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to the Sino-Soviet defense structure; . fB m si.gna].s o the sighif

. cance- of which cannot be detetmined due o cerﬁain miasing“paramegers ';\@g”gﬁ
‘orithe imbiuty to. locat:a the souzce, contribute less to.ther: ' "‘~. A
dcvelopment of the '8$10P. ' Based-Gpon this ptemtse ’ only. ‘thosé. BLINT . P
signals cousidered. cruly significant, and whigh’ -edn be: locatedﬁwtth o E

processing.wi‘his ;L
.'dreé “ignored. . 8’
ummual regardleaa of whether ox: not it can be located 'ulube

recotded and analyzed‘. All signels conca&ned on gha magqeuckggpe., '
ot i .

8- not to eay that all oi:her sigual\ im:etcepts

‘tot :éﬁ&qut“'. -
in case ‘8 sqbsequent eference to any signal or signal becnmeg PO R
necessary. R : LR SR "' : DALY
i . IR oo LI L TR : e e

ﬂ@thod* - For the most part: the method of. ptocessing the GR@B'} Sl
ELINT datas.was basically the same’ ‘88" thit outlined ‘in»Attactmnc lf' i “_.frq_; o

(ﬂandbook of ope'tation Ptocedurea) .. The" uniquenees ‘of" the g?rll 1
.device d1d, Moweyer, tequire that gt:t:::tam ekistiiig prrocedumaf*and_
(:echniques be modifiedzalong with the' developmen %

and newly developed techniques il .‘,‘5,;.,, e A .

3. ﬂm Regdoug Refetence the "Rapzd Signal"keadout
Attachment #1. The 'vieder used in thas £ilm readouﬁ* ,
specuuy _designed viewer: which displays‘"an uit ‘uany la&g' et’
film. Whareas only thirty (30) seconds of GRAB-I. acrtvit fr'ﬁa
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‘ﬁ:’;’*‘**“i!ifs*sﬁm&]:ﬂisérinﬁnation techvique is accomplished
by creating two separate signal pulse trains, delaying one

train fram the other by an amount equal to the PRI of the
signal of interest and then recording the coincildent bulses.

b. Reference figure 1. The procedure for accomplisbing
this technique is 8l follows:

(1) All signals from the magnetic tepe are fed into
pulse generator 1. The output of this generator is a square
pulse occurring colncident with the input signal pulse.

(2) The output of pulse gencrator L is fed to the
input of pulse generator 2. The output of this genesratoxr
is a pulse train delayed by an amount equal to the PRI of
the signal of interest.

(3) The outputs of both pulse generators are mixed
and pulse coincidence will occur whea and only vhen a FRI or
miltiple of a PRI which is equal to the preset delay between
the two pulse {rains is pregent.

(4) The two mixed pulse trains are now fed to the
external trigger input end the 2 axis input of an appropriate
oscilloscope. The oscilloscope trigger level and Z axis

- intensity level are adjusted cuch that an oscilloscope presentae
tion will occur omly during the presence of coincident pulses,

(5) The PRP bacdwidth may be adjusted by verying
the pulse width .of the delayed pulsz trsain,.

(6) Film recording is accomplished in the manner
previously deseribed.

(see next page)
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a. Measurements: In orxder to achieve the reguired beam
seperation and sween time measurement accuracy, & film viever/
computer (TELEXREADEX) was used. Thls device projects au ens
larped vortion of the 35mm strip £ilm outo & screen contsining
movesble cursor lines for accurate messurenesnts along the X and

‘Y axis. The computer, a component paxt, ulspl.zya the measurae

mente visuelly or a printout is aveilable il desired. ALL
Jepgurements were nads with an accuracy of ooe (1) sacond to
three: (3) decimal pleces.

be Position Determination:

(1) Satellite ephemeris date, containing time, sub-
orbital point and eltitude are emteved into the computer (Burroughs
220) .via punched cards. From this informt:.on a t&ble is
formed rgtaining time, laticude, Longly »@e , altituds cf 2ach
sub-orbital point, and the increments of each of thess values to
the next point, aund the ground speed and heading of the vehicle.
Thie table, when subseduently accessed by time, allows the
interpolated value of each of these parameters to be extracted
for any given tine,

(2) Intercept data are entered intc the computer by
runched, caxrd giving time, assigned signal number. cesn pericd,
beam seporation; and an indication to iidentif) wnd

c. Redar HRenge Computation: For each measurable ivtercept
a range from the collector to the emitter 1s calculated. Satellite
position at the time of intercept is calculated from the navigation
table,
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{(2) Subsequent renge computation is a.ccomplisn.ed. in
the sove morner f‘nr 1w‘rl:h typee of emitters axd is outllue\z in
tachran.., #1&. '

&, “ouation Estimat:.op. In order 0 provide the analyst
an aid ia detcrmin‘.’t,.;;a the omitter 1ocatwn, the ::mayute::' makeg
esd.mai.es of - the puaition.

(1) THe ranae computntions for c.ac.hL B
slgrel ave divided oo three equal (plus - minus coc)
groups. Por each group & bearing is estimated. by compuring
range maznitudo and heading direction change W the co;mui,ed
time end ground spead. - This bearing is matched with {he - average
ragge T6r the @roup dnd an estimated latitude ond loagl \.ude e.’c’ the ..
opecific emm«r is comwted. : ‘ . :

(3) Cor‘re"ponding locations in each of the gzeupa,
deterained sbove, are then averagad: ana an average distence
¥rem the awra‘;*d locotion, to the two most Gistant logabions
is computed. This digtence ie an indicutlon of the pa ttern

of “Ghe r&nge arce clugters -

. (3} A correctioen fagtor (In ) Ls then cmnpuwd to.
@ove the uveraged loeatton out (away frowm the vehicle) to tne

¥ 2 arcs
ange . o Cowper e ,;;,,“. (v)g-..
(:“hh 7 ﬂ E s

- '™ ) Aw___\_" b1
¢ .
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. ’. . ‘,.,4"
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Whan the error 1nckica.tor is suff’ic*en'bly sn.all, the orr«,.ction'
fwétor may be apnlied and t.he oompumr fix usgad as en estimate

. "» EO A ; 4 “ Bl B0 . DLE VIA
LRATED BTN BYEMAN.- TALLNT- <EYHOLE
IRIRERIEEI NS B SLE ) CONTROL SYSTEMS. JoINTLY
| N ) . N . o . v, .
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{(2) Subsequent renge computation is a.ccomplisn.ed. in
the sove morner f‘nr 1w‘rl:h typee of emitters axd is outllue\z in
tachran.., #1&. '

&, “ouation Estimat:.op. In order 0 provide the analyst
an aid ia detcrmin‘.’t,.;;a the omitter 1ocatwn, the ::mayute::' makeg
esd.mai.es of - the puaition.

(1) THe ranae computntions for c.ac.hL )_[
| |sigrel are divided dn%o thres equal (plus - minus coe

groups. Por each group & bearing is estimated. by compuring

range maznitudo and heading direction change W the co;mui,ed

time end ground spead. - This bearing is matched with {he - average
ragge T6r the @roup dnd an estimated latitude ond loagl \.ude e.’c’ the ..
opecific emm«r is comwted. : .

(3) Cor‘re"ponding locations in each of the gzeupa,
deterained sbove, are then averagad: ana an average distence
¥rem the awra‘;*d locotion, to the two most Gistant logabions
is computed. This digtence ie an indicutlon of the pa ttern

of “Ghe r&nge arce clugters -

A (3} A correctioen fagtor (1n 2y) Ls thexn cmnpuwd to

@ove the uveraged loeatton out (away frowm the vehicle) to tne

TanRse arcs.
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Whan the error 1nckica.tor is suff’ic*en'bly sn.all, the orre,.ction
fwétor may be apnlied and t.he oompumr i’ia usgad as en estimate
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of the true location. In actuel use , the intermediate locations
are used to estimate the possible variation in loeation aend to
minimize any errore caused by plotting on a nonespherical surfece.

(5) The computer program is written in ALGOL and is
divided roughly into seven sections as contained in Attachment #5.

(8) ‘The resmultis of crmputer processing are exauined
by an analyst and those gignals wiich evidonee & low conlidence
factor (large error indicavor) dre eliminated from furtier
nrecessing, Only tho signals which
ezn he relisbly located continue to be processed., Eadi range
erc provided as an dutput of the computer is mamally plotted
as a re-check on the anrlysis and measurements made up to this
time. The range arc impact polnts are determined acd the

(7) A second check on the accuravy of the rauge arc
impact point is made by the determination of @n averege line
of relative bearing to the| : &
midstime of intercept and crossing thic bebring wilh the average
range are. The average Telative tsaring is determined by
comrting the mosximm rence are chenge (grou.xd speed of vehlcle)
that conld possibly occur for any particular intewcept (as in
the cage of a redar located dirvectliy arcsd or behlnd the hesding
of the vehicle) sl comparing this value to the actusl range arc
chance that oececurrsd during o specific iateraepi.

Actunl 4O reage gre
Hax range exc A e

Sin &  or Cosecant &

@ belug tie engle to the left or right of 4he vahi
The ca‘vp rigon equals Sin vhien the ectual rr—""zrn ir de
el equals Cos sant  when the gctusl range I increas Lr:_'.

(8) & most proveble position (MPY) is determined by
the analys$ Dy t'lot"iag earh impact point rm mall scole mep

| (L‘-., .x_m.es 200 chart) and selecting e most prohable position
: fidence circle established fou eu.c.‘h tyne

rodar logated, Aneiynig of remilts iz

Tyre vadars can be locatéd with a clreuler error radius
of 50 I and | | vith & 79 NM cilyenlar ervor vhen the
L fc vight anbiguify ean be elininated.

HANDLE vIA W
. HOLE-
BYEMAN-TALENT KE‘{F_ Jo INTLY

cONTROL SYSTEMS
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(9) A final location i selected by comparison of

each DF impact point to all sdurce RGB information. The

fiigtancs each inmect point falls from & previcusly kooun
gite location is recor&od on the redar location listing,
Attachment #6.

6. Repylts: | )

8. Processing of the initiel 92 wimutes of mission dsta
made avallable to SAC included complets avalyvis of sach
intercapt mwmwee of Final sigmfiance. fls procegeing
spcompaszsed 612 separate wiganls of wh.ch 42 could b¢ rellebly
located using the lozatlon procedurce
outlined aliove. . Upon Tecapt of tae camplets GRAD ~ 1 dubs,
procedures wore modified fo limit processing of those sigoals
vhich presently camvot be located. Hiis does pdt meon that
these signgls (single beem) arve ignared, tut are processed
wntll they sre tdentified thewéﬂ“ r cangidered insigaiflicent,
with raspeot to war plannim'

D, Attaclhment #5 containg a complete listing of ell raeders
located as o rosull of processing the significant portions of
the twenty-one active missions and ave dispiayed on the nap
Attachment #7. One husdved three of one hupdred s\.n.my-uzxe

redars loogtad confirmed existing HOB/CROB infourmaticn. Mg
loeatiore of G redars were deteimined for e first tima, thirky-
five of vwhich nwde o significant contribu ALY m S:IOP war

pPloanning..

¥ 6 # ptchs : :
"1, Handbcok of Operating Procedures
) 3 E L{L.
HI«‘ range ejuations
5, Computer program
. 6. Radars located
~ .

B R
Serr B U Bt By

: : 3 . HJ’\H'JLE VIA iz
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' FOREWORD :

1. Present day ELINT collection faciiities héve:the céfabiliﬁy.Offik;

' producing extremely large quantities of signai data ‘in the form gfffiiu
R 'magnetic tape recordingsL. Unfortunately, howevlf, the analy51s

equipment usually made available does not permit tlmcly readout of

" such voluminous amounts of data. Confrorted with this problem, the

techniques set forth herein were developed and have been used

successfully in minimizing 81gna1 readout‘tlme‘when limited to

standard laboratory equipment. .
(U’ 2. This document classified SECRET to'pretect information which
reveals the scope of effort or the measure of success of electronlc

;,,.-..-

analysis operations. Jﬁ?-,uqu

.. Colonel, USAF. . " ..
' Commander . - i
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" FILMING OPERATION

© PLAYBACK SPEED . = [ -+ oyt

. PLAIBACK GAIN

INTRODUCTION
" BASIC

TIME REFERENCE
TLLUSTRATED CAPABIL'[TI '

‘GENERAL

" EQUIPMENT CONFIGURATION .. =

" PROCEDURAL CHECKLIST

©FILM PROCESSING . l:. -
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’ " SEGTION I
.*  GENERAL

i

PRF MEASUREMENT

| INTENSITY MODULATION FROM PULSE GENERATOR OUTPUT .~ " i~

SIGNAL SEPARATION BY PRF | S
SIMULTANEOUS SIGNALS wn'n ‘A VERY NARROW:PRF SEPARATION

SIGNAL SEPARATION HI RAP'ID SCAN RATE

'SECTION IT

' IETATLED PROCEDURES = -

EQUIPMENT LIST _

FIIM SPEED

1-‘/:«:\01.5 VA

"FILM READOUT Lo S BYEMAN mu:xlﬁ l\t\’“""

coNTROL 5“"3T
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.. FIGURE 1 '  INTENSITY MODULATION

FIGURE 2 ., CONTINUCUS MOTION FIIM F‘XPOSED T0 INTENSITY
- 'MODULATION : ,

FIGURE 1200 PPS AND 37l PPS INDICA'I'ION
“ .+ FIGURE . TAPE PLAYBACK OUTPUT
FIGURE - SIMULTANEOUS SIGNALS

" FIGURE -

3
L
FIGURE 5§ . PULSE GENERATOR CUTPUT
6
7 STMULTANEOUS SIGNALS NEAR THE SAME PRF
8

FIGURE 8 . TWO SIMULATED SIGNALS SEPARATED BY ONE PPS . ' .:

'FIGURE 9 . TWO SIMULATED SIGNALS SEPARATED BY TWO PPS " .-

. FIGU;RE 10 -~ SCAN RATE PRESENTATION WITHOUT FILTERING

FIGURT 11 - SCAN RATE PRISENTATION WITH 'EILTEPJNG :

. FIGURE 12 354 FILM PRESENTATION OF ACTUAL ELINT SIGNALS -~ "l ' .-

FIGUR® 13 *° CQUIPMENT CONFIGURATION . .. - © oo .-17

FIGURE 1L - AMPLITUDE DISFLAY OF EXCESSIVE GAIN. 18 e

" FIGUR® 1§ PRESENTATION “ITH PROPFR GATN AND PRESE'\ITATION UL AR

fITH EXCESSIVE GATN ke
- PaF ChmT B IR .
5
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" pulses, depending on the PRF, will appear on the oscilloscope as two

" receivers and associated recording equipment are used for the =~ .

" collection of ELINT signals in areas of high signal density, humefqgéf;

" time. To separate these signals and perform the required analy31s ;1fi12 :*ﬁl

- on each, by ordinary laboratory methods, becomes a very time con-  if% e

~ tinuous film recording technique is presented which enables an -

analyst to easily and quickly readout that signal information
w:  2. BASIC: Suppose that a pulsed signal is used to intensity

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

~of the given signal is higher thanvthe Sweép frequency, twovor more

'1or more stationary dots. Figﬁre 1 is an illustration of three
.{. different PRF's, 300 PPS, 600 PPS, and 1200 PPS. The PRT and hence :
. the PRF ( RT ) may be determined by measuring the‘spécing'betweeh

 the dots. If a photographic film is moved vertlcally down across

"'record of the signal is now made p0551ble and if a scale, callbrated '
' ;in terms of PRF, were superlmpcsed on the film dlsplay, the PRF could

f-be easily read.,_f’ﬁf;;zt.

' Approved for Release: 2024/06/08 C05025847
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1. INTRODUCTION: When wide open or wide band automatic scanning

éignals may be recorded simultaneocusly. It is not uncommon for éé;_;;f”

many as six or more signals to be present at any given instant of 5jffﬂ BRI )

sumlng and laborious task. In the discussionm that follows a conﬁffifiE?ng:ﬁif:ﬂ

required for identifiéation purposes.

modulate the horizontal sweep of an oscilloscope and that the sweep

the oscilloscope at a slow rate, the dot presentatlon will- be photo-_*'

graphically recorded as vertical lines as shown by Figure 2. A visual

Approved for Release: 2024/06/08 C05025847
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3. PRF MEASUREMENT: Since the horizontal sweep of the oscilloscope @ -

1

NOTE: All photographic illustrations contained in this do‘cument,_“‘
with the exception of Figure 12, were made using the Type .. -
" 302 Polaroid Camera. Where film movement was required § the R

camera was manually moved along the mountmg track.

Figure 1 o .:- o ‘:"; ; Figure 2
Intensity Modulation = . - o - Continuous Motion Film -
: ' o Exposed to Intensity ‘ )
¢ Modulation

o

can be adjusted to the same length as the osc1lloscope graticule~ -
scale, the gratlcule-scale may be used for measuring PRF. Assume - '.,{'f" '
_that a PRF range of 300 PPS to infinity is desired and furt.her that -

the oscilloscope graticule-scale is numbered zero t% ten, reedmg - .

RSN E (AR M TRE A St b TR R Y S M dend)
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from right to left. Now, if the horizontal sweep 1s adjusted to a ,’“

- frequency of'BQO CPS, a 300 PPS signal will appear as two dots,_onei?éid;‘;:e-ﬁfd'
" on line zero and one on line ten ofthe scale: As the-signel PRF Vi{f :
' xlncreases above 300 PPS, _the- spacing between the dots will decreasef?.
‘and the number of dots willdincrease. The . PRT or PRF ( L. ) is.“-ﬁ
measured from the first dot whlch always appears on linngen, to Q;i;iﬁlff f
e .‘1'_A'  the next dot that follows. As an example, if the second dot should
dl fall on line five the PRT would be 1667 mlcroseconds (600 PPS), 1f’{j-7;371;;‘
“.;;;‘ it fell -on line 7. 5 the PRT would +hen be 833 3 mlcroseconds (1200&ﬁff7&5‘:“w
'L? PPS) etc.' The PRT at any- glven p01nt on the. scale may be computedi:iﬂfiwffielﬂf“; % :
~ and then easily converted to PRF, if de31red.' The chart on page h i
is a computed listing of PRFs ranging from 300.PPS to 30,000 PPS.
The numbers O to 9.9 on the chaft eorreepond to the same numbefs ondfﬂiﬁff'i
kt;’LQ the oseilloscope gratieule-scale. To illustrate, assume‘that‘thefﬁiﬁ??f?*f;:=
| second dot, or line in the case of contimmous motion filming, of gf;ijiﬁf;)f‘i
sighai falls on the scale number 6.lL. Locating €.L on the chart | ‘
“‘~reveals a PRF of BBH'PPS. Figure 3 shows two signals with different o
'ld. PRF'S; Using the superimposed scale in’ con;unctlon with the PRF ‘m;§;i'
chart, the PRF's are easily determined to be 1200 PPS and 37k PPS."'_ P
AieAny PRF range may be selected by merelydedjusting the oscilloscope - ' ;;r{ﬁfyi R
seeep frequency to the ldwest&?RF desired. However, if the sweep
ffequency is other than 360 CPS, e convefsidn factdrAmust be computed
’ in d*der to use the-Chart on page L. Tﬁe conversieﬁ factor is ebiainedﬂfr,

by dividing the sweep frequency into 300. This fectof_li-s then divided

-1'..1nto the flgure from the’ PRP Charg.. ~_~;}:tfﬁ;:ii?uf
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L - : . 1200 'PPS and 37l PPS,IndicatLlibnn--
. ' EXAMPLE  Sweep Frequency = 100 CPS ‘
; ; ..‘ Scale Reading »;- 5 ' j:_f. o
e  Doternine FRF - N
- | Conve'rsion': Factor- % ' 3 ::
5 Scale Reading 5 = 600 (from PRF Chart)
, ' Actual pRE = 690 . 2oo PPS "
- R
The film viewer used for readout purposes must contam a superlmposed L
P scale proportional to the oscilloacope graticule-scale. ! One successi‘ui
: arrangement is to draw the scale on clear acetate and attach it directly

Approved for Release: 2024/06/08 C05025847
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' %“H?if-‘ " on to the viewing screen. For adjustment”and‘allgnment purposes a

A
b
-
i

_51ng1e frame exposure is made of the osc1lloscope graticule-scale at

the beginnlng of each filming run. During readout, this photographed -
scale is adjusted in size, by the viewer image enlarger adjustment o ’
‘_ff} to c01nc1de with the scale attached to the v1ewing screen.' Hav1ng the f;}

= ;oscilloscope‘scale illumination adjusted to moderate intensity during,iiiiadA

" the filming operation will result in ten vertical llnes being presented £l ERAE N

" .on the film (reference Figure 12). These lines enable proper scale’ .
g adgustment and alignment at any time durlng the readout process., Ani
.1$addlt10nal aid to proper scale adjustment, is the photographing of ;;
d.,ealibration signal at the beginning of each film runa.i R L

" L. INTENSITY MODULATION FROM PULSE GENERATOR OUTPUT: The signals =

" illustrated in figures 1, 2, and 3 are narrow pulse signals produced v
by a pulse generator. IWhen radar pulses are recorded on magnet1c tfflnlﬁ
li tape; tney'usually are subjected to excessive distortion and beoomeéléﬁ

" too wide to be used successfully for intensity modulation purposes.f":.':‘i";
-:Attempting intensity modulation with these distorted pulses results J
'; in the eXCGSothIJ wide preSentatlon of Flgure h. This condition can y

'J:‘:be corrected by usinb the recorded 51gnal to exterrally trlgger a

a.‘pulse generator which will then produce a slgnal OL narrow pulses at T

the same-PRF as the recorded 31gnal Now, if the output of the pulse ﬁtf':éfai}i.

generator is used i‘or mten81ty modulatlon, the result will be as

e shown by Flgure 5. Both Flgures (L and 5) were made using the same"f‘;:p%,.f
recorded si&na _?Dxperloncr has shown that the w1dth of the 81gnal-§_"v

i presentation will vary somewhat with 51gna1 strength and the amount#g'“::fltw::lu

L HANDLE vIA T
-TALENT. *'"Y"IOL"

ROL SYJALMb JOIN

u'r“n{‘
~TL.Y ,

’_'"""5:""'}—:7-—""" T -ty
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f""", - of pulse jitter present. Some presentation‘srmay seem almost too :
wide i‘or sufficient aceui'acy. Hoy:ever, ‘if the, ce_nter of t}_ie' 7

- ‘p'r"esentatim is always used as the point of meas‘ufenent, acéu'raey‘_
of .measu;'e_ment of. even the _vei‘j} Vide’ :.’signal: preaeﬂtatibne' w111 not

diminish appreciably.

. Figure L . B | _ . Figure 5

Tape Playback Output - ' . ', Pulse Generator Output

'_5 SIGNAL SEPARATION BY PRF: An extremely advantageous feature. of

- this readout method is that almost any number o_f sinmltaneous signals
may be effectively separated by PRF.. Simultaneous Slgnals cause
alternate triggering by one signal and then another and any given

signal within a multiple signal group w111 causé sufficient triggering

-4 S . - . ) Y ey " -

T

o
ﬁVHoLfasaﬁﬁﬁE
cow'mox. a\'srssms Jom:u?

s

’

7 AT ,.',"ﬂ?j"""s’ TR
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to permit relatively easy separation and identification. The

triggering produced by simultaneous signals will cause random dots

.
e

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

, degree% with the readout proceSSg: Figure 6 is a. film recording of

two simultaneous signals, By means of the superlmpOSed scale and the

. PRF Chart the PRF's are found to be 337 PPS and 357 PPS

'};.: o Figure 6 s tf“ff S _ Figﬁre 7
~ Simultaneous Signals - - S L Simultaneous Slgnalu‘
R ' S S Near The Same PRF

j'ﬂﬁi 6. SIFULTANEOUS SIGNALS WITH A VERY NARROW PRF SFPARATION'-’When
two simultaneous 81gnals are so near the same PRF that they w111 not

separate into two distinct 81gnal presentatlons, an "X" pattern as.

8

T R
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' two signals are occuring simultsneously, one at 30C PPS and one at

- '301 PPS. First one signal and then the other will trigger the X
. 301 PPS signal will move accross the scope, say from rlght to left.
- will move from left to rightw' So, 1n effect, there are two 81gna11
.pulses (or dots) mov1ng 1n opposite d1rection and meeting at a
~point (center of "X“) representlng an addltlon of the two PRF's.
_ This action coupled w1th the mdvement-of the film,_procuces the

';i appearance of the "X" pattern. For ali,PfaCtical prposes, when

- indicated by a single signal fresentatida. The conflguratlon cf

- Figure 9 shows two signals separated by two PPS (’OO PPS and 302 PPu)f;

* at an uneven rate.

Approved for Release 2024/06/08 C05025847 """ B . .
Qrenr )
VEUINL SR .
.#:FTI7TﬁT'Y“‘”‘“"“fMﬂ*%%we el }

oscillosdope sweep. While the 300 PPS signal 13 trlggering, the

V

When trlggerlng is caused by the 301 PPS 51gna1 the ?OO PPS 51gna1

ST T I e

TR e

Y

. A
this "X" pattern occurs, there are two signals, with the same PRF?i

‘the "{" pattern and the 1nterva1 with vhlch it occurs will depend
upon the PRF dlfference. Flgure 8 displays the fllmlng of two

51mu1ated signals, separated by one PPS (300 PPS and 301 P‘S) whlle

Approved for Release: 2024/06/08 C05025847
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.- The very wide and cluttered presentation shown by Figure 10 is due to

“‘j_a frequency equal to the scan rate, is;pow~available for triggering

‘Figure 9.

Two Simulated Signals . .~ - Two Simulated Signals”.
Separated By One PPS - S "u. - Separated By Two PPS

. the presence of the signal PRF contained,within the lobe structure
 plus the PRF of any simltaneous signaie preseht;_ This can be corrected
by filtering out the PRF‘(Figure 11). Once the PRF is eliminated an h

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

Ve

the pulsezgenerator.ﬁhich in turn supplies the narrow pulseS’fcr'propér«V

intensity modulatioﬁ; The definition of the signal presentation is

greatly 1ncreased as shown by Figure 11. Note the clarlty with’ which

both the major and intermediate 1obe are indicated.;_The,eame_signal;

oy s F
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‘was used to produce Figures 10 and 11. Scan.rates-¢xnay :bé reédout';:

Y At e e S 4
.

. X

o in the same manner as PRF (reference paragraph 3). ;. The scan rate

v e

. 'Sweiep Frequency - 10 CPS -, 8

Conversion Factor = 33-29- = 30
T 10

)

=

e

o0

e

KXoy

'ng

7
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&,

&%

TS
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‘. ' Scan Rate Presentation
.+ Without Filtering
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. - TIME REFERENCE: In order to measure signal duration;“scaﬁf

. time, etc., and tc enable proper time cerrelation,f
some form of time reference or event mark must be displayed on the;i
- film, Tbis is easily accomplished since most continuous motion

i
oscilloscope cameras are equipped with a timing light. This timing

| light usually consists of a gas filled lamp (Argon) which, when ‘

._ subjected to the.proper firing voltage, will<expose one’ edge of them
V_film_to a Spot'of light. If the timing light is exc1ted at regular A

" time intervals, a series of dots will appear on the<film correspond-f;

ing to this time interval. Figure 12 shows timing dots" at ten second}
-intervals (left edge of film) -In some cases the magnetic tape ii' '
g,recording may contain a timing signal which can be fed to appropriatei
\f'f event marker equipment and the output of this equipment used to '
L-'_'"excite the camera timing 1ight. Usually an amplifier will be needed
2 sbito increase the output of the event marker to the required firing

" level of the timing light.

i’g 9. ILLUSTRATED CAPABILITY: Figure 12 is an»enlarged print‘of a fuﬁl

35MM £ilm 3tfip‘°f six actual ELINT signals, and is3used to more . S

A PPN 3
Ry .3;;—«-;5]_-‘».—.,,...,...,.* T e b gt o sy - = e g

. . realistically illustrate the capability of this technique. 'Relativeli’_

o

:r.l weak signals were intentionally selected to indicate reliability.

; oscilloscope sweep frequency of 300 CPS was used and the time'dots aref&

"at intervals of ten seconds. The attached scale along with the PRF

Chart on page L will enable PRF determlnation of each signal. Forl_

N .simplicity of explanation, each individual signal is numbered. The .-

%.'following information is obtainable: ' ?n f.' R -HAN A
e L . , DLE.'

" ! 'l. ' - o .', o Lt N .. , A “ .. ..M.. ' BYEMAN.TALENT l’“"! ’A’w -

A 7[{:;*>;1f,? C e e CONTRG, el ‘ﬁﬂmw”

O ’f“ ; F’ Ly ""ny W

T Lt B ey Y, TN TR
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Signal Number-lgleRF - 967 ;;f

s nE R - Steady Signal _
‘ ‘ ) Signal Number 2: PRF - 333 ?“'

Scan Time = 19 3 seconds

e L i _
AN ‘ S . Beam Separa_tion =1 O_seconds
- Signal Numbér,,}:‘;_: _PRF - 370 .
P Scan Time - 10.0 seconlds,.'
o A -PRF - 35h - ;
a S :Scan Time - 18 S seconds
T e sk Number 6 PRF - h17,'

-

ENE

S 2 NOTE'z' The Gerber Variable Scale may be used to facilitate

Approved for Release: 2024/06/08 C05025847 = |



.
s i

an

e

. it
RS

g rodT

DTN

PN -
R S N

£

: .
et LS G

AR

PR

{2

Sk

£ .

el

ey

S

HOL:

AN vra
LINTKEY

ot -

RS
R Y .

tual 

At

Figure 12
g

:fil Presentat

S

3

",Of

ion

2024/06/08 C05025847

Approved for Release




c05025847 .. o - i
S o DAk Approved for Release: 2024/06/08 CO5025847 e
= " ; ; ;" "'fvr_gr".-‘.m:.?,,‘:.:.....ﬂ.u.‘,_.»,__ . N i .

i ? 1 -3 ; N oo - F .

ig IUE" OLGRE 1
f YEURES 1)
SECTION IINTimom— B

* DETATLED . PROCEDURES SN

K o .;iil, GENERAL: The procedures that follow evolved from a ccnsiderable'[}‘:zf£
.';l amount of research and experimentation and. have been used to a high |
degree of success. The: equipment necessary to perform this operationf*""wu

L may consist of standard laboratory equipment and need not be confined{fi.:°ei; i

PN
&

to that 1isted here. -.fj R R
2. FILM[NG OPERATION: . -

- Equipment List:

1{ﬁ(1)1 Oscilloscope, Tektronix 535
o (é).__.jCamera,‘Dumont 321A. .
»._._, ;'?'.(3),'P1ayback Equipment, "C" Rack.
;ij(h)-_Event Marker Equipment, "F" Rackr}’.

.E‘(S) Pulse Generétdr; LA-593., ‘}';f"

" (6) Electronic Counter, Berkely Model .7350. .

(7) Filter, SKL Model 302.

"f.ﬁji';. f (8)4 Oscillator, Hewlett-Packard Model 650A..gﬂ{7‘

(9) Amplifler, AM-L65/FR.

. " b. Equipment configuration: See Figureﬂl3;-'
. c. Playback Speed: A definit.e advantage of this technique is - - ]
. - .that the magnetic tape may be played back at speeds higher than the ,;'772:‘:

‘;;l uf1<7j'q f,normal recording speed. Excellent results are presently belng

W@

'*{.:ff ”péf:f obtained by increasing the playback speed to four times that of the

" normal epeed. In order to use ex1sting PRE scales and to maintain

1 ‘uf_7;:;=f proper film density, when the playback speed ie increased the

HANDLE \IIA -

: --BYEMAN m ENTKEYHO!™ mw
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T5.;'naturally if there 15 insufficient gain, weak signals may not be’

° recorded. Figure lh is an amplitude display of the result of : an

L minor pulse, caused by distortion, of much less amplitude. lf'

.—ﬂportion of Figure 15 shows the 31gnal of Figure lh with the proper \,N,,§ S

" oscilloscope sweep and camera speeds must be increased preportion-f7fdf;i~.é_:fﬁff

: “ately.
by PRF, at 3 3/L IPS, the ideal film speed is 2, 5 inches per minute.ﬂm_;"“"‘

i *m,of 10 inches per minute, or the nearest to this that is available.'fif

_';;'. If it is desired to film signals by rapid scan rate, decrease the_iisf
,.' £ilm speed to 0.8 inches per minute for 3 3/h IPS playback speed and

:;‘to 3.2 inches per minute, or the nearest to this available, for a :‘ i

iﬁfplayback speed of 15 IPS. This ‘decreased film speed for scan rate.?

‘isfilming is necessary.in'order to maintain proper signal density-onig

" the film, | I BT,

; ‘i'.the proper adjustment of the playback gain. In some instances”:

 excessive gain will result in false information being displayed and

* excessive gain setting, (Figure 1l is a Polaroid photograph, hence fi;ﬁi3‘f'}

_excessive gain is allowed this minor pulse will trigger the pulse

) ;generator and cause a false presentation on the film. The top

.“ff;gain.eetting.‘

o vres -.,..,.,_...,..._..—.-.- L s LTSV P

R Approved for Release 2024/06/08 005025847

d. Film Speed: Experience has shown that when filming signals -

Increasing the playback speed to 15 IPS would require a f1lm '7eed

N i

e. Playback Gain: Particular attention should be given to“_fﬁ

the sweep appears in reverse. When'viewing the photo, sweep is frqme‘;f?”

right to left.) It can he seen thatffollowing the major pulse is-a?f}qip

The bottom portion of Figure 15 (same 81gnal)NDLg vu\ SRR

: -t

16,

och
TER LA TETNCIY VR b o e EIE MR SENCIN ot o R4 ok
R B e e A e
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TAPE PLAYBACK
("C" RACK) :

PULSE GENEKATOR
(LA-593) -

EXT - SYNG PULSE. .

OSCILLOSCOPE
(TEKTRONIX 535)

ANT - L TRIGGER

ooov SIGNAL -OUT SYNG . .- ouT - ouT. | Moo . . INPUT
0 — 0 Qe—— o - 0 ) o 9
k . .V L , . L - .;: - 2 H
* FILTER - (
_‘.(SKE:SOZ)
EVENT MARKER 'ELECTRONIC COUNTER | AMPLIFIER _
("F " RACK) - (BERKELEY). | (AM-465/FR)
4o T
< °9'T",~;,, ST O I » # OSCILLATOR IS USED WHEN A TIMING SIGNAL. 1S NO‘I’
T e e AVAILABLE ON. THE TAPE.- ' . ' ..
% % OSCILLATOR - .| "~ RN RIS

(6508)

.- FIGURE I3~
EQUIPMENT CONFIGURATION®

CAMERA

(DUMONT 321A)

TIMING
LIGHT
o
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Figure 1l

Amﬁlitud.e Display Lo ' o Presentation With Proper
. Of Excessive Gain - ¢+ . 7 Gain and Presentation .
’ o ' With Excessive Gain '

'f. Procedural Checklist;: The followlng is a step-by—step pro-‘

3 '\'_Yi 10’-.':'%&?%-
’CONTROL SYSTEMS JOMAITL

Approved for Release: 2024/06/08 C05025847 [
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'gf:rate frequency to be filmed.

<4f; sary if playback speed 1s to be four times normal.
"5 O macroseconds.

Lot

cL Now turn the STABILITY control left until the trace disappears, then,-

. two or three degrees fUrther left.
" the center of its range until the sweep is triggered properly

"~ clockwise.’

:».morc dots.

— p051t10n the first dot (extreme left) so that 1t is perfectly allgned

_w1th the left end of the graticule-scale.

ﬁllzf_dot is perfectly alioned with the rlght end of the graticule-scale.

prproved for Release: 2024/06/08 C05025847

3) Set pulse generator INPUT SEL to INTK

(L) Set pulse generator s off - ) switch to ( - )

(5) Set pulse generator PARALLVL/SE PARATE switch as required
(6) Set pulse generator 1mpedance switch to 2000 ohms.""' F
i o

- B

(7) Set wp Berkerly counter to read PRF.

(8) Adjust pulse generator to the lowest PRF or lowest scan “SAt,Jﬁﬂi‘f’-

" Four times these readlngs will be neces— ?Tﬂ-'

(9) Adjust pulse generator pulse width control to approximately;gl' G

- (10) - Set 0501lloscope TRIGGERINu MODE to AC slow or DC. "
. (11) sSet oscilloscope TRIGGER SLOPE to EXT ( / or = )

(12) ‘Turn the oscllloscope STABILITY control full right.3.

(13) Turn the oscilloscope TRIGGnRING LTV“L control toward

(ll) Turn’ the oscilloscope INT“FSITY control fully counter-‘tjﬁﬂ‘

The output of. the pulse generator should appear as one or §f35= b

(1@) By means of the oscllloscope HORIZO\TAL POSITICN control

- (16) Adjust the oscilloscope TIA“/CM control untll the second - o

: }-

LEH P E
’,YNMAN~TALENT~K"
;foyreoL syei
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(17) As & chccu, increase the pclse generator frequencyv’" ? ; o
until three dote appear, with the center dot 1n the exact center ofl';?"w ‘
the graticule-scale (1ine S)

' The Berkerly counter should now'read

e

(c) Oscilloscope vCCUS

(d) Oscilloscope INTENSITY.

(e) Oscilloscope ASTIGMATISh.,

e ShL filter to properly filter out the signal PRF's. f"7v.~“

g PR (20) Set pulse generator INPUT SEL to T ( / ox )

'r}?‘ background noise.

;fﬂf_‘ T (22) Adjust playback gain untll random noise dots Just

’chﬁflfﬁ'bégg begln to appear. J.':

(23) Locate an area on the tare with signals present.r Now,

repeat steps (18) and (22), 1f necessary. Hagnetlc recordirgs with

\MDL): WA

;;: ST KEYHOLELWSM ji

PR A S S AR 0 T B RS
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i . ) ; . 2 ‘ i ‘
“(a) 2.5 IPM for 2 3/l IPS PRF filming. H

R i I | | |
PN oo - (b) 7.l IPM for 15 IPS PRF filming.
_néiﬂifg§§ffﬂfj. - (e) 0.8 IPS for.3 3/ IPS scan rate filming.
‘tf'fwf:f_ :Q“éf ' 'l‘(d) 2 5 IPM fbr 15 IPS scan rate filmlng-”

i'.(27) Set

camera timing light switch to QLMOTE.fz

i .:yfexposure time.‘ ?, _ J:_ _
g (31) Adgust oscilloSCope scale ILLUWINATICN control fori%
 ”? ‘moderate intensity. ,,_.1;iif' S 37 : ‘ 4‘-f jEﬁ:‘

(32)1- ake several exposures of the osc1lloscope scale u51ng}
‘FQ?:.approx1mate15 15 seconds exxosure time.?j

4. .;". _~  - (23) : Set pulse generator INPU“ SEL to. INT.

‘&*i: ;;f} (3h) Adgust pulse enerator to an approprlaté~PRF
' a calibration signal. _ 7 ‘£{§" ‘;f; | i
(35) Start Camera: ' L
(a) MOI‘OR/RY“\‘[OTE switch to MOTOR.
(b) TDRIVE/EXT CIRCUIT ‘switeh to DRIV"‘.
L (c) TIMING/%MO’I‘E qwitch to Rmorn.f

’i}jjfaj;aum
e (39)
wm

=3 R A

Assurevthat oscllloscope scale 15 moderatel”

Approved for Release: 2024/06/08 C05025847
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i .
: ) e

; 'ﬂ%‘*g) P ' (Ll) Start camera. (Reference step ’S)

B e S T amn gy sy o s ]
o -

(b2) After camera i started switch DRIVE/EXT CIRCUIT sw1tch ilf

back and forth to assure camera shutter is Opbn.ﬁ 1‘;- : : :ﬁfﬁ

ét (L3) Start playback equipment | 'zF“H : .,;-. | {;;;
(hL) During f1lm1ng operation, perlodlcally check fov proper .. | i;
vp;' ._ - . scope presentatlon, operat;on of tlming light, etc.A Make any.readjust;';; ,3:
' ‘lll, ments necessary. B ol : . | ﬁ: . R »

A 1~5-,{: 3. FILM PRCCESSING: The film currently being used for this operatlon -fﬂtﬁi; W,“

SO ~;,. con51sts of the TRI- X tyre. Experimentatlon has resulted in ‘machine - | ‘fff
i:,'i.‘,: processing, usingvD—lQ developing solution with a- developlng.tlm? pfi‘jf _.ff?’
e .ﬁl‘ seven (7) minutes. With the_eamera aperture setting used (f;léj anddifd' "rg

| -lﬁiﬁ'. & fairly bright scope Presentation, this developing formularprodnoesZ"" {iz
v ;Ev€ R a film negative of sufficient contrast for ease of reading. | ‘ -
Ld?'iﬁwgfxu L. FILM READOUT: The only equipment reqnired for readout.of thé;'.?r;5€?féé€?.: i
|7 filmis a 35100 filn viewer, siniler to the RECORDAK type, equippéd~i‘¥i;; f;?gfﬁf,j;{:}r
-  with an appropriate PRF scale (réferenceléection Iy Paragraph 3) andsziﬁfn;éVf;ggli E% |
€;‘~-:f‘:j a film light table for use in annotatlng the film w1th real time. e i
B The readout procedure follows: | ‘ if

a. Annotate the edge of the film contalnlnr the timing dots w:tr

real time. Any time 1nterval may - be used by merely countlng off the

number of dots correspondlng to the interval de51red The time may

Pl - 2
LR I

be wrltten dlrectly on the film by means’ of India ink and a very small :ﬁ

7 pen. - o i kS
. A _ . _ s L . S .--,_‘ . l'
'b. -Thread the'filmibn to the viewer.;' f X B i

o C._N

e
CEN
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Ad. Adjust viewer for proper focus.

e. Adjust viewer image enlarger control until the graticule- a

1

* ' viewer screen. .
f. 'Advance film until the calibration signal'appears} o
s g. Check PRF of calibration signal by means of film4viem‘er:.'i5

scale and PRF Charts This reading should coincide with the PRF

'f; reading noted at the time the calibration signal was filmed..
become mal-aligned, proper alignment can be made by means of the

»Aoscilloscope scale illuminated during the filming, - therefore, they

;g” correspond to the oscilloscope graticule-scale.

- than 3oo CPS).

b Conversion Féctof-. 300 :
- o Sweep Frequency

'~-*ff-' j Note which scale number signal of interest falls on.
k. Locate scale number on PRF Chart. Qead PRF adaacent to’ ‘

this number. o .f";»"-t"' '{;". 4'? i;ﬁlf'

ERIRN

sfactor for the true PRF or scan rate. %f,j”

m. Determine scan time, etc., by

.means of the timing dots on the edge of the film...

4 scale on the film exactly coincides with the scale attached to thelg;;?

vertical lines on the‘film. These lines are a result of hav1ng the

P i.. Determine PRF conversion fsctor (if sweep frequency was other ’Tﬂ”'
i—‘ k"'“-’ 'f | I T . ’ 1’ . - LA 'T', .t.: - : o '-‘ S --4' s

o 1. If using a conversion factor, divide the PRr reading by this

. Gerber Vériable

h. If at any time the film and the viewer screen scale shouldi;-fti'{grfg

Scale is recommended for this purpose.~f"t

Approved for Release: 2024/06/08 C05025847
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n. Determine 51mu1taneous signals w1t,h a very narrow Pm
séparétion by not:'_:ng the vformaﬁ;ion of ari "X pattern (réferen;e
Section I,A f}é'x‘agraph ¢). |

o. The number of 51gnals pru,sent,. sig nal on and oi‘f tlmes, m,v.,

is self ex planatory. e
2 'r.

HANDLE’ VIA
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FORWARD- ;
The procedures outlined in this handbook are intended to provid.e'_ '
, . a reference guide to persornel involved in the film processing, sig-
o nal readovt mission analysis and reporiing of ELINT data derived from ..
‘e ferret missions. While not a technical publication mathematizal terms = . ... .
and formulae are used when required-to make the procedures being de- S
seribed more concise. £ o .
* Throughout this handbook reference is made io 544TH RECON - . ..
TECH GROUP manual, "Rapid Signal Readout", dated November ]959 ] RS
and the ""Handbook of Opemfmms. CP-216/APD-4", ) SUTE S
i
P
(l’e.u-»" .o - . .4’"
Heean DL
{ T VW= HANDLE VIA- - -
o M B‘(EMAN-TALFNT! "MOLE ”:r W
o ”
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N 1o
_— 1. PURPOSE:. To establish. prm"c’dl YeE 6 be u«ed inthe 7 b
processing of missior daia. - S

2, SCOPE: Tm.s. procedure covers all phases of mission ISR P

processing of ithe Special Projects Section. | o, ;\

3. GENERAL: The procadures ouilined are intended o provide
a reference guide to personnel involved in film processing, signal _
readout, mission analysis and repori,lng of ELINT drua derived from .
ferret missions.

4. PROCEDURES: When all mission dais is :rex:ei.ved.., a determ-
-ination will be made to establish a mission processing priority. This
priorily will be dependen! vpon the existing workload and results ex-
.. pected from mission analysis.

. 4.1 FILM PROCESSING: All misgion magnetic tape recordings
- containing ELINT signals will be {ilmed, using the method ouilined in. . 7 .7
the 544TH RECON TECH GROUP manual, "Rapid Signal Readout”, dated BT
November 1959. All references in the { ailnwmg sub-paragraphs permm '
: to procedures out,lme in Section II of this mammJ
' \"" a. Cahbmte the equipment and adjust all commls as indicaied = . i
in pa.ragraph 2LA oo A S

b. Reeocdmg» of "P'" and "L" band receivers will be filmed.
..at an oecillnqeope sweep frequency of 30 CPS, (240 cycles. pulse generator
. frequencyj”." " reference paragraph 2£(8) ). This osecilloscope
S Sweep frequwncy W)Jl display readible PRF's from 30 to 1000 CPS

ﬂfdﬁ R '-

. Recordmgs of "S" and "X band receivers will be t:lmed
at an oscilloscope sweep fragusney of 300 CPS, (2400 cycles, pulse generator
' frequenCy] , refevencs pavagraph 2£(8) ). This 0s m]]nqc“ope

sweep frequenc.y will display readable PRF's from 300 to 3000 CPS.

S d. _AdJuet the camera znd {ollow procedures cutlined under - B
paragraph 2f, steps (24) through (37) und (41) through (44). = . B 2

(1) Refercnce step (30). Duts, phlate will include: L [

" Mission Number

Approved for Release: 2024/06/08 C05025847
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- ( 2 ) Ref&x;ence Se mn .I paragraph 8 and Sechon I, step
(29). ‘Antenna swiiching on System Vi recordings is indicated by a

.. changing tone recorded on a separate channel of the mission tape,.
., The ouiput of this channel will be connected to the "F" rack Event
. . Marker and a 1000 cygle f11€9r~'

"I‘be outputs of the "F" rack and the
an“amplifier, where the signals are -

1000 cycle filter are both {ed in

_.-,1.'_,” R

( 3): Wlth the vo]ume of the tape recorder set at optlmum

' gain, the tape will be- closely momiored s . L , i

" e.. EXPOsed f11m will be hand carrmd to the Target Center o
.- for developing.and will be plcked up by’ Spec1al Pro;ects personnel o
< -when ready. -

£, Al éignalé within fhe sensiiive area. wiu'bé analyzed,
using the procedures outlmed in Section C of this Handbook. (This in-

. cludes those unfriendly rada: rs wboqe range is sufficient to cause them -

to be intercepted at leng ranges; §ometimes as far away as the staging -

R _base of the ferret aircraft). . ’I‘he film will be-scanned for the ex1stance_ -
of signals outside the- PRF illmlfrs ofvt,he«sweep frequency seLtmg used S
on the initial film. run. ; v AP

2

(1) Signals' : th_rra PRF less than the 63&]108(30159 sweép

T freque ncy at the time of fﬂmmg Wlll show ev1dence of tbmr Pxxsfance

Approved for Release: 2024/06/08 C05025847
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... increased to a level sufﬁcient *o trigger the timing light 'of the camera. ST
4 - Insurethatthe 1000 cyc,le fone (mduca"mg right antenna connected to the -~ ~.°"

< aireraft receiver’) causes the camera liming light event marker to ey

‘i illuminate at 10 second intervals, The 3000 cycle tone (indicating the - SR
. left antenna is connected to-the réceiver) should. cauge the camera 77
~ timing light to light contmuously and blink off at 10 second intervals, -

.. .In the latter case, the phase d]ﬂference between the 3000 cycle tone SRR
~and the Event. Marker outpu" causes the blinking every 10 secondsu PRI S
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film. a0 N
Ty 3 e s ‘ , B
- (3) H‘numsa! signals or signalg out sl.dg the PRF limits of ‘ oL
the sweep frequenr'v settings used on the initial run will be re- -checked, e
using analysis equipment and procedures that WLU best provide their .
characteristics. e
: A
g. Rec elver OFF time, or DC power OFF time is usvally .

more easily determined than the initial start time. Therefore, the film - .
~ is usually more accurately timed backward, from the receiver OFF time. .

' 4.2 READOUT: Prepare the film readovi, wsing procedures
AR outlined in Section C:of the Special Projects Handbook. ELINT DATA : R
. RECORD, 3902nd ABW Form 85, will be used to record the resulisof .~ . 7.
each mission aralyzed manually. A

a. Enter the mission number and readout date at the top left .
of this form. Draw a line down ihe center of the time column and anno- o
tate i,he top colums as follows: {from left to right)

..Slgn.'al Number

Time On {Zulu) '
\# o o TE-.Time Down, (Zulu.) B R .
Total Time On - ) ' Co e SR f“

‘ _ Scan Time L S

 PRF

-Set Type
: . ,.Rema,rk;s

(1) T}m SET TYPE column is not fevqun”ed to be filled m
du.mng film readout. : ,

(2 ) REMARKS Enter sny periinent data thut my be of aid
in determining set type. This column will be used to indicale signal
quality, if below normal, or {o explain unusual signal displays. .

CHANDLE VI,
N- TALENT-KEYHOLE Giccbnice -
woTROL svs-rsms JOINTLY

N . -
PR L
h {
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{the REMARKS section, indicating @l this s‘ondlhon ~exists and th mdg—
netic tape recording will be reviewed to deiermine the type of scan, a- AT
long with any other unusual characteristics of the signal. o -

1
_._‘_—,M—"
' e o b e -

c. E::]type signals require addifional measuremanis, - _- A ,
during readout. (Reference Section E of the Special Projects Handbaok),

time, total sweep time and ihe ratio (factor) of these S e

- intervals.

" af signals... The shoriest time between each illumination (T1) R

too weak to read, etc.).

'flown and annotated with the following mformmxon

111ummat1ng the au'cmft will be depicted by color(,d hnes\a.long the

times, in addition to the aircrafl altitude, will be noted on the ELINT Cod
DATA RECORD, immediately below the TIME ON-OFF entry for each EER

signal, or on IBM cards in the proper programmed columns. If signal ‘ R
duration is less than.8 to 10 minules, readings will be taken al one minute . . ; .-

signals will be annoiated in fhe same manner

compared to the lon.gesi: time between illumingiions (T2) and the ratio .
(factor}) of these timaes will be noted, in addition to ihe altiiude of the air-' '

craft. Readings will.be made in one to three minute intsrvals, as out-— : 3
lined for mtemopis, i

o If range information cannot be N E
read out, an explanalion will be included in the REMARKS column of the - BN
ELINT DATA RECORD and/or IBM card. (i.e. single beam, nod rate

f. ‘Upon corapletion of initial readout and recording of this in~. 7Vl
formation on the ELINT DATA RECORD or IBM card, a transparant over- = - 1%
lay will be prepared for the entire route flown. The time for all major =~ .-
turning poinis.will be. indicated along this route. =

(1). Compute aireraft pogition for all t]mf‘@ of V- Beam or o «

Height Fmder range arcs. : T
(2 ) De*tzermme» which side of the aircraft (lefi or righf' ant~ . *
enna) is intercepting the signal and draw each range arc from the pos:hon . .
determmed in the preceding step. . 4 o R

g. A seuhon of JN Chart will be preparnd, ahowmg the route - .

- Time of Major Tu*'nmg Points ' e,

New or unusual signals, or signals of interest - .-~

s b e
track. L , N oo R S

ORSECREL. . b

(v E W R ] ;

R4l e OVEMAN o ANDLE T
Lx A NN mt”:NTl(:: vf“‘ P IPA (R
YEMan o HAN B P

AN-TALEN IR,

- a[— CONTRO.L sy Y ‘
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_ " . Unidenlified signals or Unusval
caled along the irack. e

N New sites located by .me\:://:\.;
ranging techniques will be ploited. — Y

A legend, explaining all m'a ms plom d,,, will Ee
annolated

4.3 MISSION ANAL/YSIS: The paramemrc recorded on the IBM
card or EIINT DATA RECORD, and flighi overlays will be reviewed
and a demrmlmbon of set type will be made for each intercepl.

a. ngns]s that evidence new and vnusual p*a:r'ama‘fte'rés will be
thoroughly checked, using all available analysis cqu lpmf i, and a brief
desgeripiion prpparﬂi, to explam the most pmbr«bip type and possible
purpose :

b. Routine type signals that appear in new areas or in greater
number than normal, for any given area, will be considered signals of
interest and an effort will be made {0 explain the most probable

significance of this situation.

c. Previous missions flown in the same area will be reviewed

for possible correlation ar confirmsation of previousky reporied.
assumptions. .

d. :All available sources of int@lhge ¢ will be reviewed in,
an aﬂiempi to gorrelabe other u(,m' tles with gach mission,

e. The Data Center will be gueried for all gvailable couatw
eral data in the event additional information is reguired on a specific
location.

‘° 5, MISSION REPORTING: A formal mission report will be pre-

pared for all missions ihal evidence mgmfh_ant or" nmubu‘a,l gctivities, i. -
€. new or unusual signal intercepts, new site locations, etc, The

_chief of the Defense Analysis Branch wm mak,s; the final d@&t@rmmai:i.oh.,‘ R
if doubt exisis, for the nead of any repori. The final report will be pre~ . -
- pared in the i,ollomn.g format: ~ : A

5. 1 GENERAL “To include the following in narrative t‘orm 4
: - e
a. Mission Number ‘ . s
: C HANDLE VIA . v
) " BYEMAN-TALENT-KE YHOLE-%%! o

CONTROL  BYSTEMS JOINTLY
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R

- bands.

| ) DAV B e ey |
b. Date Flown ’U_IMGR_E

d. Date and from whom raw data was received.

5 2 EQUIPMENT STATUS: Indicate quality of tape recording
for each receiver band. In the event of equipment malfunction, in-
dicate time of malfunction and possible effect on mission resu,].ﬂ:sh

5.3 RADAR ACTIVITY: Indicate the total number of signals
intercepted on this mission and include a combined listing, by
type of each radar intercepted. Make reference to the detailed sig-
nal listing to be included in the report following the summary and
explain any unusual signal remarks.,

5.4 UNIDENTIFIED INTERCEPTS: List signal number and

signal up and down times. Indicate reason positive identification can- .- °~

not be made. Include a brief description of the signal characteristics
and remarks that might indicate most probable function of the signal. .
Reference the illustrated flight chart or any attachment needed to
further explain the signal.

> 5 SITES LOCATED: Indicate the number of Radar Order of
Battle (ROB) sites confirmed by mission data. Include set type and.
ROB pin number for each site located. List new sites located by set
type and new ROB number or geographical coordinates. Make refer-
ence to the 11]uetrated flight charts and detailed signal listings, as
requ1red ,

'5.6 ' MISSION. ANALYSIS: Results of mission analysis will be
prepared in narrative form and included within this section.

5.7 SUMMATION: A brief resume of the significance of the
mission, specific intelligence gained, that was not known prior to the .
mission and its effect on the Soviet Air Defense structure will be

" _entered in this section.

L{"‘“DLE VIA
NT KEYHO' E o EERE:

S\‘“TEMb Jom;.;

BYEMAN.TALE

CONTROL
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. (fm.‘? SECTIONC H‘ 3 N l L o
» ‘\ 4 This sectlon deals with procedures for-readout of mlsmon"fl]ms o
. using the CP-216/APD-4 Computer-Viewer. Two types of operations AT
are involved: Manual, where the operator manually logs and. computes = = = _
the mission ipformation obtained from the readout, and Semi-Automatic - -}~ g
where the mission information is recorded on IBM cards for compu- - - O
-tation by an IBM computer. : S
In the Semi-Automatic mode of operation three different formats | il
or run types, are used for recording information on IBM cards.
~Run Type (1): General Analys;su This format is used for re- , 1k
. cording general signal information on'IBM cards for automatic compu~ *© -~
" tation. The IBM card format is as follows: . I
Co]umns 1 through 6  Mission/Signal Identxhcatlon
. Columns T through 12 + Signal Time Up o
Columns 13 through 15 . PRF Codé
.. Columns 18 through 20 + Scan Time Code
T Columns 21 through 26 ' Signal Time Down
S Run Type ( 2 ): Height Finder Radar Range Determination: This =~ ~
format is used for recording information required by the IBM computer .
for computation of the range of the emitter in relation to the aircraft
| position at the time of intercept. The IBM card format is as follows:
| Columns 1 through 6 - Mission/Signal Identification
" Columns 7 through 12 Aircraft Altitude in hundreds of feet -
Columns 13 through 15 Tj Ratio Code
‘Columns 18 through 20 : ’I‘2 Ratio Code
Columns 21 through 26 " Time of Intercept
BYEMAN-TALENT—KEYHOL‘-’ e
i, L cox\rrrem sv:ﬂ' A4S w‘_*-‘
b . |
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MISSION REABOUT USING q‘ o1 09; N B
CP- 216/APD 4 COMPUTER-VIEWER =I5 m e e

1. PURPOSE: To establish procedures to be used in the readout

. of Special Projects film using the modified CP- 216/APD 4 Computer-
Viewer.

: 3. SCOPE: This section is prepared for all perqonnel who use .- B
the CP-216/APD-4 as a readout device. : i

3. INTRODUCTION: The Computer-Viewer, CP- 2]6/APD 4, as |

" modified, is a data reduction and viewing device designed to prov1de
. semi-automatic processing capability of data recorded on 35 MM film,

by the Special Projects Laboratory. It is used to perform the fo]lowmg

~funct10ns
| a. Provide PRF inforiﬁatic}n.
" b.. Measure Scan Time.
" c.
o " . d. Provide automatic time émd duration of intercept in.for-l '; RS
" mation. ‘ ' ' N

e. Provide data input to IBM 526 Summary Punch for auto--. L

matic IBM card print-out.

Special Projects personnel will become thoroughly familiar

with the equipment operation, as well as theory of operation, to be able

to recognize visual indications of equipment malfunction on the monitor -
and viewing screen displays. The time required to localize circuit '

trouble can be reduced through the proper interpretation of these dis- - = - 1‘
L .plays o

4, DESCRIPTION OF FUNCTIONS: A fooiswitch control is used

to change the type of waveform displayed on the Cathode Ray Tube. o
. The footswitch operates sequentially,- simultaneously activating indicator
lamps on the front panel, to provide a visible indication of which of the

five (5) waveforms is being d1Qplaved

4.1 BASELINE CALIBRATION (DISPLAY POSITION ONE):

-The operator calibrates the horizontal sweep of the Cathode Ray Tube

dlsplay by adjustmg the dot dasplay presented in thls function.

BYEMAN TALEN]? Le via

ez na o a S e e e e+ T
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4,2 TIME UP (DIQPLAY POSITION TWO): ‘I!k;ﬁe:rc‘athqdge:R%y;;IER%f

\ waveform present in ihis position will be ignored. Only nixie time in- =~ R A
. dicator tubes at'the top of the viewing screen will be contidered, These = = . ...

are adjusted at the beginning of each mission film, at which time the ‘ el
proper time reference is set in. _ s TR
P~

' NOTE: DISPLAY POSITION FOUR IS NOT USED.

o 4.4 TIME DOWN (DISPLAY POSITION FIVE): This position is s e
- used to provide automatic time down data to the IBM 526 Summary Punch, - . .¥ "
This data is provided by the nixie time indicator tubes lgcaﬂed, at the top ’
of the v1ewmg screen, s

5. EQUIPMENT CHECK-OUT AND CALIBRATION PROCEDURES o

This section contains information essential for procedural adjustment and .

. . calibration of the CP-216. Many references will be made to certain para~ . v -7
- - graphs of the basic document, '""Handbook of Instructions for Computer- L '

‘\\’ ' Viewer, .CP-216/APD-4".
5.1 SWITCHES AND CONTROLS: Thread the film as outline in .
paragraph 3-4b, page 3-8 of basic document. Turn on equipment and . -~ .
" allow a 15 minute warm-up period before making adjusitments or measure~ .-,
ments. Perform the followmg system operational checks durmg the Warm-- AL R
up period: . * - ‘ o T
5,191 FILM SPEED: Set the FILM DRIVE swiich {o. FORWARD, e et
Check the film speed control for maximum (clockwise) and minimum SR AP R
(counterclockwise) operation. (The film speed should change from app- . = .= -5
- roximately 50 feet per minute max1mum, to a point where it stops alto~ .. .. i
gether at minimum). , T L LS
o R
5. 1 2 EDITOR ILLUMINATION: Switching to ON posmon must . TN
cause two flourescent ]amps in the EDITOR to hght _ SRRV PR &
5.1.3 PROJECTOR SWITCH: watchmg to ON must cause the | Cooel
: PrOJector Lamp to hght and the PrOJector Blower to operate. . .. - .- f_ S
HANDLE VIA = IR R
S _ ‘ BYEMAN TALENT-KEYHOLE- Wm@ e
(&r\. o R h : o o . e cONTROL SYSTEMS JOINTLY O “’ ;‘ L
L Gy - RURENETI P
T S L TAD OCADT ;

JES SR NI PRI 08 JHP R ASEU PR
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. 5. 1 4 DIM CONTROL Rotatmg cloclgwlse must"‘demas. RS
fm\ - viewing sereen.illumination. P

: 5.1.5 MANUAL FILM DRIVE: Rotating this cont rol clockwise =~ - .
must cavse the.film to move upward through the FILM EDITOR, Con- . ‘=" (.7’

: versely, counterclockwise rotation results in moving the film down-
-, .ward in the FIL-M EDITOR. . LT e
8.1.6 CURSOR: Rotating the knob must result in it of CURSOR -
" wire above and below horizontal. - . '
o '5.1.7 MAG VAR CONTROL: This control {s not used at aﬁy time,
.+ It must be left in the ZERO position, as indicated by the MAG VAR in~ sl
dlcators located at left center of the viewing screen. LT iR i

. 5. 1 8 HEADING This control is not used at any time. I,t must R i ‘;;_;:'*,_,'.
be left in the NORTH position, indicated by the compass dial located = - .- . " u

o at left center of viewing screen. :
o 5.1.9 HORIZONTAL/VERTICAL SWEEP SELECTOR:. Swistching E SR
_in the VERT position must cause the Cathode Ray Tube display-to o
. switch to the vertical plane. Conversely, switching to HORIZ posmon EEUETE B
_ must cause it.io be displayed in the horizontal p]a.ne : =
- \\ R '5.1.10 INTENSITY: Clockwise rotation must cause an ingrease f,_“';'-"-g' LRI
" .. in the hght intensity of the Caﬂ,hode Ray Tube display. " e " B

5. l 1 FOCUS With the INTENSITY control set for normal

viewing, sharp focus should be obtained in.approximate center of the el T
Caﬂaode Ray Tube "FOCUS" control range. ' T FR
| '5.1.12 YOKE ROTATION: Clockwise rotation of control must re-+ . - ¢ -
1 Sult in clockwme tile of Cathode Ray Tube display. o 1 :

© 5.1.13 DISPLAY POSITION ONE CONTROLS: Set mode switch -
" to MAN and actuate the footswitch to display poqlhon one. Checkthe . . . .5
' following controls for normal operation: . P

.- a., HORIZONTAL.CENT, (POS l): Clockwise rotation of = R
control must result in shifting the Cathode Ray Tube d.i.sp].ay toward S e
‘ nght of wewmg screen. ' p

b VERTICAL CENT. (POS 1): Clockwise rofatlon of control . o 2
must result in shifting the Cathode Ray Tube dlsplay toward the top of EO i
. the v1ewmg screen. . ./ . R

) _ HANDLE viA I
BYEMAN TALENT KoY HOL". ﬂ}ﬁ??‘\i’ ;

et “"O‘! Sr L e LY
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o ¢. WIDTH ( POS 1): Clockwise r(%ta,tlon -of .control Iﬁggg,’re- '
‘ (’”\1 .sult in widening the Cathode Ray Tube display.

" 5.1.14 DISPLAY POSITION TWO CONTROLS: Actvate the foot-

switch to display position two. The Cathode Ray Tube display of this

. position is not used. Only the nixie time indicator tubes will be.con- R

sidered. Position the PHOTO CELL at bottom right of viewing screen. @ .. i i %

dlrectly over the filmed {ime dot display. Set the FILM SPEED to FOR- '~ "i 7
WARD and FILM SPEED CONTROL clockwise, for film speed.of app~

- roximalely 10 inches per second. Nixie time indicators should advance U E

* one increment for each filmed time dot scanned by the PHOTO CELL, - .- 8

_ 5.1.15 DISPLAY POSITION THREE CONTROLS:. Actiuate the L
. footswitch to display position three. Check the following controls for -
. PPODGI‘ 0per4hon . | Sl

. a, Xl nght rotation must result in movement of pu,Lse

fo the rlght and an increasing monitor reading, © .- L
. b X2 Right ro*ahon must result in decreasmg t.he amph- ', bid
" tude of the pulse displayed on the Cathode Ray Tube. R vl

. . S . N
IR o F -
T e T T T

co Y: Forward rotation must increase amphtude of the . = e

pulse dxspla.yed on the Cathode Ray Tube. , "
5.1.16 ' DISPLAY POSITION FOUR CONTROLS: This posmon is
'not used. No checks are reqmred ; . Ceel e T
5.1.17. DISPLAY POSITION FIVE: Only the nixie time mdlcators T
are used in t]us position..-(Reference paragraph 5.1.14, above) P
5.2-CALIBRATION R SR
5.2.1 DISPLAY POSITION ONE CALIBRATION: Perfbrt? cdl_- B R

“ibration:of equipment as fol].ows:

= Set VERT-HORIZ switch to HORIZ, Actuate the foot- G
o :swnch to d15p].1y position one and follow calibration procedures. out- - S
. - lined in paragraph 5-14d, page 5-46 of basic document. - . N

_ " b: Adjust position one WIDTH and HORIZ CENT conirols s B f i
~until 4th dot from left is positioned on the extreme left film reticle L A
lme and the 14th dot ls posxtxoned on the extremen’ r1ght fx]m re?w]e

B T T | . ANDLE V!A BRI
y T 5 BYEMAN TALFNTK YHO!CM%;L% SRR
L R Sy : e TR R el s
T i
S - s ~ _ -; R - . . o };l:..‘.i-.
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: front of the equipment. ,L-

B e

] ..necessa.ry
o

iy T ——— e e

]

5.2.2 DISPLAY POS]'I‘ION TWO CALIBRATION Aclua,‘e the
footswitch to display position two. Perform alignment of clock as -
outlined in paragraph 5-12, page 5-43 of basic document. Initial ‘
time settings may be set into nixie time indicators using TIME SET- - - .
TING SWITCHES located dlrectly below the viewing screen on the

NOTE FILM DRIVE SWITCH MUST BE OFF BEFORE MAKING
ANY OF THE ABOVE SE'I‘TINGS° o

5.2.3 DISPLAY POSITION THREE CALIBRATION: Actuat the - =

footswitch to display position three. Set VERT-HORIZ switch to 'HORIZ;?‘

- a, Roia,!e X1 thumbwheel to the left for momtor reading of

: 200 Set BEARING LEFT END potentiometer (R475), located on the
. front panel waveform generator, so the Cathode Ray Tube pu]se rests .
" on the left film reticle line. A

-~ b, Rota,te X1 thumbwheel to the right for a monitor reading

~ of 000. Set BEARING RIGHT END potentiometer (R477), located with . .
R475 S0. the Cathode Ray Tube pulse rests on the right film reticle l,me;,.

Repeat steps a and b until no further a,djustment 1s

NOTE NO FURTHER DISPLAY POSITION CALIBRATION IS
NECESSARY.

6 OPERAT]ON

6.1 INTRODUCTION This section will deal with two catego:nes .
of readou.t They are; | ,

. a. MANUAL, using the values obtained by the CP~216/APD 4:‘; .
for manual computanon and recording. o =

'b. SEMI-AUTOMATIC, using the IBM 526 Summary Punch

~ for recordmg information to be seni to the computer.

The f1rst category to be outlmed will be MANUAL, PR

6 2 MANUAL READOUT:

A By,
- 6.2.1 INITIAL PREPARATIONS: : cozfi[-rg P

Approved for Release: 2024/06/08 C05025847
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Ca. Prc‘pare the film for readout uqmg'f

(m\) ~ dures outline in. paragraph 3-4b, page 3-8 of basic dot‘umen&

e " b. 3902nd ABW Form 85, "ELINT DATA RECORD", will

- - be used to record the results of each mission. (Referen_ce paragra.ph S
< 4.2a Section B of ﬁ,hls handbook). '

- : c. Adv.m@e the film to RECEIVER ON tlme, p]acmg closest
- t1me dot to thls time directly under the PHOTO CELL :

d Place the MODE swithe to MAN

.- . le. Place BAND SELECTOR switch to any posi-:rion except XA-I :

f. Using the TIME SETTING controxﬁ, set all nixie time indi= -

S cators to desired time reference.

- g. Advance CP-216 to display position mree, with VERT-- -
HORI Z swﬁch to HORIZ.

‘h. Advance the film to the first 51gna1 of mterest

6. 2 2 PRF DETERMINATION:

the exact center of the filmed &gnal hit,

Co ' Using X1 thumbwheel, place Cathode Ra.y Tube ;)ulse in i

b. Noting monitor values, apply to the prepared conversmn - L

" chart for actual PRF flgure

= . c. Frequent display calibration checks should be made to

insure accuracy of signal PRF.

o  6.2.3. SCAN TIME MEASUREMENTS:

wheel and position one HOR and VERT CENT controls, place Cathode

~° . - the Cathode Ray Tube pulse bisecting the exact center of the lower
ST fllmed h1t when the momﬂ:or reads 200, )

" Tube pulse b1sects the exaczi center of the next mgher hxt of the s@me

Slgnal HANDL -
BYEMAN TAU“NT KT X‘f;.%i.“‘

CONTROL SYS rn...tvfb

Lo » -
e s e e e o o B g o A= e A AT ey 4t te A e e
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a.. Place VERT-HORIZ awitch to VERT, Using X} thuymb- :*

.Ray Tube trace over two successive hits of signal to be analyzed, with '

b, Rotate X1 thumbwheel to the right urtil the Cathod.e Ray

Ry
JG:N‘rLy T a
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wheel, until it bisects the lower portion of the next hlgbexi

P,

Approved for Release 2024/06/08 005025847 wWalali

Lo

be the scan time in'1/6 of a second.

EXAMPLE: Monitor reads 241. The scan time is 4 1/6 of o - :

" a second or 6, 85 eeconds scan time.

- 6.2.4 TRANGE RA’I‘IO MEASUREMENTS

i

hits of the signal to be analyzed. B

b. Shorien the h‘aaé' " using t.he position one WIDTH control, .-

" . until the trace extends appmxxmately one half inch below and above me ' |
two mgnal h1ts being measured. C e

¢. Using the X1 thumbwheel and position one HOR and VERT -

CENT conirols, position the Cathode Ray Tube pulse for a monitor

e. Note momtor reading on ELINT DATA RECORD, under :

T1 column. |
: f. Position the Ca,thode Ray Tube pulse to bisect the upper -
 portion of the lower Wht with the monitor reading 200.

¢. Note monitor readmg and quer ctf200 ~The result“wﬂl - "4 i

"a. Place the Cathode Ray~ Tube trace over fwo sucnessive S

g. Raise the Cathode Ray Tube pulse, using the X1 thumb—

hit.

T9 column.

6.2.5 RANGE RATIO MEA.SUREMENT

a.. Forzmeaanemeni (Reference Section E of this

" handbook) position three Cathode Ray Tube.is alined with two successive

hits of the signal being analyzed, in the same manner as used for Scan

Time. However, in order to provide greater accuracy, ithe sweep pre- N
sentation is shoriened to exitend approximately one half inch above the - -

top hit and below the bottom hit, using the position one WIDTH control.

(This is to provide a gveater incremental change on the momtor for a

ANDLE VIA

BYEMAN-TALL‘NT K"‘{”’V L

s i e it e b gt e e

Af' ‘:—“ - . 1\1 rROL SY@; o

RS S U O SR
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h. Record monitor reading on ELJNT DATA RECORD undera.‘.j' o

' reading of 200 and bisectling the exact center of the bottom portion of . - IR
- the lower hit. L , o |

o d. Raise the Cathode Ray. Tube pulse, using the X1 thumb- - ,
. wheel, until it blsecis the upper pomon .of the lower hit, =




i oy = :
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. o ST AN S _}_TGP Otnn

: /,,\\ _given distance of Cathode Ray Tube pulse movemehl) -~~7W");':EB -1y
J \v b. Using the X1 thumbwheel and position one VERT and HORIZ
' : CENT control, position the Cathode Ray Tube pulse for a monitor reading
of 200 and blsect the exact center of the. lower portion of the sig-

nal hit.

o until it'bisects the upper portion of the bit. Note the monitor .
. reading and subtract 200. The resultmg value will be the Sepa.ration (TD
- Ratio. .

- ¢, Raise the Cathode Ray- Tube jl.se( uging the X1 thumbwheel,

_ ~ d. Raise the Cathode Ray Tube pulse further, until it bisects
the lower part of the next hil of the same signal. Note the moni=
tor reading and subtract 200 . The resulting value wxll be tbe Scan Time

‘ (Tz) Ratio.

(!

- e. Enter inlo appropriate Oolumn of report and use procedures ‘
outlined in appropriate SOP to deiermine range factor. :

-

_ 6.2.6 Time up and down and mme durahon information wﬂl be pro-
vided by the nixie time indicators. . E

6.3 SEMI-AUTOMATIC READOUT:

N 6.3.1 INITIAL PREPARATIONS: - e e

a. Connect the IBM 526 Summary Punch to the CP-216, usiﬁg
: the cable provided. Insert the proper progmm board and card 1n£o the
. IBM 526.

. b. Prepare the film for readout operation, according to pr’jo;? : s
cedures outlined in paragraph 3-4b, page 3-8 of basic document. . o e .- ;

B ~ ¢. Advance the film to RECEIVER ON fime, placing the
~ closest time dot to this time directly under -the PHOTO CELL,

d. Place the MODE swifch to AUTO,

e@. Place the BAND SELECTOR switch to any position except- :
- XA-l. IR : . ”

ot e D e A e aad et

. f, Using the TIME SETTING comrms, set all nixie time in-
dicators. to proper time reference. (If ZULU time is desired, set nixie.

* to receiver TIME ON va,lue) - o ’ -

Ve meme g an  weape pme —

Approved for Release: 2024/06/08 C05025847 |
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s button once.

" Approved for Release: 2024/06/08 CO5025847 TR '
\ — TAn aron.

g. Place READOUT qwmuhm CE TJ:.’ aosi@xgbﬁ E

e e

Wi
e e e A A

h. Cyc]e the IBM 526 Summary Punch by depressmg REL o

6.3.2 POSITION ONE: MISSION/SIGNAL IDENTIFICATION:
- a. Using SERIAL NUMBER controls ONE and TWO, setin > TN
" Missioh Number. (Sec*uentlally from 01 to 99). » T e

N altitude in hundreds of feet and depress the Space bar t_hree times to
: »advance the CP 216 to position three.

e e e v SoAva Ay e pimsnn A Y

.band (lfor "pr. 2 for "L, 3 for "S" and 4 for "X")

. and the CP-216 will advance to position number two.

.~ b. Using SERIAL NUMBER control THREE, set in type of
run. (1for General Analysis, 2 for T A e

_c. Using SERIAL NUMBER control FOUR, set in frequency o

d. Using SERTAL NUMBER conirols FIVE and SIX, setin ., o Dl
th_e signal number. (Sequenha]]y from 01 fo 99). T

e. Advance film to first signal to be analyzed.

f.. With the proper information set in, depress the CP-216 - “
RECORD buttor., The information will be recorded on anIBM card ~ =~ - . ¥

6 .3.3 POSITION TWO: SIGNAL TIME UP:
- a. GENERAL ANALY?IS (RUN TYPE ])

, L. Usmg the IBM 526 Keyboard, manually punch the mfor- 1, S R
mation. dlsplayed on the nixie time indicators onto the IBM card. . . e

2. The CP-216 will au:itematic:ally cycle to position three.

b. (RUN TYPE 2 or 3): *

1. Usmg the IBM Keyboard, manually punch in t,he amcraft, 7‘:"5“ F

o

6 3. 4 POSITION THREE PRF SCAN TIME AND RANGING
- RATIOS: | : :

SRS GENERAL ANALYSIS (RUN TYPE 1) BYEMANT ’?}\’{VDLE V,A ol
v e . ONTRQL 1( .

Approved for Release: 2024/06/08 C05025847



05025847 - = . | Appro for el 202406/08 Cofcu)szsf? Qarp 3 £ b 0
AP . Using ihe X1 thymbwheel, palce the Caitiode Fay Tui
: C‘ -1 - pulse in the exact center of the filmed 51gnal. hit.
\\" T 2. 'Depress the CP-216 RECORD button. “*The information - .. .~
a + will be recorded on an 1BM card and the CP-216 will cycle avound com~ .77

' .plete]y to posmon three again.

3. Place the HOR-VERT switch to VERT, Using the X! thumb-
wheel and position. one HOR and VERT CENT conirols, place the Cathode .-

- Ray Tube trace over iwo successgive hits of the signal Lo be analyzed, with . -
.. the Cathode Ray Tube pulse bisecting the exact center of the lower filmed -~ = -5 -
~ . . . signal hit, when the monitor reads 200, (Readout swiich must be placed in - ROER
- . the MONITOR position to cher‘k the monitor reading). : :
R S 4, Rotat;e .Xl. thumbwheel to the right until the Cathode Ray 'I‘li_bé':"~'.'. SO

pulse bisects the exact center of the nixt higher hit of the same signal.

5. Depreus {he CP-216 RECORD buifon. The information will g E
“be recorded on an IBM card and the CP-216 will advance to posmon five, . T

b C:jmmus RATIO (RUN TYPE 2): e

h\ 2
1. Place the Cattode Ray Tube trace over two successive h1ts SRR SRS
) of the S1gnal to be analyzed. I T

:.\\.g,_ o 2. Shorten the trace, using the position one WIDTH cont: rol, =~
e until the trace extends approximately one balf inch below and above the T
. two signal hits being measuvred. e

L | 3. Usin.g the X1 thumbwheel and position one HOR and VERT '™ .
"~ "CENT controls, position the Cathode Ray Tube pulse for a monitor :

- reading of 200 and bisect the exact center of the bottom portion of the - o RO
lowe hit. | : S :

= . 4. Raise the Cathode Ray Tube pulse, using the X1 thumb- 1"
.. . -wheel, until it.bisects the upper po;r:ti.on of the l.oweri::lhit;”

oo 5. De:press the CP~2]6 RECORD button. . The information - g
" will be recorded on.an IBM card and &he CP-216 WJ]J recycle around to . -
posmon three agam : : :

6. Pos:ﬂ,mn t,he Cathode Ray Tube pulse to bisect the vpper. =~ IR
‘ portion of fhe lower hit, with the momﬁor readmg 200. . .7

’Z Rmse the Cathode Ray Tube pulse, usmg XI t

B L R Sy

Approved for Release: 2024/06/08 C05025847



c05025847.

N

B
]

8. Dépress the cP 216 RECORD button. The information

; '*3*‘"‘* .;"*:.
el

i el [:jRANGE RATIO MEASUREMENT (RUN TYPE 3) L

- L Place the Cathode Ray Tube over two succeeswe hits of the o
: mgnal to be analyzed, : : . ,

2. Shorten the trace, using pdsitmn one WIDTH control, until = . '

the trace extends appmxmlatply one half inch above and below the. two
signal hits bemg vsed in this measurement. : :

ot 3. UsingXI thumbwheel and posmon one HOR and VERT CENT . . /...
~ . conirols, position the Cathode Ray Tube pulse for a monifor reading of = -~ - . :
_- 200, with the pulse bisecting the exact center of the bouom portion of the ..

. lower , _ | S

hit.

hlu..

4, Ralse the Cathode Ray Tube pulee using X1 ‘humbwheel |
, unt11 it bisects the upper portion of the lower[j SR

5. Depress the CP-216 RECORD buiton. The information is

" recorded on an JBM card and the CP-216 will recycle around to posmon s R .

three again.

- 6.3.5 PO?IT.ION FIVE: TIME DOWN:

a. Deprea‘ss the CP-216 RECORD button. The nixie time indi- - . -.v .7
~ cator information.will be recorded on an IBM card. This is the last bit =~ .. .. -5

. ‘of information 10 be recorded on the card. The IBM 526 will eject this - -+~ -

.. finished ca.rd and msert a new one. The CPm216 w1]] recyr'le back to

'posmon one.

. 6. 3. 6 Repieatfhe' above procedure on each signal 'ian.é]_,_yzed.;"'f_,j )

ol s e v

Approved for Release: 2024/06/08 C05025847

- will be recorded on an IBM card and the CP«-2]6 wﬂl advance to posnion L
f1ve _ ’ Ceee

S Contmue to raise the pu]qe, wit bumbwheel, untll -
it bisects the lower poxrtion of the next hlgher q1g:n:=v.1 hn; IR
_ 7. ‘Depress the CP-216 RECORD button. ' The information will' - .
. be recorded on an IBM card and the CP-216 will advance to position; flve., .
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