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fove 1, 1943 SECT, B, = CHAP, XIV
fo 0Office .
(Connected through switchboard)

Ge  Stock Room
(Connected through switchboard)

Le OFSRATIOQIAL RECUIRELTTS

e VHF Radio Telephone Station, = = There will Le two lines

connecting the adjacent VHF van - one for Direct VHF communication be-
tween Controller und Fighter Pilots; and one as a spare line, dnother
line should be run between station and VHF van for field telephones
comnecting the Crew Chief, Controller and VHF Qperator,

be Airea Operations Room, - - Four lines connect the GCI
station and Area operations roonm, 1One provides two-way speech between
the GCI Controller and the Area Controller, A second hot line connects
the liaison operator with the GCI liaison officer in Area, Over this
line will flow the Lensral infprmation passed by the GCI Liaison Officer
to the GCI station, A third hot line connects the Area Teller to the
GCI General 3ituations Board Rlotter. Not only will this line pass in-
formation to the GOD Plotte? when the station is on intercept, but will
suffice as an additional reporting line when the statien is on revorting.
The fourth lise coanects the PPI reader with the GCI Plotter in Area,
Both the Plotter~Computef and Reqprder are connected to this line by
m@anﬁ.of a one—recgive head set, which enables them to hear plots as
read by the PPI reader, as well as instructions given by the Control-

ler, Grid coordinates of the target and fighter as seen on the PPI
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tube are read over this line,

¢, Radar Iilter Room. = = This is a hot line connecting

filter room Plotter with the PPI Reader at the GCI station, and is
used vhen the GCI station is reporting, If the radar filter room is
adjacent to the iree Operations room, communication line Mo, 4 may
be used for this operation,

d. Adjaceat CHL Station. - = In the Theatre of Opera=-

tions where there is o filter room, one line is provided from GCI
to the nearest coastol radar station to:
(1) incuire whether IFF is showing on a target
about to be attacked,
(2) obtain other information, such as height, etc.
before the target is nezr enough for GCI heights, and
(3) as a means of communication between the two sta-
tions, |

€. Adjoining GCI Station, - = Telephone connection should

be provided with each adjoining GCI station. These latteral connec-
tions permit rapid transmission of messages and information concerning
the passing of raids from one station to another,

§. Hight Fighter Airdrome, - - If possible, a direct line

connecting the llight Iizhter airdrome with the GCI Liaison Operator
will be provided, This line will be used primarily vhen the GCI sta-
tion has some tactical control over Hight Fighter operations, where
-l -
DECLASSEF IEQ BYCEXLZUTIVE ORDER #11662
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Area is not involved, It also provides liaison between squadron opera-

tions and GCI,

fe  Aduinistrative Units, - - An administrative line is pro-

vided to the orderly room, stock room guard tent, administrative head-
guarters, etc, This berndts calls to be made for crew replacements,
repair parts, aix] administrative functions,

he GCI D/F Station, - -~ A telephone line from the D/F sta-
tion to the GCI station is essential, This permits the D/F Operator to
phone azimuth readings on aircraft to the Plotter-Computer for identi-
fication and dead reckoning pﬁrposes. If the new selsyn D/F Indicator
system is used, a secoéd line must be brovided.

i, "Y" Service, - - This service usually sunplied through
Area, may be in some cases, direct, If "Y" Service is to be a direct
connection, & hot line rust be provided to the GCI Liaison Operator,

5e COIICLUSIVNS: = = The afore~menticned requirements and dia=-

grams are based on multiple position operations, Figure 3 is provi-
ded as a standerd layout for necessary communications for one console,

one channel operation,

-5 -
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ilov, 1, 1943 Chapter XV SECT. B. - CHAP. XV

CAPABILITIES AND IIi.TTATIOH OF THI SCR-615

l. General: - The SCR-615 in its present form is'definitely not
a GCI set, It is the first Amerlcan micro-wave set being qpantlty pro-
duced aad it is concalvabl& you may encounter one in vour tour.

2, stcrintlon: - A console 6' wide and 5' - 4" high houses the -
display tubes aind controls, The anteéﬁa is a rotating parobolic reflec-
tor type, 8' - O" diameter, which is controlled for rotation and hori-
zontal tilt by two contrﬁls on the operating console, The energy is
transferred to the antenna in a rectangular, copper tube, called a wave
guide, where a cone—shaped conceatric rotator device known as a wobbler
agitates the bLeam as it strikes the reflector. At a freqnenﬁy of 10
centimeters (3,000 megacycles) the antenna parabola concentr;tes the
energy into a ver;” narrow beam of 4°, By agitation, the wobbler in-
creaseé its coverags to 6°. A control wheel (1) electircally con-
trols the cogtinucus rotation or sector sweep of the antenna, Contin-
uous rotation through 360° is at the rate of 6 r.p.m. Antenna éilt,
controlled by wheel (#12) permits vertical control of the beam from
~10° to 490°, 1In other words the transmitted beam is like the beam
frém a flash;ight and may be pointed as such when scarching for.a/c.

A pipun&ﬁching meter (;8), with vertical and horizontal pointers will
cross in the centcr when the beam is directly on the target, An ele-
vation meter over the FPT tube will ;ndicate elevation of a{b in thou-

sands of feet when the pip meter is zero'd. The transmitter consists

+
’

-1~
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of two 6' high 3! wide steel racks, housing the power supply section,
oscillator unit, modulator unit, and antenna wave guide tuning unit,
Output is 125 kilowatts at a frequency of.3;000 megacycles,

3. Display; - The echo is manifested on the time base of the 9"
PPI tube (i#7) in the form of a brilliant point of 1ight; azimuth be-
ing read direct from & scale (i#3), To the left of the FPI tube is the
"A" scope (i#5) and "R" scope (#6) panel with the direct reading range
scale (jf1) aboves, 'jhen a target is icked up on the FPI tube, rough
range is noted and range wheel (#10) is cranked to set "A" scope range
for pick-up, The "A" scope display is a horizontal time base of 10~
mile range, whitish-green in color, in which the echo is an upward
kick » The "R" scope magnifies any desired four-mile section
of the "A" scope., By turning wheel (;#10) the gate orlrecoss upon
reachiné the end of the four-mile range moves back to the left side of
the tube and moves right again as another four milés of range is in-
spected. ‘'hen the echo being tracked is centered in the 'R" scope,
gate rénge may be read directly to 1/10 of one mile on the range scale
(#1).

L. Capabilitics and Limitations: - Set is very sensitive to
siting aﬁd performs best looking over water. Interpreted display
must be told«to a polar grid coordinate board and transferred to erid
coordinates ercating additional lag. Thoe continuous sween display is
not satisfactory for GCI, nor is it possiblc to sector sweep setis-
facborily for GCI, DBest offcctive range was found to be 50 miles,

e
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COUCLUSION: - The above set ‘was an experimental model tested for

GCI. Undoubtedly, production models have greater ability with increased
power. The new ki.d.\i. ldcro-wave sct is similar to the SCR=615 in-
asmuch . as it is a 10-centimeter sct using a parobolic reflector antenna
system, fed by a wave guide. Reports of reliable 70 to 100-mile range
with GCI ability have been received, Its power output is understood to

be 500 kilowatts,

-3 =
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April 1, '9O4LL SECT. C. = CHAP. I.

The Creoig Javigation Table
and
Interception Colculator i

1. The Crcig Navigation Toble, vhich includes as an essentinl
feature the Intcrcention Calculetor, is a mechanicsl means of comnuting
much of theo data_nceded by the GCI Controller to bring about a.succcss—
ful interception, “Jhen available, it is used in place of the sinple
Intercept Bocrd, hich is equipped only with the Craig Computer and
lacks the refinauents of the complete Havigetion Table, In the summer
of 1943, the lavigation Table was adopted as standard equirment by the
Us So army .dr Forces and is now being produced for use at each fixed
type and nmobile CGCI station,

The ﬁrinciﬁal couponents of this instrument are:

% . Ihe navigation mop, gridded, with suneriumposed conmpass

-

rose, and lighted indirectly underneath,

be The Craig Computer, the design and opcration of which

arc treated fully elsevhere in this textbook,

Cce Ihe Interception Calculator, an instrument which cal-

culstes n cut=off vector for the controller,

de  The Azimuth Indicator, which projects a beam of light be-

hind the Intcrcept Board along any given azimuth from the station's lo-
cation, used 2s a mcons of displaying D/F bearings.
2, The controls of the Intercention Calculator are locatesd at the

lower left Lind corner of the table (see cut), Operating procedure as

follows: )

DECLASSIFIED BY EXL.UTIVE ORDER #11652
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a, Determine true air speed of fighter and set fighter
speed dial accordingly (the iwm er kncob on lower set of dials; as
marked)

Le Determine true air spced and heading of target, and
sct target speed and heading diels accordingly ( the upper set of
- dials, as marked)

¢, Obtain simultancous plots on fighter target,

d. Sct sliding transparent rule in position connect=
ing the simultoncous }TJlOtS,"‘.‘Jith the arrow on .rulc nointing from
fighter plot te target plot,

es Mlign the twro small white arrows along lcft edge of
calculator by turning knob at bottom of dial nanel (see cut),

fo TRead "vector to intcrcept" opposite arrow on white
scalc along right edge of calculator, This is the cut-off vector
that will bring the fighier to the‘target in the shortest possible
timc, assuming constant speed and heading of target.

gs The ﬁspced of approach" also is indicated on the righ$
hend scale, If this f{gurc develops to be less, then the intercep-
tion is obviously iLéossiblG, unlcss the fighter's‘spued can bg in-

crcased,

| he The "Spced of approach" figure can be utilized by the
. -

plottcr-computer and controller to calculate the time requirced to

bring fighter and target toguther and complete the interecption,

i, On'thc lower sct of dials can also be rcad the compass

bearing between fighter and target, which will remain constant through-

-2 -
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. out the interception if target makes nd charnge of speed or heading., Ey
checking this bearing frequently on simultancous plots during the¢ inter-
ception, the plotter-computer can quickly discover any change of heading,
speed or other evasive action attempted by the target,. ... .. .

3. It should be borne in mind that if the "vectors to intercept"
is accuratcly eelculated and eXecuted, the fighter will be brought di-
ructly into the target at the point of interception, In many cases,
thercfore, the controllers will find it necessary to alter the fighter's
speed or heading at the proper moment in the closing stages of thc intcer-
ception in order that the fighter may be brought in behind the targct
rather than abeam,

Le A possible disadvantage of the caleulator is the timc»require&
to compute the nccessary target speed and heading data, meke the approp-
riate dial settings and recad the rcsulting calculation, For any degree
of accuracy it is considered that 2 or 3 minutes of target flight must
be plotted, Delay is avoided, however, by astimating.target speed and
heading, giving a "snap" vector and checking this for accuracy when suf=-
ficient time hos elapsed. As the GCI Controller gains experience, he
finds that he has less and less use for a mechanical means of detcrmin-
ing his Eut—off vectors. In any case, however, the calculator is valu-
able an¥ helpful in checking the vectors that are calculated mentally.,

5. By means of the jeimuth Indicator, D/F bearings can be con-
tinuously and silently told through from the D/F station and aceurate-

ly dibplaye& on

-3~
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the intercept board, without the use of an extra crew member to receive
. them by telephone,

6, The operator of the D/F station has a control box on the face

of which there is a dial in the form of a compass rose, Upon detcrmin-

ing a bearing on any aircraft with his D/F equipment, he sets the cdnf
trol box dial on the proper azimuth and pushes a button, This acti-
vates a rotating prism arrangement and light in the lNavigation Table,
and a bright narrow beam of light is shown for a few scconds on the face
of the intercept board, This method of displaying the D/F bearings
greatly facilitates such dead reckoning procedurcs as thc one-station
fix, and also provides o constant means of checking fightér identifi-

cation,

-5 -
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Nov, 1, 1943 SECT. C - CHAP, II.

THIS _SCR=636=A

I. DSFLIITION, - Radar Set SCR=636 is a Ground Controlled Interced-
tion desiined ror transportation by aircraft, and ease of assenbly,
It is the first set of this type with capabilities satisfactory to
GCI. The .ross veight is 7000 pounds, of which no single piece of
equipment weighs more than 300 pounds, except the pouer gqnerator,
which weighs 400 pounds, An experienced crev of five (5) men can
assemble the st.tion in an estimated six (6) hours,
II. CO:POUEITS: - Reference is made to the reproduced photographs for
a clear descrintion of the entire unit, The station consists of the
following corjonents:

a, Operations Hut (18' long 12' wide 7' hiph)

L, i.tenna tower unit coasisting of furntable with 8 br.ces,
2 reflector fraues cnd fenerating screen sections.

Ce Tragsmitter BC~1156=A (or 602-T1 transmitter modified,

d, QReceiver, SCR=568 (with "FII" and "." CRT)

e, Power control and Rectifier unit,

‘f. intenna Snipching unit BC-1188-£,

ge heCe Power unit PE-75.

he D.C., Power unit to rotate antecana, or a reversable op=
eration from thie artenna control unit mounted next to the receiver in
the Hut, Speed of rotation is 2 RPi but provision is beinj made o in-
crezse this rate, Hand turning is also provided in case of power fail-

ure,

DECLASSIFIED BY EXECU"[VE ORDER #11652
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One novel fecture disclosedwih tﬁé photographs is the instal-
lation of the .ntenna Switching Box for changing phase.felation of
Le anbennas o be ilube TYou will recsll the little house bLehind
the to» bay on tiie 5CR-568 Antenna, This Fhase switching unit has
three pvrposes, .amely:

| a, It provides a swi£chin; system whereby the same an-
tenna may be used for iransmitting and receivigg.

b, It ;;ovides a feeder system to Fhe receiver or the
transmitter,

¢, It provides a maéual switching arrsnrement for con=-
necting the antenna in phase and anti-phase for transmitting or re-
ceiving,

III. CHARACTIISVICS,

1, Operating frequency 209 1iC/s (1.4L meters)

.

2, Pulse recurrence frequency LOO crcles/sec. of 2 microsec,

duration.
3, Transmitter: Radio Set SCR-602 Ty transmitter was modi-
k]

fied for use on 110 V.; 50 cycle A.C. 2 K/,
L, Receiver: The Standard‘SCﬁ—538 having ﬁ suﬁerheterodyne

cireuit with an IF frequency of 31 mc and a band wiéth of é MeCs

Both PPI and "u" Scea or (H & R) are provided,

| 5, Range: Secarch 90 mile, GCI 45 mile, (From center of‘PFI

Tube out)

— o w— - —— —
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6, TElevalion: Llevation search coverage from line of sight up

i
.

1

seing designed for heisht finding.

to 20 degrees,

’7;' Accuracy: llange to 1 mile, azimuth to 1 degreé, eievation
to & degree, oy

8, intenua: The antenna is derived from the Lottom half of the
Radio’ bet UCR=5GE-B, GCI/CHL equipment,land is a brogdside array, 4
dipoles hi_h and & Jdipoles wide, electrically split so that it may be_
used for gzp rilling and height finding. |

The asitenna is mounted on a Lraced turntable wihich provides con=
tinwous rotation or sector sweeplig,

9, Power Liouipment: Two power units are necessary to operate
the HGCHR=030=i.e

a, Tortable power unit type FPE~75 which operates at 115
volts, C,-oU cycles sinjle phase supplies sower ior the station
prover, This wil .ust Le operated on leaded gasoline,
b L Miomelite" 284 volt, 2 KJie, D.C. ﬁeaerator is used
solely ror rohotins Lhe anbeana,  Theue units should be installed o
pinirum aisteace of 50 yards fro. che onmerating shelter, £Additional
requirements for “ower over and above those listed here are 1ot con-
sidered a station respoasiibility, In other words, our SCﬁPG}é comes
complete as iteulzed, with no extra provision for communication or
’

I/F power recuireients,

10, IFF ..7J 4 [TI=dii ING. - Frovisions ere Leing contemplated

for the installetion of IFF equiptient as well as circuits to jreveat,

...3...
i/
SECRET
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or reduce to a minimum, interference,
COICLUSION s

As far as can ve determined, only the factory acceptance
tests have been run on tiis set, Some conflicting reports as to its
ability or apparcnt success has filtered down through many doubtful
channels, and it is felt any criticism or condemnation is unjustified
until this set has been to battle, A limited produétion is now near-
ing completion with rusged plans being mapned to prove its worth,
The purpose of this peper is to call it to your attention and give

you what descriptive naterisl is available,

- -

—— e
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LISCELLANEOUS HEQUIPMENT

A - THE SKIATRON = also called the "Color Trace Tube" (CTT) is one of
the late developments in radar control; It consists of a small cathode
ray screen, three inches in diameter, which picks ﬁp the aircraft
echoes in the usual radar manner, The small purple aircraft echces
that appear are transferred bylmeans of a series of lenses to a
brilliantly lighted ground glasc screen, which is about twenty-six
inches in ciameter, The whole above arrangement being built into a
Craig ilavigation Table,

The general effect of this arrangement is a more compact and ef-
ficieht system, Specifically, i* eliminates the PPI operator and the
plotter-computer positions since the controller plots directly on the
ground glass screen and has available a Craig Computer, This plot-
ting arrangement also does away with the human error factors arising
from PPI and plotter-computer table plotting. The changes in course
are immediately apparsnt and the controller is thereby closer to his
problem. 1t is also believed *h-tu control of more than ;ne aircraft
would be an casy matter, At Sledgegreen, Lngland a Skiatron was
observed that employed a megic-lantern attachment that projec£ed
the aircraft eclioes upon a large Eircular gridded screen, ‘/hile no
definite procedure for GCI controlling has been worked out, the idea
opens up any number of possibilities for multiple control, céntrol of
fighte; sweeps, and lerge defensive operations,

The United States Javy has developed equipment aidng the lines of

the Skiatron viiich is designated as P-3-I, Little is known about the

.-l._ ‘"
SZCRET
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equipment beyond that it is e cabinet desk type of pedar With a twenty-
eight inch display. It is installed on the bridge of the ship and is
considered by the navy to be équal, if not suvericr to the Dritish
Skiatron,

B. OFF CENTZR TL I BASE - is a metu.d by which the range of a station

may be extended in any direction on the PPI scope, In a specific in-

stance that was observed in England, the scope was set up for a range
of seventy miles, swceeping the 36C degrees of the compass, However,
the information desired was principally in a southerly direction,

The time base apex was therefore moved some imiles ggzgg'of its for-
mer position, The result was that when the timc base serving in e
southerly direction, vhich wes the usual sdvance for encmy attacks,
the equipment was operating at its most advantcgeous range, In brief,
then, by shifting the time bese apex, the range can be extended in
any direction, It is to be undersi.c. that all range geined in any
one desired direction will cut down the ringe in the less impoftant
azimuths,

It is estimated that the time base center can belmoved one

third of the distance toward the edge of the scope without affecting
the focus, By the employment of ¢ system of coils, the center of
the timge b.se can be moved a still greater distance from center,

C. THE LL:ITER CIRCUIT - The ground roturn aren on the PPI scope

represented up until recently, a ropion where opurations were poor

— . = o — -
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PHASE UNIT

ANTI-CLUTTER

The "A.C." circuit is wired

'ANTI-CLUTTER" in the grid circuit of the

CONTROL 250K P.P.I. vidio amplifier as shown
in the diagram opposite.

With the "A.C." switch in the position shown, signals are fed
through a normal time-constant circuit to the grid of V4. When the
switeh in in the alternate position, signals are fed to the grid of
V4 through a variable short-time-constant eircuit. (C, + C, and R)
which serves to remove the low frequency components of the signal
wave form.

In this manner the signals from blocks of P.E.'s are differ-
entiated and the solid "body" of the P.E. wave form is removed.
This serves to reduce the brightness of P.E.'s on the P.P.I. tube
and allows a certain amount of plotting of signals through the
P.E.'s.

Low frequency jamming effects are also reduced by this circuit.

AAFTAC-12/14/43-A896-1u
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and result doubtful, Recently Lhough, a method was observed by which
the ground return was reduced sufficiently so that aircraft cchoes
could be read through it. By a switching arrangement on the receiver
the permanent echoes can be broken up and made to appecr as small
cchoes, The regulir aircraft blips can, therefore, be read through

the broken ground return, (See diagrem and explanation Fig, 1.)

D. 100 VEB O VoilarLE SLEVATION DE/M - is a new departure in

height finding cquipment, Thic Juipment observed recently in

England operates on the prineiple of a floodlight. The antenna,

abeut 120 feet high, contains nine sets of dipoles and at that
particular station covered a field of vision of about 70 degrces.

By a switching device it is possible to compare the responses received
from the various scts of dipoles and thereby obtain satisfactory heights.
The method of identification of ..y particular aircraft is accomplished
by comparing the range of the wircraft on the R & S tube with the range
shown on the VEB scons, Therce are certain advantzoges of the VEB: in
the first plece, rolative altitude of aireraft cun be rcad immediately;
in the second plece, the princin”  of determining height does not de-
pcnd upon a split ccho, Altitude can be read dircetly from the scope.
Therefore, the accuracy in c¢stimating hcights docs not depend upon the
skil% of the ViB operator, In the third plecc, the lobes of the VEB
arc very low and o5 a result, altitude can be determined at a very

low anple, 45 agoinst these cdventages, the Tollowing disadventages

e == =
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are apparent, VEB looks only in a liﬁited directicn on the flood=
light principle, It can be jammed more easily than other types of
radar, Finally, the antenna beinz 120 feet in height, makes it dif-
ficult to mavé.

E. IiPULSE SIGIUALLING - is the sending out over normal VHF carrier

wave a super audio note, The equipment set up-at the grouand station
is tied into the VHF system; it is controlled by a keyboard similar
to a typewriter, Pressing a key will send out'a complete message
which, when received at the aircraft, will be displayed on the plane's
panel., At the time the message is being transmitted over the VHF
carrier wave, it is possible Lo engage in normal R/T without affect-
ing the super autio message, It tekes 5 seconds to trrnsmit the mes-
sage and have it acknowledged by the aircraft. (This is not counting
the time that it takes to set up ti. .essage at the ground station),
It was stated that wlile super audio transmissions cun be jammed,

it takes six times the amount of strength to jamras it does to jam
the normal R/T niessaze, This system is so arranged that it is pos-
sible to bransmit a particular message to LO aircraft at the same
time, or any particular message can bte sent to one aircraft and the
other 39 will not receive it, At tae time the observers were in
Englanl, tests had not been carried out, A squadron of 12 aircraft
have been fitted with the equipment. Various advantanes appear in

regard to this method of passing information to the aircraft. In the

_4_ ’
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first place; as above set forth, it is very difficult to jam, and in
the second place,any message thay is received by the aircraft will be
the correct message, This of’cou:se, is not true of very weak trans-
missions in the normal VHF message, In the third place, it would be
much more difficult for the enviy to intercept the message, Further
more, the ecuipment cen scramble a message which will be automatically
deciphered on the pilot's indicator,

The above description concerns British equipment only, This is
stated so that the student will differentiate betwecen the American
and the British Impulse Signaller,, The American equipment still
in the development stage, is simply an Impulse Oscillator tied into
the VHF system, V/hen the sug = udio note is received at the air-
craft, it activates a set of relays and so throws on a signal light,
The American signaller is used simply to wern the pilot to return
from inter-plane communications to air-ground communicaticns,

F. AL IN P-38 - Duc to the high {lying tactics of the Japanese
bombers in the Southwest I'2eific, ths reguler night fighter air-
craft, the P=70, was found to 1. inadequate for GCI operations
above 20,000 feet, After considerable experimentation with va-
rious planes, it was éecided to fit the P-38 with night fighter
cquipmept, The AL equipment is pressure se:led in the belly tanks
of the plane, the radar operater is scated piggyabahk behind the

pilot with the display unit mounted on the rear of the pilot's seat,
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This installation accommodated the SCR-540 AI, Another installa-
tion is now being completed on a P-38, cnlarging the nose slightly,
for the parabolic agtenpa.of the GCR-720, The modulator, power
unit and receiver will go in the belly tank as with the SCR-5.40,
This is considered a temporary measure to meet present require-
ments in the South Pacific until the P-6l can be supplied, The
P-61l performs very satisfactorily ot nltitudes up to 42,000 feet,

At the time of this writing it is still to early to make
definite statement os to the results of the above arrangement,
but with the copabilities of the P-_. in mind, thc best of re=-
sults is cexpected,

G. Capacity Switching, - The employment -of capacity switching has

eliminated the necessity of a2 phase-antiphase switch and an antenna
selection switch, The capacity switch is o switch which rotates at
1500 rpm's, selccting in turn the various antenna combinations, Thus
stations composed of multiple units and equipned with capacity switch-
ing, will afford to any single positions thc same foecilities for
height finding and antenna position selection as would be available

by complcte monual control of zntenna selection,

H. Four Foot Consolcs., = A new consol¢ breought out by the British,

and ob%erved at Durrington, will have an American counterpart, it is
understood, This is 2 new type of console for mounting thc PPI tubc

and the H & R tube, The tubcs in these consoles were mounted on a

D)
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L5 degree plonc sindlar to the intercept board, The height of the con-
sole was anproximately four fect,

I, Double Antcinz, ¢+ The double antcnna provides zn ingenious method

of inecrcasing thc spced of obtaining information from a PPI tube with-
out incrcasing the snced of rotation, On the front side of the an-
tcnna was the normal arrangement with horizontal dipoles, while on thc
back side of thc antenna was mounted :n additional array with vertical
dipoles, DIy mcons of a switthing device it was possiblc to transmit
aqd receive from the onposite side of the antenna through the next 180°
Je 24=Inch CRT =~ iuch intcrest has been manifest in the new Signal
Corps 24=~inch Cathodc lay Tube, Specifiec use of this tube is a con=-
Jjecture at present, os present displays comperabls in size have becn
optical projgetion from a small tube #s in the Skiatron, It is under=-
stood this tubc is cabinet mounted for display of echoes siéultanc—
ously reccived by scveral stations,

Ke Pre=implificrs: - Some usc has been made of Pre-—amplifiers to
boost the weal: rcturn rceflection, though it is not expeeted they will
mieet universal instelletion., /& nre-amplificr consists of a couplc of
stages of tuned rodio frbqhency ahead of thc radar receiver to omp=-
lify the signal Lcfore it is put through the reguler reeeiver stages,

' This inercasc in signal gain also results in an incrcease of ground
noise rcturn, lowover, many sign.ls which would othcrwise fade arc
made persistent throuh this device,

Another usc of the amplificrs has been to transfer over con=-

o |
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siderable distance the signcl from the redar rsceiver to displey
unit many miles awar, It is conceivabl: that control from the
RT may be done in ihs futpre at the Sector or /rea room with the
station located milcs avay,

Indirect ILighting of the PPI Tube = /. new innovaetion in radar

scopes is the indirect lighting of the PPI tube, This is accom-
blished by inscribiig the grid lines directly into the back of the
plexiglass scope face, Iour small lights are arranged at even ine
terludes around the edge of the plexiglass face., The bulbs are so
dinmed that they do not lipght up the scope but rather diffuse over
its surface, The effect is that the whole tube is gently lighted
up while the inscribed zrid lines stand out brilliantly.

The advantage in this arrangement can rezdily be recognized
as soon as the room lights cre turned out, ~ hereas the former
black painted ;rid is difficult to sce in a darkened room,'the

inseribed lines can e read with ease and greater accuracy,

-s-
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1. DESCRIFPTION
he S0R=627 desiznates a fixed type GCI Station made up
of the component parts of the SCR-527, with the exception of the
antenna, Instead of housing the equipment in vans for mobility
as in the 5CR=527, the equipment is set up in the regular LiS=1
builcing as a permanent fixed type installation, For deteils and
photos of ccaponcit parts refer to Sect. D., Chep, IV - Capabil~-
ities and Use of the 35Ci~527,
24 L3700 0NS
The anvenna cgystem on the LCH-027 is similar in elec-
tricel <esipn bo Las rodio set SC.~228, The antenna consists of
trree bays «iibh the ujper bey centorad 25 fuet shove the ground,
il the lower bay ceatered at 10 feeb above ihe ground. The up=
per bay is 12 hali-wave dipu.ss wicde und 4 half-wave dipoles
hizh, The louer b.y is exactly the same, except uiat this
arrangement can be snlit iato two bays each of two dipoles high,
Tie anbena is used both for travsmitiing aid recelving,
e eatenna is dnstallec . - concrete pit anproximately

6 fee deep and 12 feet suuare, The antenna and A .5-1 build-
ine are to he loid oul siridar to those of LCON=558-B with the
Linximum separation possible between the center of the antenna

mount and the end of the AWS~1l building being 50 feet.
A
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3 CAPALTLITIES,

Since no actual tests huve izen conducted in this arsa
to date, refersnce is made vo the capabillities recordad for ihe
SCL=570 and the SCR=527. Actuslly, the transmitier is consider-

AT

ably smaller than the S OR=588 transmitter, but its operation with
the antemna described is reperted by ‘e AAFTAC Radar Group as
beins equal in all resnects, It is felt, considerable naintenance

is elininated with this iansteallation as compared with the SCn=-5e8,

L, LIST _LLATION

The Tirst installavion of the GOP=-627 is at Fasco, Fla.,
which is in the vieinity of Zephyr Lills, Fla. This wnit will be
operating on or about 12 Jonuary 1944 ac o part tinme reporting
and (I, Station, similarly to the SCR-5E5 Cuiauiors jocated at
“Anter Larden end tushnell, Fla,

5' I-u.u_ L.\..|. ) U{u.—- J:J'r::\.)i\] LA:J‘\:.L

Under the aubiiority of the Air ferces Coard, AAFTIC, Fro-
v ’ ’
ject (T-5) 2% was sst up te develop a Stardard Lavout for a Fixed
" - 3 - e .
Type GCI Ctution, This Projact was farther sub-civided in recom=
mendstion reuirements for tle SCR-588 and LOR-G27. Cperational
tests were conducted over a consideravie length of tise to deber-
L]
mine tae foullowing coasiderations

o

ne Type and size of osuilding.

r

o1 v
4 T S
— i
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b, Operational requirements as to CHL, GCI, reporting
only, multiple interception, eic,

Ce ifumber of positions and most desireable spacing,

d, Display of information necessary to operations,

e, Lighting und operational fatigue.

f. External facilities of power, security, etc.

£+ Alcrt rooms for operations and Crews,

h, Communication requirements, D/F, IFF, etc,

Recommendations were prewicd in report form covering SCR-588 as

a Fixecd Type GCI Station, Capable of multiple control with simultan-
eous reporting, and various layouts of the SCR-627 ranging from sin=-
gle console CHL - Single Console 4CI, to multiple control GCI with
simultaneous reporting, The essence of these reports is covered by
the material in this manual; however it was deemed advisable to re-
produce two of the layouts recommended for Fixed Type GCI Stations,
These layouts rcvresent the denlo o installation fitted to the AS~1
plus A/L=2 buildings, as the ultinate to be expected in station

design, and the simpler larout fitted to the AJS-1 building.
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GCI TACTICS AND TECHNIQUE

Tﬁe fﬁnciioh éf the GCI:Controller is siﬁﬁly to employ the equip-
ment,.%aéiiitiés, personnel ﬁnd experience at his command in such a
manner as to place a night fightér:aircraft within AT range of a desig—
nated hostile aircraft in the minimum time. It will be seen that tac-
tics will vary with tﬁe situati;n; bﬁ£ in general; certain successful”
methods have evoived, been £;stéd andladoﬁtad és standard procadure.'l
The ﬁerm "within AT range“'is of nécesaity defined by thé cahabilities
and limitations of fhe airborne radar equipment.. F;r tge purpééés'ofl'
this discussion, the assumption is made that to complete—a suﬁcessful
intefception, the fightaflwili be placed behind the target (fahge not;
to exceed 1-% or 2 miles), on the Same he#ding, at approximately ther“
same altitude (usually slightly below or above, as the situation ma&‘

dictate), and with a slight overthing_;peed (usually 20 to 30 mph).

In the ordinary type of interception, in'which it is assumed
the controller has had sufficient warning to place a fighter on pa-
trol in an advantageous position, there are two basic techniques -
the "cut-off vector" and the "curve of pursuif." Often the success~
ful interception reéolves itself into a combination of the two,

It is essential that the first snap vector be given as soon as the
positions of both aircrift have been determined., A more accurate cut-
off intercepting vector, if it is necessary; can be given a short time
later, But time must not be lost in mofing the fighter in the general
direction of an intcrception point and slightly behind it on the tar-

-l ’
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get's course, as soon as the two aircraft are sighted on the scope,

THE CUT-OFF VECTOR - Successful use.of  this technique presup=-

poses some 1ndlcation of the targat's future track based on prc-
vious plots that may have been fﬁrnlshed from the arca board or
from the PPI tube after the target has_cntered the GCI's effectivé.
area. The fighter is given a heading that will bring him to the-
ﬁ;rget as quickly as possible, Since the targét is not a station—
ary object, the controller must determine the point.on the target's
projected course which he can reach with his fightér in the minimum-
time. The cut-off vector is, therefore, the compass bearing from
the fighter'; present pbsition to that imaginary point of intercep-
tion. In the perfectly executed cut-off interception there need be
only two headings given the fighter, (1) the cut-off vector and (2)
the turn onto the target heading,

In computing the cut-off vector, the éontroller must bear in
mind the relative speed of target and fighter, The greater the speed
advantage at his disposal, the closer the interception point and the
shorter the time fequired. A simple rule of thumb is helpful in
visualizing the "mental triangle" that will result in a successful

cut-off: The controller mentally constructs a triangle, using as

‘a base thq line between the fighter and target, By projecting

from this base the course of the target as one side of the trian-
gle, the controller will arrive at the correct cut-off vector if he

visualizes the other side of the triangle with a leg slightly longer

/
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than the leg representing the target's course, - This is assuming that
the speed of target and fightef are practically the same, If the figh-
ter has a spced advantage there, the leg of the triangle representing
the fighter's path of.flight should be made proportionately longer,

The line from the fighter to the target; which is the base of the tri-
angle, is called the line of truec bearing and if the correct cut-off
vector is given this line of truc bearing will remain constant in die
rection at all timcs,

 For cxample: (Fig. 1)

F = fightcr's position .at start of interception
T = targct's position at start of interccption F

P = point of interception

target's projected course

TP =
FP = fighter's projected course on the cut-off
« FT = linc of trus bearing

In this example if the¢ direction of the line FT-Changea, then the con-

troller must correcet his cut-off vectof = Thus: (Fig. 2)

-3 -

1t
[
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Here the points T. and F, represent thc position of the fightor and
target as they have progressed along their paths. It will be scen
that the line F, - T, no longer has thc same bearing as the line F1l-Tl,
It is cbvious that thc fighter is getting ahead of the targcet.
Therefore the controllers must construct a new triangle and give a
new cut-eff vector to his fighter, In the example the line F2 12
again has changed from the true beering as represented by the line
FT and it is obvious that in this case the target is getting chead
of the fighter and the controller must take appropriate actien.

At the proper time in the course of the cut-off interception,
the fighter is given the order to turn bntolthe target's heading.
The point &t which this turn is started variss, of coursc, with the
angle and speed of approach of the two aircraft. A turn of 50°, for
instance, vill requirc more time and horizontal displacement than a
turn of 20°. Thc tining of the order to turn is of the utmost im-
portancc, and is discussecd fully in another section of this chapter,

THE CURVE COF PURSUIT - This metliod consists of a successicn of

. vecters given the fighter bo keep him constantly heeding toward the
. EJ e - (1)

target, If the fighter has some speed advantags, he will cventually

overtake tie target on the proper heading. To exccute the curve of

' pursuit thc controlier has only to cstimate or measure the compass

™
bearing from fighter to target und give this to the fighter as head-

ing. A new hoading is given with cach change of bearing, The ro-
sulting fighter trock will sppear as a graduzl curve until the tar-
get is ovortakon:

[ 4

o i e
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EXAIPLES: "
T - S e P os P
s T AT, i ey

T = Target's position at start of interception.
F = Fighter's position at start of interception

P = Point of interception
TP = Teorgett!s track
FP = Fighter's track

In each of the diagrams illustrated above it ﬁill be seen
that at position (1) of the fighter, the fighter was given a hcading
towerd position (1) of the target, and so on throughout the intercep-
tion, The turn onto target's hcading in this type of intcrception
téchnique dous not therefore present the problem of timing 2nd displeace-
ment as is the casc %n the cut-off;:for the final turn is simply the
last of the many small vector changes,

A combination of the cut-off and curve of pursuit techniques may
often bring good results, cither method being employed in the early
stoges of the interception. The choice of metheds will depend on the
reldtive positions of tirget ond fighter and the cxtent of the infor-
mation available cbeut the target's heading and speed,

Strictly followed; the curfe of pursuit type of interception takes

DECLASSIFIED BY EXECUTIVE ORDER #11652



DECLASSIFIED BY L.t CUTIVE ORDER #11652

Nov, 1, 1943 - SECT. D. & CHAP, I.

more time than the cut-off; and therefore the latter is much to be
preferred if conditions pérmit. This is of the utmost importance
in GCI, and it must never be forgotten that the best interception

ié the shortest, The quicker the controller can place one.fighter
within A.I range of a torget, the sooner he can assume control of
another fightcr and start another interception, Too; under even op-
timum conditions the target will appear on the face of the PPI tube
only a few minutes, and often one minute saved will mean a success-
ful.interceptionlas compared with a miss, In the ever-important
matter of identification the cut-off technique also has definite
advantages, It is much easier, naturzlly, for the plotter-camf
puter to dead reckon the fighter's path accurately on the straight
cut=off vector than on the frequently changing vectors of the curve
of pursuit, Thus when the fighter pcsses through a "fade" area his
approximate position can be told with fairly good accuracy and he
can be readily identified when his echoes agein appear on the PPI,
The same advantage applies in the case of the controller who mentally
dead reckons on thc PPI, If during the fading period it has been
necessary to give onc or more vector changes, subsequent identifica-
tion becomcs more complicated, It is obvious that in the curve of
pursuit ;uch more R/T conversation will be nccessary than in the
cut—off, ~This incrcases the chance of an order's being misunderstood

and being imppoperly put intc executicn, Particularly is this true

]
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when R/T cormunication is poor - the fewer the necessary messages, the
hatter.l

. One of the disadventages of the cut-off, particularly forlthe in-
experienced contrpller, is that an incorrect vector if noﬁ chaﬁged in
time may bring the fighter to the target's course just ahead of the tar-
get instead of behind, The curve of pursu;t is consaqpently much safer,
as the fighter invariably is following the target and is behind at all
times toward the close of the interception, The efficacy of the cut-
off is often also éestroyed when the target baglns evasive action to
a marked extent, unleaa the controller is extremely alert and prepared
to correct his flnhter's vector instantly,

THE HEAD-ON - This is probably the most difficult type of intercep=-
tion for the GCI controller to handle, chiefly because when two air— :
craft approach cach other on re;iprocal or neurly reciproczl courses,
théir'“speed of approach" is high, being the sum of the speed of cach,
Consequently, timing of orders must be precise, and R/T lag estimated ‘
much more accuratcly than_usual. The controller running hié first head=- |
on interception is almost in;ariably astonished at the repidity with
which the two aircrqft ceme together, |

There arc- two motheds of handling thc head-on problem. The first,
and most generally approved, is to vector the fighter rather widely
off the reeiprocal, then adopt the cutw-off teehnique when sufficient

+ lateral displacement has resulted, The second method is to vector the

SECRET
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fightcr off the reciprocal by only a few degrees, sufficient to pro-
vide only enough loterel displacement for a 180-degrce turn onto
target course ot the proper moment. This method requires Split‘géc—
cnd,fimin;i rnd-eny error in calculation or' delpy in R/T at the.crucial
moment mecns the probcblce loss pf the interception. It should not
¢ otbtempted vhen therc is any altcrnﬁtivc,nvqilablc.
LA PLES _
(First iiethod)
i i 2 3 P
e AN 2, F
/3 /”/ :

o
Yo sw4ii ~

T = Target!s positicn at start of interception,

e

F = Fighter's pogition at stort of intercepticn,
P = Point of interception,
TP = Target'!s coursc,
FP = Fighter's coursc,

At point (1) the cut-off vector is given, with turhq onto course
at points (2) and (3), |

(Second Yethod)
. T I P

TR e

In this example thc onc turn onto course is sterted when figh-

ter 2nd target erc ecch in their ruspective points (1), as indicated.

s B
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: TURNS == The final turn of the
fighitbtoonto ithe. tﬁrgat.'a-hgading' at’ thé" mroper momcint, with
the proper displaccmént, is « vitillmdneuvcr which accarately measures
the ability of tiw controller. 4s o prnétical matter the tcchniéus of"
the turn can perheps bo learncd only through acbual experience, How-
ever,thore is a "rule of thumb" fop calcﬁlatihg timed turns, TCis-
placement is computed as follows,:

In o rate 1 turn (3 degrees por second ), displacehunt will be
roughly two-thirds (2/3) the distance the'aircraft would cover in nor-
mel flight for the somé period of timc,

Example:  Assume ground speed of 240 mph, or 4 miles per min, -
For r 90-dcgrce turn, onc=helf (2) minute will be requirbd."Thcrefora,
displacement will be two-thirds (2/3) bf‘twé (2) miles, or onc and one-
third (1.1/3) mile, In the scme say, displicement resulting from a 180
degree turn 1ill be two nnd.two~thirds'(2 2/3) miles, | i

In the head-on rrotlaem, sssune for examplc thet the two airéraft
eppronching coch othor each have o grouad specd of 240 mph.' Tho con-
troller ~lrcody knows (sce 2bove) that ho must have lntérnl'displﬂce-
nent of two ond two-thirds (2 2/3) milcs, and hos so positicncd the
fightor, Mo lmows thot the 180-degree turn will roquirc onc rinuto.,
In the time required for ths turn, the target will have trovelled four
milqg. During the turn, the nct result of the fighter's action will
be o trke up the latcral displacement enly, Thorefore, o turn com=
meneed when the rireraft are four miles apert will bring the fightcr

precisely to the torget's positicn ot the completion of ths turn.

SECRTSZ

—— — =
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In making a turn of this nature the importance of R/T, lag asserts
itself. In this example, the aircraft have a combined "speced of ap=
proach" of 480 mph, From the time the controller makes his dscision
to the time the pilot begins to execute the turn, o period of at
least ten seconds heve clapsed, during which period the gep between
the aircreft will have narrowed by abecut one and cne=third (1 1/3)
miles, Considering this, and the faoct that the fighter must be
placed behind the target, in this perticular examplc the control-
ler would do well to order the turn when the .gap measurcs obout

four and one-helf (4 %) to five (5) miles,

The "check turn" is a mancuver that the GCI controller may find
uscful from time to time, It 1s, in sifecct, o simplc "sidestep" and
can be used when the fighter is on the torget's coursc but not éo—
sitioned dircctly behind, The check is simply a turn of the indi-
cated number of degrecs in the indicated dircetion, followed by an im
mediatc turn back onto the original heading. Vhen used to displace
the fighter to one side or the othcr so that he will de dircetly be-
hind thc target, thc displacement resulting cen be fnirly accurately

determined from the following tables

No. of degrecs Yds, displacement
» 10 100

20 300

30 600

L0 1000

50 1500

60 2000

- 10 -
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The order for the sidestcp is given thus, in the casec of a turn of
40 degroes to the left, to rssult in displacemont of ons thcusand,
(1,C00) yards: "check forty port", ‘/hen the mancuver is completed,
the aireraft will be onc thousand (1,000) yards to the left of its pre-
vious pesition and again on the sem¢ heading, It must be noted, in
m&king_usc of the avove tobulation, thet these figurcs werce computced on
the basis of o ground speed of 180 mph ond o Rate 1 turn,

The cheek turn also. nay be employed whin the fighter is still
hending on the cut-off vactor but epproaching the terget too fast, .The
result thon is sisply to slow down the fightor's progress toward thg
inturception point.

The cheek turn is not in great favor with experienced controllers,
becruss » simplc vieter change in the right dircction will get the seme
result, without loss of distoncc., “'hen the fighter is feund to be
behind toract on proper hending, tut slightly to ons side, it is best
simply to change fighter's hceoding: slight;y in the dircetion of the tar-
guby, 50 thot the latorel gop 111l close gradunlly while the overtnking
spcbdldocs net suff.r,

RELATIVE SPIiDS - It is only rensonable to assume that in ths me-
jor;ty of iis cpgrqtiwns the GCI contrellcr will have fighter aireraft
posessing o dofinitc speed cdventoge over the hostile target, which

L]
will ordincrily be o larger cnd more heavily londed ship than the
fightore Usc of thie cdvontagze should be made ot the stoart of the ine

terception = in othor vords, the fighter should be given the meximum
: .

-1l -
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cruising specd with the first iﬁtorccpting vector, As has boen soid
beforc, it is desireblc to complete the interception as quickly cs
possible, and high speed is onc means of accomplishing this end. It
is much casier to slow the fighter down in the lote stages of the
intcrecption then it is te gain spesd in on emergency.,

Jhen the fightcer hos been turned in behind the torget on the
proper course-.nd is within theorcticsl AT renge, core rust bo taken
that his cvertaking speed is not too griat, lest he "overshoot! the
torget beforc his Redio Obscrver has timc to order Ydm to throttle
back. The coantroller ot this timec should adjust the fighter speed
so thut it exceeds that of the target by no more than 20 to 30 mph,
(cssuuing, of course, thet such spoed advantage is ovailoble to him).,
Should the Fightor be too far behind the targzet for AL contact when
turncd onto coursc, hiis spced can be incrcosed until he gets within
ronge, but in eny cvent the fighter pilot should be given some in-
dicatica of the torget's spocd,

A gocd way to cermnnd & specd adventage is to keop fighter nir-
craft on patrol at oltitudes higher than the known target altitude,
This extra height con be converted into greatly incrersed speed in an

emergeney by ordering the fighter to dive to the lower torset level,

In cascs whers the controller finds himself without adventoge ecither
L]

in spced or tltitude hc con still meke o successful interccption by

sherpening his cut-off vector and ondeivoring to bring the figiter in

very much closcr behind the tirget than is customarily neeccssary,there—~

-12 -
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by avoiding o long chase,

ﬁELATlVE ALTITUDES - Roughly spoaking, most t&pcé of ‘AL cquipment
in usc by'fhé Arwy Air Forces will bi found morc c¢ffective in helping
cdmpluéé.an intarccﬁtion if the fighﬁcr is brought in at’very nearly
the same altitude &s the torget. However there arc a multitude of
other factors to bo considered in dcﬁefminihg tws ~ltitude: tactics: to
Lo empldyod in ecny perticular interception,

If tho fighbor is placed teoo high, say above'an mngle of 20 de-
grees, he nmoy have difficuliy in descending during the Al phasc with=:
out overshootinz, If placed too low, sy below ~ 30-degree sngle, he
moy lose 50 much speed in climbing 2s to lesc contact Enﬂifei&. Fxy e
the case of » low flying target, around 3,000 to 5,000 feet, ond & '
fiphter cquipped with the SCR=540 AL, it is mondatory thet the fighter
b brought in well zbove, to cvoid lesing the torget in the AL ground
roturn., The offcet of tlds mineuver is to keap tho AT rongc ot a max-
imunm operationsl offcctivencss,

The desiredle relotive altitudes of fighter wnd terget very often
¥ill depend on weather cad visibility conditions., On = moonlieht
night ebove an overecst, the fighter will prefer to approzeh from
above, thus cvoiding the chance of being silhoucttudlagninst the light
haokground of the cleuds, If flying below the overcnst; he will prcfer
to approach thc torget from below, The contreller must likewise keop

the phase and position of the moon in mind and will dircet his fighter

- 13 =
SECRELT
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in such a way as to avoid approach from a2 direction that will place
him between 2 brilliant moon and the target,

In the final anelysis, altitude tactics will be decided upon
by conference and agrcement with the night fighter sruadron conme
mander and pilots in the particular theutre in which the operations
arc being conductuﬁ, and with proper sttention to the cepabilitics
of the AT equipient being used ond the genercl efficicney and ox=
pericnce of the oir crews,

EVASIVE ACTION - The enemy night bomber can be cxpected to de-

part from the nermel routine of straight and level flight ot any
stoge of the approaclh, The type and scops of cvasive setion ome
ploycd will generally depend on the ability and expericnce of the
;numy pilot and navigator, ond it mey be in evidence throughout the
run or only after the presence of night fighters is detected, Scme
of the common typcs of cvasive action ares

l, Abrupt chenge of course,

24 An occosional orbit.

3. A "ecve", consisting of regular changes of coursc
to port and starboard,

L,  Abrupt changecs of specd,

5. The "roller coaster", zlternate climbing and diving,
with set throttle,

+ 6. The "corkscerey', which consists of a combinztion of
the weeve and altitude changes,

The alert controller can successfully cope with most of these
types of evasive action. The sudden chonge of coursc mey recuirce
v 1l -

SECRET
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only a new cut-off vector, the important thing being to recognize the
change and act immediately. The principal danger in the orbit is in
flying the fighter through the orbit, where he might find himself in
front of the target. If the fighter is in a position reasonably close
behind the target, it may be possible for the controller to give the
fighter an AI contact while following the target in the orbit. Usual-
ly, however, the best technique is to avoid the orbit, vectoring the
fighter out of danger and into a position where he can be placed
back on the target's course when the orbit is completed. The orbit is
a rather effective method of evasive action, and to combat it effec-
tively the controller must train himself to recognize its appearance on
the PPI tube.

When the weave is encountered,the controller can either follow
the zigzag course turn by turn or have his fighter fly a mean straight

heading along the middle path of the weave, at some reduction in
speed. This will enable him to get AI contact during the time the
target is crossing the mean course on one of the legs of his weave.

The effect of the "roller coaster' is to give the appearance of
erratic changes in speed, for PPI echoes and intercept board plots
will appear successively close together during the climb, and far
apart during the dive. Close attention to the PPI and intercept
board is necessary to detect this maneuver. Care must be taken that
the fighter does not overshoot, and successful interception will de-
pend on the controller's anticipating the dive or climb at the time the

_15_
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fighter moves within normal AI range.

The abrupt reduction of speed is used by the enemy to cause
the fighter to overshoot. It can be accomplished by throtteling
back and lowering undercarriage, and possibly partly lowering
flaps. When this action is recognized, the controller must realize
that his fighter cannot slow his speed immediately - the process is
gradual. The best counter-action is to vector the fighter off the
course at a sharp angle, then turn back onto course.

R/T PROCEDURE - The proper R/T procedure for use in GCI is

fully discussed in another chapter. However, certain of the terms
or code words are more closely related to control tactics than
others,and their proper application must be as fully understood.

The word "punch'" is given to alert the Radio Observer in the night
fighter aircraft, and consequently should be given at the earliest
moment when there is a possibility that a radar echo from the target
may be observed on the R.0's screen. It is important to remember
that "punch" may be given well before the fighter is put on the tar-
gets heading. In a beam or head-on approach, for instance, the

R.0 may often be able to abserve the target's movements long before
he is asked to take over, and consequently can prepare himself to
carry on with minimum delay and maximum efficiency. No useful pur-
pose is served by delaying "punch" until just a few seconds before
the controller is ready to give "Judy". The code word "Judy" is
given when the fighter is well within AI range, one to one and one-

_16...
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half mile behind the target, on the same heading, and with properly ad-
justed relative altitude and overtaking speed. In other words it is a
signal that the controller believes he has done all he can to complete
the interception.

Throughout the interception, the controller will keep the fighter
pilot advised of the target's position and action, in a sort of "run-
ning commentary' on the situation. Information passed on will usually
include range, clock direction, direction of flight, speed, altitude
and any type of evasive action that may be noted. Typical examples:

"Bandit range 15 miles at 10 o'clock, passing port to star-
board, speed 200."

"Bandit range 5 miles at 12 o'clock, passing port to star-
board on heading 120, at 15,000 feet."

"Bandit range 2 miles at 12 o'clock, 500 feet above you,
speed 200, weaving course."

When giving fighter aircraft a new heading, the controller should
never fail to indicate whether the turn should be made to port or star-
board. this indication of direction of turn should be given before the
heading, for instance: '"Port 270." This enables the pilot to start his
turn in the proper direction immediately, even if he fails to under-
stand the vector and finds it necessary to ask for a repeat. It also
obviates the need for the pilot's deciding which way to turn, with con-
sequent delay and possible confusion.

GENERAL NOTES ON TACTICS - If you are not absolutely sure of the

target's heading at the start of the interception, vector the fighter to-
ward the target and give the cut-off vector later when a definite course

.—1?_
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is established. Never vector the fighter away from the target ex-
cept to avoid overshooting or to gain displacement in a head-on sit-
uation.

Keep your plotter-computer on the alert for changes in heading
or speed that may not be apparent on the PPI tube.

Watch the progress of fighter and target after AI contact is
effected, so that you may be ready to give immediate assistance in
case fighter loses contact.

Know and remember the limitations and capabilities of the AI
equipment in use. For instance, much more precise positioning of
fighter will be necessary when equipped with the SCR-540 than with
the SCR-520 or SCR-720.

Plot fighter and target with chinagraph pencil on the face of
the PPI tibe if you find it helps you in visualizing the situation
or if the interception appears to be progressing through a known
""fade" area. Such plots will be found helpful in rough dead reck-

oning on the tube face and in identification after a "fade'" period.

-.18_
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R/T PROCEDURE FOR GCI

1. In GCI Interception, action is much faster and more instructions
are given by the Controller than during any other form of Interception
and it is because of this that the GCI R/T procedure is greatly shortened
and very informal. When a night fighter is on the tail of an enmemy bomber
there is no time to spare for long call signs for the fighter and the con-
trol station, or for wordy instruction. Directions must be given as
quickly as possible.

2. The code words and phrases used in connection with AI and IFF
are secret. In this respect they differ from '"code" words such as Pan-
cake, Orbit, Vector, etc., the purpose of which, is merely to standard-
ize and shorten the length of transmissions. Every care must be taken
not to compromise these secret code words and phrases. Such phrases as
"Target is three miles ahead: you should have joy", "I have no more infor-
mation for you", "he is too low", "cannot see you'", 'you are too low", etc.
can give away vital information, and must never be used, nor must there
ever be any talk of "seeing blip", "Echos" or pictures. The following proc-
edure has been devised with a view to denying to the enemy any indication
of the precise nature, performance, range, etc., and the apparatus used,

3. Owing to the nature of GCI Control, it is not necessary, once
R/T communication has been established, for full procedure to be em-

ployed. Provided R/T communication is satisfactory, abbreviated proced-

ure 1s used.
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4. During the whole of the approach the Controller will keep
the pilot fully informed as to the position of the target in relation

to the fighter e.g., 15 miles, 2 o'clock, its height and heading, and

the direction of cross ing the fighter (e.g., port to starboard).

5. The following is a list of secret code words and phrases

used in conjunction with GCI, conforming to both the American and

British systems.

Vector

Vector Port

Vector Starboard

Port 10

Steer

Orbit
Anchored
Pancake
Pancake Ammo
Pancake Fuel
Pancake Hurt
Angels
Mattress
Popeye

Quilt

Speed

Dive hard starboard

Altet course Lo m—~oTmEmresraanisg

port
" i " starboard
& " " 10° to port (should not be used

for changes of more
than 20°)

Set eourse, = T, T miTin o = = = = for "home".
Circle(given either port or starboard).
Am orbiting a visible orbit point.
Land, refuel, re-arm.

Returning short of ammunition.
Returning short of fuel.

Returning Wounded or Damaged.

Height in thousands of feet.

Below cloud.

In cloud.

Above Cloud.

Always use indicated air speed.

Emergency call to pilot to get him away from
any area in a hurry.
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Steady Pilot gives "steady'" when on new vector or speed.
Level Pilot gives 'level" when he has reached angles.

Check Starboard Sixty Turn 60° to the right, then turn back left to last
heading being followed.

Cockerel IFF
Make your Cockerel Crow) Switch on IFF
MK, IIIG
Strangle your Cockerel ) Switch off IFF
Cockerel is strangled ; IFF is switched off
Check your cockerel g Ad just your IFF
Weapon Al
Flash your weapon Switch on AI
Darken your weapon Switch off AI
My weapon is flashing My AI is turned on
My weapon is bent My AI is unserviceable.
Contact I have an indication on my AI
No Joy I do not have an indication on my AIL.
Contact lost The indication on my AI has faded
Punch You should very soon be obtaining a
contact on the aircraft that is being
intercepted.
Judy Take over(or I am taking over) the
interception.
Mother or Granny Homing beacons
Cousin Maud or Cousin Jim Patrol beacons
Baby AT Beam approach beacon
May Day Universal distress call
218 &
—g—ECREF-
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Mission complete Pilot signifies that he has shot
down bandit and wants directions
for interception.

Any Joy Are you having any luck with tar-
get

Oranges Weather or Visibility

Oranges sour W 4 " bad

Oranges Sweet good
NOTES :

1. It is recommended that in the present R/T procedure the word
"vector" be eliminated in giving changes of heading and merely the fig-
ure given preced by either "port'" or "starboard".

2. It should be made a standard practice to reduce R/T to the
minimum. In the past it has been found that in some theatres of op-
eration , R/T was too lengthy, thus enabling the enemy to monitor the
channel and take appropriate evasion action. However, when it is prac-
ticable, a running commentary regarding the target's action and posi-
tion will be used, thereby passing valuable information to the pilot.

The following is an example of Night Fighters R/T Procedure:

Aircraft - Lusty 23

Tower - Joe-Joe Control (Channel B)
Area - Tarpon (Channel A)
GCI -~ Bluefish (Channel D)
A/C - "Hello Joe-Joe Control, this is Lusty 23, Over"
Tower - '"Hello Lusty 23, this is Joe-Joe Control.. Loud and Clear.
Over."
A/C - "Lusty 23. Loud and Clear. Out".
A/C - "Hello, Joe-Joe Control, this is Lusty 23, May I scramble.
"Over."
- & =
—-+&-L B ET
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Tower - "Hello Lusty 23, this is Joe-Joe Control Okay to scramble, "Out"

A/C - "Hello Joe-Joe Control, this is Lusty 23, Airbornme, Over."

Tower - "Hello Lusty 23, this is Joe-Joe Control, call Tarpon on "A" for
Able, Over".

A/C - "23, Wilco. "Out".

A/C - Hello Tarpon, this is Lusty 23. In position. "Over".

Area - "Hello, Lusty 23, this is Tarpon. Roger. '"Out".

Area - "Hello, Lusty 23, this is Tarpon. Vector one eight zero. Over"

A/C - "Hello, Tarpon, this is Lusty 23. One eight zero, "Out".

Area - "Hello Lusty 23, this is Tarpon. Call Bluefish on "D" for dog.
Over".

A/C - "Hello Tarpon, Wilco. Out".

A/C

"Hello Bluefish, this is Lusty 23, Over".
GCI - "Hello Lusty 23, this is Bluefish. Loud and Clear. Over".
A/C - "Hello Bluefish, Loud and Clear also, Out".

GCI - "Hello 23, Bandit for you. Port one five zero. 'angels 10:
Speed two thirty. Over'.

A/C - One five zero. Angels 10. Speed two thirty. Out".

GCI - "Hello 23. Bandits range 15 miles at 10 o'clock, crossing port
to starboard on heading of 170. Over".

A/C - Roger

GCI - "Hello 23, port 20. Bandits speed one ninety, 500 feet be-
low you. Over'".

A/C - "Port 20. Roger, Out."

GCI - "Hello 23, Range now 5 miles at 1 o'clock. Punch. Over".

A/C "Punch. Out."
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"Hello 23, Throttle back to two ten. Over."
"Roger. Two ten.
"Hello 23. Starboard onto one seven zero, target's head-
Over'.
Starboard one seven zero. Out."

"Hello Bluefish. Contact. Over."
"Hello 23. Starboard 10, over."
"Starboard 10 out."

"Hello 23. Judy. Over."

"Judy. Out."

"Hello Bluefish. Tally-ho."

"Hello 23. Return to base, your steer is three five zero.
Over."

"Hello Bluefish. Steer three five zero. Out."

"Hello Bluefish. See base, request pancake. Over."
"Hello 23, Change to "A" for Able and call Tarpon. Over."
"Wilco. Out."

"Hello Tarpon, this is Lusty 23. Request Pancake. Over."

Area - "Hello Lusty 23, this is Tarpon. Call Joe-Joe Control on

B. for Baker. Over."

A/C - "Roger. Call Joe-Joe Control on "B" for Baker. Out."
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