











TRANSMITTER TYPE T.1154
(Stores Ref. : 10D/97)

INTRODUCTION.

1. The transmitter type T.1154 is designed for use in aeroplanes to provide two-way,
air to ground, or air to air communication, and is used in conjunction with receiver type
R.1155. The T.1154 provides transmission on C.W, M.C.W., and R/T. Another version
of this transmitter, the T.1154A (Stores Ref.: 10D/99) provides transmission on C.W.
and M.C.W. only.

9. The transmitter T.1154 consists of a master oscillator stage driving two pentode
valves in parallel, which form the output stage. A triode valve is used for modulation
and sidetone, Power is obtained from twe motor generators, one supplying H.T. and
the other L.T. It should be noted that the latter motor generator also supplies H.T.
and L.T. for receiver type R.1155.

3. The transmitter is designed to cover frequency bands of 10 Mc/s to 3 Mc/s, and

500 ke/s to 200 ke/s, the radiated frequency being stabilised by the master oscillator circuit.

The frequency bands are divided into three ranges, viz.:

Range 1. 10 Mc/s — 55 Mc/s ( 30 metres —  54.05 metres)
Range 2. 55 Mc/s — 3 Mc/s ( 54.05 metres — 100  metres)
Range 3. 500 k¢/s — 200 kec/s (600 metres — 1,500  metres)

4. On Ranges 1and 2 (H/F) each master oscillator stage is tuned by a variable con-
denser. The output circuits are tuned by variable condensers, and the aerial is matched
by means of a tapped inductance. On Range 3 (M/F) the master oscillator stage is tuned
by a variable condenser. The output circuit is tuned by means of a tapped inductance,
fine adjustments being made by means of a sliding core. A third control, the Anode tap,
adjusts the circuit for correct loading. All controls on Range 1 are coloured Blue, Range 2
Red, and range 3 Yellow.

5. A total of eight frequencies can be pre-selected in both Range 1 and 2, by click-stop
mechanisms embodied in the master oscillator and output circuit tuning. A further
eight frequencies are obtainable by a click-stop mechanism attached to the master oscillator
control on Range 3. The eight frequencies in each range may be of any value within the
frequency limits of that particular range, and a vernier adjustment is provided on the
master oscillator click-stop mechanisms on Range 1 and 2. This vernier adjustment gives
a frequency variation of plus or minus 0.1 per cent.

- 6. The overall dimensions of the transmitter in its case are approximately 17} inches
by 163 inches by 11 inches. The weight of the transmitter complete with its suspension
units and valves is approximately 45 Ibs. The weight of the H.T. power unit complete
with brackets is approximately 30 1bs. 4 ozs., and the weight of the L.T. power unit complete
with brackets is approximately 27 lbs. 12 ozs.

GENERAL DESCRIPTION.

7. The action of the transmitter will be described with reference to the complete
circuit diagram Fig. 21, but the principal features will be more easily understood with the
aid of simplified theoretical diagrams Figs. 1 and 3. The same notation is employed n
all diagrams.
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valve compartment. The electro-magnetic microphone is used in conjunction with ampli-
fier A.1134 (Stores Ref.: 10A/11500). In this case the output from the amplifier is fed
to the microphone sockets on the front panel.

13. When an electro-magnetic microphone is used, it is necessary to ensure that the
small link switch engraved CARBON and ELECTRO-MAGNETIC is adjusted so that
the engraving ELECTRO-MAGNETIC is showing (A, Fig. 2). The circuit changes
effected by this switch are as follows : —

Carbon.

(i) The top end of the microphone transformer primary T, is connected to
the positive side of the L.T. supply via choke LFC; and R.;.
(i) The transmitter sidetone circuit is made.

Electro-magnetic.
(i) The top end of the microphone transformer is connected to earth.
(i) The transmitter sidetone circnit is broken.

The adjustment of the link switch should be made before the transmitter is installed
in an aircraft.

Fic. 2. Transmitter T.1154 back view of chassis showing carbon electro-magnetic microphone
link panel (A).

14. When using amplifier A.1134, intercommunication is available between crew
and operator, and sidetone is provided from the amplifier. The use of this amplifier is
described in another publication.

Master Switch 85.
15. The switch S5 is divided into six sections F, G, H, J, L. and M. The circuits
affected by the switch in each of its positions are described in the following :

(i) Off. Both starting relay circuits of the H.T. and L.T. power units are broken, and
the transmitter and receiver are therefore inoperative.

(i) Stand-Bi. The starting relay system of the L.T. power unit is energized from the
aircraft battery. The L.T. power unit supplies :—

() 6 volts to the heaters of both transmitter and receiver valves, there being
no switching in the heater circuits.
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from the tone-generator are fed to the suppressor grids of the power amplifiers
thus modulating their output at low frequency. The frequency of the tone-generator
oscillations is approximately 1,200 cycles per second. The negative bias across R,.s of
such a value to enable 100 per cent. modulation to be obtained without serious distortion
of the wave form of the modulation frequency. By the action of the keying relay  listening
through " is available when the key is released. There is no change in the sidetone circuits.

(vi) R/T. When a carbon type microphone is used it is connected in series with the
microphone transformer T,, and +L.T., dropping resistances R,;, R.s being so arranged
that there is approximately 2 volts across the microphone itself. The coupling between
grid and anode of the tone-generator valve V,, via C; is removed, and the valve used as a
modulator (switch section J). The resistance R,, remains in circuit for the same reason
as stated under M.C.W. The key and a switch connected in parallel with it remain in
cirenit. To transmit speech it is therefore necessary to press the key or operate the switch.
This switch is located in a convenient position for operation by the pilot. By the action
of the keying relay R, is short circuited. After speech transmission it is necessary to
release the key or to switch the parallel switch OFF in order to receive. This releases
the keying relay which moves over to the RECEIVE position. As stated in paragraph 12
an electro-magnetic microphone may be used in conjunction with amplifier A.1134.
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Fic. 3. Simplified diagram of Transmitter T.1154. Switching arrangements Range 1.

Frequency Range Switch 81, 82.
16. This consists of two ganged sections Sl and S2. S1 has four sets of contacts«
marked N, O, P and Q. These accomplish all necessary circuit changes in the master
“ oscillator stage V,, when switching from one range to another. Each frequency range
has its own inductance and tuning condenser as follows :—
Range 1 (H/F) Inductance L,
Condenser C,
Range 2 (H/F) Inductance L,
Condenser C,
Range 3 (M/F) Inductance L,
Condenser C,;
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B coil. :

96, When the master switch is in the TUNE, C.W.,, M.C.W., or R/T positions, B |
becomes energized on pressing the morse key, and performs the function of demgneti i,
A coil, thus releasing the moving contacts from the RECEIVE position, and giving ther
initial kick over in the direction of the TRANSMIT position of the relay .

C coil

27. When the master switch is in the TUNE, C:W., M.C.W., or R/T positions, ( coi|
is also energized on pressing the morse key, causing the moving contacts to snap over
to the TRANSMIT position of the relay, where they are held as long as the key is pressed.

Action of Magnetic Relay Type 85.

98 When the master switch is in the STAND-BI position, A coil only is energized,
and this causes the relay to move over to the RECEIVE position. The morse key is not in
circuit. When the master switch is in the TUNE, C.W., M.C.W., or R/T positions, the moree
key is switched into circuit. Pressing the morse key energizes both B and C coils.  Winding
B is connected so that its field neutralizes the field due to the holding coil A. To effect
the demagnetizing process very rapidly it is necessary that the resistance and inductance
of coil B must be very small. This would result in unduly high current dissipation in B coil,
if the circuit were to remain closed for any length of time. For this reason, B coil is ener-
gized through an auxiliary pair of contacts on the relay.

29. When the morse key is pressed there is a rapid rise of current through B ol
At the instant when the nett field resulting from both A and B coils is zero, the relay com
mences to move under the combined action of the spring contacts. The auxiliary relu
contacts open, thus cutting off the current through B coil. The sudden cessation of current
in B coil causes a transient condition in A coil, which instantaneously reduces its current
to zero. Thereafter the field of A coil is re-established at a rate determined by the high
inductance of this winding. In effect, B coil de-magnetises the holding or RECEIVE
magnet (A coil). The relay then commences to move, and although the de-magnetising coil
is then disconnected, the field due to A coil is not fully re-established until the elapse of a
period of time considerably greater than the transit time of the relay. As C coil is ener-
gized simultaneously with B coil (i.e., when morse key is pressed) it follows that the rela;
motion initiated by. B coil will be completed by the attraction due to C coil. The fact that
the A coil field is re-established does not sensibly affect the hold on power of the C coil
owing to the widely different air gaps. When the key ‘is released the relay must rapidly
return to the RECEIVE position, since the field due to A coil is already established, and
the field due to C coil will collapse immediately the current is cut off, by the breaking of
the morse key.

Aerial Selector Switching Unit Type J.

30. On the T.1154/R.1155 equipment, the trailing aerial is normally used for medium
frequency transmission and reception, whilst the fixed aerial is used for high frequency
transmission and reception. When making use of the'R.1155 receiver as a direction finder
the fixed aerial is used as a vertical aerial. For normal operation both aerials are connected
via the aerial selector switch to the transmitter medium frequency and high frequency
aerial terminals, thence via the keying relay, to either the transmitter output circuits or to
the receiver. The correct aerial is selected by the frequency range switch on either trans-
mitter or receiver (transmitter switch, S, S receiver switch Swxyz). Thus if the transmitter
frequency range switch is turned to Range 1 (H/F) the fixed aerial is connected to the
appropriate transmitter circuits. Similarly, if the receiver frequency range switch is
turned to say Range 4 (M/F), the trailing aerial is connected to the appropriate receiver
circuits. Should either of the two aerials become defective, the remaining aerial may be
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for both M/F and H/F two-way communication, by suitable adjustment of the switches.
addition the switching unit, if correctly set, prevents transmission when using D/F
or when the aerials are earthed due to static conditions.

31. The switching unit has five positions each of which are shown in Figs. 4, 5, 6, 7 and
8. For D/F the trailing aerial is disconnected. The fixed aerial is used for D/F sense pur-

‘When using visual D/F, headphone reception is also available if desired.  The ener-
gizing circuit of the H.T. starter relay is broken by the secondary contacts, thus preventing
transmission. The signal may first of all be tuned in on Omni or A.V.C. In this case a 25 mmf
fixed condenser, located in the switch, is connected in series with the fixed aerial. This
reduces the pick up from the fixed aerial so that any signal heard at reasonable strength
on Omni or A.V.C. will definitely be strong enough for D/F purposes. When the receiver
master switch is in the “ BALANCE,” VISUAL D/F, or FIGURE-OF-EIGHT positions,
the aerial switching unit must be in either the D/F or EARTH position, in order to complete
the receiver H.T. circuit. When the trailing aerial is defective the fixed aerial
may be used for M/F transmission and reception. The fixed aerial is connected
via the M/F terminal on the aerial switching unit to the M/F socket on the trans-
mitter, and across the keying relay to either transmitter or receiver. The trans-
mitter range switch must be turned to Range 3. The fixed aerial is connected
to the receiver through the M/F aerial socket on the transmitter, across the keying
relay to transmitter terminal 2A and thence to the receiver via a low loss Tele-
cothene screened cable, where the aerial is connected through C,, to the medium
frequency ranges. The aerial switching unit connects a loading condenser type 764
(capacity 70 mmf.), between fixed aerial and earth (i.e., in parallel with the fixed aerial
and aerial tuning inductance). This condenser ensures that the necessary frequency
coverage will be obtainable on all types of aerials likely to be encountered on aircraft.
‘When both aerials are serviceable, the NORMAL position of the aerial switching unit is
used. This position should be used when both aerials are serviceable, Medium frequency
transmission and reception take place on the trailing aerial, whilst H/F transmission and
reception take place on the fixed aerial. Once the aerial switching unit is set in the Normal
position, the correct aerial is selected simultaneously with the desired frequency when the
transmitter or receiver frequency range switches are operated. When the fixed aerial
is defective the trailing aerial may be used for H/F transmission and reception. The trailing
aerial is connected through the aerial switching unit to the H/F terminal in the aerial
switch then to the H/F aerial socket on the transmitter, and across the keying relay to
either transmitter or receiver. In the case of transmission, this aerial is not connected
to the transmitting circuits unless the Range switch is set to either Range 1 or 2 (H/F
ranges). In the case of the receiver, the aerial circuit is taken vja the keying relay to
transmitter terminal 1A, thence to receiver terminal 1 via a low loss Telecothene screened
cable and through C,,, inside the receiver, to the frequency range switch where it is selected
for H/F Ranges 1 and 2. When heavy static conditions prevail the EARTH position of
the aerial switching unit is used. Both the fixed and trailing aerials are directly earthed
at the switch ; the starter relay circuit of the H.T. power unit is broken, thus preventing
use of the transmitter.

32. As far as possible, the switching system of the equipment has been designed
to select automatically the correct aerial, etc., for transmission or reception on any desired
frequency within the coverage provided, but there are limitations to its use. For instance,
if the aerial switching unit is placed in position 2 (M/F on fixed aerial), it may be found that
H/F reception is available on Range 1 or 2 of the receiver although an aerial is not directly
connected to these ranges under the foregoing circumstances. This is due to the extreme
sensitivity of the R.1155 Receiver. Again, with the aerial switching unit in the “ Earth ”
position, loop reception is available, and if the aerial wiring is of appreciable length in a
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particular aircraft installation, some degree of omni reception may be present

e
therefore be understood that it is most important to grasp clearly the circyit r‘g,ﬂ-é!
brought about by the aerial switching unit in its various positions, and when y ing the
equipment, to make a careful check that the switch is in the correct position for the s
required. '
Aerial Selector Plug Board.

33. On a limited number of installations it will be found that an aerial selector phig

board is fitted instead of the aerial switching unit type J. The aerial selector plug board ;.
shown in Fig. 9. Changing over the sockets on the centre pair of plugs mak: |
to obtain various combinations of aerial connections to the equipment, viz
M/F transmission and reception on trailing aerial
H/F transmission and reception on fixed aerial.

1T possible

FIG. 10. Transmitter T.1154 front panel showing valves

J ﬁThlS 1s a normal position and is used when both aerials are serviceable, For D
the fixed aerial must be connected to the H/F plug, and the trailing aerial disconnected and
earthed. If either aerial becomes defective, then by re-arranging the plug and socket
comnections it is possible to use the remaining aerial for both M/F and H/F transmission and
co[eoennpet:?:ci tcffththel _ﬁﬁEd aerial should become defective the trailing aerial socket must b?
the trail; € link marked H/F (top pair), in order to transmit or receive on H/F

e ing aerial should become defective the fixed aerial socket must be connected t0
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s ﬁg mmmwmmmmwmm
s. The master switch (S,) is in the centre of the panel immediately below
mmmpmmm&hasthehﬂmsmwhhgpmﬂ

"TON

Circuit changes effected by this switch are fully described in paragraph 15. The
~ frequency range switch (S, S.) is located at the left hand bottom corner of the panel
and has three positions, Range 1, 2 and 3.

 Range 1 (H/F).

38. There are three controls in this range all coloured BLUE. The master oscillator
tuning condenser (C,) is located at the left hand bottom corner of the panel and is provided
with click stops causing the dial to click into eight different positions which may be pre-set
to coincide with any eight frequencies within the limits of the range. These eight click-
stops are labelled A, B,C, D, E, F, G and H. A tap switch (S,) is located immediately
to the right of the valve compartment and has the function of connecting the aerial to
any of nine tappings on Range 1 output circuit inductance L,. An output ing con-
denser (C,,) is located at the top right hand corner of the panel and is also ided with
eight click-stops, these being engraved A—H, in the same way as the master oscillator
tuning on this Range. This condenser tunes inductance L,.

Range 2 (H/F).
37. There are three controls in this range all coloured RED. The master oscillator
tuning condenser (C,) is located on the left centre of the panel and is similar to 1

" master oscillator tuning condenser. The click-stops are labelled J, K, L, M, N, P, R.
A tap switch (S,) is located immediately on the right of the valve compartment and below
Range 1 tap switch. This has the function of connecting the aerial to any one of nine
tappings on the output circuit inductance L. The output tuning condenser (C,g) is located
on the right hand centre of the panel and is also provided with eight click-stops these

ing labelled J—R in the same way as the master oscillator tuning on this Range. ‘This
tunes inductance L. P
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e,

Range 3 i

38 %e are four controls in this Range all coloured YELLOW, Ty, —
osciﬂat;:r tuning condenser {C,;) is located at the top left hand corner of t}e panel ang
similar to the master oscillator tuning condensers on Ranges 1 and 2. Th,
labelled S, T, U, V, W, X, Y and Z. The aerial tap switch (S;) is located

ClCK-stops are

. 3 it the botto
of the panel immediately to the right of the master switch. This control has 17 1':-’-~:rjr,jn\'
numbered 1-17 and varies the amount of aerial tuning inductance L in use. The outpnt

: ntrol is located immediately below the output tuning of Range 2 [y ol i
Eﬂﬁgglg corﬁ:lfl?lside the aerial tuning inductance Ls. There are no click stops provided
on this control as the change in frequency between taps is small compared with Ranges | and
2. The anode tap switch (Se) is located at the right hand bottom corner
has 17 positions numbered 18-34. This, as its name indicates, shifts the i
the output of the power amplifier is connected to the aerial tuning inductance 1,

of the pi

Fic. 11. Transmitter T.1154 master oscillator panel.

Secondary Controls,

39. The master oscillator controls on the two H/F Ranges 1 and 2 are
vernier adjustment (A). This is capable of varying any pre-set frequenc
0.1 per cent. A release is provided for the click-stops on each master oscilla
and on the two H/F output tuning dials. This enables the dials to be rotated without
engaging the click-stops so that any frequency within the limits of the particular range
be selected. A friction drive is brought into use when the click-stops are released th‘]_:
preventing the dials from vibrating off their setting. At the top of the panel immediately
above the valve compartment is a feed milliammeter (C). This instrument reads from
0—300 milliamps. It shows the current taken by the anodes of the power amplifiers Vs, A
An aerial ammeter (D) is located at the top of the panel on theright of the feed milliammete!
It reads from 0—3.5 amps but is only in circuit on the M/F Range 3. An external aemd
ammeter is provided for the H/F Ranges 1 and 2. There are four power plugs (P) on tht
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front panel located immediately below the master switch. From leit to right they are as
follows :—
(i) Receiver Power supply
(i) Key and telephones
(iii) H.T. (1,200 volts)
(iv) Main power supply.

The H.T. fuse (F) is immediately below the two meters. This fuse is of the glass tubular
type and is rated at 750 milliamperes. The fuse is protected and held in position by an
insulated cap which screws on to the panel. Microphone sockets are provided for connecting

Fic. 12. Transmitter T.1154 side view of chassis showing the keying relay R/L.

up a carbon type microphone when using R/T. When using an electro-magnetic micro-
phone in conjunction with amplifier A.1134, the output of the amplifier is connected to
the transmitter via these two sockets described abov2.

40. Several views of the transmitter are given (Figs. 10—13). The panel is robustly
constructed being made up of a number of units thus facilitating repair or replacement.
The complete chassis is quickly detachable from its containing box, this latter being mounted
on special Firestone rubber suspension units to afford protection from mechanical shocks
and vibration. This minimises the possibility of the master oscillator stage frequency
being modulated by mechanical vibrations which is of special importance when considering
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L ility. All cable connections to the transmitter are termi .
;I;Ilulzs trmd m&sﬁ:ﬂﬁy are both non-reversible and_ noniin.temha_"'geah]e_ m\{]ﬁi‘i:
possible supply cables are of the metal braided type, this braiding being €arthed in e
to reduce the possibility of electrical interference being picked up from . external sop..
and thus passed on to the receiver circuits via internal wiring of the equipmet,
master oscillator circuits have been carefully screened from those of the power amplifen
in order to maintain transmission stability and constancy of calibration of 11, Fou

oscillator stage tuning.

56
F1c. 13. Transmitter T.1154 output panel

Aerial Selector Switching Unit Type J.

41. This unit is constructed throughout of high insulation material capable of with-
standing H/F voltages up to 6,000 volts even at high altitudes. Two sets of contacts ar
carried on a square sectioned shaft, this being operated by one handle. The unit has five
switching positions indicated by engraving on the cover. ~ At the back of the unit are the
main contacts which switch the aeriai circuits. The secondary contacts which switch various
LT. and receiver H.T. circuits are housed underneath the front cover. All cable connec
tions to this unit are terminated in plugs and sockets.

Aerial Selector Plug Board.

42. Fig. 9 shows the aerial selector plug board, which consists of a metal base with
seven shrouded plugs mounted on it. On the right hand side are three plugs all of which
are connected together and engraved E (Earth). A connection to earth is taken from the
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H.T. pmverumtstartmgndazey 6v. 1.0 amps Bwatts)
Keying relay type 85 with pﬂseed Bv. 2.5 amps watts)

45 Two motor generators are employed for each installation ; m&*ﬁ
for the transmitter, the other H.T. for the receiver and L.T. for both m

recciver, These are known as the H.T. power units and the L.T. power rwmﬁwﬁy Sk

L.T. Power Units. : F
46. There are two models of this unit which have the following mm
Power Uit type 34 (Stores Ref.; 10K/19),

Input .. 0.3v. D.C. Nominal 12v. et
Outputs 7\ 13 amps D.C.
217v. 110 m/a D.C.

This unit comprises the following electrical components :—
(1) Motor generator type 30
(1) Two-step starter
(1)) LJF and H/F filter circuits
(iv) Plugs and sockets.
Power Unit tvpe 35 (Stores Ref. : 10K/20).

Input ... ... 185v. D.C. Nominal 24v.
. : Outputs 7v. 13 amps D.C. k
217v. 110 m/a D.C.

This unit comprises the following electrical components :—
(i) Motor generator type 31
starter

(i) Two-step
iii) L/F and H/F filter circuits
il:fl; and sockets.
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Fic. 1. Schematic diagram of Receiver R.1155.

for the receiver is obtained from a motor generator which provides
This unit is described in paragraphs 46 and 47 of the section dealing
type T.1154. The overall dimensions of the receiver in its case are
% 93 x 11§ in. The weight of the receiver complete with valves
is approximately 27 lbs. : A
GENERAL DESCRIPTION.
circuit arrangements of the receiver are described with reference to
Jl features will be more easily understood with the
.Figs. 1—6. ~The same notation is
w incorporating valves Vi, V., Vs,
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type J.

Omni ** or A.V.C.).

- with the receiver as a communication unit only
t valve of the communication receiver, V, ang
e function of V, is to amplify the signal recejved
frequency changer (V,). This signal frequency
. or manual volume control. The circuit is tuned
and the anode circuit is coupled to the grid circuit

E ¢ (V). This valve combines the function of Ist cetector
- Local oscillativns are generated by the triode section of V, which

than the incoming s by 560 kc/s. By electronic mixing and
: _ the valve, a frequency of 560 kc/s (i.e., the resonant frequency of the
1F 1) is obtained in the anode circuit. The latter comprises an inductance and

capacity Css, which forms the primary of the first intermediate frequency coupling unit
Intermediate Frequency Trap Circuit. On medium frequency ranges a special
formed by an inductance m capacity Ce;, is used to gliminate the possibility
of instability due to I/F feedback at the signal frequency stage. It will be understood
that should the impedance of the tuned grid circuit become appreciable at or near the
I/F, feedback may occur either due to direct influence of the stray field in the circuit
itself, or by the amplification of the valve V;. The circuit employed is arranged to cause
the impedance of the grid circuit of V, to fall very sharply at the intermediate frequency,
thereby preventing both the above forms of feedback.
mﬂ Oscillator Section of V,. A tuned anode circuit with tapped inductances is loosel
led with the grid circuit inductance. To reduce frequency drift on the H F ranges
i ~ two chokes are connected in the anode circuit which resonate just beyond the low frequency
o -end of the bands. The combination of these chokes operating above their resonant frequency
and the small m Css and Cjq, enables the correct degree of coupling between the
anode and tuned circuits to be maintained throughout the frequency band. Thus tie

m‘?i{t due to changes in valve constants whilst heating np, etc., or due to the
i € of a valve, has considerably less effect on the tuned circuit, with consequent
retention of accuracy of calibration. '

(v) Intermediate Frequency Amplifiers V; and Ve, There are two stages of 1/F ampli
fication _band-pass ing units. The band-pass coupling is effected by very
small fixed capacities Cy,, Cos and C,q,, there being practically no inductive coupling. The

| ‘ coupling units comprise dust-iron cored inductances which are adjusted to the intermediate
&?’:‘my of ke/s by means of variable cores. There is no adjustable capacity across

; selectivity is approximately 4—5 ke/s (total band-width) for
6 dbs. attenuation, : g : di
30 the osition of the Iﬁm have ufher A.V.C. or manual gain control, according

% ¥




applied tuthetﬁl&e‘ﬁ d 1
turn, bia:

« and in turn, biz ‘applied to the controlled valves,
in the “Omni’’ position, the grid of the output valve is taken
_“L;Fvnhmewnﬁo!andthevaﬁablesﬁdm‘ismtofdrmit,thaehy
b ‘&5 to ﬂleriﬂtput valve.

ol of communication receiver with master switch in A.V.C. position.
5 to Vs is controlled automatically by the strength of the received
control of L/E from the speech diode Vs to the output valve is also pro-

effected by the variable potentiometer Rsi;. In order to simplify the

ront panel, the potentiometer used for applying varying amounts of bias
to Vs (i.e., Ray) is ganged to the L/F volume control potentiometer Raya).

_ ers being operated by a single knob marked " Volume Control.”

foregoing it should be appreciated that R Is in circuit when the operational

 is in the “ Omni " position, whilst Rsjz—the L/F control—is in circuit when the
switch is in the A V.C. position. The received signal is applied to the grid

d after the frequency changing is amplified at the I/F by valves V5 and Vs, From
in the primary of the last LE. transformer both diode sections of V; are connected

i, Rectified current from them flows through the series choke and

switch to a resistance network comprised of Ry, R,, and R,. across which volts

‘developed for supplying negative bias for automatic control of the valves V; to Ve

The voltage obtained as bias may vary from 0-30 volts. In order to provide
yrrect proportion of bias volts to each valve, the grids of the valves V, and V receive

\.V.C. bias volts, V, receives half AV.C. volts and Ve one-tenth. The reason for the

of different bias volts is to provide a good signal-to-noise ratio. The AV.C. is

about 13 volts, this being achieved by making the cathode of V; positive with

to its diodes, by resistances R, and Ris. This delay assists in giving an A.V.C.
istic which for a change in input signal of 80 dbs. results in a change in output

ximately 8 dbs. Since none of the A.V.C. controlled valves are automatically

by cathode resistors, the resistance network Rio, Ri: and R,,, from which the

v,

point is taken from a resistance in series with H.T. negative, and it maintains a s

on all contiolled valves during no-signal periods. On Ranges 1 and 2 (H/F) the bias

is reduced to 2.5 volts approximately, in order that the amplification over the full five

ranges may. be reasonably constant.

mbgm Frequency Oscillator (Triode V). In addition to ogeroviding the AV.C.
valve V, also acts as a beat frequency oscillator, the triode section of the valve

used for this purpose. The oscillator circuit is tuned to half the I/F (ie., 280 kcfs).

‘Colpitts circuit is employed for generating oscillations, H/T being fed via R;, Ris, and

27

C. voltage is derived, is returned to a point 3.6 volts negative with respect to the grids.




LJC circuit is formeq by
the required beat frequency
quency oscillations are feq
“heterodyning takes place,

that indications of a carrier
F.O. fundamental frequency, and
‘external source.

e diode of Vs functions as a secong
y of the last I/F transformer The
1 G and G, to the potentiometer Ry,
.C. Across Rasg, is connected an L/F
ies Cg, Cg and C,,.  This circuit effectively
getting to the volume control and hence
ter circuit is to remove a proportion of the
to minimise the effect of acoustic noises and
out of circuit as desired, by a switch on the
of one diode of Vs as a limiter is described iy
ragraph 13). The triode section of Vs functions
veloped across the volume control potentiometer
section of Vs, in the anode circuit of which is con-

‘working output of approximately 100 milliwatts i-

1€ tuning indicator is arranged to give a varying shadow
s an indication of correct tuning. The angle of light is
d ed across Ry, a resistance connected in parallel with the
itself consists of a conical shaped anode which is coated with
this becoming luminous when subjected to electronic bombardment
udes through a centre hole in the anode and when the H.T. is applied
e valve it becomes luminous. Adjacent to, but slightly off centre from,
 the a wire which is in the direct path of the electron stream. This wire is
8 o the anode of a triode section of the valve. The anode of this triode i< con-

nected ﬁy. Ppositive t a one megohm resistor R,;. The grid is fed from volts
developed across R,. It will be seen that there is a difference of potential hetween the
ﬂmmmm the triode anode. This will tend to make the electron stream diverge
from the more direct path to the fluorescent anode, and when the largest difference of
potential exists betweenl these two anodes, a large shadow will be noted on the fluorescent
1e, less of the eye portion of the indicator will be coloured green. When a large
is received the control grid will become more negative with consequent reduction
 in anode current to the triode anode, thus reducing the voltage across R,,. This in turn

m‘ small difference of potential between the two anodes and therefore the electron
stream wi:l take ?:b?&?t d’mited {Jath across the valve, causing the greater part of the

6. The following description deals with the receiver as a direction finder. The

' operations can be’ ! i i i itable D/F
1o0p and a visual ind; tor dp?hfem Mtheﬂnty;e:ciwer when coupled to a suitable D,

Wtﬂ{s’zmt}l? ng of bearings visually. Sensing of bearings can also be carried
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Fic. 3. L/F Oseillator Switching Circuit.

y Switching Oscillator Circuit
e receiver operates on what is known as the ““ switchet heart "' principle, in
the input and output switching is carried out electronically. The valves whi
ing are in turn operated by means of a L/F oscillator. ~ Fig. 3 shows
switch valves and the L/F oscillator. V, and V. are dual function valves of the
de . in which the triode portions are connected to form a push-pull L/F
“Thus when the oscillator grid of V. is positive, the oscillator grid of V, is negative.
“bortions of these valves have their input grids connected together, and the
erial is fed to this point. The anodes are connected differentially to the loop
“Thus if V, is amplifying and V, is not amplifying, anode current flows in one
ith respect to the loop circuit whilst if V, is not amplifying and V, is
current is in the opposite sense. Due to the action of Rss, during negz it
oscillator grid of each valve has the full secondary voltage applied to it. Each
valve is therefore rendered inoperative for a longer time during each negative hal
1 would otherwise be the case, resulting in a sharp cut off. During positive
the oscillator grid is held at a uniform and slightly positive value. The hexode
therefore remains practically constant. The condensers Cs; and Cs, are of such
‘that they are not sufficiently large to build up an appreciable negative charge due
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S IS 10 by-pass -
Jawde simultanegys
sed as shown in Fig. 5.
voltage from the second.
triode valve V5. The
ore the diode Va]vgs
cycles. The condensers

ched by the action of valves
ption of the signal at the tipe
;ﬂ!c.h_. alt]}ongh least noticeable
incoming signal, is still presen.
erence with intelligibility is neg-
second. For telegraphy reception,
and therefore a switch is provided
‘parallel so adjusting the oscillator
‘When the switch is open, C,, alone
oximately 80 cycles per second.

of receiver depends upon the amplitude
of the loop voltage. By varying the
wvoltage it is therefore possible to adjust
itivity to change ot direction is obtained
is available when using the receiver for
as a direction finder depends upon the fact
are balanced electrically, so as to give equal
tion. For this reason it is highly undesirable
voltage fed to the loop circuit by varying the
to vary the vertical voltage by reducing the
reduce the signal level with respect to valve
ore been reduced by incorporating two con-
| into circuit between the hexode anodes (V,
the two condensers C,, and C,; are in circuit
‘occurs when the loop is offset by a small amount.
d therefore, this switch should be closed. When
44 and C,q are out of circuit maximum deflection
the loop is offset by a considerably greater
visual indicator for ‘ homing = this switch

g instrument normally used with visual D/F
the needle is in the central position. In this
‘the meter. The disadvantage of this type of
0o way of determining visually whether the needle
‘whether the signal previously received has ce;sed.
this disadvantage since an “ on course ' signal
two needles on the centre line of the scale. Thus
will depend upon the amount of current passed
th each needle. In the present case arrangements have
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Fie. 4. Simplified Visual Meter Switching Circuit.

er meter winding and R.; to Y. This will cause both needles to rise to an
he value of these two polarizing currents depends upon the value of R,,,
wvariation of this resistance varies the height to which the needles will rise.
offset the voltages across C, and Cy become unequal, thus causing one needle
other needle to fall. This shifts the point of intersection of the needles to
e centre line of the scale. The potential at the point P however, remains
~constant and therefore polarizing currents continue to flow in addition to
. Suppose that the loop be offset in such a manner that the voltage
Cs is greater than that across C;. Then differential current will flow
through both meter windings and also polarizing current will flow from Cq
‘meter winding and R,,. Polarizing current also flows from C; through the
winding and R.,. It will be seen that one of these polarizing currents will
the differential current flowing from C, to C;.  The sum of these two currents
ie needle upwards. The polarizing current flowing through the other meter
be in the opposite direction to the differential current and the resultant which
nce of the two currents will drive the second needle downwards. Ra.jisa
ce in order that the needles may be adjusted to a convenient height on the
~ With minimum resistance in circuit the polarizing current will be maximum

rise to a point well up the scale. With all resistance in circuit the
will be reduced to a minimum and the needles will therefore intersect
the lower end of the scale.
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y explained, besides incess;
“causes one needle to rise ::sﬁ
ideal intersection of hoth needle;
of the A.V.C. system. when the
of the indicator would Temain
to Fig. 3 it should pe appre.
E Vo. Thus when the loop is Totated
tage to diode A (V,) than V, supplies
er signal, but would not contro] the
in in its original position and the

-.‘:’: Tn
39 VISUAL INDICATOR HETER
b D.C CRCUITS. -

oo . Sl

triode valve Vy combines the action of the dioce

s of Vi are operated from the L/F switching oscillztor

s of V, may be considered as diodes whose operatio

their grids. When one grid is biased slightly ppsitlt»;.

€ other grid is biased strongly negative, causn‘ngCI he

Thus the diodes will operate alternately. 'anfeelcri]

: g valves V, and V., The condensers C,, and Cas =

vitched output from this valve flows through chokes mtof =

ay bias 1s applied between thé cathodes and anodes 0 e
‘them from delivering a current and raising the meC

 rec in the absence of a signal. The condenser i

itput of which flows via a choke and R.,. Any w_ﬂ;m

ends to drive both needles downwards without in i
e circuit. The normal A.V.C. action of the recely

@
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s upon the balance of the two input switching
throughout the visual D/F m‘,@ Balance is
‘Rs; which is connected between the screens
fﬂ;ebaiame,ponumoithgmodmmasterswitchthz
earthed. A dummy loop consisting of a suitably matched
connected in place of the loop proper. This dummy
and any sideways deflection of the indicator needles is
t syr . In order to remove this lack of symmetry
indicator needles should be adjusted to coincide with the

 the
& ‘the potentiometer Rs,.

to use the visual indicator for homing, first the receiver must be
station, using the “ Omni " or A.V.C. position of the master switch.
ion should be carried out. Setting the loop at 0 degrees (ie.,
indicator may now be switched into circuit. Should the needles
e right of the fixed central line on the meter scale, it will be neces-
“in order to set it on course ; which is indicated by the needles
line of the indicator. There may be occasions when it is not
ming transmitter lies ahead or astern of the aircraft, in which case
the sense arrangements as follows. After putting the aircraft on
needles intersect on the centre line, turn the aircraft a few degrees
on is ahead the needles will intersect on the left ; if the station is
| intersect on the right. This sense determination may, if desired,

ing the loop from zero to, say 10 degrees instead of rotating the
sense will then be indicated in the same manner. Care must be taken
to zero after determination of sense. The above assumes that the loop

st as should these be reversed, 180 degrees error will be introduced.
new apparatus, when makirig an initial test flight the above procedure
determining whether the loop connections are actually correct. In
it is necessary to make the check on a station whose position relative

OWTIL.

D/F.
e this method of D/F, the vertical aerial 1s disconnected, the loop
source of signal pick-up. The L/F oscillator incorporated in V; and Ve,
‘switching circuits of Vo are inoperative. The A.V.C. system is out of cir-
being effected manually. After tuning in the selected station, the
point where a minimum signal occurs, this depending upon the well
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known properties of the simple loop aerial. There are two such points for any given stati,
which occur 180 degrees apart. The selection of the correct minimum signal, indicatiy
true bearing, is done by applying vertical aerial voltage to the loop circuit 17,
plished by a switch labelled L-R, which has three positions. The switch is <prin, |
so that when released it returns to the central position. Moving the switch eitier 1,
or right, puts H.T. on to the screens of one or the other of the hexode portions of ', 1

thus coupling the vertical aerial through to the loop circuit. '

CONSTRUCTIONAL DETAILS.
17. The receiver panel is quickly detachable from its containing bo;
being mounted on special Firestone rubber suspension units, to afford e
vibration shocks, etc. All cable connections to the receiver are terminated i

6 ) 7 @ 12 8 |

Fic. 7. Receiver 2.1155 front panel

sockets which are non-reversible and non-interchan eable. Cables are as ! i
gzigilﬁralded, thls_meta_l braiding being earthed ing order to minimise interfer
Comaininsoggces l?jemg picked up and passed on to the receiver circuits. The receive
syste fg h X and panel are of metal construction, and are earthed to the main bonding
ystem of the aircraft, Fig. 7 shows the receiver panel and its controls.
Controls,
. 18 Master Selector Switch.
dial, and has five positions :—
1) € 2 o
(i) chom ” or “ All round " reception. The gain of the H/F, Fre
m::gaeﬁ ’;u;dr I/F stages (V,, V,, V, and Vs respectively) are
i) AV O }Th‘} a potentiometer Rs,,), the A.V.C. being out of ¢ :
the 1/F S EIVes automatic volume control, with the manual contro
/F input to the output stage by means of the potentiometer R

(1) This is positioned on the right hand side of the tuning

] of
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ncy range switch in its various positions may be
aerial is used for all M/F ranges, the fixed aerial
mesanda!soforsemeparpmésoanF. When the aerial
position, the fixed aerial may also be used for all round re:

inductances for the signal frequency stage are selected for

scillator inductances of the frequency changer V, are selected
grid bias for the signal frequency, frequency changer and
on the H/F ranges in order to maintain constant amplification

control is coupled to a three gang condenser, which is used for tuning
e. The condensers involved are indicated on the main diagram
Cs; and Cs,. The tuning scale is of the large semi-circular type,
e pointer. - Direct and vernier tuning are provided.
is arranged as below :—

- Blue
10 Mc/s 7.5 Mc/s

Red

55Mc/s ... 3.0 Mc/s

Black
—_ 600 kc/s
Yellow
- 200 kefs
Black
- 75 kcfs

the calibrated scales is arranged to line up with the range colouring

(4). This is located immediately on the left of the tuning dial. It

“smeters mounted on the same spindle. These potentiometers are

i of connections as follows :—Ra) Raja)- Pobenhcmebefr

\ the receiver operational switch isiﬂeather‘theOrrmxurl_"gurg-q-

Hometer Rsg is in circuit when the receiver master switch is in
or VISUAL D/F positions.
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d in the bottom left hang cormer
the beat frequency oscillator (triode

 left hand corner of the panel and is jp
LANCE or VISUAL positions (Fig. 10,

of the meter balance control and is for the
tor to a convenient point on the meter

IET4

: V5
Fic. 8. Receiver R.1155 chassis wi

th valves in position.

Defection Sensitivity Switch. (8). This is a two position switch located to the

_ indicator. Its function is to provide comparatively low sensitivity
indicator for homi

i itivi sisual indi ‘hen
oming purposes, or high sensitivity of the visual indicator w
by the visual method

Switch. (10). This is a
This switch h

L two position switch immediately below the
sViand V,, and

as the function of altering the switching frequency of
associated circuits from 30 to 80 cycles per second.
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- KEY.
AO Oscillator Anode GE Suppressor Shields
: GO Oscillator Grid T Target

Grids D1, D2 Diodes X Pin omitted

GS Screened Grids

Frc. .9. Octal Valve viewed from underside.

tetrode variable mu valves type KTW.62. V;, combining the function
frequency oscillator, and Vs combining the functions of speech diode.
r and oumlut are double diode valyes type MHLDS6. Vs, the visual
is a double triode valve type BL.63. Vi, the tumng indicator, is

. Y.61 or Y.63.

dxivenoﬁﬂleaira'aﬁehwiml

and L.T. are derived from a power unit b
d 48, Transmitter T.1154 section.

in paras. 46, 47 an
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AL position. The

or 2. The receiver
M. the transmitter
run up, and in a few
may be plugged in,
5, the aerial switching
AERIAL. Ifa check
metal obstructions such as
a test, the aerial switching
. With the aerial switching
t should remain inoperative

L

: of aerial switching
the HfF plug in order to receive
M/F Ranges 3, 4 or 5, the fixed aeria]
using visual DfF, it should be remem-
H.T. power unit relay circuit in any
tch must be kept in the STAND-BI

volts, the minimum permissible voltage
When the aircraft supply is 24 volts,
power unit running is 21 volts. A high

' . The minimum filament voltage
r is 5.7. If reception fails, or signals are
n 5.7 and 6 volts, the frequency changer valve V,
it for using the receiver will be found in



; R56 240
: (6,000 @ min.) R57 560,000 |,

R58 2,200 ,, i
R59 220,000 ,,

R60 220,000 ,,

R61 1,200 ,,

R62 2.2 megohms
R63 2w 0
R64 100 ohms

R65 10,000 |,

R66: 10,000

R67 22,000

R68 56,000

R69 100

mmm IN MICROFARADS, UNLESS STATED.

REF. VALUE,

C13 60-picofarads

Cl4 1,600 <t

C15 4,550 " !
Cle 0.5

c17 0.0001

C18 0.005

C19 0.001

C20 0.005

c21 0.005

c22 0.005 ‘
c23 0.005 '
C24 0.005



picofarads

picofarads




neore ical circuit contacts shown thus :—@ which have a reference number,
‘many cases connected to groups of con.acts marked thus :—Q. The latter
found on the switch sections, having been eliminated by suitable shaping

blades, but are inserted to show clearly the function of the switch. In the
y range switches, reference numbers are not shown on the theoretical

‘contacts, only the rotor contacts being numbered, but the contacts may be
ce to switch diagram sections W, X, Y, Z.
1

are shown in extreme counter-clockwise position.

g |
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