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As a further aid in resolving ambiguities, another switch, the
phagewanbiphase switeh, allews the signala fron the top and betbtem An=
tonnns to bo transmitted 180° out of phau# with respact to each other,
A foot switch may be provided to shut off the split effect on the H/R
tubs momentarily in order to give an accurate reading of the range as
required for the helﬂht calculation,

Limitations of the SCR-SBB

The GCI Controller should be familiar with the performance char-
acteristics of ‘his station, know its capabilitles and limitations, and
recognize’ the short-comings of his equipment. -

One of the principal limitations of radar equipment now iﬁ'ﬁse,
including the SCR-588, is that the same installation cannot ge ubed for
low-flying aircraft detectioﬁ and at the samc time function as an
accurate height—finding device, This is true because the effectivanass
of radar at low altitudes depends upon the wave length of tha trans-
mitted pulse in relation to the’ helght of the antenna abave the ground
The shorter the wave léngth and the higher the antedna the lanar the
angle of coverage; yet for GCI' pperations, thsre is a-limit at which
the height of the antenna can be placed, The higher the antenna the
greater the area blanked out by the ground ray and thc more difficult
accurate height finding becomes, due to the difflcultj of resolvlng
accurate heights from the many lobos sent out by a high antenna array.

Technical difficultics also limit the length of radio wave which

is practicable, Radar techiicians are developing equipment using an

%]

b:l
l'.ZU n
1=

I
%

DECLASSIFIED BY EXECUTIVE ORDER #11652



DECLASSIFIED BY EXECUTIVE ORDER #11652

fov. 1, 1943 SECRET SECT., B - CHAPT. III

cven shorter wave length than that which is now being used, many types
of this microwave application being in production.

In addition to the éffect of wavellength and antenna hcight on
low anglc coverage, other phenomena such as the ling-of sight trans-
mission characteristics of ultra~high frequency radio waves and the
offect of the earth's curvature, definitecly limit the SCR-588's a-
bility to cépe with low-flying aircraft, ,Thsbretically; an 8CR-588
station properly sited for GCI should be ca@able of detecting air-
craft at 5,500 feet in altitude at a range of 50 miles, and of ac-
curately determining heights of aircraft dﬁwn to 13;000 feet at the
same range, Actually the efficiency of such a station is somewhat
less under most operating conditions,

Table I shows the theoretical detection and height-finding per-h
formance of the 803-588 properly sited for GCI using the 25-10 pair
of antennas, The figures are based on sceing a bomber of medium
size at the diffaren£ ranges indicated,

3e Siting of the 568 Station for GCI

Choosing a site for a GCI station is 2 matter of such great

importance that it should be done only by an cxpert qualified in his
field, It is a highly technical matterland cannot be discussed at
great length here, Suffice it to say; however, that efficiency of
equipment, of maintenance; and of pperation aré all a waste of time

- if they are appliad to a station which has been doomed from the start

by bad siting,

- b -
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Table l.
Theoreticol Height-Finding and Detection Performance
Of the SCR=588 Using the 25-10 ﬁntqnnaal_ A
Hiniimue helght ab whieh | Mnlun heights Al i dl)
RANGE (Miled an aircraft can be de- accurate heipghts can be
tected (Feet) determined (Feet)
10 250 2500
20 900 5000
30 2000 - 1500
40 3500 10000
50 5500 13000
60 8000 17000
70 11000 22000
80 15500
90 21000
130 45000

In the strategical siting of a radar defense chain; the first step
is for operatiocns to prepare a map; get in touch with a siting éxpcrt
and say to him, 'le¢ must have this area protected by over-lapping cover
both from high and low=flying aircraft,"

The siting expert gets to work with maps; looks for possible lo=
cations, then [0es to the field where he can check actual conditions
against locations on the map, Using his specialized knowledge; he vwill
probably succeed in finding compromise sites which will meet some of
the operational requi;emsnts and at the same time be suitable

from a

technical standpoint,
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The most important single fequirement for a GCi site is that
it give accurate height readings, For this.rcason it is essential
that the site, to & distancé of approximatecly one-~half mile sur=-
rounding the station, be aubstantiallylfiai._ If, however, only half
of this amount of flat ;round is.available, it will meon that height-
finding at the lower anglcs ﬁill be unreliable, while =t the higher
angles it may be accuratc, In actual operations, .n ideal GCI site
does not exist and the Lest one.available_has to be used, Half a
GCI is obviously better than no GCI at all,

A GCI sited on a large expanse of flat country is liable to
pick up echoes fron buildings,‘;ater towerp; radio towcrs; ete, up
go considerable distances, Tb avoid this, it is a good thing to
find, if possilklc o flat site haviﬂg & circle of.low flat-top'hillsl
2 to 4 miles distant in all éirec;ions. The top of the circle of
hills if not over 200 to 300 feet high; will then screen the station
from distant pcrmancnt gchoes, but will not staand high enough to
scrcen it from aircraft,

The type of sitec that cannot be tolcratcd for a GCI station is
one situated on a stretch 9f flat ground with no protective rim
such as at the top of hill, This makes the station the highest ob=-
ject in the vicinity and it will wick up- vermanent echoes from every-
thing within milesl i:l all dizl'ectilons. On GCI sites barbed wire de=

fenses should not be permitted within fifty yards of the antennes,
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and no buildings of any kind should be arot;ted (except within the
"biind seeber!!) Within 100 yapds, Mebal bulldings sheuld not be used
at all.,

A perfect GCI site probably does not exist. If a place is found
where the physical characteristics are Jjust, right, then probably there
will be no power, telephona's, water or roads. The siting expert's job
is not an easy one. If, occaaionally,'hle manages to produce anything
even aprroaching a perfect site, he can rest assured that he has cone

tributed substantially to the efficient operation of the station,

-9 -
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; A, CONTROLS ON SCR-588 RECEIVER
(See T'ig, 5 for location of following controls)

Compass Scale = Incircles PPI tube, Indicatos direction of azimuth

in which antennas arc pointing..

PPI Tube - Plan Position Indicator, Aire&raft positions are shown
on a gridded map of thec station's service area, Lchoes appear as small
"arcs" of light which remain as afﬁarglow for 10 to 15 seconds before
fading;

Position of oircraft is read at inside center of arc, -

PPI Focus Control - Alters focus on PPI tube,

PPI Intensily Control - Increases or decreases brilliance of time
base trace on PPI tube, Intensity should be turned up as high as pos=-
sible without allowing random noise flickering across trace to lecave af=
terglow on the tube,

PPI Range Control = Shortens or lengthens PPI trace to fit scale of

gridded map, Used in conjunction with Time Base Shift to match cali-

brator pips to calibrator spots merked on grid,

- Iime Base Shift Control -~ Shifts trace in towards or out from center
of PPI tﬁba to line up first calibrator pip with center to tube, First
calibratdr Pip and ground ray should start from station's position at
center;

Breaker Switches = Safety switches which break circuits to prevent

damage to set in case of overload,

Antenna Rotation Controls - Varies speed and direction of rotation

of antennas, This control should never be turned abruptly but turned
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gradually when changing speed or direction of antenna sweep,

Calibrator 3witch - Turns calibration pips on or off, Right:
Czlibrator "on"; Center: Calibrator and signal both "o;"; Left;
Signal "on"; Calibrator "offn,

'+ Height~Range Tube =~ Used for determining heights; numbef of
aircraft, presence or absence of IFF, range, and for detection of
aircraft bherond rense of PPI tube,

Velocity Control = Siiortens or lengthens the H/R trace to suit

the renge of the station,

H/R_;gtensity Control = Controls intensity or brightness of

leight/Range tube trace, .djusted for operator's convenicnce, Should

. not be too bright,

Gain Control -~ A word of caution is necessary regarding the use
of the Gain control, This increases or decreases the size of the echoes
and noise on the Height/ﬁangs tube., At great rangéé‘illmay be heces—
sary to turn the contré# up rAthGr high*to obtain readablelrssponses.
As the aircraft approaches the station, however, its rcsponse will be~
come greater and i% will become necessary to turn down the Qgig Eon—
trol to prevent the tins of the echoes being cut off by the pre-sct
limiter in the receiver, If the tips of the echoes are gut off, it
will become impossible to meke a true echo ratio reading,

Tuning Controls = Tunes Radio Frequency section of receiver,
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Horizontal Shift Control - Shifts the H/R trace to line up the cali=

brator pips with the range scale on the fece of the H/R tube,

/0 Foens Coulrol = AdJusle focus of holght/ranga b,

Indicator Lamps = All lamps should be 1it when sct is fully "on",
; _
{Sce Fig, & for positions of following controls,)

Antenna Selcctor Switch - Sclects either 25-10 antenna pair or

12,5/7.5 pair for height finding and desircd low or high angle coverage.

 Fhase-intiphase Switch - Used to resplve ambiguities in height csti-

mations, Its opxcration affcets oinly the transmitting characteristics of
the antenna, In the "Phase" position it transmits maximum cnergy at
certain vertical cisles; in "Antiphase! it transmits maximum energy at
different anglecs, The switch should be used in the position which gives
the larger pair of cchoes on tpe target being tracked, Echo ratio should
be read only fro: the correspoanding "FPhase!" or "Antiphase' section of

the height chart, 3

Strobe Switch - This switch hos two uses, In the iTI positién it is

uscd to D/? (Dircetion Find) distznt or wesk echoes by lighting up the
time brse trace on the I'PI tube niomentarily when the Huight/Rﬁnge Ob=
server sces the cclio pass through its maxdimum,

In the H/I position, the strobe sviteh riy be uscd for brightcening
the Height/hangc.tube dquring sclected nortions of the antciana swecp,
In this :cthod of operatiocn, normally uscd only in GCI, the antcennas
arc rotated continuously et high speed (3 to 4 rpm) Brilliance on the

Height/Ranga tube is turncd down until no treace is visible, and thc
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Hoight/Range Dstimator operatcs the strobe switch to Lrighten the
H/R tube trace only during the timc the antonna is sweeping the
sector in which the target is located, This method is best used
with o long=afterglow Height/Rangs tube, It has the advantage of
preventing blocking of the tube with unwanted cchoes and allﬁws the
reading of patios from afterglow on the selected echoes when the _
trace has again been blocked out by rclease of the Strobe switch.‘

Hodght Chart - Used for detcrmining heights from ccho ratios,
The height chart on the SCR=588 (Sce Figs, 6 & 7) is mounted on an
indirectly illuninated height desk with o transparent rotating ru=
ler, The surface of the chart is-coverad‘with a tronsperent plas—
tic which allows the Height ustimator to plot heipght tracks with &
chinagraph pcncil aircctly on the chart, A sample chort which has
been plotted with the tracks of a Target asd Fighter is shown in
Fig, 8. A fow explenctions are necessary regerding the height
chart, Curvaturc of the earth on this particular chart is ncglec-
ted as is,shbwn.by‘the fact that the horizontal hcight linés are
perfectly straight, _This assunption is possible out to a distance
of about sixty miles, Deyond this range curvature of the earth be-
gins to have cn appreciable effect upon height readings.

The figureaTT‘andfTTon the chart are used to indicate at a

glance whith ccho of the split pair is larger, They are reprascnta-

-d -
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tions of the appearance of the split echo on the H/R tube, TI_ s for
examplo, indicates that in a cortain section of the chart the right
echo is lerger than the left. The figures 4 and — are used to in-
dicate position of the Phase-Antiphase switch for maximum echoes.,

+ indicates phase and — indicates antiphase,

Height Ruler = Aligned on proper echo ratio to show angle of elevation
and gives heights by reading altitude ageinst range.

Iamp Switch = Turns on lights in indirectly illuminated height chart,

Split Control = In "Normal" position a single echo appears for each

aircraft. In "Height" position Split Control splits echo into two
separate responses from upper &nd lower antennas. Response from the
upper antenna is tﬁe left one of the pair, that from the lower antenna
is at the right. |

Some 588's may be provided with a quick action foot switch for
use in reading accurate ranges. !then the QLJ.J.__EI control is on "Height",
depressing the foot switch throws the receiver back to normal so th at
a gingle echo only appears on the tube at the accurate ranges In use
the Split control is left permanently at "Height" for reading echo
ratios, and the foot switch is depressed momentarily to obtain range
after the ratio has been read. The foot switch leaves the operator's
hand free for manipulation of other height controls and provides a

quick, accurate way of reading ranges.

SECREZ
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HileuT FINDTIG JITH THE 8

1, General

‘hen a station is doing Ground Controlled Interceptions the
Height Eétimator has an especially important responsibility., He must
aobtain vé;y accurate height readings on the target aircraft for the
use of the Controller, Heﬂghould take as many readings as possible
Bo as to obtain a final, accurate filtered height Ly the time the figh-
ter is ready to make contact with the target, If thé station is sited
properly and operating efficiuntly, a skilled operator should be able
t; obtain actual heights within 500 feet and difforontial heights
within 100 feet, Accuracy of heights may be chocked (during a cali-
bration test) by getting heights on the aircraft and then requcsting
from tha pilot his indicated altifude. After making nécassary corrcc=
tions for temperature, barometric pressure, and height -of the station
above sca level, the two heights may be compared to check the height
estimation accuracy,

| Defore height—finding of any accuraecy can be assured, calibration

fliéhts must be run to check the station's believed theoretical per-
formance, Flizhts should be made thereafter at three menth intervals,
or more ffequently if required, to provide periodic checks on the sta-
tion's performance,

It should bLe cmphasized that height~finding with the SCR-588 is
not pogitive unless the operator has applicd intelligence to the in-
terpretation of his rcsults, Ambicuities may occur in a single

=
=
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height reading which ust be resolved by subsequent readings on the
sgme target, The accuracy of the heights should improve after several
readings have been taken, A certain amount of mental "filtsﬂng“

st be done before a final accurate height may be obtained.

It is especially important that crews of any station doing GCI
should make use of any practice they can obtain on height-finding
while the station is on a reporting status. Height estimates on tar-
gete should be made whenever possible and special emphasis should be
placed on tracking specific targets as long as possible to obtain ac-
curate heights on them, Good height~finding requires constant prac—

tice and a considerable degree of skill on the part of the Height Es-

timatore
2, Ihe ight F,

Height finding with the uCR-BBS is based upon the angles at which
the energy pulse is radiated from the antennas, The angles of radi-
ation depend, in turn, upon the height of the antennas above the re-
flecting surface and upon the characteristics of the site surround-
ing the installation since the ground or sea around the antenna re=
flects same of the e1erg’ radiated, From figure 9 it will be seen
that an aircraft can receive radio energy from the antenna via two
paths, one direct and one reflected, |

It can be shown that at certain angles of elevation above tha
horizon the direct and reflected rays reinforce each other to pro=
dﬁce nacdmun ficld strength at the aircraft, ﬁhile at other angles

-2&
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the direct and reflected rays cancel each other to produce minimum or

no effective radiation along that angle. This is due to the fact that
the reflected wave has changed phase 180° and since it is behind the
direct wave, due to its longer path, it finds certain areas in space
vhere it reinforces the direct waves_ana,other areas where it cancels
them, ' |

The angles at which the maxima -.and minima occur are directly de~
pendent upon'the height of the antennas ab&ve the reflectihg surface,
For any given height of antennas, therefore, it is possible to calcue
late a "vertical polar diagram" which will indicate at a glancé the
strength of radiation along any angle, Two methods of drawing such
a vertical polar diagram ‘are shown in Figures 10 and 11, Figure 10
is drawn with polar coordinates:and Figure 11 ﬁith rectangular co=-
ordinates, These charts form the basis for height~finding with the
S5CR-588, So long as the wave length of the station remains con-

stant, the angles of maximum and minimum radiation will vary only
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with the height of the antepna above the ground, This phenomenon
is made use of in aitiné the station, _
3. lethod of Height-Finding.

For practical purposes, however, it is more useful to know the
altitude of the aircraft rather than its angular elevation, The SCR~
588 employes an accurate method.of converting ;ngleé of elevation ine
to altitudes of aircraft by naking use of the fact that an aircraft
at a given angle above the horizon will produce different signal «
strengths in two antennas at different heights. Figure 12 shows the
the reléﬁivE'signal strengths as received on antennas at 12,5 feet
and 7,5 feet above the ground, - _

. The SCR~588 displays on the H/R tt.zbe- the two responses received
from an aireraft in such a mannéf as to make their comparative
strengths readable. .hen the Split cm’q.rol is thrown to "Height';
echoes from the upper and lower antennas appear senarately and side
by side on the Height~Range tube, The reéponsaa from thé UpPEr anw
tenna appears at the 1eft,.that from the lower at the right., The
ratio of the twq'responses is estimated in teBths, Ratios yhduld ale-
ways be read from left to right taking tire value of the larger echo
as 10, The smaller is rcad in relation to its size as compared to
the larger., ' Having read the range of the echoes, heights are esti=~
mated from a calibrated height cha:_‘t. :

I£ has-bcen shown that pulse radiatibn; and consequently ﬁhe'ru-
ceived signal, at any vertical angle is dependent on the height of the

SCR~588 antenna above the refiecting.surface. By reference to Figure
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10 it will be seen that at any given angle the received signal strengths
on the two cabuines are difforcal, Thus at 3 Jdesrocs th Lldh antennn
rcccives 75% of vhat it would recoive aF its ~nele of ma%imum, and the
7«5 antenna rcccived 475 of its maximum, The Ratio botween the two is
the approximately 10 to 6, At 7.3 degree ratio betwsen the two signals
is 10 to 10, In a similar fashion ratios can be obtained for comparas=
tive signal strongths at every othor cngle of elevation and récorded
upon a suitablc height chart such as shown in Fig, 13, Then if an «cho
ratio of 10 to 6 werc observed, using the 12,5 - 7,5 antcnnas on a tar~
got, the onerator could detcrmine from the chart the height of the air-
craft if its range were known. (See Fig. 14)

The following rules, if observed by the Height~Estimator will do

much to insurc eccurate height rcadings:

B Turn svitch to "split" position before PPI time base reachcs
the echo,
2, Range ccn be road from left hand scho which remains fixed, if

+ not too much "split separation" is used,

b Nead ratio betircen cchoes only when ocho¢s arc at maximum,
otheryise, reedings vill be in error, '

L Do ot permit echoes to recach "saturation" or be limited, or
recadings will bc in crror,

5 If cchocs are at "Saturation", turn down the gein, Dest
maximum length is vith longer leg ot & inch,

6. Alvays teke L to 5 readings in quick succession, plot thé

— = — o —
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April 1, 1944 SECT. B. = CIIAP, I11-B,
" readings with cots and mentally take an average of the rcadings,

Actually it will be scen from examination of Fig, 12 that
therq wi%l be morc than onc agngle at which a given ratio, say 10
to 6, can occur, This condition gives risc to what arc known as
"ambiguitics", i.c., nultiple results from a single reading, In
other words, a sin;le echo ratio, if taken by~itaelf; will gife
more than one angular elevation reading and consequently more than
one¢ height, Such anbiguitias_c§n almost always be resolved to a
single reoding by ucyhods described below,

L, Resolving pmbiﬁuitiea.

The SCR~-588 when used for GCI is provided with $wo pairs of an=-
tennas for use in height-finding. The pair of antennas at 25 feet
and 10 fcet are us§q for dstermining heights at low angles and a
pair at 12,5 and 7,5 feet for heights at hisgh angles and for re-
solving certain aubiguities, or misleading rcadings, which may oo-
cur from the usc of thc 25«10 alone, These two pairs of antennas
are secperate in their oporation and height-finding can be done with
only one pair at o timc, An Antenna switch on thc height desk al-
lows a choice of cither a 25-10 combination or a 12,5 combination,
or ﬁ 12,5 = 7.5 pair, The 25=10 cpmbinatipn gives better cover at
low angles of elevation and hence should bec used ot long ranges,

Height readings arc usually more accurate with the 25-10 but are
more subject to cmbiguitics, that it; will give more false hecights ‘
for a single reading, lost ambiguitics may be rcsolved with the 12,5-
7.5 pair, This combination gives best results at high angles and:
hence will be most useful when the target zapproaches close to the

-6 -
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s%ntioh. Height readings with the 12,5= 7,5 combination should, .
therefore, be used as early as possible on a height traﬁk so as to
fedblve the anbiguities fipsh, Minal hedght feadings should be baken
witp 25=10 aftcr the ambiguities have been- resolved, h

.The following sequence should be used when covering incoming
target:

1. 25«10 for early pickup,

2, 12,5 = 7,5 just as soon as it will give good responses,
This will give an approximate height and resolve the ambiguities
inherent in the 25-10, '

3 Fin&l height readings should be taken with the 25-10
after ﬁhe ambiguities have besn resolved,

The Phase=-Antiphase switch is also uaeﬂ to rcsolve ambiguities.
Tts operation affects only the transmitting characteristics of the
antenna, In Phase position it transmits maximum energy af'certain
vertical angles; in Anti-phase it bransmits maxdmum cnergy at dif-
ferent angles., The switch should be uscd iﬁ the posifion which gives
the larger pair of echoes on the t#rget being tracked and echo ratio
read only from thc Phase or Anti-Phase section of the height chart,

Before going further it is necessary to examine the height chart
(See Fig, 7 and 13) to show the use for the Phase-Antiphase switch,
Suppose a ratio of 8/10 has been observed on the tubc using the
25-10 antennas, The chart shows six different vositions (or angles

of elevations) at which a ratio of 8/10 could be observed.
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Six §i£fnrant'hﬁighﬁs night be obtained from this onc reading, Howe
ever, three of these positions are in sections of the chart marked
Plus or Phase, and three are in sections marked Minus or Antiphase.
This is where the PhaaﬁPAnmiﬁﬁasa switch comes into usa; It
operates in transmitting So as to transmit maxdmum energy at cere
tain vertical angles in Phose pesition, and te transmit maximum enw
ergy at different angles in Antiphasc, (See Figure 15)
(Pige. 15)

L 4
fo o 7¢

a0
RENGE Iy MUES

If an aircraft happens to be at or near one of the angles at which

_the antennas radiates nost of its energy in Phase position, the

echoes which are received from the aireraft will be greatcr when

tho switch is at Phase then when it is thrown to Antiphase.

o
1=

im
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The switch thua providea a msthod of reaolving some amblﬂLities.
¥t nhm;}_q g Fﬁ@ﬁ in %ha pegltion whieh glves the lavgew eeheus
on ths elrcraft being read.. It should be emphhsized that operation of

the PhasceAntiphase switeh has no cffect on_the echo ggﬁ;g. It will

cause both of the two echoas to become larger or smaller, but will not
changa their rclatlve sizes;

The Height ustimatar should operate both the Antenna Selector
and Phase-Antiphaae switches so as to maintain continuous cover on
both Target and Fighter and to provide the Controller with con315trnt
and frequent plots on bdth This can be donec by plotting their po=
sitions on the height chart and'determining how the switches should
be thrown to obtain max;mpm'achoes at Ehe expected future positions,
The Height Bstimator swings the height mler to the expedted future
position nnd notes which saction of the height curve it falls En. If,

for exnmple, it is at a low angle he may expect best coverage with

_tha 25-10 antennas, If it falls in & Plus, or Phase section of the

curve he nay exhect stronpest cchoes when the Fhase-Antiphase control
is switchgd to FPhase,

In general, iE may be stated that for ranges greater than
50 to 66 miles the 25-10Ian£unna should be used in Phase position
to obtzin early pick-up on all except very ﬁigh flying reiders, At
ranges less than 25 miles the 12,5 - 7,5 will give best results on all
except low flying raiders. It will also give a sualler ground roy

and fower permanent cchoss and thus allow better tracking in c¢lose

_'-9-'
A,aﬁcaﬁz
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to the station., The 25~10 is best used for relatively low angles of
elevation and for obtainindg accurate heights; the 12,5 - 7.5 should
Le used as soon as possible in the course of heightffinding to re=
solve ambiguities,

This netliod is based on the assuuption that aircraft, bombers
in particular, will not execute violent changes of altitude dur=
ing normal operations., There is a possibility that the enemy may
resort to erratic aliitude flyiug in order to confuse radar reade
ings, Such a procedure vwould require very frequant high read=
ings and would best be dealt with by close cooperation betwaen
radar and GCI stations covsring the area,

In general, it .y be assumed that enemy bombers will fl& at a
fairly constant altitude, especially on the approach run to the
targets, OSuck changes in altitudeJaa the enemy may make can usually
be followad'raad;ly if the reight Sstimator takes freguent height
readings, This is especiélly important if the target aircraft hap-
pens to bec a fighter with a high climbing and éiving performance,
Heights would have to be taken at least two or three times o minute
if such a target uere in vlolsnt ver 1ca1 manauvers. A knowledge of
the operationnl habits of cnamy rqiu&rs is also helpful, especially

for quickly determining accurate heights in GCI work.

usg'7o,

. BELRIT
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CHAPTZR IV ' . L//
CAPABILITIES A" "L OF THE SCR-527-A

A+ GELERAL

1. The SCR-527-A is a mobile, medium range aircraft locator with
continuously rotating antennas, giving a plan position indicator type of
display. Designed for GCI Sitii and lleight Reading, it may readily be
adapted to CHL & COL work. The entire unit consists of three trailers,
two power vané and two spare parts trucks, (See Fig. 7)

The SCR=527=~A has a carrier ffeqﬁency of 209 megs. and tests indicate
a very satisfactory range for 50T, (See Fig, 8)

B, COLPO.IETS AiD DISCUSSION

1., Deceiver Indicator. This portion of Radio Set SCR=527-A con=-

sists of eleven units mounted in Cchinet Rack Fli=51-A, The cabinet rack
tunes the pulses sent out by radio transmitter BC-$82-A and converts
echos from receiving antenna Ai=GleA (Fig. 1) into measureable images on
FPI tubes EC;986—A, H/R Tube an? T'0-987=A (Pig. 2) The sweep'or turn-
ing of the anteina is controlled from the controller's position,

a. OSCILLATOR BG-GBy~ is the uppermost unit in the PPI

rack of Cabinet Rack Fli=51-A., This unit includes the master oscillator
and its associated circuits whichk control the wave forms Xmtr keying,
and receiving antenna switching (Fig, 2) *

b. CONTROL UJIT Ri=33-A is the panel just above the PPI

tube in Cabinet Rack Fi=-5l-A (Figs. 2 and 3)

L
'_l
1
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ce EPI Unit BC~937~A is located in the center of the PPI
rack of Cabinet liack Fim5l=A (Fig, < .ad 3), and is used to amplify
and shepe the pynclhroaizing and signal woltages supplied by the oseil-
lator and saldbrator and to project these signals upon the PFI oscile
iiscope sersen, | .

d, RADIO RECIIVIR BC~98leA is the uppermost unit in the
HRF reck of Cabinet Rack Fl~5l-A and is used to receive and detect
the echo signal as picked up by receiﬂ{ing mite@ Ai=01=A, (Pig, 2)

6. POZR SUPPLY LJIT 'PE-I.?*?-A is locat&d at the bottom
of the PPI Rack of Cabinct Rack Fli=51-A and ‘i;ncludea all power supe
plics for the tubes in this rack, (Piz, 2 and 3)

£, CALIBRATOR PAVZL EC-07 -4 (Fig, 2 and 3), located di=
rectly below radio recciver BC~98lwA, is used to ealibrate the FPI
and HRF cathode rey tubs semeﬁs and to amplify signals from the radic
receivers, BC~981~A and 0766, ' . e

g. OSCILLISCOTE DC=066=4, located im the center of the
HRF rack, is used to show the range 25 well 28 the relative &rﬁplim
of echo signals as received on the reeciving antemse, (Fig, 2 ond 3)

h, RADIO TRAMSIITTER BC-%Z-A, together with & rectifier
and 2 keying -unit-, are mounted on a pxa\destal’ a;;: tim rear of the ane
tenna, AN-91-A, on & trailer, \(‘F:Lg. A'+_)_ ‘.

i, TRAISITTLC ANTIWA AN-91-d, (Pig, 4) and RECEIVING
W (Fig, 1) are supported on two seporate turntables

-
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PE-I39A
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f&—— RACK FM-51A
SCR -527A
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5 MILES OR MORK
LEVEL, PLAIN SITE

4 MILES
PROPERLY SCREENED SITE

4 MILES |
IMPERFECTLY SCREENED SITE

GREATER THAN TWO MILES
CLIFF_SITE

3 MILES

CUT-OFF ANGLE TOO HIGH

RECEIVING OPERATIONS  POWER TRANSMITTING
ANTENNA TRAILER TRUCKS ANTENNA

AN-91-A K-58 (K-72) AN-98-A

60 FT MAX. 130 FT. MAX.

-

\— CABLE SOFT

' CORRECT SET-UP _OF RADIO SET SCR-527-4A

FIG. 6

AAFTAC-12/7 M3-ABB2-IM
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vhich peridits coalinuous rotation in azimuth in either direction, The

anvenna arroy consists of eight end-fed half-wave dipoles wide, and four

holl=wagoo Nl h,

Je PO 31 U'TTS F2-137-A - Power for radio set SCR=-527-A is
supplied by nouer units Pu-137-., one in esch of the tuo power trucks,

also nounted in each truck is a 25 Ky 120/200-volt rasoline engine gen-

erator sct (Wi, 5)

1, Lo selecting a site for the 3CR= 527-A, there are tuo main re-

1

gquiremcats to Le borne in mind, The round surrowiding the antennas

fat

for a distance of 200 rards must be Derfectly flat to sive sood height

L

measurement, cnc the ground contours at sreater range must be within

3 degrees elevition to the horizon for GCI Siting,
e Neight finding may te satisfactory either with level or vith

flat, sloning sites, It is necessary, however, for a sloping site to
slops the sene ol 2ll azimuths, so that the height calibration coes ot
change uith azimuth, Iill-top sites are unsuiteble because fived echoes
are ouhrined from distent objects, Saucer-shaped depressions are desir-
atl~, thouh dirficult to find, This means “hat the rindrmm recguire=
uent lor catisfectory operation is o flat, circular site, one mile in
diaaetor, with golcrable rise to horizon within the recuired 3 degree
elevation athe. vome periidssable and not-periiissable sites are shown

in Fisure 6,

4]
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3e Station Layout = a, llost desirable arrangements of ve-
hicles is shown in Pigs. 6-7.
be Adimdnistrative and non=-technical buildinzs should
be located as [ar distant as convenient from the untennas,-
Co Hgtal buildings should not be used unless absg~
lutely necessary, .
de  lire defenses should not be less than 50 yards
from the antennas,
D. HEIGHT FINDING ‘/ITH TIE SCR=527
1., Things to lieen in mind,

ae For zood accuracy in height finding, stay et 6 de-

grees angle of elevation or above, :

be  The 12} = 75 or split 10 as it is commonly known, re=
ceiver antenna is satisfactory,

é. Nesults will be essentially th§ same as vith the SCR=
588; using the lover aateana array.

de Only one height conversion chart is n;ceasary;

8 i relative differential, plane-to-plane, of 250 ft,
can be obtained,

Fig. 8 shows some height and range findings as compiled at Paasco,

Florida on l'ay l; 1943 for a P-70 plane head on, The siting and re~

sults of this test may be considered as above average,

DECLASSTFTED BY EXECIITIVE ORDER #11652 =



DECLASSIFIE@ BYCER:EJTIVE ORDER #11652

CAPABILITIES OF SCR=527

FOR P=7C - HDAD ON

# RANCES ''ITH LEVEL SITE

HEIGHT - LILES -
50 ft. 5
100 ft. 7
200 ft. ' 9
500 ft. 10
1000 ft. | 16
2000 fte 22
3000 ft. 23
4000 ft, 37
5000 ft. 42
6000 ft. L6
17000 ft. 50%
8000 ft., 50
10;000 £4, 593
12,000 ft. 65%

#Cclibrated pick-up ranges

(FIG. 8)
= 5 -
SLL..ET
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CaPABILIT LS OF SCR=-522

tnn “ [ V.
1, Gonerel = The SCh=-522z Ls an airborne VHT Receiver-Transmitter
combiasation for aireraft insviu... ion, The set is designated for sim=

plicity and roliability., Headghones, miercphonc and a five-button con=-
trol box arc all that the pilot has to concern himsclf with in the eir,

2a DCQCPlEulOH - Hight fight.r aircraft arc ot nrosent cquipped
with two VIF SCI=-522 SbbSp Oae: o % carrics the day control fregucncies
and the other sct provides the GCI frequcncies for night operrtions,
This set mny be Installed at the GOT station ns an CMGTgeney or auy=
iliary VHI instellation for grownd-to=nir nnd cir-to-ground commumi-
cation,

Fach 522 aset ig composed ol five units:

Fd

n.  Roceiver, BO~LZ

e ‘ﬂﬂ.hLDtCP Bl=-628
c. Control Tex, DU~u?
& Coritector unid

ce Dyammobor urit (Povr Undt) PD-0L
The tronsmitter-rocciver wite ~re reecl movnted to fﬁCilitﬂtQ.Shr?iCiﬂg
and replecomen® and are cablu-conrccted ie the control box, contnetor,
junction box, wad dynamotor, (Scc intcr-connceting disgrom)
Functidn of the 50R-522 is to provide veice communication between
alreraft, alreraft znd ground, .. : for thc treonsmission of a 1000-cycle

note or ”n;p—scu**‘" for dirccticn finding, The tronsmitter -~nd ro=-

] =
SECEAT
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ceiver opertbc o0 four pre=tuned thaniels, nny one of hich may be se=
leected by pushing o bubton on Lic hadio Dontrol Tox (Jee dizgram) lo=
ated in the pllot's comprrtsent., .. oce=position togrle switeh
2150 mounted on the Contrel Lox is movied (1) "Transmitn, (1) "Re=
cuive and (Vo0.) "Gomobe! loft, contur nnd right, Ia multi-scater
plancs, switching from "Rceeedve" to "Travsmit! cnn Lo accomplished by
a push button located on the throttl-, control etick on any other po=
sition conveident to the nilot when the switeh is the V.0. position,
Lach chennul sclected for transmission is indleated by a grucn lighte
A witdte light indicates that the "Rocelws" position is sclocteds A
failure of these laaps Gocs not interfers with the working of the
522, They arc indicntor lomps onlye .. dimming mask fittcd over tho
push buiton coniroller lomps guards against plarc vhor night fiyinge

For channols of opersticnsl frocuenei.s controlled by the Radio
Control Fox of cach st arce ~s followus:

oy T FrysiLacicg

ne  Souadvon Uompwnicaticn (Mireraftetos=aireraft)

L. Commen (Conersl aircraft=to=sround)
ce loming ‘Spueirl froquency for homing)
g, D/F (Plp=squenlt trancmission)

Blont 0. micneien
pAdeed ST A

rq  GCI Control 3T 3tation )
by GCL Control (60T Station 2)
¢y GCI Control (GOT Station #2)
dy 20T Common (GCI Rescrve)
SECREZ
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In airborne units, the functions of channels A, B, and ¢ are inter-
] -

changeable, wowever, channel D must be used for D/F,

Transidittor Unit - The transmitter is a crystal contrelled radio-

teiephoné ﬁransmitter designed to operate on a frequency range of from
100 to 156 me acycles. The output frecuency is 18 times the frequency
of the crystul, 4 crystal range betueen 5555 and 8666 kilocycles is
used, Freqpencyjchange or channel selection is accomplislied by a me=
chanical :ovement of four cams operated by a ?electﬁr notor, ‘/hen one
of the buttons on the Radio Control Fox is punched, the moyement of
these cams oubtorztically and simuUltaneously puts the transmitter and

receiver on pre-tuned crvstal controlled frecuencies, a

Recciver Unit - The receiver is a VHF receiver designed to operate

on harmonic frecucicies controlled by a crystul in a similer iwemner to
the transmittcr, By means of its technical design, it operates on a.
frequency 12 acgacyeles lcss then the frequencw of the incoming‘signal.

3 Oncration = To place the 522 set in operation, it is only
necessary to press o mush-button on the control Lox corresponding to
the channcl desired, [ lamp sdjacont to the Lutton depressed will
light, showing ihich chenncl is in operationd hen operations arc
finished, it is nccessary to press the button marked toffn, .

To tronsmit: The trensmit-rcceive switch on the push-button
control is put to the proper nosition and the pilot should immediatcly
start his transmission, geing back to-the "Receive" position as Soon

as possiblc, This point is often forgotten with the result that "the

— e e = - -
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air frequency is jemmed because two or morc transmitters arc on at

the same timeé,

L § Umimary of Q&E on % ig

Frequency renge -~ 100 to 156 megeeycles (1.92-3 me=

e
ters)
be Operating power = 24~28 volts direct current
¢,  Power consumption =~ Transmitting - 11,5 amps
at 28 volts,
Povter comsumption = Receiving - 11,1 amps
at 28 volts.
d, Dimonsions = 16" x 13" x 11" ohe
G Jeipht = 48 pounds (approximately)
g Trensrmitter frequency = crystal frequency x 18
g.  Recciver frequency = incondng signcl less 12 mega-
cycles,
ggerayiggg;.ggagggge;;sticg

1s Range linited to approximate line-of-sight. This charactcr-

istic makes jamming by the chemy difficult (Sce chap,III, Pam, E)

2. Abscnce of reflceted waves and skip distanccs,

3, Relatively free from natural interference such o8 static,

wenthor disturbonces, ctc,

Lo Very sensitive to mon=mode interference such as cutomobile

ignitions, spark-gops, cetc.

5. Short antcnna very desireble for aireraft installation,

6, DBspecially good for dircction-finding duc to short zntenna.

7. Very littlc foding.

8. Relay stotions arc netessary to cxtond roange.

- -
CRET

)
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DECLASSTFIFD BY EXECHTTVE DRDFR #11652



" WI-ZS8Y-Eh/L/T1-0¥L14VY

22G-4OS NVNOVIA ONILIO3NNOD - ¥3L1NI

v-209-28
X08 T0HLNOD

(ATMD SINVTd ¥3.V3S ILTNN )
S3X08 NOVI M3ND —=

v-62 -8r @
‘¥INIFIFY toqum". e 08 NOUINNF ¢ zt.nwhwh
OINYVIN HLIM nwna" -

HI1IMS M9
-

-3d
SI0A®I V-86-3d

v-g29-J8 H3ILLINSNVYL

-

v-9$29 -08 H¥3AI1303Y ~

AM311ve

DECLASSTFIED BY EXEC!TIVE ORDFR #11652



DECLASSIFIED. BY EXEr,

— —

[IIVE ORDER #11652

J

Nov, 1, 1943 5ECT. Ea = CHAP V,

9., PReongo is governed by height of ground antenna, ~ltitude of
reraft and torrein, Tormula for computing theorctical range ol VHF

is ng follows:

227\/iq -|-‘Vh? ' = Range in miles

jes)
u

£t

1 = Height of plrnn in ft,
hp = lcight of antenna in
fe Adopticis of the SCR=520 - The SCH-522 mny b ndapt.d to nony

usus in the ficld as wriergzency standb: equipment or awxillery instnle
lation, Should one of these applicnticns be desirnble it is suggestced

thot proncr Ulgnnl Cerns assistanco be cbiained.

D/F Station: Usc of the SOR=522 with an Adcock anteana Tor
dircctirl f11v4nT and reading ﬂrOVIdLs a soctis-
foeto Ty cmergoncy D,/ﬂ ot-.,u...-..aﬂ.

lioming Stetion: The wli=522 moy be used as ma cnergeney trans=
mittor fer haming to the D/P station,

Riloy Stotion: An 5C=342 seb-un with connceting line from
Control way bo adinl.d te rolay use for ox-

. gty roceived over iho

wontrol must be repuated

Ty i
linc 2+ »cetoed vwith
for re-bro~denst,

[

Ground=to=-ground: Use. of ae S0R=52Z for pround-to-ground trons-
misggion mr: Lo used in cmergency if ronge is
net too grunt,

The audic amplificr in the reeciver nlse functions ng a speech

amplificr for inver~cemmunicaticn, silot=to-crew in multi-scated plonus.
ilot only ean the ersw talk to ~  >ilot nnd nilot to crew, tut the crew

e~ listum in en the radio channel ot ~11 times, Thoy moy olso tnlk

to the pileot durinrg transmissiecn oy roeciviny =n the radio chiannel if

an wnergoney ardsss, othordss thoy should mednledin silenee to cnable
LI 0RBT
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all conccrned to licar clonrly a1l instructisns from the ground, The
1 = :
circulis nro designed so thot the spice’. of the erow eannct go out on

the transgittonr,

- —
o0 O T ¥ 3
wJ P o T
— — b — —
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CHAPTER VI |

THE SCRw573, SCR=57L SYSTUL

1. The Signal Corps desigaction SCR=573 and 5CR=57L identifies a

mobile VHF communication system of two channels ground-to=air, and two

chamnels oir-to-ground, housed i _.he SCR I‘obile Trailer Van, Included
in the systum arc 2ll components of operation, including entennas,
auxiliary power, control pencls, cablces, cte,

Thc abovc systcm docs not include the mobile D/F necessary to GCI

installation, The mobile D/F truc!c systcm is idontified as the SCR=566,

2. SCR=-573 TR/NSLITTER (See Fig. 1-2) - The SCR-573 transmitter

installation consists of two (2) BC-6L0O VHF transmitters and one com-
munications panel housed in the commodious mobile van, Two Bendix ply-
wood antennas, one for each channel, are provided and an external aux-
jiliary power trailer power trailer FE-99, Commercial power is useq wher-
ever avallable, and all cables, connectors and terminals are provided.

This system provides two-chanael ground-to-air communications as a mo=

bile installation,

3.  SCR-574 RECSIVIR (See Fig, 3-4) - Like the 573 Transmitter,

the GCR=57L receiving system is installed in the mobile van, The same
components of external supply, (a:itennas, power supply provision, etc,)
are standard for both the 573 and 574. The receiving system is com~
posed of two BC-639 VHF receivers; two BC-638 crystal controlled fre-

quency meters, for tuning and aligning the entire SCR=-573-574 system,

osst sre i A
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two line amplifiers, and two RM~18~A Control boxes, The line ampli-
fiers and control boxes prcvidelthelnecessary voice level amplifica-
tion and switching arrangement for land line communication between the
various units - i,e,, station, trans~i“{ing van, receiving van; and
power trailer,

Lo  SCE~6L0 TRAISIITTIR {See Fig, 2-5) = The BC=640 VHF trans=

mitter is rack mounted, being composed of the following componentss

a, Components: : : }

1 Amplifier Fanel 41,50 1lbs,
1 Oscillator Fancl 39. e
1 liodulator Fanel L3,
1 Control Pancl 27 :
2  Power Supply Panels 84, (cach)
1 Power Control Panel L0
1 Input Transformer
- and support 27.50
1 Steel Cabinet 210,50
501,50 1bs.

b. - Frequency and Power: = Freg.cncy range is 99 to 156 mega=

cycles, Output operating frequency is 12 times the fundamental fre-
quency, which means crystals range from 5,5 to 8.4 mc/s (5,500 KG to
8,400 KC), The radio frequency (RF) power input to the antenna is
50 watts, A coaxial cable of 70 ohms 3 ipedence transfers the RF en-
ergy to the vertical diapole antenna,

¢, Controls - Controls for "}ocal" or "remote" operations are
included on the transmitter,

de  Power Inpub - Tho power input pancl provides terminals for

conmercial single phasc, 50 to 60 cycle, 100-~125 volts AC or 200-250

“2-

SEL

81

I
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TRANSMITTER STATION OPERATOR

AAFTAC-12/7 /43-A852~IM FlG. 2
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BLOCK DIAGRAM BC-639A RECEIVER
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volts AC, Vhen opcrating from the auxiliary power trailer unit, FE=99,
throe phasc is used, Voltage 1. ulation is accomplished by built-in con=
trols on the nowcr panel,

€, Range - RF power output is sufficient for pointlto point
communications of 113 miles on the ground, or peint-to-point ground-to-
air 135 miles, if ths aireraft is at 10,000 feet, Varying conditions
of torrain and altitude will substantially offect the range. The fol-
lowing formula may bc uscd vith good satisfaction for calculating the
necessary height for A/C or antenna for any desired projected_rangc:

x=2 D°

3
X = Height of the a/c or antsnna in feet.
2. oA e sy
D= Projected rangc or distance in miles,
The above formula is based on average siting on lcvel plane or table
top land. (Also sce range formula, Scet. B, Chap, V, Page 5)

5., DBC=639-A RECEIVER (sec Fig. h=b) = The DC-639 is a VHF Super-

heterodyne receiver for-us¢ as © _round station rcceiver, It is cased
for rack mounting along with the separctc componcnts nccessary to one
receiving position,

3. Componunts of 1 Receceiving Position

1 Rack Framc, Fi=39 . 121 1bs
1 Radio Reeciver EC=03G-4 36 P B
1 Rectificr FPancl RA=42 26 "
1 Desk Unit, Pi-l 21 M
1 One oockut & Coiinecting Pancl
PN=l 7 n
1 Fusc Panel, Fii=3 2L n
1 Control Unit, 1l=23 18,25 n
1 Froquency ietor, BC-5638 35 ”
275.25 "
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Dimensions (See Iig, 4) - Overall size of complcte rack mounted

position is: Hcight 72"; Vlidth 204"; Depth 15",

c. ZIlectric Characteristics: - Tuning range 100 to 156
mcgacycles, The tuning dial is calibrated in a direct rcading mego=
cyele scalc, with a signal strongth meter alongside, “Then the set is
turncd up properly and ealibrated witlh: the BC-638 frequency meter unit,
dir cet rcading of frequency is possible, Approximatc controls for
gain, scnsitivity, and Ci/ or spcech » :iption arc provided,

d. Usgs: = Principlc usc being to providec air-to ground re-
ception in SCR-574 systcm, Whon used with frequency metcr unit BC-638,
may be used for determining frequencies, or if provided with an extcr-
nally mounted, rotatable adcock antenna it may be used for D/F.

6. Input to Rcceivers: = Input is matched to the standard
70 ohm coxial cablc from a vertical diapole antenna,

f. Range: - This receivor has very high scnsitivity and is
limitcd only @o linc of sight VHF charactefiatics.

g. Powcr Input: - Power for the receivur; is provided by
the rectifier unit installed in the recciver rack, Rectifier will take
thc same types of power source as ths BC-640, '

6, HOTES 0. SITING VHF EQUIPITIT.=- It has been foﬁhd that the

problecm of siting will naturally affcct the VHF performance, For cxam—
plc: It is possible for poorer poerforming radio equipment properly

sited to givec better performonce than a more satisfactory type radio
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impropurly citcd, In localities vherc the terrein is level ond no hills
or lerge huilding,s or other obstructions arc prvsunt; the problom of
communication station siting is not a scrious onc, Acrials should cx~
tund above any close-by objects and should be placed on as high ground
as possiblc, Rceciving station should be well removed from travelled
roads or any othur sourccs of clectrical interfcrence, Natural camou=
flagc can ond should be taken advontage of wheresver possible cnd acricl
masts may Le created in a woodcd arca; when dasircd; so longg 2s the

antenna cxtoends 20 or 30 foet above the trees, Siting in mount inous

terrain may present a complex problem, Considerablc cerc and zn intelli-
gent study of the regions topography will very probably be rcequired be-
fore siting such a station, Generally, therc cre two methods of scleet-
ing & satisfactory sitc, The first and best is to place the station on
the highest surrounding point of ground. This is not rlways possible
duc to thc inccecssibility of some types of terrcin, ‘hen the terrain
do¢s not peruit the location of the stotion on the hirhest point, the
scecond nctiod oi siting becomes nccessary, That is, the station must

be removed s for as possible from ciny mowntain peak or ridge over which
it may be acccssary to work in ordcr to lower, &5 for os possible, the
engle from the acricl over the mountain ridge. “Therever sited, corc
should be telken te remove the reeeiver sufficicntly frr from the radar

transmitter so tliel the reception of the former is not interferred with,
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CHAPTER VII

SCHR=566 MOITLE /I SYSTid ~ GOR=634 ALR TRAIGI ORTATLE D/F 3yolil

1, ' SCR=566 iobilc D/F Unit (Sce Fig, 1) = SCR=566 is the desig-
nation of the inobilc, van-truck installcd D/F Systcm, This system con-
sists of two D(=A reccivers and -euxiliary communications pancl,mounted
in a reley raé@ adjacent to the antennd rotating conirﬁls in the conter
of the truck, The adcock rntennza scction abouc thcltruck is rotatable
and collepscoble for transporting, Provision is made to work on cither,
commereial or cierator cower, The gos engine-driven gencrator for
ficld use wey be corricd in the truck or it mey be the conventional

PE=99 mountcd in a trailcr,

Ze CCR=63L Air Tronsportoblc D/F Svstum = is comprised of the

-~

samc compoacits o8 the S5CR-566, cxcept it is packnged ond housed for
air.transportablc usc, GCellopsable hut €' x €' or 8' x 8'“tent is pro-
vided, The frome suvporting the adeock anéenna is part of the strue=
ture, ant installetion of couinment fous in o li~hf weicht lncclk-down
rack ond® oncratiiag teble. A varicty of portable now.r plants cre cvail-
able, m;untcd on carrying fremes wifh a light weqther protceting cover,

-

and 300' cable for isolstion, The entire unit less thoshut weishs L54

1hs,

s Definition: = D/F is sinply direction finding, “/hen applicd
i b
to GCI becones o i/F mothiod of obtrining identificaticn, and koeping

azimuthel track on eireraft roquested Ly the controller,
L] -
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L. Voice=Fixing D/F = For GCf'Bbcraiions voice fixing provides
the only method of D/F'ing our AifCraft;-lﬁééh aﬁﬁ every time ﬁ}T is
roceived from A/C the czimuthel beafing is 'obtained with 'special -
cquipment, and told over o land line into the plotter computer, The
new Croig ilevigation ébblo hos a rotating beam of light, projeeted
outward from the station point in the center of the mnap, which is
cqntr;ilcd from the D/F stetion, Hach time the 2/c calls in, the
light swings to its czimuth, This is invalucble where iy fading
occurs on the scopc and the af/e has to be decd reckoncd, It is

equally valuablec ih identifying a/c when they arc turncd over to

GCI, ond first call CCI control,

5, Requircments for D/F = Threc things must be accomplished
in order to D/F, '
2, A dirceetion finding antcnna_mnst bé cmployed which
cen be rotated and sensed; to prove front or back dircction from
entonng to ﬁ/c. ‘

ba A sensitive recciver must be uscd with appropriate

-

R/F gain controls to ~llow propcr reccption without blankcting,

Ca Boaring rings must be provided on the catenna rotat-
ing device, (Sce Fige.2) from which true bearing and direction of thé
a/c can bo read,

6. Receivor Opcrotions = It has bocn found that the reccived
signal from ~n /¢ at ton milecs is so grecat, proper reduction of thc

R/F and audio gain controls is nccessary to obtain accuratc bearing,

SECRE?
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