


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



4.
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.
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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.
































































































































































































































































































































































































