


TR 1133A and B

INTRODUCTION :

5 Thls set was the forerunner of the later model
V.H.F. sets in use at the present time, 1.e. TR 1133D,
TR 1133E, F, TR 1133H, TR 1143 and finally TR 5043, which
1s the American equivalent of the English TR 1143, with
which 1t 1is directly interchangeable, both in wiring

and units, power supply etec.

2. Range : Four predetermined frequeneles between
100 - 120 Mc/s. Over distances peculiar tdenormal V.H.F.
5. Communication R/T only. AVC incorporated. _

4. R/T switch is voice operated, but manual switch-

ing at controller may be used to over-ride V.0. if
necessary.

B M.C.W. on one frequency, Range "D", when con-
tactor controlled.

6. TR 1133A - Input 24 volts - 7.3 Amps. TR 1l133B -
12 volts, 15 amps.

Ts - Maln unit and controller, interchangeable with
TROD in a/c.

8. E.M. microphone must be used.

DESCRIPTION:

1. This equipment consists of a number of units:-

l. The Transmitter - Recelver.
2. The Power Unlt.

3. Controller Electric.

4. Junction Box Assembly.

5. Contactor.

2. The main unlt consists of a chassis, into
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which are plugged:-

(a) The Transmitter type T1136A.

(b) The Receliver type R1137A.

(e) The Amplifier type Al1l35A.

(d) The Chassis, containing the frequency
selecting mechanism, etec.

3. Access to the tuning controls is through a
section of the maln cover. NOTE: Never leave locking
screws on cams8 loose, otherwise cams will Jam selector
arms. -

4, (a) Access to transmitter crystals via crystal
door. '
(b) Microphone gain control through hinged cover,
(c) Receiver galn through hole provided in main
cover.

5. The power unit contains a Rotary Transformer
together with control relays, providing H/T. bias and
L/T.

6. Controller Electric similar to TR 5043.

Transmlitter Type T1136A.

Consists of a crystal oscillator, 1lst frequency,
2nd frequency trebler, doubler, and push-pull amplifier
which operates on the 18th harmonic of the crystal.
Crystal frequencies are between 5555 Kc/s to 6666 Kc/s.

Electrostatic screens are fitted between crystals
to prevent spurious excitation of a disconnected crystal.
Crystals are selected by a rotary switch connected to
the frequency setting motor.

The P.A. - push-pull twin tricde is neutralised
and coupled via a suiltable impedance matching coil to
the aerial.

For modulation, the output of microphone and
amplifier is applied to screen of V4, and amplified by
V5 (P.A.) Advantage 1s that less audio power is required.
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For tuning, a meter plug 1s provided at top of
transmitter chassis, together with a switch which connects
the meter wlith the circuits concerned, automatically
connecting appropriate meter shunt.

Swlteh Position Full Scale Current (MA) Remarks
A/2 50 Anode Current V2
Af3 100 n " V3
A/a 100 " o V4

A/5 100 5 N V5
- - No reading-H/T to V5 off
Grid current of V5 H/T
off.

For frequency stabllity, the screen voltage of
V1l (Crystal Osc.) 1s supplied from the neon tube stabil-
1slng network main chassis.

Valves In Transmitter

vVl VT 52 Crystal Oscillator

Ve VT 52 lst Trebler

V3 _ VT 60 (807) 2nd Trebler -

V4 ; VT 60 (807) Doubler

Vo VT 61 Push-Pull Power
Amplifier.

Receiver Type R1137A

Superheterodyne with A.V.C. consists of a push-
pull frequency changer (Vl, V2). Three I/F amplifiers
(V3, V4, V5) on a frequency of 12 Mc/s, having a band
width of 200 Ke¢/s, to allow for a certain amount of
frequency varlation or mis-tuning.

Detector and A.V.C. (V6)(double diode) resist-
ance coupled A/F amplifier (V7). V3, V4, V5 and V7 are
all A.V.C. controlled. For frequency stablllty the
anodes of.V1l and V2, as well as the screens of V3, V4
and V5, and A.V.C. delay voltage of V6 are suppllied from
the neon tube stabllisling network.

The anode voltage supply to V3, V4, V5 and V7
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is supplied via a common metering circult. The changes
in total anode current shown on meter are used for tuning
indication when tuning receiver.

Valves in Recelver

Vi VR 56 Frequency Changer
B VR 56 Frequency Changer
V3 VR 53 1lst I/F Amplifier
V4 VR 53 2nd I/F Amplifier
V5 VR 53 3rd I/F Amplifier
vé VR 54 Signal and A.V.C.
Rectifler
V7 VR 57 Variable Mu A/F
Amplifier

Amplifier Al11355A

This amplifier fulfils three dutles:-

(a) amplifies the receiver output up to
telephone level.

(b) amplifies the microphone output up to
sufficient level to modulate the trans-
mitter.

(c) embodlies a special circult whose functien
1s to work an external relay system (V.0.C.)

(d) sidetone 1s provided because the telephones
are permanently across the output of
amplifler.

(e) by providing two microphones and two sets
of telephones 1n parallel it 1s possible
to obtain i/¢c in multi-seater a/p.

V2 1s a mixing valve used to isolate signal
from microphone and ocutput of receiver. Output of V2
operates through resistance capaclty coupling to Powser
Pentode V3. The output transformer has two windings,
one for modulation purposes, the other for telephones,

Valves 1n Amplifier

\al VR 55 V.0. switching valve.
Ve VR 57 Pre-amplifier.
V3 VT 52 Power amplifier.



Voltage Supply and Stabllising Network.

Since the input from A/c battery 1s liable to
variation, the mors critical voltages are stabilised by
means of a neon tube voltage stablliser.

The power unit has on its armature:-

a) A 12 or 24 volt primary,

b) 6 volt secondary for wvalve heaters,
¢) 150 v - secondary for blas,

d) 300 v H/T secondary.

Control Relays.

o

(a) Master Relay R/4.

(b) Thermal overload contacts Z which open
upon an extended slight overload or a
sudden severe overload.

(c) The main relay G/4 controlled through R/4.
(d) The rotary transformer starting relay K/2,
which operates and short clrcults the
starting resistance R1 when the machine

has reached a predetermined speed.

The bearings of the power unit should be
inspected every 30 hours and, if necessary, repacked
with grease. (8ee instructions for repacking EDG500W).

Controller Electric.

This unit comprises a push button assembly, a
telephone key and fine indicating lamps with anti-
dazzle screen. Is used for selecting the channel to
be operated and controlling transmitter and receiver.



UNITED KINGDOM CONTACTOR

GENERAL

_.This unit consists of a Master Contactor and a
Remote Contactor, and 1s provided to enable automatic.
swltching from & communicatlon range to the D/F range
"D" on TR1133, TR1143 equipment. The accompanying
dlagram shows the electrical clrcult and the mechanical
principle. The electrical supply is from the A/c '
battery.

MASTER CONTACTOR

Consists of a spring driven clock, the escape-
ment of which beats twice per second. Each vibration
of the escapement closes an electricel contact which in
turn transmlts an electrical impulse to the remote con-
tactor. The latter thus receives electrical lmpulses
at a regular rate of 120 impulses per minute. The
-case of the master contactor contains a thermostatically-
controlled heatlng coil which malntains the mechanism
at a constant tempe rature lrrespective of weather cone
diticns - or altitude. An electrical filter is fitted

in tne base to minimize Interference with radio recep-
tion. Further, the wiring is kept away as far as
possible from the mic-tel wiring. The master contactor
1s installed 1n a wocden box lined with sponge rubber
‘and in a/c suspended by elastic shockmounts.

REMOTE CONTACTOR

Incorporates a speclal type of step-by-step
motor, the rotor of which performs one revolution per
minute. During 14 seconds of each mlnute, the rotor
causes an electrical contact to be closed, thus causing
the completion of any electrical circuit connected there-
to, 1.e. the frequency changing relays.

A tumbler switch is fitted for "ON" - "OFF"
switching on the front of this unit, which consists
of a clock-like disl, with a pointer which makes one
revolution per minute. The dial is marked off into 4
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quadrants, one of which is coloured. When the pointer
1s 1n this coloured gquadrant, 1t indicates that the
external electric circuit is completed.

MATINTENANCE.

Consists of checking the contactor against an
accurate timepiece when the accuracy of the former is
believed to be doubtful. Normal inspection of con-
necting cables, etec. '

TUNING OPERATION OF TR. 1133A and B

1. In this section instructions are given for
tuning up and adjusting the TR 1133A and B equipment.
The procedure which is given below must be followed
elther when installing the equipment in an a/c or when
it 18 required to tune the transmitter or receiver in
the course of maintenance tests.

2. The equipment required for tuning and adjusting
on the bench conslsts of :-

(1) Test set, type 5 or 5A.
(11) Test set, type 10 or later equivalent.
(111i) A battery of sultable voltage of at least
40 amp /hours and preferably a charging
booster to malntain the battery voltage
constant.

3. For final tuning adjustments of the transmitter
output stage, which must be done when the equipment 1is
fitted in the a/c, a field strength meter, Test Set,
Type 11 or 98 is also required.

4, The preliminary tuning adjustments should,
except in cases of emergency, be done on the bench. The
Test Set Type 10 or equivalent should be permanently
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connected to the battery via the battery leads and
connected to the equipment whjch 1s to be tuned via the
two ten pln plug and socket connections at the end of
the main unit.

TRANSMITTER TUNING

1 A If the appropriate crystals are not in place 1t
i1s necessary to open the crystal door by loosening the
two self-retaining screws. The crystals may then be
plugged into the crystal platform 1n the lettered spaces

corresponding to the range required. Close the crystal
door.
2. If the crystals are already in place 1t is only

necessary to remove the cover plate on top of the main
cover, exposing the tuning mechanism.

3. Connect up Test Set 5 or 5A via coaxisl cable.
Press button corresponding to the range required to be
pre-set. The system should start up and the frequency
selector mechanism should mcve to the range chosen.
Switch key "4" to the "transmit" position "T". Allow
at least one minute for warming up before any tuning
adjustments. !

4. Using the key (adjusting) slack off the lockilng
screws for the cams for this range which should be
locked by their rockers.

S. Turn the T11l33A meter swlitch to the extreme

left hand position (A2) and the meter swltch on the test
sét to the appropriate position. Using the key (tuning)
tune the first condenser (C3) to give maximum current
reading in the milliameter. This should be of the order
of 0.2. Note this reading. On rotating the tuning
condenser in elther direction the current in the meter.
will be found to fall off very rapldly in one direction
and less so in the other. Turn the condenser in this
latter direction, i.e. on the less steep side of the
resonance curve until the anode current reads approx-
imately 0.9 of 1ts maximum value as determlned above.
This 1is the correct tuning position.



6. Turn the meter switch to the position A.ﬁ'(saéénﬁ.
from left) and tune the second condenser (C.9) Lo give

maximum current reéading. his should be of the order of
G-E‘-
2 Turn the meter switch to the position A.4 (third

from left) ard btune the third condenser (C.15) to give

maximum meter reading. This should be of the order of
0.5.

8. Turn the mster switch to the extreme right hand
position (G. 5) and tune the fourth condenser (C.23) to
give the maximum meter reading. This should be of the
order of 0.2 to 0.4, : :

9. Test for neutralising of the output stage. I
order to do this leave the meter switch in position G.5
and turn the fifth condenser (C.27) over the frequency
band. If the amplifier is not neutralised there will
be a sharp change in the grid current reading (as shown

in the meter} as the ancde circult passes through reson-
ance. 1f the neutralisation is only slightly out, do

not re-adjust until the other frequencies in use have been
tested, as it is posslble that correct neutralisation may
not be maintained over the whole frequency hand, in which
case a compromise muast be struck. The neutralisation
procedure is described below in psra. 15.

10. After checking neutralisation turn the meter
switch to position A.5 (third from right) and tune the
fourth condenser (C.23) to give maximum anode current.
Leave the meter switch in thls position, A.5, after

ad justments.

L1 Tune the fifth condenser (C.27) until a dip in
the anode current is indicated by the milliammeter. Now
turn the meter switch on the test set to the "trans-
mitter output" position, when it reads proportionately to
the output wvolts across the dummy serial. Adjust the
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fifth condenser (C.27) to give maximum output.

12+% The transmitter is now practically 1ln adjustment.
Test to see 'if a slight re-adjustment of any of the con-
densers, except the crystal oscillator (C.3) gives an
increase in output, as shown by the output meter.

13. Affer completing these adjustments, lock all the
cams on the range concerned. Use the key (adjusting)
and be careful not to press downwards on the lockling
screw as this may force the cam slightly out of align-
ment. A twlsting motlion between the thumbs and-fingers
ls sufficient, without using force. Do not use pllers
or any other tool to tighten these screws as it 1s very
difficult to replace broken locking screws. " iEs

14, Repeat the above operations for‘each of the
frequencies on which the transmitter is to operates.

If the neutralisation is correct on at least one of these
frequencies, no further adjustment of this is necegssary.
If not, proceed as follows.

15 Switch the meter switch to the sixth position.
If the neutralisation is badly out of adjustment, first
adjust the two neutralising condensers (C.25 and C.26)
so that they are both about half in and approximately
equal. To do this it is necessary to slack off the
iocking screws, which are accessible through the slots
In the base plate of the neutralising condensers mount-
ing, by means of the key (adjusting). Neglect to do this
will certainly result in damsge. On no account attempt:
to loosen the locklng screws with the meter switch in
any position but the sixth. Serious damage may result

otherwise, apart from a danger of shock to the operator.
The neutralising condenser may then be adjusted by means
of a screw-driver inserted through the holes in the base
situated underneath the neutralising condenser. Now-
swing the circult tuning (C.27) through the resonance
polnt and adjust the neut?&;lSlﬂg condensers until the
change in grid current when the anode clircult passes
through resonance is reduced to a minimum The two
neutralising condensers should always -be approximately
-balanced, as may be checked by viewing the locking screws
through the base plate of the cendensers.




B
-

: 11.
16. Check that the neutralising is not far out of
adjustment on any of the pre-set frequencies and make any
minor adjustments which may be necessary and then tighten
up the locking screw of the neutral ising cohdensers.

17. After neutrallsing always perform the operations
described in paras. 4 to 11, slacking off the cam locking
Screws where necessary.

18. Re-adjustments should only be made Wwhen there
are Ilndications of an abnormally low output, whether
shown Dy llstening testa or by use of the test set
Type 5 or SA.

19, ‘After the transmitter has been tuned-on the
bench the tuning of the output stage (C.27) should be
checked in the afe with the complete equipment connected
up ready for flight.

20. Switch on and set key "U" in position "T", Set
up a field strength meter, Test Set Type 11 or 98 near
the a/c aerial, say on the wing or tail of the a/c.

Tune and adjust the fleld strength meter to give about
half scale deflsction. Slack off the locking screw (E)
of C.27 on the range being tested and re-adjust C.27

to give minimum deflection (maximum field strength) on
the meter. Tighten the locking screw on C.27 and
repeat for the other frequencies in use.

21. It may be found by experience that no re-adjust-
ment is necessary after tuning with the test set, but
the above procedure should never be omitted if a new
test or afg has been used, as varlations may occur
between different a/c aerials or the dummy serials in
the test sets.

2E . All testing work carried out In an a/c on the
ground should be done with the ald of the engine start-
ing battery truck (battery cart). The normal a/c
battery is rapldly dlscharged by the load taken by the
TR. 1133A or B.

RECEIVER TUNING.

1. Connect Test Set Type & or 5A. The meter
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socket 1s here connected to the meter plug situated
inside the tuning compariment on the bracket attached
to the aerial relay.

2. Preas the button corresponding to the frequency
range reguired to be pre-set. Observe that the tuning
mechanism operates on this range. Switch key "U" to

the "receive" position "R". Allow at least five minutes
for warmming up before making tuning adjustment.

3. Using key (adjusting) slack off the locking
screws of the cams for this range, which should be
locked in position by their rockers.

4, Using key (tuning), tune the oscillator con- "
denser (C.3) on the receiver to give minimum current in
the milliammeter on the test set. As 0.3 13 tuned
through resonance there 1s a sharp dip in the meter
current reading and the bottom of this dip 1s the correct
tuning point. It is just pessible that an unwanted
harmonic of the crystal in the test set may produce
another dip in current in the meter. If this should
occur, tune to that point which gives the greatest dip.

L Rotate the aerial condenser (C.l) slightly and
retune C.3 as in the previous paragraph. If the
current in the meter shows & greater dip than befors,
move C.l1l slightly further in the same direction as
before and again retune C.3. On the other hand, if
the current dip 1s not so pronocunced after retuning C.3
this shows that C.l1 has been moved in the wrong dlr-
ection. Carry on in this fashion, alternately moving
C.1 slightly and carefully retuning C.3 until ths
greatest posslble dip in meter current has besn
obtalined. The recelver 1s correctly tuned when 1t

ig impossible to preduce any further dip in the meter
current by any other comblnation of value of C.1l and
C.5. A maximam dip of &5 divisions in the meter read-
ing is normally obtained.

6. When tuning, be careful not to push the con-
denser apindles out of position in a vertical direction.
In order to provide esasy operatlon for the mechanlcal
control system, there is always & certaln amount of
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slack In these spindles. This 13 not deleterious in
normal operation since it 1s all taken up by pressure
of the rocker on the face of the cam. In the tuning
operation, however, this slack may be found objection-
able. Its effects may be alleviated in part by apply-
ing the tuning key to the hexagon nut at the end of the
condenser spindle in such a position that 1t 1s nearly
horizontal during the tuning operation.

T Lock the aerial and oscillator condenser cams.
Use the key (adjusting) and be careful not to press
downwards on the locking screw as this may force the cam
slightly out of alignment. A twlsting motion between
the thumb and fingers is sufficient without using undue
force. Do mot use pliers or any other tool to tighten
these screws as i1t is a difficult job to replate broken
locking =crews.

8. Check the accuracy of setting by pressing firat
the button corresponding to another frequency and
then the desired one again. so that the cams are first
moved away and then back to thelr present position.

9. Repeat operations given 1n paras. 2 to 8 for
the other pre-set frequencies. Replace the cover
plate after tuning. :

10, - Re-ad justments should only be made when there
are Indications of abnormally low sensitivity, whether
shown by llstening tests or by the use of Test Set Type
5 or BA. j

: i B Owing to the varying characteristics of a/c
aerlals at different frequencies it 1s necessary to
check the aerial tuning of the recelver after install-
ation in the a/c. This should be done at the same time
as the  transmitter aerial condenser is tuned after
installation.

12, To check receiver aerial tuning proceed as
follows:-

(&) TR. 1133A or B is installed in a/c and
working on a/c aerial.
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(b) Insert plug on flex from Test Set Type 5
or 5A into recelver socket on aerial relay
bracket to measure A.V.C. 0f receiver.

(¢) Set Test Set Type 5 or 5A to "REC AVC"
position and remove trystal from Test Set
Type 5 or 5A. SeEi

(d) Using elither the general transmitter or
the transmitter of another a/c to give a
carrier on the correct frequency to the
aerial condenser (C.l of the recelver to .

- give maximum A.V.C. dip.

(e) Lock the cam in this optimum position.
~ (f) Repeat at all frequencies in use.

AMPLIFIER ADJUSTMENT

p £ The only adjustment required on the amplifier
is the setting of the galn control (R.4) and the tele-
phone winding tap. The adjustment of the audio gain
control (R.24) on the recelver is, however, closely
related to this adjustment and is, therefore also dealt
with in this sectlon.

2, The gain of the amplifier on "side tone"
operation can be adjusted relative to that on "modul-
ation" by means of the tappings provided on the output
transformer telephone winding. ;

Se “This tap should be adjusted firsat and the
correct tapping point can only be found by experiment

on the actual type of a/c in use. It has been found
that in any given a/c pllots will work at a fairly
constant side tone level. Hence, if 1t is found that
deeper modulation 1s requlred, the telephone tap should
be moved down, e.g. from tap 7 to 6. If overmodulation
is suspected the reverse should be tried. The correct
tap will also, of course, depend ‘on the number of tele-
phones in use in the a/c.

4. . The maln gain control R.4 should next be adjusted.
The setting of this wlll also depend on the type of a/c
in use.
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Reducing the gain (turning anti-clockwise) will have

the effect of increasing the ratio of signal to a/b
nolse level when modulating, but wlll also necessltate
the pllot speaking more loudly in order to get side tone.
A compromise between these two factors must be struck

in setting R.4. It may also be found that the ratio

of microphone signal to a/c noise level has to be
increased 1n order to prevent spurious nolse operation
of the volce operated switching. This can also be
effected by turning down the gain on R.4, _

5. Finally, having obtained satisfactory results
with the above adjustments, the audio galn control R.24
on the receiver should be adjusted. This control only
affects the strength of telephone signals on reception
and R,24 should be so0 set that a comfortable signal

is obtailned in the telephones on reception.

N Once these adjustments have been found for
any particular type of a/c, the taps and gain control
settings can be adjusted on the bench,

T The amplifier gain control setting may be
reproduced by noting the angular displacement of the
volume control from one of its extreme positlions,

The recelver galn control may be adjusted with the
halp of the Test Set Type 5 or 5A and an output meter
"across the telephone output from the ampllifier. The
galn 1s adjusted to glve a standard output on the
output meter when a signal of standard strength and
frequency 1s iInjected into the receiver from the Test
Set.
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PERFORMANCE TESTS OF TR.1133A OR B IN AIRCRAFT

1. These tests, which have been primarily designed
to check the wiring and equipment in the alrcraft, should
only be carried out after the individual units and com-
-plete equipment have been tested on the bench and found
to be satisfactory.

2 Connect up all plug and socket connections on

the junction box assembly to thelr appropriate positions
on the equipment. Connect up the engine starting battery
to the equipment by means of the connections provided for
the purpose on the alrcraft.

g Plug a head set into the mlc-tel sockat provided
on the junction box assembly.

TEST 1 .

¥ I - Allow about five seconds between each of the

following operations;-

Press button A slowly Rotary should start.

" OQFF - stop.

" n B t i " n atart.
" " OFF " = " n ‘stop.
i " C n - " J: start.
L 1 OFF 1" = " L stop.
i n D 1‘1‘_ - mn n Et&rt-
" n OFF t G oon "n- Stﬂp.

TEST 2

5 Hold "OFF" button down and depress each of

the buttons A, B, C and D in turn. Rotary should not
start.

TEST 3

1 Remove the tuning cover from the main start.
2. Set key "U" to "VO" position.

e Press each button A, B, C and D in turn,

allowing time in each case for the selector
drive mechanism to come to rest. The rotary
should not stop. :
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B-

TEST 4

1.

TEST 5

1.
2.

3.

4.
5.

6.

. 17,
The appropriate lamp on the controller should
light in each case. -
The cams on the transmitter and recelver should
operate in the correct sequence, i.e. A, B, C,
D in order, counting from the panel tcwards the
gelector motor.

Start up by pressing any one of the buttons &
B, C or D and allow time for the valves to warm
up.

Set key "U" to position "vQ",.

Shout intc the microphone and watch the aerial
relay T/13. T/13 should release almost immed-
fately the operator speaks. On cessation of
speech T/13 should operate and lamp Lr light
after an interval of 1% to 3% seconds.

Short points 7 and 10 through the socket, Type
C, on the junctlion box. T/13 should remain
operated whether shouting into the microphone
or not,

Open circult points ¥ and 10.

Note that lamp Lr 1s all right.

Move key "U" to position "T"., T/13 should
release and Lr go out. Shout into the micro-
phone, T/13 should remaln released and Lr go
out,

Move key "U" to position "R". T/13 should
operate and Lr light.

Start up by pressing buttons A, B or C.

Connect externally points 1 and 9 through the
two-pin socket Type 11 on the junction box,

The selector motor should move to position "D"
and lamp Lr light.

The aerial changeover relay T/13 should release.
There should be a continuous 1,000 cycle tone
In the %telephones.

Observe that all the foregolng requirements are
not under each of the conditions given below.
Check that lamp Lr also operates as follows:-



KEY "U"

HRIT
"H"
Htr{}rr
H"roﬂ
HTH
HTII :

TEST 6

e

1.

g
5

18.

VOICE OPERATED SWITCH LAMP IR
Normal Lit
Shouting into miec. Lit
Normal Lit
Shouting into mic. Out
Normal out
Shouting into mic. Qut

Open contacts 1 and 9.

Connect up test set, type 5 or 5A in the same.
manner as in the bench test. Connect an 0-30
ammeter 1n the battery supply lead.

Set key "U" in position "TW,

Depress each push button in turn and note that
the output power readings obtained on the test
set are the same as those obtained on the bench
test at the same input voltage.

Read the total input current and note that
this is of the same order as obtained on the
bench test.

Speak into the microphone and note that the
transmitter is modulating as evidenced by an
increase of the power output on the test set.
Listen to the sidetone and note that it is
satisfactory.

Connect up Test Set, Type 5 or 5A, in the

same manner as in the bench test.

Connect an output meter across the telephone
terminals as 1n bench tesst.

Set key "U" in position "R",.

Depress each push button in turn and note that
with the same test set output the same readings
are obtained as in the bench tests at the same
input voltage.

Read the total load current taken from the
battery and note that this is of the same order
as obtained on the bench test.
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: 20.
TUNING PROCEDURE FOR 1143

The layout for tuning (see fig. 13} 1is identic-
al with that given in fig. 12, except that the contactor
and aerial are not fitted, and a test set, S5A, is con-
nected to the transmitter-receiver as shown. A 12 or
24 volt battery of capacity 250 or 125 amp/hrs. should
be used, according to whether a power unit, type 15 or
16, is employed. With the test set type 5A it is
essential that an artificial aerial, type 14, should be
used.

Having completed the connectlion of the test
cirecult, the necessary crystals and valves should be
fitted in position in the transmitter, receiver and
amplifier. It should be noted that the operational
frequency of the transmitter is 18 times the resonant
frequency of the erystal, while the frequency Fr of the
receiver crystals in kc/s may be determined by the
formula:-

Fr = Ft = 540 kc¢/s.
where Ft equals the transmitter frequency in XTAL kec/s.

TRANSMITTER TUNING

B 7 ' The meter sockets of the test set type 5A
should be connected to the transmltter and recelver
metering plugs and the aerial type 14 connected to the
aerlal socket. The transmi tter-receiver should then
be switched on, using the button on the controller
corresponding to the lowest frequency and also settling
the key switch to transmit. After allowing approx-
imately two minutes for the equipment to warm up, tun-
ing may be started as follows:-

2. Set the switch P in the release position
(pointing outwards from the cover) and loosen the
locking nuts on the condenser spindles about 1% turns
from fully locked position counter clockwise, set the
meter switch on the transmitter to position 1 and that
on the test set to trans-anode position. The awitch

P should be reset in the operative position (lying flat)
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and the appropriate tuning condensers Tel, TcZ2, Tc3,
Tc4 and TecS5 should be set by movement of the polinter
to the approximate frequency. Tecl should be adjusted
until the current indicated on the meter is a maximum,

L The condenser Tc2 should next be adjusted until
the current indicated with the meter switch in position
2 18 a maximum and the condenser Tc3 and Tc4 should be
similarly adjusted with the meter switch 1in positions

3 and 4 respectively.

4, The meter switch should then be set in position
5 and the condenser Tcb5 carefully tuned to maximum meter
reading. This completes the preliminary tuning oper-
atlon, which should be performed ss rapldly as possible
to avold overheating the valves.

B The meter switch should now be turned to
position 6 in order to measure the total grid current

of V205 and V2086. Condenszsers Tc4, Tc3 and Tc2 should
be carefully readjusted in that Drder to obtain a
maximum reading in position 6. If this reading

exceeds 50, the condenser Tcl should be detuned towards
the high frequency end of the scale untll a reading of
50 1s obtalned. This amy again necesslitate a readjust-
ment of Tc4, Ted and TcZ. ‘If a reading of 50 cannot

be obtalned, then Tcl should be adjusted for maximum
obtainable reading, provided that such adjustment renders
the final position of Tcl on the high frequency side

of resonance,

8., The high frequency end of the scale may be
identified by noting that the anode current of V202,
when the meter switch is in position 1, decreases more
gradually than when Tcl is moved in the lower frequency
direction. If no grid current can be obtalned the
preliminary tuning operations should be repeated with
greater care.

T The tuning process should then be carried out
nn the other channels in order of increasing frequency,
the procedure being the same as before. After tuning

all four channels, the switch P should be set in the
release position and the tuning condensers locking nuts
gently turned clockwise, using the krnurled clamp nuts.
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Continue movement until nut is tight. This locks the
cam assemblles. Finally reset the switch P in the
operating position and read meter current in all six
positions at all four frequencles. A large change of
current 1in any position at the different frequencles
will indicate mistuning, which should be corrected by
repeating the tuning procedure of the stage effected,

8. When the transmitter is flnally tuned, the meter
readings should lie withlin the limits given in the follow-
ing table. These values are to some extent dependant

on the frequency and tend to increase as the frequency
increases, If the readings fall very far outslide the
specified 1limits even after thoroughly checking all tuning
adjustments, reference should be made to the Instructlions
given In precautions and maintenance.

Swltch position 1 2 35 4 5 6
_No greater than 62 70 82 65 50 50
Not less than 42 40 60 55 40 35

These flgures assume that the power unit suppliles
the following voltages on load:-

H: T 300 wolts
. Blas _ 150 volts at generator or 120
volts at transmltter.
L.T. . 12.6 wolts at btransmitter or 13.1

volts at generator.

RECEIVER TUNING

e The receiver 1s simllarly tuned, after inserting
the crystals and loosening the tuning cam locking nuts
by about one turn as before. The test set control switch .
should be moved to the position Rec.-Avc. and the key
swltch on the controcller set to recelve. The press
" button corresponding to the lowest operating frequency
should then be depressed after resetting the switch "P"
to the operate position.

set
& The test/should then be set in operation at the
required frequency, uslng the appropriate crystal. The
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output should be set at maximum. The frequency of the
crystal (7x) is given by the expression

Fx equals Fs = I.F,
18

where Fs equals signal frequency in me/s and I.F. equals
intermediate frequency (9.72 mc/s).

3. The recelver unlt tuning condensers should then
be set manually to the aspproximate operating frequency

selected and adjusted in the following manner.

4, Swing Tc6, Tc7 and Tc8 until an audic output

is heard. With large output from the test set, type
oA many responses may be obtained whilst swinging Tcé
hence i1t 1s Ilmportant to reduce this output until the
response corresponding to the smallest input is
obtained. Having identified the correct response in
thils manner, Te6, Te7 and Te8 should be adjusted in
that order until the maximum sensitivity is obtained.
Particular attention should be given to the adjustment
of Te8. As stated in para. 29, this controls the tuning
of the cathode feedback circult to the crystals and,
provided that the crystal in use is of normal activity,
the characteristic of this circuilt will be flat and no
definite tuning point may be obtainable. In 8ll cases
1t is important that Te8 should be set to the same
approximate scale setting as Tc6é so that if for any
reason the the activity of the crystal should decrease,
the cathode feedback circuit will be correctly tuned

to assist the requisite drive from the anode circuilt

of V303.

O The tuning operations described may first be
carried out aurally as stated, but the final tuning
should be carried out using the A.V.C.meter in the

test set, and adjusting until the maximum "backing off"
is observed. The test set output must be reduced
during the final tuning until a "backing off" of
approximately 10 scale divisions is obtained. Under
these conditions more accurate settings of Tc6 and Tc7
will be obtainable.
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- B, The tuning operation should be performed for
the three higher frequencies in ascending order, swltch
"p" released and the mechanisms finally locked as for
adjustment of the transmitter. The switch "P" should
then be reset in the operate position and the tuning
checked by reading the current at each frequency in turn,
using the same output settings for the test set, but
resetting the test frequency each time. The current
reading at each frequency shnuld be approximately equal.

L7 On completion of the tuning, the instrument
should be installed in the aircraft and connected up.

A test set, type 11, should be used to check the radla-
tion of the transmitter on all frequencies and the out-
put tuning condensers readjusted, if necessary, to obtain
maximum output. Instructions for the setting of the
lock of the S/R switch of the coritroller electric are

to be obtained from the signals officer. The setting

of the contactor is dealt with in Section 2, Chap. 4 of
AR, 1186,

SETTING UP OF AMPLIFIER

1. Referring to fig. 19, control A (R 423 in fig.
1) on the top panel should be adjusted with the micro-
phone switch until the standing current 1s 50. The

gain control B (R 402 in fig. 1) should then be adjusted
to reduce anode current to 45 with the engine running
and the pllot's microphone switched on.

-QPERATION IN THE AIR

Switching on and selectlon of the required
frequency 1s effected by depressing the appropriate
push button on the controller electric and switching off
is similarly effected by means of the off button. Where
full facilities, namely Send, Receive and V/0. are
required 1t wlll be necessary to set the key switch
lock in the release position, otherwise it will be
necessary to hold the key switch over in the T position
for transmission or it will revert to the recelve
position
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PRECAUTION AND MA INTENANCE

The equipment should be kept 1in good, clean
condition throughout, dust being removed by blowing out
with clean, dry alr wherever necessary. All key, relay
and plug contacts should be cleaned at intervals with
carbon tetrachloride, care being taken not to deform them
in the process. Sultable procedure 1s to pour a few drops
of the liquid over the contacts, then operate the contacts
manually several times. Moving parts of the tuning
mechanism and tuning motor, ete. should periodically be
lubricated with a trace of antl-freezing oll, applied to
the bearings with the end of a plece of wire dipped in
the. oill. No oll should be applied to the variable con-
denser cam assemblies, nor to switch contacts nor
insula tors.

: On no account should any of the trimming con-
densers of the receiver ganged condensers nor the I/F
tuning adjustments be interfered with, except by author-
ised personnel provided with the appropriate testing
equipment. The same applies to the pre-set variable
reslstance controls on the receiver and amplifier.

CONTROLLER

Apart from contact cleaning and lubrication
of the press button mechanism and key switch detent, the
controller should need no maintenance. Renewal of pilot
lamps, when necessary, may be effected by removing the
front panel assembly, held by two screws, extracting the
lamp cap with pliers and withdrawing the affected lamp
by means of an ordinary pen holder. The renewal may be
pushed home with the finger tip, followed by a pencil.

POWER UNIT

1. Power unit should be cleaned periodically by
blowing out and the brush gear inspected to ensure that
the brushes slide easily in their holders and are firmly
held against the commutator by their springs. Brushes
showing signs of excessive wear should be renewed and
the fit of the new brushes checked.
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2. If the commutator appears to be excesslvely -
coated with carbon dust, this should be removed by blowlng
out, removing the brushes for the purpose. The relay
contacts should be cleaned as previously described.

T - The dust cover of the voltage regulator should
be removed after unscrewing the three captive nuts and the
interior cleaned. If the insulation resistance as
measured between the live parts and the frame 1s less

than two megohms, the Iinsulator should be cleaned and 1f
this measure fails to correct the fault the regulator
should be renewsd.

4, Referring to fig. 2A, 1t will be seen that the
rotary transformer in the power unit is provided with
three field windings, the shunt field, the series field
and the boost fileld, The L.T. output voltage is fed to
the regulator coll RC of the carbon pile through the
variable resistance, Rl. This resistance is set and
should under no circumstancebe altered by unauthorised

Qersonnel.

Should the input woltage tend to rise, the
current through the boost field winding F3 wlll be increased
causing the resistance of the carbon plle to increase
alsoc. As the pile is in series with the boost fleld
winding, the current through this field winding willl
decrease and the field strengfth will also be decreased.

The boost field winding is arranged to oppose the main
shunt field winding F2 of the motor only. Any increase
in output voltage will therefore cause an increase in the
shunt field strength. The machine will then slow down,
tending to restore its output voltage to the original
figure. The reverse effects will be obtained should

the output voltage fall. The speed of the machine will
accordingly tend to increase as the input voltage decreases.
Reference to the circuit of the power unit, tvpe 15 in
fig. 2A will facilitate a clear understanding of this
action.

5. Az stated in para. 4 the current flowing in the
regula tor coll is controlled by the setting of the pre-set
resistance Hl. The carbon pile regulator will only

operate correctly if the large adjusting screw in the base
of the unit is correctly set, TFailure to operate correctly
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18 shown by large varistion of output voltage wlth Input
or failure of the rotary transformer to =zettle down to a
steady speed. Such conditions should not be allowed to
persist as it willl rapidly cause damage to the carbon pile
regulator.

BENCH TESTING

1, Before commencing any tests on the power unit,
tvpe 15 or type 16, the unit to be tested should be allowed
‘to run for a period of not less than 5 minutes under full
load conditions at minimum input voltage respectively.

The input voltage should then be lncreased approximately

to 12.5 volts or 25 volts, when the L.T. output voltage
should lie between the limits of 12.8 and 13 wvolts.

2. If the L.T. output voltage does not lie within
the limits, the unit should be switched off and a slight
adjustment made to the voltage regulator core adjusting
socrew to which access 1s provided through the base of the
unit and the unit again tested for correct output voltage.

T Assuming that the output voltage lies within
the 1limits prescribed, the following measurements should
then be made.

Each unit under test should be capable of
supplying continuously the following outputs when run
from a supply voltage ranging from 11.2 to 14 volts in
the case of the power unit type 15, and 21.8 volts to 29
volts in the case of the power unit type 16.

L.T. 3.9 amps. for 13 volts.
M.T. lo ma. at 165 volts for power unit type 15.
M.T. 10 ma. at 150 volts for power unit type 16.

H.T. 260 ma. at 300 veclts for power units type
15 and 16.

All voltages should be measured at the input
and output plugs with a sultable meter.

4, Instabllity. If, on initial test, the rotary
tranaformer in the power unit does not settle down to a
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steady speed, which will be indicated by large varlations
of ocutput voltage, the carbon plile compression adjusting
screw may be screwed gradually in a clockwlse direction 1n
progressive steps until the speed variation just ceases.
From this point the compression adjusting screw should
‘be further rotated in the same direction by 45 degrees as
a safety measure and the voltage regulator core adjusting
screw readjusted as required.

5. The adjustments described in the preceding
paragraph must in no cffcumstances be carried out by
unauthorised personnel.

If conditions of satisfactory stability and
regulation are not fulfilled by these adjustments, the
power unit should be readjusted.

TRANSMITTERS

1. If any difficulty is experienced in tuning the
transmitter to obtain the required output or grid current,
one or more of the valves may need renewal. A faulty
valve 1s usually indicated by the fact that when the set
is tuned the anode current of the earlier valves will be
high while those of the subsequent valves will be low,
When changing the valves, it 1s convenient to remove the
top cap connections by leverage, using the end of a screw-

driver. When two valves have a common retainer, both
caps and retainer should be removed before changing the
valve. In the case of the valve V205 and V206, the

locking clamp at the base of the valve should be loosened
by unscrewing the clamping screw.

2% A check of the efficiency of the valves may

be made by checking the anode current of each valve when
its anode circuit is tuned. This entails tuning Tcd with
the meter switch in position 1, Tc¢3 in position 2, Tc4d in
position 3, TcH 1n position 4. A pronounced dip should
be observed at resonance in each case.

NEUTRALISING PROCEDURE FOR TR.1143

5 - Neutralisation of output stage may be necess-
itated after changing output valves or for other
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reasocns. Faulty neutralisation is indicated by instabil-
1ty when the equipment is set to receilve and high input
is applled to the pilot's mike, in which case a howl may
be heard in the recelver, or the receiver may be blocked.
Alternatively, the transmission may be terribly distorted.
A check of the neutralisation may be made after releasing
switch "P". Switch equipment to recelve and short cir-
cuit contactor contact at the transmitter. This will
set amplifler oscillating and apply high modulation volt-
age to V205 and V206 (P.A.). Most convenient place to
short contactor is at the junctlion box. With meter switch
in position 5, verify whatever positions (relative) of
‘Tc4 Tcd within complete frequency range, no meter reading
1s observed in these conditions. If no reading 1is
cbserved, tranamitter is correctly neutralised.

2y If ms a result of the test prescribed in the
preceding paragraph, output current is found in position
5, 1t will be necessarv to re-neutrallise transmitter by
proceeding as follows:-

Remove amplifler unit - set equipment at
transmlit - after inserting crystal for 6225 kc/s or a
crystal of the nearest frequency to this avallable, tune
set as described in the tunling procedure. Then set
swltech to position 6 and adjust Tc4 to maximum - set
swltch to position 5, adjust TcS5 to maximum. If the
reading exceeds one division full scale corresponding to
100, readjust neutral isation condensers C219, (220 untill
meter reading becomes less than one division, then repeat
test procedure described in para. 1l. :

3. The neutrallsing condensers are adjusted by
moving shutter upwards or downwards after loosening
clamping screws; these should only be loose enough to
permit easy movement of the shutter when pushed down by
a screw-driver applied as a lever between tabs on the
shutter and chassis. When making final adjustments 1t
is advisable to tighten one of the clamping screws and
plvot the opposite side of the shutter down as necessary.

4. As a gulide to the directions of movement necess-
ary, 1f the frequency at which a reading was obtalned
(under the described conditions in para. 1), 1lies at the
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low frequency end of the frequency range, move the shutter
upwards and if at the high frequency end, move the shutter
downwards. Adjustment should be continued until con-
ditions in para. 2 are satisfied and operation should
again be checked in accordance with the test glven in
para. 1.

5. Note as regards changing valves that the valve,
even if unsuitable in one position, may be frequently
useful in another position, 1.e. a valve which will not
perform in a proper mahner as a frequency trebler V3 or
doubler V4 may be suitable for use as an output valve

in position V5 or V6.

G. Apart from poor neutralisation apparent trouble
in tuning the output stage involving low output readings-
in position 5 with normal performance of V5 and V€ may
be caused by fallure of monitor valve V7, or the wrong
. setting of the monitor coupling condenser C310. If the

- locking nuts of movable disc of this component have
become loose, C310 may possibly have been set too far
away from Tcb5. The normal poslition of this disc is
approximately two-thirds of an inch from the nearest point
of the stand off insulator.

g If difficulty is experienced in tuning Tec2, Tcd
or Tc4 at extreme end of frequency range scale, this may
be due to either C210 or C214 having become displaced
(due to maintenance repalrs or careless handling) from
thelr correct positions so that they are in close prox-
imity %0 the chassis or other earthed component. Alter-
natively a faulty valve may cause this trouble.
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VOLTAGE AND CURRENT ANALYSIS FOR TR.1143

All measurements made with Avometer Type F,
Stores Ref.103/1. Transmitter Unit Type 17.

STATIC CONDITION

Test Freq.in| Meter V-1 | V-2 | V-3 V-4 V5-61 V-7
Mc/s. |Setting
Anode-Earth - 0-400 V4 165 | 280 | 300 | 298 | 295 -
Screen-Earth - 0-400 V. 72 {170 | 236 | 242 | 190 -
Bias =Earth - |0-400 V. - 58 T3 | 100 26 -
Anode Current - 0-1 mA % 0.9ma| - - .- 0.13 -
|

DYNAMIC CONDITION

Anode-Earth 108 0-400 V.| 217 | 225 | 300 | 270 | 280 -
Screen-Earth | 108 {0-400 V.| 115 | 120 | 193 | 180 | 150 -

Rias -Earth 108 0-400 V. - 58 TS5 | 102 27

Anode Current | 108 0-1 mA ® 5|.45 | .47 | .59 | .56 .44

Anode Current | 124 O-1mA | 5| .49 | .55 | .68 | .51 .47

Grid Current 108 0-1 mA - - - - .90 -

Grid Current 124 0-1 mA - - - - .36 -
NOTE : - Current readings : 75 ohms 0-1 mA meter range

except for currents marked =
where 0.0l amp. range is used.




RECEIVER UNIT TYPE 19

STATIC CONDITION

: Test V=1

V-6 1V-7

l
| Anode -Earth!240
;Screea -Earth {200
iGathode—Earth'l.E

|

270 |250 [240 |240
240 1250 [100 1100
3.4 20| - (2.3

i
:240{240
100 200
2.5|1.6

DYNAMIC CONDITION

Test V-1

V-2 |V-3!V-4|V-5

V-6 V-7

V-8

Ancde -Earth!240
Screen -Earth{ 200
Cathode~Earth,1.6

2701240 |260 240
240 |240 |150|100
tz.4| 25| - |2.3

i I i

2401240
100|200
2.3|1.6

200

NOTE: - (1)

(11)

32.

Total Current
m 79 mA

Total
Current =

74 mA

A1l dynamic readings cbtalned at point
of relay release at frequency 110 Me /s.

All readings taken on 0-400 V.D.C. Range
except V3 cathode on 100 V.D.C. Range
and all other cathodes on 10 V.D.C. Range.
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VOLTAGE READINGS

33,

; I
Test vl vel v3 | va/vs| va/vs| ve V6
: £ | © No |30 mV| No 30 mV
i ~ ! "Input| Input| Input{ Input
Anode -~Earth|130|290 297 | 297 297 230 290
Screen -Earth| 60| - 40| 265 | 230 - -
Cathode-Earth |3.0| - i 0.9 } T - - - -
CURRENT READINGS
e |
Test | V1| v2] V3| v4/V5|V4/V5| V6 V6
iCurrent Working . ! 30 mV 60 mV| No 30 mV
{ i -~ Input Ingut Input| Input
' Anode Current [0.6(5.5| 1.2 33 0 5 i -
| Screen Currenfjo.2| - | 0.35 5.8 14 o i -
|

NOTE: -

(1) Total bias current, i.e. through R19 - 1.2 mA

(11) Voltage to earth at junction of R18 and R19

- 35 V.

Voltage to earth at junction of R17 and R18

- 26V

Voltage to earth at junction of R15 and R17

- 6.0 V.

(ii1) All voltage measurements made on 0-1000 v.

range except cathode voltages taken on 100

and 10 V.

ranges.

V.

Power Units Types 15 and 16

Power Unit Type 16

Input brush rocker pressure

H.T. output brush rocker pressure-
H.T. output brush rocker pressure-

- 9

3
S

L.T. output brush rocker pressure- 6

ozs.
L pzs.

% o} 4: I
0z3,
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Power Unlt Type 15

Input brush 'rocker pressure - 6 ozs,
Fower Units should be lubricated as follows:-

Two drops of oil type 34A/60 applied to
each bearling after every 30 hours running.



COMPONENTS OF TR. 1143

POWER UNIT

05.

Ref. Value Ref, Value
R1 12 ] 002 mf
R2 O or Q.3 c4 002 mf
R3 C5 .002 mf
GL . 001 mf 06 .002 mf
gg . «001 ‘mf _ T 002 mf
CHASSIS

R101. * S5900 Cl0o3 2 mf
R102 47 Cc1l04 2 mf
R103 53 Cl05 20 mmf
Cl01 2 mf Cl1l06 . 0003 mf
clog 2 mf

TEANSMITTER
R201 100000 R219 620
R202 15000 ' R220 1000
R203 100000 R221 1000
R204 47 R222 10.72
R205 100000 R223 1.92
R206 15000 ' R2E26 47
R207 150000 R227 6200
R208 39000 R228 6200
R209 47000 R229 6200
R210 39000 R230 6200
R211 1000 . R231 47
RZ12 47000 R232 47
R213 R233 6800
R214 R234 27
R215 15000 R255 42
R216 15000 R236 9100
R217 23 R238 47000
RZ218 620 R237 9100



TRANSMITTER (Cont'd.)

Ref'. Value Ref. Value
c201 1.6 mmf R224 1.92
c202 .005 mf R225 0,786
C203 .005 mf ce24 .0003 mf
204 .001 mf ce25 .001 mf
C205 200 mmf
C2 06 .005 mf AMPLIFIER
Cc207 .005 mf RGP
208 .005 mf R401 47000
£209 .001 mf R402 1M
c210 100 mmf R403 1M
c211 .001 mf R404 1 M
cgl1e .0005mf R405 1M
0213 .0005 mf R406 1M
c21l4 100 mmf R407 2.2 ¥
c215 .001 mf R408 200000
Cc216 8 mmf R409 1000000
c217 .0005 mf R410 1M
c218 .005 mf R411 2.2 M
c219 R412 600
0220 R413 3300
ce2l 20 mmf R414 100000
R415 4700
ceeeg 20 mmf R416 7500
0223 + 0003 mf R417 15000
C226 .001 mf R418 7500
ce27 .001 mf R419 68000
ce28 .001 mmc R420 680000
Cc229 .0005 mf R421 2.2 M
C230 .0005 mf R422 470000
0231 1 mmf R423 470000
0232 .001 mf R424 600
0233 .001 mf R425 10000
234 .0005 mf R426 10000
0235 .0002 mf R427 0.5 M
: R428 470000
TCl 3.2/20 mmf R429 100000
TC2 3.2 20mmf R430 2.2 M
TC3 3.2/20 mme R431 1M
TC4 3.2/9.1 mmf R432 2.2 M
TC5 2.8 /6,1 mmf
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Ref'.

Ref. Value Value
AMPLIFIER (Cont'd.) _
s e R314 100000
hla s o0 R315 47000
R435 1M D
R436 4700 it 2000
e A R318 10000
C401 100 mmf T2 ~0000
s g R320 100000
Sl R321 100000
c404 300 mmf Hoee BR00G
€405 0.01 mf Biis S e
s Qe s R324 10000
e Sre R325 100000
il Rrap it R326 100000
i St R327 68000
C410 0.25 mf R328 330
e - R329 10000
0412 0.25 mf R3350 47000
C413 0.5 mf R351 220
Sty e et R332 10000
S g oy R333 47000
oAb g R334 200000
ogie il R335 470000
cals 0.1 mf R336 82000
R337 33000
e R338 2.21
RECEIVER R339 4700
R301 10000 R340 68000
R302 47000 Ro4l 22000
1502 o R342 22000
R304 100000 R543 2.2M
R305 47000 R544 2.2M
108 T R345 2.2M
R307 1800 RO46 2.2M
toal e R347 47000
R309 2200 R348 47
S0 Seong R349 100000
oy 2 g R350 100000
R312 100000 R351 100000
e e R352 100000
R353 100000
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Ref. Value Ref. Value
RECEIVER (Ctd.) . TR
C335 75 mmf
R354 100000 S ol
R355 100000 Pras Ml n
R356 100000 Gean 5T
R357 22000 220 s
R558 47000 0340 .01 mf
€301 5 mmf c341 75 mmf
502 4/16 mnt 342 .01 mf
C303 2/6 mmf s toaeT
DD B 344 75 mmf "
C305 .0003 mf it s gl
C306 .0003 mf e 88 gias
hons nds T 347 .01 mf
Soe GOsL it €348 .01 mf
€309 40 mmf C349 - 75 mmf
Lol <07 Inp 350 .0l mf
C311 5.2 /20 mmf 0351 LBO it
c312 5'/6 mmf ol 2y
0313 .003 mf o o
C314 4/16 mmf 0354 0.1 mf
G515 4/16 mmf €355 .05 mf
€316 0356 .02 mf
C517 2/6 mmf 0357 0.1 mf
Cols 300 mmf 0358 - .002 mf
Ovls L0D mo €359 .01 mf
0520 4/16 mmf 360 .01 mf
C32l 01 mf 0362 .0003 mf
0oze 20 mmf C361 .0003 mf
oo 2/6 mmt C363 .01 mf
Coz4 5 mmf C304 .01 mf
G325 C365 .01 mf
0326 4/16 mmf 0366 01 mf
{8 75 mm? 0368 .0003 mf
Ca29 2; 6 omf 0559 ; .01 mf
€55 01 mf C370 .01 mf
0331 .01 mf e g
€535 01 mf C373 .01 mf

C374 7S mmf
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Ref, Value Ref. Value

RECEIVER (Contd.) CONDENSER MOTOR.

C375 20 mmf R501 10
C501 1 mf
€502 1 mf

SERVICING TR. 1143

GENERAL

l. The Tr. 1143 Power Unit Type 16, Controller
Electric Type 3, Junction Box Assembly Type 17B and
Connectors should be removed from the aircraft to the
signals workshop. All necassar{ batteries and testing
apparatus should be readily avallable there.

2. - All numbered references to figures and dia-
grams refer to those used in AP. 11864, Vol. 1, Bec. 10,
Chap. 4 (provisional) or AP. 2528, Vol. 1, Sec., 1.

3. Where relay contacts have to be cleaned the
best method to'adopt is to cut from thin stiff clean card
several narrow strips approximately 4" x #". If one of
these, with a mdstening of carbon-tetrachloride (ref.33C/
620)1s placed between the actual relay contacts and given
several forward and backward movements while manually
operating the relay, cleaning the actual bearing surface
of the contacts will be accomplished without distortion
.of the leaf springs.

4, Where oil has to be applied to.moving parts,
use anti-freeze oll very sparingly, ensuring that it does
not penetrate to other parts on the chassis.
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DISMANTLING.

B Remove outer casing by releasing four large
Dzus fasteners and 11ft set out. Clean outer case.

6. Remove tﬁo, slide back metal covers by unscrew=-
ing retaining screws at each end.

T Ensure that all selector mechanism is at neutral
i.e. all selector fingers are disengaged from sllde bars
controlling rotation of transmltter and receiver tuning
condengers, If this is not alreadvy so, connect set to

a supply and operate release switch on top of motor unlt.

8. Remove center metal cover nearing TR. 1143
aerial and reference numbers by unscrewing four nickel
plated round head screws, No black enamelled screws
need be removed. Removal of this cover exposes the
serial change-over relay and all connectlions of the Jones
socket into which the transmitter, receiver and amplifier
chassis plug.

9. Remove transmitter, recelver and amplifier
chassis by removing red painted screws (four for trans-
mitter, three for receiver, three for amplifier). TE

the whole chassis is stood on the end nearest the selector
mechanism, the transmitter, receiver and amplifier will
ease out gradually without distortion of the chassis.

TRANSMITTER UNIT, TYPE 17 (10 R/1)

10. Remove crystals. Check for wear on small
insula ting cylindrical washers which cperate the crvstal
switch contacts. Clean crystal switch contacts.

11, Remove end and side panels to expose valves.

T8 Remove valves and examine valve pins and caps
for cleanliness and security. Examine valve holders and
retaining clips and springs. Clean valve pins with
.ecarbon hetrachloride. Examine braided flexible lead to
valve top cap clipe for evidence of fraylng and renew if
riecessary.
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13. Ensure that the brailded leads to the valve caps

of the VT. 501 valves in the second trebler and doubler
stages (V203 and V204) are not long enough to permit them
to earth against the chassis under vibration.

14. ~ Inspect coils for security'and check for foreign
matter or dust between tuning condenser vanes. ~ (Clean out
with stiff card if necessary.

15. Screens exlst between the variable condensers.
In some cases the washers on the condenser assembly pillars
project to a degree where they touch these screens. In
such cases the side of the washer nearest the screen 1is

to be filed flat, using a small flat file. Care must

be taken to remove the filings after this operation.

16, Check that condenser spindle extensions are
not looss.

17 Check all four selector slides for cleanliness,
freedom of movement and their prompt return to neutral
position when free. 01l may be used sparingly on the
slides, care belng taken to ensure that 1t is not allowed
to reach the condenser assemblies which are not intended
to be oiled.

18, If meter swltch contacts are dirty, clean
with a small camel hailr brush moistened with carbon
tetrachloride.

19, Inspect wiring for dry joints and security.

20. Clean out under chassis, particularly near
the R.F. sections of the circult, usinz a small soft
brush and/or a blower. Do not distort the R.F. wiring
or coils in any -way and do not twist elther condensers
or resistors on their end wires.

21. Inaspect all screw connectlons and component
supports and tighten where necessary.

22, ‘Clean or blow out dust that may be lodged
between the two flat metal plates mounted together and
running from the aerial coupling coil to the aerisal
SD(}l{Gt- :
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25, Replace valves retalning clips, etc. and metal
panels.

RECEIVER UNIT, TYPE 19 (10 P/2).

24. ~ Remove crystals. Check for wear on small
insula ting cylindrical washers which operate crystal swilitch
contacts. Clean crystal swltch contacts.

25. Remove valves and check as in para. 12 (care
must be used in the extraction of the VR 91l's).

26. Inspect components above and below chassis
for security and cleanliness. Use blower to remove dust.
Do not distort RF colls or wiring.

27 . Inspect tuning condenser vanes for freedom of
movement and cleanliness. See para. 14 re cleaning.

Payv particular attentlon to oscillator tunling condenser
which, because of its position, is liable to be overlooked.

28. Check condenser tuning spindle extensions for
looseness. :

29. Do NOT move settings of anv of the trimming con-

densers nor the I.F. transformer adjustments.

30. -Check muting relay adjustment and clean contacts.
31. . Check selector slides as 1n para. 17.

32, Clean out the aerial coaxial socket and check
wiring.

S5 Replace valves retalning clips and.bands.

Ensure that the top cap connections are secure when fitted
and that thelr flexlble leads are not fraylng. In the
case of the oacillator wvalve VT 52 ensure that the top

cap connection does not make contact with the earth
acreenlng can. '
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AMPLIFIER UNIT TYPE 18 (10 U/2)

S54. Remove valves and deal with them and their
holders as in para. 12. ;

35. Examine components and wiring for security and
cleanliness. :

RELAY UNITS (10 A/13027)

36. Turn the main chassis over carefully with the

"W" sockets undermost and with the selector motor nearest
the front of the bench. The relay unit is now uppermost
and may be removed by releasing Dzus fasteners which are

on a cross member between the relay unit and the selector
motor assembly. Remove unit by sliding and 1ifting and

remove the dust cover which i1s retained by one screw.

37, Inspect row of knife connections arranged in
ten pairs, Clean carefully without distorting or short-
ing any connections.

5B. Clean relay contacts carefully. Depress each
relay armature manually and see that it opens and closes,
contacts and has not become dislodged from its normal
pivoting position.

a9, Examine wiring and connections and check
securlty of relays.

40. Replace dust cover cafefully.

SELECTOR MOTOR UNIT (10 D/635),

41. Place main chassis in normal position, i.e.
aerial relay uppermost.

42, Lift off each of the extension rod yokes (4
off) going to receiver selector fingers across the top
of the chassis. These rod yokes are each held in

position on the selector motor bell cranks by a thin
leaf spring which normally prevents them slipping off.
Gently 1ift each spring and ease the rod yoke free,
starting with the topmost. When all four are free and
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clear of the selector motor mechanism, and not before,
the three screws holding the selector motor unit to the
main chassis may be unscrewed and the unit withdrawn
upwards.

43, By depressing and releasing manually the
selector motor and driving motor armatures, the normal
movement of the mechanlsm may be observed in slow motion.
Check that each ratchet movement is moving correctly.

44, : The longer armature found underneath the

- release which operates the cams and insulating discs
assoclated with the leaf spring contacts. These should -
be inspected and the relative movement of the contacts
checked. Clean carefully.

45. The other motor armature should be operated -
manually through a whole cycle and the movement and the
return of the selector fingers checked.

46, Other contacts on the leaf 3pring should be
cleaned carefully, care being taken not to distort them.
47. 011 must be used sparingly and then only on
the working bearings, cog teeth and sliding parts.

48, - Check wiring.

49, Leave all selector fingers and boll crank

levers in neutral position.

MAIN CHASSIS {TOP 'TRAY).

50. Clean all dust from chassis with small soft
brush and/or blower.

51. Check return springs on recelver selector
fingers.

52 Inspect all wiring and connections for

securlty.
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53, Inspect all knife connections into which slide
the appropriate connections of the motor unit and relay
unit and where these show signs of belng open unduly,
careful re-positioning should be done.

AERIAL CHANGE-OVER ASSEMBLY (10 F/774).

54. This unit is attached to the main chassis by
three screws which are accessible from the top of the
chassis. They can be readily identified by observing
the underside of the main chassis near the two aserial
sockets into which the transmitter and receiver plug.

55. Clean relay contacts.

56, Clean between strips connecting aerial sockets
and relay leaf springs. Do not distort them in any way.

o7. Clean dust from insulating materials inside
and outside of the three aerial sockets.

58. Check wiring and connections for security.

RE-ASSEMBLING.

59. Replace aerial change-over assembly.

60, Replace relay unit, carefully engaging knife
contacts. ;
. 8l. Replace selector motor unit. Do not screw

down tightly at this stage. Connect up extension rod
yokes to boll crank levers 1n original position.

62. Replace amplifier and screw to chassis firmly.
63. Replace receiver. Screw up to chassis firmly,
ensuring that the selector fingers on the main chassis
regiaster with the appropriate channsl slides on the
receiver.

64. Replace the transmitter and screw up to chassis
firmly. -
65. Now loosen and line up selector motor mechanism

so that the selector fingers on the motor unit engage
correctly with the slide bars on the transmitter chassis
and screw tightly when positioned. '

66. 7 The whole unit may now be tested for correct
operation, using a known serviceable junction box assembly.
If satlisfactory, covers may be replaced.
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CONTROLLER ELECTRIC TYFE 3 (10J/26).

67. Apart from contact cleaning and lubrication
of the press button mechanism and key switch detent, the
controller should need no maintenance. - Renewal of the
pilot lamps, when necessary, may De effected by removing
the front plate assembly, held by two screws, extracting
the lamp caps with pliers and withdrawing the U/S lamp
by means of an ordinary pen hclder. The renewal lamp
may be pushed home with & pencll.

JUNCTION BOX ASSEMBLY TYPE 178 (10/12650).

68. 411 connectors are easily detachable from the
junction box and should be completely removed for testing.

69. Ensure that all connectors are firmly attached
to the Breeze metallic sleeving and that the knurled lock-
ing nuts are undsmaged.

70. Check continuity of wiring In junction box and
connectors.

Ti. Re-assemble and connect up to associated Tr.

1143 controller electric, type 3 and power unlt type 15 or
16, as the case may be. Check and tune for correct

channel selectlaand coperation before replacing in aircraft.

POWER UNIT TYPE 16 (10K/12650).
72, See Signals Pamphlet A/Ll.

PONER UNIT TYPE 15 and 16.

General Dezcription.

s These power units are designed to provlide power
for the low voltage, bias and high voltage supplies of the
transmitter, receiver and contrcller circuits. They
include a carbon plle voltage regula tor type G which maln-
talns the output voltages within close limits at any
battery input voltage over the ranges 21.6 to 29 volts in
the 24 volt unit (type 16) and 10.8 to 14 volts in the 12
volt unit (type 15). '
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74, For satisfactory operatlion of TR. 11435 this
regulator is most important;if out of adjustment the out-
put voltages vary greatly with varlation of 1nput voltages,
the fillament supply volts being as low as 8.9 at 12 volts
input and as high as 16,8 volts at 14.5 volts input.
Corresponding Increases occur in H.T. and G.B. volts wlth
consequential damage to sets.

DESCRIPTION OF ASSEMBLY OF POWER UNITS.

75 The power unit has three generator commutators
supplying 300 volts at .26 amp. H.T., minusa 150 volt at
01 amp G.B. and 14.5 volts at 4.9 amps L.T., also one
motor commutator (input). There are three fields operat-
ing from the battery voltage. A long shunt field and

a series fleld, which ensures sufficient starting torque
at low temperatures are both assembled on the "same palr

of poles and act on all four armature windings. A second
palr of poles 1s provided on which are wound the-regulator
fleld colls. This regulator fleld acts only on the motor

winding and i1s so constructed that its fluxinduces a
voltage In the motor winding that 1s in direct opposition
to the counter E.M.F.

SERVICING OF POWER UNITS.

76, (a) Remove rotary transformer from cradle and
disconnect all leads. Remove all brushes by lifting
brush spring. Withdraw armature from casing. Thoroughly
Inspéct all parts and clean. Make continuity checks of
all windlings on the armature, segment to segment. These
should be 5 to 7 chms H.T. and G.B. and 1 to 2 ohms input
and L.T. Give megger insulation test (500 volts) between
windings, i.e. L.T. windings to G.B. windings, etc.
Readling should not be less than 8 ohms. Megger test
windings to frame, Readings should not be less than 8
Meg ohms.The above tests should be carrled out when the
power unit has been brought to its normal working temper-
ature by running on the bench.

(b) Certaln units (power) may contain a high
resistance joint in the motor generator posaitive input
circult. In some Instances the red lead connecting the
motor generator to the starter has not been tinned prior
to soldering at the starter and nor has sufficlient heat
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been applied to the cable lug, and a dry jolnt has
resulted. The fault may not reveal 1tself under normal
testing conditions, but under service condltions vibratlon
may cause further deterioration of the connection with
consequent "hunting" of the generator. It is belleved
that power units containing this fault lie within the
following limits:-

Power unit type 15 G13400 - G14700
Power unit type 16 G9800 - G11l000

411 power unlts to be lnspected and rectified where
faulty.

(G Megger all parts of the circult which are
gbove earth or frame potential, including brush holders
and connections. -

(d) - If the above tests are satlsfactory, clean all
parts thoroughly with lead-free petrol applied sparingly.
Reassemble armature fi1t input brushes only. Inspect
and service commutators.' If these are in bad conditlon
they should be skimmed in a lathe as finely as possible
and then rubbed down with successive grades of glass
paper with a final finishing with crocus paper and Belco
No. 1 rubbing down compound. An addltional aid 1s a
brush,commutating, cleaning (ref, 1A/3947). This glass
wool brush 1s quicker than crocus paper but, being more
severe, must be used carefully. If commutators are in
good condition apply Belco No. 1 Compound with a soft pad
pressed firmly on the commutator and run at normal speed
for 2 few minutes. Clean off remains of compound with
carbon tetrachloride. To clean the input commutator
the armature must be turned by hand or coupled to another
unlt.

DO _NOT USE EMERY PAPER OR CLOTH ON COMMUTATORS.

(e) Inspect bearings, end plates and armature for
wear and end play. If end play is marked, "shims" should
be made and fitted t¢ prevent this. Lightly oil with
lubricant. DO NOT USE GREASE.

() Inspect brushes and renew 1f cracked or worn
badly. Refit brushes. Ensure brushes are free to move
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longitudinally in holders and that they are bedded down
correctly. Bedding down should be carried out in the
normal manner, using a strip of fine glass paper wrapped
around the commutator. Brushes which appear to be soft
should be discarded.

(g) Check for central poaitioning of brush springs
on heads of brushes and for spring tension. Spring
tension should be 8% ozs. on the input and L.T. output
brushes and 3 ozs. on the 300 V. H.T. and 150V. G.B. brushes
Adjustment of spring tension should be made by means of
the adjusting screw and not by bending or reshaping the
springs.

(h) Heassemble power unit and connect to"TR.1143
(tuned} on the test bench with test set type 44 and listen,
with telephones connected in the normal way to TR.1143,
to generator noise in the phones. Excessive noise 1s a
slgn that the power unit needs more servicing and attention
should again be given to bedding down, spring connections,
etc.

(j) When reassembling the power unit care must be
taken to ensure that whilst replacing the main cover the
gauze ventilator does not displace the rubber ring on the
Input, i.e. single commutator, end of the rotary trans-
former. Cases have occurred where this rubber ring has
been displaced and has fouled the ventlilating fan, thus
causing the main fuses to blow. This ring should be
inspected to ensure that it is firmly fixed to the machine
frame, and, when necessary Bostic cement should be applied
to effect good adhesion.

DESCRIPTION AND OPERATION OF REGUIA TOR.

T LH) A large scale wall diagram, A.D. 5086 is avail-
able for this voltage regulator and should be displayed
In Squadron Signals! Workshops.

(b) The carbon pile regula tor consists essentially
of 78 thin carbon washers, each of .5 mm. thickness (the
carbon pile),a spring assembly which compresses the carbon
pile and a coil and magnetic circuit which 1s energised.
by the L.T. output winding of the power unit and pulls
on the spring assembly.
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(e) The sprin; assembly contains a three-leaf spring.
Attached to one side of this spring is the lower contact
of the carbon plle and to the other slde is a disc of steel
which 1s part of the magnetic circuit. The fingers of the
spring rest upon a bl-metal washer which provided compens-
ation for changes in temperature due to the fact that it
distorts with changes in amblent temperature.

(a) A ceramic tube extending vertlcally from the
spring assembly into the Lop casing contains the carbon
pile. A screw on top above the plile adjust the initial
pile pressure and the largsr screw on the bottom adjusts
the air gap of the magnetic circuit. Under ordinary cir-
cumstances, these adjustments should not be touched. '
However, if 1t 1s determined that adjustment 1s necessary
it should be done carefully in accordance with instructions
given below in para. 79. "

(e) The operation of the regulator depends upon
the fact that the electrical resistance of carbon decreases
with an increase of applied pressure. When the regulator
coll is not energised the spring applies the maximum
pressure to the carbon pille, Energising the coll pulls
the spring downward, thereby relieving the pressure on the
pile and increasing its resistance,

(£) If for some reason the supply voltage should
decrease, at the instant of decrease the malin field will
weaken, the speed of the armature will not have changed
appreciably, and the L,T. output voltage will therefore
fall. This immediate fall in output voltage will cause
the reslistance of the carbon plle to decrease, with a
resultant increase in boost fleld strength. Decreasing
the regulator coil current reduces the pull on the regul-
ator armature and compresses the carbon plle, compensating
for the decrease of input voltage as applied to the armat-
ure, thus finally returning the L.T. voltage output to the
requlired working level.

(g) An lncrease of supply voltage causes a sequence
of operations In the opposite direction, therefore the
output voltages remaln very nearly constant for fairly
large variations of supply voltages.

(h) The successful operation of these power units
is plainly dependant on the accurate setting up of the
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voltage regulator type G. These regulators are very
carefully set and locked by makers before being assembled
to the power unit chassis. Every care should be exercised
and inspectlion made that the poor operation of power unit
is, In fact, due to this regulator before making any adjust
ment . If adjustment is necessary, complete knowledge of
operation of this regula tor and method toc be adopted must
be understood.

S 5 D) The carbon pile takes some 60 te 100 hours of
use before really settling down to stable opsration and
before adjustments remaln reasonably constant. Should
1t be found that the output volts vary with variations of
input voltage, the procedure as laid down should be first
carried out, -

ADJUSTMENT OF OUTPUT VOLTAGES.

78.: {a) Connect power unit to TR. 1143 equipment and
battery supply. A connector set and conductors for thils
supply should be simllar In length and gauge for aircraft
with which TR. 1143 1s to be used. Resaistance of 1nput
leads should not exceed 0.1l5 ohms.

Battery supply 24 volts for type 16 - Boogsated
by type 115 power unit 10K /315
if available.

Battery supply 12 volt for type 15.

(b) An additional 4 volts should also be available
for connecting in series with 12 or 24 volts for checking
regulation of power units. Allow equlpment toc warm up
for at least 10 minutes. Measure L.T. output using accur-
ste voltmeter connected between chassls and L.T. positive
located on top of output filter box.

Input must be between 26 and 28 for type 16.
These figures can be obtained by boosted and unboosted
supply.

Input must be 12.5 to 14.5 for type 15.

(e) The L.T. output voltage should read 13 to
15.2 volts. If this reading does not fall in this range,
very carefully adjust the tap on regulator ballast seriles
reslstance untll 1t does. If s3till not obtained, return
realatance tap to original position. Tighten screw on tap.
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ADJUSTMENT OF CARBON PILE REGULA TOR. -

79. There are three adjustments to type G regulator:-

- (a) a variable ballast resistance already referred
to which adjusts regulator colil current; -
(should not exceed one amp.)

(b) compression of carbon plle, screw located
under top cover.

L&) regulator air gap adjusting screw, located
through base of powe unit.

NOTE: Great care should be exerclised and every pre- "
caution taken to prevent damage to the regul-
~ator by haphazard adjustment.

80. The above adjustment can only be compromised
between regulation and stability and this should be borne
in mind.

Bl " If the power unit i1s connected to a poorly
regulated supply and/or long high resistance leads, there
18 a tendency for instability, i.e. speed of power unit
may fluctuate.

ge. To test for regulation, the input voltage at
the terminals of the input filter box should be varied
over the ranges of 22 to 28 volts 1n the case of 24v, type
16 and 11 to 14.5v. in type 15 (12) as described in para.
Tl

83, The L.T. output measured between chassls and
output terminals on output filter box should remain within
the limits of 12.7 and 13.3 volts; better figures can
often be obtalned.

84, Stop and start the unit under test several
times to ensure that regulator will be stable in actual
operatlon. It should start up wlthout making more than
two or three cycles of speed fluctuatlon. If unstable

it may only be necessary to adjust very slightly the com-
pression screw on the top of the regulator under the cover.
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885. In adjusting this screw after loosenling the
clamping screw 1t should be borne in mind that turning the
screw in a clockwise dimection increases stability but
decreases régulation. Ahti-clockwise turning decreases
stability and increases regulation.

86, . At no time should this compression screw be
moved through more than 10 degress of 1ts rotation for
each check. Lock the adjustments between each check as
vibration may tend to shift the compression screw. I
the above check and adjustment falls to obtain correct
gegulation and stability, or if the regulator has been
malad justed far from they correct settings, the following
procedure should be used:-

(a) Isclate the ballast resistance and regulator
- coil from rest of circult by disconnecting black

legd from temminal marked L.T. Pos. on top of
output filter can. Connect LOW readling ohm-
meter or Avo type D on 1000 ohm range, very
carefully set to zero between this black lead
and chassis te reading, which should not be
lesa than 12 .hms.

(b) Adjust tap onfballast resalstance for 13 ohms.
This i1s made of regulator coil resistance of
approximately 5 ohms plus tapped ballast
resistance of 7 to B ohms. Replace black lead
to L.T. pos. tEPmiﬂﬂl

(c) ‘Unlock and unhcrew large adjusting screw (air
gap) in bottolm of power unit several turns.

(d) Remove blue lead of regulator from starting
relay terminal (nearest terminal to regulator).
Conrect low reading ohm-meter or Avo type D
on 1000 ohm renge with accurate zero to the
end of blue lead and the other side to white
lead which is connected to regulator compression
screw housing.

(e) Unlock and ncw adjust very carefully compression
screw till lowest reading 1s obtained (0.1 to
0.3 ohms). Very carefully until pile begins
to take up full compression, the condition
required is lowest reading with lightest pressure.
If too great B pressure is applied 1t will damﬂge
the pile carhon washers.



(f)

(g)

(h)

)

o4,
Reconnect the leads to original positions
and connect up supply and TR. 1143 load as
per para. 77 using acgurate volt meters in
positions indicated, i.e. across both input
and ocutput L.T. terminals. :

Switch on the equipment by selecting appropriate
channel on controller electric. With an input
voltage of 26 to 28 volts for the 24 volt unit
(tvpe 16) and 13 to 14 volts for the 12 volt
uriit (type ‘15), check output L.T., voltage. If
the output voltage does not read between 13 to
13.2 volts, an adjustment of the air gap screw
will achieve this, Proceed as follows:-

The alr gap screw has been unscrewed several
turns- (¢}, This screw should now be turned
clockwise (viewed from the bottom of the power
unit) slowly. As 1t 1s screwed in (reducing
alr gap) 1t will be observed that the output
L.T. voltage will be reduced from a fairly
high reading, through B minimum position as
turring continues, to manother maximum. This
position Indicates that the air gap has closed
and compression of the carbon pile is being
achieved by pressure of the air gap pole.
Slowly turn anti-clockwlise again and after the
minimum position is passed, stop further

ad justment as soon as an indication is obtained
of 13 wolsa output. ;

The unit is now roughly adjusted to the
correct regulating polht, and further minute
ad justments may be made to obtain the final
correct position, remembering that small

ad justments of no more than a degree or two
only of the air gap must be made to alter the
output voltage and adjustments of the carbon
pile compression screw only must be made to
obtain the compromise and regulation. During
these adjustments the input voltage must be
varied up and down the ranges indicated in (g)
as readings taken of the output L.T. voltage
under load. :
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NOTE:- All the above adjustments must be made
‘bearing in mind that force must not be used and
that all adjustments are inter-dependant.
Lock compression and alr gap screws before
putting into use.
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TR 5043 - SCR 522 - BENDIX.

VHF

alrborne set, crystal controlled with

four crystal channels in both transmitter and receiver,
together with necessary supply and control equipment.

Functlons:

. 1.
2.
3.
4.

Characteristics:

1,

2.
S
4,
b.

6'.

Plane to ground communication.

Plane to plane communication.

I/U_system for pilot and crew.
Facllities for automatic transmission
(MCW) of a signal for D.F. Ranges 1,

2 and 3 for R/T only, range 4 for R/T
and MCW and the latter 1s only available
for D/F purposes.

Line of sight transmission only for
statute miles where "H" equals sum of

the helghts.

Freedom from static.

Freedom from fading.

tood strength at maximum range.

Extreme acduracy for D.F. purposes and
freedom from bending by either atmospheric
conditions or the magnetic field of the
earth.

Freedom from skip effect but affected
by "shadows" due to obstructions.

Small but efficient antennsae.
Severe lgnition noilses.
Improved secrecy.

Less crowded communication channels. (VHF

- rarely used and only local in effect).



Power Consumption:-

;A SCR 522A - 28 volts - transmission 11.5 amps.
' reception 11.1 amps.

= SCR 54ZA - 14 volts - transmlssion 23 amps.
reception 22.2 amps.

Frequency Ranges:-
= Transmission and reception - 100 ~ 156 Mcs.

Power Dﬁtput:-

1. In normal service 8 - 9 watts, but may be tuned -
to maximum output of 12.5 watts.

Sensitivity:-

1, 3 - 4 uV for 10 db signal-to-noise ratio.

Components:-

h it Radio receiver BC=624-A, type R5019
R Radio transmitter BC-625-A, type T5017.

3. Rack FT-244-A, type 5009.

4, Case CS-ED~A.

5. Radlo Control Box BC-602-A, type 5003.

6. Junction Box JB-29-A, type 5017.

i Dynamotor unit PE-94-A, type 5016.

S Antenna AN-73 or AN-74 (See Wireless Orders).

Q. Cantéctor unit BC-608-A.
HEIGHT : DISTANCE
1,000 feet 50 Mlles
3,000 " ' 70 "

5,000 " 80 1
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HEIGHT DISTANCE

10,000 feet 120 Miles
TE B0 oM - 5 150 "
20,000 M _ 180 - M

RECEIVER BC-624-A, R 5019

: The receiver section of the SCR 522 consists
of a superhetercdyne with 4 pre-set crystal-controlled
channels covering the range from 100 - 156 Mcs. wlth an
1.F. ‘of 12 Mes, :

Channel selection is by remote control only.
Selecting a channel on the control box supplies L.T. to
all circuits and operates frequency shifter slides, which,
by means of a cam and shaft arrangement, rotates and locks
condensers to predetermined settings and selects the
correct crystal.

Tuning is carried out in -

R.P, grid circuit (216A) (36PF)

R.F. plate circuit (216R) " ganged
Mixer grid circuit (216C) =

H.A. plate circuit (2174} "

H.G. plate circuit (217B) i ganged
Crystal oscillator Screwdriver adjustment.

plate clrcuilt

Metering in R.F. anode circuit only.
Delayed A.V.C. to R.F., lst and 2nd I.F. stages only.
Screwdriver adjustment for AUDIO volume and squelch
control RELAY.

DETAILED DESCRIPTION OF CIRCUITS.

(a) Radio Receiver BC-624-4.

1. The radlo-frequency amplifier - One stage of amplific-
ation at the signal frequency is provided, employing a VT-
203 (commercial type 9003) super-control r-f pentode in =
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high-gain, tuned-plate circuit. The antenna is coupled
through coil 221 (1 turn) to grid coil 222 (2 turns),
which is tuned by split-stator capaciter 216A (36 PF).
Capacitor 218-1 (10 PF)} is the r-f grid coll trimmer.
Plate coll 223 (2 turns) is tuned by capacitor 216B (36FF).
Capacitor 218-2 (10 PF) is the plate coil trimmer.

Cathode blas for the stage is provlided by resistor 253-1
(330 ohm)., Resistor 202-2 (.00068 mF). comprise the

a.v.c. decoupling filter. Capaciltor 201 (1OPF) prevents
shorting of the a.v.c. voltage by the grid control.
Resistor 267-8 (.1 meg) 1s the screen dropplng resistor.
Resistor 254-]1 (6800 cohm), together with capaciltor 202-4
(.00068 m.f,) form the plate circult decoupling filter.
Capacitors B02-1l, 202-3 and 202-5 (.00068 wm.f.) are the
cathode, gcyeen and plate by-passes respectively. X
Resistor 2859 (10 ohm) is a bullt-in shunt for the tuning
‘meter. :

2. The mixer stage - The mixer stage, also employing a
VT-203 ({9008), 1s inductlively coupled to the r-f stage.
Grid ceil 224 (2 turns) is tuned by split-stator capsc-
itor 216c (36 P.F.) and trimmed by capacitor 218-3 (10 PF)
Resistor 255-1 (1.8 meg) and capacitor 203-1 (47 P.F.)

are the grild-leak and grid-condenser respectively.
Injection of the output of the harmcnic amplifier into

the mixer 1s accompllished inductively by coil 225 (1 turn
plus distributed inductance), thus providing control-grid

injection. Cathode blas for this stage is provided by .
resistor 256 {1000 ohms). Resistor 257 (.33 meg) 1is

the screen dropping resistor. Reslastor 263-1 (4700 ohms)
and capacitor 206-3 (.0006 m.F.) and 202-7 (.00068 m.F.)
are the cathode and screen by-passes respectiively. The
plate circuit 1s tuned to the 1-f frequency by the primary
of 1.f. transformer 291. The 1-f transformers in the

set are permeabllity-tuned; the caparitors across the

windings are fixed and temperature-compensating.

5. The Intermediate frequency amplifier stages - the three
1-f amplifier stages, employling VI-209 (commerical type
123G7) super-control sig-ended metal r-f pentodes, operate
at a frequency of 12 mcs. Aside from the high frequency
emplored, the wide band-pass used and the special i-f trans-
formers, the 1-f circults sre conventional. A.V.C. voltage
is supplled to the first two i-f stages, but the third i-f
stage 1s operated on cathode blas alone in order to prevent
wodulation rise on signals with a high percentage of
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modulation, also screen is series Fed. Band wlth approx.
80 ke/s at 2:1 ratio, 150 at 10:1 ratio.

4. The oscillator - the oscillator stage uses one section
of the VT-207 (commercial type 12AH7GT) twin triode in a
slmple crystal oscillator circult. Crystal-switching is
effected by switch 286, which shorts out the three crystals
not in use and connects the proper plate coil 227 (23
turns) into the circuilt. The plate coils 227 (23 turns)
are permeability-tuned. The necessary capacitance for
resonance is supplied by capacitor 204 (15 P.F.), actually
in the grid circult of the following stage. Cathode bias
1s furnished by resistor 265 (2700 ohm),.

: Resistor 266-1 (.27 meg) is the grid-leak.
Resistor 264 (10,000 ohm) and capacitor 206-1 {.006 m.F.)
form the plate circult decoupling filter. Capacltors
206-2 (.006 m.F.) and 202-27 are the cathode and plate
by-passes respectively. The oscillator is capacity-
coupled to the following stage through capacitor 205

(€20 P.F.) B~ 8,72 mc/%.

5. The harmonic generator - The harmonic generator stage
employs a VI-202 (commercial type 9002) triode in a circuit
designed to be rich in harmonic output. The plate coil
226 (2 turns) is tuned by split-stator capacltor 217B
(39,6 M.F.) and trimmed by capacitor 218-5 (10 m.F.).
Cathode bias for this stage is provided by resistor 261
(1200 ohms), while grid-leak bias is provided by resistor
262-1 (.56 meg). Resistor 260 (27,000 ohms) and capac-
itor 202-14 form the plate circuit decoupling filter,
Capacitors 202-15 and 202-13 are the cathode and plate
c¢ircult by-passes respectively. The harmonic generator
1s capacity-coupled to the following stage through
capacitor 203-2 (47 P.F.).

6. The harmonic amplifier - The harmonic amplifier uses a

- VI-203 (9003) in an r-f voltage amplifier circuit designed
to be rich in harmonic output. The plate ¢lrcult of this
stage 1s tuned by coil 225 (1 turn), the injection coll
and split-stator capacitor 217A (36 P.F.) and is trimmed
by capacitor 218-4 (10 P.F.).. Cathode bias 1s provided
by resistor 253-2 (330 ohm) and grid-leak blas 1s pro-
vided by resistor 255-2 (1.8 meg). Resistor 267-7 (.1
meg) is the screen dropplngresistor. The plate circuit
decoupling filter is composed of resistor 254-2 (6,800 ohm)
and capacitor 202-10. Capacitors 202-12, 202-11 and 202-9
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are the screen, cathode snd plate circuit by-passes
respectively. The harmonlc. generator and harmonic
amplifier clrcults are used to select and amplify from
the eleventh to the eighteenth harmonics of selected
crystals to provide -a heterodyne frequency 12 mc/s lower
than the incoming signal frequency.

Signal Freguency Harmonic

100 - 108 Mc/s 11th

108 - 116 12th

116 » 124 .V 13th

124 - 132 " 1l4th

132 - 140 " 15th

140 «-148 " 16th 4
148 - 156 " 17th

156 = 1 18th

Heterodyne frequency = Signal frequency -
12 Mcs.
Correct crystal frequency in Kes.

F (xtl) = Fr - 12

il x. 1,000

where: -

Fr = Incoming signal frequency in mc/s.
F(xtl)=Required crystal.frequency 1n kc/s.
H = Harmonic of crystal to be used.

7. The detector, automatic volume control, first audio-
frequency stage - The detector - a.v.c. - first a-f stage
employs a VI-169 (commercial type 1208) duplex diode
nentode in a more or less conventional circuit. One
diode, which is dlrectly connected to the top of the i-f
transformer Secondary, 1s the rectifier for both detection

and squelc & e. This diode 1s connected 1in a series
rectifier/the volumme control 236 (.15 meg) and resistor
281 (.15 meg) form its load resistance. Resistor 281

(.15 meg) and capacitors 210 (330 P,.F.) and 209 (100 P.F.)
form a pi-section filter to remove the radio frequency
component from the rectifier ocutput. Resistor 274-1

(2.2 meg) and capacitor 206.16 remove the a-f component
from the rectified signal voltage supplied to the grid of
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the asudio-squelch clireult. The uecond diode 1s coupled
to the tep of the 1-f transiormer secondary through capac-
1tor 203-3 (47 P.F.), the reactance of which is low to
radio frequencies but extremely high to audio frequencles,
Thls diode 1s a shunt-connected rectifier and supplies the
a.v.c. voltage requirements of the sst. Resistor 275-1
(.47 meg) 1s the load reslztance of thls diode and resistor
266-2 (.27 meg) and capacitor 211C (.1 m.F.) remove the ref
component of the rectified output and provide a sultable
time constant for the a.v.c. action. The cathode bias
voltage applied by reslstors 276 (18,000 chm) and 277 (1800
chm) glves a delay actlion to the diode circults.

Until the signal level at the secondary of the
1-f transformer exceeds this voltage, the diodes will not
conduct. Therefore we have a delayed a.v.c. circult.
The a-f voltage from the volume control 2356 (.15 meg) passes
- through coupling condenser 206-17 and resistor 272 % 12 meg )
through the primary of transformer 295 (920 ohm).
secondary of transformer 295 (920 ohm) 1s connected tc the
grid circult of the pentode section of the VT-169 (12C8).
The plate of the pentode sectlon 1s resistance-capaclity
coupled to the grid of the second audio stage through
resistor 266-3 (.27 meg) and capaclitor 206-18. Resistor
274-2 (2.2 meg) is the screen voltage dropping resistor.
Capacitors 211B (.1l m.F.), 212C (5 m.F.) and 212A (10 m.F.)
are the screen, cathode and plate circuit by-passes respect-
ively. Choke B in transformer shield 296 (10 m.F.) to-
gether with capacitors 212A (10 m.F.) and 212B (20 m.F.)
form the decoupling circuit and additional filter for the
audio stages. Capacitor 203-4 (47 P.F.) reduces the high-
frequency response of the audio amplifier.

8. The second audlo frequency amplifier stage - The second
a-f amplifier stage employs the VT-135 (commercial type
12J5GT) triode in a conventional ecircuit. Cathode bias

is supplied by resistor 278 (1500 ohm), while 258 (.68 meg)
1s the grid resistor. Section A in transformer shield
can 296 (10 m.P.) 1s the output transformer and 1s con-
nected to the head sets of the pilot and any crew members.
Capacitor 212D (5 m.F.) is the cathode by-pass. Qutput
impedances 4000,300 and 50 ohms. Power 425 mw. with 15%
distortion. -

9. The audio squelch circuit - The sgquelch circuit employs
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one section of the VT-207 (commercial type 12AH7GT) twln
triode, arranged in a simple vacuum tube control clrcult.
The variasble source of fiXxed cathode blas is provided by
potentiometer 237 (2000 ohm), part of the voltage divider
made up of reslstors 282 (3300 ohm), 237 (2000 ohm), 279-1
(47000 ohm) and 279-2 (47000 ohm), connected from positlve
high voltage to ground, In practice, potentiometer 237
(2000 ohm) 1s adjusted so that relay 246 will just close
when no signal is belng received. The contacts of relay
246 are connected to ground and resistor 273 (5600 ohm)
which shunts the audio voltage from the volume control 236
(.15 meg). When a =signal is being received, the negative
rectified signal voltage from the detector diode applled
to the squelech tube reduces the plate current flowlng
through relay 246, opening the relay contacts and removing
the shunt from the audio circuit. Relay to close on 4 M/A,
to operate on a change of .2 M/a. Contact spacing .0015"
to .003". :

(b)) Radio Transmitter BC-625-A.

1. The oscillator stage - The oscillator stage employs a
VI-1968-A (commercial type 6G6G) In a crystal-controlled
harmonic oscillator circult, Four crystals are provided
in the crystal compartment. - Crystal-switching 1s effected
by switch 156, which shorts out the crystals not in use.
Grid-lesk bias for the osclllator is provided by 50,000
ohm resistor 151-1 (50,000 ochm) in series with r-f choke
128-1 (2.5 m.H.), A small amount of feed back 1s intro-
duced by capacitor 101. Capacitors 102-1 (.006 m.F.)

and 102-2 (.006 m.F.) by-pass the screen and plate clrcuits
respectively. Capacitor 103 (50 m.m.f.), in conjunction
wlth choke 128-2 (2.5 M.H.) provides the regeneratlon
which increases the efficiency of the circult as a harmon-
ie osecillator, The plate circuit is tuned tc the second
harmonic of the crystal frequency by coll 118 and variabls
capacltor 114, the two sections of which are in parallel.
Resistor 152-1 (50,000 ohm) 1s the screen voltage-dropplng
resistor. The oscilllator is coupled to the following
stage through capacitor 104 (100 m.m.f.). Modified
Pierce, approx. 5.5 mc/s to 8.7 me/s for crystal, anode
tuned to approx. 11 to 17.5 mc/s.

2. The first harmonic amplifier - The first harmonic
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amplifier stage employs a VT-134 {(commercial type 12A6)
beam tetrode 1n a tripler circuit. Reslstor 150 of 50
ohms is a parasitic suppressor. Resistor 151-2 (50,000
ochms) provides grid-leak bias for th