NOTAS ON WIRBLHSS SGiT Mo. 12.

e

1. GEVFRAL DISCRIPTION.

The No.12 Sot is a low-power scider with an R.F. output of about 25
watts on C.W., desigaed for use, in conjunstion vdth Reception Sot No. R
107, a3 a grouand station. It can alyoc pe used to replace Wireless Set No
9 in {15 owt.truckas. ’

" The frequenoy band from 17.5 #e/a8' - 1.2 Mc/8 is covered in 4 over-
lapping ranges thus -

Rangs Proyuencies in Mce/a.

1 17.5 - 10

2 10.5 - 5.2
} 5*3 - 2'5
4 2.55 - 1.2

The set, complete with power pack, is built up on a steel chasais,
vhich, with the front panel carrying the controls, is houasd in a steel
cass measuring 24" x 124" x 173" with top,back and front covers in plage.
The total weight is 134 1bs.

The olreyit is arranged for the transmission of R.P, W.C.W. or C.W.
Pacilities for remote control are provided, and the following types of
aerial may be connected direct to the aet ;-

(a) Wyndom; (b) Bnd-fed horizontal; (c) Half-wave dipole.
(a) & {b) may be used in conjunction with the Aerial Coupling Bquipment

and feeder cable provided. - 4
A Dunmy aerial is provided, which enables the sender cable to be
correctly loaded to the feeder cable in tho latter case. The sender .
aerial coupling control is first adjusted for correct loading with the
Dummy aerial {100 ohma) connected.lt is then disconnected and the feeder
cable from the ierial Coupling Squipment Unit P substituted, the latter

being then adjusted for maximum aerial current. ‘

Break-in working is provided on all types of tranamission.

2. CIRGUIT DETAILS.
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Figure !. Block Diagram of No.12 Set.

Radio frequency oacillationa are produced in the Master Qscillator
atuge.Wiich may be crystal-controlled or self-excited.The output is fed
into the Buffer Stage, which acts as an R.F.cmplifier & frequency mlti
plisr. This is followsd by a Power smplifier. '

Suppressor grid modulation in the P/A stage,in conjunction with a
two stage modulator, is employed. .

Keying also takes place in the P/A suppressor grid circuit.
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Pigurs 2. Msater Qacillator.

The Master Oscillator velwe V24, which iz o type 807, beam power
tetrode (W/T Type A.T.5.25), can be orvstal-controlled or aelf-excited ,
change over being aooomplished‘ by msans of the oscillator switch S1. In
the latter cass it is smployed in a series fed Hartley cireuit. :

When oryatal-controlled, the tuning circuit is connected betwsen
H.T.* and aode, and feed back from anode to orid i effected viu the
ooupling condenser C8A (2. a,u,uF) LJA by-pe.ssed Y \“,'," ‘1";\'),/;4!?}, iz to

sompensate for the change ir the awount of Pfeedbuck w-iged by the fact
that the roactunce of C8A va.riaa wih e irequcn...y heing transmitlied, &
wrka in the following mamner; ‘Pha fluctuating anode current pasaing

throngh L3A causes the vo:t.aefe of the sathode to vary,and the variations
are 180°out of pisse with those f£ad buck to the o ki) f’*-orm the anode, and
therefore inorease the effect of the lotter by produsing o greater P.D.
between grid and oathode.Now,v vhm tize rosctance of G0 Laowaages and the
feedback through it conneqent.yv .oiwes (e88,the woastuno. o 074 130
increaaea and consequently the wvo.uuze varistions =acrosda LS4 ivarsane
Hence when the grid veriulichs duwcreass those on the catiude increase &
viae versa and tha amolisude of osciliotiong ramaing mnet'm-l: A

- Frequency Jaage onoanging is offsciad oy maans Oiw “reiteh .;é whish
rotates o ooil tareat and chaneas the t!min:r scil. ™uing Ls carvisd out
by meuns of the 2-gang condenscr G0A (L0007 & L0000 uR. These twe
sectiona,together with tholr wiascoinhed vz *ru. g xmdﬂ. swore C34,04A-B and

YA Wk . M are msarnarted 4n narallal o mansan . i A dw memtian A




H.T. ia fed to the anode of V2A via the dropping realstance R2A - D
(4230 n obtoined by connecting two 50000 and two 35090 resistances in
gseries-parallel), the relay contacts Al and the resistance RS5A (1004 )
decoupled by condenser CiA (0.01 wF). Screen voliage is reduced by means
of the dropping reststansa RGA (20,0000 ) decoupled by CIE (0.01 uP).

H.T.voltage to the M.0.and the screen of V&3 is stabilized by means
of two neon tubes V1A and VIB, W/P Type A43. These two discharge tubes
constitute a compensating parallel load which varios inverssly as the ex
ternal léad on the H.T.aupply.A constant load is thus mainteined and the
supply veltage remains constant. Tho resistance R4A:(0.27 Ma) shunting
V18 i8 included to facilitate "atriling' when the supply ia switched on.

‘then the 4.C. is self-excited its freguency is heif the radiated
frequency, but the tuning disl is calibrated with the latter in Me/s. On
orystal control the stage is tuned o orystal frequency, resonance being
indicated by tho lamp P1A in series with the crystal. The oscillator
tuning control will have 10 be set to approximately twice the fundament:l
frequency of the crystal.

. A steady bias is applied to the md:u:ectlf heated cathode by means
of the series realstance R84 (400s1) decoupled by C1D (0.01 wP) and C7A
{450 unF) vhen working with seli-excitation, and by C7A only on orystal
sontrol. Purther bias is provided hy meana of the grid-leak ROA(30H000).

The heater is decoupled by condenasers CiB & CiCG (0. Ol/LP ) 1,.6A
shunted by R7A | 500:1.) is a- gr:.d paraaitu atoppar. i

(bl Buffer Stage.
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~dn t‘zzi:a_irtaga,vm', \'I/T type ATS 2),operates as a radio freguency



inductances,’ '
L7A, L9A, Li1A,and L13A and the variable condenser C98. The latter i3 a
2-gang assembly with ita sections connected in series. This oircuit ia
usually tuned to the second harmonic of the oscillator frequency. When
crystal-control is being used, tuning may be adjusted to any harmonic
within the frecuency band of the sender.  Frequency range switching is
accomplished by means of the switeh S7vhich rotates a socond coil turret
carrying the four inter-changeable inductances. Resonance is indicated
by the lamp PiB, energised from a winding, loosely coupled. to the anode
coil.

H.T.is fed to the anode via the res:.sta.noe R53B {100£) decoupled by
ci0A {0.01uF) and the anode inductance.

_ A fixed grid-bias of -40 volts ia applied to the control grid by
returning the latter via the gridchoke LB & grid leak R10A (150,0004)
decoupled by C{F (0.01luPF) to the grid bies potmtial-divider on the
power pack, C1G and CIH decouple the heater circuit.

Output is taken from the anode via C1tA (50uuF).
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a negative biaa of ~-175volts is applied to the control grid vhich reduces
the D.C. anode current practically to zero when the drive is removed.

The anode is tuned by means of the varieble condenser C12A (0.0005
MF) connected in parallel with the anode coil L15A. Range awitching is
nocomplished by moang of 38 which shorts out a suitable number of turns
on LiJA. Resonancs ia indicated by maximum dip in the reading of the P.A.
anode ourrent meter which ia connected between H.T., and the anode resist
ance R (100£) decoupled by C10C (0.01uF). The aerial is coupled to
Li5A via C10D (0.014F) by means of a continuously variable tap.
o H'g to the soreen is applied via R11B {10,000.0.) decoupled by C10B
(0.01,F).
. Standing bias on the control grid is obtained by returning the latter
via the grid parasitio stopper RTB (5004.) shunted by L6B, the grid choke
L5C and grid leaks R13A (10,000.0.) and R9B (20,00002) to the. grid bias
potential divider. R9B ia shorted-out by the switch S7 on range 1.

The suppreasor zrid circuit.
(a) With system switoh to R.T. :

When the pressel switch is pressed Relay 3A ia operated and R6B
{50,0000) and R334 (15,0000.) are connected, by means of the contactBi
acrosa the grid bias supply, fo & potential divider. The sauppressor
grid of V3A is biassed to approx: -65 v. by returning it to the junction
of R6B and R33A via the blocking reaistance R14A({1004) decoupled by Ci3A
(.0024F), the awitoh S3C, and the secondary of T2a. ‘

(b) On ¥.C.W. : o ,

With the koy up a bias of -300 v..is applied via R6B, T2A, S3C & Ri4A..
When the key is prassed Relay 3A operates and the bias is reduced to ~65v
applied as in (a) above. . :

*  Before the ksy is pressed the full nogative bias of -300v is applied
via ROB,R33A % S3B. With the key down & rslay 3A operated, the suppressor
grid is earthed by means of contacts BY.

(4) In the 'Tune' position. '
The suppressor zrid circuit is the same as for R.T. & M.C.W. with the
key pressad. .

(ii) The Modulator.

The No.12 3et incorporatsa a 2-stage modulator employing an indirectly
heated pentode V4A, W/T type ARP 34, followed by a beam power tetrode V2C
W/T type. ATS 25. ' ‘

V4A functions a8 an amplifier on R/T and an A.F.oscillator on M.C.W.
H.T. is taken from the 500v. line through the dropping resistances R19A-C
(7,5004) decoupled by Ci15A (4uF) and the anode load resistance R21A
(50,0004). The working anode voltage is 70v. Soreen voltage i's applied
by means of the potential divider comprising R18A & R188 (each 1000004).
C16A the screen by-pass condenser has a capacity of 0.1uP.

~The microphone trunsformer T3A has separate primary windinga for the
miorophone circuit and remote control working. Depth of modulation on R/T
is controlled by means of the potentiometer R23A shunting the sscondary
of T3A. Grid bias on R/T is provided by R22A & R22B(each 300..)in series
with the cathode. ‘

Por N.C.W. working V4A functiona as an A.F. oacillator in a parallel
fed Hartley circuit, tuned to oscillate at 900 c¢/s. The A/P tuned ocircuit
comprises the choke L16A and condenser C19A (0.04uPF). C18A (0.02uF) is
the anode blocking condenser. Steady grid bias is afforded by the cathode
reslstor R}, and further bias ia provided by the grid condenser C20A
(0.01uF) and leak RI15B (50,000.4).

~ The output from V44 is reaistance capacity coupled via C10B (0.01uF)
to V2. This valve is tranaformer-coupled to the suppressor grid cirouit
of the P.A. valve V3A. It operates with an anode voltage of 200v. and is
biassed by means of the reaistance R174 {5000) in the cathode lead.
he AF. luput on M.CW. 1o reduced by connecting ths eontrol zrid
of V2C via the grid stopper R32A (1000 ) to the junction of the grid res-
istancea R27A {15,000 ) and R28BA (33.00010). :
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i he Audic Boquipment .

! A Mlorophone Hand No.4 isdgimployed, the pressel switch of which
embodies a clange-over action, serving the purpose of the send / receive
switch ‘on R/T vhen using "break-in" i.e. 32 olosed. On pressing pressel
switch, the microphone inset and the relay Rel.3A in aseriea with it are
snergised from the G.B. supply. Current variations at A.F. are set up in
the microphone primary of T3A whioh ia also in the circuit. The micro-
phone smoothing condenser C244 hus a capacity of 25uF. The contacts B
assooiated with Rel. 3A now remove the short on the coil of the change-
. over relay Rel.1A, thuas applying K.T. to the M.0., comnecting tho aerial
and muting the receiver. o

On C.W.or M.C.W. a path from G.B.- to earth throuzh ths rslay Rel.3A
is provided vhenover the key is pressed and the former operates. In the
"tune" poaition S3L provides a short circuit on ths key jack.

(iv] Power Supply.

~ The power supply components are situated on the rear half of the

- ‘chassis. They comprise,in order from left to right, the mains contractor

relay Rel. 2A and tranaformer T4, the remote control relay Rel. 4A, the
selenium full-wave bridge rectifier for bias supply W2A - B which is
mounted on top of the moina tranaformer TSA, the full- wave rectifying
valve VS5A Type W 4/500 (W/T Type A.V.1.) and the H.T. & G.B. amoothing
chokes L17A and L18A respsctively. Bixa potentiometer resistances. are

mounted on top of L17A.The asmoothing condensera C21A & B(8wP, 1000v D.C)

for H.T. and C25A & B (4wP,400 v.D.C. )for G.B. are fixed underneath the

chassis.
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Y

Pigure 7. Power Supply.

The mains transformer has four soparate secondary windings, two high
voltage for H.T. and G.B. supplies, one low voltage for the rectifying
valve filament and one for the heatera of the remuining valves. Input to
the tapped primary (adjustable for woltages between 100 & 250) is oon-
trolled by the contractor relay Rel. 2A operated on 100v by means of the
transformer T44A.  Input to!T4A is controlled by the contacts Di on the



the awitoch SB provides a short on D1.2 gate a\d.tchos in series are also
inoluded in the primary circuit of T4A. . $4 the main on/off switch pro-
_vides a master ocontrol to the primaries of both T4A and T5A.

Pull wave rectification is provided by VSA which works with 500v on
each anode and produces a D.C.output of about 330v. The filament voltage
is 4v. Adequate ammoothing is supplied by C21A % B and Li7A. - .

The output from the G.B. rectifisr bridge is smoothed by L18A in

- sonjunotion with C25A & B and the output of about 300v D.C.is appiied to- -

thgs two potential dividers comprising R3D, R298 & R304, and R3C, R9A &
Ri

The pilot 1omp PiC is connected between one side of the P. A. valvo
heater and sarth (6 volts): ,

eceiy and o Tone.

" A small proportion of the R.F. output is tapped off the P/A anode
through the ocondenser C88(2.2 P) and rectified in the detsstor cirocuit -
oontaining a diode valve V6A (or Westector WiA) and tranaformer T1A.One
side of the secondary of TiA is taken to & pin on the Receiver Muting &
S/ 4~pin connéotor; the remaiming side is earthed. The remiining three
pins on the ommector are taken to the spring contacts A3 on the change-
‘over relay Rel.iA. Three leads are taken from the 4~pin comnector on the
sender to the receiver,a sidetone line, a muting line and an earth link.
‘When the change-over relay Rel.iA is operated the mating ‘line is shorted

t0 ‘earth by contacts A3. S:Lde tone reachea the rs&ed:var via the side tone
.line and earth link.

ro—
A3
‘ P il
. : . RECEIVER
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.('ﬁ.) Wireless Remote Control Unit C.

This apparatus enables the VHirsless Sevt No.12 to be switched off,
keyed on C.W. or M.C.W. and modulated by any V.P. aystem from a remote
point. The unit which,together with a Reception set R107, is.located at
the point from whioh remote control is to be effectsd, 18 connected to
the Sender by Cable,Rlectric.D8 TILated terﬁ.nam in an adapterplugged
into the line jack on the set. »

The unit oonaiata of the following :
(a) A P.O.type key switch S1, for auitohing the Sender on or off.
{b) A high-speed relay Rel.1A.
%cg g&toh s2 :or normal or break-in working.
1{a toh S3 for kaying the sender morse or wheatstone
. ‘tranamitter. w m
(s} A morse key jaok. ' '
*(2) A four~pin sooket fo. connection to the receiver wzt.ing phu .
{g) Terminals for connection to ‘l'eleprintor, Msbam Tranamdtter, 1

e Snd avbwn aalTe
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T™he complete circuit is shewn above. By operating the switch Si
impulses of current in either direction can be sent out to line,vhich
operate the polarised relay Rel. 4A in the asender, thus switching the
latter on or off. With 83 in the"key"position the internal battery will
operats the relsy Rel.3A in the ssnder when the morse key is pressed.If
~ the line wvoltage is too low additional oells must be connected to the
"oxtra cells” terminals,which are normally short-circuited.ln the"break
-in" pogition of S2 a short is removed from Rel.lA in the unit and it
will operate when the Morss key is pressed. The relay contaots connect

- the muting leadas together.Por high speed keying S2 should be at'normal'
as the relay coil is in series with the line. ’

. PA . 12 SET..

After applying routine tests to the set in order that all the symptona
may be noted, the normal procedurs in logical fault-finding should bde
adopted. After ensuring that the fault is not an external one, try to
localise it as far as poaible before testing individual componenta.

(1) Powsr Supply.

- If, vhen properly connectod-up and switched on, the set is dead, the
power supply apparatus may bes suspected. See that the contastor relay
Rel.24 wrks vhen switching on. If it does not,check the primary cot:of
T4A including gate-awitchea, fusea and aswitoh S58. B.T. output may be
checksd with an AVO neter between Li7A and earth.This is normally 550v.

A simdlar teat on the G.B. npply(betvaen L18A and oarth-)ahould give 300
volts negative.

ii) R.7. 88 .

Xeep & careful check on the range switch positions and it should be
- ascertained from the atart whether the fault is peculiar to all or only
one range.In this connection it may be remembered that the buffer stage

wrks as a frequency multiplier and therefore use can aometimes be made
of the other raxgo coils.

iii T 4 r.

.

Mth th.e thtfér Tuning Lamp lighting and therefore indicating that
Ahe P/A valve should be receiving grid drive, the following approximate
roadingu should be obtained on the r.A. Ancde Current Meter :- :



Range] . {System switch to ‘tune‘ " |Poaition of Aerial .
- _ Anode circuit unloaded.ses Col.iv;| Coupling control

Anode olrcuit untined | Anode oircuu. Tuned |fOr zore ooupling.
ity o) B EXTY I T vl
| QOm 25 mA 134
2 " 80 mA ; 15mA . : - 9.1
3 80 mA 10 mA Y o

The tomm m ﬂu mrml wltage raad:l.nga obtn.i.awd an uu P.Avol
Ancde Yoltage measured at the anode cap, with oscillator out of
: action,switch to C.W. and key down = 580-650 volts.
reoen Yo toge under aimilar oonditions;- .

) Off tune = 590 volts approx: Tuned = 325 wolts approx:
gontrol Grid Voltego obtained, with rectifierVJA removed, in ary
-+ position of system switch = ~130 to -175 vclts.

Wuwvxrmm=~ : A
On G.\I. key up -2]0 to =300 volts
* key down 0 volts o
* ¥.C.W, key up -270 to =« volts
o m o, key down 58 to HF "
 C¢ . "R.T.& Tune -58 to 65. "

Valve Base of A.T.P.35
.viewed from below chassis.

The Buffer Stags.
Valwe Voltages.
Anode 580-630 volts.
" Control grid bias' -40 volts.
‘ s«;run 250 volts off tupe, 220 volts tuned

Valve Base of A.T.8.25 (807)

Naster Qacillator) -

Yoltage metsursment at the anode of V&A vuh the ouulator out
of action should y.n 255-275 volta. :

; -z)“‘ , :r t!;e asnder works satisfestorily on c . but not on R.T. and/or

f -sapprossor rid blas oiroult should first be. tosted by switoh-
ing to Yfune'."  Abriormal P/i anode current w1l indisate a famlt in the
. mw resistance network. = Assuminz that the sender operates on



Modulator valve valtages - With AVO: Model 7 400v. renge.

Anode Ssreen " Qathode
VAA,  8Ov . Jov . 2.5v
y&  250v  250v . 20w

REL 2A |
m— j REL BA
T4A TSA ‘ R e | L |$A
V7
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Ova - O )

M.O. - IBUFFER]

STAGE ' STAGE vyO
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Figure 10. Plon shewinz valve positions.
4., ARRIAL COUPLING BUUIPHR .

P.A.STAGE

The asrial coupling equipment comprises the Asrial Unit P, the S«
Unit P and the Connectors Twin No.36. aerial Unit ¥, vwhich is connecte
40 the sender by means of the feeder c&ble(conneotora Twin No.56)jand t
set unit, ontbles any noxmal aesrial to be matched to the feeder witho
loas of range and affiociency. It conaista essentially of a coil LiA sir
ilar to that in the anode oircuit of the P/A valve, tunad by a variable
condenser C1A,{.0005 ¥),o tuning indicator lamp PiA, an aserial ourrer
indicator containing the meter MiA and 3 ocontrols. go*ternina frequen
range (S3), feeder coupling (82} and aerial coupling. 32 & $3 are seot
the same range as the sender P.A. range switoh. (n range 4 they are &t
to poaition 48 first. 33 which short-¢ircuits suitable portions of L
- allowa the circuit L1A,C1A to be tuned to the sender frequency, the lar
P1A vhich is coupled to L1A by means of L2A lighting at resonance, |
givea correct feeder coupling to LiA at the.sender frequency. On &
ranges the aerial coupling is adjusted by means of a continuously var:
able tap. However, on ranges 1 and 2 pert of the coil covered by the

falls within the unused portion of the tuning coil.

.. Below are given the useful tapa for the various Irequoncy ranges
Range adrial Coupling Control
! . 112.8 ~ 16.9 turna
2 - 9.8-169

fnal B a . th.a w



Witk S2 and S3 switchod to the correct range the circuit is tuned
for the point of maximum brilliance of P1A,S1 being preased if neceasary.
The optimun aerial coupling is obtained by reference to the meter vhich
will then ahgw a u.:i.mm
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Pigure 1. Aerial Coupling Bquipment P.
; ~000000000~



