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1. The loop aerials', Type 3 and 4, are
designed for installation in aircraft. The
two types are ek-ctrically similur, but the
Type 4 is smaller and, in gcneral, is for use
in smaller aircraft. Thu loops are usucl in
ccnjunction wit h a suitable radio recciver,
usually the R. 1155, to obtairt D/F hearings,
or for homing on a fixed station.

2. The loop consïsts of a circular furmer
around which is a winding which forma the
loop aerinl. The loop aerial is mounted on a
rotatable base. It is usualiy mounted exter-
nally on .top of the aircraft fuselage in a suit-
able strcamlined insulated housing. In a
few cases the loop, without its housing,. is
mounted within an insulating portion of the
aircraft structure, but extemal to the metal-

.\vork. The Type 4 loop is provided wit h an
electrostatic screen. The en ds of the 4oop-
winding are carried through the base by
suitable conductors and connected to the
receiver.

3. The loop is rotated from within the '
airciaft, ei t her through a hamhvheel ciirectly
connected to the rotatable part of the base, or
by means of a mechanical remote control
device. \Vhftrv: such remote control is fUted,
a bearing indicator is usually provided at the
cpntrol position, so that the orientatiou of
the Inop at any particular moment is known
to the operator. . - ;

A. \\'hcn the loop aerial is connected to the
radio rtceiver, the operator is ahle to rotate
the loop \vhilc listening to signals from a
distiiiii transmitter. The orïentation of the
loop givirtg minimum signal strengtii is
noted. Tlie hearing indicator then givcs the
apparent bearing of the transmitter, or its
r^ci'irocr.], relat i ve to the heidhg of the
aircraft. After certain corrections have
been appHcd, the bearing of the distant
transmit tcr may be laid off on a chart or
map..

CONSTRUCTIOHAL DETAILS

Loop aerhl, Type 3

Loop construction (/Ij. 1,2} --

5. The loop is mounted upon a former (1)
10 in. in diameter made of niouldcd com-
posii'Ion. Thi> furmer has a cylindrïcal
section with a supporting b MS e and terminal
plate (5) mouldf-'d integrally to it. Upon the
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perïphery are rnounted 12 slotted scgrnents
(2) which carry 'the loop windings. These
scgmt-nts are held in position temporarüy by
a single screw (4) at the mid-point of eaoh.
The scrcws are removed when the former has
been wound. The former, with segments
attacfied, supp^rrs two =-?ts of loop windings
(3) w*hïch consÏFts of a ' total of 16 turns of
IS S.W.G. tinned copper wire. These wind-
ings are disposcd so that S turns are held in
the slots on each sitie of che central pjsition.
The total inductance of the loop windings is
about 100 microhenrics which with the
capacitance of the installed system gives a
nattiral frequency of about 3-5 Mc/s. The.
ends of the two sets of windings are brought
to the terminal plate '5) at the base of the
loop former and are attached bysoldering to
connection sptlls which are fLxed in thé. ter-
minal plate. The two windinjs are conr.tcted
in series. The wound loop has an approxfmate
overall diameter of 11 iri. and is 3 in. wide.
It is carried on a cradle.of cast aluminium.
(9, fig. 2), to which it is attaclied at its base
with four screws and nuts (7). A slot in the
base of the former and a pin on one leg of the
cradle, both of which can be seen at (S,fig. 2).
locnte the loop former ..vith respect ;o t h >
cradle. Tlie edge (6) of the loop former base
in which the slot is provided is painte-l red.

Supporï orron^emsnts (/ig. 3. 9) " •

6. The requïrements for mounting the loop
are that it s'nould be supported rigïdly in-
position in thü aircraft , \vh(lst at the sa me
time ï t is capable of bfing rotated about its
ver t iele axis. In the m.ijority of aircraft
installations this is achieved as sho\\Ti in
fig. 3 by means of a tubular unit comprising
an outer support tube as<erably (4) which is
rigidty fixed to the aircraft by a suitable
chunp. not sho^Ti in the illustrations, and an
inr.er drive tube (5) support ei1, in tV cut;r
tube asscmbly by two ball biarings, the luwer
of which can "be sotn at (3, /%.'9). These bal!
btarings are packed wit h iio:i-freczing grease
and are suitably spac^-d to give \vrtical
rigiclity to the inner tube-. In certain instal'.a-
tions, the üutcr support tube has been dis-
pensecl wilh, and the loop is moun'iod direccly
on a shortcr drive tube. thus eliminating the
upper, hall boaring. The tubes are steel,
2 in. and 1-25 in. out=idc diameter, respec-
tiyely. The loop is rnounted by its cradle on
to the end cap (S) which is brazed on to the
drive tubo (5). To the o t her end of this tube
the driving mcchnnism 'is attoched with any



necessary registering sc.iles or remote control
device vhich may form part of tht parti':u!ar
installation. ThecradJe and tube mountings
art fittcd wit h dowet pins, slots and holes to
locate them \vith respect to each other. Th is
is to fceep the r -reet scnse of the assembly
vrhen orientatea'with respect to the aircraft.

EItctrical connections ({1;. 3)

7. A short length of Dtimet 4 cable (2) con-
nects the loop windings to the cable run which
jn turn connects them to the receiver. The

is used to reduco capacitance effects to a
minimum. Sockcts and plujjs have register
guides and slots to enable the right polarity
to be maintained throughout in the electrical.
connections. The sockets must bc bonded tp
the rnctal frame of the aircraft. All cable
conncctions must be made colour for colour
throughout the \vhole cable run, that is, the
same colours of the cable cores are connected
togcther at cable joints, whether by plugs and
sockets or 'direct conriection.
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Fig. 2. Type 3 loop mounted ïn housing

Diirnet 4 cable is clampecl ijno the terminal
plate at th^ base of the ic»op arid passes do\\-n
through the era dis and chivc tube to a plug
connection (1). It is essential that the lc*ngth
of this cable does not excecd 4 ft. G in. trom

•"-hè loop to the piug. Tho cjible is connected
-jcctly to the radio rcceivcr if pnssiblc. If,

however, the aistance is greater tliau 4 ft. G in.
a length of Duradio ?0 cahlc, \vith a suitable
plu-g and socket is added; this type of cable

Moimt/ng and housing of loop (fig. 2, 3)
8. The loop is mounteüeitherin astreamlinc
housing on the fuselage, or withïn the struc-
ture of the aïrcnif-t. I;i the latter case it must
be mounted on and surrouncied only by
insulating materirJ; it must not be enclosed
by tlic metallic skin. Within spccified limits
and the i'equirements set out in this Chapter,
ïiircraft contractors are given a certain

'latitude ia the nianner in which the loop is C
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AERIAL LOOP .AND
HOUSING. TYPE 4

AER1AL LOOP AND
HOUSING, TYPE. 3

C.

l PLUG
3 DUMET •} CA3LE
3 EOX DRIVE CLAMP
4 SUPPORT TUSci
5 DRIVE TU6='
4 f Al RING
ï KEÏAL PLATE
8 END CA?
? FIXING EOLTS

10 NOSE BOLT
11 TAIL SECTIOK SCR=WS

.13, I2A LONG G.E. CORRECT1ON STRl?

IJ FLANGE OF Q.E. COIU
N Q.E. COIL FORMER
IS Q.E. CCIL WINDING
14 IÓA SHORT Q.E. CORRECTION STRIf»
17 FIXING BOLTS
IB' FAIRING FORMER.
19 CLAMP PLATE-
10 SUPPORT DISC
21 FIXING SCRiV/S
22 BftAGS PLATE
33 FIX'NG SCREWS
24 TAPPING SCREWi

F1G. 3. LOOP ATEniAL IN HOUSING AS MOUNTED ON AiaCRAFT
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(b)
1, IA LONG Q.E. CORRECTION STRIP
2. 2A SHOHT Q.E. CORRECTION STRIP
3 FLANGE
4 ASSEM3LY SCRSWS
5 FIXING SCREWS
6 TAPMNGS

BRASS PLATE
TAPPING SCREWS
FORMÊR
WINDING
FIXING SCREWS

i£. 4, Quadrnntal.error corrsctor: (a) for Type 3; (b) for Type 4

mounted on the aircraft. T h is inchides also
the actutü moimting oi the loop upon the tube
assemblies which carry it and aÜow it to bc
rotated.
9. Wh^n the loop is mounted in astreamline
housing on the. fusela^e of the aircraft, this
housing ha? to be of special design. lts
general outline and design is sho\vn in ƒ». 3.

JThe housing has a lengen of 3 ft. and a maxi-
num diameter of 13 in. It 15 made oE rein-

forced bakelite in three portions, nose, centre
and tail, \vhich are fastened together. Tiie
centre section is illustrated'in ƒ g, 2. The
centre and tail sections are coupled bv scre\\~s

round thcïr pc-riphery. The no.se is clamped to
the centre, section by a single moulded com-
position screw (10) through the ncse. The
housing is mounted on the aircraft parallel to
the line of fiight \\-ith the nose facing for\vard.
Quac/rantal error corrector (fig. 3, 4}

rO. TIic quadrantal error corrector for the
Type 3 loop is illustrated in fig. 4 and it is
sho\vn in positioii in ftg. 3. The corrector

..consists of tv/ometal strips (12,fig. 3) lorming
'a single-turn loop, which is mounted in the
strcamliiie housing and surrourtds the D/F
loop. A variable inductance (14) is in series
wit h these strips, wlxic'i are made electrically • 'C'
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9 ELECTROSTAT1C SCREEN

Fig. 5. Loop aerïai, Type 4: showing winding on former

'continuous and earthed through the me tal
place (7,fi^. 3) andbolts which clamp the tube
assembly to the housing. By a dj us t ing the
value of the variable inductance, the local
field is hitxlified in a marmer which correccs,
vvirhin 2 d^g., tbü rundra^^al on-or due to
the distortion of the field by the metallic
structure of the aircraft.

' 1 1 . -The quadrantal error correct ion coil
(^i ƒ•"- -*) consists of an .ebonitc former
about l in. dia. and 3\. long. Thft winding
uf copper \vir-3 (10) arouncl the cyündricai

*porfion has tappings a«L. S seïeoted points;
each tapping is connectcd to a stud (G) in the
Sange at the end of the former. The studs
are set in TOCOSSL-S and each has a sc.rew
thread,, so that by means of a hexagon-
headed scrow (S) cleotrical contact may be
made to the brass place (7). This plare is

attached to the upper correction strip (I) by
a screw (5) Lhrough the larger hole. Through
the centre ho.'e can be seen markïngs dehocing
the tapping to which connection is made.
These read in dcgrees in anti-clockwiso
scquencc: O, lü i?., 4, U, 16, 6, 1, S. The
other end of the winding is connected to the
screw (11) at the remote. end of the former.

12. The strips which are of brass of cross-
section l in. by 0-036 in. are shaped to nt the
housing and are attached to it at the fiat
port ion behind the nose and at the biyits
fasteuing the loop rnounting to thè.hoiiainav

13. The coil is fittcd in a vertics.1 .position
between the spring ends of the strips. The
mothod of installation and adjustment of the
tappinqs is explaiut-d in para. 37, 3S and
63 f3).
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the position of the loop by fitting into a slot
(4) in the base of the loop forrner (para. 5).

35. The connection of the caMe to the Type 4
loop is shcAvn in f.°. 13 (b). Hc.ro the cable is
forst screwed throügh the hole in the clamp
pJate (IA), allowing 2 in. to project. Thtn
l ia. of braiding should bc removed from. the
end of the cable and spread out over the
surfac2 of the clamp plare. The leads are fcd
ihrough the hole in the centre of the- forrner
tase and the hole in the screen. The clamp
plate is screwed down, thus securing the
strands of braiding against the undèrside of
the screen. The red lead (5A) is then
soldercd to the tag (2A) nearest the end of the
former painted red and the blue lead (6A) to
the tag at the other end. The loop assembly
can now be fitted to the cradle as described
in p.ara, 32. Instiuctions for adjustment are
given in para. 42.= .

Loop with houiing (ftg. 3)

26. The support tube of the tube assembly
i? attached to the aircrift by a suitable clamp
at the end of the tube assembly \vhich enters
the aircraft structure. This tube is then also
attached to the housing fairing former at the
loop end. Reference to fig. 3 will show the
"general features of tru's assembly ana ntcach-
ment. The housing fairing forrner (IS) is of
sprnce and in tvo portions, split alons the
centre line. These two portions are clamped
together, and grip the supp-ort tube. The
drive tube is then passed up into the support
tube until its shoulder is ajrainst the ball race

5.3LUE
DUMET4
CABIE

of the hearing. The cradle is fitted in po?ition,
and the loop, with cable fitted, attached to
the cradle,

Quadrantal error corrector {/ïg. 3, 4)

37. The quadrantal error correction device
can now be fitted. lts general disposüion in
the hotising is shown in Jtg. 3. The \vooden
spacing piece, which is sometimes in position
on dclivcry, should be removed from between
the tail ends of the strips of the corrector,
and the coi! fitted into this space, i.e. between
the frce ends of the strips. The.supportin?

.disc must be placed in position at the flange
end. of the coil in Type 4. The coïl is fitted
with the marked head at the tail end of the
long strip by means of the two larger screws
(5) and ( I I ) 'jïg. 4,. which should be lo'osely'
fitted at thïs stage. Two soft me tal \vashe r> •
are placcd between the strips and the screw
heads.

38. The coil can be rotated between the
strips and when so rotated, the markings
O, S, 2, 6, 16, 14, 4, 12, 10, on the top of the
coil, appear in turn in the hole in the long

.strip. These details can be seen in fig. o. The
coil should be rotated nntil the marking O
appears, when the setcctor screw (B) should

. be inserted into it? socket. In this position
the corrcctïon device is inoperatjve. \\*hen
the selector screw h.is been tightened, i't
should be locked by turning up the. end of
the plate (7). against one of the sides of the
hexagon head of the .screw.

'C

SA.BLUE WIRE
DU M ET 4
CABLE

ƒ

/'

v.;

"!A,REO WIRE
D U M E T 4 CA3LE

(a)
1. IA CLAM? PIATES
2. IA EINDING FOSTS
3. 3A LOCATING SLOTS

(b) -

s! SA }CABLE VVIRES

Fig. 13. Terminal plate connectïons: (a) Typft 3; (b) Type 4
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