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INTRODUCTION

1. The Rebecca Mark I1 (AJR.I, 5506) and Eurcka Mark I1 (T.G.R.I. 55G9) cquipments have been developed
frow and supersede the Rebecea lark 1 and Eurcka Mark I equipkents describud in Chapter 1ol 8,0y 0338, These
equipments have been designed to permit the navigator of an zlireraft to vetermine the range of his aircraft
from a ground beacon, and to home on Lo the beacon. The airborne cguipment Is known as Rebecca, and the ground
beacon, which is transportable, is known as Eurcka. Each equipiment comprises a transmitter and a receiver.

2. The principle of operation {s that a pulse radiated by the aircralt is transmitted to 2 beacon on the
ground. After a delay of approximately 3 microseconds, the beacon ewits an ansvering pulse. This {s received
by a directional aerial system on-the alreraift, thus cnabling the navigator to obtain a rough bearing og the
beacon, The pulse technique employed enables the time interval between the emission of the pulse from the
aircraft and the reception of the answering pulse from the beacon to be measured., Since this time interval is
proportional to the distance from afrcraft and the beacon, thi range of the beacon can be determined,

3 The pulses are displayed on the screen of a cathode ray tube in an indfcating unit. A range selector
switch is provided, giving three time base speeds, representing full-scale ranges of 9, 36 and 90 miles
respectively., The range is obtained by reading off the position of the pulse with respect to a scale uounted
over the face af the cathode ray tube. The accuracy of range measureient is determined by the calibration of
the time base, and for practical purposes should be withln 10 per cent. Thus, with a range indication of
50 miles, the range should be known to within a distance of 5 miles, The minimum range at which the beacon can

be clearly received depends upon the duration of the pulse radiated by the aircraft and by the delay in the
beacon.

L. In practice, the minimum range is approximately 1,000 feet, [ the aircraft is tlying at a height
greater than 1,000 feet, the minimwn range will be greater than 1,000 feet, and will be gouverned by the height
of the aircraft. The umaxituwm range of the equipment used over flat ground is indicated by the curves of lig.l.
It will be seen to vary with the height of the aircraft, and the height of the teacon aerial. The site upon
which the beacon is placed also affects the maxiuun range, the ldeal site bteing high open ground.

5. The navigator can estimate the dircction of the beacon by comparing the amplitudes of the signal
picked up by the right=locking and the left-looking reeciving aerials. The aerial terminal of the receiver is
connected altemately to the right-looking and left-looking aerials twenty tlies per second by a rotary switch
which synchronously contiects the receiver cutput to the right and left-hand side of the trace on the cathode
ray tube. In this way, signals picked up by the right-looking and left-looking aerials are simultaneously
displayed on opposite sides of the vertical time base. Only a rough estimate of the bearing of the beacon can
be formed, but by correcting the heading of the aircraft until the two signals appear equal, and maintaining
them equal, the navigator can home on to the beacon to an accuracy of better than i+ 5 degrees.

6. A limitation in the operational use of Rebecca Mark I and Eureka Mark ! Is Imposed by the fact that
only one frequency channel is avallable between the interrcgating aircraft and the responding beacon. Any one
beacon can handle only approximately forty aircraft at one time, A substantial increase In this number leads
to the complete paralysis of the bLeacon. Another difficulty Inherent In a system employing only one [requency
channel is that any ohe aircraft, when transmitting, will trigger all the beacons within range of that aircraft.
Although the correct Leacon may be selected by observation of the coding that can be provided on the beacon
return, more than approximately forty alrcraft transmitting at one time will paralyse all the beacons within
range. These factors limit the number of aircraflt thiat can home to one area to approximately f{orty irrespective
of the number of beacons available.

7. The logical develcpment of Rebecca Mark Il and Eureka Mark 11 has thercfore included multi=frequency
operation, Both equipments can transmit and receive on any one of (ive spot irequenciss, which are equally
spaced 5 Mc/s apart in the frequency spectrum, from 214 to 234 tle/s. These frequencies are referred to by code
letter only, the key being as follows:=

214 Mels A
219 Mels B
224 Me/s c
229 Me/s D
234 Mc/s E

Thus, an aifrcraft selected to transmit on 22 Mc/s and recefve on 234 MNc/s is spoken of as being on !C-Et
wrking, The beacon which is to respond to the above aircraft must obviously be set to receive on 224 Mc/s and
transmit on 234 Mc/s. A beacon so set is also relerred to as being on C-E working, i.e. the alrcraft transmitter
frequency 1s always quoted first for both equipment.

8, Selection of frequency in the aircraft equipment is by means of a control unit which incorporates
push=tutton type selector switches. There are two rows of five push-buttons, one row for the transmitter and
the other for the receiver. Although five push-buttons are provided for each selector motor, owing to limita-
tions in the rotating nmechanism involved, only four frequencies are available for selection once the equipment
is airborne, Which four are to be made avallable can be pre-set by adjustment in the workshop before the
cquipment is installed.

9. On the front panel of the ground beacon are mounted two five~position switches., These switches are
used to change the f{requencies of the beacon receiver and transmitter. There are no limitations to frequency
selection, any of the five on the switch being avallable,

10, The cycle of operation {s started by the alrcraft, which emits a pulse of 300 watts peak power and
L wmicroseconds duration on the selected frequency. This pulse is repeated 300 times per second. Provided that
the beacon receiver is set to the aircraft transmitter frequency, the pulse i1s picked up by the beacon receiver,
the output of which is used to trigger the beacon transmitter., The sensitivity is such that a signal of

approximately 100 microvolts on the aerial feeder will give one hundred per cent triggering of the beacon
transmitver,

11. The beacon transmitter {s triggered approximately 3 microsecond after the arrival of the signal from
the alrcraft, and returns a pulse on the selected frequency, The power output of the beacon is approximately
12 watts, and the duration of the pulse is approximately 4.5 microseconds. The aircraft receiver must be
selected to the beacon transmitter frequency, then this pulse will be received in the directional aerfal system
of the aircraft. The aircraft receiver 1s tuned to four of the five frequencies,the total band width in each case
being 3 Mc/s. The sensitivity is such that an input of 10 microvelts on the aerial feeder will produce a signal
aqual to twice noise luvel.

9838-1 1



12. The beacon returnz can be coded for {dentification purposes. This coding appears on the cathoﬂe ray
tube as an Increase in the pulse width and can be read by the operator.

GENERAL DESCRIPTION
AERTAL SYSTEM

craft, and consists of -a quarter wave length end fed aerifal with one director. The aerial
system is mounted on the nose of the alreraft, In such a position that radiation is obtained
over a wide anpgle in front of the afrcraft as {ndicated in fi{g.2. The fceder from the trans-
mitter to the acrial Is a length of Uhiradio L, which has an impedance of 47 ohms. The aerial®
is matched into the feeder by means of capacity plates at the mounting of the transmitter aerial
system, There are two types of aerial that may be fitted. One 1s aerial type 165, Stores Ref.
10BB /2051, and has an {nsulator made from 'Permalit! matertal; the other Is aerial type 186,
Storés Ref. 10BB/2173, which has a meoulded bakelite insulator. Both aerials are completely
interchangeable. The direcctor used {s the same i{n both cases, and is the director type 15,
Stores Ref. 10BB/2175. The aerial type 165 plus director type 15 or the aerial type 186 plus
director type 15 comprise aerial system type 308, Stores Ref. 10BB/2172.

13 (i) Transmitting acrial. The transmitting aerial system {s of the same form for all types of afr-

(11) Receiving aerials. The receiving aerial system is directional In azimuth and consists of a half
wave dipole, with one director, mounted on either side of the nose of the aircraft, Such a
system provides overlapping polar diagrams as shown in fig.2, This aerial system, type 184,
Stores Ref. 1(BR/2171, consists of a dipole unit type 13, Stores Ref. 10BB/2174, and a steelwork
incorporating the director unit, see fig. 2B. The aerial system presents a balanced impedance ‘of
approximately 50 ohms at the dipole. Uniradio No.l4 feeder is again used, and a Pawsey type
balance to unbalance transformer i{s Incorporated to match the dipole into the feeder, For
simplicity in replacement, the complete system 1s held by L bolts only. When these have been
removed, the system may be dismounted for Inspection.

TRANSHITTER-RECEIVER T. R 3173

1h.  The transmitter-receiver T.R. 3173 Is built on the unit, or "brick" construction., Each separate unit
Is mounted on its own chassis, and these units are then assembled on the main chassis A terminal block is
provided under the main chassis for the connections from each unit, and the interconnections between the
termminal blocks are made up into a cableform. The transmitter unit and the recelving unit are screened, and a
protective cover is provided for the complete assembly. Destructors are provided in the transmitter unit and
in the receiving unit., A block schematic diagram is given in fig.3, circuit diagrams of the units are given in
rigs.y to 10, and fig. 11 shows the wiring between the units.

15, Since some of the aircraft into which the equirment {s fitted have a 2LV, D.C. supply, a transmitter=
recefver T. R 3173A has been Introduced, T,R 3173A differs from T.R. 3173 only in those units consisting of
compenents vhich take power from the aircraft D.C. supply. A list of the units utilised in T.Re 3173 and
T.R. 3173A is appended, together with their type and reference numbers.

T. R 3173 (12V.) ToRe 31734 (2Lv.)
Unit .

Type Ref. No. Type. Ref._No.
Transmitter unit L5 10RB/16 USA 10RB/6001
Recelving untt 61 10PB/73 61A 10PB/ 600k
Amplifying unit 178 10UB/185 178 10UB/185
Modulator unit 66 10DB/1029 66 10DB /1029
Power unit 286 10KB/772 286 1KB/772
Switch unit 116 1CFB/569 115 10FB/556
Chassis Assembly 12 10DB/1028 12 10DB/1028

TRAMSMITTER WNIT, TYPE 45

16. The transmitter {fig.h) urilises pusn=vull oscillators Vq and Vo (both CV 63) with the tuned circuit
in thelr anode leads, and R.F, chokes in their cathode leads. These valves are series modulated by V3 (CV 73)
and during the pulse they receive a total Input of 2000 volts at 1.0 amp. for 4 microseconds. The pulse
repetition frequency s 300 pulses per second. The power output to the aerial is not less than 300 watts. The
filament voltage cn valves Vy and Vo is 63 volts, and on V3 is L, 2 volts. These voltages are provided by
separate windings on the transformer Ty, the input to which 1s 6.3 volts from the main heater winding in the
power unit,

17. A L7-ohm load Rp, in series with an R.F. choke, is provided In the anode lead common to Vy and Vp.
ltihen V1 and Vo are oscillating, a negative going pulse of some 50 volts amplitude is developed across Ro.
This serves as a marker pulse and is fed into the modulator unit. .

18. The valve V3 switches the H.T. negative llne on to the cathodes of the transmitter, and functions as
a series modulator. In the quiescent state V3 I3 non-conducting due to the rnegative bias of 200 volts
developed across the cathode resistor Ry, On receiving a positive-going pulse of 250 volts on the grid, the
valve V3 conducts, and 2000 volts is developed across the transmitter, When the pulse IS removed, the valve V3
s again cut off, and the H,T. is switched from the transmitter across V3. A total mean current of 2 ma, is
taken by the transmitter and the bleeder system R3, R4, R9, R7. The resistor Rg acts as a grid stopper, and
reduces the damping that occurs across the ringing circuit in the modulator unit when the valve V3 conducts.
C2 and C3 are decoupling condensers. The normal working voltages are as follows:~

Line volts - 2500 volts to ground
Voltage across C3 200 volts
voltage across Cp Loo volts

19. The transmitter can be made to operate on any four spot frequencies In the band 214 to 239 Mc/s, the
choige of frequency being effected by pressing the appropriate push button in the control unit, type 222,
Four trimmers are provided, one for each Spot frequency. These trimmers are mounted on a rotatable turret
driven by a selectar motor. When one of the push buttons {s depressed, the selector motor moves the turret to
a position In which the ccrresponding trimmer s automatically connected across the tuned circuit of the
transmitter. The control untt has five push buttons, designated A, B, C, D and E, but only four of these can
be connected 3t any one tines
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20, Selector switch. A pictorial view of the selector switch is given In fig, 124, and a schematic
diagram is given in fig.12B. The description or the operation of the selector switch should be followed with
reference to both {llustrations. The turret A, Lhe disc B, the ratchet wheel C and the ring D are mounted on a
comnon shaft, The disc B has three common contacts as shown, and the ring D has slots at 90 deg. intervals.
initially, suppose the switch to be in the position shuwn In flg. 12B, namely with the blank in the disc B

opposite the contact 33, 1In thils position, the spring contacts F are able to break contact since they are
opposite a slot In the ring b,

21, The pressing of a button in the control unit connects the positive terminal of the aircraft pattery
to whichever contact is wired to that push-button. Suppose the push-button selccted connects the positive
terminal of the battery to contact Sdq, The interrupter contacts Sgy are normally made¢, and the winding G is
energised. The amature H 1s attracted, causing the pawl J to move up uver one of the teeth on the ratchet
wheel. The restraining spring prevents the ratchet wheel from rotating when the pawl moves up. The projection
K on the arm of the pawl lifts one of the inferrupter contacts, and the circuit is broken. The retractor
springs L return the amature to its stop, pulling down the pawl, which in turn engages with the ratchet and
rotates the wheel. The restraining spring prevents the ratchet wheel rotating any further than the downward
travel of the pawl, As the projection K Is withdrawn, the Interrupter contacts are now allowed to make again,

and the winding is once more cnergised. The armature is attracted as before, -the whole process is repeated,
and the system commences to rctate,

22, The ring D rotates with the ratchet wheel and Immediately a cam=like action closes the contacts F.
This connects the positive terminal of the battery to the electro=magnet winding ¢, so that although contact
Sq Is broken, owing to the rotation of the disc B, an alternative supply path is available, and rotation is
maintalned. After 90 deg. has been turned through, the contacts F are opposite another slot, and the contact
{s broken. By this time, however, another contact on the disc B has come opposite the contact Sq. The supply
to the winding is therefore maintained and rotation continues. Rotation ceases when the break {n the disc B
comes opposite the contact 34 In this position the contacts F are broken since they are opposite a slot, and
the circuit via the contact Sq is inccmplete since Sq is opposite a break In the disc B. The turret remains
in this position until another push-button is selected. The condenser Cy Is connected across the interrupter
contacts to prevent sparking, and the resistor Ry 1s placed In series with {t to prevent high surge currents.

HODULATOR NIT, TYPE 66

23, The circuit diagram of the Modulator unlt, type 66, Is shown in fig.5. The valves Vy (VR 65) and Vp

(6VEG) rorm a multi~vibrator circuit and provide the waveforms given in fig.6. The action of the circuit is
as follows.

2L, Suppose, initially, that vV, Is conducting and that Vp is cut off due to a charge on Cp making its
grid very negative. Since V; takes a low anode current, and since Vo is cut off, the cathode potential of Vo
fs low, Now the negative charge on Cp decreases through Ry and the grid potential of Vo rises until Vp con-
ducts. As a result, the cathode potential of Vp rises, and with it the cathode of V4 since the resistor Ry is
common to both cathodes. The grid of vy is held down to earth potential by the condenser Cy, hence there 1s a
decrease in anode current through Vy and a consequent rise in anode potential. This rise in potential is
instantancously communicated through Cp to the grid of Vp, causing Vo to conduct still more, The cathode
potentials are now rurther incireased, the effect belng cunulative until Vy is cut off, and Co is held at H.T.
potential. The cathode potential of both valves now remains constant and the condenser Cy charges up through
the resistor Ry until V; conducts agaln, The flow of anode current through V4 reduces the anode potential,
which In turn reduces the grid potential of Vo. The current through Vo is now reduced and the cathode potential
ralls taking down the cathode of Vy, thereby turning on the anode still more. The anode potential is thus

successively reduced and the valve Vp is blased off. The negative charge on Cp now decreases through Ry and
the process repedts {tselfl,

25. The time constant Co Ry and tpe potential to which Ry {'s returned determine the length of time for
which vy 1s conducting, and hence the pulse repetition frequency., 1T can be varied between 250 and 450 pulses
per second by Rg, the normal setting being at 300 pulses per second. The duration of the positive pulse on the
cathode of Vo is detemmined by the time constant C; Ry, values are chosen such that it is of 20 microseconds
duration., This 20 microsecond pulse is taken via the cathode follower V% (VR 65), dand is used to provide the

h

synchronising pulse for the time base in the Indicating unit, type 6E. e amplitude of the pulse is
approximately 80 volts.

26. In the anode circuit of Vo is a coil L‘ which ferms a rescnant circuit with its stray capacitles.
The tuned circuit so obtained is heavily damped by Ry such that a single negative ring is obtained when Vo is
switched on, and a single positive ring when Vo is switched c¢if again. The positive~going ring is used to
trigger the transmitter. The coil has a variable iron core, which allows the transmitter pulse width to be
varied between 3.5 and 5.5 microseconds. The normal setting is 4 microseconds, The inductance Ly may be
spitched into the circuit by operating the relay 2, which causes spring contacts 41 to close. The relay switch
s used as the transmitter on-off switch and is mgunted on the Control unit.

27. In order to provide an identical indication for all settings of the control unit, a marker pulse is
provided at the beginning of the range scale. Thls pulse is obtained across the ancde load in the transmitter
as explained Iin para.17. The maiker pulse {s fed f{nto the video stage of the amplifying unit, and to allow
for the delay in the receiving and amplifying units, is fed through a delay network, This network ls mounted
oh the modulator unit, and comprises four sections., The delay Introduced is 1 microsecond.

RECEIVING UNIT, TYPE 61

28. Fig.7 shows the circuit dlagram of the receiving units, types 61 and 614 Signals from the port and
starboard aerials are fed through separate screened cables Lo the switch unit. The outpui from the switch unit
Is connected via a short L5-ohm cable to the inductance Ly through the small condenser C3. The condenser
matches the cable to the RF. stage and, with the inductance Ly, forms a rejector circuit to the Intermediate
frequency - (134 Mc/s). The R.F. valve Vo (CV 66) Is a grounded grid triode with low nolse resistance. It Is
tned by the variable inductance Ly which covers the band 214 to 234 Mc/s and which can be preset with the
insulated tool provided. The local oscillator valve Vy (VR 91) is connected as a triode and is tuned by the
wariable inductance Ly, which can also be preset. The tuning range Is from 113 to 12l 1ie/s, the second
hamonic being used In the mixer stage. The tuning inductances are mounted {n separate turrets driven by a
comon shaft. The principle of operation is the same for the switch mounted In the transmitter unit, and
frequency selection is controlled from the control unit. The connectlon to the grid of the oscillator valve V4
through the resistor Ry Is incorporated for use when the recelving unit {s utiltsed in another equipment, and
plays no part In the present circuit,
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29, The oscillator output {s fed to the first detector vz (VR 92) through a screened lead and the
blocking condenser Cyg. The first L.F. stage vj (VR 65) is tuned to 13} Hc/s by the coil L, which has an
adjustable iron core. The damping resistor R; s connected across the tuned Inductance to give a wide band-
width, This bandwidth is subsequently malm:a{ned by staggered tuning. The output circuit comprises a second
fnductance Lg, tuned to 15 Mc/s, from which the output lead is tapped to give an optimum coupling of 100 ohms
into the amplifying unit, Extensive decoupling {s provided tn the R, F. and I.F. stages.

30, The gain control for the receiver is mounted in the indicating unit and comprises a variable resistor,
This resistor controls the screen potential of the first I.F. stage (V) In the recelving unit) and the

succeeding two stages (V4 and Vo In the amplifying unit). For this reason the screen lead is brought out tq a
separate terminal.

31. The normal working conditions of the receiving unit, type 61 are as follows:=

H.T. Voltage 230 volts to ground
Anode current V, 7.5 mA.
Anode current Vo 10 ma,
Bias on V 1 volt
Total current V|,
(max. gain) 10 mA.

APLIFY ING INIT, TYPE 178

32, The output from the receiving unit {s connected through a short length of 100-ohm screened cable to
the input plug on the amplifying unit, the circuit diagram of which 1s given in fig.8. This input is tapped on
to the Inductance Ly. The valves V4, V5, V3 and vy, (all VR 65!38) form four intermediate frequency ampliflers.
The Inductances Ly, L3 and Lg are tuned to ?2 Mc/s, and Inductances Lp and Ll? are tuned to 15 Mc/s. The band-
width is further widened by the resistors R, Rg, Ryy, Ry, and Rpy and Rpg in parallel. Although these
resistors function as the anode loads to the respective valves, they are effectively connected across the tuned
circuit of the next stage. The bandwidth is approximately 4+ 2 Mc/s for a 6 db. loss in sensitivity. Extensive
decoupling is provided, particularly in the last [.F. stage Vl» when two stages of decoupling are utilised. As
already mentioned, the screens of V4 and Vp are taken to the midroint of a 2K resistor Ry7, and a variable 2K
resistor in the Indicating unit. This provides the gain control.

33, The resistors R7y Rygs Rg% and Rog are anode stoppers to prevent parasitic osclllations. Rg, Ryp,
Ro3 and Rzy are deconpled cathede blas resiStors, the decoupling condensers belng Cj, Cite C,7 and 025
respectively, The diode second detector (VR 92) rectifies the intermediate frequency pulses and produces
negatlve D.C. pulses acruss the resistors Ryp and Ryo. L7 and Cg form an Intermedliate freéquency rejector
circuit, and the pulses are applied to the grid of valve Vg (VR 65) through Cpg and Rys.  Cpg Is a blocking
cendenser, and Ryo a grid stopper. The valve is normally operated with a bias of approx!mate?y one volt. The
~utput takes the form of pésitive pulses which are applied through grid stoppers Ry3 and Ry to the valves V
and Vg (both VR 65's). The valves act as cathode followers, with the load comnected in the cathode circuit and
the ancde connected directly to H,T. positive. The changes In potrnti{al then appear at the cathode, and follow
the voltage waveform applied tc the grid. Two valves are used in parallel to reduce the output impedance,

Rzg ts the btias resistor, and Ry is the cathode load,

A, The f'meticn of the =athede follower circuit ts to minimise the shunting effect of the capacitance of
the cable vhich is used to carry the positive pulses to the indicating unit. The output is developed across
Ryyy and is fed through the condenser Czg via a screened cable te the switch unit,

3% The negative marker pulse Is applied, after the delay introduced in the medulator unit, across Ryg,
whienn 1t biases off the video stage Vg, A large positive pulse is thus produced at the anode, and provides a
congtant marker pulge for the zero of the rancre scale, [n thig way, a pulse of constant amplitude and width is
provided, which 1s independent of the frequency settings of the transmitter and the receiver..

FOWER INIT, TYPE 286

36, The power supplies for the transmitter, the receiver and the indicator are housed in the power unit,
tvpe 286, (fig.9). The input to the transformers ts 80V, A.C., 1300 to 2600 c¢/s. An additional tap is provided
on the input to accommodate 115Y,, 800 ¢/s supply as utilised on certalin types of U.S. aircrafte The trans=~
former T, supplies f. 3 vclts at 15 amperes for the heaters. One secondary winding on the transformer Tp
snpplies the half-wave rectiffer Vo (VI 111), volts for the heater being tapped off the H.T. winding. The
rectifler Vo provides the E. . T. supply for the transmitter and the C. R T., 2,5C0 volts at 2 mA. being developed

. across condenser Cp.” The resistor R, drops the voltage to 1,800 for the C.R.T. at 0,6 mA.

37. The normal H.T. supplies are provided ty the transformer Ty, one H. T, secondary winding supplying the
fnll wave rectifier vy (5Wh5) providing h2OV H.T. at 70 mA, The output Is smoothed by the choke Ly and the
condenser Cy. The resistance Ry and the condenser C3 drop the voltage to 250 volts at 68 mA. The heater

current is supplied by a separate winding,

SHITCH 'NIT, TYFE 115 AMD TYPE 116

28, The aerial and output switches ars of the telerhone relay type, and are operated by cam=driven spring-
loaded push rods. Twe identical sets of switches are provided, driven from a common cam~shaft, but one set
enly 1s used in this equipment. The contacts frcm the other set of switches are connected to a terminal block
meunted on the underside af the unit. These connections are then brought out to a 6 pin W-plug on the front
ianal via a aeccnd terminal block which may ba pressed {nto the spring clips mounted in the first terminal
blocke A elreuit diagram and a chart showing the angles at whlch switching takes place are given in fig.i1C.

39, The cam shaft {s driven through a worm reduction gearing of 6 to 1 by a small D.C. motor, The power
for the motor 1s obtalned from the aircraft battery. The switch unit, type 115, runs from 24 volt and switch
unit, type 116, from a 12-volt supply. A suppressor is included {n the D.C. input circuit to the motor, and
two small condensers Cy and (s are connected between each input terminal and frame. The speed of the motor is
restricted to 36C0 1 p.ms by means of a centrifugal governor mounted at the end of the motor spindle. Vhen the
speed exceeds this value, twe spring=icaded shoes are moved out by centrifugal force and exert & braking action
against the inner rim of a cylinder fixed to the bearing-pedestal, When this braking action causes the speed
to fall below 36CO r, p.m., the centrifugal ferce is reduced and the shoes are drawn in . the action of the
springs. The braking action {s thereby removed, allowing the speed to rise again, and should {t Increase above
3600 r. pome the braking acticn is asain brought into play.
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40. The cam shaft speed i3 10 revs/sec., and camplete switching takes place twice every revolution of the
cam shaft. The upper bank of conthcts comprise the aerial switch (see fig,10). The central spring is brought
into centact with the outer springs In turn. The port and starboard aerials arc connected to the outer springs
and the Input lead to the receiving unit s connected to the central spring. To allow for complete discrimina=-
tion between the {nput signals, there {s a cumplete break between the switching from one aerial to the other.

4i. The switching in the output circult Is driven frem a separate cam mounted on the same shaft, and is
synchronised to the aerials switch. To avold the "christmas=treet effect in the Indicating unit, the contacts
are made to overlap. This period of overlap corresponds to the period when there is complete open circuit in
the aertial switch. The contact angles will be found by reference to fig.10.

CONTROL WNIT, TYPE 222

L2, The control unit houses the push=button switches which select the transmitter and receiver frequency
settings. The maln on/ofl and the transmitter on/off switches are also mounted on the control unit. A circuit

diagram is gfven in fig. 13, The push~buttons are arranged In two rows of five, the push=buttons in each row
being labelled A, B, C, D and E,

L3. ‘Each. push-button switch has three contacts, it, 120 and 131, In the normal position, ft1t and t2t
are connected, and when the push-button is pressed down, !2' and '3t are connected together. In each rcw,
contact 2 on switch A is connected to contact 1 on Ewi‘;cﬁ“ B; contact 2 on switch B Is connected to contact 1
on switch C, and so on. The 121 terminala ”&‘E&‘m, paeep returned to tag 14 on the 18 pin W~plug. Ak.I
Tag 1L is connected through the Malin switch via the 18 way cable to the positive line of the alrcraft D.C.
supply. The negative line s connected to tag 13 on the W=plug, and between tag 13 and each terminal !3! is
connected a pilot lamp, Each terminal t3' is also connected to a separate pin on the 18-way W-plug, and thence
via the cable to the appropriate terminal on the terminal block, In the transmitler unit or ths receiving unit,
(see fig.11), The control unit, type 222 is for use with a 12=-volt supply, and the control unit, type 2224
with a 2l-volt supply. The rows of push=buttons are so constructed that when a fresh button is depressed, it
is held down, and the one originally selected returns to its normal position.

4, The selecting of one of the buttons (say A) connects the positi{ve terminal of the battery to the '3t
terminal of the push~button, which is the function required to set off the selector motor (see para, 21}, At
the same time, the pilot lamp opposite push-button A is connected across the D.C. supply and lights up. This

¢ives an immediate indicaticn of which push-buttons are selectéd. For use at night, a shutter is provided
which puts a blue filter over the pilot lamps.

L5. The MAIN ON-OFF switch, when closed, energises the relay B/o which is mounted behind the front panel
on the main chassis assembly. The relay closes twc sels of contacts which switch the 80 volts A.C. and the
aircraft D.C. supply to the remainder of the equipment., The closing of the TRANSHITTER ON-OFF switch energises
the relay A/y mounted in the mcdulator unit. This switches the coil into the anode circuit of Vo in that unig,
producing the modulating pulse for the transmitter.

INDICATING WNIT, TYPE 6E

L6, The Indicating unit employed 1s a type ¢A mcdified tc Include a destructor. A circuit diagram is
given in fig,tL. The cathcde ray tube V7 Is & V.C. Re 97, and is of the electro=-static deflection Lype.
Deflection of the beam to The right and to the left is obtained by applying the signal voltages to the Y plates.
The time base voltage i3 applied Lo The X plates, the tube bging turned through 90 deg. U6 give a vertical Lo
trace on the tube. ,f ﬂu_. i ctacadin Py ﬁ"‘ €€ har dpadcihcact h.a;&t« lrv;"u-(; }w.... a N"‘m AL L
plre , Asfen to afa[o&-.d« 3!
47. The signals frcm the switch unit are fed dirsct to the Y plates through the condensers CyY and Cyg.
The valve Vg (V.ReSh) is a double diode, and provides D.C. restoration rvr the Y plates. The diode paths are
shunted across the resistors Rog and Rszg.

48, The time base circult produces a voltage which, when applied to the X plates, moves the spot frum the
bottom to the top of the face of the cathode ray tube. This movement 1s linear and takes place in a specified
time, commencing when the transmitter pulse is emitvted. Three scales are provided, representing ranges of 9,
36 and 90 land miles. MNow the velocity of propagation of electro=~magnetic waves in 186,000 miles/second, and
hence the time taken by a wave to traverse 1 mile {s 5.37 microsccends. Neglecting the delay of 1 microsecond
in the beacon, 10.74 microseconds will elapse between the emission of the pulse frem the aircraft and the
return of the beacon signal when the beacon is at a range of 1 mile trom the aircrart. The required time bases,
therefore, are of 97, 387 and 970 microseconds duraticn for the 9, 36 and 90 mile ranges respectively, After
each sweep, the spot is returned to the beginning ol the trace, ready Lo be triggered again.

9. The nucleus of the, lime base circuit {s shown in rlg. 154 Suppose the grid of valve V4 (VR 91) is
held slightly positive, then the valve passes a relatively large anode current, and the voltage across the
condenser C;, is small, 1If, now, the potential of the grid is suddenly made about LO volts negative, the valve
Vy is cut off. The condenser Cj, then commences to charge up towards H.T. potential through Rs. As long as Cy
s allowed to charge up to about only one-~tenth of the H.T. voltage, (i.e. 4O volts in LOO volts), the curve of
velts across Cy agalnst time is approximately a stralght line, which is the required condition At the end of
its charging pericd, ¢y, 1s lert with a positive charge, and it 1s necessary to discharge this condenser befare
another time base sweep can be made. To effect this discharge, the grid of Vy has to be held positive for scme
finite period, which is carried out by returning the top end of Ry (diagram B) to an adjustable positive
voltage {up to 90 volts).

50, The positive voltage pulSe from the modulator wiit, type 66, is red through the resistance Ry w0 the
condenser Cy. ‘hile the voltage is positive yoinyg, €4 charges up through the grid current of Vy, which )
restricts the grid potential to about 3 velts. At the end of the inpul pulse, the condenser C] cannot discharge
into the grid of Vy, and receives a negatlve charge, which drives the grid of V, very negative, (see diagram C).
The valve v, {s now cut off, and the condenser C) commences L0 charge up towards H,T. voltage. This Instant,
f.e -the end of the synchronising pulse, corresponds to the start of the time base sweep, and to the start of
the pulse from the transmitter. The charge on Cy leaks away through the resistance Ry until the grid of Vi
runs positive again, and the condenser Cy is discharged, ready for another scan. The time base speed is
controlled by the capacitance of the condenser Cy, and the range switch Sy selects the appropriate capacitance
tor the range required.

51. The time which !s allowed before C) dischardes st be adjusted to be not less than 1000 microseconds

sfter the start of the transmitter pulse, as othcrwise the scan on the 9C~-mile range woul_d be shortened. The
reourrence frequency ls 300 pulses per second, .. 3300 micruseconds between pulses. This means that the time
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before C), discharges must not be greater than 2500 microseccnds, to allow sufficient time to discharge C
before the commencement of the next pulse. The time constant R2°1' the negative potential to which Cy {
charged, and the potentfal to which Rp Is returned, are the factors involved. . The potential to which Ry is
returned is controlled by the potentiometer VRp, labelled TIMING, The amplitude of the synchronising pulse
¢rntrols the negative charge produced in Cy, and the diode Vo (right half) {s employed to limit this :
synchronlsing pulse to a fixed amplitude. This {s effected by maintaining the cathode of Vp at a fixed
potential of about 37 volts by means of the bleeder system and Rg. When the input pulse exceeds this value,:
the diode conducts, ‘maintaining the potential constant, 05 acts as a decoupling condenser.
‘ K . . co o o : et e ,
52. Reference to the complete circuit diagram, fig.5, will show that the performance of. the circuit has
been tracad from the synchronising pulse input to the anode of V4. The waveform at this anode consista’of a
linear rising wave, which continues to rise after the requisite scan has been made. It Is the function of V}
(VR 91), and the second half of the diode Vo (VR 54) to 1imit this scan in time, and to provide means of
adjusting the length of scan to fill the usable portion of the cathode ray tube screen. The diode Vo acts as a
DsCs restorer on the beginning of the trace, that is to say, the forward sweep of the-time basc veltage always
starts from the potential of the anode of V5 (left half), f.e. zero volts. o

53. After the requisite interval the scan is stopped by V3 running into grid current. This interval is
adjusted by varying the cathode potential of vV, by means of VRS' VR7 or,, C grd%gg to the range. These
AL/, potentiometers are labelled CAL. It will be sEen that resistors VRg and S 'ot"decoupled. variation of
these resistors therefore produces & change in the negative feed back, and c%sequently a change in the gain of
thp valve V3. To compensate for this change, as between the ranges, potentiometers VRs, VR, and V. are -
introduced Into the anode circuit of V3. Adjustment of these does not alter the time taken for the spot to "
complete one trace, but alters the length of the scan. These potentiometers are therefore labelled AMPLITUDE.

1t will clearly be seen from the foregoing, that it 1s necessary to adjust the CAL potentiometers before the:
AMPLITUDE potentiometers when setting up each range, o L . R :

N
v

" sh, Potentiometers VR;, VR}, and VR; adjust the amplitude of the voltage applied to the X plates of the ’
cathode ray tube, and hence they control the length of the scan. The resfstor R ¢ has a shorting switch 8p vo -
provide a coarse adjustment of scan length for uge with cathode ray tubes of hlgg sensitivity. - yo :

»

55. The voltage at, the anode of V3 is appllied through the condenser C7 to one of the X plates Xy of the
cathode ray tube, Another lead is taken from the anode of V4 through the condenser Cq and the reststor to
the grid of valve Vi (VR91) i functions as a phase reversing valve, the input res?stors Ryy and R 2,RHXE
anode load Ryz and the cathode feed back resistor Ry being chosen guch that the output voltage from Vj, 18 '
equal in amplitude to the input from V3. The output from V| 1s applied via the condenser C9 to the other X
plate, X2, of the cathode ray tube, The phase reversing valve is incorporated because, while a. positive
potential 13 applied to the X; plate to attract the electrons in the beam, it {s also necessary to apply a )
negative potential on the opposite plate Xp at the same instant to repel the beam in order to prevent blurring -
of the traces, {astigmatism, i.e, the mean potential of the spot remalns at zero volts during the sweep). The
double dlode Vg (VR S54) provides D.C. restoration for the X plates, the diode paths being shunted across the
resistances Ryg and Rp;. : » ’ o

56, The valve Vg (VR 91) is employed as a suppressor to render the fly back stroke, and intervals between
scans, Invisible. -Dufing the scan stroke, the anode of V3 feeds a negative bias through the condenser Cyo to
“the control grid of Vs, In the absence of a scan stroke, V5 passes current and the anode voltage of Vs is
about 365 volts, When the scan starts, the bias produced on the grid cuts off Ve, and its anode potential rises
to about 40O volts. A positive bias of about 35 volts with respect to the caf,hoée of the cathode ray tube is .
‘thus applied to the grid of the tube. The tube is normally biased back to black out, and the spot therefore _°~
becomes visible during the scan stroke. When the scan ceases, the negative charge rapidly leaks off. the
condenser Cyq, and Vg again conducts. Its ancde potential falls once more to about 365 volts, and the positive
bias, 1s removed from the cathode ray tube, Owing to the variation of the relative lengths of time that the
spot 1s suppressed or turned oh, there will be a variation in the general brightness level of the trace on
different ranges, Hence an adjustment of the BRILLIANCE control, VRyg, which governs the mean potential of the
grid of the tube, may be necessary on changing {rom one range to another. The potentiometer VRyq,. adjustd the
potential of the second anode of the cathode ray tube and constitutes the FOCUS control, e

57.. ‘The potentiometers VRg and VR 2 make up the vertical and horizontal shifts respectivelys Their
function is to adjust the mean potentials of the Y plates and of the X plates, which move the trace bodily up
or down, or to the right or to the left respectively. . P

58. The GAIN control, as previously described, i{s mounted in the Indicating unit, and takes the form ot;
the potentiometer VRy.

POWER SUPPLIES

59. The equipment is supplied with power by an engine=driven generator which gives an output at 80 wolts ..
AC. The frequency varies with engine speed, and the voltage {s maintained constant by a control panel, type 3,
which {ncorporates a carbon pile regulator., The generator fitted to Halifax afrcraft using Merlin engines is -
type R, Stores Ref. 5U/1271. It supplies 500 watts at 80 volts A.C. It 1s designed to run at speeds between...”
3000 and 6000 r. pem. and the frequency varies between 1,300 and 2,600 c¢/s. '

CONTROL PANEL, TYPE 3

60, The control panel, type 3, performs two functions. Firstly, {t houses the voltage regulator which .}
maintains the output voltage of the alternator sensibly constant through variations In engine speed. °Secondly,
the control panel functions as a distribution point for the A.C, and D.C. supplies to the equipment. A circuit
diagram, and a wiring diagram of the control panel are given in f1g. 16, The A.C. output from the gengmtot"l“s‘;'
tfed to a full wave matal rectiffer Wy the output current from which is 1imited by the resistance Ry» This " #"
current energises the solenoid Ly, and mechanical pressure is applied to the carbon pile in such a way that an
increase In current through the solenoid results in an incresse in the resistance of the carbon pile. In this
way, the fteld excitatlon current is reduced, and the output voltage i{s maintained at 80-volts.’ The maximum..
variation of output voltage from the generator should not exceed 2‘volts. L

\

)

61. on account of the high Internal reactance of the type 'R and type S generators, & condenser’Cqy 18 -
tncluded in the control panel. This condinser has two sections of 5 . F and 3 .. F respectiVely, By meansof
a connecting link, its capacity can be set to 5 ..F when the type R generator 1s used, and to B /<F when the
type S generator i{s used, The condenser {s short circuited, when the control unit is used in conjunction wiahn
a type Q generator. Some control panels are (itted with @ 5 ,«F condenser %_nly. These are labelled m2volts
and must not be used in conjunction with the type S generator.
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62, A condenser Cp 13 connected across the D.C. supply to the generator fleld fn order to limit the
w:ttige rise when the circult is fnterrupted, 4 suppressor {3 fncluded in the D¢Ce input oircuft to prevent
«J back of interference to the afroraft electrical gservioes. The D.C, fnput clrouit {s provided with a
.ingle pole switch and pilot light. In the OFF position the switch Interrupts the excitatlon to the generator
fleld, and has the effect of breaking both the D.C. and A.C. supplies to the output plugs of the panel, since
the generator will give no output when its fleld is not excited,

DESTRUCTORS

63, Three destructors are provided within the alverart equipsent to allow demolition of the apparatus in
the event of a forced landing In enemy territory, Two of these destructors are mounted within the transsitier
recelver, and the third in the Indicating wnit, One destructor serves to destroy the valve V3 In the tranc-
mitter unit, and the other to destroy the valve Vo and to damage the rotating turrets tn the receiving unit.
These destructors arc wired in parallel to a two~pin W-plug mounted on the front pancl of the TR chassts,

This plug 18 termod the initiating plug, The third destructor fg Intended to destroy the cathode ray tube,
and to damage the potentiometers VRs, VR and ‘/R5. 4 small type Y two-pin plug on the front panel of the
indicating unit Is connected to the destructor. ~A twin lead connects this to a similar plug {n the aircraft
firing circuit, which in turn is connected in parallel with the initiating plug. The initiating plug Is

nomally blanked off by a cap and the stowage for the supply socket is provided by a dummy plug mounted beside
the trangmitter-recefver

6L, A diagram of the destructor wiring circuit is given in i1g 30 Three pairs of firing switches are
connected in series with the supply to the destructors and the initiating plug. These switches are all con-
nected in parallel, and are intended for operation Ly the pilot, the navigator and the wircless-operator. An
fnertia switch, In serles with a tumbler switch, Is also connected in parallel with the pairs of firing
switches. The tumbler switeh, mounted in the navigatorts position, is labelled SAFE in the open position, and
LIVE In the closed position. Two pilot lamps in parallel are connected in series with the tnertia switch
across the supply. From the ciicuit, it will readily be seen that it {s necessary to place the tuabler switch
to LIVE before the inertia switch will detonate the destructor. The closing of any one palr of firing
switches however, will fire the destructors Irrespective of the position of the tumbler switch, When the
destructors are [ired by the inertia switch, the pilot lamps light up. They will only light on the depressing
Jof a pair of firing switches when the tumbler switch is closed.

CONSTRUCTION
TRANSMITTER~RECEIVER T. R, 3173

65. The transmitter receiver T.R 3173 is built on the unit principle of constructiocn. Viuews of the
complete asgembly and of the individual units are given in figs. 17 to 27. The majority of the components have
been annvtated and the references are the same as those used in the circuit diagrams. Details of the dinensions
and weights of the varfous units are given in Appendlx 1.

INDICATING UNIT, TYPE 6éE

€6. Two views of the indicating unit, type 6E are given In f1g.28. The Indicating uplt, type EE 15 wm
i ST RN W = P T TOTE TSRO TO Y 51 e RN -4-k-‘-r 5, G 6
bouh by SO c.ua.um...q.c'..a,;" Yok G addilion 7 w aabivati. A,
CONTROL UNIT, TYPE 3

€7. #n Illustration of the control unit, type 3 is given in f1g. 29, The fuses and spares are mounted
fmmed{ately behind the (ront pancl. They are accessible through a removable cover plate,

OPERATION [N THE AIR

68, " The following Instructions are of a general nature and are intended as a guide to the correct
procedure for the use of the equipment. To ensure maximum effIciency belng obtained from the systam, sSpecialfsed
training is required for both operators and pilots {n the operation envisaged.

69, A diagram of the interconnexions for the A.R.1. 5506 ls given in fig. 30, The disposition of the
apparatus in a typical afrcraft installation is given in fig, 30A, Before take off ensure thal the tumbler
switch on the navigators panel is In the SAFE position. Connect the detonator supply sockets to the initlating
plugs. The power supply should never be switched on until the alrcraft is airborne, and must be switched off
before landing, The power supply to the equipment should be switched on at the control panel, Lype 3.

Note:~ 1f the control panel 1g mounted In an Inaccessible position, an alternator ON-OFF switch will be
provided and this switch should be used, The control panel may then always be left In the ON position. Check
that the tumbler switch is {n the SAFE position,

70. Switch on the equipment at the control unit, type 222, by means of the MAIN switch, After allowing
about twe minutes for warming up, observe the screen of the Indicating unit, A vertical time base should be
visible. I there is no indication, adjust the BRILLIANCE contivl until the time base appears. Next adjust
the FOCUS control until the indication is sharp and digtinct, Check that there i1s an indicatjon for each
pesition of the RANGE switch.

71, Start the transmitter by means of the TRANSMITTER switch on the control unit, and set the RANGE con-
trol to 90 miles 1, e. fully counter-clockwise. The indication should then appear as in [{g, 31s Check that tie
{ndication 1s the same for the four settings of transmitter frequency available at the control unit, When
transmitter and receiver are set to the same frequency some ground returns may be visible beyond the marier
pulse. The extent of these returns will depend on the height of the atrcraft., [f the alrcraft is [lylng uver
the sea the retums will be reduced. Set the frequencies of the transmitter and the recefver at the control
wit according to the setting of the beacon it Is required to interrogate, Ensure that the RANGCE switch s in
the 90~mile position and switch off the transmitter.

72, When the alrcraft is within about 100 miles of the targel beacon switch on the transmitter, turn up
the GAIN control fully cleckw|se and examine the Indicatlion for signs of the beacon, Do nol leave the truns=
mitter on all the time as this will fnvolve unnecessary risk of detection of both ground and air equifnent.
Switch on the transmitter at the control unit every few minutes, leaving it on lung encugh only to examline
carefully the time base.

73. Vhen the beacon return appears give azimuth directions to the pllot for heading the aireraft no»v:}gds
the beacon by lkeeping the signals equal on both sides of the time base. Note: When the larger signal s on
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the left of the time base it (s necessary to turn to PORT to bring the signals equal and vice versa, 7ypical
indications are given In figs,31. As the alrcralt approaches the beacon, read off the range frem the scale
and repeat it to the pilot so that he may gradually lose height, and be at the required height on arrival over
the target. When the aircraft {s within about 30 miles of the beacon, change over to the 36 mile range, As
the beacon {s approached the signals will Increase in amplitude, and the GAIN control should be successively
turned down to maintain the signals at about 1 Inch on either side of the time base,

7he 1t should be possible to confine the operation of the transmitter to short periods until the afrcraft
has approached to within a range of approximately 15 miles. At this range keep the transmitter on con-
tinuously and give repeated corrections for the heading of the aircraft, The smallest noticeable {nequality
of signals should be corrected, for this point cannot be overstressed, The gain control should be used
to maintain the signals steady at one of the vertical lines drawr. over the face of the tnbe, The pilot
should alsoe be kept frequently Informed <[ the range, When the aircraft has approached to within a range of
approximately 8'miles, switch over to the 9 mile range. The beacon response should move rapidly ddwn the
time scale towards the bottom end and if the aireraft is flying lcw it will merge Into the marker pulse as the
ajreraft passes over the beacor.. When the beacon has been located switch off the transmitter,

75. On returning home, change the settings of the control unit to those of the station homing beacon,
Switch the transmitter on again vhen about 100 miles from base, and repeat the procedure f{or homing on to the
station beacon, Before landirg, switch off at the control unit and at the control panel, type 3, (or at the
alternator on-c¢ff switch where fitted), Ensure that the tumbler switch Is {n the SAFE position and replace
the detonator supply sockets in their respective stowages,

76, If, during flight, the operator has cause to leave his position, the tumbler switch should be set to
LIVE, and switched back to SAFE when he returns, In the event of abandoning the afrcrart or being forced

down over enemy territory or the sea, the pllot, navigator, and wireless operator are all required to press
thelr respective twin firing switches,

MAINTENANCE
TEST EQUIRMENT

77. The followlrg test equipment i{s suggested for servicing the apparatus. The list should be regarded
2s broevisionmal only,

Stores Ref, Nemenolature quantity
TuGoRe 5502 Test Instrument T.C.Re[e5509 1
10T /506 Wavemster, type W.il32 ‘ 2
T /507 Havemeter, type Weih33 1
10SR/ 169 Test set, Lype 138 2
105B/150 Slgral generator, tyre 51 1
1CSB/193 or 110 Test set, type 165 or type 76 2
108B /74 Test set, type 43 1
103/10613 Test meter, tybe E or 3
103 /46 Test meter, type H {universal avemeter) 3
Sa/102) Megger 2
Loyys2 Petrol-electric set 2
5372294 Accumulator 12 volts 25 ih, 6
542023 to 2057 Tester generator, bench type 1
5071273 = 4 Generator, type RC (12V, 50CW DC and 80V 500W AC) 1
5J72280 Accumulator 12 volts LO Ah, » 1
L2y /200 Thermal meter 3
5¢/1268 Control panel, type 3 2
10AB /6 Extracting tool, type 2 2
M6 Contact cleaner No,1 2

Test lamp for detonator 12V 6
Test lamp for detonater 24V 6
H/51 Spring adjuster Nog! ‘ 2
/52 Sprirg adjuster No,2 2
108B/113 Switch tester 2
10H /6226 Bench test connecting set, Lyre A.R.1.5506 1
Cemprising
Connector,
1CH /6219 f« Type 1676 Sextomet h, 1 socket W,i54 1
1CH /6220 2, Type 1677 Dumet 19, 1 socket W, 165 1
104 /6221 3. Type 1678 quadrumet 4, 2 sockets W,310 1
1CH J6222 lie Tybe 1679 Nuadrumet L, 2 sockets W,310 i
141/6223 5. Type 1680 Cable Form 7, 2 sockets W,160 1
1o /6220 6. Tybe 1681 Uniradio L, 2 sockets Pye 213 6
1GH /6225 7. Type 1682 imiradio 1, 2 suckets Pye 21/
N (for Eurcka only)
1M /6389 &, ‘fvoe 1717 gable Ferm &, 2 sarkrts W 16 4
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DAILY INSPECTION

78. Before commencing the dafly inspection, examine the S,E, log for details of performance on the last

rlight and take note of any defects reported.
obtained from the Signals Officer (R.D.F.).

filled in, after the manner {ndicated in the specimen,

Item tested

(1) Aertals

(i1) Control panel

(1i1) cables

(iv) Flxings

(v) Volts

(vi) Control unit
type 222

Procedure

(a) Inspect supports and bollards, Check that aerials
are stralght, clean and rigid, and that bollards are
clean, and the sealing intact,

(b) Remove co-axial sockets from RED, GREEN and MAUVE
Plugs on transmitter-receiver, and megger sockets
between inner and outer, It Is desirable that the
Insulation resistance should be better than 10 megohms,
but an {nsulation resistance of 2 megohms is allcwable,

(a) See that the fuses i{n the control panel, type 3
are {ntact, and that two spare fuses are in their
holders, Disconnect sockets SKi, and SK2, see {ig.30,
from the control panel, type 3, ard connect the lsads
from the external accumulator. .and the petrol electric
setb,

WARNING. The afprcraft battery must not be used for
these tests,

(a8) Check that the remainder of the cables are
connected according to the colour code,

(b) Check that eab%e grips (Stores Ref,1CH/1774) are in
position and tightened up on all co-axial sockets,
Cheok that end rings, and locking rings on all W=Lype
plugs are firmly locked, and that the cabls {s {n 2 good
condition where {t enters the plug,

(a) See that all the units are firmly held {n the trays,
(a) Start up the petrol electric set, Switch on the

equifment at the control panel and at the control unit
ard allow one minute for warming up, Using test meter,

type H, check the D,C. voltage across Pins 3 and 4 of the
spare L=pin plug on the control panel, Voltage-should be

2L volts x+ 2 volts or 12 volts + 1 volt,

(b) Using the thermal voltmeter, type L2Y/200, check A,C.

voltages across pins 1 ard 2 of the 4=-pin plug on the
control panel type 3, Voltage should be 80 volts + 1V,
Vary the speed of the petrol electric set and check that
the A.C, voltage does not vary by more than 2 volts in
either direction, Disconnect meter,

(@) With the MAIN switch on, check that the appropriate
lamps light up, and that the selector motors in
transmitter-receiver rotate when successive buttons

are depressed,

(b) Check that operation of transmitter on-off switch
does switch on and off the transmitter, Leaye the
transmitter on,

A daily inspection report form (see specimen, f{ig.32) should be
A3 the tests are made, the Daily Inspection Report form must be

Action

Repair if damaged,

* Replace blown fuses,

Make good any defects.

Tighten any loose
retainers,

If A.C, voltage {s
not correct repluace
voltage control
panel, If & recti-
fier instrument is
used, such as an
avcmeter, the reading
should be 79 V + 1 V.
Rectifier instruments
should be checked
weekly against a
thermal meter for
accuracy of cali-
bratfon. The tests
must always be made
with the control
panel on load {,.&.
equifment switched wn.

Replace all lamps
which do not light,
using the extracting
tool provided.

Stores Ref,104B/6,
Should selector motor
fail to rotate,
replace the control
unit, type 222,

If the switch fails
to switch on or
switch off the trans-
mitter, replace the
contrel unit, If
operation is still
unsatisfactory,
replace the remainder
of the equipment,



item tested

Procedure

.

Action

(vii) Irdicator (a) Check operation of blue, yellow and red control If large errors are
' knobs, and ad Just preset controls where necessary, present, remove
Check that Indication 1s normal for all positions imdicator unit and trans-
.of white, selector switch, mitter=reoeiver to.test
‘ bench for ad justment,
NOTE: Wherever possible,
the same transmitter-
receiver and indicagor
should be kept. together,
1,2, If one or the other
is unserviceable, both
should be replaced, and
. bench tested together,
(b) Place T.G.R.l.. 5509 ln 1line ahead ard check that 1f not, re-examine
indications are exactly symmetrical, . aerials and leads, .
(viii) Transmitter- (a) Check that switch-motor is running evenly ard that
.receiver ) valves. are alight, )
(b) Check that transmivter 1s operating by observing It absent, remove.
presence of marker on {indicator for all positions equipment (except con=-
of control unit, trol unit) for bench
- test.
(1) R,F. (8) Using wavemeter W.1432 check frequency for all If frequency not
zettings of control unit, this musthbe correct to correct adjust with tool
division, For setting up the W.1432 see noces . . provided,
AL} para, 98. F_u,zu,-..‘_y sl e chandicd  affal (0 mecmadss
T Wy M . ‘ .
(x) Destructors (a) Remove the supply sockets from their respective . If the lamp fails to

stowages and conhect.a test lamp across each {n turn.
Check each pair: of firing switches In turn. The
lamp should light only when the firing switches are
depressed, Replace the sockets in their respective
stowaged,

light, or lights when
the switches are not
depressed, & careful
check of the switches
and wiring must be made

and all defects repaired,
{f the lamps fail'to’
1light, change the lamps,
Should this.have no:
effect the wiring and
the switches should be
minutely examined and
all defects repaired,

(b} Place tuimbler switch in LIVE position. fTurn the
knob on toprof the inertia switch to TRIP ard trip
the switch, The pair of piloC lamps should light.
Turn the knob on top of the inertia switch to SET and
reset the [pertia switch., Place. the tumbler switch.
to the SAFE position, ;

(c) Disconnect leads from accumulator and petrol
electric set and reconnect as in fig.1.

{d) Finally, run up the engines of the aircrart. and,
re-check the voltages and i{ndications, . . . o

Ccmplete the daily inspection report form and 'return it to the Signals Officer R.D.F.

MINOR INSPECTION
79« Remove the follewirg units frem the aircraft and set up for bench tests as described below:=

Control Panel
Transmitter-receiver
Control unit
Indicating unit

80, Make an especfal check of all aerial structures, with particular attention to cracks, flaws and bends
in the aerfals or their supports, Replace or repalfr any suspected portion, and renew protective coverings.

Clean the aerial rods, and coat with D,T,D./279, Stores Ref. 3 3C/58h—585-576
81, .Check the connection of all co-axial and mulc!ple gockets. to ensure that they are f{{rmly:attached to
the cable and that lookmg nuts and grips (Scores Ref. 1(1{/17714) are correctly asgembled, R A%

82, Use the lmulaclon reSlscame tester, and test:meCer, type H.(avometer) to check insulati{on and
continuity of all interconnecting leads, Insulation should be:= .
Co=ax{al leads
Multicore cables

20 megohms
10 megohms

83, Replace ary cables whose Insulation after treatment !s lawer, than the above values,

84« Replace a-serviceable set of units in the alrcraft' and make a somplete dally inspeotion,

85. Flight cest che apparatus, the functioning of the eguifment belng checked in flight by an officer or
genior NQCQOQ

MAJOR INSPECTION
86, Repeat minor period inspection, -
87. Carry out full test using the T.G.R.I.5509 In various pesitlons, ,
88, Make a thorough check of all aerials ard feeders, and change ary that show signs of damage, If
overall performance test shows an installation to be defective, or If an installation has been reported poor
in performance, and it 1s known that the instruments are In good order .and correctly adjusted, It is evident

that the fault lies in the aerlals or the cabling, Tests made with meggers, and tests for D,C, corductivity
of cables do not always give a reljable guide to performance on R,F,

10
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89, An overall perfirmance test of & complete ¢ablirg ard aerfal installation {s thercrore a much more
reliable check on the corditions of cables than megger ard contiruity tests on the cables themselves,

30, In the absence of ary other mears a rough check may be made on a transmitter ty holding & screu-
driver to the erd of the transmitter aerial clement, A geod spark should be obtained, HNo shock will be relt.
If the spark is weak combared with that obtained un other alrcraft, ard the installation has teen in service
for six months or more, It {s advisable To replace the Uniradio 4 cable, If the overall perfurmarce 1z dowin,
but the transmitted sigral {s strong, and the {nstruments are known to be in goud order, aid currectly aligred
with each other, the recelvirg aerial system should be carefully eXaemined for deterioration, Stubs cr

radfators should be disconnected as necessary, and megger ard corductivity tests should bs made to isolate the
detective sections.

91. Details of Jdimensions of aerfals and leeder cables for varlous aircraft are given in the doctme nt
entitled AIRBORNE AERIAL AND CABLING INSTALLATIONS.

GENERAL, NOTES ON INSTALLATION

92, It 1s or the utmost importance to efficient operation of the equipment that the fullowirg gencral
procedure should be followed in installing ard meintaining the aerials and fecder cables, The cables used are
Uniradio Mo.h (equivalent to rT8M cr FT5C). :

(1) Polystren: cement c¢r durofix should Le used throughout the installation for sealing connection snds
of the Uniradio No.h cubles, 1t Is prepared by dissolving clean distrene (swarf may be used) in XY101
Xyiene or benzerue ubeli crds of the cables should be sealed after cutling to prevent the absorption of
moisture,

(11) Compourd 998 (Stcres Ref,104B/721) should be used for. r1lling all aertal bollards ard insulators
except where speclal cable termirations are used, Compourd 667A (Stores Ref,10AB/1124) should be used
for seallng the [langes of oollards and f1llirg bolt holes, crevices, etce,

(111) Cunrection erds of recder cables should Le tinned before assembly where practicable, care being tukén
Lo avold melting and dumaglvy the diclectric.

(lv) coaxial (Fyec) type plugs ard sockels should be well coated with lanolin (woolrat) arourd spigot faces
alter assembly,
(v} Unirad{o Mu.4 cables néed not be borded, but should be protected by means of tape from abrasiuvn viere
cleated Lo the alreralt frame, Sharp bends should be avolded,

(vi) Aerial supports should make pocd electrical contact with afreraft skin,

(vii) All cable sleeves ure Lo Le sealed ard covered with Pernax tape, to prevent moisture penetration on te
the cable,

W=PLUGS AND SCCKETS

93. Trouble has been experienced in specfal installations due to the Ingress of water intuv Wetype plugs
ard scckets causing corrcsion.

94, This defect can be avelded by rillirg the plug and sccket with either lanclin (woolfat)
(Stores Ref.33C/511) or Berry Wigginst cuspourd 998 (Stares kel 10AB/721), In view of the difficulty in
packing ccmpourd 398 arourd the plug, the rollwwirg method 1s reccumerded.

(i) Plug = the front of the plug 1s to be hall [{lled with lanolin.

(11) Socket - Unscrew the erd ring of the sockst Lo ull i access Lo the cavble Iurm connection Lo the
sccket spills, Pack compourd 998 rirmly arcurd these spills ard replace the end ring, Screw up firmly
C=spanner or strap wrencll.

(i11) Assembly. Secrew the sockel on to the plug, thus forcing the lanclin inte thé sockel openings.
Remove all excess lanolin fran the exterior of the plug and socket.

95, In tropical climates, where temperatures In excess of 30 deg,C way be encountered, it may be rourd
recessary to fill the plug with ccmpourd 998, due Lo the lendency of the lanolin te run out urder such
corditions,

96, A C spanner should be used for firmly tightening the erd rings, Should this not be available a strup
wrench should be used,
-

BENCH TESTS

97. In the rmaintenance of this equirment, log books recordirg the history of each installation must Lo
kepts

98, Calibration of signal generator, tyPe 51, and waveweter W,1432 against the W,1433. Before proceeding

with the testing of Rebecca Mk II It {s desirable to check the calfbration of the signal generatuor, type 51
ard the wavemeter type W.1432 against the crystal checked wavemeter W,1433., This may be done as follows:-

Signal generator, type 51

(1) Conﬁecc the output lead frem the signal generator, type 51 to the socket provided on the wavemeler,
type Wolli33. i

(11) on the W,1433, set the CRYSTAL switch Lo the ON position, set the C,W./M.C,H., switch To TRANSHIT C.W,
ard RECEIVE, Turn the FHOMNES switch to the appropriate positlion accordirng to the impedance of the Phones
employed, Set the MAINS switch to ON,

{1i1) Let us suppose that the spol frequency required is 214 Mc/s. By rererence Lo the calibrat{ion chart
supplied with the W.1433 turn the dial of the wavemeter Lo the approximate setiing for 212 Me/s, The
exact dial settirg can now be found by listening Uo the crystal 1pipt on the telefhones and tunirg to
zero beat, The crystal calibrating 'pipst should be heard at intervals of 4 Mc/s. This tuning procedure
should next be repeated for a frequency of 216 Mc/s, The wavemeler dial setting for the spot frequency
required 1,e, 214 lc/s may now be obtained by Interpolation, Turn the CRYSTAL switch to the OFF positicn,
(iv) Switch on the signal generator, type 51, and set the modulation selector switch to the C,W, ON
posftion. When the tuning dial of the signal generator |g adjusted To a position giving zero beat in the
telephones, the output frequency should be 21} Mc/s, Hote ary change in the calibration of the sigral
generator, .

(v) A similar procedures should now be employcd to check the calibration of the signal generator at Uhe
other spot frequencies of 219, 224, 229 and 234 Mc/s.
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Wavemeter, type W,1432

(a) Connect the lead from the input plug on the W,1432 to the plug on the W, 1433,
{b) Set the MAINS and the CRYSTAL switches on the W.1433 to the ON position and switch on. the W.1432,

(c) Using the crystal check oscillator, adjust the W.1433 to give frequencies of 214 Mc/s etc, and note
the corresponding positions on the dial of the W.1432,

NOTE:~ During these operations the ATTENUATOR control on the signal generator and the SENSITIVITY

control on the W.1432 should be adjusted to positions giving the most accurate indicatfon of
resonance,

99. The uhits removed from the aircraft should be set up on the bench for test purposes. A petrol
electric test set may be used as a source of power,

100. Remove the dust covers and detonators from the units, Inspect for any visual signs of deterioration

and accumulation of dust., ‘See that the fuses in the control panel are intact, and that there are two spares in
the holders,

101, Check that the alternator used on the petrol electric test set is of the same type as that used in
the aircraft., §Start up the petrol electric set, switch on the apparatus at the voltage control panel and at

.the control unit, See that the valves light up and that the switch motor is running., Listen for any indication
of irregular running of the motor, *

102. Check the voltage on pins 3 and 4 of the spare W-plug on the control panel, It should be 12 or 24
volts + 10 per cent with pin /) positive, Measure the A.C, voltage between pins 1 and 2 by plugging in thermal
meter, It should read 80 volts » 1 volt, If the voltage 1s not correct adjust as follows:-

103. Control panel, type 3., IN NO CIRCUMSTANCE SHOULD THE (COMPRESSION PLUG), (SEE FI1C.33) AT THE END OF
THE PILE FURTHER FROM THE TERMINAL BLOCK ON THE REGULATOR BE ADJUSTED, EXCEPT IN THE CASE DESCRIBED IN PARA.38.J04
({) By means of a very short screwdriver remove the stop screw (If fitted) located in the centre of the
end of the carbon pile nearest the panel.
(11) 8Slacken the two locking screws and rotate the core {(which is provided with a screwdriver slot).
Clockwise rotation will reduce the voltage, and counter~clockwise will increase it. (Note that a small
movement of the core will vary the voltage by a consfderable amcunt),

(111) After setting to the correct voltage tighten the two locking screws.
(1v) cCut off the unthreaded portion of the stop screw and replace it,

104, The output voltage will tend to rise over a running period of 250 to 300 hours, due to shrinkage in
the pile. If this is found to be the case, the cover of the pile should be removed thus exposing two screws,
the larger of which is the compression screw {provided to take up pile wear) and the smaller is the locking
screw, The locking screw should be slackened, and the compression screw rotated clockwise until the correct
A.C. voltage is obtalned. (Only a small movement i{s needed, not exceeding one tenth of a turn), The locking
screw should be tightened and the cover replaced. The various cable connections should be examined to see that

they are sound and tight. IN NO CIRCUMSTANCE SHOULD THE CONTROL PANEL BE RUN WITH A LOAD LESS THAN ABOUT
120 WATTS.

105, Contruol vnit, type 222, The control unit should be removed from 1ts case, and all connections and
contacts inspected. Check that all lamps are intact, replacing those that are unserviceable.

106. Transmitter-receiver, A close mechanical inspection should be made of all units, particular
attention being paid to the wiring to the terminal blocks on the underside of the chassis., All coaxial Sockets
should be firmly held in their respective plugs. Check that the retalners are in position. An Inspection for
deterioration in the cables should be made particularly where the cables enter the sockets. Check that all
units are fixed rigldly on to the assembly chassis.

107. Marker pulse. If it Is required to remove the marker pulse, this should be done by connecting the
marker pulse lead to earth, For this purpose, tag 1 on the terminal strip M is earthed. To remove the marker
pulse therefore, disconnect the lead from tag 2, and re=connect to tag 1,

108, Selector switch, Should the turret mechanism fail to operate correctly, and it is known that the
control unit i{s functioning properly, the selector switch should be examined. Before attempting to remove the
selector switch, 1t should first be inspected for any obvious defects, l.e., any of the rotating parts fouling
the supports, or "play® between the turret and the driving shaft, If further {nvestigation is required, it
will be necessary to remove the selector switch from the unit In which it i3 housed. Flirst remove the unit’
concerned from the main assembly chassis, and substitute a serviceabls one,

109. The procedure for removing the selector switch is different for the transmitter unit and the
receiving unit,

(1) Transmitter Unit: Remove the modulating valve V3 and unscrew the bracket supperting the condensger C{.
Unscrew the six screws on the bracket supporting the selector switch, The switch may now be withdrawn
rearwards. }

(1) Receiving Unit: Remove the top and both side covers, all of which are retained by four screws,

Remove the six screws on the bracket supporting the selector switch, which may now be withdrawn from the
underside,

110. The switch should first be examined, particular attentior being paic toc the rotating parts and all
soldered joints. A check that the mechanical operation of the switch Is correct mey be made by pushing the
armature up against the winding and then releasing in. The ratchet wheel should move round one tooth at 4
time, If the pawl remains engaged with the same tooth all the time so that the wheel oscillates when the
armature moves up and down, the restraining spring is not preventing backward rotation and should be adjusted.
If the mechanical operation is found to be correct, the fault may be in the contact springs or the other com~
ponents, The following table gives a guide to probable causes of the symptoms observed in a defective switch,
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Symptom Possible cause Action
(1) switch ralls to (a) Interrupter contacts not making Reset with spring adjuster.
rotate (b} Coil burned out Check with avometer,

Substitute new selector switch
if coil is discontinuous.

(c) Condenser Cy down Check with avometer,
Replace condenser if faulty,
(d) Discontinuity In wiring Check with avometer,
Repair any defects.
(11) BSwitch rotates few Contacts F falling to make , Adjust with spring adjuster,
degrees only .
(111) Switch rails to stop Contacts & failing to break Adjust with spring adjuster,

111, After repair, the switch should be carefully replaced in its unit, and the unit mounted on an
otherwise serviceable chassis, Connect up the complete set and check that the operation is correct.

Switch unit, type 115

112, General, NO ONE SHQULD ATTEMPT TO ADJUST OR DISMANTLE A SWITCH UMBLESS HE HAS THOROUGH WORKING
KNOWLEDGE OF THE PROCEDURE. If any doubt is felt, it {s better to it a new one.

113. Contacts, Remove cover and examine all centacts carefully. The rounded contacts should sit
squarely on one another, The contacts should be clean and not contaminated with 0il, graphite or flux. If
the contacts require cleaning use a contact cleaner No.}, Ref. No.1H/6. This tool is provided with a spoon
shaped end, the internal surface of which is slightly roughened to remove dirt and oxide Irom the contacts.
The tool should be inserted between the contacts with the roughened surface over the contact to be cleaned and
woved backwards and forwards. A solvent to help remove dirt may be used with advantage; suitable solvents
are carben tetrachloride, or aviation spirit,

114, Cams and push rods. The cams sheuld not be overlubricated as otherwise 0il is 1lkely to be
deposited on the contacts., The lubricant to be employed is a mixture of anti~freezing oil (to specification
D.T.D.201) and graphite o1l dag. The push rods should be clear in the holes in those springs etc. through
which they pass, 1If there 1s foullng the switch should be replaced, -

115"). Springsets, The adjustment of the springsets 1s especially delicate and tedious; 1t should be
undertaken with great care, and in general, only If replacements cannot readily be had, The first requirement
in adjusting the springsets is for the two moving springs in each set, which are not operated directly by the
push rods, to sit on the Insulating buffer blocks when not making contact with the actuated springsets, and to
be 1ifted clear of the block when making contact. In general, this will ensure that adequate contact pressure
is being maintained, If this condition 1s not found to be correct, the springs concerned should be adjusted

witx; the spring adjusters; bending should be done by moving the tocl smoothly with a stroking motion along the
spring blade.

116, The second requirement 13 that the angles over which contact 1s made shall be right for the spring~
sets, The aerlal contact should “make" for a period corresponding to 80 - 85 deg, of rotation of the camshaft,
and the output contacts for 100 = 110 deg, of rotation, This means that the output springs are both “making"
together for 10 - 20 deg, of rotation, During this overlap period the aerial contact must change over, To
measure the angles of contact the switch must be removed from T,R,3173 by unscrewing the four bolts holding It
Lo the front panel of the unit, and disconnecting the feeder from the transmitter socket, Switch tester,

Ref, No,1088/113, 1s supplied for testing the contact angles; it consists of a plate marked in degrees from

0 to 360 deg, with the necessary screws for fixing i{t, and a small transparent pointer, on to the switch,

The black markings in the middle are for a stroboscopic check of the switch speed but normally will not be

used en switch 115 where the speed 1s not critical.,’ The engraved plate is fiXed to the end of the camshaft on
the side remote. from the feeder outlet and held in position by the 8 B,A, screw supplied. The pointer is
screwed on to the switch frame and spaced from it by the special collar also supplied, The closing and opening
of the contacts should be observed on an Avometer on {ts resistance range O to 1,000 ohms, or by a battery and
lamp continuity tester. The switch should be slowly rotated by hand always i{n the same direction and the
angles of contact noted down in the form 3f a table; the two angles connected by a dash in the table below, of
results of a typical test, indicate a closed or "make® period in each case.

Lth Quad. 1st Quad. 2nd Quad. 3rd Quad., Lth Quad. Differences
Red 8o 163 260 ————342 (83, 82)
Green 350 73 170 ——253 350 — (83, 83)
@ 338 ' 82,160 26k, 338-———————)—— (104, 104)
5 . 68 176 248 ~ 355 (108, 107)

One revolutitn of camshaft,

The contact angles of the other spring sets are not important in T,R.3173 as they are not used, It will be

seen by fnspection of these results taken on a typical switch, that the contact periods given by the differences
in the end column are within the limits 80 vo 85 deg, for aerial contacts, and 100 to 110 deg. for output
contacts. Moreover, it will be seen that the aertal changeover 1s completed within the output overlap, This

is emphasized by the way the flgures within the dotted lines are spaced out.

117. It a switch does not pass this test the contact angles should be adjusted by sultably bending the
springs with the spring adjusters., No attempt should be made to unlock the cams on the camshaft; If adjustment
of the spring sets does not give the right results a new switch should be obtained, and the old one returned
in exchange,

118, Governor, This requires no adjustment or uiling, and should not be tampered with,

119, Bearings, The two L2111 races on the mainshaft and the bearings on the camshaft s}:ould be lubricated,
when necessary, with anti-freczing oil (D.T.D.201).
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120, Worm wheel, One or two drops of oil dag may be placed on the worm wheel when required, Only the

minimum necessary quantity of lubricant must be used, and care taken that it does not get on to the contacts.

121, Motor. The motor may be removed for inspection or replacement by removing the four countersunk

bolts securing it to the frame of the switch, The motor can then be withdrawn, The insulating coupling may
then fall out on some models of the switch; this should be put aside for assembly later,

122, In general it is not recommended to adjust or scrvice the motor, Where this i{s attempted it should
be by skilled persons, and-a motor that has been serviced should be replaced by a new one at an early date.
The following procedure is described for emergency use only,

123. The driving shaft of the motor should rotate freely and there should be no rough spots or stiffness;
equally there should be no undue sfde or endplay in the shaft, Before dismantling the motor {nspect the
commutator and carbon brushes., The carbon brushes are mcunted at the end remote from the shaft efther in
paxolin or bakelite holders. In efther case they arc removed by undoing a screw, After withdrawing the brushes
inspect the commutator through the hole using a good light e.g. bright daylight or an electric torch, If the
commutator requires cleaning it Is often possible to do this with a small piece of rag soaked in carbon
tetrachloride Introduced on a match stick. Alternatively, very small strips of glass paper may be used. Emery
paper {5 not recommended, ' When replacing, take care that the brush is put in so that the concavity worn in it
fits back again in to the commutator, When replaced, the brushes should move freely in their holders and not
chafe on the sides, The brush holder Itself should not touch the commutator, .

124,  To dismantle the motor for lubricationh or to check the internal wiring undo the nuts AA securing the
end plate., The armature and end plate can then be withdrawn, To separate the armature from the end plate. .
push out the small pin through the driving shaft, to allow the shaft to be drawn through the bearing. In
performing this operation collect the balls from the ball race which usually fall out. The dismantling should
preferably be performed over a large sheet of black paper or cloth, To lubricate the ball races use a very
small quantity of high melting point grease. Vaseline must not be used as it melts far too easily,

125, When reassembling, make sure the brushes have been removed before fitting the armature, in position,
The end plate should be tightly done up and the pin through the shaft replaced. Flinally, the brushes should
be reinserted. When putting the motor back into the switch assembly make sure that the pin through the shaft
engages correctly with the insulating coupler, which is keyed to accept it, It is important too, that the
contacts on the motor make firm contact with the springs which supply the current.

126, guppresser unit, This should be checked against the circuit dlagram In rig,10 using an Avometer,

Any condensers In the i{nterference suppressor which have broken down should be replaced.

Frequency calibration of transmitter,

127. The equipment should be set up on the bench and connected as shown in f1g.34. Connect the trans=-
mitter output plug either to the correct aerial or to a L7-olm terminating resistor. Couple the pick=-up probe
of the W.1432 as loosely as possible to the transmitter consistent with obtaining a satisfactory reading and
observe the frequency directly on the calibrator dial., If necessary, tune the transmitter turret condenser
by means of an Insulated tool provided but always re-check the frequency after tuning, C .

NOTE:- During these tests, 1t is essential that the pick-up probe should be held rigidly.

Measurement of transmitter power output and observation of pulse shape

128, The layout of test equiprment for the measurement of power output of T,R,3173 1s shown in fig,35.
The transmitter output is led through a length of Uniradio No.l cable to the L7 ohms input plug of the test
set 138, The range selector switch of the test set should be at RANGE II 47 ohms. The output f{rcm the test
set consists of a triangular pulse which can be viewed on the test set, type 43. In order to measure. power,
the WATTS potentiometer Is turned in a clockwise direction until the triangular pulsc just disappears, The
power output of the pulse can then be read off directly on RANGE 2, The reading should be at least 300 watts.
The test should be repeated for all settings of transmitter frequency available at the control unit, type 222,

129, The transmitter pulse shape can be checked by turning the range selector switch on the test set,
type 138 to PULSE SHAPE - the connexions being unaltered, The envelope of the pulse can then be observed on
the test set, type 43 and its width read off the scale, It should be about 0.5 miles wide, calibration pips
being provided from the test set, type 165, The transmitter pulse width can be set by adjusting the iron core
of L, in the modulator unit, The CAIN control of the test set, type 138 should not be advanced beyond the point
where Vs (in the test set) overloads,

Frequency adjustment of receiver

130, When the receiver ls correctly aligned the local oscillator stage should be tuned to a frequency
such that its second harmonic 1s exactly 13% Mc/s above the (requency of the incoming signal. 7Two methods are
available for adjustment of the receiver, depending on the type of test gear available, Method 1 {s the more
accurate since it ensures that the local oscillator is tuned to the mid=point of the I,F, response and not to
one of the peaks, A sonrce of C,W, at 13% Mc/s may be obtalned from the signal generator, type 5t and the
R.F. source for adjusting the oscillator may be cbtained from the wavemeter W,1433, The signal generator,
type 51 should be used for aligning the R.F. stage,

131, Method 1

(1) Oscillator stage. Set up the apparatus on the bench as indicated In fig, 36, connect the power supply
and switch on, Press the button on the control unit corresponding to the spot frequency required, Adjust
the gain of the receiver to normal with approxigg&el;l1 cm, of noise, Loosely couple a source of C,W. at

A L. I, 13% Mc/s to the grid of the valve V4 onthe unit, Feed into the aerial plug unmodulated R.F.
from the W.1433 at the spot frequency required and adjust the oscillator trimmer (screw P) by means of the
insulated tool until zero beat frequency 1s obtained between the 13% Mc/s signal and the I.F, frequency.
Always check resonance after tuning by varying the frequency of the signal generator. The position of '
resonance 1s ascertalned by observing the receiver output on the indicating unit. As resonance is
approached a sinusofdal output is seen falling in frequency and rising in amplitude until a sudden dip at
null frequency occurs at the resonance point, In general, the adjustment is too critfcal to obtain a
setting exactly at this point but ~ setting at the minimum frequency will give an accuracy of better than
10 K¢/ s. This compietes the nlignment of the oscillator stage., Remove the source of 134 Mc/s.

1198581 1
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(11) R.F, stage. The apparatus should next be arrenged and connected as Indicated in fig.37. A pulse at
the required frequency is fed Into the R.F. stage from the signal generator, type 51. Tune the RF.
trimmer (screw Q) until a maximum signal is obtained, as viewed on the indicating unit. Check frequency
after tuning.

133. Method 2, Oscillator stage. If it {s found that the signal generator, type 51 does not provide the
desired frequency of 13% Mo/s, it will.be necessary to align the recelver using conventional methods, taking
especial care to set the local oscillator to give a maximum signal in the middle of the I.F. response curve.

A pulsed R.F, signal at the required spot frequency is fed into the aerfal input plug, and the oscillator
tuning adjusted to give maximum signal output. Shift the R.F. signal frequency above and below the spoC ,
frequency until the signal output falls to 6 db., down on its maximum value, noting the two frequencies at which
this occurs, If these frequencies are symmetrical with respect to the spot frequency, the oscfllator is
adjusted to'the mid-point of the [.F. response. [f the frequencies are not symmetrical the oscillator should
be re=adjusted’ until the frequencies for 6 db. down on the spot frequency output are symmetrical about that

out put.

134 R.F. stage, Allgn the R.F. stage as indicated In para. 132

Measurement of receiver sensitivity

135, Fig. 37 shows the layout of the test equipment for the measurement of the recelver sensitivity.
The test set, type 138, 1s selected to positive SYNC, the triggering pulse belng taken from the transmitter.
This pulse i{s also used to trigger the time base in the indicating unit. The delayed pulse from the test set,
type 138, is used to modulate the signal generator, type 51, which must previously have been set up as
described in S.D. 0338, Chap. 7 to give O.®lvolts output at the required frequency. The signal generator output ALl
is fed to the port aerial terminal (RED) on the receiver, the recelver outputs belng connected to the
{ndicating unit in the normal way. The DELAY control, on test set, Lype 138, should be adjusted so that the
receiver output is displayed at a convenient position on the time base, and then the ATTENUATOR control in
the signal generator turned clockwise until the blip on the fndicating unit is just equal to twice noise level
The GAIN on the Indicating unit should be successively turned up as the attenuation is increased. When the
signal just equals twice noise leveé (:.ge jEBug!should be less than 10 microvolts i.e. the total attenuator
reading should be greater Lhan < . The test should be repeated with the R.F. input to the AL/
receiver taken via the starboard aerial terminal (GREEN). The complete procedure should be repeated for each
available receiver frequency, in each case the signal generator, type 51, being set up to the appropriate
fréquency. The sensitivity should be approximately the same in each cage. .

Range calibration of indicating unit

136, The layout for range calitration of the indicating unit, type 6E is given in fig.38. ’Fmﬁ’-.)uhi-,'

3 m.uful Mgwf-',u,m e Mfu o “g.‘ux s yP & g3 ‘t‘_/
(1) Connect the lead {rom the yellow plug of the transmitter-receiver to the yellow or orange plug on the :
indicator.

NOTE: The indicator should always be checked with the transmitter receiver with which it is intended to
be used.

(11) Connect the other yellow lead from the transmitter-receiver to the orange plug on the test set, type
165 or type 76. '

(111) Connect the + OUTPUT of the test set, Type 165 or type 76 to either the black or blue piug un the
{ndicator.

(1v) Connect the required power supply to the test set and adjust brilliance and focus controls on the
indicating unit to nomal settings. :

(v) Tum right=hand knob of {ndicator to 9, put test set on position 3.

(vi) Turn VRp, VRs, VR, and VRg fully counter-clockwise and turm VRp until the zero mark 1s at the
commencement of the trace.

(vil) Set VRy so that the beginning of the trace Is at zero.

(viil) Set VRg so that the 9th mark Is on the end of the trace.

(1x) Set VR3 so that the 9th mark is opposite 9 on the scale.
(x) If the Indication dues not reach the end of the scale, operate the switch So.

(x1) Set the right~hand knob to 36 and test set 165 to position 4 on RANGE II. Turn VR; so that the 9tih
mark Is on the end of the trace.

(xi1) Set VRL‘ so that the 5th mark 1s opposite 20 on the scale the 9th mark should then be opposite 36 on
the scale.

{(x1i1) Turn right-hand kncb to 90, and switch test set 165 to position 5 on RANGE II. Adjust VRg until
9th mark appears just at the end of the trace. If.the 9th mark cannot be brought on to the trace, VRp
should be adjusted,

{xiv) Adjust VRs so that the 9th pip 1s opposite 90 on the scale,
(xv) Tighten locking screws on all controls.
(xv1) Set VRyp so that indication coincidgs with vertical scale line.

NOTE: If a visor is used in the aircraft these adjustments should be made with the visor In position,
FAULT FINDING
137. When an installation becomes defective, the first 'step in tracing the source of the trouble is to
determine whether the fault is in the Instruments or the cables, Much can be deduced from Indications
obtained, and tests should follow a loglcal sequence.

138. Faults are more llkely to occur at points which are subject to handling or movement than in
components or connections which are not disturbed in the Instruments themselves,

139, The following tables give the normal working voltages ‘on the various valves in the units. Variations

‘ot as much as 25 per cent may occur between different units. Where two readings are given these are taken with
"the CAIN control at its maximum and minimum.posittons. Y
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TABLE OF VOLTAGES

Transmitter receiver T.R 3173 and Te R 31734

WIT VALVE Vy vy Vg Ve
Modulator vy 6.3 70 Strapped to anode 6.9
A7) 6.3 Lto 300 6.0
V3 6,3 o Strapped to anode 7
Recelver v1 6.3 165 Strapped to anode Connected
180 . to chassis
2} 6.3 200 .8
230 1.0
vy 6.3 160 140 1,0
230 ] " 0.1
Anplitier gain max. v, 6e3 185 140 1.0
min. 230 0 0, 1
v, 603 180 150 1.0
230 0 Oat
Vs 6 3 160 200 1e5
180 220 16
Vh 6e3 90 200 1.4
160 220 1.6
Ve 6.3 140 200 1.4
. 110 220 1.6
Vo & Vg 63 200 Strapped to anode 30
230 Lo
Strip P Termfnal No, Volt’age .
Pover unit ] Connect to chassis
2 6.3 a,c.
3 230 J
L ho ‘
5 80 V. a.c. across 5 and 6
6
7
8
3 1,800 ve to earth
10 2,500
Indicating unit, type 6E
VALVE vy Va Vs Ve
V1 6.3 15 to 20 75 Connected to chassis
Vs 6.3 180 Strapped to anode 16 to 20
vy 63 300 Strapped to anode 5
VS 6.3 360 50 Connected to chassis

Note, Heater voltages measured with a thermal
the Indicated voltage.may be 5.8 to 6.1 volts.

49838-1

voltmeter should be 6.3V. Measured with an avometer,
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APPENDIX 1

CONCISE DETAILS OF A.R.l. 5506

Radio trequency 5 spot frequencies 214, 219, 224, 229 and 234 Mo/s.
Pulse repetition frequency 300 pulses per second.l

Pulse duraticn 4 microseconds.

Transmitter peak power output Not less than 300 watts.

Recefver sensitivity An tnput of 10 .z« V on the aerial feeder produces

a signal equal to twice noise level,

Indicating unit, reanges 3 ranges, 0 to 9 miles, O to 36 miles and
0 to 90 miles.

Power supplies TR. 3173 80v, 1000 to 3000 and 12 volts D.C.
TR 31734% 80V, 1000 c/s and 24 volts D.C.

Power consumption 200 watts A.C. and 15 watts D.C.

Table of welghts and dimensions

Apparatus We. in 1b. Approximate overall dimensions in {nches
Helght Width Depth
T. R 3173 L7 8 134 18
control unit, type 222 3 8 61 L3 4 AL
Indicating unit, type 6E 18 7% ' 9 18
control panel, type 3 ‘ 17 8 9 13
Overall wt, 'nstalled in aircraft, Including aerials and connectors.............c.... 160 1b,

® A tapping {s also included for operation from supplies of 115 V,, 800 c¢/s. for use In
certain types of American aircraft,
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APPENDIX 2

LIST OF PRINCIPAL COMPONENTS
(PROVISIONAL)

Reference should be made to AIR PUBLICATION 1086 for a complete list,

Stores Ref. Description Ref. In r1g.8
. AR 1. 5506
’ Compristng:~
10UB/185 Amplifying Unit, type 178
Consisting of:=~
10A/13527 cap, valvk for VRES
104 /13280 cap, valve for VR65 MJL.“L«? M o5 frprn .
condenser
10C /5683 10 pfa, C32
10C /5649 25 pfd, Cax
10¢ /762 " 50 pra. Car Cyar Crgr Coy
10C /11236 200 pfd. Cy» C13» Cygr Cog
10¢/2875 0.01 mfds Cas C34 Cgs Cyps Cygo
€17+ Cozr Co30 Cog
10c/11123 0,01 mfd. Cys C74 Cylys-C2qs Co7
€39+ C3g
10C /11125 0,05 mfd. C36+ Csye Cog
10¢ /11127 0.1 mfd. C6
10C/111 3 .5 mfd. C57
108B /2504 Cores for Inductances
1CH /191 Holder, valve, British octal
1OH /150 Holder, valve, Diode holder, Including top cllip
10AB/1623 Hook, diode retaining
Inductance
10C /12364 18 turns copper wire on former % in. dia. x 1% in, Lg
100/12364 %gn%urns copper wire on former # in. dia. x 1} in, Ly
10C/12366 gnf 2 turns copper wire on former ¥ {n. dia. x 1% in. Ly
10C /12545 }gn%ums copper wire on former ¥ in. dia. x 1} in, Ly o Ly
10 /12546 }grslgmu Ly
10H/528 Plug, S.P. coaxial nanel) mounting
Resistance
10 /9487 27 otms Ry Rygr Ropr Ryg
10c/9L8k 100 ohms Rgs Rige Ryzs Rypy Ry,
43&/9%3-5 180 ohms Rsg
!125::/9!;_803 I;?C; ohms ha to K#& le
o & oms B R 40.
10C /9486 1K R3s Ry Ryqs Re3s Rygs
Rigr Rogs Roys R
100 /991 3. 3K Res Tyo R 4y
10C/10575 3K Rsp
10C /9490 Iy ¢ Riys Roqs Rpy
10c/9215 b 7 Ry
10C/10579 1 Ry7
10C /9489 15K Roys Rog
QAR 1R
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Stores Ref.

Description

Refs 1n f1g.8

ALl

10UB/185

10C /9671
;océg#gz
10A /13685
10E/11446
10E/105

10H/6263

VOH/HTV
10H/4118
10H/ 6264

TGH/NTY
10H/4118
104/6265

10H/701
101 /6266

1CH/701
10H/392
101/396
104/394
1007391
10#/389
1GH/528
1(H /628

10FB/8) 6

1008 /6074

10LB/310

10H/11561
5L/1141
1CH/396
10C/10580
1G°/10338
16F 716

10AB/6

b9838:-1

A R 1. 5506 {Contd. )
Comprising (Contd. )
Anplifying unit, type 178 (Contd, )
consisting of {Contd.)

Resistance (Contd. )
18K
10K
Retalner, valve, rubber strap, troptcal
Valve, VR65 screened pentode .

Valve, VR92 diode

Chassis assembly, type 12
Consisting of ;=

Connector, type 1694, 3} in. uniradio 32
Ficted withs=

2 sockets, S.P. right-angled entry
2 souckets, S.P. right=angled entry
Curmlgetor, type 1694, 13 fn, uniradic 32
Fitted withs=

2 sockets, S.P.
for PeTe Lite

right=angled entry with metal sleeve
2 sockets, type 537, S.P. right=angled entry with
rubber sleeve for P.Te 1.l

Connector, type 1696, 5 in. uniradio 4
Fitted withy=

2 scckets, type 213, S.P. right-angled entry

Connectcr, type 1697, 155 in. wiradio 4
Fitted with:=
1 socket, type 213, S.P. right-angled entry
Plug, type W.199, 6 pole, panel mounting (2)
Plug, type W.203, 18 pole, panel mounting
Plug,

Plug,

type W,201, 6 pole, H.T. panel mounting
type %198, L pole, panel mounting

Plﬁg, type W.196, 2 pole, panel mounting
Pluz, type 229, 5.F. coaxial, pancl mounting (3)

Pluy, type 2Le, S.P.
un panel, coaxial

tor rrant and back mounting

Relay, magnetic, 12 = 24 volts operation.

1 pair of contacts make:= 20V, [LC. <A, or 12V. D.C.hLA
1 rair wake 80 V. A C. 3A
Serew, captive, 1+ in. long GBA

Control unft, type 222, push buytton control for 12 volts
working

consisting of:=
Jack, lamp, type A
Lamp, f{llament, 12 volts, jack, ULype
Plug, type W.203, 18 pole
Resistance, 100 ohms
Switch, type 152, single pule, changc-over
Switch, type 564, 5 digit switch with push buttons

Associated Equigment

Extractors, type 2, for jacks, lamp

‘{36 .
Ry Hg AL L.
Vl to V[‘. V6 to V8
Vs
Ref, In Iig 11
ALl

roloo

Ref._in rig.13
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Stores Ref,

Description

Ref, in f1g 13

10LB /6010

10H/1 1561
SL/1702
10H/396
10C/10580
10F /10338
1 /716

10AB/6 .

10QB /141
10DB/1029

10A/13280

10c/11120
10C/11123
10C/11125

10¢/11127
10C/12368

10C /12367
10H/491
10H/493

10FD 315

10C /9493
10C /9488
10C/9430L
10C/9580
10C /9496
10C/9217
10C/10096
10C/10428
10c/
10C/10429
10C /9497
10C /9499
10c/9498
10AB/3237
10E/11446
10E/349 or
110E/90
5071269

A R I. 5506 (Contd, )
Comprising (Contd. )
Control unit, type 222A, push button control for 24 volts

working
Consisting of:~ (Contd. )

Jack, lamp, type A
Lamp, [1lament, 2i volts, jack type
Plug, type W.203, 18 pole
Resistance, 100 ohms
Switch, single pole, change-over (2)
Switch, type 56li, 5 diglt switech

Associated Equipmment

Extractor, type 2 for lamps, jack

#*Indicator untt, typé 6E

Modulator unit, type 66
Consisting of ;=

cap, valve for VR65
Condenser ‘

0, 001 mfd.

0,01 mfd,

0, 05 mfd.

0,1 mfd.

Inductance - condenser unit, 500 ohms i{mpedance,
2 micro-seconds delay

Inductance
Holder, valve, British octal
Holder, valve, International octal

Relay, magnetic, 12 ~ 24 volts operation
1 palr of contacts make:~ 24v. D.C. 2A or 12V. D.C. LA

Resistance
220 ohms
470 ohms
680 ohms
e X
b
1K

L

Y8

5K, + 10 per cent, variable, linear

68K

a7

M

b
Tag boards, type 256. Bakelite 5% in. x % in. x 1/16 In.
valve, VR65. British octaly screened pentode, top grid

valve, 6V8G, International octal, ocutput tetrode

¢ panel, control type 3

Refe In fig.S

€42 C5
Ce
C}u Cu

c? to C10

-

Ry Ror Rys
R3» Ry7

Rgs Ry2
Ry

Vyo Vy
Va2

49838-1

* Por 1list of components see S.D.

¢ For list of components see S.D,
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Stores Ref. : Description ' Ref. in f1g.9

AR 1. 5506 (Contd. )
Comprising:;- (Contd, )

KB /772 Power unit, type 286
Consisting of:~ '
10A/12351 Cap, valve, type 2 for VU111
10c/12369 Choke, L.F. Smoothing, 0.86 henries, 180 mA, 1,000 c/s Ly
1/%%/?’7’030. Condenser, 0.1 mtd, 4 15 per cent, 2,500 V. Ca )
aae‘m Condenser, 0.5 mfd. . 20 per cent, 500 V, C3 AL T
10C/5799 Condenser, 2 mfd. . ¢
10H/329 Holder, valve, British S pin, used as 4 pin
10H/L493 | Holder, valve, International octal
w0cn2h Resistance, 2,5 K. : Ry
10C/7908 Resistance, 1M ' Ro
104713510 Retainer, valve, § in. bakelised canvas ring
1KB/1016 " Transformer, E.H.T. 24 kV. at 24 mA. Rectifier heater 4V. 1A T,,
‘ Primary: 115v; 80v. at 1,000 ¢/s.
10KB/1017 Transformer, heater transformer, 80V. input; 6.5 V. 15A T
, output, 1,000 ¢/s.
1KB/1018 Transformer, 80V, input. Secondary: 450-0=450v., 180mA. Ty
Heater: 5V. 3A for rectifier, 1,000 c/s
108/146 . valve, VU111, British 4 pin; top anode, half wave rectiffer Vo
10E/373 Valve, ‘é&ﬁf’ International octal. Full wave rectifier V4 AL L.
Ref. in Tig.7
10PB/73 Recelving unit, type 61, for 12 V. operation
Consisting of ;=
10A/13527 Cap, valve, grid clip for English valves, silver plated
brass 4 in. dia. for VR6S
Condenser
10C/3671 2 prd. Cgr Cyp
1c/16 10 prd. C3s Cy
100/978 ‘ 15 pfd. ¢y
100/5649 25 ped. g - Co
10c/h762 50 pfd. Cig
10C/4760 100 prd, cy
10C/L236 200 pra, Cgs Cy3
10PB/6010 Frequency changing turret Ly
10PB /6011 Frequency changing turrst Ly
Holder, valve '
108/3237 Loctal, ceramic body, 9 pins
10#/491 British octal for VR65
104/150 Diode holder, including top clip for VR92
10c/4858 Inductance Ly
10c/12547 " Inductance Lg
10H/528 Plug, type 229, S.P., coaxial, panel mounting
5X/750 Plug, type M, 2 way, 4 anp.
Resistance
100/9484 100 ohms Ry, Rg
10c /9486 K. - : Rij
100/9490 b K. Rg
10C/9496 Lx Rgs Ry
10C /9509 1K Rsy Rig
R EE N 1K | Ryo
i;\ml9h92 . 10K ' Ro

23838~ 21 |
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Al

AL,

Stores Ref.

Description

Refs in fig.7

10A/13094

/opra ébol%

10E/92
10E/11446
10E/CV66

10E/105

10RB/16

104/13092

1014442

10C/707
10¢/11123
10c/11126

xoaa/éoc?

104/493
10H/353
5X/750

10H /528

10C /9500
1CC /9486
10C/9217
100 /7805
10C/9492
10C/7802
1CC /10577
10A/13510

10D/ 37
1XB /1054
10E/CV63
10E/CVT3

A¢Ra I. 5506 (Contd, )
Comprising:= (Contd. )

Retainer, valve type 19 spring steel for VR91 and CV66

Selector drive unit, appS-ddet for 12 volts operation
valve

VR9t, 9 pins and splgot, scrcened pentode
VR65, Britigh octal, top grid
Cv66
VR92, Diode
Transmitter unit, type LS for 12 volts working
Conasisting of:= :
Cap, valve
orid clip
“Ticriry Lol
American clip
Condenser .
0, 01 mfd.
0. 01 mfa.
0,1 mfd.
Frequency changing turret
Holder, valve, type 73, Intemational octal _
Holder, valve, English 7 pin.
Plug, type M, 2 way, U amp.
Plug, type 229. 3.P. coaxfal panel mounting
Resistance
L7 ohms
K
1K
10K
10K
™M
1.8M

Retainers, valve, type L2. 1% in. bakelised canvas ririg
1=9/16 in. 1.D. with 2 tensfon springs

Selector drive unit, type 443 for 12 volts operation, uniselector
Transformer, type 1220, 6,3V input. 6.3V. 2A and L, 2V, 1A output
Valve CV63
Valve CV73

D 49838~1 250 D/d 6015 L/U3 P R P 22
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Receiving Unit Type 61A, Fig. 74

Oscillabor circuit. Grid leak Rp reduced to 47k.
Resistor By 10k introduced between grid and terminal R),
for use in Rebecoca II B.
Anode lcad Rz returned to 250V line direct.

R.F. Stage Anode tuned circult redesigned to increase frequency
coverage and to improve Signal/Noise sensitivity.

liixer Stage The detector signal at I is taken from the cathode
: of the diocde instead of the ancde and passed through
a band pass coupled stage instead of the single tuned
circuit to the grid of the VR 65,

.The purpose is to improve the band width and Signal/Noise ratio of the
Receiver,

The output circuit of the IF valve now consists of a w network matching into
the Uniradio 32 cable connection to the IF Unit,
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Amplifying Unit Type 178, Fig. 8A

The changes include the incorporation of a i input circuit to the grid of Vy.
The gain control system has been revised to reduce the overall gain of the set
and to provide a smoother operation of the gain control for very strong signals
reccived at close range. To achieve this the screen of Vz is connected to the
variable gain voltage, to which the screen of Vy and V) are returned via a
15k resistor, Rqyg. The function of this resistor is to diminish the effective
screen volts of Vy and V2 at high gain levels by virtue of the screen current of
V4 and V2 thus reducing the effective gain variation.

The vitreous resistors Ry7, R48 are normally returned to the 420V line, but
if the receiver gain is excessive, it may be connccted to the 250V line, thereby
reducing the variation in gain at low levels thus enabling an adequate control of
the lcevel of strong signals at minimum range.

In order to prevent differentiotion of the wide pulses used in Furcka BA the

condenser on the screen and cothode of Vg is deleted, and th and R49 increased
in valuc.

To mect the requirement for negntive recciver output tor Rebecca LT U the
cathode follower circuit has been redesigned to provide positive and negative
output signals which arc obtained from the cathode and anode of V7 - V3
regpcectively,

The wmerker pulse has been deleted os there is now no operntional requircment
for it.

518441 1
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Chassis Assenbly Type M2,  Fig. 11

A few wiring changes have been wade to the cable form for use with
Rebecca IL B and IL U but do not affect the Rebecca II system,

Pin 6 on the large 6 way ' plug is comnected to pin 18 an the 18 way plug
since the pain control in Rebecca IT U will be located in the associated control
unit,

vin 16 cn the 18 way plug is connected to 12 on the hiodulator unit and in
Rebocea L0 U will provide a Tronsuitter delay control,

Pin 4 in the swall © way plug is connected to FT.3 to provide acrial change-
ovel reellitics on kebuecca IT B,

The DG -ive line to the switch unit is taken to pin 6 of the small 6~way plug
and the switch motor is connected to pin 5; on serial mubers 401 - 650 pins 5
and 6 on the waall 6 pin plug are shorted together behind the front panel to
switch on the Suiteh Unit Type 115, On subsequent models a detachable socket
will be provided for the plug to facilitate the switching on and off of the motor.
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