o.-oc...- 3 *oy ) -»co..s.i.. s 239roua o] . wninns «sn
R v SR B o gmm:zzooux o.zoEou..u -4 s.t:o..m
L uennn .... V. — B ..w....... - — : . ad¥A08 %0 .
e T w._.n...... oo ) wsva O 433004 () wais: )
A — o XBNNY 1831 Q'R ¥ .
24 '3 — S L )




(WAII0I00 Juv WU04 SWL 20 SNOLLIGE SNOABNY SOL %5000 oguy

0 X »ive . . : ..D.vcu.tco.l . ) . Bovwss e

C m . o ’ : ..-»o!s« uuc.-o 5!-.8&- : . _ :
: . dsvel — i . ..o.-c!:«o.l . - — Inve e
. »iva — ; noIsvEINvOve o s . e Bave e

J‘)g LT 4834

L = 4 L _ 4581 ALO :.:u 3 so1ag | ¢ .vox.. 1 .ovoz- voo;-..._ :
I 2061 vunp | 2961 Aoy _o>>=e.._.u 3:,0.5 :o._. tb:; peauuey u) «:o..o!.o L uodey ...o....ou ooc-:_!t:m.. 44

N e . _ _ * peojhey
- [ 196t unr | 1961 sew d1eakuung gsw Sy tn..o..? Pouven uy dses t.o.:_ — +o....£ soueijeauns| gy
4 S T B | peojheg g
1961 4dy | 1961 ver 4ierkiung. gsy on | despony. Sl to» 2:3:-%8 eoo.z 404404 eovey|teaing]|  zy
| | | ~o1o1yen yuey | | peojhey| .,

. 1961 Jep 0961 2eg o.!icve:n‘omz vy  eAjsden =_ is0) .o.—..ol.e;eu ‘uodey. ...o....om e3uQ| | jeAung RN A

, (I °PoW - ¢ Jepoy)f. -
oo;nm eoooz t....ou voo._n%c. .ov.

- . — e

- S L ssen suBig aso ey
0961: AON | 0961 des .-.;..s.m asn oV ﬂe ..o_..... 801 448114 ui ynowdeyy

R . & N o . 46114 ALd 48414

: . 1 PO = | jepo)] ,
o losstinr | 0961 Aey . .!S.Eam Mm: NI o4 40134 §38) 346114 Uy t.o..oo : -o;n.. uodey 4esse4 peueApy| - 6F _
L uwuuunnuw.. uuu«u....-h.. 2118 0wy Adnaev .8-.. . nOLLeNITR0 183, .  weatasm - ..u..-.....“..... : m .
- . . : : ,., - Y Q) . r‘ﬂ.« ouc.. sny -.-..i...la 0] wn wines .. ..ruuc.m-too o9y b . HEDIJ 09 23BP0d ‘e _MBANDD Wy ° .. .
| L - L i | | | gm_§§m¢ OINGUIN3 - J wassisang |
T umewnw 3 i : ] ..c.t... re . - . . ) . -.:.» (3
S e mavass | R : ..!....o_u O 1531084 () s . M
: S| S¥ve - m - 4@ n Sove : L. )
B T . o . nu-.ago.-ﬂ :







24300 B4V W04 sm4 40 sworsian .ao,s-w.. TR s nry oo¢< lM

MSD *535

F = Tay 5, p
(<]

- ‘04up Joyey o t.n!a: g |1ym 4.5&......_.._38:!8% tcﬁ
S  ‘uoijeyg vc}aé 104409 Pue ydesseyu o12]1yep
m F Wayshsqng . € 994 jo jued gg vvo‘..a: ‘848 sjusweunbey 0 pue Y]

S {ssidwvey w pos-oy =Y02 yew e, 23 9 sy oresrpuiy ANDnByInO Y A ....-:...,J
T ae N - 0NVSSIVNNOO3Y 91NON1373 - ug;z&

T E.ac.-.x..-,

3%4014 %

X3NNY iNRLvy g g y |

- uazo] u?..D ) 238r0ue(X) | msas)




.

ow, e g Propne g

i S s w0 o,

D 11 | i1}

Eil) L

,Jﬂ:auuu. 5

- el U

o .ﬁ.-..%mwm%x Nviisy3 .mu.S».eSS_ §80 ‘osw @334%007
. : . N # NOLLYLS NoLLISINOOY ‘vivg ONV T0uaN0D - ¢
| 3IVNiisy TO¥INOGD Lapgng * "'t R oo

INolvdoT | ¢ ALl _Q_R 15

¢ . . '
e B .

. Y

AONIDY DZ—.u:
o Dy ez
3L WaLsAs -

o ."_’F-_Tabs,pl :
%mcmmﬁon

_—

;

o

%6l wouow | giva . . . 3ONVSSIvNNDOZY 9INONLIZY - 4 Niisisuns




Lomey
R&D Contract Punds

- S;ub-ystn' F- Electronte Recannulunc.

- F'm-,ppl










mg
| Bebimate of Menpover Reguiremets

Subsysten F- !Jcefmc Recounaicsance

O et L




~T ..\.7i-§l~ﬂ

- _'r-hbl.ﬂ"

L b e

T T

R i

3

{7

1y
_udag,"

5% < |

K

o

'f 2

%

(138

I

It | ot

{h




ot

L J B

8¢

A .
K ]

®T

13

- Tagaeg

iy

SE

LEH]

i

fz

L EIS

2 5 slg

8| Hafg

| 8| & af

:
Heng |

8 2

|9fels]a
|2 8=

3]z

AR " Metzssurig v quancu..vo w]-

(7]

3

=]

o

S

IR

” -

”

e

wag

S

it

€y

Sy

Y 2;‘3

N T =3

JOEE

~I Rl

= B Y

it

90 odig

(Pireeg) -Sllq..-l..!l.! 3 ey

) '..hol” )




S

LOCKHEED

'~',MISSH.'E

Pyer |

- MsDsss |

AIRCRAFT - corPopaTionN | |
SYSTEMS Division |-







L fotm sy
.'k.- MWI.MW&M of

- 5. deasures cours: loca.tian of udﬁrintcm,ept_s"-‘




MSD 1536

- 3..Asacomnuyot(2)ahon thcdilem,ryof

; -,.um.ummhmmmhm
,’upmteetimtelinnteehmlouulsurpuu

& Approﬂ.nte aeomﬂuc deploymnt otthe

s Actiutylovellinthevu-lous mmcyhm.
L (chctmieutiutyntnzymmn-_,"
dcator of mntu:y huldxp, Prsparedness, and .
indn:tnuclptuntymorfhn li:oorton‘esb.f

6. mmumlomzornmuuuw (this

d:l,l;owr,y of m_eqy :l.nberut. .




b mmmcmreeammrormmrumm. »ﬁeu
’ \ § ‘Muﬂummuy em:mm.lmmt ut-t-ortha-u-t
L m&.- ncyadum & greater ,andya'il-upibmty and, ‘besed
| »_m&o%%ﬂsﬂu,mc&iﬂnmulyﬁum
" - prccnt correct; eluuneaumot radar 1ﬂt¢mpu
. '_.'I., anymnaeﬁuwtosb,ooo-e
e Bensitivity of -85 to 50 ave R
3. htmymmtlccmcyorltoepenent
I Pulse snalyate: rrrtecuncyotlmmut
m,oooppsmzsmmatsopps,pme ‘
Slh-tothe incrensed sensttivity of thase re-.

.nd.ut:lcn ofm-trsteacdlyimmt
o Mnm,umtlyeomum,n!
'._muumrcmtmmat
\ .thcnlur,(itueduthﬁemtemt N
- antennas 83 the ploneer receivers. the ad-
; ..mmmwmtmter
1muenorndnrﬁlmpt.) .
6 ktterthnlmtnmymluﬁonot .
. |Pear intercepts. | '
Mm theu chtrletm:ﬁcs, the ndmc mm.t .:ance
mununnnemtheronmmtemme Mrmion | |

MISSLE SYSTEMS Dvision - 'S'EGR'H - WOCKHEED AIRCRAFT CORPORATION




{-) A accrrate count of specific mm ar m txpes

(m. izplies a .utuueu dutubmon vith Tespect
- _ tothenuberofpuuubythcumnteemthe

- - (v) - locmon qnd mu.tmauon ot Tadar type- vithtn |
the spacified mmmmuﬁnm

( dam%ly?ﬁtommeent. .

(e) lbre lccunte 1ouuoa aad mmplucu uutubuuon

ot the lpeciﬁe um equipments. ’

(a) 1.; upnea by the above’ perrme, sian.‘l. e-ctiv'ity L

'_bmtreqmneyband R g
(e) Accmte ruhr lim da.ta -.m:.y.u tor mxm tech-
aologieuﬂl.\mtim -ndu lm ornuttu-y
electronie m'osreu a.nd. upsbmty. At the low fre-
queney end ot'the Tange, the phylicll Hmtctim
- to the size of the utlnnu Testlt in rchtivu;
mm pa.tt-e:m In cpoem momiam

.J..

The cdnneed reconmsme mpabmties, '“Perimed on the
pioneer data . pthering abmty, m.‘l. therefm y:l.em a more ﬁ.ne-mmd
pzetnreortheutzutylem;, mqmciu,mﬁmmzotthem |
network. In sddition, this mtu has -um~1ent reaolﬁng pover to

”‘de’ ) 1




| to-pulse biu:i. With tie cwbined rroqumy tirective remmon,
m'r o.nd puln udth luly:is eupthﬂity of theu me:lvers, ctrn.teg;lcnny
hlporttnt ﬂd&r s:lcnalz mbepromh chniﬁ.ed tnd tht ﬁe’plemt of
the r-dm nw be detenuned ‘

1.5

_ hsedoncmm.cmutionotceruu mtemmc. data, €.g.,
frupimmm., smmmmmuver-mbemw |
Mchnnecntributenhraummtytechh pthcrxn;proceu.
Rhclemeimvmwolntrm andbemdiﬁuumof,m'inryintel-

h&encolnddirecttou tindingadmaad reconnaissance Teceivers uithre- _

-mmmaummmm m-eﬂinbelinpletmct .

"mumuth'yuorno'lmnmtouckautmumﬁfymciﬁeu-
d&rtnumdtodetem.netheirhutienvithsruttecmeymnch

. htgrcept probadility. These ld.uicu ‘may include mghts for the mn'poae

1’-*94:
















. —— -




N

———

oo




in the ﬂppoute roht.tcn. mu tn‘hnm. are duimto heve tmmnte-
1y 30 b gatn, . - N | .




PR




Mtemation of RP Coupling Betworss SMtes gy

© Orystal-Video Recetver (50 f"'-zzi tntenns) -

Tapt Bote Fover - %8 - 204 Eivferet + 63 a cpeses i




R -l i

l"" \'

A

Sk

e

Y

XY S

L}
‘¥

b 4.."3;_?‘,"’.";::)\:

o

* e

Y] VN
Iy '

L

,,
]
P

2
F)

rd

.§ B
kg

o'"
[
‘i -
LA
.
v

»

[ ]

. DY -
PSRy o
WEX S S N

i
oo e oug







A

L
RIS .




*_.M“__w,‘_,‘_.h.-..._-._..-...____.

.. ,, ! ., . 1/.
B 5\ TN /////// X

. J"""”"’

R . _.__ u_\N_\ _._\,\.\

~_MiDES o
~~ OUTPUT Py

J,/ --\§ ,

\\\\\\\

\\\

---"-5‘!-




I




B e S L i

B m t mtheqnnetom:nm-m"‘*”’
a-ao.lnm,mmmmtmthusmuaotooh |
umem mimtlmingmh c

. .2:15:W -
”mcumamtyecmrmt.up~1suw
untlhptomthemwlmntthemeﬁmotthe,'
imtekcutlm-wbeobhmuttam.mumamﬁnm '
Beu:l.tivij_:z The. leu:l.tivity can be. m ‘by ean-

. :m;themepmrcttheuutmotthecrysm 'becrnmuuo .‘ Come
»mumummqeo,ooom,m&cmm«mm . ‘

 'wmm-tshpnyhlmcnhswhnrwammmtrwm
' -llnatornmtadg Wm,themsemttpﬂnh .

- {hm /hx1.37xm""3zaooxa.1xm"x3.5x106 3k/‘r :

s

il & 3 S Rl i Rl A
- e E .
Mmmwummtwmmmwmnm -~
oturs.tandreturnloufrantheduector. The latter my be minintzed, 5

g
|
§
%
5
:
|




S

. 9 - I

i : W | ot

. ‘ .\ . T .‘

T "*"“.’“3 s

Sl WD 1536 |

‘ .‘.'_n Gu.n sm.;mmfamﬁ"n‘mm»ﬁ_.
abloenngoccina.tm‘lcr e-uhnahagste, thg,_mnwunbe, for | i

‘. ] } "A . . - r"

35:.'!1.'»:3

| mmﬁmmnmuwmumhumtm.
mmmneﬁnmtmmm | :
' 227 BRP Trigger Cirowtt N

T &mwcimtuﬁeﬁmmumm:
udeoclnmel mmmatmm«mm,

st 6.t mmatomsserauoenngmm;. -
:htor mhmmuwmmtm«muedtatmmmtg 1  | -

th-dn.urednctionmiment,ducrﬁedn&c.h.
( -

»

.~ e ————

et g




12

mmmmﬁmmchtomnumedmthmd
aemingwterobmmim Mmmummnmmhm
'.thcmqumcymgenuw ”,Mmummammtch

-mmnuu.uchmaMe mmwdumumlmuan, o

Bt (*ZSpercentatsom).mudth (+aowmt),mmmcy
(*J.pereent) Idbecmhcmm (mlm:,ntm.)rerad-
A_mummmmumm&qmyuuontommm
_' vucmteﬁncﬁmlmmummbe;mmuw.mmm

' 'm Teceivers will have sufficlent sensitivity to detect radar #1de lobes;
thmtmamybemtedatthemtomtbmultmuun
ruo:.nuonmaccnm:y '

3.2 Rcstrictea Duta Iﬂ.nion:
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| -ndpuhedacoders vhichlcceptorrejectusmh thatdoordonotﬁt L \/
_' tmtmtternottiwchucteusucs,mbemed T R
DR nmmmmmtmmmmum:mum_ Y
o tammm;dwmsmmmpumm For exapple, ,
g Mﬂnncqmcyhndsotmcmtinpwhncemm,lmmmm R
‘mummmummwmmmm In other wards,” . |
‘:tresu-ictedda‘hnummmmﬂ;utbaeummchmmtot gt
umutmmwammuupm;m |

- Tt 15 felt that these "rumm&m“uﬁzmunbemm | C
&mthensicmivmmﬁuammnmmqhnddmoc- ‘
_tlveandcontributeahrgqupbmtytothedatlp dering process. Mare
":dstail;eddahm;tyusarthea.ppnutienof"!-serlo'mlnhteuhm[ | ‘ ‘

theyalter tbe basice ph:u’.osoghy or the ldnmadrecomum aission.
Amcriptionotthe basic scanning reeeim toll.owe _ , :,-
mrmaungmcusuonumuonboungat theraaa'rimg o .

, : L mnmlpto-mhenuoatthcmumi. stm'b:them- ' o »{
a Illwtrlnmuimeqmtien. Reuonsblevummusmdtwll, nz, A .
- .audlarm-achndarint&cept, ‘buedonnda.rt:pe, sntepna gain besm- e

 wiatn,- ehvation,mtreqmcyofopen.tich (sunm‘,manur e

e e '.Rer 3). mmzemeimmmmmnues-l. Mvenced A
R 'wnmmimmmglobemmdimﬁmcmnm | v
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Wﬂ ﬂn use mi,tj,p],e m mmum It m“ e

| Mmimmducribeduws.hsbem

o .
‘(n.n)'

ma.x mrmms

(da;_) ' (at.)

18,000 -30,000
- 22,00 - 18,000
8,000 - 12,000
" hooo -

2,000 - 4,000
800 - 2,000

Mo~ o
200 - koo

.50 - zoo

Egawepe t:bt:

(::')‘ : (g) ,(’.'"°) (av) . (av)

55 R R

- 1g. rad.)
: lc-r-d)

50
50
50

Mo e BB, ¥

ﬂaxm.e m use gim tor inter-

ecptotumwmtobomapmum mestmuanhmror,
_m,m,mrumtwumtmqmqm m-is’ocelme
muaummmmx-mm Dyextnpohtim,hm
1% can be predicted that K-bend reders (parucnhrlythoulbmlﬂhc) "
ﬂnbede‘bectedanlyundufavonbhcirmtam. | S
' Uethlu.mim'erupteﬁuhtapﬂuungupbﬂitiesotthue

.P*Apd;’._péh

reeeim First of all, 1tlhuu1cbemtedtha.tthemtmcemuuted
-~.m!hbh3-luam&htedamrwtyp1ulnmsmhmtobein'

I 6 (estim. for .

e e,
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‘operdticn. - mmwm cml@eq_eet. Inthelm

'mw,mwinmmmmwmmedm R

_.mamummmomammsmhum
wrmmnwmmmmm&mrmum
freqmncien. o ’ , ‘ - i
- " Second, 1tuimuutum.mmnoatmmumdc-

mabuwism@muumaammmm A
mnwmm:uuomsa,nmwmamn-g

4 »unbemuvedthmghthe m’dthermetmtmpm Gen~

: emny mwmmmmsvmumtmumhmcy

'mrammr'sornmnmmndmopentmmmm,thum
beteentrmhblel-l,mu,otcome,tmmmt&nsmmhu
mummmmmmwmwummmm

o ‘tlon of Teble 3-1..

h m:—rmaﬁmammthwm&I
m:npm:gutoneunamumqummmm--
‘qmcylmmumeu. humothtmtmtutemwah.
,Mmm(m)mmmzmummmqmy '
Tegions. Atmmmuthecpermuu(iurmmt)nm:e;
ccimfteqnmynnmingmcmmbemdmedtothehﬂtdthe |

- receiverscaptbmtytorupoultothspulnudmwolm. Circm-

ltlncenminthedeciwsnm, beuuaputcpulumthsm
Mwmmmmwmm (mm 1-1)

F-dpdx, p 25
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m&l.;l.gma ‘_gointmgthctu-retantms ntthemur

' '.morwwobmmyuhstuuctznnsoluﬁmmmmcy ﬂn

tol.'l.cung capt.binties aro 1|lpneit fo:- the meed.vu- m y.m 1n
mns-a. e

'_hlhminSee 5. mm.otmummummwumo
umwmmmm-wnuormmmpu -

dats proeusing (prt and pulse mth) _
In thc lover rrequency regions, with- the decreuiag direetivities

'-ammuﬁlmlmtma,{whnmm‘mimnw), _
"basie systan upa‘binty dwolmtodeterunnguth some uccmcyonly} o

m&mmummwrwmmmm,m mm_

o sstellite comtries. Purthersre, mlﬁplain‘urccptmcluuonhm-l;

poui‘ble vith the - buie lvltu

lbd.tﬂutim to tln reeej.nr cmtrmuou to c'vercone these

o I:I.Mht:lom u-e discuned in tmnung uctim. A dcm:l.ption of the
;‘buie reeeim to.'l.'l.ou ) ,

3'& Receiver% tion - ’
3.&.1 aenem. o . |
L Ammhndlcmningmuverulhaminhg 3-1. -

>Mlmeimuedabaeknrdunmpmetemaynecmmam. -

Ppaz, p 2
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vidth

. 0, vmil;.!l‘iﬁ'ed Block Diagram of

?*Aptk.p 29
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'_ 3 h.a lhlti& Intu'cm Resolution |

343 ”‘%&cmwe Recetvers
\

At low freqnenc:lea 1t

beemilpucualtopmdncea '.

directiqn sensing 1s also qudxed in order to resoa.ve ferret antenna

main lobe and s:lde lobe umcept.
finding usually anm

Although lobe cclnpn.rison direction
a“lBo-dea'.ree directional lnbimty, th:l.s d:lfrr':.culty‘
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04 Petterns over e large e Of froquencies. For. these reascus, o Toase

mey e used for atrection Linding with nondirestive antennss. A blocy
2 di&m i‘s shown in Fi’s-.;-3-3., o o - .
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Aptttamgntthgtwoantennuinmeplm Mammwmelndthe

-um. pttem ror tuolntennumshown in Fig. 3-h(b), (c), a.nd (d)
' ' m.smumimmtummntomm.

" eou':lsmtion, thaapace-pbmaottheﬁeld .neidentone-chntenm is air.
-.temt heneldsatthemmm |

. vl_l‘-l]_eﬁ'
Rpapeedte
i
Ry . zhé“‘

.313212 B& B(e-

.8 broad frequency band et the. frequencies uml.na (ner 5) The resultant

. sm ma difference sigmls are. -upuned in separate reeeiven, the rehtive
‘:phaseranmtmchngedbytheheterodyungmn. !heﬁtference signa].s
'a.re then compared to the reference (m) ucm. m phase seumve prodnct

Mectors umung 3-3. !Ehgerrownigndsuhich ruulthsveﬂ:e

forn of F:lg. 3-4{a). '!hey contain both mputuag aad senge muuum. o

-e

bl (-.‘..-
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In the system which 1s descrived, rhase information is

in;llah]’.‘e on each i‘e#ei_v’ed 'p\nse, ‘1"!1-41- is ja....'l.m-ge Wtcver '

to.thgmlﬁplehtem@fproﬂq; A _ S
s Assume for 'exanp].e}Afhﬁt ﬁrol:l.@&ls are :‘eéeijted, one

untating or couimlysunning Adry ticn Cinders and contains a lolution

~ activities ere generally accth:an:l,ed by commmications activities, in-.
-8 . ‘ _

creued commiution ‘aetiviﬁfih smtegi_u.liy important areas mey be the:

' _"r-Apdx,_' x, p 35
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| In llmerheterodymreeeiveu, 10 ke -odul.atlon .ennl'bo
applied to the first detector (mixer). m«:ontmtotthelecond qeiec_tdr A
tﬁen contains a :I.Oke 'I:one for a.ny nigmlwhich my be received in aad:l.t;on
% pulsed ihtekeepts, ‘™ ’ te: '

recelvers by mdulating the transmission 1ine shead of the r-f premmplirier
¥Ith & ferrite or rystal modulatbr. me Rodulation is spplied ahsad of'tre

*=plifier for two reasons: (1) 1t avoids modulation of receiver #-£ motse
and (2) 1t a1so Permits residual 10 ke from being applied to tne erystal’

detector vhen no ‘éigngi‘ is present. The video oﬁtpnt 1s meen_ed with

. -notch_and_bé.;idpass futers to s'epgnu the 10 Xc and pulses in the same’ .
vay as :I.n_theluper-hetefodym; ._ o R

¥

. Betimted Veight and Power reqitreménts fop the Mvance Recon-
naissance System are hhxlated belov. .. - ' A

l‘%, P 3%
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2. nata.BedmtionEqumt_
. 2":1':1' acnrt

3. lh.taReeo:ﬂer elec‘hronics -

k. Data Tranmtter‘

(1ncludes lpare)

l'xl'xl'-lcuft

Se Oo-.nd. Receivar:

(1ncludes lpu.re)

1':1':1'-1cntt.

6. ‘-homr

6’:6':1';.25eurt

'7."Pavuconverter

1':1':1'-lcuft

9. Teleme

taringhnmtten Pl.ckupc
l'xls xl'-lScurt

350 1bs -
8 1bs

8 .1vs

10 1bs

50 1bs
20 1bs

20 Ibs

2000 watts
30 watts
-, 200 vatte
125 watts
. 10 watts
10 vatts
| 50 vatts

180 vatts

v
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N
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k. mmmmmmm A
mmm;mlm‘wmrmuu

m Advanced dn.ta proceuing system will comi-t of a z'eﬁnqd

.- version of the Pioneer and Wlncéd'am; Pnlse vidth discrimipator .

lndm;ltesviubelrnnmtonjectmum:mmthoscuth -

‘predeternined ciuracteristica. Upon reception of a :isnn ot lpeenl

mnmudnoummorduuubemtedmthenm

- recordedlothatmredeta.uedanuynis uybendaoritt chmzten.ucs' .

on the ground, , _ : o

‘ Wsisna.ls vhich willbeisnoredonthc et.rly tlishtsnybeenm
orilpoztanceubomhrhdnrlystmmm Hg. blisa
bloek d.ingram of a system which will- indicate the presence of CW sism.].s
lndttmmowthereceiverto‘beundrorpulum.nis._ Inthis
system, the ao-ke oscillntor noduatos the 1necm.ng sigm.ls vhich lre

later detected and npplied to & product dctector vhose refereme signal

8 also obttimd. fmn the ao-kc oscil.htor. !l'he outm or the- produ.ct'

detecborwillbctd-c voltageot sn.u.va.lue torm:l.se aicna.la l.ndcr
~h.z-ge value for o sisna.ls. The narrow bn.ndwidth of the comtarhor

lystem will errectivcly rqnove m mcdm.ation from the CW signal.
N

F-Apdx, P38
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-ortherecomiesmeintmmmten mely thereeeiverelnd e
tntexmn The other prc‘blen concem the detexaimtion of the l:l.n.im'-

input eim-to-noiee ratio et the terret l.ntem. .'m oxder to lchieve '

some prescribed nximn ralee-um rate uben only noi_ee (ho‘_,e:lsl'nJ.)

In senera.l. the proeeee or detection in a reeea.ver iupues a
:tet:l.etice.l deeisior. as to wbetber or not & sisnn m preeent or not
.'du.ring a given tine ?or the purpose- ot l.na.lysie the rollowzng de-
tecuon ‘Process is tollowed. the cutput or a eqm.re-hw deteetc.r is
bquledttndirrereminstent: ottinenrenoud:epnrteothetnoiee
sazples are un:orreh.ted. Lstu-ing an average noige pover, X, ve decide

eetsuliemesertirtheeveregeor-:mlesexenelbymmmtu

Othemse, Do signal is uresent. In the actual mten, this 'leteetion
: ceh-.g_:j- very closely t.ppqrm-?uéa-by. continous nteg.t,;ca, f.e., the

During intercept, _the varioue rerret receivers will be rormng
-nwueregu mu P 1edeﬁnedtohetheretioofthemnberor

_r- Apdx, p lo

e __..-....t..._._-___,___M

CmDass

) TR R
iR T t ey

LA AN

N

Toa

2




" .
valid detections\ to the total ;.nm of averages tbat ua contain the
. | ~'e1m1 P' is the ratio of relue e.h.rm (deeiding a l:lsm.l 13 preoent
- e actunny mnelxs)tothetommerat-veuges contsining no
- vum The relaticnshipe betueen Py, and k, and P i, and 5/ ratys
- at the receiver mput are lhovn mpucaur in Mg. 5-1.  The tﬁi‘veis |
" 1eld.n¢totheaerehtionsh1pevnlbeineiudedinaef.k ma;um
- _ rig. 5-1 ums thet when the sism.l is present, 1t is yrelen-t. 1n every
I one or the samples. !l!be curves 1n Fig. 5-2 Meate tde nsnitude or
the esfect on /n ret.to ror the sigmal being m-esent dm'ing only h-u |
I v the nnples. - . o . : . v
| I S © . the direct appli».e.l'ili‘y of the rehtionships m Pig. 5-1 -m 5-2
A 40 the proposed rmet reeonmieu.nce receivers depends on the equin.-~
{ lence of the senpling deteetion sehene deaeribed above and eontinous _
I ‘ detection (in* esretion) This h.tter ty;oe ot deteet:l.on lethod. vb.teh :l.s

by re.r the msc eonon rorn, will be euployed 1n the Lerret reeeivers.

The proor of this equivalenoe is based on setting up the Joint probeb:llity
' d.i.etnm:lon of the two proeenee » each hnm; some prohabinty d.ietri-
. . butiom. mmmuugmbymtmw(m 6,.
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6. RADAR ENVIROMGENT |

6.1 P:I.oneer c;xeul V:ldeo neeeivers )

nonegr receivers win ttford 8 ﬁrst amoximtion or the

Rnssian radn.r environnent by :lndicating thc x-elative inportanee of each

frequencyhnd a.nd comctly 1dcmtyng perlnps S0 percent of the

Fedar intercepts. The most nctive frequency m will require the
' . grea.ter upabi.ut:les of succeeding high resolntion luperheterodyne
’reee:lvers. Aceordingto thedn.ugiveninker 1mthnn75percm '

of the rad:.rs ixrtercemd can be properly ehssiﬁed ﬂ'ith the Mlnre.ent

, a.ccura..iel obt&inable vith the adVlnced recomuua.nce tupcrheterodm

z-eceivers. . ror 1oo percent masurennt accuncy, 90 pereent of the
redavs could be properly claasiﬁe& the ren.imng 10 mcent could

 not be claas:l.ﬁ.ed d.uz to ‘the cloae sin:l.la.r:[ties of certn:ln radar types.
It 1: clear then that by superimposing the dats accumh.ted by the
'Vuumnuims,amm&mdthemnmmuu

Alupungtiuorlortneeomuobtumdwiththpiomer ,
ezystﬂ. video system. If o aingle redar mmtn the satellite

f'duru;acoupletel-lecondulpnnginterm itvillcleulybe |

1dmmed, atleuta.stom-r Uhenbwoormreﬂdhrsillt.imuthe

’ _nhicle during a n.nplins 1nterva.1, the combined prr will be Muted

Alao whanatingleradarillnnimeathevemuetoromypnotthe
intervu 8» erronecus pre will be wutcd, since the prt leuurmnt
is an intesration proceu which nerely counts the m.mbu- ot pulsea |

r";ﬁia_Pllh"




- eorrect radar ldentifications, the folloving condition must cbtatn: ‘each

radar must singly 11luninate the veblele for o compilete %—- ~second sempling

- e the vehicle vas simltanecusly 1luminated by two radarsor by one with

a higher pre. !I.‘his a,ii-._i:at_;én-can ortenbe réiolved fi'cj_a knowledge of

' wr'slvobtéiied'r_im p'r:l.qr :lntercepts

" It bas been assumed that vhen groups of radirs Wwminate tne
ferret :.3,.'@; nb‘f.vo'or thess radars are cynchrous.ed m:mn. |
that they do not Simultanecusly scan the ferret vith a tipe phase -

. .displacement betae_e'pl the tvo radars of ies; than 30 mn-éeonds.._ . The




- - The plogeer crystel video ~ysten uses vide ope Teceivers
vith anteanss oriented tovards the horizan. Por a 5-degree beamw1dth fer-
reftAdﬁfemvor'i_entLgd. tounrdthe horizon, the mmmtedmmd area ig

Toughly 300 miles by 100 nfles. S e
o Buedon (P.po,je'.ct Lineolnenﬁronmnt, :periuetcr de. -

. fensge Batrix mﬁ" cpin.d occupy an u-e.3oo by 100 MLech given in Fig.
© 6-1. Note that oaly pulse radary ere inoluted tn the shetch. Figure 62
isa lketehofa péssible dep;.oynent of & R:l.keor Tales weapans .hy;te:'n, Co
Stnce the Talos missile 1s°a be»lnj-ri:der.,' ‘the llneequilnent 18 md f.cr
: tucking andcmnd ‘Klso, thehlol mten has a luch higher ﬁ_ouer so -
tbat the sﬁa'_t,ioh spa.cingis bameéﬁct_vlarge'_r', ie ,about 30 nile‘s' as 'ean;-_
. p-red toabout. 20m11es for lukeIn either eue, the ares emrage 1s
mhlentha.nthe ares ot rerretmtem ulmin;tion 0 tlnt norethm
one-uchuupom aysten m’ybbe‘si"n.iltllneﬁu_ly eneounte-ed o -
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HUStrDution of the pioneer vsten (Fig. 17 of per. 30, ougily 5 rasry

w11l ve on tse.’@‘rm; channe]., This quantity can be much larges, for
example, ﬁ.both IFF ana lurveinance Tadars of the. Perimeter detense ve- -
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at'the_e-x‘hi'ene mlm orRo = 00 and 360°- 9°R, (H)areduces to the re. |
qnireaboundary mm!(%).a'and unlt;}; For-0p + By greater than {(360),

d. (2) yields values greater thap Ualty But 1t 1s tavaigg 4 test the.
' rcmna for m&; greater tha.n 360 0egreen lcteﬂmt eq {2) repre-ent-
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that e,,- 5 degrees and Re"*. o . Hehe_e,_ th.p':pb;bﬂity s very pearly

_Elven by using tne Tirst sumation term of e ©),

- tity 2an be lininizcd by making »n eng therefm, S, a8 mmall g4 )
_ possible. ?h;s-, of course, AgTees Vith our ntuition 1n the matter. -

6.1.2. Look Tinemd Fumber of Pulses Reeeivea )
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time ferret mmu tes radar

= utenite 'Qlocity

- At thj.s po:l.nt, the nmltt o th‘ Previous section on
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R » yrobahuity of detection and 'uhe-nam rate. “The prdbibui.ty. mgm -

two mteu see each ocher 1: g!.ven by

(1) e LT T s e,
_‘.(PI.)’ .‘%’w .*‘ )

(o)

N
o~ w! o
; .

e = -redar bmtﬁ;;démi

A 5 degree lnt.em oriented 5 desrce. belov the utel-
1:lte horiz-an hu u q:err.u in the direetion of otbita.'l. lcu:ning or

.100 B m:l.les. Since tbe_' . le M lpeedilibout ‘nues per

leconx 7 «20 iaconds. Asuexanplgcrtheapplication thil

_ emtion, for the Inu'erest zﬁa 7; =' 1 z-pnu.nd G . 2; degnes.

Under thcu condit:l.m, (PI) - 120 4 o.h Kwewr - the
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m‘ii_tm take 9 i'e:u"ghee'to w.ﬂth O.”'pmﬁabm‘tytha’c the ..
E xihr:lsnotjxsésehﬁ "‘n':'e‘uéra@miberormhes'uqumtode‘-'
tect the rafar with 0.39 probability 1s T |

R ,z"'_ (-".P.TU-. , .

hch tern in the sequance 1s the mnbgrot letmhétb.ﬂ:tin;s the p‘zq?

‘bability that ﬂ:e radar ie undetected after » searches. For >v 29,

‘Thus, for the assumed conditions, the Tadar vill be detected vith an
average ‘of b sezrches. o ' '
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© mmy be reeolved, lmver, byluns or thernllwug rsctors

(1) A Flori knovledge of radars in ‘the meum- tmquency ' '

(2) raar.mw of the mndm ina .lw -1¢m1 demty

b ey

| aree such that the 10tvs dua nda.rsmtheir preve cola .

_bemluted. o
- ®) Bynoungivbethercrnottheinuatedmima
. between successive samplizg periods are sulmultiples of
. the uuateam--mngtummnu-mngmm
.‘Intlu.leuu,thelmottmn.tiplemthenbeinter-
' 'Mumﬁmwm

| iur'emorpu;o' I - 0gs

8CR-527 or AN-TS/3 | 0.07 o




 The 1trtemt;eneerequre-entc for tbeper.lodl%o.1965 . have -
been eéftabliihed. In the m'der oftheir prj.or.ltytheac h.ve baen 3 "
given in Rét, 8; o o

() strutegic varatng

nconmiannce 15 expected to jlgy'a'urx hporhnt rart, e inter. -
 weaving of eiéct:onic commipications and veapons systems within the

. mllitazy fabric is, by now, wely estiblished. There are indicators o

allpromateinteuisenceuteaory !.‘he perfonnme upaocuity or'both

the' Pioneer and the Adivances Mgﬂuce receivers vith respect to

: each of these isdicatars ig shovm in the adJacent eolmns <

F-dpdz, p 61
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Identification of

other migsyle

Sites, MB apg HB

airfields, ete,

~-See (a.f); intense sigm:

tirfields, ete, L
Seme 8 (a) and (b)

ame as' (a) and (b); viny
indicate nev areas of . . .
signal activity apg 15
creesed activity in known

_'”-ﬁnen_: (a); these sreas
- W11l be high).

this intelligence wi1y b

essentially corroborative L

; Caniﬂenﬁ:y Ioeat:.lonalor.

A3 missile Buidance, GCA,

activity will most 1ikely
an agressive

" miltary Rove,
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l'htpd.onee:- rmat -iuionmulilphmtmaccnﬂmum'
 which, used aingly, define the direction of a signal vithin the n-m
’otdir-eunmnueucmbhuenmuutmu ‘The sntennes for the
-*wide open” c:vatalﬁdeoreeeimmdtreetedbw:dsthebrimm |

. - ordctorceduthontnloboottheradneunm,vhncﬂnmm
. 'rcr the hisher sensitivicy, trequmcy cca:unng '“Pcﬂlﬁtorochne rece:lvera
mvbepointedinanydireetion, inclnding the madir; in rau-tore-

‘. eeive sideandbackradiation, uvehmthe-ninlcbe. .
 Directsca finding 1n the Plonser vehicle use the orbita]. ;

S locate a target. Above S-band, approximuly 30 &b gatn and dircetivity
1 o

:"Mmmuhmmwmhwntthembmd
N Trequency range of 50 - 30,000 sc. Mmcmuumtnchimtl ;
{ vuch hnvebeenreported, bovever, it 15 hoped that greater baadvmth
5\ vinbenchtmamtheperrmeeorm-meamm, Scction
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