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.... #4 ........ , .................... _ .... i-~J.v-..1\~ .. r,. t., .. ~ I: ,, d 1 • \ Q !11 . TOP SE6Rff' ... , ..... , .. _,., 
-=-ro"-··::.IJ!lt's .... ·S18[1al:· dis-'C!"imina.tion te chni ~e is accomplished 

by creating two sepa.J,'e.te signal pulse trains, delaying one 
train :from ~e othr~r by an amount ~qua.l to the PRI Gf the 
signal of interest and then recording the coincident pulses. . . 

b. :Reference figure 1. The procQdure for accomplishing 
this technique is a~: follows: 

(1) AU signals f'rom the magnetic tape are fed into 
pulse generator lo The output o£ this generator :l.s a square 
pulse occurrt~1g <".oinci.dent 'With the tnput s1.g:nal pulse. 

({:?) The outpu:t of pulse generator i is fad to the 
input of pulse generator 2. Tile output of this gene:ra.tor 
is a pulse train d.e~d by an amoun·t equal to the PRI of 
the signal of :tnterest. 

(3) The outputs of both pulse genera.tore a.;re mixed. 
and puJ.ae poincidence will occur lib.ell and only ,~.n a PRI or 
multiple ot a. PRI whj,ch is e~ w the preset 6elay between 
the two pulse ~Mns is present. 

( 4) The two mixed pulse trains are now ted to the 
external. trigger il:,lput and the Z axis input o:f an appropriate 
oscilloscOP3. 1he oscilloscope trigger l.e~l and Z aJds 
intensity J.evel are adjusted such that o.n oscilloscope presenta­
tion· ;n,ll occrur only during the presence' of coinc:i<font pulses. 

(5) T.b.e PRF ba.od'1:J.dth ma;/ be ad,juoted by vary:Ltlg 
the pulse width _of the delayed puls3 train. 

(6) .Film recording. ~s ~complished in the manner 
previously described. • 

(see next paige) 

J, i ~.T"'!i;Lr:: '..'I.!\ 
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a. ~!.suremen~: In order to acllieve t.he required beem 
separation. and a-weep time uieasureme:ot accuracy., a. .film viewer/ 
computer (TELm:urADEX) ~ISS used.. This devic.~ prcjeo~ au en­
larged :portion o'£ the 35rmn strip film onto a screen conto.ining 
moveable cursor l.ines for accurate measurements along the X a."ld 

· 1 ax1.s. 'llie computer.,. a component pa.rt, displays the meo.mzre­
roente vi~ually or a printout i$ available ii' deai..."ed. All 
:neamJrernents ·were made wl th e.n accuracy of oue (l) second to 
three,' (3) decirna.1. places. • 

b. Po!3,!_~ion .!)!termination: 

(1) Satellite ephemeris data, containing time, sub-
orbital point and altitude ere ente1•e4 ;i.nto -the computer (Burrough,.s 
220) ,via punched cards. l+~rOIU "(.bis infoi-:ma.tion a ·t;s;bl2 is 
formed rEttaining time., latitude, lo~t~li~, altitv.da cf each. 
sub-orbital Point., and ~B increruentl3 o;f~ea.ch of these va.l.u~s to 
the next point., e.ud the groun4 s_peed and heading of the V-.:!hicle. 
This table; ~en ~bsequen1ll.y accessed 'by time, allows the 
interpolated va.J.ue of ea.ch of ~s.e parSi:lle~rs t~ 'be extracted 
for a:ny given·t1nie. 

(2) Irrte.rcept data. are entered. in-tc tb.e c~..itt:I' l:>y 
punclled. (!eztl gj.ving time., assigned signal mru1rr SeJilD period, 
beam separation: Wl~ an indication to identif ~!Kl 

~----~I emitters. ~---

c. Red.ax· ~-}~9plJ2Utation: For es.ch measurable intercept 
a range from the coUecwr to t:r..e· emitter is calculated. Satellite 
position at the ~.i.me of inte1·{.-e1.-rt is calculated from the navigation 

ble 
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r lOP SECRET ~ ~ 
. ' \. --~.:::';.,,;::,-;·_· -.--: . . , ... _.,..~ .... ~-·-···,·-,·-...·1.•'-j 

la) _Su~~quept re.nge oom,PU:ta1;:i<?n is accomplished in 
t.h,:., r.;w,r;-ie -~;11¢?' ·f'or :both t;'.1-~e of emitters· tl'.U is outlirie<l. in 
N,;t(bchrnent;, #4,.; • ·- • 

e. T..l.)cation -Es¥,,iptip:p: .~n or;de1.· to p1·ovide l,oo ~a.lyst 
an ~id ~.n deten~1ftinJ.f ~~ ~mltt~~r loce:UoI~., the •;q.mputei· mal,,-~~ 
es~te.s of the :PG'~it:ton. 

cir iru.e l'S~e ~omptJtnt:tons :t'qr- ea<.:h_l - I -
sigt,a.+ -~ di~ided:~n~o thre2 equal (plus - mb:ius qne) 

~-gro~._~llpS~. For. each er<'lW a bearing is eetiw~d.. by com:pu,ring 
range lll!aSn:t tuclo a.'<d h~ooi"ne direc:~on- cl1..a.n(5e to -ttie ~'tl-npu~d 
µn;,;:: a,.iµ. g:rc"l.md speed.~ ·- ·1-'.hi;,- bc~:!;og is W:\tched 'tr.i.th,. the am~tage 
rtl.ilge ?or t1w group ctna. &1 e st:L--ra~_d. J.a;t:,ii,ilde o.nd lm.1:gi t,ude . ·of .~e 
!;~clftc em:t tt-er is com:puted. • • • 

· (3) Cm·n.?s-pondi:ng locations in each -0£' the gr·¢ups1 
ue·l,er1;;iined a.bov,'i:!, are thep sve~~-·e.i1cl, _all a.v~rage rli~tail~ 
fi~om t..hc tt'-ml·ag~ lO~'J.tion., t,o tb.e two most dii:rt.a.rlt lO~U:tiQn& 
is computed., 'nl!s dj,1i!~µc~. iG e.n iittl.:Lc~:::tion of tl,l1::: pa:bte1·1:i -. 
of ·'l,he :ra.uge arc c1'1.rster,. . 

( 4) A cor~c~~ _ f ~~or '(In :t-1) ifil then computed. to_ 
•·~e th,~ l;.'veraged loce.t±on Qb;t (away from the veh!cle) to the 

.,, •· . 

• ' • HAN,DL!:: VIA : 

BYEMAN-TALEt1T-IG::YHOLE-ta111~ ,: 
CONTROL:. SYSTEMS JOINTLY 
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r TOP SECRH' :=J 
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· (3) Cm·n.?s-pondi:ng locations in each -0£' the gr·¢ups1 
ue·l,er1;;iined a.bov,'i:!, are thep sve~~-·e.i1cl, _all a.v~rage rli~tail~ 
fi~om t..hc tt'-ml·ag~ lO~'J.tion., t,o tb.e two most dii:rt.a.rlt lO~U:tiQn& 
is computed., 'nl!s dj,1i!~µc~. iG e.n iittl.:Lc~:::tion of tl,l1::: pa:bte1·1:i -. 
of ·'l,he :ra.uge arc c1'1.rster,. . 

( 4) A cor~c~~ _ f ~~or '(In :t-1) ifil then computed. to_ 
•·~e th,~ l;.'veraged loce.t±on Qb;t (away from the veh!cle) to the 

.,, •· . 

• ' • HAN,DL!:: VIA : 

BYEMAN-TALEt1T-IG::YHOLE-ta111~ ,: 
CONTROL:. SYSTEMS JOINTLY 
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of the true lo~tiono In actual use, the inte1'tlledio.te loca.tions 
are used to estimate the possible variation.in location a.nd to 
minimize any errm-s caused by plotting on a non-spherical surface. 

(5) The computer p:rQgrra.m is written in AWOL and is 
divided ~ougb.ly into seven sections .a.r, •:!ontained in Attacbme11t /f5. 

(6) ,'l,ih,.e :re::rults of' computer r11•ocess;tng a.r.: e.xa.tuined 
'by a.n ~nalyst and t.hos~ si6nal.s ,ihic.'l:l evid-::.ne.e e, lovr coni'idenc;e 
factor (large error indicawr) are eliffiinated frlm. fu:i:·t.nar 
l)!"OC~esing, Only tho~~-~~-~~-----~- ~~lalS whicll 
ce,n he reliably lor.:.atcd continue to be processed. &ell range 
ere 1,rov:tded; A.s an crutput of the computer ie 11!8.mlaily piotted 
as a ~-check ou the a.nalyeia and. measu~uients ma.de up to this 
time. The range arc impact points are determined a.ad the . 

('7) A second chec.lt on tl:l.c accura.r!y of tJ.ie raoge arc 
impact point is ma.de b::, '!:,he determination of e21 n.ver~ge line 
of 1:.el.a.ti ve bearing to the I 11--a.d.a.r ~t the 
mid•tinle of intercept and crossing tltia baa.ring wl:l~h the average 
1'1!-n1:;e arc.. The averi~, !'fdative b."'l:a.:ring ts det.,,n'lrd.11e,J. by 
eorn;.!1-~ti.ng t:tr. ma,x;{zn,Jm ren:Je ar~ che.nge (grour4 sr~ed oi" veh.icle). 
the,t could possibly occur for any particu~• 1nte1•c..,ept (M in 
the caioo r.)f' a. 1·ed&:r located d.11-ectl;'f ar>..c.:~:d o:::· behinrl i;.ii.e head,.tng 
of' the Y-eh:!.cle) tll:rJ. con:par5.nrr, t?l,.i..s va.1,te t.o t:11.e actual rs.nge arc 
clJ.en(';e tf.Lq.t occtu:r-::.J. i:b.1ring .;i. e;pe c::fic ~1:trf~e.i;•:.!i=pt. 

Sine or Cosec.:rmt B-

Q -~ins the 1<,j.1e-.,le tp tb.e left or rt!t,bt of' ~e "..-.;;J-~:!.cl.e ha!l..diug. 
The c·:impn.:i..Aison equa:t~ Sin 1,1hen the e.ctua.l rr-:.'::lr~2 i.:~ d.e'Z:l:''7!8J:!ing 
.£,.;ct eqi.1r~ic, Cc.i;;·3cant 1-rht~n the ac:cun.l rang2 ii; tncreosi.ns. 

___ Approved for Release: 2024/06/08 C05025847 
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(9) A f;t,ml location is ee.lected by comparison oi· 
e~ch .~ impact point to all source R@ lriforma.tiono llbe 
d.i:stat:ice ·ea.eh ~et point falls f1•am a ;previqusly known 
ai te location .:ls _:rg:~rded on the rada.l.' location l.iati11g., 
Attachmnt ,f/6., 

6. !\e!Ml&!= 

a. Proceaaing of the initial 92 ltd.nutes at ml.osion'(la-t;a. 
im.de av~tla.bl£- to SAC inel:uded. c~e-~ o.u..i.ly~is Cf.J..~ eaet .. 
:lnt~r~rpt t'e~ltieas of :i:'ina"l. aigliti'i.h~c~:! o '.lli,ts ;,1rocessillg 
e\1~0lll!)a.aae,\ ·51:2 OO' • 1•ate ·.si • JUlo o:f uh~ch 4a co-u.W. ':l,:J :.;;•eliably 
1ocatc:'!d 1.1otns tJ.e--=~~~~~~~~~=~~loqatiOll :,p:.:·oceJ.m\~s 
put]. ined ,o;tiov'e. • pon 1"11~ ct)l.) • o . • . e aamp.te • • GRA.:l - l a.et~, 
proced-u.reS: we:r~ r.iodif,i.eo{ -;v l.jJUi.t ·11roo:H:lsil1g en ~s!l l!Ji@)als 
·which p:i:-~~·tl.y. cannot ~ :w<;:ated. iliis does ~ot 1~.:m tba-t 
these aignal.s (sing.le .beam) are ~O!;'ed, but are processed 
~mttl they are ia.entif'ied t1.:nd t:hem~·~,r conside1'ed insiguU'lca.nt. 
with ,:eo-pe-ct to -wnl" ~nint;,. ,: ·, 

b., .:'\.ti:acbrne.nt #6 containc; a. coml)lete 1:lr.rtille ot all .raAc.rB 
lo~W· a.s a result .of P'l'O(Y.?Cslng the signif1qant ~ioua of 
tJie twenty.one active mj,~ions aod aa;-e 4isp1o:yed on tt.e ma,p 
At·ca.cbruent #'7. On.-! hu;.'ld~:ee. "three o:f.' ont? .huntii'ed sa·,~nty-one 
;r3iiru:'s locq.:t2d. con!'i~d eXi~ti,1l€; alli/CRO:S i:..lforua;tio;lo '.lite 
lc.catJ-:".>re of ~ :rads.X'f>.i we:r'e ·cl.€1;..,")1>n1iz)~d. fo-r t!lf.; tirst tiroQ., thirty .. 
five of 'lih:1.eh ma.de a._ 8im:tif1 cant contriln:tiop to SIOP :w.r 
Jil]..ooning •.. 

;z 

• J • Han db co ;cc=k--=o·-=-f-------0_,..p_.,e..._r ..... a_..t=i=n,,.,g~P..._r_.,o_.,c_...e__.d_..,u=r-=.ce s 
~,, J e 4. I I 
HF range equat::.ons 

Ccmputer program 
:tada.rs J oca ted. 6. 

J,ecute .. B 
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.: •. ·• 5M1TH RECONNAISSANCE TECHNICAL GR®trP::(~:ffQ};;:_:::-'.";·~~:i:-~·;-::;,·-!-! •• · F:,. -. 
. • • ' • UNITED STATES AIR FORCE ' . • .. •.• .•••. L.~- .:, . 

. • • ofrutt Air Force Base, Nebraska /, ;,•· ••. · • 
1-•, .. •. 

' .__, ,. ' ··, : i . :· _·· .. "tf:\j·>· 

F O R ~· W O ll D • "< • • ••••. : i: • '. <: '' • tr z:: 
_____ ...,._,_ ,\.:·_,::._· ,· . 

• ~' ' .. '• ·. ~;;),\_._= >, \ 

1. Present day ELINT collection facilities have the capability:-Of / • { jf,{) 
. producing extremeiy large quantities of s_ignal data 'in the form of .. , -· • · • ~-: .,,. ~ ., 

magnetic tape recordings; Unfortunately, however, the analysis .. ii :.: ••: • f'}t:/:· 
equipme~,t usu~lly made available a·oes not permit timqly readout ·or · · · ... . : . · • . , fr.\'}_·: .. : 

... . . . • • ; : ._--·: ·-:::.: '\. >.: .. · f-::•:)_:·· < 
such voluminous amounts of data. Confronted with this problem, . the.: ... , -: .. • .. < .: .... <•· •. ·; _, · 

techniques set forth hereiI? were developed. and h2ve heen used· ·.,_:<)-_,_,~:;- :_>.:.-_"·-::"\: : t1-::::·-,-:?: 
• • i<;.-.~, I -~ 

successfully in minimizing signal readout·time·when iimited to . __ ._·-;:·:_:.::,::·;· ::::-·- .--t~t:><~/ 
standard· labora~ory_ equipm~nt. , . ,: :· .'-: i.·:·.:. ~<\:;.: : [!\/i_.,:_{ 

. 2. This document classified SECRET to· pr~tect information. which, .-•. :.-... ::·'.·:. · .. .'"·, .. , . :· . l;A?-.· ·: , .. 

' --: -: ,. 

r~vea_ls the scope of effort or -the measure of ~ucc:~1?S_ ·of_ electr-~n,~? \._.•:: •• (.·_.< :~_::·:::_.·: ___ ·_ f/-:.;.-// 
• -~-.• •.· • .. ' .• ,•. ~. • "' ' .. =:.-:' ~~ ,i .... • •. / .• ~- ; -~~~-·.:.-··. ~ 

analysis operations. • ._,:"•_.' • ·_( _-:~, \_._:;:•:: __ :;:-·, • • . .. : . .,_·: • .. ·--i/:·_ '.: _._··: ;.~·:.,;_.:· · t":\.'.:; _1_·: 
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. ~-:.. ., ·-~- y{,. ~ -:,__~· _. •. :: .• . . __ .... • • ...... 

• ,,;. : : .-':>:~.- ~ ;; ·.:. -... ::::·>.-,·\' ': 
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Commander . • 
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·~!:!!£! ; tfil~~~£1@.;; --.. ~--;~\:: 
GENERAL • ,: .. ·, 

' I .,.,., • ,I Io< 

:· :;· . .:. -:: :~· t~~:~ J -~;: ••• • . 

.· .• •• ': • ,c , .-·. • ~- 'Y. ,. • I 

''" . ,· '· .: ' ···r.~~--::_;::.:'·'. 
·-· ... ; .. __ .. ,... - r:· __ -......_.: 

::::::f::Yo:0 E::r::~::.:::::lyo~ h:h 1:1:l ~:::::•,::m::+: : .:: •-•~ •• : • SJ} 
• . ..••. " ' t' ·-t· . •. • •'•l ~ r 

more •signals to be present at ~ny given instant· of _ _:. ·: . .:, .:. :·/<.~r .• L{:_:• ... /:· 
required ana1y~i~ ·:·::~ -->,~_·: :/·: ::. ·_:,. 

.. 

1. INTR0DU:TIO?l: ' w'hen wide open or wide band automatic scanning 

., 
receivers and associated recording equipment are used for the 

many as _six or 

time. To separate these .signals and perform the 
·, •.• -1.' ••• • 

on each:. by ordinary laboratory methods, _becomes a very time con- . ' . ' '~ 

suming and laborious task._ In ihe discussion" that follows a co~-;:-_·_,:_::•,._ •. :::.-: .... ··\·.·:-.'. 

tinuous film recording technique is presented which enables an 

analyst to easily and quickly readout that signal ,information 
•.• : .:· .... ' . -~ 

required for identification purposes. 

2. BASIC:· Suppose that a pulsed s:i.gnal is used to intensity 

modulate the horizontal sweep of an oscilloscope and that the sweep 

is triggered by this signal. Under these two conditions if the PRF 

of the given signal is_ higher than the swee·p frequency, two or more 
··,: . ·. ~ .• 

. '::- • : . ·.· ,, ..... \ 

.. ':, ~ ~ ;~!;-:->-~ .: i 

. . . . f:~t):'\.~-
The PRT and hence • • • •• • • • •• - ~--.---· _ ... .': ·,; 

h·F':::,:;\ 
·. ·t·· ·;. -:• .. ~ 

· : • -··(i'fr\) 

pulses~ depending on the PRF, will appear on the oscilloscope as two . ' 

. or more stationary dots. Figure 1 is an ·n1ustration of three 
.· : 

different PRF!s, 300 PPS, 600 PPS, and 1200 PPS. 

the PRF ( ...!,_ ) may b_. e determined by measuring the· spacing ·b __ etween 
_PRT • 

the dots. If a photographic film is mov~d vertically down across 

::p:::::•::::r::d a ;:~:r::::: ::e:
0
: s P:::::;i;:g::\ ~• :h::::.1 · · ./ • -_ &f f )l) 

• ' • • record of the signal ~ now made possible and if a scale> _ calibrated ---: _•:_ • • t:iJ\:i :~ 
q _ .. -. · in terms of PRF:, _wer~ _supenmposed on t~~ film_ ~~~JR~ PRF ~o':!d _ • _ • ·• fj{ ' \ 
~i:L • be _easily i_ead.: < . ;! TOP St6'.R , ~JfAN.h. ~1~;;.; - rr> ·: 

·-··- -- • SECR~ -· ,:;,:j~~f'•,-._.,_~~-~-~,:,·; 

~~~ _., J"'• •. • • ,c- _ • -~-~-. : ,~-·=+·•c~-;~ .. __ i: -~~--~~---------~J
1
~ii1Iit:;_.:t 
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. SECRET 1[ TOP SECRET! I / 

All photographic illustrations contained ib~~·;;-,;~;;: .. .,;.J F: ~ 
with the exception of Figure 12, were made using the·Type 

• 302 Polaroid Camera. Where film movement wa_s, ~equired; ;thi 
.·i 

camera was manually moved along the mounting track. 

}~~~ ;.; j "~~:\_~~_:.:,~--

. < . .... . . .. .,._ . ,, . .- ".'.~ -~'< \ :t ' '·, 
'· . '! "" 

. ~ , 

. ' . . . 

_-{ )::~f :,< ; ' '· ?; 
• -, ,-". ··.,. .,\.1 ':r ~;,::: ~ .. : _); 

Figure l 

Intensity Modulation 

Figure 2 

Continuous Notion Film • 
Exposed to Intensity 
Modulation • • 

3. PRF MEASUREMENT: Since the horizontal sweep of the oscilloscope 

can be adjusted to the same length as the oscilloscope graticule-

scale, ·the graticule-scale: may be used for measuring PRF. Assume· 

. ,, 
2 
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. :::::::.:."::'.".:'.:~-=·:~~:~·- ~.::.·--:-;::::-:.::..~;.;... .. .. l ... 

from right to left. Now, if the horizontal sweep is adjusted to a· \ ( / :~ 

.frequency of 390 CPS, a JOO PPS signal will appear as t:wo dots, ·on1:;.- .. :·. - .:; -'~~- - r·:.-'•_·. •.:; 
- . .·•,- - - . -• -tr(,-::: 

on line zero and one on line ten of. th~ scale. As _the sig~~l PRF ··\ . .':~'- /.· .• ,;·:··: - ' ':· -· ·_ 

. incre••i· above JOO PPS, the spacing between the dots will de~rease:;L, ',,n, .. ·.· .. · ... • ~},: 

and the number of dot~ will iricre~se.·· The PRT or -~~t. _( ~T···) is .. >._;\i~ :'.,~_): /-·,-_ ·. _ • ' f/\_-.··.: 
. measured from the first dot; whic~ alwa_ys appears on_ ~i~e ten, ·~o -/~<-. \~ ~, -:~:·-:·:,-: _: .. •.••. tJ\·('.,· .".-:i 

the next dot that foJ,lo-ws. As an ~xampie, if th~··second dot shouloi: _:-:·:.·.·.-.--.·. ::.: . .--F;_..·::'</ 
. -· • - .... _·_ . __ ... .• • ~ ,_ ... •'•'.''" .• -:, ·1--~. ·.-~. -~ •. ti, :·(;4 ,~-

fall. on line_ five t~e PRT w_6uld :?~ 1667_ mi~ros,~concl~ (600. PPS),. if_·:(_:··:.;_"·•.\'~ : ·:.>.;' ·, .f:.Y::<· 
. . . . . • . .. ' ' . . " ' . ·; . . . " . ''. •- ~ : . 

it fell-on line 7 -5 the PRT woul9 .t.hen be 8~J.J-riiicroseconds "'(1200 :·>·.-· ·, ___ :.'! .•• : : _",• _. le:-::-~ 
·' PPS) etc. • The PRT at any- gi. ven point on the scale may _be 

and then ea-sily converted to PRF1 if desired. The 

is a computed listing of PRFs ranging from 300. PPS to JO, 000. PPS. ::: _ . 
. •-

. , . . . The numbers O to 9 , 9 on the Chart correspond to the same numbers oii ·: ~ 0,' • (C·,", '.' •. ' •• • r i ·; 

·-•~1 the oscilloscope graticule-scale. To illustrate, assume that the-·<\>:·,_. /.:' \, '.:.:{., ·_ !:):~~-: \ 

, , , ::::: ::::. o:n l:: :.::e n::::r o:.:~nt:::::n:o:~:n 0:i:=:~:: a :,, ·•:·;:;~;, :'~; (,: ii}\'. 
.-·, ·reveal~ a PRF of 834 PPS.· Figure 3 shows two sitnals with different·. '_··.,':.; _,_· ... :<:·.-r::\::.·:< 

. . . . .. -.,_ _: ,::.· ··.·. ·r·, .. ,.-
PRF's. • Using the superimposed scale in·conjunction with the _PRF ·., >.;<_._ ... ~t:· .. ::. :.-.:· r·.::·~·: 
-er.art, the PRF1 s ar_e easily determined t~ be 1200 PPS and 374 PPS. ,'•:· ···.)<· .. -_ ; ... '·.; \{::/\:t 

.. Any PRF !ange • may be s.elected by merely_ ~djusting the oscilloscope ·, '; ··:·:_:. , • [{:._-;:· .• :: 
,r'; --~- ;/ ·.-.,·:,· 

it·--··- .•:· 

•. :: __ -_:_.· .-: tt_! ___ ;_,:~:_.'.,.1:.\_,~ 
, ;, .-'.;' -. r 

. . . . : ,._ .\ : .. , . . _. :I-. ·: 

in or~er to use the· chart on page L.. The conversion factor is obtained .• • -,. • • f',.··:1 " .. 

- JOO. . • . · · d d • • • ·• • r{~·'f: f-'° :~:i::~:g::: :::\:.~:n::.::~: _c'.-~,:::::~~or is .then dm e : , : : : t: >. 
··c,-.,~-·-~·- -:, ,. · · - - - -·- r •• - -• • - ·, .- E VIA. • __ ,.,i _.· .. 

. • ... : ''"'l,:1 . , J ... : •. _· • .. ;. ' \ .. ,. •,• ' , ,· . . L ~ I.~- _; 
-~./::~;~!- • _·. •. ,'.,._·~.- ._. .... :: • ' -_:,;~-~·.::~,_:" ... !~~A~-T~~ENT~~E,Y~~U:-~ ~-~·:·•··:: •• . . . .SECRET. .. ; ..... ~--::: •· .co":rno~ .~Lr •• ,. ,01N., • f:.::< · 

·-:, ... 'E;•'•"~ "~' .·~--.... •,:•;"-~;· /.: ~""O''~~~:""~--,~~;~i.:,,;~~"-::,~,-~ •. ,,.~~,,,~.orF-:J
1

1E r; 
Approved for Release: 2024/06/08 C05025847 

sweep frequency to the lowest PRF desire_?·· However; if the sweep 

frequency is other than JOO CPS, a conversion factor mus_t be computed 



.C05025847 ' • A,'G,.'\l.lt,.-.~:.IJ!j-:'-•P,·••C.="~-----

Approved for Release: 2024/06/08 C05025847~-' 

i ) 
-~. 

.. 

, .. 

., ' 

: . 

....... 

·-.:·. -~· ·1 

·/. .• '. ,.,· 

PRF CHART 
• ·1 ..•. ' •• 

. .·... • .. :::. :·< .. :_ .... (~-i;:_:\· 
• ·6.0.· 750 '•e·• ·:.·~-- 8~0 ·-1500 •• < ·. · • • .. ··(:-:·,/ ·-

.J'., 169 •;ii' ).l' i5eO' • ' i t<: 

..2 196 ·/> .·.::<_,•; • ·, • .. 2 _ • 1661. . r:.::·, ... 
f ,· ~ _· '.:::./:.·:t .··: 

o~o 300 

.1 303 

.2 306 • 

2.0 37L· 4.0 500 
, . 

.l. 380 
., ... -

.l .509 

.2 38L . ' :; 
~2 519 

• .3 . 390 ·.:: ., .. •• .. 3 S2fr: .3 810 ... ':/.}. '.:: -~3 : 1761 .; :'.::-:_· .• t/\_::_•.-_: . 
.· ',:, _. . ·- ' ·:rr.~ •. ':. ,; 

.5 )16 '.; :: • ~:: .<' :~ ::: :: • :;~ ::' :: , :::: , ,' ': }"_/\: 

.6 320 ,._, <- .. 6· ho,.·,·· .6. sss_·.·. .6 seo ·.6· 2090 • .·: .• .• :. 1·•<:· .: 
~--.:- • - -- .. ~-.. _, __ ~>-•" .-:4.:)·::_ -·. r~ ... ;.-._; -

. . . • 7 323 ,_ • • ,: .• 7 • L12 _.::~-.i::"< (: . 7 566. :- • 7 909 • • • 7 2310. • •• ·<} .:: ;_-. ·'7f{•";·:·J. 
··.8 326 :< _.:.-.e _411 :,\· . .. s ,16., .8~937 __ •. s 2500 .• ,:::: .. , .. _·_f}.~::<·;:-

.9- 330·. • .. • .• .9 • !:23 ···\\a:· .9 588: .o • .9 967 : •• 9' 2636: _:_··:::." ___ i' < }r::.~'.•~:,;. 

• 3 310 . 
. . 

.L 313 

1.0 33i' ·. . 3 .o L29 ,· ••• • ,~o 600 ' _
0 

7 .o 1000 ·'. • .. 9 .o 3000 -' .;_,,. ._: f'.:\/<·: 

:: ~~: ' ' :: ::: :: ::~: ' (, :: :~;~ ': : > p~J 
.. . 3 111:8 '. .J . 639 .3 --1110 :-·, • . •.J 4300 .•. • r· ..... ·:_:_, 

•. 4 455. >: .4. 652 ,, .. 4 1155 ; _, .•. 4 . sooo .. • .. , • /i'i 
..... ,., :-:--'-..· . 

. • • 5 460 ,/· ,:: • .•• :-5 ·666 · · ., , 1200 .. ·_, >;,• •• 5 6000· .<, ·,., !(/:··._: 

:: ::: •. ' :: ~:: .: i ,' :: ::: :- :: :::: ' ••. •.·. :: ::::0:, ' '' . ·f '.s\: 
,8 366, . ; 8 4BL/?:n .: .a 714.; . ,8 1365 • , 8 ,15000. • • It : , 
.9 )10 ; ,, :? ~~: ·•(. .9 733 : • ,.9 • \L28 • .9 39000 • I;: ; 

.1 337 

.2 .3frl 

' .... 3 3L5 

.4 .349 

.5 354 

' '
:,, •', • _;;,: :,I ; ;:_,,:~ • ~ .:,{•, \ '•' • • ,•• ' • ,, ' • : • • I 

.-._1·· • • •• _, .r~ •;• - .-~~~~· 
'.' .• " '•' .'':.\'.::.'' ' •'' r.·1 ' •• ' 

: ' .,· • ·." . ,~ . . .. ··: • : , :;:: i. :, ·. · ' · 'liA:~./ · .• ' · . · : .:.)<·. '; ·: ~ ::,~ 
.: •• .' ••. , .. ·: ,: .. _·:··_·_:·· •. :: .· .-,-~-·;··:'. .• : ___ ·_.·_;_1_,._:,_:·_·.:_:_·: __ ·,:_\,· .. .-_· .. : ; ,. BYEMAN~TALENTOLKeE_Y\fiA· ·-· •• ·,. •• k·.· ,.1 n -;} 

. ,.· . . :' ·C6'N:t:kbt •5• ·: ,· HOLE~· • •• · ~ . • • ~ ·:~! 
. ·. , •. • . Ysr,zMs . .. •, f:' > .·, 

'<>•, \'· 1'1" • • .; .. ·.··\·.' •· -~ • JO/NiJ..yf.'., t"'· ·p$''• 

·, · ·.>0 : H TBP ·srnREf] •• •••• • 1 :.t:1. 1:~ 4 

' . :•'' ' ' . :': ; ;,·· •. SECRET--:-:·-· .. >;_ -·~:~.·:~'.'._>·' ' ' L ~-: ·.:'. '~-
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E~MPLE: 

Figure 3 

Determine PRF 

Conversion.Factor• 300·. - -100· 3 

Scale Reading 5 • 600 (from PRF Chart) 

Actual PRF •· 600 - •·200 PPS 
.) . 

The film viewer used for. readout purposes must Gontain a superimp~sEld 

' ; ~--

'-··: 
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SECRETTTOP-S EriRITr 1 . 
. l . -----·•·. . . .. -. . . . ;__ ·-- '--r------.~ ~ 

on to the viewing screen._ For adjustment "'and:-•a-1-ignment- purp·oses a 
; ,.- •. '••-.\ 
,{. ... ~ ;: ,l. ~ ,, '· •• _single· frame exposure is made o~ the oscilloscope graticule-scale at 

· ... ; 

•: ... .-. ·• ·~ :.•· :> 

the beginning of _each filming run. During readout, this photographed_ _ ... ;r'.\ >\ 

Scale ;s adjusted in size, by the vieWer image enlarger. adjustment, • ., • • ... ' ts)' 
to coincide with the scale attached to the v:iewing scre~n; Having the· - ·- - r,: _., .-: 

• • :::i:::::::e0:::::i::
1::•::::1 :d::s::: ::r:::::• ::n:t:::::Y p::::ed•. , i'• ~: •· •. •••· _•.f,}:;;: 

.• on the film (reference ·Figure 12). These lines e·nable proper scaJe • • _ :' • r .-.:-_ • '.-
- • ',, -_ ~· ·'•,·· \·,:- : ,..·· 

':: '· .'. 
adjustment and alignment at any time during the readout process. - Ari C ,:;;. · • · 

,.-. __ _-_·: ... _.- .. ;,,_· _-- -- ,_-'F°b,' __ ••. •/ , i .l t,· '° • • 

•I-'.• 

additional aid to proper scale a_djustment, is the phot_ogr~phin~ 'of a . .-:~.--,··.·_="'(~ _c'_': .-- f:\_' :: 

• • :~li::::::;i:::~ :::e ;::i::: :~::a:1
::T~:: • ~e signals 1 ;.1_'. •· • : ;

1
· tti 

}r-

::1:•:::::d g:e::::• :~.:, r:::r 3 p:::e~:::w r:::::.:i::a: g:::::ced ' .• : : ,'i ._·._ ........... f }< 
-:\ ··,. • . ,·-:. • . ·: 

...... [ .. , .. :' 
tape, th~y usually are subjected to excessive distortion and become:_ ... :,::-·.: __ _. .. _.· __ ': !i°;.:r·: . 

. < ·_. .... ·:.: .~ ... 
too wide to be used successfully for intensity modulation purposes." , . .- ·, ··:- . 

• Attempting intensity modulation with these c1istorted pulses results·. 
• I .,...., ,~ •• , • ;, - • 

in the excessi vdy wide presentation of Fir;ure h. This condition 
. ' -. ,•, 

' · .. ..,,. . 

-be corrected by using the recorded· signal to extern0lly trigger a 

pulse generator which will then produce: a signal, _pf narrow pulses at ._ ' -
_: . -, ', 

. . ,. 

the same· PRF as the recorded siena_l. -Now, if the output of the pulse· . 
: • ~' s ..... ,•: i•"', ' 

:::::::r :::::~::::::~:::::::m:~:::~:~~ w::~ :::::::::::::i:::: •. .- ..••..• : : If.'.•. 
. . ' .. ·... . . ' ,' t.,·.' .. 

,. .,~•' ·, .. ·,~ , . . ·, .. . : .:-... ~-~ ··.' 

pres_eh-tation wil_l _vary_/sorr.e.-1hat with s~gna~ ·~:~:,eng~h and the amount_-·;'.:. ___ : • : L ::":,.. 

(
• ;:O:J::-:::~ •·• ~• . ::,/;-"!"-,:\~~:•". ', .. •. r~-_;::, l.t, •I 

'-~~:\;⇒, _': . 6 I f. . 
~jj.:··-. • . ··-· ~h,--~--·---~=~~=-· E_· ·c_· '_·_'·o·;····_c_1±•, ... :,__ -~~;A_~~-lt-~~y;~Ao. __ -L·./~,\~~--~--:~.t_-:j:_·_:_ S--~-= llJ f\ L • - -.· ' ·- ' _,.~·\i!11t\1;',-4&\ib' t, _. -: , 

R.OL _ SYS'rc::l\1S -J .. ··' -- ~ f· • • 
. _, ---~,, , , .. _.,,...,.,.,_.,_.;c.,.--~~~~- • .. - - . . Q/I,,Fn.Y - t---- ... ~' ~ •' · -·· • ·.r.~~~:~2:: • ·-:. ~ ,, ).• '. !t ·t• • 

-~--~.~"-"'-~~--'~"'~~,,,;.,_.' ~~ ,:- ·--~"":'.7'f•'.;,.,.;,:::'f-~-, )e,1.-~,-;,r~._.:, ·,~~'.!,;t~:;•'!'::7i ":t~~7~;:1,1_,"~" •~i.;!i::':":f~;,/.".,~~~"

1
'";;·?,:,Ht~--: 
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:7\.--'-, ..... .,,,, ....... ~,.-: " . . -· ,..,,..., ' ' ,-·· , 

SECRET . lffl!. SECRW';-----'---'-------------'----, 
or pulse jitter present. 

... ,_, 'P.li:::':PI •.':'°.,_ ~.t.:.,:L .. {._ JU • • •------------~ 

Some presentations may seem aiinoiit·•~to'o _r- ,,. . .. _. -

wide for sufficient accuracy. However, ·if the- qenter of the" 

presentation is always used as the· point of measurement, accuracy 
., . 

of measurement of. even the very ~ide _signai :presentations will .nof: >· 
. '·' .. ' • .. ; ., ,. 

diminish.appreciably, 

Figure 1..i 

Tape Playback Outp~t 

SIGNAL SEPARATION' BY PRF: 

-~f:{.i_::J: .. -' 
r~.:-,. -: 

, •r,, . :·t~: 

~\i~-t ~ .:. 
; n:-:· 

·:.- .. _ ·11>·. 

-: /;t_-:'.!:: -· -
.. . ; ! 

.,,1, ._: .-:---:-i~/ i· ---~- . 
,1., • -- H· -·-• - ·- ·" .. _ .. 

: ,,.: ', -:•, :' •. ~ ·, ,l 

··:. :.(: /Jfa-~.: / _ _'; _, 
·,.,J~·•,: ' ',, '~-' '·:•, .. t, ----- ' 

')jt·: ::;_; ;'. ~- ,::··_/,_'..;:_~.1_:_'..(,· __ i_-,'.::,;,_ •. ·.::_• __ ·::·:_.:--~.:~t 
·:. i-;; .... ~,:-~ < ; :;j : - -

Figure 5 

~;.·; .. .'\ • .. : . 

-:1;1,: .. ', .. ·:., ·, 

~f . .'. 
~ ' ... 

•. ~ •. 1. ·~~r·.L • :• •. '. 

: :' 

• ' 
-· ·-. I··· ,_. - . 

·-';<!i2\i 
.• ~~'i;- .•• ,._ 

-- ,, .. . _.· (>:-::~--\ 

An extremely ad~::.::•:::~~:;ut • • ; _' ' , i~%/ 
. . . -·· L..:' l. ;.. this r.eadout method is that almost any nv.mber of simultaneous signals -:. r,~::_::i;:;:, 

-.:":,: f-':-:j. '.' : 

::.:.::f:::::::•:r:::d .::::nd s::::::::r •::::: c::::n •;: -. ; • All' • 
~ . • '(tf (~ -~ _: .... 

sienal wi~~in a multiple signal group w~~l cause suf.fi~ient trigg~r}n(-'~--,-_·-·; ~f'.:_::-;· __ ·:._ 

i/ JFI.R ~-~~'~, I l·- > • b .. 
'·i• U._r '\) C. tt'ft' '"Y~EMA~~JALENT ~K1¥uo(.r~~~~iiif•(: /f :· __ ; ~- --cceR"- -_!_,-_-~~----·-·,..., __ • l. ---'ClONT-ROL{?Y:in~M$ 0 JOii\in11'. -- ,. ·- • .:JI:. I:, (q. ._ •• ... t.. -. : • .i: ·1,.-:;:"' _ •. ,;. 

l. • •• - ••,: .. •• • • '• ,'. /:-~.:,_.: .. ~_ _.: •.~• ;_•_:~ 

.. ;.-·. ~ .... ··•, & 

,~7~.;7'·~::;:t'. J .;r :':~~P1;?'fr~~;y:;:;:'~;.;;(~':I:G\:~l'r-'~':~~1r'f~~~:~~~-7'5<f·.~:,~~~••~~ ;~~t,(!:;:,-!!Z,~TI-~-~~!cJ.T-,~~r;~~~t,-:t;F!ii~(i:f?~ _.·, 

7 :, 

. -.·-. ~ ·. 
•. '. 
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{~ 
·\._·' ··,·.., 
•.. ,.._, to permit relatively easy separation and identification. The 

triggering produced by simultaneous signals will cause random. dots '· 

to appear on the film, however, this does not interfere, to any great. 

degree,, with the reac;'lout process .• , Figure 6 is a·. film. recol'..dihg of_ ' 

two simultaneous signals. By means of the superii:nposed sc~ie. ·and the. • .• 

PRF 'Chart the PR.F's. are found to be 337 PPS ahd J57· PPS.,:,- .. ,•·. 
,, , .. ,, 

.• -... · ... 

-i11::, 
• • t , '. r - . ,.__ . 

·_ i~_J,~•1-'. 1 1 

,_ t/\\ :\ 
t·. '•,'i:· '' .,. 

j{ft 
_;~·- ;{ :, • ·.:/ ~~ .. 

{f,??:._'::·•:: 
l ,, . . . ,,. 

··{)1:·\·· .. •· .. 
f• }_ ,. 

,:; ~ J+J':--• ~-:·_; 
.. ·. ~ 

• '·,,! . ·t-.: 
' • i:)::~:_::.-··· 

< .•• c~:>/·' 
h. r.·-: ·:: 

••• f}.;~~·,\:' 
l~./;':-~·t··. ·-:~ 

,. . J.,·;·.., 

••::• d ;, r :, . . {9:1: i • .. -~•I• 

.7,_,:·. • • •·<(J".,:-;.,:,:,i ~ 
bit,, 

··t/:}·'·, 
;~;t;i}{':m~};~~,;;,~i.:]:~} 

Figure 6 

Simultaneous Signals 

Figure 7 

Simultaneous Signals'<,·· 
Near The Same PRF 

6. SIMULTANEOUS SIGNALS WITH A VERY NARROW PRF SEPARATION: • '\rv'hen 

t ·. ,¥ '. \. • 

........ • . 

. •' 

two simultaneous signals are so nea.r the same PRF_that they will not· f: 

separate into two .distinct signal presentations, . ari i1x11. ·.pattern as ••• , [}[/<·;__ \ 
shown by Figure 7 may appear. This may --b~ ~ipl7:iI~e·d·-bJcas.s_{m;ing. th.at:_-.· • :. f}':··>.'.·:j 

.!op gr:n,R E·· rt~MA)V.r,,, 'H~No,:Ji• .. ..(::~·.>-< .J: U [. U· · . ~· - M.L,dv:1 /( ., Y 11 [ :·. • .. , .. 

----- .\• .. .• .. l..Y, t . . , 
· .. · s. E'€RJE,· t '.::--.:::=~~::--·.l· :·.-:·.~··'-c--c---~~~ Sy~;:~~~:·;·~~,:~~ .:~,· 

., ,,.-_ . ,.. :·. : 

·•,Pf/',,.,, ,,,,,.i'ft::~{:C,,;,f<,!,'0;,r,:p.p:,1"'1,'T,~;j,~:?:?~•~;~,:.!,:1,''j::~:;"",·,:::t'?.f~r?:i~~!~~~~;;;:j,70.~1?~'!.;,7,;~~~~~~.\;.\"y':'.''"~~;,1::::,"~•-·c,~,:;,;,~':'.·~.,_~l}t .. }/~. -...·~ ;: 
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..... 

\~:::~~~=~t-~--~-r•l-~f:"'~ .. -'.."':"'1 ~k':n--._~-:~! c,ic,, .~-----c-~~~~~ 

.. , 

signals are occuring simultaneously, one at 300 P?S and one 'at 

• 1" JOl PPS. First one signal and then the 'other will trigger the ·,-::. >":. _-·:,:·: ;..,. ,:,:· _·· - _:_ ,·_ .. _ >l'.>:'.~. :; 
oscilloscope sweep. wbile the ,300 PPS sigral is trigger~ng, the ):,'~' ·;-·: '. :_: __ ,_·::· /-::_.:"-)ii·.:::;·-:::: 

. 301 PPS s_ignal wili' move accross the scope, say from right to lef~.··~)-'.~ _ ,' -:::_':--:.:; • >.· ·: C~/. 
I • , . . ·,"' ..• ,_ ,_ ' ,; ._., ' • • i ' , , ; 

wben triggering is caused by the JOl PPS 'signal, the.30.0 PPS sii~ai·:.,;;?:,"('--,,_: .. • .··_. · ({~.:.: .. : 
• • .., J • •• •• ...... ~,. ·: ... ·.~.'1.: .. • .. ·. -· {, • .,1~:,/··. 

•• will move from left to right.· So, in effect, ·there are two signal-/. . , ,: ,·Jr.-:: .. 
pulses (or d~ts) moving in opposite dire_ction and. meeting at

1 

a
1 

.'{:t½;/:{/• •. Jlt/ 
poj_nt ( center of "X"). representing an addition of the two P.lF s .. · : :,: . ..,i • • • • , •• f;J::/t} 

. :· _: ,\;_·, "\,.,· .. ;> ..... ,,. • ' 
This action coupled with the mc5vement of the filn,, produces the 

.,. appearance of the "X" pattern .. For all practical purpo~es, -..ihen 
. 1 

this "X" pattern occurs, there are two signal~, with the same 
~ . ·· .. 

The configuration cf • \·, -~;_;;.:- 1·-.'.'<:<. '.:;·:/· ·[/i: . .-.>.-:: 

:::n" ::. p:e::r:::.:::. in::::: :i ::.::::: ::. o;:::n:i:: :::end ,:::: < : • lri : : 
indicated by a singl~ signal iresentati0;. 

.. • 

,'• ••• ,,',•, 'r • t,, •. ' ·• 

;· .. 1:.· ~ ._:. :.r: ~: i .. : • .. : 
.·• . .··, • r.:,·,:;,_· >,' 

.-".,.·,_: .,·.··., .. '. :_ 1::-·,-.· . .-,·_ \ 
Fi~ure 9 shows two sic;nals separated by .two PPS. (Joo PPS and 302 PPS)~-.:··' •• ·. ('.·:·'.:. . • , .. ·,'.- f:>-./ 

• '. . • • • • :, . '•... . • -: \ ., ,i;·; .··-..,>-:i) .. f? :·,:,:· 

The nonsyr:ietrical patterns are due to movement of' ·the Polaroid_ :Cainefa • .::~ • •• • 1•;. ;,;:.: 

'. :· > ,.,:-"; /. _:· ii· .• ·,.::_·.··,_.·_:_, __ :.,_·:, 
• .' '", ·-,'.. • ..:,,_ 'I'<. • 

• . ·:.">:::i '. 

.. simul_ated signals, separated by one PPS ( JOO PPS and 301 PPS) ·while 

~t an uneven rate_. 

·' b/··t:~ 
.. ·. f·. >:<;:. 

f ... ~ ~ ---~ •.. : 

/,(\.:1·.·:;·~: 

•• r~?i,-i 
t' 'i., 

·." (.~_l:f.:'_ft_·_-.:.'._,,,-~-------:,,=:_----c----;--c------:---c---:-,~~~~----~~~----~ 
.-.,_, _.., '• ' ,l' _.. •--~~•----:---,. .. , •• ~, •• .•: -:,· 

~ ·;t' 9 .:•:•. '.~•~ ·•./.:':rl•I•• • ,,• r • i•,~)'r,:' • 
··'\....,..:'. .... ,., .. , , .... 

' ••• • , , :_, • -:. : . . ,. • , t.J l= , : '· .. , ·_ c'M,q II~,.. J.i4ND[. • • • • ·t., >· .· .. 
'~- ·~ : .·;· SE€R ft."T ;·_:,~:,'..,. . ..:....;L,:::::<, _::.:,..,,.,~t'Al.£JVr,.,,,..,! 11'/4 • F--' :.· : 

."•-.>'£:,'~--- .... ~ .' ... "~ 1
: '=lOi..., .. ,\ .. Y,,tJ; h··· <7/.:·.· , ''.t ... '.r•'· ◄• • •• - •• ·,,O,r::-,-... .. r:t···.j·\it. 

,:• ~· • ... ~~~~r·•·,.•••f;;.,_. -· •• ·~1. 

~'~·'·: , •~ro;1f.,~1•' •~,,., ,r,._;',oc:~~t.,J;.,_;,~ .. ~~~~.i;:,,;~ ,, .. ~,.,,,_,~;,;:~~~f '7\ 
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• -~ :' -.: 

._.,. 

:,,'·, 

., . 

,· 

SECRET _~~-.--~ .. :=---·-... --
. ' '.·' '.' 1 .. 

• . . :i-' 
.·,_, t.· 

·•···\\t\?U 
' '?}ll};::; 

. • •• I L: ·: -'!'<,,,:, ., 

··;•: : .• J?t ti::::: 
. . . l !1·.i' .• •• ; , 

)}iii};: 
;": . ~-\·:_-(/?{ ·/: 

Figure 8 Figure 9 . . ~ ,. ,. . 

Two Simulated Signals i Two Simulated Signals.-.:;···\,•';::. .... :,;·.;_ f}i;L{::./ 
Separated By One PPS· 0 . Separated By Two PPS· • ,,-' ..-..- ·,,-:~';:'_·.:: .. • 

Tho vor,- wido and cluttered presentation •~own by Figure 10 is due to '/':: '\,Jrt:::.i 
·the pr.esence of the signal PRF contained within the lobe structure :_·:-t·.::/·: ~t::·:· r;:):(~· .. '.,··: 

plus the PRF or any simultaneous signais P?'.eSent~ Thie can be correcte·d .·r,_:;/ .. ,: :./\(?\./.' .; 
,, . 1.,. 

by filtering out the PRF '(.Figure °11). Once the PRF is eiiminated, an 

envelope or pulse results .from the signal lobe~ A pulsed signal~ with 

a ~equency equal to the scan rate, is. -µow ·avai_lable for triggering 
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QIE1-Pa!G'"'9 r,:=="-··"~· • .. -~~•·. l 
;.;JI"..'-I\&, I \~ . ; '-,-·,i,.,,,, ... ;: .'\·: I • 

'-....,...: ... "' ,.:·~<.,11-'•~i'·','·,'\ ·.i-~;--·· • ·.,:.:. ,··, \:,~·:. ·}, ::" 

·was used to produce Figures 10 and 11. Scan,r~tes-~i 0be readout. --~-,::::-·;.··i' 1:.,-·.-.<, 

.'fn t,he same manner as PRF (refe~~nce pa°r~gr~ph .. ;)_~ ~,~_The, s9~~-._:._ra0t~:-:~>~:.:_::··;;'_'·.'::· .. <. .<:l>·/.;_: 

of figure 11 is deter'mined as follows: 

·sweep Frequency 

Conversion Factor• 

10 CPS-

300 • 30' 
10 ::•.· • 

. First major· lobe presentation. falls· on 

' i7 .·5 on the PRF Chart • 1200.' 

S 1200 - can Rate • ---· · 
:.30 ._-. 

•. - •• ~ 4' -· 

Figure 10 

Scan Rate Presentation 
Without Filtering 

.i:·:40._CPS: 
-·--.·~\~ .... ~-

'· ... ,. 

-l•--·•. 
\,:~·-

.. ·"" :·.• 

-.,.•_= . .-·t.·. ·:' -~~:-·:yf)_;, 
,/ r,.. -~ ..... ,.; ~ J ~ • • • 

• •I•~ •,•~•r .. • ,., ;<•,• ~, .. :•; __ ~,\•••~.-• •:y; :I: 

,--~,-
\-:•·. :-: }~'. i .. •:· :,.,:: 
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G . . .· -~ I 

0_• ':_ '.i. . 1'IME REFERENCE; In order to measure signal dur,;-t{on "'SC8D''••.~\· ••. ,., . . -: •. \·, ~ .> s 
- ~------~ , • _..'-:: ::"~)!-.'". <-~.- .. . :· :'!-':· .. ,, .: 

time, e~c., and. tc enapl_e l?r?per time correlation, , "· . . ,·, .. : , . . . 1- :·· ..... 
· -. ~. ~-:.;:•! ~:::~)~ • ~.:_-: .• ••• · ;_;~:_/- -.· -'.;_ ···-: ·- f.1~ :~i-·;--,.; 

•. ·, some form or time reference or, event mark rtru.~t be displayed. on the ·::.: r }C?-~:.,: ,')::·'.· :>- < .. ;:> { • .; 
' • ~-•' 1.' 'i ~- ,:-'~.~•:•~,- ••,\. ::,:-\'•.~ -_':,•• •':,_ ~ I•, • t;,..'.-'.".j •-:; :• .. ~ 

. film. This is easily accomplished since most continuous motion. '· :•0 ·.-t·,.:/,~:(·:·~:>:;.:;t~.~ ·., ;~•·:•(;·._y-<-f_. 
' • • - ·:,).~?.\,~\-':'.) -::~ ?_:_.: >r:··. ;:'}>. •.; 

oscillos·cope cameras are equipped with a timing light. This timing .~\:., : .. ;.-"/. ; 't •~"-,·· • i:.~·.- ,: ', 

::::c::::Y t::::::r o::~:• v:::::1:~1 (::::~ :"::g:h::. -~}-iill?!]\ii.:?/f I\;·; 
film to a spot of light. • If the timing light· is excited ai regular .. ,.. . . . , . . . , .. . .,· . . , 1 ... 

' • ' • /,)-: '".•,:.··:· ·..:--,:·' ' .',_.:.·'./:':·:,:-.~. ': 
time 1i:itervals, a seri~s of dots will appear on the film· cor;respond- •. _.; :,~-- .i '.:,.-. ' . __ ;.- ,. . :";'1"<·=(>·: 

, • · .:e::::
1

; 1:::• e:::•::•~lm:~: ::m:h:.:~::g ~;:t:: • :::. "T)\l/i!({}}}i{{iJf {1 
recording may contain a timing signal which can be fed to· appropri~te·::-.•:tt:·:::-: .. -:, •_,.;:•.h -_·; -:· ff:···,;:·.;, 

. event mrker equi-t and the output of thh equip~~ ,us~d to :/,.:}~T :•. :\:? : '.lEt': 
.. : • excite the camera _timing light. Usually an amplifier wil~ ]:le nee~~d.,·.: /.:> .. ·~) :·:,-_.:. :'<~;: ..... :. <··· f<;:,;•:l 

-~ • : _ • . •• ·_ . ;\; ._;·~~:\; ~-~-~-~:-· ·._~/·· ·, r•·: ::.< ·-·. ~: •. --_:· -·- f_\:-L/•::: :: · 
to increase the output of ·the event marker to the required firing·,.,= • , · . '•"~ :· '·. · J • < · · "_. , ... • r. •:·: .,., .. 

. . 
level of the timing light. 

··· · 9. ILLUSTRATED CAPABILITY: Figure 12 is an. 

J5MM film strip. of six· actual ELINT signals, and is ·-used to more . · • 

realistically illustrate tpe capability of this technique. ·Relative1f···'.r:.·\·> ··>·\_/·J·,.i:··::--p./: .. '.~...-:," ~ 
• • . . : --:_ ,;_ . .-~ ;:: >· '.·, .-.• :.· .. ·~.~•·. ·.-~ ... ; . ~--~ - ·._-: -.~. l-~: .·-\.'~:·-~:>.: 

weak ~ignals were intentionally selected to indicate reliability. An ._; :. -· · • ·•.;; •·• -.:. • .. F--,~·,. • '· 

, ::c:::::: ::::n r:::::~ o:::t::h::• .::: :::n:::~h:o:F ~r•.- '.~}:::\;;tf • :-.•ri itJf 
'. Chart on page 4 will enable PRF d~termination }f ?ach signai. For _ ·: •~-• ·>·: : : l;~((': , 

simplicity of explanation, each individual si~al is n'll;ffib~red •• The : ,• ._:' - ,;-..- '.." <~-- .· ·, (.-~:,-i;: :·· -· 

"following 1n·rormation ~is obtainable: +:: · : .-· ~- -· ·: : •. : :-~~:-. ~- .' , '·). •· -:• .--,::,-. -~ • _. :. '~}?. '. :~. :: 
.... i :~. . . : . BYEMAN 1At: .. Not.r;:· v,:A: • • •. · ..• ,(?f;, :_ ... 

6(~~i!t.2. '< • • •• "·. , .,,'.. • • ....... : : •• ·, ENT-K':--,r-·· .... .::. . ·.,. •. ·• •. ·:::i_ .... ;-: : 

'"{L.• ' , ;:::,- , SECREr 1T0'P 'SECRt:· •• ,. ••• ·:: / · ft_,: 
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J'.'., 
r_ •w . 

.. ·, t . . 
_, r;-:-·-:· ... ~-

--t t,:·_f ::;_:_:;_~_~_ .. <_ . 
~- ~;-· ,'. ,' 

'",{ ,. ~ ,' , r ·1 • , 

Scan. Time - 19 .3 seconds '.' r:;_;,~)'. 

•· Beam Separation ~ 1-".\ .•.. " "f t,;;C 
.. , Signal Rumbe1:,- )s.: . PRF 370 , -, :. · ,·,. ·_: f ::j' ;\:.- __ 

Signal Number l_: • 

Signal: Humber 2, ••. 

PRF - 967 

Steady Signal 

PRF - J-3:3 
,'. 

Scan_ Time - 10.Q seconds ; ; • ~-- ·-:' ·:...- •r, ;,'1:•,-~. •. ;- ·· ·'-'" ,,?.:· • .... , •• • l,, 1• -;: • • :• 

·l-

Signa_l: Number}i:(· 
; . ... ,:1' 

-PRF 

.--- ...... 

35L. 

·scan· Time 
I 

~·5. seconds 

j _.,,. 

·:·· ·l. 
. Beam Separation:'..; 1.0 

..,.t 

·:: ·:_':-:·signal· Rwnber 'S: • .. PRF ·- 333 
. ,. . . . ~ .~ 

j, :~ •.• 

"'~~ •· 
Scan Time 19.0 seconds. 

PRF hl7. 

·,, S.can Time 0.7 and 1.8 seconqs 
... 
-·' ("• 

NOTE: • .. The Gerber Variable S.cale ·'JDB.y be used to facilitate·_··.~~;:;:"·,: .f /:-.~_?-_,_~,. ,.;:, t':f<;:':/ 
, ._ 

.-.. .. -. :• .··_:., 

:, -meaeur,emen.t" .or _scan time an.d. beam 
·;_\·_;\·.· .. .>. -~-.- .- . -.: ~r ~.::~;-? ... 

·;. •• : - ·;,'-~:~.~? . .t;':~:_:.·· ... _:_~;-··.-.·. : .. ··_-_ -.:··:->>'.'-"~>-.-· ;:,::_.:, - . -
'' ,; /_.:· -.~ :'::_/){:·':,_ ·: -~ 

.' l:: .. ' l ' 'j."'., ·~ 

·' :··'./>_, .• • }j_~; • ! 
.\:,_., ''t••. \1"1\", • ••• - ·"'=·f·~~ ... ,. ~-. , • ~ -::- .,·. -·~ ... -,. 1,1.',• • ... ~· .,'£•" • • • ; ,:·"' ·:-'.~. ,·'1 

., . 

~~\ -~/. 

. ..... 

;{ ·••"." 
'•; 

• ,-:.'~.: -: .•if ;•L_.f_ - • • . ..-• 
'. ••. /'. ' ~ 

-.;. ·.\·' ._,..;i -i:} 
•, ,;. -:,,_:. ... _~----~ :·.~_::·•_':; .. ·._-·:····.· •• ,.,··_· 

' ' ./,tj.,- ... ,. 
• ,..•~:·1,:,, •• ,•11 '.-//.~;. •• i;J::: ; r •• ~.,;•~,ii/~• 

'._/_._:· __ ·t_-~:~-·-:_._·,:._.'r. •·:.. . :,:;. -·. . :··~ .. ~ ... 
... /'•·"'-:~~-"~--·;: :<· ,·.• ·.~ .·•• ~,-,:.~~~-:~+~-~-i.;;,_~~:: 
;·-, ~ ~ _.' ... ~;;. •• ,,- I•, • ~•,,i .,., 

:, . ... .~ ...... 

. ' " .. , ' --. •'" ·: ',': .. ··, f 
•. 
13

. .1:_' .~ • .. • :_:-~: __ • .. _·.:: __ ',:_.._\.~ .• ·.. ••• • •• i. ._,. 
:. • • "' · ·, •. • •• -"'._ 'L ~),1 • • • , ,._ ' "D_.,,t" ~ ...,_ 

• •, -'~· -. ~:; .: ' • I ' • •• ' ~ "I 

•' :, . . • _.·. ~/\·" ... ·; ,/,/< :._,.-··: ~--·i .J~1~->~- ·-~t 
E£RE~ ··,,: . i~""iBiN6t:EVI·--~•('"°~'. ~ .!•·. :, ,,1 . C_' . " i. • n ~~r::,tU.J ..1!"' ~ ' ., • ., 

• ·' · • ~ -:.: .... 0~ -~.-.. , .,'"' • _.. ·-~lfi!WM°"~'Mf;Nfr-.q'-~...-'.~·._ _i:::".:<, • _- '"1r': r.r ·. / 
... ;,.::'.': . ' _,.,, • ·•·!·•· ,._ ·5y'5TEMS-·J<t)IN:TLY. 1:•,_-· .. ~~ 

•0=~7~~£;~~22_~_~],~i 
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• ·.•. ·• ... •• · SECIREf ~-,•"'r;T,:...,;~~,_,: ...... ,.,, ...... ,.'1_•-•-•-. •:•, ••1 1 • 

\. • .. 

' ·- •-· .. 

• . ;. ' ;~- .:. . •• : 

. . ~ t' 
r 

1 t •. J 
I I \. } ... .,i-· •• SECTION 
- - "t,

1:Wft,\'·"'-"tt1:,;~~;::·:tf.~.~:;:::_:·~~~~~ ....... ~~h,.----~-~-~ l 
.r.·:.:.:;_ 

DETAILED, PRO.CEI>URES 
'-;,. • i• -~ 

• ''· 
1. GENERAL: The procedures that follow evolved fro~ a considerable.· ., ,· . •. ~~XI 
a..,';"t of research and Oxperimentation -and have beei. 1180d .t.o a high_ -_ :_;,._-', .i_ fi)''.; 
degree of success. The equipment necessary -t<> perform this :operation·:; .',,:;;_. : • 

. .' •. :. • • -.. _;,· ·, .• : • . . • •. , .• ·c • -\ •• • •• •,: -· .• ,• .· 

may consist of standard laboratory -equipment. and .. ~~ed-.n~t ::be ,:-:~on.fined ... _· ••• 
• ' 0 .:., /) •\J • ' •,i • < ,,f'.• Y; ; • .# • ~ • • .... 

to that listed here . 

. 2.· FILMING OPERATION: 
. ' ....... ':.·-;: •• 

•~· Equipment List: 

.. ,. <'~. <>_\ ; ,_· (1): Oscilloscope., Tektronix 535. 

(2) 

. ·.·: ·::f:',, .... < ''.· (3). 

,(4). 

(5) 

Camera., Dumont J21A. .\ . 

Playback Equipment., "C" Rack. 

Event Marke~ Equipment., "F" Rack. 

Pulse Generator, LA-593. 

Electronic Counter, Berkely Modei 7350 •.. 

(7) .. Filter,. SKL Model 302. 

(8) Oscillator·, Hewlett-Packard Model 650A~ 

(9) • Amplifier., AM-465/FR. ., ' . ·.: '°. '. _;: . ', •: •. ~ •• -. • 
l. . . • ·- ' ' . • ~ l ~ '. 

-=:· ... : ~--. ·. r L-' 
• ,·.· :·· '' :: ::;:::t =~~s:a:::it:•:d::::.l~; this teclmique is , : :: F-_i_i•i.:.:_~·:. ;_._:·:',.• 

that the magnetic tape may be. playe~. back at ·speeds higher than. the .. :·. - ·::, • .. 

. normal recording speed ••• Excellent results ~re pres.ently being .• 
• .• • •.... .' . . t ~ . 

t.',' 

obtained by increasing the playback spe~d to: fo~' times that ·o~ the. 

normal spe~d. In order to use existing ~ sc·ates .and to main~in 
• • - t' ~ 

·; , , _ prope1.' ~ denoit;y! i.h•n th_e playback •P•-·~:··e.::d. i,:.f_:_:.~_··,··.;·····~-'.:/ .. ,·, ... rt ....... _._::_c_~.:.:~.:':.d.~.J-.. :.-: .. t.t.·'7'_.:e_:.,.:' •, - --- _ fl..:j,):.~/~.··:~ 

t(::~:-: ,'' '. 'l~ ( - - ' , - ~SP''SECREf '1 . - ____ • - ff-~ 
-, • - • . " -·,, <.:<. '(· - -SIECRE_ f \3,J:,-iF.7::;,:x''.H~~OLE~\·~ - -_. _ _ -h< ,,' 

.. . . "' _ ,. . . _. . _ . _ . , •. ,: ·:;-JJ_Y~_M/:'J'~·TAk[NT-K·~Yt"!O'~r:: .. ~~,~ :,:: .~., ,_ 

~)•, .... ~~~~~~--.-,:,,.,;.~,~-.... 4~_;::_;~,::·~\;r.~~~~~~~~~~*-;~:~::~;.<::.,:~.~.·-;\¥·~·~-·~·-·'.·:·.··;~IJ.)i::'{ :-:. 
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• -.-~ •• • ·•• oscillosc~• sweep and ca~~~~t be~;~e~--p~o;~:t~:n~J>_ :• t•:x 

. ately. . . ' _. .,:;),if ·:_ L.•·•::iri;y 
~ .> .••. I I ' . ' '.'""Jo,/, : ,• •• I• ',. ' 

.... •_, .. d. Film Speed: Experience has shown that ·when f:i.lming s_ignals ''.,::·:·o.c:•:~ ,.: • r ..... ~.::·: 

,. ·- by PJlF, at 3 3/4 IPS, the ideal film speed is 2.; _inches ~er mi~u"t~~' \~\-· _,;_'.:·;"\. r~./~\~ 
; . . . ' .. . : . ' . .. •. ~.~ ...... -· ; ; : · ' . '. :, 

_ Increasing the playback speed to 1; II;:S would: requi~e. a· film [' .'>e~d 

.of 10 inches per minute,.or the nearest _to this that is available. 
<> •. •. . •, 

·· _ ·: i·: • . If it is. desired to film signals by rapid scan rate, 
. . ' . 

film speed to o.tf inches ·per· minute for 3 3/4 IPS playback speed and • .. • ., • •. ·--:' ~ • • 
.. ·~ ... ':.- . . •. ,':'.:_·;")_-:-::: ::_._:~~- J~?:~··::.: 

·:--, . •. to ,3.2 inches per minute; or the nearest to thif1 available, -for. a • - ; ,-.:.·: ·-·:·- -.~.:_; .. :rt:·'-~ 
:·- .. - ;" . . ? :. playback s;eed of 15 IP$. This decreased film s~eed for sc~n ra~/ _;/\\;:,: ·.\:.<, ·f'<'.::.·:-:-·~~ 

,' ,. • • • . ·•.~.\·~·:. ·.:.,,'y: _.-=-.r· •. :·: ,'i .. ~. !!•::·_;•, . 

• ·-··. ,. • ·- filming is necessary in order to maintain proper signal density· on·, •• : ,,: .. >-'( /.'>. ·r-<·,_.\ 
',• . 

. .,_: • :. • • the film. 

. . . e. Playback Gain: Particular attention should. be given 
--~~- .. :· •·. 

•. . .. • . the proper adjustment 'of the playback gain. In some instances 

excessive gain will result in false information being displayed 

• .. ,,· naturally if there is insufficient ga_in, weak signals 

recorded. Figure 14 is an amplitude : display of the result of ~n : : . :·:_:·\::;_·_:. {' i <): ff_\}.: 
0 \,,, • • • ••:. • • ' • •• I •., -::~~- ~. •.~ .:•• ~ •, , ~{ 

0 
• f:-:. "":, "!~4 

·, :: . ,. excessive gain setting. (Figure ll1 is a Polaroid photograph, hence. i" ... ·.\-,.~<···. {.:,_\-~, 

' _·. {: _ >; _ the sweep appears in reverse. When tlewing the photo, sweep is fr~m :_ :_ ( '. ' :·:-.:.: {£{;,' 
right to left.) It can be seen that· following the major p~lse is· a·>'./-:> '.i .-·::. •• .•. t\.:// 

. ,. , • • •• :.:. •• . :::s:s::::•~l:::::t::::o:: :::e l::::::e~el:ulse,•· /::i\;:::. __ .,,f ;::f:; 
• •• i • •. generator and: cause ·a raise presentation ·on th.a fii_m_. .. The top . '• .. ".\'. ... •• • • .•. • ..... •. ~}/j/ ( 

• • • • portion' of Figura 1$ ~hows the signal of Figure: ~ with; the 'pr~er,< ;;}, ; . \ l~/ ; 
.' i:::·:i\1, ·. ·./ : '. _ ga~ setting-: __ ~eibo'tt,om portion of Fig\\?'~ is Js~~~-: :~i~d~~i~~t~;:~:i-~~.:.:_'•~;_.., >· .. • · _.:.: _._- t>·::\'., 

--~~.:··: _. ... • _· .; .. . : • •. " • . .- ·.:·.~---<;"·.\,>c ! ... ·_.·,., ...... _ .. _fWFMA.NJ~LF,;N;_l:iKE'(HOLE~~ .·-r~< > 
I' t , ..-, , 0 • I ~ , • - I••• • .: • o l, ..- • o, , • 0 0 4 JI .,_ I , • )- ! , • -., 4 ..... · 6 · ·• · - · • · ·. -:·- · ·• . .-,_.. -'·· • ...... ,._ .. ,. · --·.t,•-·:r-oi..:'sYs'TEl\lP6 Je>'INTt:;Y·, . ( • • 

l • .•. ,.· ,. '· /-{-::. ,. ,;,:_.+-... . •. '. •. '.., ,:?'', > ·•.--:·•~: ,; •. Ef .I· I •, 1:.-··.: ··'.: 

.. -. - .:·· .• • : -}-;.; :\}'~ .SECRET :~¥~J\9~-~~~~ : -. . }&M 
. ~: .. _.: ~:~~ -~~..fl-1_~~-•f.,~<''f-¾::~i:~;?~ . ., r-.: :·---f , .. ~1 ti·~-~."'~l ~"'~;:t4:r:-~.;~?i.11 °~::K:[;17~<.\0il!l~c.~~~~~~~ ... ?.r~::_t~~~-t~~~~:t ~lt.1':::,-_. ~r~?~~~:s;.~~¾:•,: ·:B:#· ~~~ri'~\'~~ ,.--.:. • pt-w,.~-7~~~~ ': .. 

1
1. ~4 •~ • .-• .,,.· :.. ·: • 
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~ ..... ,~~~--..... .: .... · 

TAPE PLAYBACK 

<A_c" RACK>.: 

OSCILLOSCOPE 

,.. 
- . '1· .- ~ .' 

• -~• I 

000"' SIGNAL OUT_ 

PULSE GENEkATOR 

• (LA-:--59'3) • 

:· .-
EXT 

SYNC 

-.:;,• 

SYNC 
O,UT 

PULSE 
.OUT. 

-· '.:J,. 

·,II\IT· 

MOO 

, 
(TEKTRONIX 535) 

TRIGGER 
INPUT 

CAMEkA 
(DUMONT 321A) 

TIMING 
LIGHT 

r -:..·,i·~,15 
l- ·i -.~ "'Ir! 
i·_ .; •. ,:•:-.."Z." 

·'1;"'i•:•.t4l\"'!'=' ·.,,. ·-J-"\O 
i~ ~:;o~';1! 
I·, '··::c· ->; • 

' ,,, •. '•.al:·1 

.,_,ff.~·11 
..__...____...,i---f~· u.:~\li.lf :-. • \ ;tr~~ ... 

i ;,':"'·:, ....... . 
... ~-~- . . : !~~~~f 

--~--~-- I • .. I + - . . ... ' ' .. . . i ' r:,;.t:£ ·,J~· 

~ ~ .....--a j_- · .. , ,::i: .'.,• , _ , . '.,, , '• -, ·, ~;, , ·, «'." • 
~N . .. .•• ·_. •... ,... . '•. . ,... /. ,,.. . . ··;·,•4', ..... , .. ' It1: ii: ••-.:'. ••:'i: _ _,. sEiu:•~·:t\tt:;;~4;'.~i: , ••PUT •. •' , ' ,,,::UT -f.' ; y :, e• .'"' 

.E. EVENT MARKER • ELECTR,)NIC COU~TER A'MPLIFIE~ •;.•. 
~ ' .· 
~. ( n F • RACK; ..... ·, .. (BERK~LEY) .· . . (AM-465/FR} 

:~- -~,,~,~~ ~ ' : ~;::~::~;7:·,:-;~~S:~;~~~t?f.~':fiJ~.ii,~:~,:l•:::;~:.5;;, ... ,.;•,:i'··::;'.;': 
' NOTE: • FILTER IS USED WHEN SEPARATING SIGNALS BY RAPID ·scAN .RATE·:::·-·, _.,,. ... _ J 

.·'!"•-·· ·r ~.:·~_ ... :·_.'.~.:: '-:.::-,.: ..... -: _ _.- _.:··~··_ 

• • OSCILLATOR JS USE·D WHEN A TIMING SIGNAL I~ ·NOT··.· ·' ,.· •• ··:.:/• , • , •• ,-•••. , .. 
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FIGURE 13 
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•. t' 

o ••• 

··•; 

l .·· .. 
f. t 
t .. :c, • 

... f;..{ 

f ,_..,,. ..... 
. . i ·: .. :,, } that proper gain adjustmt;;nt is indicated when random noise .dots just 

begin to appear on· the oscillo_acope .. 

Figure lL 

Amp;J.itud.e Display 
Of Excessive Gain 

-.,. 

.--, Tft;i}\ 
t.i"'•• 

_; ·.:::: .. -~Tfl/ 

. tt~?;; 
-~·:/.}/· ~ii•':( 

-,;:~.-.:::- b_:_;~:{i·:_:_ 

.. / 

r-? •. :.._. -. i'. 

··\;fl~!;g 
, .·-~·:: -.--?.· .. - '·;' • l .• .,u 

Figure 1.5 /\·.t>t: / .. ·:, -f S>>?t· 
Presentation With Prop~r.··_·:':.~.:>-: ·'.· i:- f//-'~:/> 

d Pr t ti .. ·., .·.: ,, .. _- ··•!,.,. Gain 
With 

an esen a 'on . ,.,.;-.~,;-:;. . ··r/-.. 

Exc~ssive_ Gain •,_\::( ;~·:?\\: .. _._._:•-.·~- • .. ~?::t:;.~ 
·The foilowin{is a step-by-step pro-.-·, .. •,: •.·.· . • ! :, -- .· i ..• 

_ . ,._ • - • · . _ : . ·- ;- -/:':'::· ·? _,._. ,: ~ .:· :· .• i ;;r-"":: _/; 
'r. Procedural Checklist: 

cedure to_ aid in performing the filmin~ operation when.:emp~<?ying. the .. _ /_. ~ J/>.( . 
• er •• • . : - . -> '.,t!"·. ·~ . .- t~ .. • .. ::,_ ".-,.. ', -~;- ... • :_ •• '!· . ..,-- ~ ..... :·-~_}; _.~ ·_1, • ~/· ·•f": • 

' .. ' :: equipm•~;l;on::::
1:u::m:;:: :;:: by Fi~8 13:>-.::~:;r. • ' '.i:\?~t '?:jj);f::J 

-~, .• ._·:_ •• _.: ·_.-·(2) Turn.·oni~ll-equipment an~ ~liowat;-~e~s~•-.1~.\~nute~'.'ro_r .. ;·~- _;.,- . . }'.J~:j._:::~.: 
• :~, ;_, warnt-up imd .~foii.~~i~D> ' • S.{ . • .. ;:c; ''.l{a; . \ • ;~~i;;.; :~;,/: : ~('.;; i ; 

• ' ' • ..: - • . .---.. ;, ·,:\~- •.. •·' .,~ ... ,:···._'.,:i,'.,-r,/.';~..:._,)"EM~N--TALENT~KPYtibtE·fl;w~~s~ ...... 
: :--' ·,· ... ,':·· .,•.: • .-,:-,;~:,,,_-. -1 •• ,;. ,'Y,:,:~.- .' ..... %;·i-~co'N,'fRGi ' .- .'·, .. ";,,·'"~'Ii\'!~,\:_. 18 . , . ,., .. ,' .,.·-:. ·: : ' .. ' '. :· ,-,, ·, -:• .,. _.; .. : .. ._, > .. ~f ,, ,,·. ' • ·, ;-;, .. , .. ,. • I.._ ?YS'i.EMS ldlhf7•1 v !r.;.- :', •. , .: 

- ,-• 

·~ 
.. ,,. 
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(3)· Set pulse 

: ',:-
(11) 

(5) Set pulse generator PARALL~L/SEPARATE switch as required~ • . ., 

. ( 6) Set pulse generator impedance switch to 2000 ohms.~· 
I .. 

(7) Set up Berkerly counter to read PRF. • 
' . ! I , • .,; ·( :,·,~ ~ • .! • • 

• i,,_ 

. ·,· ,. 

(8) Adjust pulse generator to the 1o~est· PRF .. or lowest. scan • .: 

.. :'· r,ate frequency to· be filmed. Four times these readings will .b~:. ne.ces-
•. ' . . ,·· ., ,• ': 

sary if playback speed ·is to be four times normal. ' • ; . ·-· . ... , 
• ~;< 

: .~ . . -~ 
•. r •. ,•· 

(9) • Adjust pulse generator pulse width, controi • to appro.:id,mately 
II : ~ . ' I; ' ~ ! • 

• ~;o micr;:::on::: oscilloscope TIUGGE!lING !!ODE to AC slow or lie.,::::, : ::;; ' · l ;_, 
(11) Set Oscilloscope TIUGGER. SLOPE to EXT { / or " ). , •. ,,'";':,•: :'i( • .. · .. -·.~.•i···:•f\1·//".•:,•'. 

. -: ·,. / ~ • ... "... ~ ' 

(1,2) ·Turn the oscilloscope STABILITY contr~i .full right.·:· :t·~ ';:_,':/.-.:··:·''. ::·,:: :r,r·(;· ·,i: 
.··-!.-.\_, Now turn the STABILITY control left until the tra~e.disappear~, then·:,. ·_''. >.· :,•:: :· f.}\_:.•:;. 

·, two or three degrees further left~ ... : .. ,- ; • • ' \; i'. /' 
• ,.,. · • •• , (13} Turn the oscilloscope TRIGGERING LEVEL contr~l toward ·_'· . , • ', ·t~ ... ."·;··:~;· 

, '· the ~e~ter of its range" until the s~eEp is triggered_ properl~.: • .: ·: : .. ~i·.'··-/.,:~:-~:> .·.: hf:-i'.i-~ 
• . · . · • . · ·, : ••. • } r .- ·: i 

(lt;) Turn· the. osqilloscope INTENSITY control· fully counter..; . • /_t: ··.- •. (:::' '- ·::· 

clockwise. The output of • the i,uls e, gen ~r• tor shoul9. appear as one Or ';' : :; /' ·, < I:,'):~\\ 
cJ t 1~"' • • . • 

. more o s. . . ·/'. . . ;y·:·: ./'.} 
... ·-;~;··,·• ,t· ..__ ... •. _.- ... ~-~-

(15) By means of ,the oscillciscqpe HORIZON.TAL POSITION control· .,: . • ... ' ' 

position the first dot (extreme left) s.~;:- that it is perfectly· aiigried • '· ,'_::\:- · :. • • 
• •. • l • • • 'f,.;• & ' • '.• • .- :, • • ,• ,' .• • •, '.' • ; '.. • '; • • •. • :•~•, : ~•• ~ •' • •,. :, '> •,I• • ~ 

with t_he left end o,f the graticule-scale·.• • .·.-:.· . 

.· .. _ ·, 
. (i6) 'Adjust the oscilloscope 11)·Tt::/cr,r con~f.?~;·until th.e §econd~._·: .. : _. .. '/'·:/ .. \\::J\<.~ 

..• _dot. i's 'p,erfec:tly aligned with the right,;/~~d of .thJ.;k;a-Jidtile'.,..•scale·.·. '· ., • ; ·, .,.:.: .• ••.• . 't~~- ~ /:.,:.::) 

· (~ <\ 19 •• , 't.; / .'. .·' •• ••• i •• /''.;iii•,~,~~~t~::, , , . 0 . :, .. • ... OCE. >.IA . ~:{-! 
;· :· ·, '·.,. • .· T '; . ' :,.; ;,,., •,,, '._ .. '.\ :J: ::.:::-}''~:~A!'.",J'A~~N!-~·;vno.Ls~~?~~ ,,; . . · .. ' SECRE11-,. :-. ' _;.;,.:,:.,,...,;:,H,:~,..,;,;-t";"'~''.'-;.:· :- ·~ .. :"ONTROL SYf!.'T .:.C.i 'JC>1if:{'ti.d:1·•:?, y: 

..:.-...__,-..,...,.,-;~, .• • .· .. ·.·.·.~,~.-· .. -.:.:._·,:.: .. ,r-.·-,.:~.".··.··.,..•:_:.·.:,. ,~)·,.:. ,.0.~t~~-· .. _.)·~.:-·.•-=·:_f.t: .• }.;.;_\.•~ .•. r .. 4.'\t.:.[;J!t ... •"~:,.: __ .;.~,,,,,,~, ·-~- _,_,_.,1Jlli!f] 
•f' .··; • • ··~:·1:,~::~::t=c•?i::.:r-~:::~~;,_:~;~y.~~u~;~-:~± :·. /:_';~.:;. ,:.r.·,;~:~~~·:~~:~ --~~"'._:·::r~ ~ ~ - - -. ' . r. •• 
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•. _. ··:Approv_ed for Release: 2024/06/08 C0502584T'' .. ,,, ..... ,.~ • ., •• ,~-~-~---~·:_..-:-.--~ .-. If •• • 

- :- - SECRET -- \: TOP- SEC\l:~i_-~<. 
• .\:~,- ~ ~-=::,_~'.°;'.'.~": •,M,•:•~: :'~:;;'••••, ,,,•;,, , }. : •~:,•, 

, (17) As a check, increase _the pulse generator frequency. • • :·· ;, . : ·: 1·· ... · 
••• ~-.:·_,:; :ii::·. unt'il three dots appear, wit_h the cen~er cot in°the exact,;ce~t~r·or:-·· i~::-~;:---,-·-:·:· ·. _,:-.. :·:.::._ 

•. ( : ' :' : •· the &raticulMcale ( liue $) • ~e Berkerly ~o~i~ :· +t1~ ::~9:,i~{:r}~ .;{// 1~::::s: 
twice the· lowest PRF or scan rate to be ·filmed·."-r;/\ .. c·?:• \·,:.: ::r~~i:·'"<"J,: \:~:.:~·/? 1 :\·.-·._ ·_I: ;:.r_ ... ~ 

i .•.. .. • . - .. ·:},~ ••.•. t·,t;\:.~·.~\~v,\'-';'_,-.~,!~~~;;.;1.-.~•~;~:~·-. ...... :· ~.· .. r:·~-~-.-; 

. • .• • . (18) /idjust the ·followine controlf! ·t~ o~t~i.p·~:~_.; smaii'/\; ~1,\:::··;-'- <-' ',_':_- -~.-... ·1< .. ,~:- ·:-_·­
.: ,;.- ;· --- _.' • ·_ - •· -~- • ·, · · -_ , ·. . • . · . • . .-- .... ·-.: . .';-.~i~t:~:t\l:,i/:://f .: t(r.:;.: · .:-_; <· •. - .· • .. .- ··:-:-/. ~---

• •• •• ... -: • bright and sharply -focused.dot presentation:_;'),(J,;:!'.~•:•f.,.':''.!'~;_:\;;i'.-i>(J:/)~•:~··t .-.~· .. ,":.-:.• .. '-.-. •. r.,_.--.-- ~:-
. · · .: - -. -,: : -- :.\ - :-.-; >\-:;/:. . -- -_.. · · - · · • -· -·· •• .- :· _·;•:~f-~1,t~f~~fJ~~t:l(.~:;;;~:~:t;:~_:;·/,;.;.::·~~~ ->":.,._: tf;·.,: __ :. 

• · • '. . :·, -/ : --..,; <V>:.'-: ·> (a) .. Pulse generator AMPLITUDE~,: ,,._.;-~i-i·;_f.;•'.~Y,,.t,,,·~;-,;;,15- .•:,~: ,;}:',.{> :-~-•. ---/r." ··:. _. •• .._ k,:·--. _._ :: 

•,- .J ·/~: 

I ,. 

--- · •. -·, ,:._,.~ . .--~->:Y: .. \/.-/·~ .' _::·, - -: . · - : ... --~·:1- -:::.~·~-t:?·B:iii/:Jn,.:f·~.{:·</:;::-:·;.·_~::,,,-::;-_i·-·. ··:· ·r •;·:y\: 
•· ,· ;;,-~::. c:·',.-.:·::.,::-.:'..: (b)'- Pulse generator PUI.SE WI.DTH~·-'. .. ~-J~N~.~;:f.l'./~S:·:·;,r:.[~(::'~?;,:/:,:' ... :, ;,. ~l.'.:.:· -.. 

. . .~-. ~ • /: :~· .. J' ...... 

; : ' ..• ~ ,:. -~:: ' 

•• ~-/- . .\:---_.' 

FCCUS. 

•• '.(d) Oscilloscope IN~NSITY. 

.'., (e). Oscilloscope ASTiqMATISH.·. 

.... . ••• • / -(19)- • If $cart. ~ate filming is to be performed, adj"Qst :the 1: _ };,,,-';·!,\'-~". >'.' ·1f t' .;: 

•..••. • ·'.:: :: ;. '.:: :.:_·.·SKL. fil t;:o ;o • ::~:::. r:::::.::: :;;i::\;;;:·(. I 0~. •·.): !-{~?~ :;t:P\f }.'.;t:; 
(21) . Locate_ ·an area OJ?, the ·tape which ·contatns normal ·' __ .: .• · ·•,;· : :·• ... •·:'i· /:.or-:·-: .•• :, 

•• . : . :>r background noise. • •• " !:.· •.• •. ::,>1,r;.': ·'.· •.• •. ·~ : .:, \X{·i·]\lt\ 
_ ;- 'i'. / \ •. ·: ( 22) _·, Adjust ·playbact gain ~til -~~nµo~ rioise -qots jus_t.''·. · <- ":,:~, ·.,-;, ___ : -:/·. • F-:\\:· 

··· ::<};\; begin to appear. • • , j) '. •. ': • . . ,: ){{T:;.:••·tlA'.( 

• ' (2J)' Locate tin area on the·' tarif with. signals. present~. Now~·--·-.. :,;:•;,-'.·.:. . l:: ,. ,: _·· 
..i>· •, •, • •4 ·,'/~•~•:.' ,,.... • • • ~•~ ~-. ,' , .,.-• •, _ • 1 , ,, ''.•,I.,. -~•·.•• ",.~_;•'' •, •-~•, ~-:~: . .... ., •. 

';,-'>_~, .. :··:>· ·. <'.t :\:~:: ~epe~t steps (18)_ and, (22');. H~ neces~ar;~·-·' i-1~gne't,i~: r~c~rdihgs; 'with: .-.~::-/ '.. :-:,-· •• r}:\,:.. 
•·' . ·-: . ·~/:--- •. /·_ -: .• ~--;,;.. . .. _· /,: ·:~•:':·:·, : -~.'. ~ :~_ • .. ~i-·<~)t~·;_<.· :~,: :_,;:):·;~· ... ~: .. 

. :-:.:·; •' -·•. ,,· ex~remely go<?.d sig~al to noise rat{cfmay requ_ire,_a._decr."easi{in ·gair:i' ._ .. ;· _•:.··.f?,',-/i. 

- ·•·· ,-;:·•· ~etifog. • ·i. • •• - ·.'. "·\'.::A~ittt~:-;.J::. ·••·····•··:l\'f 
·,. ·-, • • ·., : ··::_ -~-.. ,,..>: _;: ':'.,' ( 2u)".:_Ascertain that camera ·Js .properly loaded ... ·.-~:··.,:·:-~ ... _.., ...... ~< _, • ... - f..,:,,• .. 

'.. ; : : . · ... • ·· .•• \'. : :,::~- .• (i5) •. $0t eamera aperture ~Q r-16 (TJU :~}'.ff i-,?~ti~ttr ;i?: •i •.• : ' : ~1r:. 
>, ., • _.: • • • .:- ,. 7:.l .'·_ (26) •• Adjust -film speed as follows.~ /,' .. ':: ~.. -~·-. . . " : :, _., .•• ;_ .·.' ··<·· , .. ', ; .:; .. :, • ,• ' f" < . 

• .•• ··~-~1_f:? :;. __ ·: , •. :,?;, • ,c. :. • ·.;;;: ;. rr~t:•iit~~i:,,_, "> .· .. :l:t, ... f'.}t 
. /w;:·}.f ?}·-'.?:;:2:'.:.:~r·?~•~: •• •·.·. SEC~~f ~\S~~~~;r~~-i- .• •. tt •· ~ 

-_-,~~~ ... ,; .... ,.~~--~ ,.·.•~L;i;::~~~~,~~i:::::::::;::~~Jit!'. 
Approved for Release: 2024/06/08 C05025847 1 



·C05025847. /, • . 
I. 

. \ .. •·. 
-. 

i .; t . ,:: ·- ·~;_.::~·:·_/.!~::~>·>~;.~:--•'. -~ .. ; r ,_ • 
(a) 2 5 IPM for , 3/11 IPS PRF filming .. , .' •. :: ;if•;_,·,-·:-:,:c,-."N·'"' ,• -.L •• •• 

(b) /4 IPM for :5 I~ PRF ~ilming. ,_;,~·::{?:\Ji::;,:/>' . / f\j•:, 
. (c) 0.8 IPS. for. 3 ·3/L IPS scan rate filming_ •.... :· .. ,:. < ··,-_~· -~· ··='·- . • ~ [·:; <· :'.• 

(27) ::~ c:::r::~:/:i:: ::::c:·:: :::~•:/}\-x:;:,}u'.:f{:,,\ • tt·{ 
(28) Put ev~nt marker and. -associated equipment--intQ opei;,a:t'i_on'/'.}':'·r·_' . . • />.:'::_' ~ 

(29) _Check c~m~ra time light rot rroper ririn~. :: '. (/:(tf ,, _·· ': :JN\i 
(30) Photograph. ·data :plat~ using approximately JO s.econds ·;· • ,. ·"•· ,: . · •• '.': :r/ . 

• :• • exposure time~ • .. .,· , . . . :: __ -<_'.:;_:·_._:_,;i_··.:;~.-.·:_.·_:_:·~--'.·,_:_~,; __ ;_~.;.·~.-..••.• :_:_•.·,'. .•. •·.:.·.·:.···: .• _ .. :,: __ : __ :-:i.'.:,;···•·.·
1 

___ . .- ·, "·· .- P-~;)/: 

·• .. ; -· 

(Jl)' -Adjust oscilloscop·e. scale '~tLID{[NATICN control. for .· ./·· '.:~ :~ ~-), ·:,: ·._: \./yu7-.;/, 

.• .•. • ~::::::~~:~:n::::~:::::•·:x;::::::m:~ t• oscilloscope seal; -:~~;n{ti".,i\)~ 1X:r.~:••I\:,l 
-~ • • • .l .:., ·.' 

f-

(33) Set pulse Generator-IliPUT SEL to INT: _. ' : ';\:'jt':}\ :>• l\j 
.• (34) • Adjust pulse generator to an appropri~t.e. ;i'RF'.. f~J:' ~use, a.~.>,"'. , . . _,. :. , _ i •. t< ~-'.?:,-· 

• • a- calibration signal. . ·: . . 
' ...... ... 

• • :' .• (35) · Start Camera_: .... 
:· ..,.r•_;, ,· 

·:·,• ·";• • .• 

(a) • MOTOR/REMOTE switch tci MOTOR. ·•• .... 
..,,(-,· .. 

f· ' 

. (·b) .DRIVE/EXT ·CIRCUIT switch to DRIVE~? · ·'::' -<-~, ·->(\;· ·t •• ' .. \ .- -'.·. :, •• •• · r: \·;:· 
• . ti •. ·, • ··_.:-:~·::-~ " .. ::.-•• ·.·:·,;-:<~·., t, ,':t-',,' .'.:···. ··, • {{-'.·.-~·~ -~ 

( c) THITNG/REMOTE switch td. REHOTE."·. _·:.~\;•. • • >,i· i: .'. :./':, ,· :,:· : .:. • :._ ,:~·-.1• .• r:tt•f.c 
.. ·>' . . . .. : . . .. ·. :· ;,{ ... ',: . ·_,'.. •·: .,/;·· Jc . . i~/ ;:·. 

(36) • Film calibration signal fo:r:- rapproxirna!,ely JO. ~eqond_s~ <f~: • .:': <,:;~; ~/./._.:' .. i.! 
\ __ ,,., .. . . . 

Ma_ke a·'· note of the calibration'~ used.~~·- -~<·, · ·• · ·, .. 
' \ : . ., .. ,. • . .-, • , !,: . 

'•'• ~ .. ':-. • • ,, •• ' .... .:.;'-•·, .. \:::, ... i··~·'..··, 
.... (37)ti-.. Stop camera· •... >.• ::;· · ·., •.-.-·· .. •••.. , .. • 

.... ·~ ' 1 • ; ··: :. • 
~ - ._ ,.~-~·. . ·:•t,._, ~ ~,,-;• • ~·.r.~~:· • ·•·. ·: · · :t' 

•. (3.8) ·set· pulse·g~-~etator-·INPUT sEi to. 1EXT ( I 
• • ·· ·' · .. • , ·, ., .• : .. q\··v·7~HOLE . ·'· 

(J9)'· : .. Ret~ri .t.ape·\~. ·p~·op· er start:L'ri.g point~:.. .. • BYEMAN-TAU:-~: · '\-:, • • J;IN~,1..Y ·, ,·. 
:;., ; : - . . •.. :/ :~ :· , • ·;' ~ : ·. ·2·ot,i;R_dL,:,:~v.si' ~:fl!$ . •• • r- .. :-_.: 
. , ;_: 'JLo), • AssurEi 'tha'.i·4scilloscope scale i~~~6d.~,r~1t..~ii,;i1Jµ;d~aied ~'. ' • r~t•-?,·: ·,~. 

• • -- -, :.-/.JtiU•: '\T?)i~tt~z:,~ t-\,_ 
-~ .. ·. •·. ,· ·. L''.••. ,. SECRET >~/~,+·~ .f:,·-·},:' ·,•-~ ·:· •• .. ·--: .•. ,,:-, : .. : ~·-· .• ; i,: 

~-w~-~~,~-%~-•.:~.U.~-~-~-~~Jt 
Approved for Release: 2024/06/08 C05025847 
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I. 
I 

.. , 
I 

'tt-T'iliSECRH'---.---a------il ~ 
Start camera. (Reference step ;;5f. •--······ -·- - --· • • • •• 

SECRET 
(ll) 

(L2) After camera is. started .switch DRIVE/EXT CIRCUIT switch 

back and forth to assure camera shutter is open. 

Start playback equipment .. (LJ) 

(LL) During filming operation, r.•eriodically check _for proper • . · 

scope presentation, ·operation of tir.dng light, etc. }~ke ariy_readjust~ 

ments necessary. 

';-

J. FII11 PROCESSING: The film currently being used for this ·operation:'·•-: .• --':'·. 
' . ·\ 

, ·consists of the TRI-;t .tYfe. Experimentation has resulted in machine • 
(.,' 

processing, using D-19 developing solution with a developing time of 

seven (7) minutes. Wi:t,h the camera aperture setting used (f-lD) and_;·~·.· 
.... ,' 

a fairly bright scope presentation, this developin~ formula prodtlces ··: -.. :: • t·:. • •• 
. ·, . ~~~ • : •. ' . 

a film negative of sufficient contrast for ease of reading. , ~;. ~' : • 

FILM READOUT: The only equipment required for readout of ,the.· 

'·. 
·' ":~ .. -... :_ . ... " .: 

. ·;, '' . 

a film light table for use in annotating the film with real time. 

The readout procedure follows: 

. •' 

a. Annotate the edge of the film containing the timing dots w:i.th ;::··: :'. -:::( 
. : ·:,: .. 

real time. Any time interval may be used 'by nierely _counting off the· . • •· • :: :_ .. . • 
• • ,, : :, \ • • • • .. .- I : • • > :,• :• ·, ,' 

number of dots corresponding to. the interval desired. The. time may: • • .- • 

b·e written directly on the film by means·)>f India ink and a very _smalf. •• 
. . , ' ~ 

Approved for Release: 2024/06/08 C05025847 
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•· .... 

A .· 
•. ,·. 

t •r • •• 

~ 

ApprovSE€RET4/06/08 C05025847 .. __ :"'-'~-~ I· 

Adjust viewer for ~r:::.. ~ 10~ S£6~-~ll,---•~-::~}.,~' --~~\~--~ 

Adjust viewer imai;e enlarger control until the ~;~ti;,;,;_~_·:· , , •· • r. 
··'. .:.~r,-)_··, 

.. ~- t • r . ' . .. . ,,·. ; 
',, :' :, •. ·; . :· ,'.. -~ ,,:~....._ ·i, .. : 

.. • 1. -~~ ~/- . • ...... •,_'- --~-~{:. \;_.· ..... :,:-., 

f. i Advance film until the calibration signal· appears~ : :.·_: \. ? . : ,· • { ·:: . 
. . -:: -.-;::: :;., ,. . . .. k:->: .• 

g. Check PRF of calibration signal by means of film viewer ... :· ,' ... '. . . ' .. • • \._ ... • · •• 
•• .· . "; t. ; :~• ••• :-. • ~ ,• / • !~ ·, .. : 

scale ·and PRF Chart. This· reading shou_l.d coincide with. the PRF'_:: =L~>:~ : ·· ·_ ·,_:: • -· ):·;(~) 

reading noted at the time the calibration signal was filrne9. ·, .•. :/~::::·./-. ~'- ,. •. • -~ f }.i ••• 
1 I .•. •, , 

\. • . ~ f_ :, ! • 

I.· .. 
r. _;_ .· 

become mal-aligned, proper alignment can be made bY means of the· : ·":.:)' ·':':"'.: V':· .. 
vertical lines on the film These lines are a result of having the··. ,>·, · :, __ ; • ·: / ·' • •. 

oscilloscope scale illumin~t~d during the filming',· th~~efor~; _they .. ',_:_:.·_>:;:'· .. ,I_• .:_:•· r~ :;:::\· 
/ I • .-•, - • ••: • ' ~ •.,.',• •• :~•/,. /. • .. ~• ~-:. •r::::•.'.'' 

correspond to the oscilloscope graticule-scale. ·, •. - •. : ·•.· • , • 

Determine PRF conversion factor,. (if sweep fr~quebcy was .. 6th~:r. • ·:::·_:, ·;· •• :.. • t/·:-·_, 
. .• ~- ... , .. r· . _. ·. 

, • : ~ C; .• •r·, '. ..-: •: : ': : • ·' .'. ,'• ;.'lo. , • • • • ,.'• f. , -, I • ..,. -• 1 

• \ • ; -~: •. v • •." .'' • • . . •• • • 1t, •.::,_· :·,.: 
... : •.... ::. :· . ·' · .. . : :~.' .•••• . ! ... . . , •. t.'' •. , .. • • , , • • • . l ..... .- . . .. . ,;:.. ~ ~. • .. . . ;_ :} _ _ ;.. ~- . :·-. --· .-- . •. -;· ..... . • ... ~ • f. • 

Sweep Frequency·":.~ • --~· .<,--.·~:::_·5-··:, ,_ •. / ... < .-•·· •. f.:-.·: 
.. :;• ~ ·, . -: • ' : . f :. • 

j. • Note which scale m.u_nb,7r Jignal of interes.t fails on~·:. ···: :._ ·,:-:.::·. ··,. ·/·:. . r:r .. ·. 
Read PRF adjacent to -.-· :-: '/ : ~.-.:·:. t•·: • 

. ; .. . ·:..: .. : . . . ' ' . ; . . .-: ·•. '' · ... : ', ,. _; ~f: .. ·: }:·-· 
_i • ,'//;; 

! _,, .... \, '• ,.' ... ·:- ••••• '.· :· ,1.,· • • ~ .. ~·. \" 

d. 

e. 

scale ori the film exactly coincides with the scale attached to the 

viewer screen. 

h. 
. ,· . . .. . . . 

If at any time the film and the viewer screen scale should·_ • •. '- .• : 

. '. "·. 

i. 

' than joo CPS) .. • 

Conversion Factor·• JOO. 

k. Locate scale number on PRF Cha_rt,. 

this number. 

divide tl1e PRF .• reading. PY this.·>:. ti:,.',/ 
~, • ~--. :· ' :.' . ;. : : • • • • [ _; ·;'. .. : . 

:~·, ':/:<<~(,-~~\>·:.,, '. ......... ··:;,,·· -. ·-r· •. 

m. Determine· scan time, r-'-----~~~~~~~~,~tc:';:·by :·· /. ·. : (.\.:: 

means.of the timing _dci'ts:_onthe edge oi:the. -fil~::·_'<:toez:b~r-·v~riab1/"':_:-_ _·, l.-:r::--., 

::•le JS r,e~~mmend~:<or?pis purpose. : ' • ,;~}it~{t!~:{;~4 \·. • • ~. •. • ['\: 
.. SECRET\·•. ,Ij.f,qr::'.,:,+~1i;~~RE~o~£-~;.·c i> 

...... , _;. •': ·c:-M"-YN/fP.,t\: •. : ' . · . .;NiS JOIN.. • . [-. . 8'< i;.lU~ ,. i,_ 5'(S'i ,_. • . f_ /;;· 
, ·,· ..... • . , . ; -: . coN1J~o,. • . . . , .· ·-· . 

. " 1. If using a conversion factor, 
.. . 

factor for the true PRF or scan rate. 

l ., 
i 

j,. ~t\ 1 :\-.,/ 
,l 

________________ ,Approved for Release: 2024/06/08 C05025847 
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SECR ETJ ·1_ TOP SECRET ~____J 

, .. ; • •- ~-.-.~ -•~•::: ... • H "(d;• 

n. Determine simultaneous signals with a very narrow PRF 

separation by not~ng the form~tion of ari. 11 X11 pattern (reference 

Section I, p0tagraph 6). 
·1., 

o. The number of sie;nals pre~ent, signal on and off times, 
~ ;\ • t{ 

~~!';fr. • • ~ . 

is self e:;;:planatory. •,) 
• -~ ·~~~c, 

etc., 

f. 
r 

,· 
' t··. 'J 

- r· ~ 
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• =rnv sEriR_~ J . ~ 
----•-•*·..:,. ________ ... ,-~~•«·-· . .1. • • . 

FORWARD· 

•-:1, 

The p:rocedu.res outlined in tbd£ handbook a:re iDJ.ended. to provide . 
a. re.fe:r.·ence guide to personnel involved. in the film p.roce.ssing, sig•-
n.al readot:t :mtssi.on.. analysts and .r~po:rtin.g of EL:INT data dJ.H'ived f;rom 
fe:r.r.et mis..c;ions" While not a te<::.r!!..o.i.cal ptgbli.~ati.on matl1emat.ieaI. te:rms 
and Jorm.u.la:e are used when l''fJtlnired.to make the p:roced.t.n:·es being de-
sc.ribed. nio.r·~ c.onci.se<J !► • i, 

Throu.ghou:I: this handbook :re.fo.r-,mc:e is made to 54.4TH RECON 
TEC~ GROUP m:ll.n.u.al, "Rnpid Signal Readout'\ dated November 1959, 
and (he "Handbook of. Ope:r·a.U.on,s CP·-216/ APD•~-4:"" . •. _ 

SEeRET 
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~C:l,f\Ci __ ... --·- __ :· ._. 1 
•• _ MlSSlON :PROCESS½10P ~§!~'--,-/ _____,/ ·-~ __ 

l. PURPOSE: .•• To. establi:sh pro~od1,11;'?r~·-:r:f6e ~-~;d: In the 
proc.essi.n.g of mtssi.os. data. • • 

2. SCOPE: Tb.is proced.u;r.e covet'.S all p.ha.ses of mi..ssi.on 
p:roce·sfi.n.g o.f ;lhe Speci.al P:r-ojeeb~ s~~c-Uon. 

3. GENERAL: The p:roc.edu:r.·e.s ov:&lin.ed are inhm.d.ed i:o p.rovi.de 
a reference gu.id.e to personnel in:volve,d. in film p:r.Joee.ss.lng, .si.gnal 
.readout mi.ssi.011 anal.ysi.s and repo:rti.ng o.f ELINT data d.eri.ved from ·_ 
ferret. mi.ssion.s. 

. . 
4:. PROCEDURES: Wb.en all mi.sston dli:ttt ts :recei.ved., a d.eterm-­

. in.ation will be made to e.slabli..sb.. n. m.lGi1i.on. processi.n.g pri.o:fi.ty;; Thi.s 
priority will b.e depem.dent upon. t.b.e e.xisU.ng wo:r.kloa.d and . .results ex-~ 
pected. .from mi.ssi.on 1anxtl:ysi . .s. • 

4. 1 FILM. PROCESSJNG-; All mi.ssi.on. .m;(ign,eti.c· tape rec.ord.i.ngs 
contai.n.in.g E:IJNT sign.a.ls wUJ. be i:ilmed.i' u.~~h,.g tt11e method. out:li.ned in. 
the 54;4TH RECON TECH. GROUP mtuui.al~ "Rapi.d Sign.al Read.out", cla.ted • _ 
Novembe:r. 1959. All :references i.n the .followfo.g sub--pa.r.agrapb.s pertain . 
to procedures outline in Secti.on :u: of this mannxtL 

'J 

• ·- 1¥ , 

' ' . 
. •;·'·-.-> 

. ': ,; : . . . 
'-?~-~: 4:· i~~ 
I . , 

: :'. :---:.: ; • -: 
l' :. -:··:,·· . , . 

-~ L: :. 
a. CaU.hrate t.he eqwJpmcn:!: and arl.juiSt all controls as in.d.iJ!ated 

i~ para.graph 2J" . . ., 1'., 

. ' :ll: ·_ ;' ·, ·.:.:- ·_ 
. • . ·.·-:" .. . . 

• • 4 •• 

' .• ·-:., 

• •!.,.,, 

• c. Recordings of "S" and "X" band. :-eecei.ve:rs wi.11 be filmed • ·'· 
~t ~ os~il.l!osc:_ope ~~eep .f:reg_uQncy of; 300 CPSc {24:00 cyc.lfu5: pulse generitor: 
• •• frequency]'., • ~ re!:m,•£mce pr--i.1'11\.g1~aph. 2f(B) ). T.h.i.s osci.Jloscope • •• • • 
sweep frequ.ency will. display re-adable 1':RF's b:om 300 to 3000 CPS" •. ·• 

• • • do . Adju.st the camera ;m.d follow p:t:ocedJ;.:r.es mtUi.n.ed u.nder ·, 
par.a~aph 2.( .stepS> (24) through (37) and (4J.) tbxough (44). , : . 

·' 

' Mi.ssi.on Numbe:r : 
. . 

. ..--- . -· --- ·-... -•-- -- :.:. ___ . 8 YEJl.1AA, . -1-1A.1,u:,l . - ·- _.. • . 

/r"TOP 0 SEcREl~~r~~~r~k~;~~.-~ 
SECHET~"-~---'· · ·• 

r•-- -.J.: 
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. <: :<. : P G':f?t-. ::,r.;~~,9-~!f!l:!t~'.!i:1'.;,':--,~~,:_~·:...~--·~-~·· 
. : · ... __ ... , : ._. .•. ,.Re~eiye.r J3],.11J,.~e;r .. ..:.~, 1;::;•· _··. ·:··· •.. 

, ' - • \,. , '/'.,/'. ~Tr;~k~1)lf i~ti 1]~\~i;:{~~;t ~r2~ . 

-Frequenc.} , ·.; , ,...,,,, . . .... ,. . - .• .. · 

.. · · :--Dat;~::J ·:··· ,·-•• \~"i.'.:.::.·~~:·~::·: • 
• ~~ ~ re.- :< ·.. ~:~-~ .•• . 

,,. - --. - . ·-· ,- '• •' . ..- . 

, • ( 2 ) Refe;rence ·sei!faon.I~· _paragraph 8 and Seep.on n, step 
l , .. (29)" • Antenna swi.tq~Jn.g on. Sy st.em VI recordings i.s i.ndi.qated by a 

.jl . changing tone. reco:ud.e.d. on a $epa:rate channel of the mi.s;sion tape y• 

. ·) . • The ouotpu.t of thls chann~l w:i.U be. connected. to the "F" !,'fi.Ck Event 
i :, Marker and a 1.000 cyt".le 'filh~:r~·:·:The ·outputs.of the ''F'' ra.ck. and the 
1 1000 cycle f ilte.r are· 1:foth~ f e·d. iilh.5.:ajf~ainplifier, wherfJ f·h~ signals are • 
] · .... i.ncreased to a.level sµffi.cient.to.tr.igger the timing light 'of l.he camera._:-;·=·-· • .': . .; ........ · 
.i' . , ). • Insurethat:t.he 1000 cycJ.e tone .(indicating ri.ghl antenna conn.ec:ted to th.e : .. :-: 
'i • 1> : ai.rcra.f.t ·r·ecei.ve:r) cau.ses· tJ?.e came:ra Urning light event marker to 
1 
1 , . , illuminate at 10 second int~:rval.s~ The 3000 cycle tone (i.n.d1cating the • 
.i _ left antenna is conn.ec.t:eq, to.·.!:b}~ :recei.ve:r) should. cau.E3-e the camera . . ·.: 'f 
:1, . ' . · • timing light to light c.ontim10usly .. an.d bli.nk ofi al 10 second. intervals. • ... 
. 1 . . . In the· latter. ca,5e, th.e· phase ._gttferenc·~ between th.e 3000 cycle tone • ;., 
f • and the Event .Marke:r. ou.tpµt.cm.is~~: .lb.~ bHnk~.g ev-ery 10 _.seconds" -. , • , : : ,· ,·.. •. 
(<' • .. . • . .•• ·~-s~.~·~:~::-:~.-~-.:~,:~_-;. ~ .... :,. • ,- . •. . . . • . '.. ... . • • 
1 • • ( 3. ): With the volume.o(th.e·tape r.ecorder set at optimum _t, '!·· .\.- > gain, the tape will be-closeJ..y ~9nil:0:r-ed:" >. • : • . •• . . : r • 

1 •• e .. Exp.osed fibi/;1.ii ·b~':·h~nd. carried to the Target Center .. ;,-··· .... • 
~ : : for developing .. and will be pi.eked U:p by" Special Projects personnel,· ': • • f '.-. ; 

'j .. when reaAy. • . • • • ?J{f i{;{;;,f :.\ ;./ ·_. - _ • / •. , f} 
1 f. AU signals withi!i .the ._sensitive area ·will be analyzed,· . ·.-._ . ·. 1 • 't 
~, . • using the procedures ou.tlined .. iji_SeGliori .C of this Handbook. (T.h.i.s in- • k • ... : 
1 · · . .. . eludes those .unfriendly rada:r:s who~:ie :range i.s su.f.fi.ci.ent to cause them • • 1 • • / 
!~ ... : .. ••. to be intercepted at long ran:ge,sf~soriieti.mes as far away as the staging _: .. ·.~: •. . • \: •• 
;1 base of the ferret aircraft)°.:. The. {iln;i ·will be· scanned fo:r. the existance -,,: ·, . • 
~ • • of signals outside the- PRF)i.m1.ts of ·i:h~e ·,sweep ·frequency setting used • ••• • 
~ on.the initial fUm,run.- .. ~_-0 1 ... ..:::.~.~;~~--;:~,">'::~t:~::::f.; .· :·. :·: · · · ··•. •. · •. f:// 
! . . . -- - ( l j Si~~ ~~I;;l{:"~rt;'~,~e' osCilloscope sweep • • • • f;;-, 
!

;

1 

•. • •. • .- . frequ@ncy at jh.e time of .f~lming .will show: evid.en~e of. their. existance' ,· • f ' .. :. • 
' · by appearing. on~reticl.e lin(J0'·o.t: t.b~~ . .tilm.}<:~~- ::>t'J· • ••• ,- - . • •• . , . .-· :• .. :... •· '1··-' 

,.. I ,,:, ••• ,, . " • . .-•: ;•:• .. ,:.'.• 1._:,-e:~P,•¥-{?f+~:;;,~£.~'.~/;;;:};:_J•\•;• ~:·•:' ., '·• .• • • . • ,\_'.'.,/ 
i . · •. . ( 2 )_! Signals witl~,.~ PRF hi:gb.e:r .. thar,t ~000 on "P" an.d "L" .- '\ • 
!1. . . .. ··:.· .-.:·· ~ands, or more than 30~Q-.~~:'.~~:-~~~)JX'.>P~.ds ~11 ~~pear.numerous • .-· •... •. • . (:.'.=:·~\ 
J . . . . · ·,. 1 ,: t~mes ac~r.oss. -~~ 1~~l':r::)n.i~:~~:~~~fi~:~,f2~~;~~~.Pt~,~;:·,to. :19~h~le. ~~~. ~o. of µi,~ .. : • ..• • •• ••. • h :- .;-

:' t ~11~ • • • { •·. , !· .•• ; .. :.·.-\: .. \/:: .. ·t 1i(;,j_-.;j\.1;c.,}•:'-:~;~::•t~\~i:t.!::;-;::;,·.;::.·•~:ft~liti;•;;fP:tkM··:· .. ·:·;.~--::~4~o·· -.:-.,•. .. ·:- ·.·· .. ·•. : r,:-: ... >. 
~ t·-'!:f, ·l .... . .• _. .•. , •• .i: .. ,•' ~ ,...,, ••. ,,· ..... '-""=' ....... • .. ,.,..,., ..... ~ ... c..·-;. •• ;:,. • - .. J '" ·~--- '•iit::·-v•i'fl/V.·r1:1t1:::' .. t..e lit , •• , . . r . . . 

·.- ~;'.ii.1~:? : : . • • ·..... . . : : ': : .~ :-: ~>-'.::·. ?/:r~:{{:.~r{;;tt::~;t ~~{;-:f ~iY-~~:: .. ,:7 .. /~i:: • .. . ! ·.':::· t :r ·2.i -::t • • ?N.*- :. :0~r'!It;~/1; ·: .,;_ • .:: -. • • _ :' 1i;I--\ 
., • -. ., .• ,,., _,. .:•'•t"["'I"""'~ <.,;.-~ ··- .. •. . •• ' , ,. ,•, , : .,. •' ' • \ii""'' ,;;,.c• • .rfS,'rt:·M .. 1::. '• ~!-•--~i·i~r ;'. ,: 

:\ . · ••• • •• • • • '-< ;::"')li~i. If~~! ii( :~.:~:,~c,;~~: : :: :~,~\ '. ;i i'. > '~~::&-t :'/0
;·•. : =• • Jt 

·.• ..... ~,-~··· ... v. , ........ ~ , ... _ .. -.. _, .... ·~~- -~· ·~· • •1 ... ~rn=r-;::, .. ::~~~~--rr-:=~~.:;-.. !,.:::~;~~--:'i:~-:;:;r::,..,,.,.~,..z. . .:f:..' ••• ~.~-;:....,•~.-::-;'l'~~:,j ·•;• ·•·::.~-- .. • .,:.wr.·-=-~--:-:--:?;··- --:--
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filmu 
\-----~--=-~:~:.::--=-~~:--::.::-:::::;;::.;-' 

( 3 ) Un:ui,Ual signals or signaI;··~~~isi.d.e tti.e P.RF li.mits of 
the sweep .frequency settings m~ed on the initial nm. will be re-•checked.1 

using analysi.s eg_u.i.pment and p.r.ocedu.res that wiU be.st p:ro,ti.de thei.r . • 
char acte:r i.st.i.~tS" • 

. g. ,Receiver OFF ti.me~ or DC power OFF Um.e ts. u.sually 
mo:re ~asily determined than the ini.ti.al st~.d Ume" T.h:e:re.fore, t.h~ .film.·. 
i.s usually more accu:rately Urned back:witrd, .f:tom the recei.v·e:r OFF timeo · 

4" 2 READOUT: P:r.-epar-e the fil.m J7eadout,, 1.tsii.n.g p:r:oGed.u:re,s 
outlined in Section C, of the Sper,;ial J?.roje~ts Handbook" ELJNT DATA 
RECORD, 3902nd .ABW Form 85, will be u.sed to record the :results of 
each missi.on analyze;d mamrnJJ.y" 

a. E·nte:r ,tJY;; mi.ssi.on numbe:r~ and. :teadont date at the top le.ft 
of thJ.s formo • Draw a line down the CEmh~.r o.f the 'l:i.m.e .goln.mn and an.no.:., 
tale the top cQlums as follows: {from left to 1°i.ght) 

.Signal N~J.mbe.r. 

Ti.me On {Zulu) 

-, • . Time Down (Zulu) 

. Total Ti.me On 
:, 

Scan. Time 

·PRF 

-Set Type 

• ... Rema.rks 

• I 

{ 1 ) - Th~. SET TYPE column is. no&. :rt;q:uired to be filled in 
. during film :rea.do~.t 

( 2 ) REMARKS: En.te:r any pe:rt:im~nt data. thitl my be .of ai.d 
in. determining s~t type. Thts column wU.1 be used to i.n.,;li.tCate si.gn.al 
quality,_ if below no:nnal, o:r. to explain \l.nu.su.al si.gn.:al displays .. 

j 

•' 

,. 
'• ··- _ .... , ............ ,. -- . -- -
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• J • 

;, . 

•• ~Lvl\L H _\ lur COi\ ~-
. . . . . . . . ' "; . ~ ' . - . J ----;:-·~.-:-::.~-:-:.:·.::~.-- .· • 
the REMARKS secbon, md.1.catrng L[ft.& th.1.ti cond1.hon:-ex.1.si:rs an.d. the mag-
n.eti.c ha,p~ reco:r.-din.g wi.ll be :r:·evi..ewe..d. to dete:r.m.i.ne tb.1J type of scan., a... • 
long with an.y othe:r. unu.snal ch.ril.:r.acte:r·i.iS·Uc;s o.f ttiJe ~i.gnaJ. 

c. ~--~tvpe .si.gn.a.1.s :req-lli.i:re ad.d.iti.onal measur.emants, 
du.ring :read.out-. ~R,1:.Ce:r-en.ce Se.(!ti.on. E ·of th-e Sper.ial P.rojects Handbook)" 
[.ime, tot~1 sweep U.mf.~ and. i:.h.e :ra:Uo (factor) of these 
times;. in add.ii:i.on t:o the aircraft altitude, wUl be noted on the ELlNT 
DATA RECORD, i.mm.ed.lai:ely below the TIME QN .. •OFF en.tty .for e.ach 
sign.al, o:r on. IBM cards in. the proper progr·ilmmed colu.mn.s" If sign.al. 
d.u~rati.on i.s less than.8 .to 10 min.utes, reading,s will be taken at one minute 

· interyaJ.s . 

d b L__~~~~~ Bi.gn.aJ . .s wiU be annotated i.n i'.h.e same manner 
a~~~~~ ,i.gn.al~ ~, ... The ,shorte;st ti.mf.l b<)tween ea.ch illu.mJnaUon. (Tl) . • 
com_pa.r.ed. to the longest ti.me betwt-)en. Ulu.mi.n:a:hon~ {T2) an.d the ratio 
(factor) of these times wiU be n.oted, .i.n a.dd.tUon. to the al.ti.tu.de of the air:--· 
crafL .Re:a,ding.s wi.lLbe made in one to ih.F.eo minute in.h-11:·vals, a . .s out- : .. · .. 
lined .for I l.iutercept.s" • 

• • : ·r. 

: .• ,' 

,•· .. .. 
• '" ' .. . . . . ·. 

.- ,• .- ~ .~ .• /.. . 
.. •. 

e" Ifl I :r.ange i.nfo:rm.ati.~n cannot be . 
rea.d out, an explanation. will be inclu,ded in the RE:MARKS column. of the 
EIJNT DAT.A R~CORD an.d/or IBM ca.rd." (i.. e" iSingl£~ beam, nod rate 
too weak to read, etc") .. 

. . .... I· .... -. -:·. 
~ ... ,.-:·. 

.i. .:• 

,!' : .·; • 

. •• ,· ~ •·• I •• 

. f.. Upon C"..ompleti.on of intti.al :r:e:a.d.out an.d. ·recording of th.is in-. ·- ··: · ';· ,:.':·,_. 
formation on the ELTNT DATA RECORD o.r IBM card, a t.ranspa.rant over- • • • • . : .,. : 
lay wi.11 be prepared. for lhe en.ti.re route flown." The ti.me for all major : • •• , ~::-- • •• 
tu~rning poi.ntsf~~wi.ll ba i.n.dicated al.o·o.g th.is ro11teo ~.: .. • ~ 

. ( l ) . Compute air.c:raU position fo:t: all Um.es of V ~ Beam or 
Height Fi.nd.~l". ran.ge,arc~u • 

. . . 
. ( 2 ) De'i:er:mi.n.f.1 wh.ic:.b. side of th.e. ai:r'~.ra.f.t O.eft or right: ant­

enna) i.s intercepting the si.gnal an.d. draw ea.ch. range a,rc fro~ the posi.tion . 
. determined in. Jhe p:r_eced.i.ng step" . . . . .. • • 

g ... A section. of JN Cb.a.rt will be prepared., showing the route. · •• 
fl.own and annotated with the followi.ng inJo;r,m.a:U.on: 

,_ · .Time of )Vlajo:r Tuxni.n.g Poi.n.ts ,. 

Approved for Release: 2024/06/08 C05025847 
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1'(-}\ 
. . • ),:\,.=,--

. New site:s located. by thf: 
:r.a.v.ging tecb.ntq,rns will be plotted.. L___~~~~~~~~~~ 

annotated.. 

4:. 3 MISSION ANALYSIS: The pa.rametf;:t~s. rec.o:rded on th.e IBM 
ca.rd. o:r. ELJNT DATA RECORD, mid. Hi.gh1 cve:d.11.ys wDl be :revi.ewed 
a.nd a d.ete:tmin.a.Uon o.f set type will be ma.de for each inte:rc.epL . 

au Signals that evidence new an.cl. tl(Hl~Su.a-d. p~r::ameter.E> will be 
thoroughly :e.he~ked, using all available ·r•m:;\1.ly:s1.s cqi:d.pm.cnt9 and. a brief 
desr~.ri.pUon p:repa:re.d.,, to explain ttw m.o,st probt1,b.I.e Lype an.d po,ssible 
pu.rpo.se, 

b, Routi.n.f;!. type sign:als U:nat appea,r. in. new a.re:aJ~ or in g:r-eaJ:e.r:. 
n.u.mbe:r. than normal, fo:r. :any gtven arB·:l-~ wi.JJ. be (;;on;s::ido.red. signals of 
i.nte:ro~t and. an elfo:rt will be m.:ride to f!xplain the .niost prob·l,ble 
signJ.fica.nc.e Q.( tf_ts tlEih.t~hon. .. 

Co P.t'evi.ous .missions flown in the same J.1xe:a will be :reviewed· 
for po.ssi.ble correla.ti.on. o:r con.[Lr m'ilHon of: p:revi.ou.siy reported. 
a.s.su.mpti.ons" -

d. ..AU av:a,il.!Ft,ble sources of inte.U.i.gence will be revtewed in 
a.n attempt to e;orrela.te olh.tft a.cti.vi.tJes ~N:U:h. ~~tJJ mission, 

eu The Data Center wiU be qrne:d.ed .for aJJ. :a;vailable coll.at"' . 
eral data. in the event a.d.dtU.onal. i.ruo:r.matton ts :requi.:red on a, ~pecific • • 
location" 

. 5. MJSSIO-N REPORTlN'G: A fo:rmal mi.sslon. :t"f:}po:rt will be p.re- . 
d f 11 • •• 1.1 - ·a . 'f" • J •• ·t· • • pare .... o:r a ... m.1.ss1o_n.s ,.:.,1;~t _ev1 en;ce s.1.gn.1 :1:~::;:1J1t or. ~u1u,5u.2 . ~J;;.,t1v1 rns, L . 

e" new o.r. unusual .signal 1nrn:1:cep·r.:£, nw1N site lo{'.atwns~ etc. Tho 
. chief o.f the Defense Anrd,ysts B:r,tmch. wlll make t:h.$ fi.n.al determi.naU.on.1 .. 

i.f doubt exi.sts~ far th~ n.e.r;');d o.f: :a;ny repo.rL The fi.nal repo:rt.will be pre-~ 
par·ed in the foUowing format: 

·5" 1 GENERAL,: To include. the foll.owtng in n.:.a:.r-:nrti.ve .form:· 
r 

a. Mi.ssi.on Nu.mber 
• • HANDLE. VIA . · . ,.,;.__,,,.'.' •• 

BYEMAN-TALENT-i<EYHOLE-~Jf{\tMI?: 
CONTROL: SYSTE:'.f-lS JOlN'fLY •• 

';\ .. •~'-"' ·- ~ .... ~"" .... --- ' ... 

SEC~gf- ~~~Bt .....• 
' .-- . ., . . 

.. ~~-/ 
~ '. . 
,, , 

;J. • 
1 { 

, 1 ,, i.. ·,, 

' ,, • • ~i. 

' ' 

' . ,' 
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b. Date F:o~L~B \LB [TOP~'SECR·a-·: 
l ___ -----·-----~--. 

. Co. Elint equipment installed, inal£ati:ffg"receiver-frequ.®ncy 
bandso 

d. Date and from whom raw data was received. 

. 5. 2 EQUIPMENT STATUS: Indi.ca.te quality of tape recording 
fo:r each receiver band. In the event of eqµ.ipment ma.lfuncti.on, in­
dicate time of malfunction and possible effect. on mi.ssi.on results. 

5. 3 RADAR ACTIVITY: Indicate the total number of signals 
in.te:rcepted on this mission and include a combined Ii.sting, by 
type of each radar intercepted. Make refe:r.ence to the detailed sig­
nal listing to be included in the report tiollowi.n.g the summary and 
explain any unusual signal remarkso 

5. 4 UNIDENTIFIED INTERCEPTS: List signal number and 
si.gnal up and down times. Indicate reason positive identification can- • . 
not be mad(;L • In.elude a brief description of the signal characteristics 
and remarks th.a.t mi.ght indicate most probable functi.on of the signal.· 
Reference the iUustr..ated flight chart or any a.ttach.ment needed to 
further explain the signaL 

. 5. 5 SITES LOCATED: Indicate the number o.f Hadar Order of 
Battle· (ROB) sites confirmed by mission data. Inclu.d.e set type and. 
ROB pin number for each site located. List n.ew sites located by set . 
type an.d new ROB number or geographical coordinates. Make refer­
ence to the iU.ustrated flight charts and detailed si.gnaJ. listings, as 
required. 

. ' . 

·s. 6 • MJSSIO~_ANALYSJS: Results of mi.ssi.on analysis will be 
prepared i.n narrative form a.n.d included within this section. 

. 
5. 7 SUMMATION: A brief resume of the signi.ficance of the 

missi.on1 specific intelligence gained, that wa.s not known pri.or to the 
mi.ssion and its effect on the Soviet Ai.r Defense struchtre will be • 

. entered in this section. 

·- - -·-- 4 

\ \lOPi~~El~~l-
1 ___ .. _ .... .. - - ·---·-···--••"" ••• 

f 

.. 
• I• • - : .. 

• ... I 

!· ·:· :: 
."! . ,· 
'I 

!··I• .. ·-J 
•·' 

: .·; ,.'f 
(-;: } 

. :) ... '\ 
\.' : , . ~· 

1: .. : : 'Y 
. ' 

·.••... ..,, 

.'. •.• .. -.:i 

.,,­. ., 
' . -~ :t 
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• . • . SECTION c itf OP SEcR[!-1 
Thi.s section deals wi.th procedures i~U---r-eadou.t::of-mi.ssion-films 

using th.e CP-216/ APD-4 Comput~r-Viewer :"'"1\v·o-types of operations 
are involved: Manual, where the operator manuaJJ.y logs anq. computes 
the mi.ssion in.formation obtained from the read.out, and Semi-Automatic • 
where. the mission information is recorded on IBM cards for compu­
tation by an IBM computer" 

In the Semi-Automatic mode of operation three diffe:rent formats • 
or run typesll are used for recording information on IBM cards" 

Run Type ( l ): General Analysts" Tb.is format is used for re­
cording general sign.al information on;,IBM cards for automatic. compu-. 
tation. The IBM card format is as follows: 

Columns 1 through 6 

Columns 7 through 12 

Columns 13 through 15 

.,. Columns 18 through 20 

Columns 21 th.rough 26 

·• Mission/Signal Identification •• 

, Signal Time Up 

, PRF Code 

., Scan Time Code 

: Sign'al Time Down 

Run Type ( 2 ): Height Finder Radar Range Determination: This.· 
format is used for recording i.nformation required by the IBM computer 
for computation of the range of the emitter in rela:ti.on t:o the aircraft 
position at the time of intercept. The IBM card. format is as follows:. 

Columns 1 th.rough 6 

Columns 7 through 12 

·Columns 13 th.rough 15 

·columns 18 through 20 

Columns 21 through 26 

• Mission/Signal Identification 

Aircraft Altitude in }mndreds; of feet • 

T1 Ratio Code 

: T 2 ~at:io Code 

.. Time of In.terc.e t 
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l. PURPOSE: To establish procedures to be used in the readout .· 
of Special Projects film using the modified CP-216/ APD-~4 Computer­
Viewer" 

I 

2" SCOPE: This section i.s prepared for all personn.el who use 
the CP,~216/ APD-4 as a .readout device. • • · 

3 .. INTRODUCTION: The Computer-Viewer, CP-·216/APD-4~ as 
• modified, is a data red:u{!ti.on and viewing device designed to provide 
semi-automatic processing capability of data .recorded on 35 MM filmp • 
by the Special Projects Laboratory. It is used to perform the following_ 

· functions: 

mation. 

a" Provide PRF inforination. 

bu. Measure Scan Time. 

, .Cu 

. d. Provide automatic time and duration of intercept in.for-

e. Provide data input to IBM 526 Summary Punch for auto-·.·. 
maUc IBM card print-ouL 

,., ·: 

•' '. 

'' .... -
.. · l .. , •.'., 

' J. ., f 

-, ,,· '.,·; 

-~ • .. :. ~ •. ~ 
•' . 

. : . . : . • .• 

"'--.-·: ·' 
,, . . . . . . . 

. -~ ... . .·~) 
• .. -. l. 

·-- ·;, 

Special Projects personnel will become thoroughly familiar , . ' : ', ,;'. 
with the equipment operation, as well: as theory of operati.on., to be able • · ii.,·:: .. ); 
to recogni.ze visual indications of equipment malfunction. on the monitor . . r 
and viewing screen displays" The ti.me required to localize circu.iJ; ; • : ii: 
trouble can be re.duced through the proper interp.r.etatlon of these dis- . • • • .J'•.·.·.; .. ~·~ 
plays. . r, , • .~• 

. to cha!ge t~S~~~~~~v~!r~~~::~~:: ot t~~o~:~Je c:~~ut: ~sed , , • •• [: ·: ' t 
The foots witch operates sequentially,· simultaneously activating· indicator .),::: :.·.:,i\.·'. :·.~~i 
lamps on the front panel, to provide ~ visible indication of which of the . . . . . 
Hve ( 5) waveforms is being displayed. > .,':. . ):J/ :J 

• 4.1 BASELJNE CALIBRATION (DISPLAY POSITION ONE): 1-- • ): 

The operator calibrates .the horizontal sweep of the. Cathode Ray Tube • . }/ __ :. :.·}: 
di.splay. by ~djusting the_ dot di.splay presented in this function.. • .• .. _, .. 

• . . BYE'MA ~-· .HANDLE: .Vf.A·, ,• • • '{; .·.·, :J; 

. \ 

-••~•.•• _..,.....,__••••• •• ••••.•-•--,.--•--... •~A.~ 

·, •~ ' •' I • •. " ' • , ·-~-· : • 
i. •• '·. . " • ... • ~ • 

••·. •. - I 

., . 
,_ .. ,. ............. ~-- ... --

.NTALENT r-,, ·. .. . · , · ,, ,_. 
~-;., .. -' • • "·--d-!Or.~*-"-· .. . r 

·' • ~ !'J)...!]O. -- ·-. ,,_:i;~~.:.~lltt ·.' •. 1~.-. 

'1}::,:_ ... io;., .. l'J • .... .. • •• .r~· 
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• • •L 2 TlME UP (DISPLAY .POSITION TWO): "Blie::.e.atho!le.-:R:~Y.:~IY».~l • :. · . . 
waveform p:r.esen.t in i;bjs position. wi.11. be ign.ored" Only n.ixi.e time in.- • • 
dicator tubes at' the top of the viewing screen will be corn.Hdered~ These 
are adjusted. at .t:h.e beginning of each. mission film, at wh.i.ch Ume the • 
prope.r time .r.e.fe.r.ence i.s set in" • 

~-------c---------;---------:--------------------~~~-------,--------' c:::::::::::;:: •• , I /1,•~ ~ : .. ;.• 

NO.TE: .DISPLAY POSITION FOUR IS NOT USEDo . :· : ... 

4o4 TIME DOWN (DISPLAY POSITION FIVE): Tbi.s positJ.on is 
used to provide _automatic time down dat:a to the IBM 526 Summar.y Punch •. · - : •. ::· • • • 
Th.is data i.s provided by the nixi.e ti.me indicator tubes located at the top • • ,·, . • , ·. 
of the viewi:q.g screen" 

5" EQUIPMENT CHECK-·OUT AND CALIBRATION P.ROC.EDURES: 
This section contains information essential for procedural adjustment and 
cal.ibration of the CP~216" Many references will be mad~ to certain para- • 

. • graphs o.f the basic document, "Handbook. of Instructions fo.r Computer- • 
• Viewer, , CP-216/ APD-4". · · . , 

• . • ! ~ 

._J .. ' .• \. ,,• 
... ' ,, 

~ ... . 
; ' .. . 

,·· 
. (· >- .··I_ 

• ,•• C 

' :. ·.' ... ' 

. ,. 

5.1 SWITCHES AND CONTROLS: Thread the film as outline in ·:·,:, • ·.,:. 
' ;' / ':. '. 

paragraph 3..,4.b, page 3-·8 of basic docu.men.tv Tu.rn. 011 eq~1i.pmen.t. and ··.•,:. ·: 
• allow a.15 miiiu.te warm-u.p period before mak:i.n.g adju,stments o~ mea,su.re~ . : ... ~·.::·: ,· 

men.ts. • Perform the following system ope:rati.onal checks duri.ng the warm-· .... ··: • .' _. •• • 
up peri.od.= ,. · ·· ·.. . ... 1, ·, • • ... . / ·...'·:.: 

. • " • -·· ' • ' t ,, •,· 

5o l~ 1 FILM SPEED: Set the FILM DRIVE switch to_FORWARDo 
Ch.eek the film speed control for maximum (dock:wi.se) and mi.n-imu.m 
(counterclockwise) operation. {The film speed should change from app...; 

· roxi.mately .50 feet per mi.note maximum, to a point whe:re it stops alto- . 
gether- at minimum). • 

•. 

5.1. 2. EDITOR ILLUMINATION: Swi.t:eh.i.ng to ON position.must. 
• cause two f'l.ourescent .lamps in the EDITO~ to light.. 

5. l. 3 PROJECTOR S"WITCH: Switching to _ON. must cause the 
• Projector Lamp to light. and the Proj e·cto:r Blower to .operate" . . . . 

• • . . . HANoL·E VIA . 

. ': . . BYEMAN, TALENT-)<EY_HOLE--,W.~~it 
. . .. CONTROL S:Y.STEfAS J01N1'.I:. y .· 

.... ' .,,.... ., • •• ,,. ,1 • " ' ' 

. . . -: :IBP SECRHC';. :. s EC Rt.+=: ··•-·•c:,·;·· . • . • . •· 
. "·•, .. .. ... _. :- ,,., .. ·~ ._. . . . . . ~ .. ,. .... -- ... ', • .... ' . .. -~·. ,.., ........ ., .... 
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5. L 4 DIM CONTROL: Rotating c1.dJ_~w::i~.~:..:must::.de.cx:e.as.: 1. •• 

·. viewing screen.illu.mination. • ,: 

5. 1. 5 MANUAL FILM DRIVE: Rotating this control cl.ock.wi.se 
must cause the.film to move upward through. the FILM EDITORo Con­
versely, countercl.ockwi.se rotation results in moving the f,illll ~own . ..: • 
ward. in the FILM EDITORo •• • ' ·-

~. l. 6 CuLIBOR: Rotating the kn.ob mu.st result i.n tilt of C-URSOR •. • 
wi.re above and below horizontal. _'... • • 

• . (J • • • ; ' • ·. ,, 
5. 1. 7 MAG VAR CONTROL: This control 1.s not.used. at any bme.- . 

• . , •. • It mu.st be leH in the ZERO position~ as indi.cat:ed by the MAG VAR in­
di.cators, localed at le.ft center of the viewing screen. 

5. 1. 8 HEADING: Th.is control is not used. at any ti.me. ll must 
be left in the NORTH posi.ti.on, indi.cated by the compass dial located • 
at left center of viewing screen. 

• ' 

. ,••.r 

. -

.,i •••• ·: •.• ,. 

: ;.,, : .. .._ 

5. L 9 HORIZONTAL/VERTICAL SWEEP SELECTOR;. Switching 
in i:b.e VERT posi.Uon must cause the Cathode Ray Tube di.splay,. to • 
switch to the .vertical plane" Conve:rsely, 5Wi.tc..hi.ng to HORI2; position 
must cau.se it. to be displayed in the hori.zontal plane o • 

5.LJ.0 JNTENSITY: Clock.wise rotati.on must cause an increase • •· 
in the light intensity of the Cathode Ray Tube di.splay~ 

' . 
5.L.11 FOCUS:. With the INTENSITY control set for no.rnial 

. viewing, sharp focus .should be obt:ai.ned. in _approximate c:ente:r p.f the 
Cathode J?,~y Tube "FOCUS" control range" 

, . .. •·· 

5o:LJ.2 YOKE ROTATION: Clockwtse rota.ti.on of control must re-.:,, . 
su.lt in ciockw;ise Ule of Cathode Ray Tube di.splay. ~1 

5.l.13 DISPLAY POSITION ONE CONTROLS: .Set mode switch 
to MAN and actuate the footswi.tc.b. to display position one. Check the . 
f ollowi.n~ controls for normal operation: 

·.·a. HORIZONTAL.CENT~. (POS l): Clockwise rotaUon of 
control must .result in shifting the Cathode Ray Tu.be d.i.splay toward 
right o.f ,viewing, screen" 

ba VER.TICAL CENTo (POS l): Clockwise rotation of control . 
must result in shifting the Cathode Ray Tu.be di.splay. toward. the top of 
lhe viewing screen. • • 

. . . .... ' .~ ) • 
·-- -•-··- . -- --·- -.-. -.· _ .. _ .. _ .. _ ... _ - ,. 
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A5y::~r<se~•4/06/V:!il!"4Srciffi"-,' J--~ 

. . c .. WIDTH ( POS l)o CJ.ock.w1.~e rot&thon of..contx.QJ . ...,m!!.~re-
.. su.1.t 1n w,1den.m.g lb.e Cafuod.e Ray Tube d1.splay. .. , _ 

... ' 

; ~-: !, --~~- • 

5. L 14 DISPLAY POSITION TWO CONTROLS: Actuate the foot- • - • • • . ; • • :. 
swi.tch. to d,i.splay position two. The Cath.ode Ra,y Tu.be di.splay pf th.is _... ;· .-= :- \f:_!·:··; .. ,· 
po.Si.ti.on ,.i.s not 11.sedv On}IY the n.ixi.e time in.dlca.to:r tu.bes wi~ll. b8.c~n-- .~ .; • .• 
side:red. Position the PHOTO CELL at bottom ri.gh.t of vi.ewin.g screen . , •· :_ '.<(>·· 
directly ove.r the f i.lm.ed .ti.me dot di.splay. Set the FILM SPEED. to FOR- _: ; 
WARD 'and. FILM SPEED CONTROL clockwi.se, .fo:r film speed.of app- ' •• ' 
roximately l.O inc.hes per second. Nixie time i.ndi.cators -~hould advance . _ . . • !'.: • ;, :· .. 

. one increment for each filmed time dot ,scanned by tb.e PHOTO CELLo .• · •. :· . _ • •• ,V • .. : :'• 
- ~ . - . . . • ._ - -:. . . L--~ :':. ~ .. :; 

. 5.l.15 DISPLAY POSITION THREE CONTROLS:- Actuate the __ \-~-------:.:: ·\_·:·)\:.\·,' 

. footswi.tch to di.splay position three. Check the following controls for.· , • .. :; i: . 
proper operation.: • • . : •. ·-~ : :,/ /;•: 

t .·• •. ' 
I •• i 

. . . •: .. a. Xl; )'.tight ro_tation ~u.st l"esu~;t i.n. ~ovement. of PUfle. · , 
to the right and an mc:rea.smg monitor reading. . ·. ~ .. 

. : ..... . ~ \"/ ·, .'. 
I .:•,'I••, .. 

'. . . ... 
' .. ,. ,)'. 

. ·~ 'b. X2: Right rotation must result in decrea.c;ing the :~mpli-:- : •. -- ••. -:-'. · :.' .·f.\ :.:· :: 
• .• .tu.de of ~e pulse displayed on the Cathode ~y Tu.be. . -, :.,. • ·:··:·_:._,·_>: .::;:·:;_:··.\L.:·-·.·:'.:: 

• · • • I. . I · i : •· ·; 
... • c. Y: Forward :rota,ti.on must increase amplitup.e Qf ,the • _:. ·: . . ... , .... , 

pulse displayed on the Cathode Ray Tube. • • : •• • (,:: : • 
,I'. ' 

5.l.1.6 '.DJSPLAY POSITION FOUR CONTROLS: This post,tion is· 
• not used. No checks are required. 1 

-~ .. ' • :_ , . ·: 

·: ::/ •• . . i _:·•. ~- ' 

...... 
' . ,, ·. '•,, 

5. 2, --CALIBRATION 
I '•' 

•. : ._\:>~:-'·::.~-
, ...... , 

•~! ,.:. : • :\ 

l . 

5. 2 .. 1 DISPLAY POSITION ONE CALIBRATION: ~e:r.fo~:qi.. cal- • 
ibration ,_qf equJ.pment as follows: . l- • ' 

• l < ·, !•:•·••', ... •,' •••:•: 

.· a. ·Set VERT':"HORIZ switch.to HO.RIZo Actuate the ,foot- .. : :-- : .. · 
,. ·._switch to displ.ay positi.on one and foll.ow ca1.i.brati:on. proced.u.res. out- . : ,-~ • ·. . .• /:.::=:· .• 
• llned in ~ar~~ph 5-14d, page 5-46 Of basic document. • ,. , ; . • : .·., if/: 

,...· b; Adju.st position one WIDTH and HORlZ CENT controls • .• ·-: ., • ·.i~·; ::.-· 

until 4th dot .from left is posi.ti.on.ed on the extreme left film reticle • • • 1.:1-f ,i 
l~.e and. the 14th dot is positioned on. the extrem.en right filn;i _.r;eyicle_ • . • ;_ . , ... ,. • :': • •• • 
lme. . • · · . . . . . . .· ... i .. ,_: • . -(. : ; : 

· : :. . .HAi'IPLE VIA • • . • .• ' · .• f' : • :. 

. .. ~!.~~~~tN-TA~l:J.JT~Kl:YHO(_·~:~~m~ • . ~ . · • . 
• - ...... . - ·- -. .'"'ire•: -···· I . . . , . . . ''. .. -

·. s~~~?t~~ :. · ., '.:·:>: 
:~ :, ••. • :. 

:.• . 

., 
•.,• 
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~Lt;'' C I \~I-~-----~-·~·-· \.,, ___ , __ ... ~ .. - " , ...... --· ~-~ 

..... }. . 

5. 2. 2 DISPLAY POSITION TWO CALI~RATION; Actuate t:he 
.foot.switch to display position two. Pe.dorm alignment of clock as • _ • • 
outlined in paragraph 5-~12, page 5-43 of basi.c· document. Initial . . ..... ·, '.··. -.: 
t:i.me settings may be set into ni,:ci.e time ~ndi.qat:ors using TIME SET- -._ •.: .:· • .. 
TING SWITCHES located directly below the viewing sc.reen on_ the • ·- • • 
front of th.e equipment.. :. . 

. NOTE: FILM DRIVE SWITCH MUST .BE o:r,- BEFORE MAKING 
• ; ANY OF THE ABOVE SETTINGSo ,.--\ · . · • . 

5·. 2. 3 . DISPLAY POSITION THREE CALIBRATION: Act.uat the. 
footswitch to .di.splay position three. Set VERT-HORIZ swftch to HORiz~: 

• •• ad Rotat:e Xl thuJmbwheel to the left for monitor r,eading of .J.: :. 

· 200. Set. BEARJNG LEFT END potentiometer (R475), located on the • • ••• :--- • 

. ·.-
I • : .~ 

:'"";...;} 
~ .-: .• • .. ' 

' .• 
• .. ' . 

fron.t pan.el waye.fo:r.m generator, so the CaU:wde Ray Tu.be pulse rests : .. ,_ .. · ~ ·, l. ::: • , 
on the. left film-reticle lineo • ' ,.:' .. _-:·: }'<: ,_:~ 

. • !~. ' . 

. b. Rotate Xl lhu.mbwheel to the ri.ght for a monitor reading ·. • . :· '.(- • • .,., 
_ of 000. Set BEARING RIGHT END potentiometer (R477), located with _ . ·--: : .. , -l ·.'_, . 

::-··,·R475, so.the Cathode Ray Tube pulse ~ests on the right film reti.cl.e line ... -, ·-~ ·.- ~-- '.·,_.\' 
/ . . . -. ·.· .-. ~ .. _·-~r.-: ._:· ;--.-

- c. · Repeat steps a and b until no further adjustment is -• · . · - :. t. ..·_ :· • 
.. necessary. ,, ', .. ':: 

NOTE: .;.NO FURTHER DISPLAY POSITION CALIBRATION IS 
NECESSARY., 

. 6.. OPERATION: 

. 6 .1 ·mfRODUCTION: Thi.s section will deal with two categories 
of readout. ';['hey are; 

' .' 

• - ., " a~ MANUAL, using the values obtained by the CP-21$/ APD-4. ·, 
.for manual c_omputation and recording. ... '· --: .· 

b .. SEMI""AUTOMATIC, using the IBM 526 Summary Punch 
·._for recording information to be sent to the computer. 

· . The first category to be outlined will be MANUAL . 

6 .. a MANUAL READOUT: 

' ' 

.. .. 

'{ 

• <.:·:-,:.:,\ :- ,· 

-· _ .... ~~..._ .... ·"' - ----- '; - . - . . ..: 
--,..- .. ,.~·-------- .. - .... 
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i . 

I .•. 
I 

b" 3902nd ABW Form 85, "ELINT DAT.A RECORD", wi.11 
be used to :reco:rd the results of ea.ch mi.ssiono (Ref erenc;e paragra.ph · 
4. 2a Section B of this hand.book) o • 

i c. Ad.Yance the film to RECEIVER ON time, ·placing closest . 
. time dot to this Ume d.i.rectly under the PHOTO CELL0 

do . Place the MODE swit.hc to MAN. 

. eo. Place BAND SELECTOR switch to a.ny position except XA-L .: 

f. Using the TIME SETTING controls, set all nixie ti.me jndi:.: • • 
. catorS to desired ti.me ref erenl\'.!'.e. 

·:.,'• 

·. t ,•·::·· .r. 

' . ~ .~ .: .. 

• ,:: '.,J '~ 

'1 -.·· 

;.. .• .,, 

) . ;·. ,' '. ~ •. '.: , .. 
;,. . ... 

.•-, . 
• ,., • J • 

• _ :_: l ;-- ~ -~ ·,. 

go Advance CP-216 to display positi.on. three, with. VERT- :·•.:. :< .· • ·-r < • 
HORIZ switch to HORIZ.. • ••. ' • ·r .. · '.· ... 

h. Advance the film to the first slgnal of .interest. 

6. 2. 2 PRF DETERMINATION: 

. a" ·using Xl tb.umbwheel, place Cathode Ray Tube pulse in 
the exact cente:r of the filmed signal hiL . • 

bo Noting monitor values, apply to t.h.e p:rep~:red conversion.:> .. i> 
chart for actual PRF figure. 

'·,, ! 
.. ·,.-· ·, .. , c .. Frequent display calibration. che.ck.s should. be made t~ 

insure accuracy of sign.al PRF o 
·.···•·· ... 

6. 2o 3. SCAN TIME MEASlJREMENTS: 

ao • Place VERT=,HOR1Z awit:ch to VERT. Using Xl t.h.uimb- • 
. wheel and position. one HOR and VERT CENT controls, phwe Cathode 
.Ray Tube trace over two successive hits of signal to be analyzed, with -
the Cathode Ray Tube pulse bi.secti.ng the exact <;!ente:r of the lower 
filmed hit, when the monitor reads 200. • 
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-, ..... ~,, -. 
J ---~-~ 

• •• , • c, Not.e monUo:r. reading and subtrlket,,.200::i:Tii.i,-:-,;esufrwill 
be the. scan time in· 1/ 6 of a second." • . · · . • ·. 

EXAMPLE: Monitor reads 24:l. The scan ti.me is 4 1/6 of_ 
• a second· or 6. 85 seconds scan t:ime. . •·· .. 

'' 
' .. 

__ i • ao Place the Ca,thod.e Ra.y, l'ubff tra,ce over two--su.ccessive 
hits of the signal to be • analyzed. 

!\' ·, 

b. Shorten the trace·, using the posU:i.on one WIDTH con.t:rol, · 
.. until the trace extends approximately one baU inch below and above the 
two signal b~i.t.s bei.ng measu~red" . . .. 

c. Using lhe Xl thum.bwheel and position one .HOR and VERT 
CENT conb:-·ols, position. the Cathode Ray 'D1be pulse for a monitor . :., . 
~ea.ding _01200 and bi.,sect~_g_ the exa~t cente:r of the bottom portion of __ ;: : ____ • •• 
the lower~ I h1L ; ... , . _ . . . . 

. .. 
d~ Raise the Cathode Ray. Tu.be pulse, usinir the Xl thumb- .. 

' wheel, until it bi.sects the upper po:rti.on .of the lowerl I b.iL .. · 

e. Note monitor reading on ELINT DATA RECORDi, under 
T1 column. 

L Position the Cathode Ray --Tube pulse to bisect the upper 
portion _of the lowe. ~----~hit, .. with the monitor reading 200. 

... .,,r 

g. ;Rru.se the Cathode Ray Tu.be pulse, using the Xl thumb..: 
wheel, until it bisects the lower portion o~ .~he nex~ hi.gbe~ j." 
hiL ~-----~ 

h. Record. monitor reading on. E-LINT DATA RECORD, under 
T2 column. 

60205 RANGE RATIO MEASUREMENT: 
• 7 

'(', ' .,_. 
. ' 

.. 
. J. •. •, 

•• : i: ·' 

. ; : .. 
• . . ,.· ·•,' 

-. ! . > • 

"c ~• < •••:::, ,::: 
,t .• -~ 

' •' ·.,· • . ,t 

. r-~~ . . 
,: .•.:. 

, . . .. 
' ·,, . 

. ;- t·, 

•• ·~ ; .. /_:· .:. ~\': .. 
.. ·,: ' 

' .. ~ 

• 1 •• -: • ' 

. . :·,. ', ~ 

a .. For~--~m.eas1xr.ement (Reference Section E of th.is .' ::,,. • j. 'c 

handbook) positi.on three Cathode Ray Tu.be.is alined with two successive .-t,.:f •• 
hits o.f the signal bei.ngdanalt.yzed, i_nd .. .the s.atme manner as 1uh· sed for Scan. ·:·t::·.": 
Time .. Howeve:r, tn or .. er ·:o prov1. .e grea·er accm~ali'.;!y, -~ .e sweep pre-.· · ... (f , 
sentation is shortened to extend app:r.oximately one haJf inch above the .. . . 
top hit and below the bottom hit, using the positi.on one WiDTH controL • :• . . . 
. (This is to provide a greater incremental c.b.:an.ge on the monitor for a ·_ . • • • • f: · •• 

8 . _ HANDLE VIA, ; · . ·:- • .. •• 
. .. . ----· .. . • YEMAN-TALENTaKr:y, .. i ;..·., . .• ,·. 

. . ~f g$-SEeRq)NrRoL TT··· ',.O• • ~•,- ,: / 

SEe . -~·J 
~ h ~ , ·_;::: :::•,,._,"'--~•• "". __ , .. "'. ~~ • .. ,. :' :: :. , 

!·• .. i·• .. :-~~ : 
. ·._:,_ ... ' . 

•\;--~-.;I~• . : ' 
' -- ......... ~. . ,--.,' ~ .. ,, ''.,., ... -~ - ·, ~., ·.---- ~: -..,----~ -_...,.. -- . .-- -~ _ ..... _;· 
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b, Using t.1:.e Xl thu.mbwheel and posUi.on one VERT and HORIZ 
CENT cont:r.ol, posiUon the Cat~ode Ray Tube pulse for a. mrnitor re,ding 
of 200 and bisect the exac:t center of -the. lower portion o.f the~---~~ sig-
nal hit. . .:. _ .• 

. c. Raise fue Calhode Ray.,,be ::lsef using the XI. thumbwheel, 
until it1 bi.sects the uppe.r portion of llie _ hi.L Note t.he monit:o.r . 
reading and subtract 200., The resulting v ue will be the Separation (T1) 
Ratio. 

_ d" Raise the Cathode Ray Tube pulse f u:rtJ1er, until it bisects 
the lower part of the next hit of the same! lsignaL Note the moni--
tor reading and subtract 200., . Th.e resulting valpe will be the Scan Time • • 

• (T2) Rati.o" 
0 

' .. 

. , e" Enter into a.pprop:ria.te column of report and use procedures 
outlined i.n. appropriate SOP to dete:rmine range facto:r. 

6. 2" 6 Ti.me up and down and ti.me dura.ti.on in.formation will be pro"".' 
vided by the nixi.e time indic.ato:rs" 

6., 3 SEMI-AUTOlVIATIC READOUT: 

6.3.1 INITJAL PREPARATIONS: 

a. Connect the IBM 526 Summa:r.y Ponch to the CP-216 j .using .. 
the cable provide;d. Insert the p:r.ope.r program bo:a.rd and card into the 
IBM 526. 

b. Prepare the .film .for readout ope:rati.on, according to pro.:. 
ced.ures outlined in pa.t"agraph 3~4b, page 3-8 of basi.c docu.ment. .. 

' 

c_. Advance the film to RECEIVER ON ttme, placing the 
closest time· dot to this ti.me di.recUy under the PHOTO CELLo 

du Place the MODE switch to AUTO,, 

@. Place the BAND SELECTOR switch. to any position except 
• XA-1. 

· f. Using the Tll\lIE SEl'TING controls, set all ni.xi.e time in­
dicators-to proper time reference., (If ZULU time is desired, set nude. 
to receiyer TIME ON value)_._ . • 

.... :.. -- ... •-· '-~ --- . --- - •· -· .. • ...... 

.. ... -

,· .... 
• . ·-· .. ,.': ) . 

• I' • • ' • :;' 

., 
• ( . :• 

. ! .. 

,: : .,_, . . .~ ' 

. . · ... 
L • • 0 • • •• ~ .. 

·< 

: .• ~- . 
. r ·· .. , 

I_. •.-·. :; 

:: ·...: . •. i 
_::· .L : ·j 

· .. ,; '• \", 

• ·: 't 

' 'i I 

!J.;i-_,,:.J 
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I,. 

.. 

' .J t • •'. 

~t: ·.-'.: ' ' ' • 

g. :Place READOUT switch to CENT • os1 i . • 
\'.-=;-::::::- .•- •,r;]l,. :,i,.,,..,•••''-~~ _,,,o,•:t,~ .,.-~•., • ...,-! 

h. Cycle th.e IBM 526 Summary Punch by depressing REL 
button once. 

6. 3. 2 POSITION ONE: MISSION/SIGNAL IDENTIFICATION: .•• 
. . 

a. Using SERIAL NUMBER controls ONE and TWO~ set in· 
• Missioh Number. (Seq,u.ent.ially f:rom 01 to 99). ' • ·, 

•• • . b. Using SERIAL NUMBER control THREE, set in type of 
run .. ( 1 for General Analysi.s, 2 f~rl f.· . , - .'- • 

. c. Using SERIAL NUMBER control F'OUR9 set in frequency • : 
band. C 1 for "P" ~ 2 for "L", 3 fo:r "S" and 4 for "X"}. • . . . . : .. 

•• 1• .. ,. 

. ' ,:. -

~=-~~~/: 

.•' . •••. 
,·'. 1 .• .r' • .. 

. r' :• 

d.. Using SERIAL NUMBER controls FIVE and SIX, set in_,.. :. . , :·>:·,·: 
the signal numbe.r .. (Sequentially from Ol to 99). • · .. • ::.- .. . . · • :· ; , . 

e. Advance film to first si.gnal to be analyzed-. ,. <·:/.l':·:'., 
L. 'With t.h.e proper iniorm:a,Uon set in, dep:ress the CP-216 • ·• :-_:· .. ·. . /.,.: •••• 

RECORD b,1tton.o The in.formati.on will be record.ed. on an IBM card ;i· • \ 

and the CP-216 will advance to positi.on number two. ..-· .. : 
., ... 

6 .. 3.3 POSITION .TWO: SIGNAL TIME UP~ 
·, 

a. GENERAL ANALYSIS (RUN TY.PE l): 

L . :Usi:q,g the IBM 526 Keyboard., manually punch the infor·:_ • 
• matiqn. displayed on the nude time indicators onto the IBM card" J : •• •• -·.t~\: • ,·. 

2., The CP~216 •wi.ll automatically cycle to position three. 
' :-:-:. .~ ~: 

,. ~' ' . },> 

• .t-:<>.:; ~ 
b. (RUN TYPE 2 or 3): •• _: .. :·· _: • - ·: .' i'. (>< 
~-----------~ . ..... • .. ·v: •• • 

. L Using the IBM Keyboard,· mrum.ally punch in the ai.rcraft · : · • ;_·.·· · }:···:.~'..:··:,:: 
. altitude in. hundreds ,o.f: feet and. depress the space bar th.-ree ti.mes to •. _'. • .• • 1·' •. • •• 

advance the c~:21_~ ~ position !.!tree. . . , . . i '. ... di'·;-: 
• .. 6.3 .. 4 POSITION THREE: PRF., _SCAN TIME AND RANGING.:: ·.: • • .\1 ]\·--

RATJOS • • • · · .: · •. •.,,'· 1·'· • ' • 

. · . " • : · ' . 8'(, • " , · •• • • • , • ~ : · lit 
: a.· GENERAL ANALYSIS (RUN TY;l?E_l): .: 'l::IVfA._N~i,qf_:k,4 ~01...~. ~,4-.,:'. .:' • · .,-· .. :.:;. ·- .. \··. 

,'. . . ' CoN-,.Gr 'N:r~J(r,v ' . ' ' . ', . t ' , ' . '• • · .• , 1·---·-·-·-·---- . . , ., ___ ; . . : OL. S.y:;: .... lMOLtr ~; . • I. - •• , •.• 

·s· ES71._Rf0EP)~ft,O ~•~a uo,;;-r~r'.: .• 

~ -~ ·.-~:-< .. ,.,. '·_:: • , ' ,·' ,.: :.%'' 

·1 . ~iii (,; . :, ' 

,, ... 
• • • ., • : .. • I ' •~, .,., ~ • •• •• ~-- • ,,_._,..., - ., 
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.. ' II-«= t' t w ,.!: ·---~.5!~E ...... ·-- .. vLV \ H \ ,., ..... ·:"'.;,:»·0 ,: := 

L Using the Xl thu.mbwlieel, palce the Calli6de Ray Tu~~~~ 
pulse in the exact center of t'h.e filmed s.ignal hi.L 

2. ·.Dep:r.e,ss the CP·Q21,6 RECORD button. •:::'The i.nfo:rma.Uon 
will be reco:rded on an IBM card and the CP,~216 will eye.le a.r.ou.nd com­
pletely to position three again. 

3. Place the HOR-·VERT switch to VERTv Using the Xl ili:u.mb- 0 

wheel ind position. one HOR and VERT CENT contt'ols, plar~e t.he Cathode , 
Ra.y Tube tr.a~.e over -two .successive hits of the signal. to be analyzed.1 with . 
the Cathode Ray Tube putse b.i,sect:in.g the exact center of the lower filmed · • 
si,gnal h.ltt when the ,monito:r. .reads 200. (Readout switch must be placed in. -. 
the MONITOR posUlon to check the mo~Hor reading) o 

4:o Rot:aJ:e .Xl th.u.mbwheel to the rtght un:Ul the Cathode R:a.y Tube • .- . 
puJ~'3e bisects the .. exact cen.te:r of t.b.e ni.xt htgh.er h:i:l of th.e ~ame signalu • • ~· • • 

5o Depre~s the CP 0 ~216 REOORD button.. The in.formation wUl 
• be recorded on an IBM card and the CP-216 will advance to positi.on fiveo · 

-::/<.·. 
• .~ f:.'. • ... , 

. . . . 

.· .?:-. ' : -. 
• ~i' .. ' •• • . ; 

'', ·.::.-,::.:,/· 
••• ,1· 

·- _'·.//··> .. -...,\ 
. ~, ~-~~-:: -~· :_' 

.' .. , 

~1 > : 
,·-.-... ,,· 
.. • b., L___~~~~~RANGE RATIO (R-~ TYPE ·2): 

. \ . ):" .. ;' 

L :Place the Cathode Ray Tu.be tr.ace over two su.cc.essi.ve hits '·,? • : • .. (.i ·., ,,. 
of the signal to be analyzed" ',· (>. • • . 

2" . Shorten the trace, uslng the positton on.e WIDTH control, 
until the trace e.xtend,s· approxi.mately one half i.nch below and above the 
two signal hits being·.meas1.tred. 

.-•I'••,• u 

3. ·Using the Xl thumbwheel and posi.tion one HOR and VERT 
·CENT-controls, position the Cathode Ray Tu.be pulse for a monitor 
reading of 200 and pi.s~.ct the exa.ct center of the bottom po:rUon of the 
lowe~L-~~~~~r h.1L • . ; - •• :.> • • 

4. Ralse the Cathode Ray Tube p·1~.lse, ltsing the Xl thumb-
•. wheel, until it.. bi.sects the upper po:di.on of the lower\ \ hiL 

. 5" ]Jepress the CP~216 RECORD button.·, The in.formation 
will be recorded on.-,an IBM card and the CP-216 wiH recycle around to 
position three .ag~in.o 

·•,. 

. · .. : 

. ___ ,_ • • v• . 
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8. Depress Lhe CP·-216 RECORD buUon. The i.n.f.ormati.on. 
· will be r-ecorded. on an IBM card. and the CP-216 will advance to position. ·_· ·: 
fi Ve o ··.-: :•,. • • 

: . -~~i~ .. ~~~~ 

RANGE RATIO MEASUREMENT (RUN TYPE 3) . : 

L . Place the Cathode Ra.y Tu.be over two su.ccessi.ve hits of the . • 
sign.al to be analyzed~ 

2 . . Shorten the trace, using positi.on or..e WIDTH control, until .. · : <. · 
the trace extends app:roxi.mately one half inch _above and below the. two 
si.gnal hits bein.g u.sed in th.is :~ea .. sure.men.t(I • . • . ·_, 

~:'.~::·_ : . 
• •: -:. ' T 

.~·. .~ : 
·, i:·~.[&~ ~ 

I '• • ~ •,. 

• :\:·:.·_.·_ ... 
(' I -:,: 

· .• ·;v: 
- ·:·•'· 

3 o Usi.!)g.Xl thumbwheel and position one HOR and VERT CENT . ·. :· ·-,, :_-. 
cont1t·ol1s, position. th.e Cat.hod~e Ra.y Tube puls·e fc>.r a mon.i.to:r _:read~ing of ~ •. ,--- ,~>. ·~ 

.. 200, wi.th the pulse bisecting the exact cente:r. of the bottom portion of the : :-,_-, ~~,: < · 
., lower! lhiL . • . . · • . . .. : :•. • :,- .'.,:":·: ·: 

• t':r . 

. 4. Raise the Cathode Ray Tube pulse, using Xl thu.mbwheel, 
. until it bisects the upper portion of the lowe.tj [hiL 

5o Depress th.e CP=216 RECORD button. The in.formation·i.s 
recorded on an .IBM.card and the CP~,216 will :recycle around to position 
three· again. 

• . 6 o Contin,ue to raise the pulse, wi.~humbwheel, until . , . :- · : ·: : • •• 
i.t bisects the _lower portion of the next hi.gherL___Jsignal hi.L ,; . • ..... :: ..... -:' 

7. :·nepres~ the CP-216 RECORD button .. · The inf6.rmation will· • ·"- ·• • 
. be reco:rded on an IBM card and the CP-216 will advance to .position; five~ / · r-.. '.. • 

6. 3. 5 POSITION FIVE: ·TIME DOWN: 
r• l·:.· 
. .,_. . ~ ' . 

• . . / .. :-:-.r 
•• ·•1 •. 

~--;.. ... 

a.· o·ep.r~ss the CPa-216 RECORD button. The nixie time indi-
cator information.will be recorded on an IBM card.. Th.is is the last bit :. · . 

. ·of information to be .:recorded. on the c:ard. The IBM 526 will eject this ·: • r:.·.- • • 
·fini.shed card and insert a new oneo The CP=216 will recycle back to . . ~'- . >. ·. · >· F ... ,' ,,: :; •.· '• 

position one. . • r ·,: '.! 

~ .:~ . :· . ' • ., 

.·.:•-' '•, .... ~~ . .. ', . . -; . •· .. 

. ' 
..... ---~ • ... _,. __ •-..-~~ , .,.,_,~ • _·-.__,·•••-· ~--•r• •• .• 
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SECT:ION D 

RADAR LOCATING PROCEDURES 

:.,\ 

1 . ,. . . 
!)~ ::; ._ .. ,' 

r.: :,, ;,: •. 

r1-_.,_ . 
... 
~< :, :.-.~=· .· 

!EfiJP striR~~I ,•· .,,·: 
j .. j ' 

•·· .. . . ·~ 

SE6REl . :'· 
,,, . 
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SECTION E 
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