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WIRELESS SET No. 19, MK. II
GENERAL DESCRIPTION

POWER SUPPLIES (Figs. 1004 and 1007)

H.T. Supplies

1. (@) The H.T. supplies are obtained from Supply
unit No.. I. This supply unit contains a. three-
commutator rotary transformer, working ¢ff the
12 V D.C. input from the accumulator, which
supplies 50 mA at 500 V, and 110 mA at 275 V.
The unit also contains the necessary R.F. and
AF. filters. Supply unit, Mk. I*, contains addi-
tional R.F. filtering.

(b) The circuits of the Supply units, Mks. I and I*’
are shown in Figs. 1007 and 1004 respectively.

(¢) The Supply unit No. 1, Mk. III, is used in some
cascs instcad of the Mks. I and I*. (see Tels.
F257/7). For description of this supply unit
sce Tels. F 252/3,

(d) The 12’V L.T. 1s supplied to a rotary transformer,
H.T., 55 W, No. 1, through the R.F. filters L16A
with C22G (Mk. I*), and L17A., with C22D
(Mk. I*). These are shunt- and series-wound
field windings. The 275 V supply is choke
capacity smoothed by L18B and C32A, the reser-
voir condensers being C4CP. The 500 V supply
is smoothed by L18A and C33B, and its reservoir
condenser is C33A. In the Mk. L*, additional
R.F. filtering for the 12 V L.T. supply is provided
by L17B and C22A.

L.T. supplies
2. The valve neaters are supplied from the 12 V accumu-

A SET (Fig. 1002)
GENERAL

3. The set has a frequency range of 2.1—8 Mc;s (142.8—
37.5 meters) covered in two bands, 2.1—4.5 Mc/s 2ad
4.5—8 Mc/s. The bands are selected by the wave-
change switch S11A.

4. (a) The receiver is a superheterodyne, which uses
an LF. of 465 kcfs. The valve stages are described
in paras. 7-12.

(b) Several valves are used both on receive and on
send. This arrangement is shown in detail
Fig. 1, from which it can be seen that the fre-
quency of the sender is controlled by the tuning
of the receiver L.O. and beat oscillator. There
is, therefore, no separate control for selecting the
frequency of the sender.

Flick Mechanism

5. The preselector arrangement consists mainly of two
circular plates driven from the main condenser spindle.
A V cut on the periphery of each plate allows a spring-
loaded flick locating arm to engage in the V slot. The
two plates are free to move on the main spinéle, unti]
locked into the required position by two ..amping
screws. Each plate car bc separately adjusted to the
required preselected frequency.

6. The two spring-loaded arms aiso operate two flags
so that a visual indication is given for each presclected
frequency. A flick lever is incorporated to give the
following facilities :—

lator. The details of the valve heater circuits are shown (@) Tune. In this position the flick mechanism is
in Fig. 1003. disengaged, and the slow-motion drive (Drive,
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Fig, 1.—Block sckematic gisgram of A set serder-receiver.
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slow-motion, Nu. ) s dict i opciatig, 0
allow operator to tune sut,

{b) Set. In this position both the fick and slow
motion mechanisnis are enfaged to cnavie the
operator to sct the tuning dial ror mck working,

{(c) Flick. The slow-motion drive 1s Jisengaged and
the flick mechanism is in operation.

On scme sets the Drive, slow-motion, No. 14 (on master
osctllator tuning control only) 1s replaced by Drive, slow
motion, No. 21 (as used on Wireless set No. 19,
Mk. IIi) to enable a2 lower ratio tuning drive to be
obtained (see Tels. F 257/8 for fitting).

RECEIVER
R.F. amplifier

7. The signal from the aeriul passes through the aerial
tuned circuit (see para. 35), and is fed through C2A to
the control grid of the valve VIA. VIA is a variable-p
R.F. pentode, which is used only for R.F. amplification.
It is self-biased by R2A andreceives A.V.C. bias through
the choke LI0A. The anode circuit of the valve consists
of the primary of the R.F. transformer L22A and B, or
L23A and B. The secondary of the transformer is tuned
by C9A, and is connected to the control grid of the hexode
portion of the frequency changer valve, V2A.

Frequency chauger

8. (@) The frequency changer valve, V24, is a tricde-
hexode. The triode scction acts as the local
oscillator, working at a frequency 465 kc/s. above
the signal frequency. The oscillator circuit
comprises the transformer L24A and B or L25A
and B, the secoadary being tuned by C98.

(&) The triode grid of V2A is connected internally to
the injector grid of the hexode section, which acts
as the mixer. The hexode anode is coupled,
througa the L.F. transformer L84, to the conirol
grid' of the first I.F. amplifier, ViB.

{c) The triode section of V2A also acts as a part of the
sender. This is described in para. 12.

Fivst 1.7, stage

9. VIB is a variable-p R.F. pentode, used only for LF.
amplification. The valve is self-biased by R9A, and
receives AV.C. bias through the sccomdary of LBA.
The anode is coupled throuph the LF. transfonner,

L8B3, to the control grid of the sccond LF. amplifier,
VIC.

Secend LI stage

10. ViIC is another vanable-u R.F. peutode, used only
for I.F. amplification. The valve is self-biased by R3B,
and receives A.V.C. bias through the secondary of L8B.
It is coupled through the LF. transformer, L9A, to the
signal detector diode anode of V3A.

Detector, AV.C, and output stage

11. (@) V3A is a double-diode pentode. One diode acis
as the signal detector, the other diode as ihe
AV.C. detector, and the pentode as ihe ALF,
amplifier.

(b) The anode of the signel detector diode is divecily
connected to the live side of the sccondary of the
LF. transformer, L9A. The diode load is pro-
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through a contact of the send-rocene ey,
to the control guid of the pentude socton o,
V3A.

(c) The AV.C. dicde 1s fea from the sienal detecios
diode throupii a smoud couphing condenser Cabe,
R8A is the diode load, across’ which 4 voli.ge
is deveioped oy the fiow of reztiued curret
through the A.V.C. ciode.  Tun roliage s
applied as negative biss, through R43, 1o tue
control grids of the valves VIA, VID ana VIC.
R8B and C33A act a5 a flter, and helr valucs
determine the time constant of the circuit.

(d) The diode load R8A 1s coanected to ewsth,
this places a negative bias on the anode of e
AV.C. diode equal to the D.C. volis devel-
oped across the cathode resistor R:0A and
R1ilA, by the cathode current of V3A. Toere-
fore no rectification takes place in the A.Y.C.
diode wuntil the amplitude of the incoming
signal 15 great ecough to overcome this bias,
thus delaying the A.V.C,

(e) The output stage is the pentode section of V34,
acting as an A.F. amplifier. The input .s resnst-
ance-coupled by RI3A, the L.F. vohure coa-
trol. The anode is coupled by the transioraes,
T2A, to the headphones.

Nete, V3A is also used by the sender, as desciivw
in para. 17.

Beat frequency escillator

12. (@) The triode: portion of the iriode-neaode vaive
V2B acts as the beat oscillator.

(b) For the reception of C.W., the B.F.O. is sviicnea
on by the C.W. &/T switch STA/6. The puch
of the heterodyne beat note can be adjusted by
means of the variable resistance Ri4A, wiuch
varies the beat oscillator ficquency by shunting
the coupling coil LSB.

(¢) The B.F.O. is brought into opetation when the
NET button S3B 15 piessad, osauliating at the
LE. of 465 kefs. The mier-cleciiode capaeity
of V2B provides coupling with tac Lt v..
hexode control gud of V28, and the titc.
of V2A. In this manner the bcal osulilawa
heterodynes with the LF., thus enabliny the
receiver to be tuned accurately to aa wuudibly
low beat note with the received signal.

SENDER
Magler occiilator stage

13. The triode section of the receiver freql .acy chan .«
valve, V24, acts as the master oscillaior wicn e 5ot 43
on send. It oscillates at a frequency 4537 k¢fs above the
carrier frequency. It is coupled, through C2iA and
R42C, to the hexode control grid of the sender frequency
changer, V23.
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Sender frequency changer

14. (@) V2B is a triode-hexode valve ; the triode section,
which is the beat oscillator of the receiver, oscil-
lates at 463-7 ke/s. The output of this oscillator
is mixed with the output of the master oscillator
in the hexode section of the valve, producing a
signal of carrier frequency.

(b) The output from the hexode is tuned by the
circuits L7A, or L21A, and C9D. The signal
is fed through C2C to the control grid of the
valve Y5A.

Buifer siage (R.F. amplifier)

15. (@) VSA is a steep-slope pentode valve, used to
amplify the drive voltage to the power amplifier
valve, V4A. The output from VS35A is tuned
by L4A or LOA and C9C, and fed through C2E
to the control grid of V4A, and to the anodes of
the double-diode valve V6A.

(b) One of the diodes of V6A provides a control
voltage which is fed back, through RID and
R1E, to the control grid of V5A. This control
voltage is delayed to an extent determined by
the setting of the variable resistance R43A, the
effect being to maintain the drive voltage con-
stant at a pre-determined value applying to the
control grid of V4A.

Power amplifier stage

16. (@) V4A is a beam tetrode valve which acts as the
power amplifier. On R/T and M.C.W., modu-
lation is applied to the control grid of the valve ;
keying on C.W. is described in para. 18.

(6) On R/T and M.C.W., a negative bias de-
veloped by the second diode of V6A is
applied to the control grid of V4A. The bias
is proportional to the R.F. drive voltage which
reaches the diode, and, therefore, to the drive
appliced to the control grid of V4A.

On C.W. the bias from the diode of V6A is
removed, and V4A is self-biased by grid cur-
rent through R7D.

(c) The output of V4A is tuned by L3A and C3A ;
and fed from a low-impedance tap on L3A,
through the aerial feeder, to the variometer,
which tunes the aerial. The R.F. current from
the variometer to the aerial is passed through the
primary of transformer T1A, the current in the
secondary is taken through the rectifier WIA.
The D.C. current produced by the rectifier is
passed through the R.F. choke L2A, the aerial
feeder, the R.F. choke L2B, to the panel meter,

Medzlation

17. (@ R/T—The pentode section of the valve V3A
acts as a modulation amplifier. The input from
the microphone comes through the microphone
transformer T3A. The output is applied,
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through C17B and R7G, to the control grid of
V4A. Sidetone is taken through the trans-
former T2A to the headphones.

() M.C.W.—The valve V3A is made to oscillate
by coupling its control grid to the reacizon
winding on T2A. The anode and screen grid
of V3A are keyed through the key jack JI1A.

C.W. keyiag

18. C.W. keying is done, through the key jack JI1A, c2
the H.T. supplies of the following :—the screen gnid
of V4A, the anode and screen grid of V54, the snode
and screen grids of the hexode section of V2B,

‘B> SET (FIG. 1€05)

GENERAL

19. The B set is an U.H.F. transceiver, with a frequency
range of about 229-241 Mc/s. When switchea to
receive, it acts as a super-regenerative receiver, using a
quench or interruption frequency of between 158 ke/s
and 228 ke¢/s ; when switched to send it acts as zn
anode-modulated oscillator. A block diagram of the
B set is shown in Fig. 2.

vI4 \/tQL ViE l N84
SR AF ¥
DET amp SuTPuT
L QWENCH [
4 osc Amp [T7™ MO
T } !
. —- ;

yo332i2
DIEE]

Fig. 2—Block schematic diagram of B set sender-receiver

RECEIVER
Detector stage

20. V7A is an U.H.F. triode which acts. as an oscilla-
ting detector, and is tuned to the frequency of the
incoming carrier by the circuit L11A, and C25A. The
oscillation of V7A is periodically interrupted by the
application of the output from the quench osciilztor
VID. VID is tuned, by LI14A, C28A and C374,
to oscillate at the quench frequency. This arrance-
ment keeps V7A in the most sensitive condition, and
the circuit is equivalent to a leaky grid detector wi.s
very critically adjusted reaction. The output from ihs
detector is fed through C29A to the volume control
R35A, which is connected to the control grid ol ths
first A.F. amplifier, VIE. A filter circuit is provided,
comprised of C30A, R6H and C30B, to prevent the
quench frequency getting into the A.F. stages.
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First A.F. amplifier

21. VIE is a R.F. pentode, used only for A.F. ampli-
fication. Its output is fed through C29B and is resist-
ance-coupled by R8D to the control grid of the output
valve V8A.

Output stage (second A.F. amplifier)

22. V8A is a beam tetrode power valve, used for A.F,
amplification. Its output is coupled by the transformer
TSA to the headphones.

SENDER
Modulation ampiifier

23. The output from the microphone is taken through
the microphone transformer T4A to the control grid
of VIE, which acts as the modulation amplifier. The
output from the valve is fed through C29B to the
control grid of the modulator valve V8A.

Modulator

24. (@) The beam tetrode power valve V8A acts as the
modulator. The output from the valve is taken
through the output transformer TSA to the
anode of the oscillator V7A.

(b) Negative feed back is taken from the phone
winding of T5A and applied to the primary
winding of the transformer T4A.

{c) Sidetone is taken from T5A to the headphones.

Oscillator

25. The U.H.F. triode valve, V7A, acts as an anode:
modulated oscillator, producing the carrier, It receives
its H.T. supply through T5A.

SEND-RECEIVE SWITCHING

26. Changing over from receive to send is performed by
the pressel switch on the microphone and receiver head-
gear No. 1. This actuates the relay of the set to which
the control unit is switched, relay S5A for A set, relay
S5B for B set.

27. Following the circuit through on the A set, it will
be seen that when the pressel switch is closed, one side
of L1SA (the relay energizing coil) is earthed (pin 7,
12 pt. plug). The other side has a standing voltage of
12 V (pin 3, 6 pt. plug). The relay then pulls over, and
H.T. is applied to the sender valves (by S5A 2 and 3), and
the microphone is put in circuit (by S5A 4) with the
microphone amplifier V3A.

28. When using M.C.W, or C.W., send-receive switching
is automatically performed by pushing the key plug into
the key-jack for send, and half withdrawing it for
receive.

INTER-COMMUNICATION AMPLIFIER (FIG. 1606)

29. The inter-communication amplifier is a two-stage
A.F. amplifier, which uses negative feed back.

30. The output from the microphone is taken through
the transformer, T4B, to the first A.F. amplifying valve
VIF. The output from VIF is fed through C29C and
resistance-coupled, by R8F, to the control grid of the
second A.F. valve, V8B.

31. The output from V&B passes through the transformer
T6A to the headphones.

Page 4
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32. Negative feed back is taken from the secondary of
T6A and applied to the primary of T43.

AERIALS AND ASSOCIATED EQUIPM.ENT
A set rod aerials.

33, The A set is designed primarily for use with 8 ft. or
12 ft. rod aerials of the type supplied with the equipment.
When short-range communication only is required a
single 4 ft. mast section may be used, if the 8 ft. rod aerial
is regarded as too conspicuous.

A set horizontg! gerials

34, If greater range is required, a horizontal aerial can
e used with the set.

A set aerial circuit

35. A common tuned circuit (labelled P.A. TUNING)
is used to tune the grid of V1A when receiving, and the
anode of V4A when sending. The aerial is tuned to
resonance by the variometer L1A, forming a series
resonant circuit, which is connected to a low-impedanze
tapping on the tank coil, L3A, via a low-capacity feeder.
The entire aerial circuit within the vehicle is fully
screened to reduce interference from other electrical
equipment in the vehicle.

B set aerial

36. This is a half-wave rod aerial fed by a feeder which
is a multiple of a half wave-length.  Qaly two standard
feeders are available. These are cut to correct lengths
and must, therefore, on no account be shortened. The
feeders with the green band are cut to within a closer
tolerance than the older type. The lengths are :(—
Aerial leads, No. 2, 4 ft. 2in. 1} wavelengths
No.3 7ft. 23

Note. These physical lengths are not the equivaleat ol
the electrical wavelengths. They have been calculated by

taking into account the impedance of the feeder and of the
coil circuit.

”» » »

WIRELESS SET No. 19, MX. II*

37. This is the standard Wireless Set No. 19, Mk. Ii,
modified to operate with Supply unit No. 1, Mk, III,
as Supply unit No. 2, which is normally used with Wire-
less set No. 19, Mk. III. This is done to decrease the

battery consumption in certain stations. (See Tels.
F257/7).

38. Supply units, No. 1, Mk, III, are described in para.
29 of Tels. F.253/3.

39. Wireless set No. 19, Mk. II*, has the following maia
changes relative to the Mk. II set :—

(@) Plug 6 pt. No. 4 (power input plug). Earth
lead to pin 1 removed, and pin 1 joined to
connection between pin 7 of plug 12 pt.,
No. 1, A set send receive relay coil and C.W.
jack. '

() Connector 6 pt. No. 4, modified to 6-12 pt.,
Na. 1, by removal of one socket 6 pt. and
fitting of a socket 12 pt. to connect with
plugs 12 pt, No. 1, on supply unit No. I,
Mk. III (see Tels. F 257/7).
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Toble 1—Circnit component refereaces for Wireless Set No. 19, Mk. fi

TELECOMMUNICATIONS
F 252:2

N -

Circuit
reference Component
INDUCTANCES
L1A Aerial tuning variometer
L2A and B R.F. choke (17.3 uH)
L3A Power amplifier tuning inductance
L4A Drive anode tuning inductance, H.F,
oS LSA I.F. oscillator inductance
L3583 1.F. oscillator coupler
L6A Drive anode tuning inductance, L.F.
L7A Sender F.C. anode tuning inductance, H.F.
18A and B 1st and 2nd LF. transformers
19A 3rd LF. transformer
L10A Receiver R.F. choke
L11A V.H.F. tuning icductance
L12A B aerial choke
L13A B cathode choke
L14A Quench tuning coil
L15A Quench anode choke
L1SA L.T. filter choke (.03 pH)
L17A and B L.T. filter choke
L18A and B H.T. filter chokes
L19A and B Relay, energizing coils
L20A Buzzer, energizing coil
L21A Sender F.C. anode tuning indactance, L.F.
«fL22A Receiver R.F. tuning inductance, H.F,
1228 Receiver R.F. coupler, H.F.
L23A Receiver R.F. tuniag inductance, L.F.
L23B Receiver R.F. coupler, L.F.
«J L24A R.F. oscillator inductance, H.F.
L24B R.F. oscillator coupler, H.F.
L25A R.F. oscillator inductance, L.F.
L25B R.F. oscillator coupler, L.F.
L26A B zerial coil
TRANSFORMERS
TIA Aerial current, meter transformer
T2A Receiver, output transformer, A set
T3A Microphone transformer, A set
T4A Microphone transformer, B set
T4B Microphone transformer, I-C
« S T5A Output transformer, B set
T6A Quiput transformer, I-C
T7A and B Power microphone transformer
SWITCHES
S1A-D Six-pole, 3-way control switch
S2A-C Pressel switeh in hand microphone
S3A-B Press bution switch
S4A and B Press button switch on power microphore
S5A and B Relays, send-receive
S6A Two-pole, on-off power switch
S7TA Nine-pole, 3-way M.C.W., C.W., R/T switch
S8A Two-pole, 6~way meter switch
S9A Single-pole, on-off toggle switch
SI0A Double-pole, on-off toggle switch
S11A Twelve-pole, 2-way wave-change swiich

ssue 1, 21 Jul 1944
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Circuit Component
reference :
VALVES
VI1A-F 6K7G R.F. pentode, variable-u
V2A and B 6K8G trniode-hexode, frequency changer
V3A 6B8G double~diode pentode
V4A ATS25(807) beam power tuirode
V5A ARP35(EF50) R.F. pentode
VEA ARDDS(EB34) double diode
V1A CV6(V.H.F.) tetrode
V8A and B 6V6G{ARP32) beam power tetrode
PLUGS
PL.1A-C 6pt. Pye plug
PL.2A 12pt. Pye plug
PL.3A-E 5pt. snatch plug
PL.4A-C Feeder plug
SOCKETS
So.1A-C 6pt. Pye socket
So0.2A 12pt. Pye socket
So0.3A-G Spt. socket
So0.4A and B Feeder socket, A set and variometer
So.5A Feeder socket, B set
JACKS
J1A Key jack, A set
KEYS
KIA Key and plug assembly
RECTIFIERS
Wwia Type A 50962 Westector
W2A Selenium disc type
FUSES
F1A-C Fuses, 250 mA, power supply
LAMPS
PL-A-C. Lamp, 12V, pilot and signal
CONDENSERS
Capacity Tolerance Rating
in uF inv
Cl1A 004 +15%
C2A-E .0001 +107;
C3A .00054 Max. variable condenser
C4A-F, H, I, K-0O,
Q-X, AP-CP A1 600
CSA .01 +10% 350
C6A .00006 + 2%
C7A and B 00003 +10%
C3A .0032 + 2% )
CoA-D Four-section variable condenser
CI10A (+C354) .00003 Max. trimmer condenser
Cl0B and C .00003 Max. trimmer condenser
C10D-F .00003 Max. trimmer condenser
CliA 00075 Max. trimmer condenser
1,21 Jul. 1944 Page 1002
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Circuit
reference Ci_z;z’x;c!z;ty Tolerance Rf;inyg

Cl2A 0016 + 2%

CI3A-F 200014 + 27,

Cl14A and B .0001 +20%

C15A-H and J-M .0005 +20%

C16A and B 12.0 Electrolytic 50

C17A-D 002 450

CI8A 00002 +10%

CI9A .00009 l T 2Y

C20A and B 002 +15%

C21A and B .000005 +20%

C22A-D 025 450

C23A 05 450

C24A .001 5k

C25A Split-stator variabie condenssi

C26A 001 +25%

C27A 00002 izo /

C28A .0007

C29A-C 01 350

C30A and B 001 +15%

C31A-C 20 Electrolytic 350

C32A 32,0 Electrolytic 450

C33A and B 1 1.5k

C34A 00008 Max, trimamer condenser

C35A(+C10A) 000015 Max, trimmer condenser

C35B 000015 Max. trimmer condeaser

C36A 01 £10%

C37A 0005 + 2%

C38A 1 1k

RESISTORS
Value Tolerance Rating
in Q inW

KIA-F 470k +20% 2
R2A-F 220 1109 i
R3A and B 270 +10% 3
R4A and D 22k +10% 3
RSA-E 2.2k +10% }
R6B, D and F-H 47k +10% ;
R7A-D, G-H, J-L 100k +207,
R8A, B.D. and F 1M +20% i
RIA-E 1k +10% 3
R10A and C 470 +16% i
R11A and B 3.3k :!:10‘7
RI2A 68k +10% {i
RI3A 1M Vol. contiol
RI4A 6 Variable
R15A and B 220k :;:20 {
RI6A 0.5
R17A 3.9k :1;10 h/"
RISA-C 270k +20% 3
RI19A and B 82k 109 §
R20A and B 100 109
R21A-C 27k j;10°/ t
R22A 47 +10% 3
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Circtint
schematic Value Tolerance Rating
reference in Q ia W
R23B-E 22k +10% t
R24A 1.200k ¥ 5% }
R2SA 1.200k + 5% 1
R26A 29.5k + 2% ey
R27A
R28A 27 +10% 1
R29A 20k Semi-adjustabie
R30A 30 + 5% 1
R31A 2.2k +10%, 3
R324 15k 110% e
R33A 27k +10% %
R34A-C 47k +10% 3
R35A 100k Vol. control
R36A 39k +10% i
R37A 390 +10%
38A 65 I 5y 1
X3%A end B 820 +109% 1
R40A-C 20 +10% +
R41A and B 2 $10% 18
R42A-C 10k +10% 1
R43A 100k Variable conirol
R44A 39k +10% %
R45A and B 22k +10% 1
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Fig. 1001—Wireless set No. 19, froat view of pazel
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