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/l'h;i•s A A; ~ !if' w,®u ... 1Et, l)i • dep_art f_ro_m the format and content of the 
\• • t •'1- ·•-uv~ , ~,ir• _•;;.; • .:;: •::' ··: ,•·.~•• •, r·•.'.· • ~, t ,\ • , , 

previS:\Lf Br' 1 '-_-9Grie'N.iev{s'-=---~~ well on the magnitude and extent of ·the· • 
" • -l- ) • I ~ f • '. '•.) ,. \;' ... . : , • ~.• - • " • •• I T ! • • I ,•' ..,~, • • •• i -: . • .) :• 

res·)onsibi e, group under my directiono • It shou'id be noted 
• : ... -,,.,·;, .. ~, ..... 1 ·-.._. t>::.t -.-·· • •. ·• . ·• ... •. _ : ·-,•· . • i _ ,, • ·:~:_Jr .... •·. ··: ..1.. ~ 

, t_ha t, ne_a,r-ly 10 ipiears ago ( 9 Marc_h 59 ). Sec Nav gained approval from ARPA 
.. _ .. _-: :~·- ••• : l er·:~ , _\f'. \; ;-_. : -J~::-·"") C' -_ -4~2-! • - _ .. ,,. !· - . \• - l .. ,;,\,' ,;... • • > .••:_;i-.. 

for the founding of t_his program, 5('m1i~:rn_Rlft:fmx:m t°o place an ELINT spact?.borne 
•~,:_ii .:::.·•: •• • :•••: _•/~-• .., ) :, :,1 '••' • •J~j I ~ •.:• ••• • }' 0r)C-1v• ,; - , ...... ,. '.l • •• • • ;..,,,,(-' f 

data collection svstem in orbit. Not only w,is this the f·irst' of· the .. lt"LINT 
~~--: :~•,;;-.ti •. :.J .. ' . C, :,r _;-, -t-•. -~ • .. --~~ j_, ••. .-:. t,:.:.. y~·J::-:.: ·· ,-.·-;_ .- ._ ,,.._ 1 ,,, - 1 .,, , • 

,type sa~ell~te system, but it_still ranks as one of the major candidatis 
-,-.f~r the'.-;·u~u;·~. JZl .. ~~Jt~i{fi-.,' :;)ils}~~~':,/'2u'1:;, ' c_·· • .·~· ~ ·>· ··:. :·, • --,. -

• • T~·~· st~fi ~~0pp:rti~i~x~1IJ;;';·:~;:;:tio;;·of·this P~ogram''.,c,~' ~·ere·/·~'.[ 
• • • ",• -~ !,.. ) . ' • • ~ -t • 1 •, • • ' ' _! _. •~ T" •~ • • " I! ~ 00
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NRL has grown £:rom the o_rigif!al _two men (Myself and Mr. Rose) to a • • • 

• hi~h{; ~apa~l~ 'qr~~P. ~·1'\'i ~~d:i;iqu_also-~~~;TH\S't'piifi~sL·IDE~Pi'1~AS.~ 
!') ·•1 -~f:-- .J! .•• .._.,1 .. • ,· i·· ,..,\:1-1"-i r, •• • !.~- ... ~ ...... ~T~~~~ ... ~~-.L.•"'!'"'".,..kr~&II"~~~~~ 

... : Of. tfre·se twJ'l ve, Mr T6of','~-:;--,--~-~-~--.......,----:------:-~-,-c-~~rhave • g•oin-ed .--(J's 

dufing· the t,ast ·J?2 ·mont::hs·o' , .. i.~'it,h MY Vincent' and M'ro'\PriY;e ;onlyr:a:b6ut'•l8 

months ago •. o so chJ-r ·growth of 50%: du·.fing :.trie; ·1 past 18·. months, is,..,,J;J,ha,,t"-J;:""~''-0uil:'d 

, , . .. j. . ' ' '. 
' ... . J • 

-:- • 'The '1/ork will be - described' by various· i'.r'ldi vidual !·of • our tech•nical. 

·Team and ff·-·there are··,ques'tiori·s.-pie·a·se stop us, 'there 'is an enormous 

..!"amm6unt'df te~~rtory to.i.:cover".in'.~'order t6-descri·be th"'e 1"130Vv WAVE~1 ·0.f 

effort ·whi.ch, this team has been carrying along this year o I sha11: • ·, ·, 

oni y·"-t·reit ''briefly that. area ·of the Payload systems sin de it nas 'be·en 

cover'ed a'deq11~ teiy in th·e pr·eviou s ,Reviews o ;.;,j - This ~-area 0f.t endeavor is• 

undJr ·!th'~. ·su·per,d ... sio·n o·f i Mr o1 ..,.Vinc'·ent ROSE and' as' you can s~e I he 'has :'two 

0th.er ~~~ 'in. his U~i t, .They do prepare ·the total ELIN'r- subsystem compliment 
' ··, · • • r • ·~ ·, • • - • • r · ·~ • _..., -· - .. • · 

for, all 'four • of the ·primary payloads· for MISSION 7106; numbering abouD 

3 88 incfi.~idual collection '.bands~ ··_'Each part of 'tr-ie· spectrum is·,covered in 

/,at lea~t' two':payloads:·~rom _155 t~ 16,000.M6~ ~n~ frorri•··i406. to lSoI Gt:s. 

l/ Those portions where ·hnown ABM s·.fgn~ls··are-·to be·· fourid, 'w{ll: be covered 

; in ali lour. P¥~loaEls: ·,·"'MAY,,- i'"'~.~-;~·· ;H~!T SLIDE PLEASE?;?? ' :_,_ 
. \._ _,.,,.-•" 

• • OO • • • ~ ~':!°:'"~•----....:-_,._., .... ...,,.,....., .. ,,.~, .... .,,..,.,.,~ ... ,...-... __ t'JI '"'f--"-V)0:-0,,f"l¥J ~ .... _.,,__...,. •Jl~"';t,-S.~'- r.,,,_j,:,./':G,,~ .- • 

~ The major facility which encibles;thi§ small ~rou~: t6 p~epare sd-m~ny 

r·· co]:iecti'on· syste~s in the 'period 'b~twe_en '1launches, 'is:•-sh6\~n here. It is 

i an RF u Darkroom' .viihic:h· 'i ~·. u'~ed to. determine 'the :Broad-loand. f requenc:y·. co'l. lectior 
f I •• I, 

• capabi~ity· of each of. the subsystems as :-ihe,:y s3-re: t~ .. ber1:~l'1.,S.:tal1ed.,in the 

:. ·! _ •t ·· spacecraft:e ·Par.ticular3.,1y; t[le J!='elatiorys:hips b~tween\. the_. var~oµs antE;rma 

•., •' _$ystems: on toe,: spacecraft· .~ar-i be evaluate? here• an.ct .. , th~ m_ost f avqrable 

t design det~rmined. In,an end~a~o;. to erihanc~ the capabllity Sf thi~ group 

f I to de,sign -,and -,bu-ilQ. .. ar::.c:l_- docL;1r;nent. i?- . $~milar __ , nu1nb_~.r of '=;xperirnen ts. :tr; a .~aster 

11 .. ·snce~}:lJ~ r,·-n ·t~~ _f~tµ.ro·· \ • - o_µld .b.e. ~m:i~m.:kib~ vi.tal_ to S3-u.plic:a.te .this :f<:-cili ty 

·It ·and <prho~~frte ~.IL ·e.t~@Ji • Ar:itep~a: Des ig_D:~ ~FlSJ inee,ri t.9 ~fi~-Yitd~¥1'ff p_ara.1 lel 

\ \ effo.rt~. to sol ye, ;·ti-1e. spacecr~f t. antenna probl_e,IT\_o 'I'he NB~~iri:.~itJ:DE.i. .. 0: ~-/ " • 

l -~---·-_.....:-....,;....__ --~----------.,- 1 ,, (C:/j"~""'t'"'" C?\)·t:'¥'~. . ('il,,1:L. '\f ' < 'tJD T.t:JE N EX'r SL 1··0···,:.; nr t:' A c:s.'> j _,. r f it~ '· {"' • ..., • -~ '. •· ·• • •• • ., ,•. • ~-}••, ,.,. -- •• -•~~•- W Io:-j!;. • ,_,,,:_ n •o -~ n o O O /,1 • · './.••,ff ;!f Jr". ,:c;.:;,,;; • • v• • • •, • • , •,: ' '• • • '; 
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3?H•El NE,i, ·•'F"" • If]@ L______j . o o? The work of the INTERROGATION OR COMMAND 
(:. I·~• • ,Jl .•• .J ·,;· __ \ .:.. • ..._.:::er• Ct,· __ ... ,. ·i;,, ,.·.•,-j "ff1, _-..~. 

sy,setemvs 11.T:Jn~:i:,i: ~i~ ·under the .supervision· ·of Mr:. - Wi fhr0\1·,.· who ha.s over ·the 
• :: _ _ t_ -;··· .. t'; .. '":; ,· __ • ..-- --., r,_-, . __ , ......... ,, : .. ,_-~-- ---- .. ·"'·.·~r. ~,.,._._;'"'"r .... ,- ... _~· 
--··ra$t" ten year_s b~en ~evot~d· to solving _the problems associated with the 

.. ,..._ -~ .~ ' ,. ( •. ( ' • • - _' . . ;-- r ' - '. • • • • '\ ·, ' • 1. r • I - • : • ,, • • ; f. j ( ~ ., i1 ,,..) (.-'· • •,"' ' 

it ~nl~rrC?-?A~i~:~,s -?f :?~~ ! s_~--~e~li~~-s._ovrr/~a;~··:. A~ ~~e. de~':n?~-. /~-r::·_~~~:~e .~~~ 
rLi':i.m0~~., commaps:Is ~:~_tE:-.:.~'~r~_n r-~.e'tA~:11 .. ~ga~n_.st ~\h_e,1 -~pJlcec:,~~.f ~ !, ~-o\~- __ sogh~.~t:ic:a.ted r. 0_commapd _sys.tern~ haye ~vplved. _Also. the n~e9, to ,get _the interrogations 

' .into _thE;1··~~;~:o:ads m'.oi;:~ • ~-ui~k~;··'·a~-d :-t~.· _a,p~,~-~~;~ ! :tb~·::stat.us1 :;~i· --t;: ~~y'i·~;ds 
I I tit . 1 ,. ... • .• ....... t ,.. ,.,, · ,,. j· .... r 1 .. -~:- t .. -f- ,-. ~,..~ ..... ,-~ (' r, .... .... -.. .. ,+ 
I mor'e ··qu.ickly after - in-terrogati~n. J t:a:c-h~-of' these goai·; have "i,"e'!i,ed ,heayier 
'I ... •••f T •' t::: i"f -• ', •. l l_~a~---;°-~ q,~~:a~d~·-,·~:~- 't~~- .o?~~;se_a_st-~-~rs_t;m~ ?-,s·~-~-~/~~,~~ ... \~ ,-~.!~i~.i::~~~o~i;L, •• The 

t first_ ar_e~ .~,h_fc~, _wa~., ~o1,\~~-~? __ was_, ~r~-t?~-/~e. ;.t.~an,sm:i ~~1~_1!g, _a~\~~-nr;i_~;-·syst~mo 
In_ the past i,t. was able to_ rotate i_n c/z_irr!ut11 o_n)y. N·ow {t 0as· be.en completly 

• I'- .- ~ • t : • • • ~- • • (> : l_ ~ t ~ ... i: / ii.,: I J ~- , '~ ;,:,:,_: _..... i • ~ ::- ~'.", '_') I ~ ~ _-._.,_ ~- ,,: 

up-dated with a broad band antenna wmich will move in elevation as well. 

, Trye .:a-nt~mq,a: d;ir-.~.c_t_i.v:i., ty ti.9.$ .. qeen :i:mpr-oved,_-by <td9'.i t1Dn ,,qf :t,h~ g:ro;ur::i,a, ~:c.r;_,een 1 
··.,so tt;r.;:,t the s,i·ge,,.2:nd :ba<Zk_ lc,:,bes .)1.a:ve ·.be.en. r:~d\J,c,,:;_d ._g_re':3-.tl:(,o O ,, "' ••• _ ... --I h '"•! ~: 

t)i PCM telemetry systems will be used fq.i;; .. the first time. in .ou.~, ;spac~craf_,i 

r,.. This will enable the status of the payload to much more rapidly appB.aised $..-
~ ~ 

.l,' by ,_1.;ls:j:ng. _cl: speci<;3,l :Qemodul.a_tor •.and Sta .. tus. Descr,ip,ti,on , sys.tern ~.developed • • 

"•Iii, by Go.de-- 5:170 ... ,. T:l_lis,·_·,$3/Stem will be ~eployedl: -to-~.ea.c~: Q,f --~-~r :c~~m~n.ci, sites ~-. 
\)\ 
,, i.,_. so thia t ·t)1e J.n ter.roga tio_n -of th:~ sa-QGe.fraf ~,-)wi,~l c:Se. ~~p,eg~ ted t:o :a q,r~_at ~. 

'\''l excgent"~ o:".<>;•· :··' 'ddri1maria' e"s'ys'teins-•·. i 
~. ,Next.-,SLIDE) PbEAS.E?? 1968 Deployments ;J;:lave. extended the~iae:xd:~),(!.t!RN:k 1-i 

l

·~ f-0r ·.~he -:fut:.u12~ ~))~e.rrog·ationl I, . t_ 
. • ·It ·is -anticipatecd -.t-hat the ;funds ·and. 9utQority tq, plac~.-~ .d;i.9ital. -~ 

- ·;- : .• system,in. • ~ill b? forthcom_ing in a. month qr -twoo ,It ·.wi_ll. take. ~ .I 
I only $.427.K .and ab9ut i·9 months to _get ~l:lisrgo~qg ~I}_T~c!-f.te~:,app~oval.· l 
I
, Th,e Airc;ond-:Lt.ts:m.ing -system_:and humd.diity;.c::o,ntr~i an.d .. r~/se_d ~looring- ~ 

Qay.e })_~ell instglled- -1,n (Bhe digital ~~_yst-:rn space$ :Similar. ~ 

f' loor inq has been fl aced . in • tlo e spa ce '-----------~ . __ .· .-. '-~ ~ . , , ~ 
/ I I ;i:s contj;nuipg to become !he .,,;:est.,sHe f'or payl9aq , , ~ 

Ii ,.,evc;J.l ua tion,, tt also, '.has ha.d ;th~· f 19or:i:ng and_ a.ir cq,nd i t;ionin':I. -~ystems, ~~ 

so tha.t. t.he d.;igi:t,a~_'. sy15te,m .qquld, be operqteq there-.9_uriq9 .. the p0s:t:; ~9-µ?ch ~ 

'._-:-, eva}uatd.on period. o•o-;.. and perhap? as ,the.- R ~~D, SI'fE~o,:f,--.!,the_,fub,1.r:e •. , t 
. . _ . _ . , . . • • • • • • • of depth • ; 

' NoW ·•we aim,omaifu would .. iike 1ike tc •aiscuss in va:tyi.t'lg- • degreesJthe "'i 
I • """I - - •• 6 • , • - t , . '. f • • • 0 ~ 
portions' of fh~ ov~rsea~ D~ta-tolletti6n ·1~st~~~~hta~i~~-whi€~ ha~e•undergone 

rede~-igh at N'~L -(~·hown in' REDf·and those' pbr'.:t:i·on's wh"ich have oeen: .. up-dated ¥ 
-by t:or.nmer'ciai procurement from vendor'i:f-~gain•i~JwJ\s:~r~s-pecif ica.tions)' and;· ~ 
of: course those porti-1n s of'. the systems· wfLi'ch~'remtine~unchanged • ·over 'the "';,· 

.. · .. il,fst_ y·~a.:~ sOch--~a~:·:the__. ahf~hha: arid :pre-=-ampiif"iers here~ •. ·It-· i.s. oi:rv·i(H:l'S g;-rom Ii 
:="),r. ,, ~ 

r: t~e .. inuhl().er. i, r tl! ~~6li:,red bl'ocks -6n· this ·cri'agr·am, - tf.i•e 'e5<i~t~f;ftt:rtd'3:\7t,iich ·each c~ 
\('.of ~o~r s~i~'~J=·s'. ha:v~l:LJ'e· ~2juiprltEhit; re-·desigzi'-.; 'th'i:s: t.i'ail·f}i~is=pt\!;~ti~t 1../ 

'\,Q~~ll!},s. -.r • • .... only by ,the devote ;r,11c, ;:,nrl 1-i~~h:i •.•. .L-'1 _c·, ._,._,- =,.r-.r, _· • _··, ,; J. t"' -~· 
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RETEP MODULATOR 

DESCRIPTION: Digital switching and timing circuitry. 

FUNCTION: To provide modulation f0r the RETEP transmitter; 

provides fixed number of pulses at fixed burst rate 

with burst interval being selectable. 

QUANTITY REQUIRED: Two 

STAWS: One prototype 

TOP SEC R 8~ 
WA~DU~ 'tH~ 
~ V ~'.\'ilCi\~1 

emHIWl SV~'[t\!,! (1l~tV 
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! -rrrn ~FrN?tTI 
RETEP SUPER-ffET RECEIVER AND VIDEO AMP 

RECEIVER: 

DESCRIPTION: Solid state low power UHF receiver with video 

thresholder and pulse width discriminator 

FUNCTION: To receive pulse signals from the RETEP transmitter 

NUMBER REQUIRED: Two operational and one spare 

STATUS: Three units completed 

VIDEO AMP: 

DESCRIPTION: Low power complementary video amplifier with 

thresholder. 

FUNCTION: Used in crystal video RETEP receiver. Also under 

development for R&D payload. 

i; TOP SECRET [ '· • •·- ---· .•. -- • -.. -------·--···. OMlV 
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CHANEL A TELEMETRY RECEIVER MODEL RA-304 

DESCRIPTION: Solid state VHF AM Receiver with three selectable 

I.F. bandwidths; digital controlled local oscillator. 

FUNCTION: To receive telemetry signals in the VHF band 

NUMBER REQUIRED PER SITE: 'Iwo 

TOTAL NUMBER REQUIRED: 

STATUS: ONe prototype under construction; ciornpletion 

15 April start production 15 May 1969. 

(j) ~ ~--

~ ~ 

, , l OP SEC R El~,, 
: ' ....... ··•···· .............. -- . 
n " • • ·• ~ •• ... - " : .. 

~ 
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CD 
@ 

• L D '·--~ .... , .... -............ ,,,,,.. 
·-•w•-·-""•·•~···--··-----' 1 MHZ DRIVER 

MODEL DR-1 

Description: Solid State Active 1 MHz Multicoupler with eight outputs. 

Function: To distribute the 1 MHz Frequency Standard to the RS-lA 

Receiving Systems. 

Number required per site: Two 

Total number required: 

Status: One prototype production of 

completed 15 April. 

units underway 

i: IQ~ _SIP.~IT l = ] r,:: f,-~ . : •,,' ~ \. ' 
• -·-· , .,. .,, •• , , r -,n.,,- ,,_,.. ,.,r •~ -.- ••- .. •• ~,. 1'• • '-\~,.:, • 
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AUDIO PATCH PANEL 

Description: Audio Sterro switching unit with volume control. 

Function: To provide selection of the audio output of any of six 

(four data, 1 Chan. D, 1 Chan. A) receive audio outputs 

in sterro to two operators. 

Number Required per site: two 

Total Number required: 

Status:~/ ~~~fompleted. 

G 

Q ~ B£fOR_ 
a) 1'»€:0 ~ 0\/y 

J!AT I~ 
f\AON IT'VR ~5 Of 

1N TEREST 
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-: ~117 
TO~ SECRET i~ 

.- .--' RECORDER/MONITOR PANEL 

Description: Switching unit having 7 pole three position video 

switch and Recorder control circuitry. 

Function: To be able- to monitor the output of .seven tracks of any 

of three recorders on a seven channel oscilloscope; 
.-.:u ... 

Provide remote turn on capability of three recorders. 

Number Required per site: two 

Total number Required: 

Status: □completed 

, ... 
. . -- ~---· 

~ O~ SEGRE~~ 

I 
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-•• ,. •• , .............. ,,~ ... .-:;,_~~:;.::;;;;:,:sysi·kM CALIBRATION UNIT 

MODEL SCU-2 

Description: Solid State unit with 16 crystal controlled oscillators, 

front panel selectable; internal or external P.Ulse type 

modulation; power monitor and attenuator for output power set. 

Function: To provide calibration of Receiving System from RF Pre-Amp 

to APU output. (standard deviation softwave routine) 
"<::::' ~ 

To provide standardized sensitivity measurement. 

Number Requ-ired per site: one 

Total Number Required: [J 
Status: One prototype, production oc=Junits underway completed 

by 1 April. 

··----·---· . ..._,, .... ----· ~~·· 
",. ......... • .... . 
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ANTENNA POLARIZATION SWITCH MODEL APS-1 

DESCRIPTION: Solid State Digital unit to compare video 

signals from·five RS-lA receivers 

FUNCTION: ....__,_,.-- Select proper polarization for each of the 

four Data Rece~vers. 

w • ... .. 

NUMBER REQUIRED PER SITE: Two 

TOTAL NUMBER REQUIRED: 

STATUS: Two prototypes completed.and~--~ production 

units scheduled for deployment 15 April 1969. 

I • ~J r, ~., 

: . ... ,:, 1J 
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, I~P SECRET-. 
\ , • • •• • ~-;·:··· DATA PROCESSING SYSTEM 

I. SYST~_M CONFIGURATION 

A. C~ntral Processor Unit - SEL 810A 

1. 16 Bit Word Length 

2. 16,384 Word Memory 

3. 1.75 Microsecond full cycle time 

B. Paper Tape Reader/Punch 

1. 300 Char/Sec Read 

2. 110 Char/Sec Punch 

c. Magnetic Tape Control Unit 

D. Magnetic Tape Unit 

1. 120 IPS 

2. 7 Track 

3 . 800 BPI 

E. Line Printer 

1. 600 Lines per minute 

2. 120 Columns 

F. Disc File 

1. Moveable Head 

2. 1,500,000 Words 

G. Disc File Control Unit 

Approved for Release: 2024/06/1 0 C05027266 
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EPHEMERIS EVALUATION 

I. The- location system depends upon accurate. prediction of satellite 
positions 

II. Present predictions are based upon separate NAVSPASUR tracking of 
each satellite. 

III~ Efforts are· underway to evaluate and improve system.accuracy: 

.(a) Comparison with TIMATION navigation satellite predictions 

-(b) New hardware (RETEP) will improve estimation of the 
orientation of the vehicles one to the other 

(c) In progress is software for RETEP and efforts to refine 
orbit prediction. 
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