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April 1, 1944 SECT. B, = ClikP, VII
otherise the blankcting signal may inducc crror up do LO°, Convcrsely

an a/c at 100 milcs would require on increasc in R/F and on audio gain,

The following, proccturs for rucuiver opuration is mendatory,
oo hudio goin control will be sect so that the signal will

just bc cudible with clarity,
be The R/F gain control will be used to control thé volume,

¢, If plene is barely audible with R/F goin ot meximum, od-
vance audio join,

Te Lethod of Reading Beoring lings, (See Fig, 2) = Rvery D/F

station has tuwo 0-360° scales mounted just cbove the steering wheel,
The upper is the TRUE scale and the lower scole is the MAGHETIC RECIP-
ROCAL. The uvper TRUE scale is cdjusted so thet when o bearing is ob=-
tained on o planc scnding out its D/F signal which is due Horth (true)
of the station, the rcading indicated on the upper scale is zero,

hen en cireraft is due North of the station and roquests homing
he must bo given a "steer" which will cncble him to fly 180° (truc)
in order to got back to the station, The compass in the planc does
not indiecatc true; however, but magnectic direction, This difference is

compensated for ot thc station by adjusting the lower HAGHNETIC RECIP-

ROEAL scole to rend os follows:

MAGTSTIC RECIPROCAL  TRUE BEARING (17IST) OR
:TiUS (ZAST) the magnetic declination ot that
locclity, Thus if the megnetic declination is
5%EAST, O true would correspond to 180 minus 5 =
174 G, REC, -
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€. Operation of D/F Station Antennas: = Two vertical di-

poles spaced about 44" apart constitute the receiving antennz for
the D/F (fixar wnd o.er) station. ibout 14" directly behind these
di-poles are located tio similar di-poles which are not electrically
connected into the system but which through their «bility to reflect

these very hich frecuencies after the directivity characteristics
of the main di-pole cnteinas, .

A tubular H-frame provides a convenient mount'né for these two
sets of di-poles; Spacing between the 1635'05 the ll-frames is Sp-
pfoximatelﬁ W and the length of each leg approximately 44", Horie
zontal mounting of the H-frame atop the rotating shaft provides for
symetrical displacement of the antenna systém about the center of
the rotating shaft,

.It is necaésar? to differentiate between the two sets of di-
poles, First are Lhe "Signal Di~-Poles", the pair directly connec=-
ted éo the receiver, second are the "Reflectéra"; the pair which is
not electrically comnected in any'way to the system, |

Connections betiicen the signal di-poles are transposed in such
a manner that thé unper ielf of each di-pole is connected to the
lower half of the opoosite di-poles as shown in Fig. 3. Lead=in
wires are comnected &t the center of_thesé ihtcr-connacthg leads
which run down the inside of the rotating shaft and terminate as the
ends of a loop embedded in & circular groove cut ia the composition

extension-piece at tlic lower end of the shaft,
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shen the sipgnel di-polés are lined up so thet a lorisontal liac
dravm througl: Lhew is cxactly perpendicular to the "line of sipgnt! di-

reetion of the plome sending out its D/F eignel, Lhe voltage inducod

in cach di=pole is cxactly squal in phase and mugnitude, but duc to

the transposition of the leads connecting the twe ¢ “~poles, these volt-
ages arrive at tlhe ‘lcad=in to thc receciver with their clectrical pol-
arity opposiay; cachh other (180° out of phasc, so that complecte cancel-
lation of the sicnzl ocecurs under these conditions, ‘

As the antcnae system is rotated, one di-pole becomcs closer as the
other ¢i-yole becoiss farther away from the planc sending out the L/F
signel, until s raximum scparation of the two di-poles occurs when the
tvio di-poles are dircctly in liac 1ith the plane, This sepnnration of

Ly (132 b,h.) corrssponds roughly to half wave length at these Vi
frequeacies,

Under this last condition the signal incuced in cech di-polec is
still ecual in :uw nitude Lut being i Hlacad one=helf weve lenzth spart
along the linc oif the transmitted signal, ithc voltages are mutually op-
posite in polarity (180° out of phase) but apain becouse of the trans-
posed conncctiocn l:etween ths tio di-poles thie veollages arc fod Lo the
lcad-in, e.ual ia phasc and magaitude so thiet wader this condition a

rmaximum sirnal is owtalined,

Now the sisnal varies from maxdmun to miniwun, as the ontenna system

is rotated from Lic position of buing approvimately lincd up with the o

'

| —

reetion of tiwc sisnal, to that of the signal di-poles bsind exactly por-

SECREL
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April 1, 1914 SECT, B, =« AP, VII,
pendicular to the dircetion of the received signal is shown in the
Polar Digram of ;. 3. The distance from the conter "Y' to the
curve 2t any specific angle gives a mcasurc of the signal strength
in that direcetion, fThis is called a "Folar Nigram", as it corre=
sponds to a mep ol the pole,

Jhen takin: a ucaring en a plane, the antenna srstem is rotated
by the operater wntil thc signel disappcars., This point is called a
mtull" and ic very critical .nd sharp with respcect to the actual an=
rular position of the antcma and its corresponding reading on the
360° scale attached at the lower end of the rotating shaft,

By referring io the Polar Diagrem of Fig,.3, it will be noted
that this null cccurs &t tio distinct placeu, disnlzced from cach
othsy Ly approximetily ¢dO° therefore, it is necessary to have
some neons of enevling the operator to identify the ﬁropsr null
(scnsing) so that vhen he calls ovt *he bearing of a ﬁlnne he knows
definitely that ti »ropcr Learing is Leing called in to the D/F
plotting board 2nd not one which is 1680° from the actual bearing of
the plane,

"Sensing" which sccomplishes this, is donc by mcans of the "e=
flectors mounted on the oppositc side of the H-framc. leflectors
as these lLiave no dircet clectricel connection with any other pert of
the system; howewver, o ncci:anically operated sct of switches provide
for comnectiy and discounecting the quarter wave sections of cach of

the reflectors as indicated in the schematic circuit diagram to the

w ) e
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reflcetor svitches maks it possible for him to have the roflcctor svit-
ches under his dircet contrel at alli times,

Jith half wave roflcctors conneched, the sensilivily pattern is
distorted into shapg corresponding to that shown by the dotted lincs
in the Polar Diagram, Reclative signal strength for various angles of
rotation is showm for the antenna system with and without reflcctors.

Tthen the reflector switches arc open the reflcctors have practic—
ally little or no cffcct upon the sensitivity pattorn of the signal
dipoles is distortcd, inercasing the signal strength if the dipolcs are
in front of the rcflectors and decrsasing the signal strength if the di-
poles are behind the rcflsctors,

Accuratc bearings arc obtained vith this svstem Ly rotating the an-

tenne arrer throuch about 200 to either side of the null and depressing
the sense switeh, If the signal becomes weaker, tho point at which the
null occurrcd is the correet bearing, If the signel boecomes stronger,
the point st wbich the null occurred is not the correct bearing, but
approxinately (not ncccsserily exactly) the reciprocql of thu correct

bearins and the operstor should thun scck out tlic outer null to ob-

tain the cxact bearing of the plane from the D/F station,

%
SZICRET
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Hove, 1, 1943 Chaptoer VIII SUCT,. I, - CHAP, VIII

CATALTLITINS A4D USE OF TG 3CR=602

le ORIMAL = The SCR=002 is a lizht woight (L) quickly assenbled,
portahle radar set for late warning of approaching a/c, Its maximum satis-
factory range is aubout 4O miles, which precludes its use for G,C.I. How-
ever, this set is of interest Lo GCI controllers, as it is being included
in tactical organizations whicl. . 111 employ GCI controllers, Its use
in a forward position for early reporting has already been proved, and
it is not inconceivable you may be controlling off an operations board
with several SCR=(02's reporting by radio links, in some of Lhe new of-
fensive uges of control,

2., Description: = The 3CR=~602 has been delivered in models from
602-T1 to 602-7¢, (Sce ©"ig, 1), The nresent T8 model includes new IFT
Interrogation ecuipment, built in a separate case. The SCE=6C2 is rack
mounted in two adjoining stuel frame racks, The receiver rack houses
power equipment in the bottom, the main PFI and ASV receiver in the cen=-
tral portion, with the PPI power wit and indicator unit at the top,

This rack stands about k! - 6% high, 2! - 6" wide, and 1' - 6" deep.
The adjoining transwitter rack countinues up in a tapered tower through
the tent tep to sunport the rotatable Yagi antenna, The lower nart of
this rack houses the transmitter, T, and R switching unit, inductive
coupling unit to antenna, and the antenna rotating gear box, Ail units
of the set are connected with lock-plus connector cables, vhich provide

quick assembly or servicing,

Itn
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3. Frequency: = The operating frequency (212 megacycles) was
choseﬁ as about the highest frequeiic, at which good receiver sensi-
tivity could Le obtained, .arlier riodels of Dritish equipment op=-
erated on 176 megacvcles, and the A.5.V. receiver was found to re-
quire some moditications before satisfactory efficiency could be ob=
tained on- 212 m.c,

4, Display: = A 9" PPI tube is used with a rotating time base
mechanism coupled to the antenna indicating true azimuth in a scale
over the front of the tube., Signals “om the receiver intensity mod=-
ulates the cathode ray tube beam, thus showing up as bright spots on
the time base, at a distance from tli center of the tube corresponding
to range, Calibrator spots represc.. mile intervals, and may be :
varied from 15 miles to 60 miles, or changed in linearity, A/C sig-
nals appear as snall arc8 trailing off at eithér enc¢, The tube is
painted with a vhosphorescent coating so that the signals will per-
sist for several seconds, Since the wit is desizned for mobile op=.
erations no provision was made on the early models, for a grid corre~
sponding to a fixed locatidn. A lucite disc, graduated in 10° sectors
nas been provided on the front panel, moulded to fit closeiy to the
contour of the FPI Cathode=iay tube. This requires plotting of read-
ings on a polar diagran, or sector grid in corresponding degrees to
lucite disc, and their transformation to a grid map of the area. The
new TS model is provided with a lucite front panel which may be grid-

ded if desired,
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The indicator unit uses a Cathode-ray.tube to displéy information
obtained from the raceiéér, by a sweep circuit wiich soves a spot of
light from bhottom to top on screen, Three different sweep velocities
create corresnondiing 10-mile, 4O0-mile and 100-nile ranges respectively,
A vertical scale on a square lucite plate in front of the tube inti-
cates range at a glance,

There is an indicated height display unit called an "A" Scan, in
which the signal appears as a !".. up above a horizontal base line, the
height of the hump being directly proportional to the signal strength,
Height determination demends on jround reflections of a known ordér.
Therefore it is possible to c.sar the ground around the station fﬁr
saveral hundred yards to simulate charted conditions and find heiéhts by
means of a chart of signel intensities, Even under favorable conditions
the determination is rough, and can only be made at a few points of the
plane's coursa,

5. Antenna System: - The antenna system consists of four hori-

zontally nolariszad Yagi antennas, rotating continuously at about & RPI,
0 - — 3 t, )

The icwor cair set a minimum of 8'~10" above the ground and the upper
pair 6'=6" above, The antennas Lhus stacked are set 6'=0" anart hori-
zontally, The louer paif of antenras can be switchad either in phase or
anti-phase with the upper pair b pressing a sviteh at the contrel po-
sition, Thus we have an ambisvitr cheek in detornining heights, Con-
sidecrable practice will be ncccssary for the operator Lo zet heights in-

as much as some balancing of signal strengths 'ill have to be done be-
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forc consulting the signal ,chgractcr;lstic chart, On an average flat
site¢, plancs {lyiag 15,000 to 25,000 fect all.titudc arc generally
picked up about 4O to 50 miles away, and plancs flying at 5,000 to
15,000 fcct about 30 to 40 miles away, Thus from the initial pick-

up in range a rough estimation of height can bc made,

SFCIFICATIO: SUIT{ARY

1, LALINUE RATIGE o flat sitc: 40 to 50 miles at 15,000 to
25,000 feet alt,

2, UINTIWN RANGZ on flat site for low flying a/c 10 to 15 mi.

3. CoILLG: About 25,000 feet altitude,

Lo DANGE ACCURACY: Ranee to ncarest mile, Azimuth accuracy
-2 degroue.

5., OFBRATIG FRLNLLICY: 212 megacycles,

6, TRAGLITE ab OUTLUT: 100 K.,

7. PULSs MIDTH: Two (2) microscconds,

8, RuCURL.LICH FitioUalC¥: 400 CPS.

9. AITLLAS: L Yagi-type, horizontally polarized lower pair
can be switched in phase or anti=-phasc with up~ °
ner pair,

Antenna mounting collapsable,

Antceana Rotation - 6 rpm.

Commont T/R systc . . . « i.€. samc antorna for
transmitting and receiving.

10, FPO..R SULPLY: 6 h.p. gasoline engine drives two 700-watt,
80=volt, 1,00u~-cycle alternators, and one
(1) 500-watt, 24=volt d.c, generator, The
d.c. gencrato. supplies the altornator fields,
blowsrs, lights and charges battories, One
(1) alternator supplics the traasmitter only.

- dy -
SECP I

DECLASSTFIED BY EXFC!ITTVE ORDER #11652



DECLASSIFIED BY EX' JTIVE ORDER #11652

FIG. 2

“"A" SCAN UNIT
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11, RECEIVER: A.S.V. type, modificd and rctuned for 212 mcgacycle
operation,
12. DISPLAYS: A.S.V. display indicator (CRT) for rangc, "A" Scan
for elcvation,.
gt PPI CRT synchronous with antcnna,
13, TENTs &8!'=0" tent with 5'-6" walls built to fit around the an-
tenna mast,
0.0, outside, _.ainted black incide,

Ventilation blower in top and fly entrance,

COICLUSICH: This Radar is definitely not to be considered for GCI
opcration, Its:irobable uses, are:

4. PBarly warning against a/c at air ficlds not equipped
with more elaboratec equipment,

b, A means of locating and informing returning bombers
their location,

c., Spot reporting in Tactical areas where radar coverage
depends on mobility,

d, Darly warning to gun crews and infantry of approach of
caeny plancs,

¢, Detecting ships. (liot tried)

£, Dotecting tanks in open country, (ot tricd)

— e m— o —
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CHAPTER IX ‘

CAPABILITILS AWD USEH OF T SCR=540=A

= The SCR~54L0 airborne radar for the detection of other a/c, is
the American equivalent of the British MK. IV. Set. Undoubtedly, night
fighter squadrons going into combat will be equipped with the SCR-520 =
720 Sets, but all basic tfaining for R.O.,‘and night‘fighter pilots is
still being conducted in ships ecuipped with SCR~540,

2, The Original MK, IV A,I. equipment was developed for use
in interceptor aircraft in conjunction with GCI. Under operating con-
ditions it was found GCIL couid plot the éourse and speed of the target
and 'position the interceptor successfully 2 miles behind the target,
on course, thereby positioning the interceptor to close to a point of
visual contact, liaximum.range of tha'SCR-SAO for A.I. intarception is

i e e
equal to the fighter height above the ground,

-Tha minimum range varies from 300 to 800 feet, At ranges exceed=-
ing 6,000 feet, the blip tends to fdde. During ﬁhese momentary fad-
ings, the fighter may lose the target. I |

At close ranges, 400 to 2,000 feet, the blip may chaﬁge fapidly
from one side to the other of the azimuth tube, creating the impression
that the target is weaving. This is thought to be due to the fact
that the echoes returned from various parts of the target altefnatsly

add and cancel out, thus giving a rapidly fluctuating effect.

3. Component ‘Parts, (See Fig.l)

a, Antenna

DECLASSTFIED BY EXFC!TTIVE ORDFR #11652
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b,  Panel Control Unit
Co liodulator
d, Transmitfer
e Receiver
f. Indicator Unit
4. Antennas. (See Fig. 2) = All antennas arc made directional
forward by proper placcment and combination with a director., CZover—
age is provided by anlantenhalswitching device which selects the an-
tennas in the fdilowing sequence: bottom elevation, top clevat}on,
right azimuth and left azimuth, Zach antenna is comected to the re
ceiver forlan equal-périod of time, and convergély, an input switch=-
ing QGvice puts the i&pulse from the receiver on the C.R,T. of the
indicator unit at thc same instant., The antenna combination provides
a fbrward.covsraje of 4O° either side of Vertical axis of plane and
30° ‘above and 15° below the horizontal axis of the planc., (See Fig.lh)
5. Indications. (éac Fig. 3) - The indicator unit houses a
pair of 5 "CRT's" placed side by side which_provide the visual dis-
play of echoes, The lt.;.'ga.ritlﬂmic sweep on both the elevation and
azimuth tubcs indicate range. Ground echocs blanket out any schoes
which may be produced by aircraft which are at a grecater range tﬁan

the altitude, However, any target which is between zcro range and a

range which is equal to the altitude will produce an echo which appears

between the transmitted pulse and the ground echoecs.
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CHAPTER X
CAPAPILITIZS AID USE

OF
THE S6R=520 = SCR=720

1, GERAL DESCIIPTION: = Radio set SCR=520-B is designed for

use aboard aircraft for the detection of otﬁer aircraft, It is equip-
ped to provide RﬂDiR opcrafion on ronges of 1, 10 and 100 nautical miles,
It is also cquipped to provide BIACON opcratlon Tor homing and navigat-
ing on ranges of 10 and 100 miles, It covers an azimuth range of 180°
(90° to ths loft and right of the blane's horizontal ccnter linc) and

a vertical tilt range (clevation) of from -10° to * 65° from thc planc's
horizontal axis, The antenna is ﬁountcd in the nose of the ship, It
consists of an antonna with a parabolic roflector, mounted on a turn-
table which rotates 300 r.p.m. In addition to rotation, thc antcaona
ﬁovcs up and dovm to sweep thce v crtical range, The cquipment is de-
signed to operate day and night under temperaturc ranges of from =40

to 4 50° cuntigradc with rclztive humiditics as high as 90°; up to
30,000 fcet above sca lovel, The apparatus provides a visual indica-
tion bo the onerstor which gives location of a target in terms of azi-
muth and clevation engles (in degrees) and range (in noutical milcs)
(Fige 1) The ilot olso has a visiblc indicaeticn of the azimuth and
elevation angles in degrees and an approximate indication of the azi-
muth and clevation angles in degrecs :nd appro:imate indication of the
range in neutical siles, (Fig. 2)

2. IDIC/.TORS: = - The pilot's hnd operator's indicators(See Fig,l,

s

SECRET
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2 and b)”(osci}lioscopes) are of £uo types: a type "B' scopec and a2
type "OV scope, Since the operator is interested in both the range
and bearing of a target, thc opgrator s indicator is pro-ided with
oscilloscopes of both tyncs. Since thc bﬁlot is meinly interestod
in the Learing of the tarbct, Lhu *alct's 1nc1cat rds provzaed only
with a class "C" oscilloscops, A range mﬂter whlch is controllecd by
tbc radar opurater and provides a rough indication of distancc; is
_however, provided {for thc pilot's usc. These scopes arc dcscribcd
in grecater detaill below, _ _

3, DEFI ITICIS: - a, "B" Sco;;h. (Sce Fig. 1) The hori~
zontal axis of this scopc is murked off 1n degrees to show the antena
ezimuthal bearing (that 15,_the bearing of the antenna to the right or
left of the linc of {light), The zero in the center o} this scale in-
dicates the "DEAD LHEAD“Iposition of the antenna, The =90° marking
at the left indicates an antenna bearing 506 to the left of the "DREAD
AILID" position as shown in Fig, 1, The vertical axis of the "B
scope has a scalc calibrated in nautical miles, In tho SCR=520=~B
there are threc ranges of 0 to 1, C to 10 and O to 100 r-utical miles
respectively, The dictance of an image above the horizontal zcro linc
indicates the range of the target.

b. "CM Scopc. (Sce Fige 1 and 2) = The horizontal gxis of
thls scopg is callbratod 1q degrecs to show thc azimuthal bcaring of
the antenna the scmc as for the "B" Scope, The vertical scalc, how=
ever, is calibrated iﬁ degrees to indicate thc vertical angle of incli—

nation of the antenna to the line of fllght and hence of the tnrput. This

Te]
i=
=
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NOTE . FOR SCR -720, THE
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FIGHTER 5000’
OR HIGHER.
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10—

VERTICAL SWEEP

SCR - 5208B

FIG. 3
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scale goes from -100 to 4 65°; the ~10° indicating an antenna elevation
of 10° bolow the level of the airplane and the ¢ 65° above tho line of

flight,

L, BEACON IHT;@HOGATION: ~ Beacon service is obtained by trans-

mitting R/F pulses with a time curatlon approximately 24 tlmes, and &
repetition rate 1/5 that of the rﬁdar pulses used on the 1-MILT and
10-ITLE range settings, These mulses cause the "home" transmitter to .
transmit coded pulses, These pulsas; when picked up on the indicator,'
reveal the location of the "home! étdtiSH'in the’sﬁné mannér‘aé ;n
eclio reveals the locétion of a targeﬁ.l (Radar pﬁlscé ﬁifh iOO 1.ILE
range setting have the same repetition rate as beacon pulses but hdve a
time duration the same as radar pulsss with 1-MILE and 10-MILE range -
settings). -

The:SGR-szq-B Radio Sét provides means to supply trigger pulses
to, and receive video pulses from, identification. equipment. The video
pulses are placed on the oscilloécopes.of ﬁhe Operator’s and Pilot's
Indicator, ” | | -

| 5. COMPOWENTS, DIMZNSIOHS, AND WEIGHTS: - Tha 3CR=~520=F Radio

"

et consists of the units shown on the 1sometr1c drafing Fig., 5. In

addition to the power and control units, the FR-S?O—BvRadio Set is
composed of two svnckronizers, and O;e;ator 's Indicator, a Pilot's
Indlcator, a radio receiver and transmitter (conslstlng of a transmit=-
ter, a TR box and a converter), an. antenna unlt and three junction

boxes, The total weight of the complete installation including cables

]
1

=1}
{o}
It w

8
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and connectors for interconnecting the component parts of the systam,
and mounting racks for iLolding the various units in place, is approx-
imately 530 lbs,

6. PO IR RiGUIRILENTS: - The power rahpired to operate the

equipment is about 1l0C amperes at 26 volts and is obtained from the
2L=volt storage battery of the airplanc, charged by the airplane's
engine~-driven d-c generator,

7+ COLPARATIVI DATA

EIEQ « & ® ® ® e 0 @ .'SGR- 20—B A A ; . SCR‘?EO

Al Range . . « + + o . 35 to 5 mi, above . ., 8 mi, at 10,000 to 20,000
5000 ft, 4

Beacon Range . . + . o Approx, 90 mi, , , , 100 miles

Antenna Type . . . « DRotating Parabolic
type in nose of ship
360 RPII 4 v o + & « o Rotating Parabolic Type
in Nose of Ship with 360
and 100 Rrlt

SCOPES & o ¢ o ¢ o o o "B" Scope and "1
5copeo . } T TR e TR Same

Range.heter e« » o s+ o In pllots cocikpit , , Samc Scope for 2 and 10
mile range,

Combined "B" and "CM

Scope Indicator . « « In pilots cockpit , . "C" and "B" Scope for 20
and 100 mile ranges.

Pulse Recurring . . . 2,000 cycles for
a AI e @ @ = 8 * p'a @ 1600 cyClGS for AI

Rate o o « « ¢« « o « o 400 cycles for
Deacons. + « « o« « « 400 cycles for Beacons,

Range Control Scalesse O=l mi, '+ o ., , + « O=2 mi,

0~10 mi, 0~10 mi,
0~100 mi, 0-20 mi,
- 0~100 mi,

L
SECRET
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IFF o THE MARK III IDEUTIFICATION SYST M

1, Dofinilion: = Identificrtion is the procoss of delormining by
means other thon visurl if o plene is "friend or foe", ith the advent
of night time and inclement wecother interception, the British found it
highly ncecssary to bring out en ¢fficicent system for the positive idcn~
tification of :iircroft in their vicinity. Many systcems of flight plans,
light displeys and-such, vere tricd cnd found wenting, Finally though,
ceulpment vas developed thet tied in very closcly with rader and then
the first cll-round precticel system of identificuticn was launched,
This earls qystc; was called the 1k,II System and since it identified
"fricnd or foc' it soon came to be known by its initials of IFF,

2y I1KGII IFF = In brief thc 1%,ITI IFF consistcd of cquip-
ping a plainc with an SCR=535. ‘/hen that plane entered the radar beam and
wias chollenred v the ground its airborne IFF cquipment sciit brck an an-
swere It shovcd on the scope os a pulsc following, ~fter a short delay,
the regular radar ccho, The Hk,II System was an cutomatic device aond
oncc turncd on reouirced no furthor ottention. The pilet was not cven
awarc of the ciiellonge to his planc or the reply that instantly fol-
lowed,

The chove 5"u;hd though, soon devcloned outstanding flaws, First
the SCR=535 airbornc set was dealgncd to swcep throush ell the frequen~
cies uscd by veorious types of rader, thus allowing tronsmission on any
one frequency only once every six seconds, If the antenna is rcevolved

very slowly, as in tracking missions, the incoming IFF can be scen only

-—l..
SECRZI
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if the azimuth of the PPI time basé, the nioment of IFF transmission
and the czinuts of the zireraft all approximately coincided, The
big difficulty thea vias the tine lag thet this equipment produced,
Seeondly, the setluas too casily duplicatcd and was used to advan=
tage by the cneny, I'any instances arosc in which enemy plancs flew
through the rader beoms cmitting the IFF and went clong unmolested,
The ansuor scemed ©o e in the direction of a coded; standardizecd
froquency IFF systan, Thus we find the Mark' III System making its
appsarsnce,

b, ILRK ITI ITF: - It is better thouzh, beforc going

further into the liorl IITI to first understand the main termonology
of our systém. The Iark III system is made up of thfée 2in units,
(1) The "Interrogator" is the phft of the ground
ecuipnent used in challenging uaknown planes,
It is sinply a transmitter which scnds out an
interrogating pulsc once every 25 seconds,
(2) The "Transpoader" which is the airborne unit of
the system is designated as SCR=695, Iﬁs purpose
is to receive the challenge of the ground unit and
transmit a suitable reply, The SCR=695 covers the
frequency spectrum from 157-187 megacycles in cycles

of one every 2% seconds, The same as that of the

Interrogator, '
-2 -
SECRET
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(3) The third unit necessary to complete the identifica-
tion is the ground equipment known as the "Responser',
Its job is tn receive the reply from the "Transponder!

and throw it onto the scope in a visual form,

e now have identified our units, In practice it would work in the
following sequence: :
ae Plane enters radar field,

b, The challenge is transmitted by the "Interrogator',

¢, The "Transponder receives the chall ige and emits
the reply.

d, The "Transponders' reply is received by the "Responser,
the Responser throws the reply on the scope, and the iden-
tification is complets,

The airborae transponder is compriséd of a receiver, a transmitter,
a power supply ona a single li-inch rod antenna. This transponder is
normally cuiet, but becomes active on being chalienged,

The airborne radio control eauinment is made up of the Selector Con-
trol Dox and the Lower Control Box, The Selector Control Box has a six
position coding swiﬁch, and contains six coding circuits which are tied
in to the transnitter-coder, The Power Control Dox supplies the energy
for transoonder operation through the medium of the ON=OFF switch on the
panel,

2 Frequency Gands: = There are two {requency bonds, the "I" and

nG", to which the SCR-695 transponder responds, In so far as tre "G"

band is the morc cirect, we will discuss that band first,
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a, "G" Dand: - The GY band is a controller's band and
is used in conjuncilon with GCI night fighter operations, In the
event that the controllér is not defini’tic-; as to the execct position
of his aifcraft, with respect to other aircraft in the vicinity; he
vill eall his fignter pilot tlirough the raciio;telelzl:03ze and tell
ot “canery,” pleese

him to make his "cockerel crow".h_The pilot will compnly by pushing
the "G" band switch-lmbtton located on the "GN baﬁd control box,
This wili activate o tining circult and the transionder vill trans-
mit for about fourtcen seconds, ilote well that the "G .and is not
automatic, but recuircs pilot attention to be activated, Once.turﬁed
on though, the "G band will transmit o pulse each time it receives
one., The reswonse is thcrcfore a series of pulses whose repetition
rate is equal to that of the interrogetors pulse, On the FPI tube of
the SCR=568 tho (i bund signal will show as a series of vertical
lines approxinstely ﬂ-inch long, appearing at right angles on the
outer edse of the "Ul?p“: A normal display will give an indication
of eapproximctely five or six pulses appearing,

b, "I" Nind: - The second of the two Lands to which the
GCR=695 responds is tie "IM band, The "I" bend range in the frecuen=
cy spectrum is hetucen 157 ¢nd 187 megacycles, aad it is in this
range that the transponder sweeps, i/hen the aircraft is challengeq,
the transponder ansuers all calls falling in this range. & challenge‘
picked up by the antemna is applied to the treasponder-receiver, The
receiver then brizgers tie associated transmitter which sends out its

pulse, The answer tirorm on the scope of the RC~188 by the responser

— e ma a wer W—
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will show as an echo at right angles to the time base;

-3, IFF Display: = The identification signal receiﬁed by the re-
sponser may bLe displayed either on the display unit of the'primary
radar equipment or on a separate display unit,

In the simplest case of display on the primary radar indicator,
the YMark III signal is displayed on the range scope on the opposite
side of the time base to the normal echoes, (i.e., downward) . In certain
cases, where it is particularly desirable to present the information on
the primory displeov scope, but at the same time necessary to avoid any
risk of interference with detection information, the IFF signals arg
displayed as a sccond trace on the same tube,

The other form of display uscs a separate range_tube for display
of IFF info;mﬂtion, 28 in the RC-188 for the SCR=588,

a, RC-188: = The RC~188, which is the ground unit of the
Mark III systcm, resemblcs the 5CR~588 sans the H/R console. The cath-
ode ray tube contzined within has a rotating time basc with a hundred
mile diametcr, The pulses appear on the face of the scope (once every
2% seconds) in answer to the challengc; In appearance they will show as
nerrow, wide or very wide pulscs, The narrow and wide pulses are
normal coding, while the very wide arc the pilot's cmargenc§ signals,

You will recail one of the deficiencies of the lark IT system
was its inability to give off a simple, practical coded reply. This
made it relativcly casy for the encmy to duplicate our IFF and masquer-

ade as 2 friendly ship, The liark III system corrected this deficiency

SECRZET
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by incorporating c coded reply, thus meking it almost impossible for
the enemy to emplc;y such tacties, The following mnterial will aiz-
tecupt to throw somc U ht on the matter of "I" band coding.,

L, "I" Band Coding: = Control of the transponder througﬁ a
code selecting cdevice lielies possitle the transmission of definite
width eignaels, The transponder has six different code positions
(shown below) which, when thrown on the face of the tube, will
appear as narrov, wide or very wide pulses,

POSITIGHS - 15T SUEEP 24D SUEEP  3RD SJEZP - LTIl SWEEP

'

1 i N | S
2 Iy - N -
3 o N N -
L i1 N W i
§ - W -
6 o i U -
LHERGEICY . VY Vi W Vi

The Code-Sclector controls the width of the-signal or the omis-
sion of the signal, tlms setting up o definite arrangemc.t of pulse,
The pulses that do o wenr may Lo narrow or wide. The nurrow flesh
being o result of a aarrow, 7-microSecond pulse covEring 1,3 miles
of time base on bthe renge scope, The wide flash, the result of a
widse, Zl-microsgcond mulse znd covers 4 miles of the time base on
the ronge scope,

In the event Lhat ¢ flight is challenged by an interrogator,
the. code selector wnit mey use any of the six possille combinstions

mentiohed previously to identify ilself. Let us say that the code po~
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sition selected is numberlfive, the four part answer will then return as
follows: -
: 2. .’A flash of narrow pulses, l.k miles in width.

b, A quiet period of no re~transmission,

¢c. A flash of wide pulses, 4 miles in width,

de. A quiet period of no transmission. |

Thus a rosponser receiving this signal immediately identifies the

plane as "friend',

Pilots Distress Signal: - Besides the six codes made up of wide

and narrow pulses, plus quiet periods, there is a yery wide pulse which

is used for emergency. This pulse is activated by the pilot throwing the
Emergency Switch on the Fower Control Pox., Then, in reply to a challenge
from the interrogetor, a distress signai will appear. This distress sig-
nal is a very wide nulse, each one being &0 microseconds long and cover=-
ing 8 miles of time base on the range scope, It is a non-coded, dis-
tinctive flash, so different from the usual coded answer that it can be
recognized immediately.

5. Simultaneous Triggering: - Ilow having covered the operation

of both the "C' band and "I" b&hd, a natural question would be "when
both bands are in operation, how are the two kept separate?" The an-

swer is simple; while both bands may operate at the same time, through

the medium of an electronic switch, they will retransmit alternately.

— o — e —
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The "G" and "I" bands do not pulse simultaneously, The "G" band is
on and the "I" band off for 1/15th of a second, Then the "G" band is
off and the "I" band on, for 2/15ths of a seconds This on and off s¢~-
quance is continuou§, occurring five times per sccond as long as the
"G" band remains on, b

The following chart illustrates the radar units and associated IFF
equipment:

RADAR UJIT  PULSE RECURRANCE IFF GROUND EQUIP= I BAID FLASH PULSE
COD& NULBER FRaQULICY /S MENT USHED WITH  SCOF: USED  RECUR=

RADAR RENCE

' FREQe

UENCY
.C/S

SCR=5868 400 RC-188 Separate 80
SCR=270 621 RC~150 Same i
SCR=271 621 RC=151 " 155
SCR=516 1366 RC-316 " 273
SCR=-268 LOGE RC=-148 n 273

-8 -
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Chapter XII

Al CO.ITROL TEACONS AD AT DLIID APTIQACH

Lo onaplsrmioas = The M Beason 18 oite » oplicabion of 1FF brans-
mission to provide aircraft with bearing indication, by which it may
navigate, or Home., Iarly in 1940 it was discovered IFF transmission
was sensitive up to ranges of 90 miles or more, ond work was begua to
utilize these obvious bencfits,

a, Uscs of Al Beacons:
(1) As a navigational aid for fixing
(2) As a Homing device
(3) As a blind approach system
(4) As a point for orbit or patrol,

2, liethod of Operation: = Beacon eguipment is designed to proe

vide a coded signal for identification purposes to a/c'equipped with
proper interrojation equipment. ihen such a/c is headed in the ap=-
proximate dircction of the beacon; the pulsed signals from the plane's
transmitter arc rcceived by the beacon receiver., This receiver ampli-
fies the signals, detects them and amplifies the pulscs: The pulscs
then activatc a coding device, This device keys the beacon transmitter
into operation and signals are returned to the a/c. The rcturning sig-
nals inform the o/c operator of the bearing, distance and‘identity of
the begcon station,

3e  CHAILCTERISTICS: = There are two types of Deacons in opcration

at ‘the prescnt time, The SCR=-621-T2 beacon is dcsigned to work in cone

95
|t=
o
I=
 {es]
=3
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conjunction with the AL SCR~520-B = 720, while the smaller YH-1 bea-

" cons only responds to Lhe 3CR=540-i, Due to the difference in fre=

quency and pulsing, of the SCR=540-A and SCR=520 scts, it is clectrie
cally impossiblc to build o combined bcapon; which will resnond to
ﬁoth sets, UIither of these scts may be instelled in a one=half ton
pancl truck for uobilec operation, where the tactical situation rc-
quircs pcriodic iovoment, or they may be permancntly installed,
Theso boacons nro housed in weather protecting cascs, with collapse
ablc antennas which permit case and rapidity of instcllation,

Lo SCR=621-T2 Loacon: (Sece Fig, 1-2) The SCR=621-T2 - T3

model is the latest coded IFF Ecacon for interrogation by the SCR-
520 = 720, It is housed in a'weather proof case with locking snaps
and padlocks on front and rcar access doors, The transmitter is of
rack construction of thc following components:

a, Power supply and voltage regulator

be Coder cnd monitor chassis

c.  Receiver cnd transmitter chassis,

The Antenna is a turnstileg type, phased and fed for maxdimum

transmitting and recciving characteristics with a sharp lack of di-

rectivity, Power input may be commercial or ges engine driven, AC

generator of 115-volt, 60-cycle altcrnating current at 3 amperes,

The llonitor unit is a 2" CRT which may be turned on to check the

receiver, coder and transmitter for proper wave form,
’ orop

The Receiver is a supsrhectrodyne type cmploying wide band IFF

scction, video umplificr and follower output,
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The Transmittcr may be adjusted to operatc on onc frequency or
sweep back and forth across o bind of frequencics, Oweop opcration is
seldom used,

The Coder unit coatrols the transmitter, There are two types of
codes, const.nt and ulsating; and six codes of cither type may be used,
5, YH-I Deacon: (See Tig. 3) = Little tcchnical information
could be gotten on the YH-I Beacon: It is a mobile, compcet IFF Beacon

approved join;ly by Air Corps and Hav} to work in conjunction with the
SCR=540~A, 1k, II - AL Interrogator, The YH-I Beacon is housed in a
weather-proof case, The Beacon consists of two chassis mounted in a
metal box 17" square 11" decpe The entire unit weighs 46 pounds and is
provided with a power input cable to take commercial or portable gener-
ator 110=-volt 60-cycle alternating current, It comes supplicd with sig-
nal generator I-98 and frequency mcter BC-906-A for alignment and check=
ing of Beacons operation, The antenna is a collapsable turnstile.pype
vhich is 16 fecet above the ground when erected, A coding whéol may be
sct up to transiit pulses in any one of six codes,

6, Tactical Lmploymcnt:

a, [Iixing: = The AL Beacon menifests itsclf to thc AI opcra-
tor as a Jpowerful echo wihich is sensitive to bearing and gives rangc
within plus or minus one mile under average to good conditions, DBoore
ing is also very cccurcte and is usually within plus onc or two degrees,
"’hen used in conjunction with imcricen SCR=5L0 end 540-A, the beacon has

a theoretical range of some one hundred and twenty miles although the

-3
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querantced service orca cxbends to a radius of sixty miles from the
station vhen the cirercft in use is flying at en altitude of ten
thousand foeet, Thus an AT operaﬁor eftor o suitable smount of prac-
tice is cnabled to fix the position of his .ircraft to within one

or two square nilcs,

b, Homing: = In addition to the fixing fa@t&t‘;‘,;‘é'it pro-

[

vides, the LI Beacon makes an excellent homing duvice

»

“The accur;cy
of the ATl equioment is suel: that an oncrator aftor pradfice canyyring
his machine beaek to its Lase zad veetor it immediatoly over th&ﬁﬁea-
con location with an ccecuracy of plus or sinus two hundred feet atra
height of onc thousand fest, /ith a decreass in altifude, this twéf
hundred fect cccuracy progressively imnroves until at an sltitude of.
one hundred foet an opcrator cen check his position zs the ship passecs
over the instrumeint to vdthin plus or minus twenty fect,

T P?ocedure:

a, [Fixing Procedurs: = To obtain a f£ix upon a single bea=

‘con the operator will instruct hie pilot to climb wuntil he is able to

road the choscn beacon with ease, The operator would then order the
ship to orbit at = cenvenisnt rate, The observer wrill thcn_infonm
the pilot whon his tubes indicate thet the marker is dead ahead, Due
to the accurecy of the ecuipment the period during which such :n ine
dication can be obscrvgd is very short znd operators must be careful
not to be "eaught out", It remains for thc pilot to note his herding
and pass it back to the o_crator wien the letter incdividusl ecn rlot

his position upon o suitolle mep if neccssary.

I
i

1.
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b, AL ioming Proccdure is Sclf-ilvident: = Tho usual height

procautions in rclation to thc height of ground will of coursc be borng
in rind, Upon approaching tho basc it mey bo nocussary to roduce nlti-
tude to somcbiing loss than three thousand foet above ground level,

This stcp is custoui.ry becouss Al beacons ~re not sensitive when vicwed
from above, It is this drop in sensitivity which cncbles 4l opcrators
to tell thc_prccisc notcnt ot which thoy arc inmediately over the markor,

Ce The I'roccdurc for Zlind Approach follows the standard

blind landing regqlations for cther types of equinment such as the Lo-
renz installotion, Itris as well for the pilot to know the DIl of the
run-way on u:ich_he_is to moke his run, He @ill traverse it in the op-
posite direction, i,es on the reciproccl QDI, following this immediately
by a turn of sone ten degrees to the rigﬁt. This new course will be

held for o number of ixinutes calculcted previcusly for esch individuanl

installation, The »ilot will then cormence a rote one turn to the left
until he is satisfied that he is once sgain flying on the OD! proper,
From this monent until the pilot is satisfied that he can sce the run-
way clecrly, it is ithe duty of the onerator to give iiim corrections
ased on the il beacon indications appearing on tlie screen, The oper-

ator can zive the dlot lateral correclion und three definite fixes:

2e The point at which they cross the outer morker beacon,

be The point at which they are esyactly half way between the
outer and iuler eacon,

Ce The point at which they cross the inner iwrker beacon,

i.e., the begiuning of the run-way,
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NIGHT FIGHTER AIR CRAFT

1, GuilERAL: = The P=70, a modified version of the Douglas A-20 is
2 high wing monoplane weighing ..cven (11) tons, It is powered by two
1600 horse powor radial engines,
Identification featurces are :
a., A recractable, tri-cvele landing gocar
b, An cxtremely long nose
¢, unginc housings that protrude well back of the wings
de A high tail asscribly,
2, Speed - True air spced of an zircraft, in relation to its indi-
cated air speed, is influenced bv temperature, barometric pressure and

altitude, The follouing table siiows average speeds Ior various alti-

tudes and tempecraturcs assuming a constant barometric pressure of 30,02,

Indicated True Air Speed .
Adr Temp, - <0c 12¢ 2.5¢ ~ =bc
Speed Alt, - 5,000 10,000 15,000 20,000
150 200 218 235 258
200 220 240 260 283
220 245 268 290 5 1L
- 250 273 300 325
. 2754 300 327
300 328 355

3. Fuel: - ‘hen fully loaded, the P-70 carries a total of 600
gallons of gascline, One tank hcldiné 200 gallons is located in the
upner part of ths bomb bLay directly bchind the milot. In the wings ad-
jacent to the fusilage are two tanks known as the right and left inboard.

tanks. .These hold 140 gallons,

- -
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each. Also in the wings and beside the inboard tanks are the right
and loft outboard tanks holding 00 pallona cach, .

Rate of fuecl consumption is extremely variable. The following
table shows average rates of consumption _at 10,000 feet. These fig-

ures should not bec taken as absolute, <ue to the large number of in-

fluencing factors,

| Ind. Speed Fuel Consumption per'Hoqg
180 120 gals
200 150 "
220 - 200

250 300 ™

. 4o Oxygen Supply: = The P=70 carries two oxygen cylinders con=
taining LOO pounds pressure of oxygen., They provide a four hour oxy-
gen supply for each member of the two=-ran crew when flying at an alti-
tude of 20,000 feet, On nighf interceptions the oxygen is turned on
immediately upon take off as an ampic oxygen supvly is an aid to night
vision,

e Armament: = Armament of the P=70 consists of four 20 mm,
cannons placed in and pretruding fron the lower part of the belly
"bath tub", Sixty rounds of ammunitic» er pun, or a total of two
hundred fourty rounds, are carricd., The rate of firec is 600 rounds
per uinute, The guns arc bore=sigliici to fire straight ahcad, when
the ship is flying true, The firc pattcrn does. not coaverge to form a

cone,

9%
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6." Radio and Al Zquipment: - The control pancl for the VHF radio

set is located on the right sidc of the pilot's cockpit, The AI obscrver
has alrcceiver and transmittor ;.l caﬁ hear ground to air conversation
but cannot communicate with the ground unless the pilot holds hié trans-
mitter kcy down, Hc can hear the pilot at all tlmcs.but can only talk
to him whon the pilot switches on The 1nter-commu11cat10n phone., The

Al equipment is located in the roar cock=-pit directly in front of the ob-

server and at eye-levael,

7. Zmergency Operation of Undercarriage and Flaps: - ‘hen the

hydraulic system dosigned to lower the w‘bels fails, the landing gear
control lever should be placed in the ggﬂg position. This will reclcase
the latch holding the nose wheel and it will descend and lock. The
emeréency landing rear rml&dsc, iocated on the right side of the cock=
pit ncar tho floor, is then pu 1lled, Thié rclcases the ﬁin holding the
undercarriage up and by serics oo jurky pancuvers the pilot can force
the ianding sear to descond and lock,

If the hydraulic system is o complute failurc, the Iiaps cannot be
nperated; In case the main hydraulic pump fails, the hand operated
hydraﬁiic pump, locatcd on the {loor at the pilot's left, will force
cnough flUlQ into the oystan to raise or lowecr the flaps,

oCe Cuiling: - In local test flights, the P-70 has bucn flown to
an altitude of 30,000 feet, '~ . average operating cundltlons, however,

1ts maximun ceiling is around 22,000 feet, Its most cffective operating

-3 -
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range is between 12;000 and 16,000 fect,

9, Rate of Climb: - The normal clinbing speed of the P-%O is
155 miles ner hour, This ﬁaries according to the angle of climb,
wind velocity, cirection, etc. A cu.cervative rate of climb is 1500
feet per minutc up to 20,000 feet, This figurc is consecrvative as

shovn by actual test data tabulated below:

Altitude

From To Time Reoguired Rate¢ of Climb
Take=of £ 5,000 ft. 35 min, 1422 2y, per min,

5,000 ft. 10,000 ft. 3 mine 1647 Cfo. per min,
10,000 ft. 15,C00 ft. 2! min, 1428 . ur ming
15,000 ft, 20,000 ft. L% min, 1113 i%. e £dne
20,000 ft. 25,000 ft, €y min, 586 ft, per min,
The anglc of glide is about onc one, This means that at an

altitude of 10,000 feet the aircraft would rlide about two miles,
THD P=70-1

1. GLIRL: = The P=70-1, nigat fighter, is thc¢ latest con=
version of the A=20 Line, It is a modified A=20~G twin-cngine, mid-
wing, two-scat monoplanc, with tricycle landing gear.

The two pouer plants are lh=cylinder, 1,650 horse power, 'iright
double-rof¥ cjyclones, These are equipped with ilamilton Stand;rd hydro-
matic propellcrs. The cigines are designed to operate oﬁ iOU-octana

gasoline, The P=70-1 is of all metal construction except for the

- il
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control surfaces., The dimensions aré as follows:
Length = 47 ft, - 4 in,
Height - 17 ft, - 5 in.
Span - 61 ft. - 4 in,

2. Tucl Canacity: = The normal fuel capacity is 400 gallons,’but

this can be incrcased by 146 gallons with the addition of a bomb bay
tank. OGince the normal fuel consumption is 100 zallons per hour it has
a four hour crusing rangc. On a GCI mission this range will be cut to
three hours because »art of the tine is devoted to combat which very
sharply increascs gasolinc consumption, The armament consists of six
(6) 50=caliber machine guns which are mounted in the nose, The pilot
will operate the muns; the other position to be occupicd by the R.O.,
inflamable 50=caliber 17,G, will ¢ furnished for rear compartment.
The P=70~1 has a normal cruising spced of from 200 fo 220 miles per
hour (I.A.8,). It is rod-lincd at 425 miles per hour (I.A.S.) The
maximum ceiling is 26,000 feet and the maximun service ceiling is .
25,000 ft, The best service cuiling 15,20,000 feet,

This plane has a 2,500 fécg per minute rate of climb for the first
rinute, then 1,500 feet ner minute up to 15,000 feet, then 1,000 foet
per minute up Lo 18,000 fect, " e 18,000 fect thic rate of climb drops
to 600 feet per winute up to its ceiling,

%ccording to the latest available reports, the P=70-1 is to be

equipped with the 3CR=~540 or a sinilar sct,
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1. THI BIAUPIGHTER: - For all practical purposes the Beau-

fighter is essentially the same as the .P=70-1 in performance, hav-
ing a slightly highcr ceiling (2,000 fact greater) and a little
faster rate of ¢limbj this being true because it is a lighter plane,

It has a conventlonal landing zcar, all metal construction
(except control surfaccs), two 1,400 to 1,600 horse power engines, .
air brakes, fuel capacity of 700 gallons; cruising speed of 200 to
220 miles ner hour (I.4.5.), and is a.out the same over-all size as
the A=20,

The Beaufighter has four (4) 20-mnm, cannon mounted in its belly
and in somu cases it is ecuipped vith six (6) .303-caliber machine
guns, .mounted three in thc leading edge of eagh.wing, o

Tlii 1O0SOUITO: ~ The ..osquito is a mid-wing, in-linc enine, .

plywood monoplane, This plane has many unique: features,

1, Two ilerlin 21's - 1275 h.p. each
e Two ierlin 23's - 1275 h,p. each
3. Two lierlin 3l's h,pe cach
L. Two jerlin 61's = 1650 h.p. each,

B
=
o
-3
wn

The first three installations ... le the iosquito to attain a
cruising speed of 240 to 260 miles per hour (I.A.S.). Vith the ior-
1lin 61 installation at an altitude of 20,000 to 25,000 feet it can
attain A ThA.Se of 420 to 430 miles per hour. Using this same instal-
lation and o orcssure cabin,,an altitucde of 45,000 fect has heen at-

tained,
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The [uselage and wings av :Qnstructed of plywood which is composed
of 1/16" Lirch, 1/2" balsa and another 1/16" of birch., It is all covcred
with canvass and tiien painted like a canoe, The wing spread is five
feet lecss than the A-20,

The navijator or H.0, sits to the right and slightly behind the
pilot., Actually lic site on the nain wing spar.

The losquito has a 600-gaiion fuel capacity which will give it a
rangc of 1,500 milcs, 6 hours oin patrol or approximately 4 hours flying
time on a control rission,

This planc is equipped with the Eritish lark VII, liark VIII and
the American SCR=-540 or SCR=7200 7. equipment,

If the SCR=54C is uscd, the armamcnt consists of four 20~rm cannon
in the belly rlus four ,303-caliber machine zuns in the wings, while
if the ilark VII, VIII or SCRE-720 is used, the four machine guns are
left out of the hwse leaving the four 20-mm cannon as the sole arma-
ment. There is a picece of armor plate bohind the seats of the pilot
and R,Q,

The ilosquito is well streamlined and affords the nilot very rood
visibility in oll cdirections., 1Tnis olons relies upon speed and mancu-
verability for its cvn nrotection, rather than armor plate.

*
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Thg P-61 is the new night fighter that is being manufactured by
Jorthrup,

The aircraft is of the twin “oom cnd twin tcil design., It has an
exccption@lly lony  lass.enclosed nose which is divided into two com-
partments, e ;i}ot occupies the front section and the gunner the
rear section, The latter's compartment is elevated so that lie has a
mucl: larzer angle of vision., It is a three-place ship, the personnel
consisting of ,ilot, junner, and Al operator,

This new fijhter is powered Ly two Pratt and “hitney air cooled
radial en ianes, eacil gaving 200C horse power,

The plane has «n extremel  Llong cruising range for a fighter. It
can stuy in the oir between six and seven hours without the use of ex-
ternal fucl teilss, The craft is ecuinped with a rack which can be
used for elther extra gzs tanks or bombs, In the event no bombs are
carried and extra fuel tunks ere used, this nev fighter will have a
r.ncc of 3000 miles, The plane has a very high rate of speed, being
red lined at L2C mph, Thg_normal and most econcrical eruising speed
will probably bs about 260 my' ‘he most efficient opercting altitude
(eriticcl aititude} is between 20,000 and 25,000 feet with a ceiling of
about'BS,UGU {feet, The maximum rate of clink is 2500 feet per minute
up to «n aliitude of 25,UU feat,

As to aricament, thie plane has 4 = 20 mm cannons placed in the
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lower belly of the siip and 4 = 50-cal, flexible machine suns moun=—
ted in a turret on the top of the ship znd to the rear of the gunner,
The 20 mm, cannons are forward firing only, but the turret runs can
be fired 360° laterly and 160° over head, An unusually large reserve
of ammunition cen be éarried. It will consist of 200 rounds per 20
ram cannon and 00 rouiids per 50 cal. guns, The rate of fire is 40O
to 600 rounds per minute for the 20's and approximately 650 rounds
per minute for the 50's,

The pilot fires tue forward firing 20's, All three members of
the crew can fire the turrel puns, The gunner is the master control-
ler as far as tiie vas ere concerned and will do most of the firing
beecuuse obvicunly the 41 overstor will usually be occupied with his
oun equiiment,

The ship is well cruored with Lullet nroof glass in Iront of
the punner compartient and &lso in front of the pilot conpartment.,
Additional armor is Leticen the tuo roonurtrments, There is also
heavy armor in front of the AL operutor,

An oxy_#.a drum 1is carried in onc of the boems, Four hours for
each man is the noreal quantity care. o, although the amount will
vary, depencding upon tiwe mission,

hile the lane is aot gs maneuverable as soms of the light and
smaller figiiters, it has good maneuverability consicdering its weight

of 27,000 »ounds,
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COMMUNICATION FACILITIES FOR GCI

1. COILUICATION REQUIREIENTS. Communication facilities between
the GCI operations room and other centers will vary according to the
requirements of each Area, Primary telephone and VHF facilities will be
necessary to conduct operation, These facilities may be divided into
external and internal in relation to the operations room, with as
many lines and chennels as necessary to provide satisfactory operation,
(See Fig., 1) Termination of all lines'should be in the switchbéard
as requirements for GCI'and reporting often necessitate cross patching,
This also provides the necessary switching between inter lines, as
well as a quick change over panel if accidental failure requires a
cross patch, (cee I'ig, 2)

2., External Lines

£, srea Operations Loom
(Four hot lines if possille)

b, Adjoining GCI Stations
(One hot line into switchboard)

Ce uight Tighter Airdrome :
(one hot line into switchboard)

de fng Radar Filter Room
(One hot line into switchboard)

’ e, VHF Vans . ; "y
(Provide two operating lines and
one for field phone to crews)

f, Administrative Lines to:
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(1) Oxderly Room
(2) Guard Tent
(3) Administrative Unit

g. D/F Unit
(One line for field phone and spare line
for selsyn cont¥ol unit for D/F indicator)

h, Adjacent CHL Stations .
" (one line for each station)

. B8 Y Service
(lay be line from Area if "yn information
is sugpllec throush liaisen in Area)

e UTERIAL LIILSS CF COEIUNICATIOH A1l Internal
lines intercomnect tarough the switchLoard, (Fig. -1)

ae Seni.or Controller- Interconnected with:

(l) Controller positions ilo. 1, 2, and 3 (VHF)
(2) Line to PBY for connection with Area,
(3) Loop to Liaison Operator)

b. lLiaison Operator:

(1) GCI Liaison at Area

(2) m"y% Service :

(3) Adjoining CHL : '
(4) iight Fighter Airdrome

(5) Through PBX to D/F Unit

(6) GStatis Doard Operator

c, Positions ilo, 1, 2, and 3. (In multiple Set-up)
(Similar hookup as Senior Controller)

d. FPI Reader, Plotter-Computer, Recorder Loops
(Lines looped through switchboard to
as many positions as desired)

e, (General Situation Board Flotter
(Throuch switchboard) (to any position)
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