VMARS is a not-for-profit organisation specialising in all types of vintage communications
electronics. We maintain an archive of documentation to help our members understand, research,
repair and enjoy their vintage radio equipment. Access by non-members is extended as a gesture
of goodwill, but not as a right.

Rare documents are frequently provided free of charge by VMARS members, and all scanning
and document processing is carried out on a voluntary basis. Accordingly, we do not expect
others to profit from the hard work of volunteers, who give their time freely without charge.

This is a gentle reminder that the document attached to this notice is provided to you for your
personal use only. This edition remains copyright of VMARS, and while you may sell or give
your copy to someone el se, this right does not extend to making further copies of this information,
either to give or sall to others. This includes a prohibition on placing it on websites, or printing it
for sale at rallies, boot fairs or similar public events. If our goodwill is abused, then withdrawal
of public accessto our archivewill betheresult.

Please refer anyone else wanting a copy back to VMARS — either to our website at
http://www.vmars.org.uk/ or by email to the Archivist at archivist@vmarsmanuals.co.uk. If you
want to know more about our copyright, please see the FAQ below.

FAQ on copyright of VM ARS documents

Q How can you copyright a document that is aready in the public domain?

A. Plainly the original copyright of the content has expired, or we have obtained
permission to copy them. What we copyright is our own edition of the document.

Q. Surely your “own edition” is identical to the origina document, so cannot be
copyrighted?

A. Our editionsare not identical to the original document. You will find that full advantage
has been taken of eectronic publishing facilities, so pages are cleaned up where
possible (rendering them better than originals in some cases!), and large diagrams are
prepared for both on-screen viewing and for easy printing at A4 format.

©

Why do you not just give your manuals away, as so many do viathe internet these days?

A. We do make all our manuals available free of charge (in soft copy) to VMARS members.
These members have already covered the costs of running the archive via their
subscriptions. The only time members are charged for copies is when they request them
on paper, in which case charges are restricted to the cost of paper, ink and postage.

The VMARS archive is not a “ shoe-string” operation. Money is spent on computing
facilities to make copies available, and on shipping original documents securely
(usually costing several pounds per shipment) to carry out the scanning. As members
have already contributed to these costs, it is only reasonable that non-members should
do likewise — and thus a very moderate charge is levied for copies provided to non-
members. With typical commercial photocopying charges starting at 5 pence per A4
side, it will be evident that paying 4 pence for our equivalent on paper is excellent value
(amounts current at Soring 2004). We also think “ you get what you pay for” — we invite
you to make the comparison and draw your own conclusions!

Despite the above, we will be making copies of essential technical information (circuit
diagram, parts list, layout) freely available to all via our website from late 2004
onwards. This will be done to try and encourage and enable the maintenance of our
remaining stock of vintage electronic equipment.




Guidance on using this electronic document

Acrobat Reader version

You need to view this document with Acrobat Reader version 5.0 or later. It is possible that the
document might open with an earlier version of the Acrobat Reader (thus allowing you to get this
far!), but is also likely that some pages will not be shown correctly. You can upgrade your Acrobat
Reader by direct download from the internet at
http://www.adobe.com/products/acrobat/readermain.html or going to http://www.adobe.com/ and
navigating from there.

Printing the document on A4 paper

You should note first that virtually all original documents are in double-sided format, i.e. printed on
both sides of the paper. Accordingly, our copies are similarly double-sided., and the best results
are obtained if the document is printed double-sided. You can print out on one side only, but you
will find that you get a number of blank sheets (which can just be removed and reused), and
where margins vary in width between left-hand and right-hand pages, there is a danger of the text
disappearing into the binding of your printed copy.

This document is of fairly simple format in that it can be made to print out using an A4 format
printer (this is the common paper size available in UK and Europe, which measures 29.7cm by
21.0cm). By “simple” | mean that there are no large diagrams on fold out sheets, which will require
multiple A4 pages to print out at full size.

Original document sizes do vary a lot — from the small manuals, which approximate to A5 size
(21.0 x 14.8 cm) up to the now obsolete foolscap size (21.6 x 33.0 cm). US documents tend to
use their “letter” size paper (21.6 x 27.9 cm). All these sizes can be printed on A4 paper by
simply getting Acrobat to shrink or enlarge the pages as necessary. This is done as follows:

1. Select “File — Print” or click on the printer icon. This will bring up the print dialog box.
2. Select the correct printer if necessary.

3. Select the pages you want to print — even if you want to print all of the document, you will
probably not want to print this notice and help page, so start the printing at page 3.

4. In the “Page Handling” area, next to “Page Scaling”, select “Fit to paper”. The press “OK”

Printing the document on an US Letter format printer

Since A4 and US Letter sizes are similar, it is expected that this document should print
satisfactorily on the latter format paper. This has not been tested however, and is not guaranteed.
Follow the steps as for A4 printing, and make doubly sure that “Fit to paper” is selected (step 4).
Any other problems?

Please get in touch with me at archivist@vmarsmanuals.co.uk.

Richard Hankins, VMARS Archivist, Summer 2004
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RECEPTICN SEIS R.107.

1. GEVERAL.

The Rsception Set R.107 is a rezsiser designoed £ r C.W. % R.T.
reception and it ig usually employed in = njuisti.an with Wireless Sets No
12 and 33. .

The frogeacy range is 1.2 - 17.3 M+/3 -vvered in throe overlupping
bunds thus ;- J
' (1) 17.5 -7
(my 7.25-2.9 *
(m) 3.0 -1.2 ¢
The sot 18 desigmed for operation from a 12v. ascomulator or aitarnatively
from 100/230v. 50 ~ A.C. Change over from D.C. to A.C. operation is accom-
plished by means of a two-wiy switch in the power-chassia.

The complete apparatus comprises three 3sparate chassia uaits i.e. R.P.
IF/AP, and Power. Thesc are mounted on a steel framewsrk and a sheast steel
panel carrisa tho recseiver controla. Connection between the three units is
achieved by meana of tagboards.

2. CIRQUIT DESCRIPTION.

A nine valve (eight plus roctifier) auper-hsterdyne circuit is
amployed. The valves are indirsstly heated (6.3v. heatsrs) and are fitted
with International Octal bases. There ars four R.F.pontodes (ARP 34), four
double~diode-triodea (AR21) and a full wuve rectifying valvs (6 x5aGj.

The circuit is arranged as follows :=
An R.P. stage is couplsd by mcans of a band-pass filter to a mixer
stage with scparute fat Local Oscillator,the intermediate freguency signal
(465 Kc/s) thus produced is amplified by two I.F.stages vhich are followed
by the combined signal detector - A.V.C. and A.P. stage. An output stoge
and Beat Prequency (Oscillator complete the cirsuit,

(1] R.P.amplifier.
ETC. REFER TO

TAG BOARD A
!
VIA
e’ 3 S
. Ao Ci3C ———
SI1A L1k 9 p———g b€ —
SI1A
L h_
o—d
Ps1A | 8
L2A R g \
HE- -
d_l #e A 1ea
. N, > r T3
o SIA F
i’c fc -.g g--
-~ | --
T {3 E[Tis R £
\}r p-
L3A 5
SIA #2 -!C ga.
JF. <T
. \A J £ N 0_
J \\ I "l \‘ RF GAIN
~ |3 X .=
. AN - X
Figure t \\ \\ Avc.



The signal from the open aerial is normally applied via the series
condenser C1A(20uuF jto a tapping on the grid coil(LiA, L2A or LJA accord-
ing to the freguency range sclected by switch StA), vhich is tuned by one
saction of a 4-gang variable condensor C4A{4 x .0003wF). Separate teruin-
als on the front panel, connccted via a section of S1A to a coil loosely
coupled to the grid coil, enable a dipole aerial to be used. C3A-C{25uuF )
are semi-variabls trimming condensers associated with L1A, L2A and L3A
respectively.

Thia tuned circuit is coupled to the grid of the R.F. pentode Vil via
the grid condensar C13C (.0002uF)(Figi2)H.T. to the anode of this valve is
pickod up from tag 1 of the tagboard A and applied wvia resistancss RAA
{3,0000 ) & R54(5,0000 ) decoupled by C5C(.05uF) and the inductaice LA,
L5A or LOA, accordiag to the frsyueney range. Screen grid voltoge for ViA
is applied by means of the voltage divider comprisinz R18A(25,0000 ) top &
R10A(20,000n ) bottom. CHB{.05uP) is the screen dscoupling condenser.
Minirmum bias on this sta;e is obtaiasad in the usual maansr from R34 (3005)
in the cathode lead decoupled by CjA(.DS/J.F). Ixtra cathode bias for R.P.
gain control is provided by the variable resistance VRIA (4,000 ) also in
the coathode circuit.

AV.C. decoupled by COM(.35uF) is applied to the control grid from
the A.V.C. line through the grid leak R2A(.25 Mn ).

Signals amplified at radio frequeacy are paased on to the frequency
changer via the coupled circuits composed of L4A - B, L3A - B or LHA - B.
{according to the poaition of the range switch Sia),vhich are tuaed by the
sacond and third sections of the 4-gang tuning condenser C4A.Link coupling
is usad between the separate tuned oircuits.

The incluaion of three tuned circuits before frequency changing ensures
adeyuate selectivity to provent smecond channel interfersnce.

(11] Proquency Changer. - A
- I R4C R6D HT.+
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. The output from the sscond of the circuits rofserrad to above is applied
direct to the control grid of the miger ViB, an R.F. pentods type AR? 34.

The local oseillations are produced by V24 sa AR 21, the triode
portion only being used. The circuit of this oscillator is arranged in the
form of a Hartley with ths anode, instead of the cathode,atRFeurth potent-
ial. Theé frequency of operation (i.e. signal 4 I.F.) is determined by the
tuned circuit comprising L7A, L8A or LA, tuned by the fourth section of
C4A in seriss with the padder C7A (.005wF) ca range 1, CBA (.00163uF) on
range IT and CY9A{.Q0075wF) on range III. Teimaing is carried out by means
of the parallel trimmers C3J, CIK and C3L (25uKPF] respectively.

All R.F.coila are fitted xith inductince teimaers in the form of
copper discg vhich ¢in be sdorewsd in and out of the coils longituiinally.
Grid bias for V24 18 cbtained by meana of the grid leuk ROA (50,0000 ) and
grid condenzsr GAA {30uuP). H.T. is fed to the anode through resistors
ROB (3,000 ), R4B (25,000 ) »ud RSB (80,0000}, the littor being shorted
out on frequen iy Rangs ¥. The aaode is decoupled by CI10A (.M uF),

Ia oxdar o nullify the capiacity effect bsiwsen caithods and heater the
latter is robuwmed to earth via the tapping on the oseillator tuning in-
ductance. L18A in the heatsr circuit offsers a high impedance to oscillat-
ions on the cathode which would otherwiss pass to earth via VviC and L.T.
supply. ‘

Suppressor grid injection is wmploysd in VIB by coupling the cathode
of the oscillator to the suppressor grid of the mixer valve via the con-
donser C13D (.00024F}. H.T. reaches this valve by wiy of the resistances
ROD (3,000 ) and R4AC (23,0000 ) decoupled by CitA (.1uPf) and the primary
circuit of the I.F.filter T1A, the latter formming the annde load impedance
All these cowpuaants are lecuted in the IR/AP chassis uait. Scrieen B.T. is
fed from RGD throagh RBA (83,0000 ) decviyled by CIP [.OSuF).

A nszgative bins of one and a half vwolts is proyided for the control
grid by the reaistwize RJA {400n ) in the cathode lead decoupled by CIB.
(.053uP). The additional resistancz R53 (5,000 ) decoupled by C5D (.oDuP)
sives -20 wvolts biag on the suppressor grid. The suppressor grid leak haa
a reaiagtance of 50,000a.

(1ii) Irte.madiate PFrequency amplifiers.
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fwo ctagea or interediate ,re ueucy ampl fica“ior ..r2 employed which
g1ve the necessary d.jree of seusitavaty and adijacent channel selectivaty.
Jacn staje comprises an R.F. pentode, type A.R.:.34 (V1C & V'D), and band-
pass falters,

The I.F outjut from VIB racse w0 VIG, the ist T F.osiare via the band
pass filier T*'A.Thais latter consists ot 2 iiductancec and taieir assocliated
condensers contained in a metal screen..y bex  Twe deqrees ot selesctivity
arée provided, - "wiade* and ‘'narrov" whieh car pne selected hy means of the
switeh S2A. On the " jarrowtsetting tre conpline between the tuned circuits
15 wductive,whrle in tne alternative csse additional coupling is provided
by the condenser C)¢ ( OSuF), which 1s nw ccmon to both circuits,

coupling between the i1st and 2nd stages 1s effected by neans of  two
vand -pass rfilters '3 and [iC, connected 1n series by ueans of Cl12y (2.2
MMF) vhich are sumlar in detail to [.A. The coumon capacitance in this
cagse, on "lide", is 5L and 75K ( O9MF regpectrvely. A fourth filter T1D
18 employed between V1) and the signal detector VJ/B mmilar to the others
except that the selectiviiy is not wvarielle

Tne I F. rosponse curve resulting from thece rilters drops Edbs.for a
band wadth of 3 Xc/s wath an average cut-off slope of 15 dbs. per Ko/8 on
Yarrow*. The corresponding figures in the *{ide® pnsition are -6 dbs.when
the bandpass 18 7.5 Ko/s wade, with an aveiage cut off slope of 12 dbas.per

Ke/s.
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JQetecti n f toe IWF. is perf:rmed by means of the first diode of VB,
a double-diode-triode /T type A R.2'. 124 { 5} a)is the series di:de
load resistance and CijB the diode condenser, 22D (..20in uwund Ci3A (.0002
pF) form an L.F. faiter. A P. pacses through this and thie coupling con-
denser C'0B (.01 uF) to the audio <ain control VR2A (.D lia , and thenceto

the control . rid of the triode section of V2B. CI10B is included to isolate
the control grid from the D.C. voltages produced by detection.

(v) Automat:c Volume Control

A portion of the I.F. output from PMD is passed through C14A (.000f1
pF} to the second diode of V2B. From this parallel diode circuzt A.V.C.
18 obtained. The load resistance R12B (.5 Mn) is returned to earth which
18 3 volts negative vith respect to the cathode due to the rias resistance
Ri13A (10000 ) 1n the cathode lead. This provides an A.V C. delay voltage
of 3 volts. The negzative potential developed across R128B, due to rectific-
ation of the incoming signal, is applied to the grid circuits of the con-
trolled walves (Vii, VIC and VID) via the filter resistance RZE (25 Mn)

-(4) -



decoupled by C11K (.1 uF). - ,
In the "3.F.0." and 'UI'F' positions of the BFO-AVC switch 334 the grid
returns from the controlled valves are taken straight to earth,

(vi) sudio Frequency iaplafier,

The triode section of VB functions as an amplifier of the audio
frequency oscillations :esulting fiom detection, H.T. 1s fed through the
test resistance G (30000 ) and the anode. load resistance R10B (20,0004 ).
Nerative grid bias is obtained from the resistance R13% in the cathode
lead decoupled by Ci'J (0 1QF) .

Resistance capacity coupling is employed between this and the output
stage, the coupliny condenser ('0C having a value of 0 01 nP.

(vii} Qutput Stage HT+
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V2B an ARZ21 satn diode sections unconaected is used as a triode A.F.
amplifier feeding into the output tranaforuer T2\. Jontrol grid bias is
derived from the cathode resistaace.Ri7C (500 n). ’ -

An A.F. band pass filter, compysing one rejector and two acceptor
cets., which may be switched in or out of ecircuit by means of S4A is
included between VZB and V2B’ This adds tp the degree of selectavity

obtainable on 2.W/. reception by allowing only a btand of audio frequencies
300 Aas wade at about J00A4 to pass to the output valve,

The component valuss >f the tuned circuits are chosen to produce a
resonant frequency of GOOMN If the 3.7 0. (next section)is adjusted to
give a note of approxumwtely tais frequency on the wanted signal no loss
will occur due to the filter and the A.F will be passed on to the cutput
velve in the normal manner. uignals of other fredquencies differing by morse
than 150, however, vill prodvce notes differing by a similar amount.
They vwill not reach +the output valve owing to the filtering elffect of the
three tuned circuits.,

The output transfoimer T24 is provided with two secondary windings,
one of which is comnected tc the ‘phone jacks J2A via the Audio gain
patentiometer VR3A and the monitor louvd -speaker. = VR3A provides separate
audio~control for the ’'phones. The remaining secondary winding is wired to
the Line jack J1A. The crash limiter /1A is switched across half the line
secondary by means of S5\

-(>5 - .
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The Beat Frecuency Oscillator V2A’, a /T type valve AR21 functions
ag an inverted Hartley Oscillator of similar type to V2A. The tuning
circuit comprising the inductance L10A & condensers C17A(.001«F),trimmer
0164 (.0001wF) & GOB (80wuR) in series with the B.E.0.Tuner C2B(50.uF)
ia adjusted to the intermediate frewency, 465 Kc/a, by C16A with the in-
dicator at zero mark on the B.F.0.dial. The B.F.0. is inductively coupled
+0 o coil in the asuppressor grid circuit of the 2nd I.F. valve V1D, pro-
ducing a beat note with the signal on detection.

3. THE POWER SUPPLY UNIT.
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The compenenta concerned with L.T. and H.T.supply to the receiver are
located in the power chassis. They comprise the mains tronsformer P3A, the
full wave rectifier V3A, L.T. & H.T. smoothing chokes & condensers, and the
AC/DG change over switch S7A.

(i) A.C. Operation. )

A.C.input from the 2-point plug No.3 ias applied to the tapped primary
of T3A via the change over switch referred to and the powsr switch SOA.De-
coupling of the input is effected by means of the R.F.chokes L14A und con-
densers C23A-B (.001uP). The transformer primary tappings permit the use
of any A.Q. input voltage between 110 and 250 volts at 50 ecycles/sec. Full
wave rectification of the A.C. induced in the centre-tapped secondary is
performed by V3A, an indirectly heated rectifier (6x5G). A separate low
voltege (6.3v) winding is provided on T3A for the heater of V3i. Ripple in
the output is smoothed ocut by means of the iron-cored choks L16A and the
double elect.rolytic condenger C18A (8.BuP).Heater current for the receiver
valves is obtained from 12v secondary winding provided for the purposs.

Receiver valve heaters are arranged in series-parallel as shewn in the

figure below.

An R.F. filter consisting of L15C and C21C (1/1.]?) jis included in the
heater circuit.
VIA VIB
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Pigure 8

The tuelve volt input from accumulatora is applied to a vibrator No.5
(Mallory type G63Q) & separate centre tapped primary on T3A via the change
over switch SJA and the powsr awitch SPA. The A.C.primary of T3A is open-
eircuited on D.C. Induced A.C. in the secondary ia rectified and amoothed
aa for A Q. operation detailed above Heater current is obtained from the
common L.T. input of 12v and not from the low voltage tranaformer setcondary

uaed on A.C.
4, MUTING AND SIDATQNS.

Vhen the R107 is used in conjunction with the No.12 or No.33 set the
receiver can be muted and side tona fed to the loud speaker and 'phones on
send merely by presaing the sender key or the microphone pressel awitch.
This is accompliahed by means of the relay RHWL 1A located at the rear of
the IF/AP chassis.

-{7)-
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The relay urmaturs operates two sprins sets ons of vhich comprises a
aimple make and break contact unit Al and eartha the control grid of the
output valve V2B’. The other spring set consistiny of a change over action
simltansously disconnects the 'phones frum the receiver & applies sidetons
t0 them from the sendsr vii the side tone switch 358 & the 3-point plug.
Rel 1A is energised from the H.T.supply vhich is fed through the resist-
snce R16A (15,0000), the circuit being completed via the 3-point plug and
contacts on the 'muting' relay in the sender. Arcing at the contacts of the
latter is minimised by the inclusion of condenser C22A(4uF) ond resistance
RIC (1004). (See Appendix)

1

5. LOCATION QF FAULTS ON RUGEPTION S4TS R.107.

~

Having made certain that the fault is not an external one,the valves
should be tested. Thia can be done, without removing the set from its case
with the aid of a voltmeter and the valve test panel located on the front
ponel. By this means the cathode current of sach valve may be checked by
measuring the voltage drop across a 3,000aR6 resistance in its H.T. supply.

A table of approximate readings is given below, taken with an Avomster
Model 7] (resistance 5000 /volt) using the 100v range. Readinga obtained
vwith other ranges or a meter with a different internal resistance maydiffer
considerably from those given.

Valve Type Function Approx: Reading

~ViA ARP 34 R.F.Amp 15.Q volts
V2A AR 21 tat L.Q. 1.0 » Range I
5 o) 1] " iI
5.0 " III
V2A " B3.F.0. 95 o
V1B ARP 34 Mixer 11.5 =»
=V1G " 1st I.F. 16.5 v
=ViD n 2nd I.F. TS
V2B AR 21 {st A.F. 9.5 »
Va3 » Qutput 20.0 ©

..(8)..



Before taking valve readings always short aerial terminals(no signal),
turn R.F. gain control fully clockwise and switch to B.F.Q.

If an obnormal reading is obtained on sny stage first try replacing
with a valve of similar type from another stoge.

The following points carefully noted will help tovards an mtelllgent
:x.nterpretat:.on of readings obtained :-. :
i. The heater circuits are wired in saries-parallel and therefore if the
meter fails to read on onse ponint only the fault will not lie in the heater
circuit. On the other hand no readings at V1A & ViB, or V2A & ViIG, or vaa
& VID or V2B & V2B’ will indicate a heater or heater circait fault.

2. Complete sbsence of readings or low reaaings on all test points will
probably indicate an L.T. or H.T. fault or both. The H.T. supply can be
checked by reading between the + point on the test punel and chassis({250v)
If the L.T. is correct 12 volts (A.C. or D.C. according t» supply) shoyld
be obtained across the lamp sockets In both cases the set need not be

removed from its case.
1A 2A 27
o o o QO
1D

Figure 10

Valve Test Panel Comnections {I® not used)

3. No reading at one point only after substituting a similar valve will
indicate that the anode or screen supply is open-circuited. Remove the set
from its case and apply voltage tests to the electrodes.”

Figure 11. Valve Holders Viewed From Underside of Chassis.

Normal readings on the teat panel will indicate that the valves and
their anode, screen, heater and bias supply circuits are in order. The
remainder can be teated stage by stage from output to aerial as follows:-

#ith the ast switched on, the audioc and R.F. gain controls at maximum
and the crash limiter and audio filter off, touching the grid cap of each
valve from the 2nd A.F.to the R.F.astage in turn should produce clicks in
the ‘'phones. If a valve ia encountered vhich produces no clicks, that
stage, at least, is faulty, and the various components must be tested in-
dividually with an A.V.Q.

When a fault is indicated in the R.F.stoage it should be noted vhether
the trouble is experienced on all fregquency ranges; if so, it may be
assumed to exist in thut part of the R.P. and tat L.0. vhich ia common to
all ranges.

The wiring and components,which are accessible without dismantling
the separate chassis units, can best be tested by stunding the set on the
handles of the front punel. ’
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JOTES ON RICESTION SAT R109.

1. GRIISRAL DRSCRIPTION.

The Reteption Set R109 is a general purpose wireless receiver suitable
for use as a vehicle station or as a purtable ground station. The inclusion
of a bheat frequency oscillator provides for the reception of C.W. signals as
well as R/T and M.C.W.

The freyuency range is 1.8 to 8.5 lc/s covered in two bands. The set
will therefore receive signals from any No.19 or 22 Set within range.

18 a vehicle gtation the set, which is contiined, complete with Power
Unit, “n a metal case, is founted in a rubber suspended carrier which 1is
bolted inside the wehicle. By releasing two catches the set may be removed
from its carrier and set up a8 a ground station.

Those familiar with the No.2! Set will notice the similarity in con-
ttirotion and appearance between it and the set under discussion, later,
sirdlarity in ocireuit details will be noted.

Aerigla.

‘then operated as a wvehicle atation the set will be used with a vertical
aerial comprising three 4' tapered rods which fit into one another (Antennae
Rods F Sections 1, 2 and 3). The whole is mounted in a flexible rubber base
(Aerial Base No.10) on the outside of the truck. Protection from overhead
power lines is provided by a fixed condenser in the aerial lead, (Condenser
X5, 5 K¥ Mk II). Four 4' rods may be used with a stationary wehicle. The
receiver is earthed on the vehicle dhassis by connecting one of the earth
terminals to the carrier. .

For ground station operation a self-supporting vertical aerial am de-
scribed above may be used. Four sections, giving a total length of 161, are
mounted in an ierial Base No.11, the latter heing clamped to a spike hammer-
ed into the ground.A counterprise earth should be used with this arrangement
(Leads Counterprise .Jo.2 Mk II). It may be noted, howsver, that in some cir-
cumstances satisfactory results may be obtained without an earth connection.

Two acrial terminals are provided marked 80 ohmé and 500 ohms respect-
ively. Aerials of the Marconi variety which are an odd number of 1/4 N\ in
length are connected to the low impedance (80 ohm) terminasl on the set. The
vertical aerials are connected to this terminal. The altetnative terminal
provides for matching the set to a high impedance Hertz type of aerial, the
total length of vhich, i.e., horizontal portion i+ down lead,will be adjusted
to 1/2 the wavelength of the received signal.

Power is derived from a 6 volt 40 A.H. acocumulator, high-tension woltage
being obtained by the use of a vibrator and selenium rectifier. L.T. current
consumption is approximately 1.2 Amps.

The receiver employs an eight valve superheterodyne circuit consisting
of an R.P. amplifier, mixer with separate local oscillator, two stages of
1.F. amplification, combined signal detector A.V.C. diode and.lat A.F. amp-
lifier followed by an. output stage. A B.F.Q. which may be switched on for
the reception of C.W, signals completes the circuit.

ViB V1D VIE V1iF V2A vzB

187 ane DET. 187
—{ RE
AMP >+ MIXER > covn B Fave P e > AF aMp [>] OUTPUT

\ 4
A

‘ x PHONES
or L.S.
187 '
LOCAL 0SC; B.F.0.
VI vae

’ Figure 1. Block Diagram of R109.
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2. DBETAILAD DECRIPTION OF UTRCULTS,

(1) The R.F. Amplifier Stage,
“The signal frequency R.F. valve ViB is a 2 wolt directly heated R.F.
pentode, type ARY12, The two tuned circuits egsociated with this welve provide
smfficient selectionr before the fiequancy changer to prevent serious 2nd ehan-

nel interference
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The received signal is auto-coupled to the grid circuit comprising the
dust iron cored inductance I\ or [24 tuned by C2A, one section of a  3-gang
tuning condenser. C'B {5/3°yuF) 18 a triomming condenser located on the
3 -gang assembly which in conjunction wath C22A (Qappp) enchles the R.F. stage
to be aligned on the 3.9/8.5 llc/s band. CIA (5/3 ppF) is an additional trim-
mer operative on the 1.8/3.9 Mc/s band only.

The grad condenser C14A (.0003uF) enables grid bna.s of minimum value
- 2.5V to be applied wvia the grid lesk RIA (! Mn) and the A.V.C.line.Filament
voltege is a.dgusted to its correct welue by the falesment resistance R2A
(710 ) 5

Tuned anode coupling is employed between this snd the mixer stages. The
dust-iron cored anode inductence [3A or L#A is tuned by CPB annther section
of the 3-gang condenser. Trimming on the higher frequency bend is accomplished
by C1C in conjunciinn with C21A.C1Dis an additinnal trimmer for the other band.
The anode circuit is decoupled by C4B (.01 uF) in conjunction with R3A (50000)
while R4A (.25 Mn) end C4A ae'mze a gimilar purpose for the screen grid of this
stage.

R.F. output at signel freqxency is taken from the annde to the control
grid of the mixer ViD wvia the coupling condenser CJG (150 )J}JF

{ii) The lixer Stage and Loco.l Oscilletor .

Frequency changing i8 carried out by applying the output from the
oscillator ViIC to the suppressor grid of the mixer vslve WiD. V1IC is an R.F.
pentode type ARP12 functioning es a tetrode in a series-fed tuned anode oscil-
Jator.. Note that while screen grid and anode are strapped together the supp-
ressor grid is esxthed. This affords an increassd R F. output.This is tuned to
a frequency 465 Kc/s above that of the incoming signal by means of C2C the re-
moining section of the 3-gang tuning condenser. Minimum tracking error is main-
tained by means of the padders (5A ( 0015 UF) and G6A (,OO2MF) in series with
the tuning inductances L5A (1.8/3.9 Me/s) and LOA (3.9/8.55 Mc/s) respectively.
Control grid bias for the valve is applied by means of the grid-leak and .

2. :
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condenser J73 and R5A (150UUF and 25,0000 ) respectively.

(n the higher frequency band -L54 is shorted by R133, the anode feed res-
igtance used on the other band. This is to prevent loss of efficiency on this
freguency band due to absorption by the 1.8/3.9 lic/s coil.

u]\, the primary winding of the ist I.P. transformer,in conjunction .itn
580 (150uuF) form the anode load of the mixer walve ViID. This tuned circuit
ias a natural frequency of 465 Ke/s(I.F.) & selects this frequency difference
between the incoming signal and the output from the local oscillator. Tuning
adjustment to the I.F.coilsis carried out by means of the movable slug inside
each coil.

A steady nezative biasdf 2.jwlts is applied to Vid by retuning the con-
trol grid via RIB (1 1) to H.P.-.

R74A (10,0000; and RIB (3,0000) provide convenient means of testing  the
cathode current of V1D & V1IC respectively by measuring the voltage drop across
them,

{iii) The Intermediate Frequency Amplifier,

This compriases two R.F. pentodes,type 4ARP12,employed in a two stage
amplifier,The two valves VIE and V¥IP ure coupled by I.F.bandpass tranaformers
permeability tuned to the intermediste frequency 463Kc/s.Coupling to the sig-
nal diode detector stage ia via snother band-pass transformer.

The I.F.component of the output from ViD passes to the ist I.FP.valve Vi3
via the bandpass filter consisting of L7A & L84 with their associated conden-
gers C8A (1504uF) and COA (160uUUF) respectively.

V1= ia coupled to VIF by means of a similar filter consisting of L73 and
188 and their associated condensers (:88 snd COB. Note. All complete circuit
diagrams supplied with the set showan unused secondary winding in the 1st and
2nd I.F.transformers. These components were originally designed for the .Jo.21
Set, . ,

Anode and screen grid decoupling & control grid biasing arrangements are
similar for both stages. Both suppressor grids are taken down to chassis.H.T.
to anodes and screens is supplied by way of the test reaistances R7B and R/L
(13,000 Q) decoupled by CAH and CAL (.01UF) respectively. Further decoupling
for the screena is provided by C4¢ and C4K (.0IUF) in conjunction with tae
voltage dropping resistances R4AD and R4E (.25 1I4). -
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Full A.V.C, is supplied to both valves by returning the control grid to
tne A.V.C. Jdiode via the filter secondary and a 1 lin decoupling resistiace
(R1G and RIF) 1n each case. JAF and J4J (.01uF) provide a low impedance path
for I.P. between the earthy end of the filter secondaries and filament.

R2D and W2E are filament resistances,

The I.F. filter coupling VIF to the signal diode and comprising L7C, L8C,
c8C and C9C 1is slaguatly modified by the inclusion of the extra coupling coil
in series with the secondary. This provides a broader frequency response com-
pared with that of the previous stares. ' \

(1v) Signal Jetector.

One diode of V2A, a double-diode triode wvalve, type AR8, <functions
as gignal detector in a series diode circuit. R1D (1 Ma) and C3B (100uuF)are
the load resistance and condenser respectively. R84 (.1 Ma) im  conjunction
vith C7D (150up¥F) and C3B form an I.F. filter. A.F. voltages across the load
R1D are applied to the triode portionof V2A for amplification via theblocking
condensers Gi1A (.002uF).

(v) 1at Audio PFrequency stage.

As inferred above the triode section of V2A functions as an A.F.amp-
lifier. This stage is resistance capacity coupled to the output stage VB,the
anode load reaistance being R9A (50,0000 ) and the coupling condenser (G113
(.002uPF). H.T. to the anode is decoupled by the electrolytic condenser GCi3A
(2uP) in conjunction idth the test resistance R3C (50000 )

A steady negative grid bias of 2.5 volts is applied by returning the
control grid to H.T.- via the grid leak R1G (1 Mn) and the decoupling resist-
ance R1H (1 Ma). C12A the decoupling condenser has a capacity of 1uF. lote
the I.F. stopper RAF (.25 Ma) in the grid lead. The action of this component
has been dealt with in Notes on /S No.21.

4-
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(vi) Automatic wolume control.

The remaining diode portion of V2A operates in a parallel diode cir-
cuit to provide extra grid bias on ViB - B - F when rsceiving strong signals.
It should be noted that there is no R.F. gain control on this set.

I.F. input to this circuit is taken from the secondary of the last I.F.
band-pass filter via the condenser C10A (200uuPF). RIJ {1 Ma) between anode
and H.T.~ provides the load and the anode will of course receive a 2.5 vwolt
negative bias due to R11A (2500 ) in the H.T.- lead. This bias acts as A.V.C.
delay voltage so that the diode is inoperative on weak signals. The rectified
signal causes a negative potential to develop at the anode proportional to
the strength of the received carrier.This voltage is applied to the controlled
Yalves as bias through the filter gomprising RIE (1 M) and C4M (.01 MF).

(vii) The Output Stage.

The output stage comprises a double diode triode wvalve type ARS8
functioning as a triode A.F. smplifier, the two diodes being strapped to fil-
ament ,This valve works into an output transformer T1 which has two secondaries,
One secondary is associated with two phone jacks while the other feeds a small
loudspeaker.The switch S24 enables the receiver to be operated with either the
loudspeaker (R phonea,

The A.F. output from the previous stage is applied via the coupling cond-
enser C11B to the receiver volume control Ri0A (1 Mnvariable). A.F. voltage
is tapped off the latter and passed to the grid of V2B via the grid stopper
R8B (.1 Mn). Control grid bias is obtained by returning the wvolume control
resigtance to H.T.-. .The anode circuit is decoupled by means of the electro-
lytic C13B (2uPF) in conjunction with the test resistance R3D (50000.).

A crash limiter may be switcHed across the phone secondary of T1 by means
of the switch S3A and congists of a metal rectifier unit WiA. This comprises
two rectifiers in parallel but with polarities.reversed the whole functioning
a8 an A.C. resistance the value of which decreases rapidly with increase in
applied voltage. The result is that for ordinary signal voltage,the resistance
is high and has little effect, but on reception of transients such as atmosph-
orics it becomes low and forms an effective short aoross the secondary winding
of T1. C14B(.003uF) a condenser between anode and earth limits the high- note
response of the set and overcomes shrillness in reproduction.

5.
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(viii) Beat Frequency QOscillator.

The beat frequency oscillator V2C ia a double diode triode with
diode anodes strapped to filament as in V2B, operating as a triode in a para-
llel-fed Colpitta ecircuit. The oseillatory circuit consisting of the permea-
bility tunedse inductance L9A and the condensers Ci7A (.0004uPF) and C184p
(-0012uP) functions at approximately the intermediate frequency. Output is
taken from the anode and applied to the signal detector via the mmall capacity
of a short piece of twin flex. Self-bias is cbtained from the grid leak RE&
( 1+ Mn) in conjunction with Gi10B (.0002uF). H.T. to anode is supplied from
the H.T. line via the test reasistance RI (50000 ) and the load R4G (.25 Ma ).
The oscillator maybe switched on or off by means of the RT/CW switch SjBwh.ch
breake the filament cct. on R/T.

{ix} The yave Change Switch.

Switching from one frequency band to the other is accomplished by
zsans of a Yaxley type switch. This latter is a two position switch arranged
in waree banks which are mutually screened.

The rear bank (S1A - B & C) is associated with the aerial tuning induct-
ances LiA and L2A, while the R.P.A. tuned anode inductancea L3A and L4A are
dealt with by the centre bank (S1D & H). The remaining disc (SIE, P& J) in
front Zg the switch assembly selects the appropriate local oacillator coil
LJA or LbA. - '

3. TECHNICAL DESCRIFPTION OF THE POWER SUPPLY UNIT.

H.T. and L.P. current is derived from the self-contained power pack loc-
ated on the left side of the set, and energised by a 6 volt accumlator. The
H.T. output is 160 volts at 10 mA.
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The low voltage from the accumulator is stepped up by means of a Vibrator
No.2 (Mallory Type 650) and a suitable iron-cored transformer T2A. The former
is of the non-synchronous type and the transformer output is therefore applied
to a separate bridge-connected selenium rectifier W2A/B. H.T. smoothing is ac-
complished by means of the choke L12 and condensers C19A & B (4UP),

Vibrator action is as follows;- When the battery is firat switched on by
means of S4A the vibrator reed is drawn over to the right by the electromagnet
and a pulse of current traverses the right hand half of the primary winding of
T2A. The magnet coil is now short-circuited by the right-hand vibrator comtacts
and becomes de-energized, the reed rebounding on to the left-hand contacts. A
pulse will now pass through the remaining half of the primary of T2A.The elec-
tromegr ot is again energised and the cycle of operationa repeated. \le thus ob-
tain an A.C. input to T2A the frequency of which depends upon that of the
vibrator reed.

$20A (.025uF) connected across the secondary of T2A absorbs surges of
cuirent in the latter, & thus forms a protection for the rectifier and smooths
its input. The R.F. chokes L10B and L10C in conjunction with condensers CI1ZF
-G (1UP) form effective R.F.filters to prevent R.F.interference from reach-
ing the receiver. Condensers C12D ~ E shunted by R12A - B (1500 ) across the
vibrator contacts reduce arcing at these points. Smoothing in the filament
circuits of the directly heated wvalves is provided by the choke Li1 and cond-
ensers C15A - B (J5UF).

Circuit Modifications.

To meet special requirements modified versions of the Reception Set R109
have been produced with a consequent improvement in C.W. reception and an ex-
tension in frequency range. A summary of these modifications follows. ;
Reception Set R109 A.

1. The ARPi2 in the R.F. stage is replaced by a 6 volt indirectly heated pen--

tode (V3A) type ARP3. A separate L.T. line from power pack to receiver has
been included.

2. A.V.C. is not included but there is an I P. gain control operated manually.
V3A is biased by means of a cathode resistor R11B (2701) connected to H.T. -.
3. Bias for VIE and VIF is obtained from an additional rectifier circuit in
the Supply Unit. See diagram below. Minimum bias is derived from R11A and con-
trol is obtained by means of a variable resistor R10A.

== C20A Figure 9.

L12 »

R4H e HT+
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4. Different values of variable condenser gangs and R.P. tuning coils have

besn used to give an extended frequency range, i.e. 2.0 - 4.9 Mo/s and 4.9

12.0 Mo/s.
5. Tuned secondary transformer coupling is used between ¥3A and ViD.

Reception Set R109 B,

Modifications as for R109A except that the frequenoy range covered is 2.5
5.5 Me/s end 5.9 - 12 Mc/s, values of condenser gangs and tuning inductance
being adjusted accordingly.

8.
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Reception’Set R109 C.

These sets have been modified to improve C.W. reception only, the frequency
range remaining as for R109.

. A.V¥.C.i8 dispensed with & a manual control operates in the LE‘ and R.F.
stages. .

2. Biaa supply & control is provided by similar means to those detailed for
R109 A & B. .

4. FAULT FINDING.

To remove the chassis from its metal case,.oosen the two captive fixing
bolts warked ® on the front panel and withdraw, Vithout further stripping
tests may be made on all valves, A test tag panel located at the rear of the
receiver chassis enables a rapid check on valve emission to be taken with a
pocket voltmeter by measuring the voltage drops across the test resistances
roJerred to in the text. The meter (Voltmeters pocket 250 V .Jo.2]isconnected
between each of the points marked VIB etc. in turn and the point marked .
There is a separate :+ point for V2B.

The following table while typical of the readings obtainable is for
illustration only, each set should have its own set of readings for
comparison when faults appear.

VALVA. PANAL ENGRAVING. PUNCTION. APYROK. VOLTS.
ARP 12 ViB R.P. Amp. 4

. \'§[¢; ' 18t L.Q. 8.

" ViD MIXER 2.5

" Vis 1st I P.A. 4.5

" ’ ViF 2nd I.F.A. 4.5
AR 8 V2A Det A.V.C.& A.F. 1.5

» VB QUTXUT - 4

" veg B.F.0. 1 Switch to

C.W.

preen

The following tests will be made if no valve readings are obtainable :-

(1) H.T.input to the set(160\[) can be tested across tags 3 & 13 on
the panel. B

{ii) Testing across tag 5 and chassis will prove L.T. input.

(1ii) The voltage between tag 3 & chassis should be slightly lower
than in (i)} - no reading here m.th (1) normal will indicate the bias resistor
R114 dis.

Voltage tests at the valve holders can be made with the aid of the dia-
grams below. The readings given should prove a useful guidse.

Readings obtained with an Avometer Model 7 (400 V rangé ).
Betwoeen
Chassis and ViB ViC ViID VIE VIF V2A VB VX

Anode 140 65 40 140 140 100 140 35

Screen 50 65 S0 50 150 - - -

VYalve Base
connsectiona
viewed from

under side of
Chaasis .

Figure 10,



Figure 11.

DRAVING OF LoPT SINE OF RECIIVER CHASSIS
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Figure 12.

DRAWLIG OF RIGHT SIDE OF RECLIVZR CHASSIS

SHOWING AYYROX.LOCATION OF COMPONENTS.
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WIRBL3SS T Ho.18, 1k I, II and III.

I. GISRAL DESCRILTION.

oot a———

The yireless Set No.18 is a self-contained short-range sender & receiver
designed for R/T and C.\. working (exdept the liark I which operates on R/T
only).

The set may be used as a ground station or as a pack set when it may be
operated on the march -

The frequency range is 6 - 9 lig/3 covered in one band. This affords
gufficient overlap to allow operation with the No'!'s 19 & 22 Sets. Send/
Receive switching on R/T is cariied out by means of the microphcne pressel
switch while on C.\. (lLk II & III Sets) a switch is cmbodied in the morse key
for this purposs.

The range over vhich 1t is possible to work a No.18 Set is largely
governed by the type of aerisl used, A verticsl rod aerial or a ground aerial
sre usually ewployed when ranges up to 5 and 3 miles respsctively on R/T .may
be expected. For C.V/. working double the ranges should be obtained.

The rod aerial referred to above, which incidentally is the only type
which can be employed on the merch,consists of a maxirum of twelve 12"copper-
plated tubes which fit into each other forring a self supporting aerial up to
11* high.

The ground aerial consisting of 257 of insulated vire, attached to the
aerial accket of the set by means of a plvg, is laid out straight along the
ground in the direction of the slation being worked. Although less efficient
than the rod aeriesl this type has the advantages of easy concealment, direct-
ional properties and freedom from the screening effects of woods, buildings
ete.,

Ranges greater than those obtainable with either of the two aerials so
far deait with may be obtained by using an elevated ground aerial. This is
erected with the aid of three or more sections of vertical rod & any conven-
ient tree or other suitable suppnrt.

If very much greater ranges are requiied betwsen two ground stations,one
of the types of horizontal tuned cerial must be used, as for example
() the vindom or (ii) the end-fed & )\ Hertu.

The trainee &hduld be reminded that as the operation of this type of
aerial at its extreme iaige depends upon the indirect ray, resception will be
governed largely by the time of day and season.

Dimensions for the two types of aerial mentioned above are given below,

(1) The roof-length L of a ‘Jindom gerial is given by:-

435 04
L = P feet where f is the carrier frequency in lMe/s.

The position of the feeder tapping-point from the end of the radiator is
given by;-

162.5
= —F— feet
23.1 492.5 )
Optimum feeder length = —1~%~—- or *~2f- feet.”

{ii) The total length of wire(radiator  feeder) L for a 4 AHertz aerial
is given by;-

L = ~ﬁé1ﬁ§~ feet
£
Power for the set 13 obtsined from dry batteries, There are two types

known as the "battle battery' ard the "static battery”.

The battle battery compiising 150 volts H.T., 12 volts G.B.& 3 volts L.T.
in a single block fits into a compertment. in the set. A five-way cable from
the sender terminates in a 5-point plug which plugs into the battery-block.
Battery supplies for the receiver are distributed fiom a sccket on the sender
front panel by way of a further j-way cable.

The static battery which 1s larger and of higher capacityis housed in an
oxternal battery box and is connected to the set by means of a Connector >-pt

No.b,
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Figure 1.

Complete Block Diagram of No.18 Set

The box conteins the following items: -
2 6Q volts diy batteries
3 12 vwolt w "
2 15 wlt ¢ n
The output voltages are 144V for H.T , 12 for G.B., and 3 for L.T.

II. CIRCUIT SULMARY .

. The No.18 Set comprises a separate ssnder and receiver,the aerial tuning
circuit being common to both.The sender consistsg of a triode Master (scillator
valve followed by a single pentode Power Amplifier stage Control Grid
modulation ia employed on R/T Mk IL and III sets are keyed in the P/A screen
circuit for C W. transmission. Mk I sets are not equipped for (.W. operation.

The receiver is a straight forwerd 4 velve superheterodyne consisting of

R.F amplifier, frequency changer, a single stage of I.F amplification and
combined signal detector A.¥V.C , and A F. amplifier stages. On Mk II and III
sets the A.F. stage also operates as a Beat Frequency Oscillator for G W.
reception.

A netting device consisting of a plunger +type sewitch is provided to
enable the sender frequency to be adjusted accurately to the frequency of any
received signel. The netting switch causes the 1.0. to function while the
receiver is operating The M.0. frequency can then be adjusted until a beat

note is heard in the hesdphones due to the 11.0. output heterodyning the in--

coming signal. Further adjustment to zero beat tunes the 4,0. to the received
signal frequency.

IIT. DBTAILS OF SENDER ClRCUIT

(a) Master Oscillator and Automatic Bias Control

These circuits employ a directly-heated double-diode-triode valve V2B
type ARS.

The triode portion of this walve opersted in e series fed tuned anode
oscillator the frequency of which is deterwined by the tuned circuitconsisting
of the inductance IAA tuned by C2'A (150 pyu F) the If O. TUNING control. This
circuit is trimmed by means of C224 (10 up P fixed) in parallel with C15C
(15/u,u P max.). H.T at 150 volts is applied to the anode via R12A (10.2n)
and R2C (1000Nn) decoupled by G11C ( 025}413‘)

The grid coil [4B is inductively coupled to L4A to provide feed-back
Bias is provided by the grid-leak R4B (50,000 n) in conjunction with Clz2A
(30 pu F).

/Jg F. output from the anode is applied as drive to the grid of the P/A
valve via .the coupling condensers C15P (15 MU F max, ) and C22B (10 pup F).C15F
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is adjustable and enables the amplitude of the drive to be regulated within

limits. -

The 2-volt filament is heated from the 3V battery normally via the micro-
phone pressel switoh, R21B the filsment rheostat and the NET switch S3A. R21B
(6n max.) is adjustable from the front panel of the gender unit and i8 used
to ensure oorrect filament woltage for V2B and the P/A walve.

¥ith 83A in the NEY position, the filament current is supplied via R21A,
the receiver walve rheostat and the pressel switch now, of course, in  the
receive position. >

In Mk I and II sets #21A smd R21{# are omitted and the sender valves have
individual filsment reaistors.

On NBT the M.(.operates without the P/A load and the M.0. frequency will
therefore differ from that obtaining under normal send conditions. This 1is
compensated for by the oondenser Ci50 (15 yu F max,) which is effectively in
parallel with part of 14A when the NET button is pressed,

A portion of the M.0. output 1is applied to one diode of V2B for the
purpose of providing extra bias to the /A control grid. This section of V2B
operates in a parallel diode circuit R5E (500,000 ) and Ci13A (DuM F) being
the diode load and oondenser respectively. A delay voltage of 12 ¥ from the
bins battery (between and [J] Pig.3)is applied to the anode and the drive

3.
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normally overcomes this and causes the diode to conduct. The consequent
voltage developed across the load is applied to the P/A grid via RGC(100,000n),
the secondary of the microphone transformer [3A and R3D (500,0000). C11B

(.025uF) in conjunction with R6C forms an R.F. filter to ensure that only the
D.C. component is applied to the P/A grid. This will cause the /A working
point to vary with the magnitude of the drive and tend to maintain the drive
at the grid constant. Ref. Drive Control on /S No.22.

(o) Power Amplifier,

The power amplifier valve V3A is a double power pentode  strapped
internally, type ATP4, and operates under class B conditions on R/T (Control
grid modulation being employed )with 140-150 volts anode and screen potentials.
Bias for this stage is derived as follows;~

(1) From the 12 volt grid bias battery.

(ii) Rectification of the drive due to grid current in R5D, R6C and R3E.

(1iii) Automatic bias from the driwve‘control diode in v2B; this has been
dealt with in (a).

H.P. to anode is fed via the common feed resistor R12A (10.2.0) and the
tapped anode inductance [3A. R12A provides a convenient means of indicating
H.T. consumption on send and receive, as in the "ia™ position of the meter
switch the meter shunts this resiator. L3A, in conjunction with (204,
(127 ppu F max, ), forms the tuned anode circuit. This circuit tuned to the
carrier frequency forms the anode load of ¥34, correct impedance matching
being attained by tapping the anode on to [3A: Correct aerial matching is

“o
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carried out by means of a variable tap selected by S1A. H.T. i& isolatéd from
the aerial by means of C7D ({.0005uPR).

The stage is neutralized by feeding back voltage, in entiphase, fro. we
anode circuit to the grid., This ia achieved by means of the coil LJB which is
magnetically coupled to L3A and connected between control grid & filament via
the semi-fixed neutralizing condenser ClSE (15)JP P max.) and R144 (100 ).

Modulation.
A8 noted in the summary the carrier is modvlated at the control grid of

the P/A. Thie takes place, without A.P.emplification from a carbon microphone
used in conjunction with the microphone transformer T3A. On pressing the
pressel switch T3A primary circuit is completec,the microphone being enegised
from the L.T. battery. A.F.output from the secondary of T3A is applied to the
grid via ROD (.5 Ma). GJC (500 pp P) 3n conjunction with R5D decouples T3A.
There is no provision for controlling depth of modulation,but full modulation
is obtained at normsl voice level. C11B as well as its function noted in para.
{a) offers a low impedance path to A.F. from the earthy end of T3A secondary.

C.W. Working.

when operating on C.W. the microphone plug is removed and the four—pon.nt
plug on the morse key is substituted. The remaining plug attached to the key
is plugged into the key jack J3A.In this way the microphone pressel switch is
replaced by the Send/Receive switch on the key & the key contacts are in the
¥/A screen lead. It should be noted also that on C.W. the P/A grid bias is
reduced by returning RSD to eaPth via T3A secondary, J3A and S44A. The P/A
output is thus increased by operating the valve Class A, self-bias being
produced by R5D only.

Aerial current meter.
Aerial current is indicated by means of an R.F. rectifier circuit in

conjunction with the set meter. The transformer T24 of which the aerial lead
itself comprises the primary has a Weatector, WiA in the secondary circuit.
C7B (-0005u¥F), and the meter in series with Ri{A (2Ja ) form the condenser
and load of this circuit respectively. Rectified R.F. in the load will cause a
meter deflection dependant upon the current in the primary of T2A, i.e., in
the aerial. :

On "send" R11A (250 ) and R10A (4000 ) form a potential divider across
the L.T. battery and the voltsgé across R11A is applied as positive bias to
W1A thus adjusting its working point to the commencement of the straight part
of the characteristic. This, coupled with the fact that a very emall standing
D.C. will flow through the meter, thus helping to overcome the inertia of the
latter when rectified current flows, increases the sensitivity of the device.

W2A is a selenium rectifier ghunting the meter. This acta as a safety
device against excessive current and depends for its operation on the fact
that for normal voltages its impedance is high but this decreases very rapidly
on overload, when it acts as a virtual short-circuit:

R22A
HT+
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The R.F. valve ViA is a directly heated R.F. pentode +type ARPI2 which
receives its input from the aerial via the tuned circuit associated with the
P/A stage and consisting of L3A and C20A. The necessary connection between
Sender and Receiver units is made by means of the 5-core Sender/Receiver
interconnecting cable.

H.T. to the anode of this walve is applied through 22A (50000), R2A
(1000 o) decoupled by C1A (v1’JF) and the tuning inductance [ 1A which forms
part of a tuned anode circuit.  Secreen current is taken through R22A and the
separate dropping resistance R44 (50000 1) which is decoupled by Ci1B (.1uF].
R22A which is common to anode and screen circuits of all receiver wslves on
Mk III seta, is shunted by the H.T. economy switch S4C.The latter is operated
in the LOW or open position for the reception of strong signals thus effecting
a saving in H.T. R22A is decoupled by CtH (.1MF). R4A also feeds the screen
of ViC.

A minimum grid bias of -2 wolts is provided from the battery via the grid
leak RIC (1 Mn ) and the \.V.C.network, as well as extra A.V.C.bias on strong
signals. Thia will be understood better after reading section (d).

L1A in the anode circuit is tuned by C14A (one section of a two-gang
variable condenser). The decoupler C1A also allows the moving plates of the
ganged condenser to be earthed.This eircuit is trimmed by C15A (15 uu F max.)
R.F. output to the frequency changer stage being taken from the anode via the
coupling condenser C6B (100 M F).

4

(b) The Frequency Changer Stege.

4
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The No.18 Set employa a single R.F.pentode V1B, type ARP12, as frequency
changer, the valve funotioning both as local oscillator and mixer. Signal and
oacillator voltages are applied in series beiween the control grid and filament
of this walve which operatea as a detector. QOsecillator & detector coupling ias
achieved by cathode injection.The resulting difference frequency 465 kc/s, is
selected by means of a resonant circuit tuned to I.P. and coupled to the snode
ecircuit.

6. , '

Figure 5. !



We will now consider the two portions of the circuit in detail, The
oscillator section is composed essentially of the oscillator tuning inductance
L2C tuned to signal frequency + I.F. by C14B, and the two cathode coils L2A
& L2B. The oscillatory circuit L2C and C14B is porallel-fed by connecting it
between anode & chassis. The primary of the I.F. transformer L5A and G16A are
the anode load and coupling condenser respectively. Grid exciting voltage is
fed into the grid-filament circuit by inductive coupling between L2C and L2A
and LB to maintain self-oscillation.Note that IL2A and L2B are common to both
oscillator and signal input circuits.

Signal input from the R.P. amplifier is applied between the grid of ViB
and chassis wvia the grid condenser C6B whilst oscillator input is developed
between filaments and chassis across L2A and B. C1E (.1UF) connects the
cathode coils virtually in parallel & at the same time keeps R.P. out of the
L.T. supply. The control grid receivea negative biaa due to oscillator grid
current through the grid leak ROA (.5 MQ].

C14B isthe remaining section of the 2-gang condenser noted in section (a)
and forms the Receiver Tuning control. C16A (80 MUF) is an H.T. blocking
condenser of sufficient reactance to prevent shunting of the I.F. component.
C4A (.005MF) is the series padder, vhile C10A (50 yUPF fixed) and Ci3B
(15 MU P semi-fixed) are the parallel trimmers.

H.T.to anode and screen of ViB is fed via RZB (1000 ) decoupled ~ by CiC
(.1MP) and R3A (70,0000 ) decoupled by CiD (.1UF) respectively. Goupling to
the next stageis effected by means of the tuned secondary I.P.tranaformer L3A.

(¢c) I.F. Amplifier. '
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Ls |
;H—o/
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AVC,

Pigure 6.

\ single stage of intermediate frequency amplification is employed, the
valve V1IC being similar to that used in the R.F.stage namely an ARP{2. Input
is derived from the tuned secondary of L5A and output ia applied to the
detector stage by means of a bandpass transformer L6A.

H.P. to the anode of VICG is applied through R22A and the primary of LOA
wvhile sereen voltage is picked up from the screen of ViA as already noted.

The valve receives a minimum bias of -2 volts and A.V.C. bias from
the A.V.C., network.

\ 7.



he input tuned cireuwat comprising the secondary of © L3A and the fixed
condenser C174 (90 uu F) is adjusted to 465 Kc/s by means of the movable slug
inside the coil.

Simlar adjustments are carried out on the primary & secondary circu.ita
of LOA. Primary and secondary coils are tuned by C18\ and C194 (130 MM F and
140 MM F) respectively. The desired bandwidth is obtained by shuntaing the
primary with a .1 M resistor RJB and suitably adjusting the coupling

(d) gignal netector. R22A HT +162
= e e =AM (D)~

C8A L

100000,
i_
————————]

St '“EF'
< >
R6A RS r3
R4C 12 12
AaE 3 BS AS
2R T T
[+4 c R :-;
5 5 < b
A ¢ c A I c
Ii
- 1
1
IfMANVW‘
o RGB
VIA
vic =< AVC LINE
HT=
LT-
) PRESSEL pre—m
. SWITCH
e -
Figuro T %
The final valve V24 is a double dirode triode, type ARS8, and operates as a
combined signal detector, A V.C. diode and A.F. amplifier. In addition, on

Uk II & III Sets there is a B.F.Q. circuit associated vith this valve.

I.F, output from the sscondary of LOA is applied to the signal detector
section which is operating in a series diode circuit. RJC (.5 Mn) and C7A
(500 pyu F) are the diode resistance and condenser respectively. ROA (.1 M
and C5A4 (100 UM F) provide additional I.F. faltering. The A.F. component of
voltages developed acrossthe load is applied to the grid of the triode section
through the D.C.blocking condenser C3A (.002 luF') and the potentiometer volume
control R7A (1 Mn).

(e) A.V.C.

The A.V.C.diode which operates in a parallel circuit receives part af the
[.F. through the condenser C8A (20 MMF). The negative potential developed by
the signal across the load R1A (1 la) and (in the sender) R17A and R184 in
parallel is applied as A.V.C. bias to the control grida of ViA and VIC through
t' » filter resistance RIB (! Mn ). C2A (.Q5uPF} is the L.F. fi'te o v o v

A delay wvoltaoge of 2 wlts is obtained by retuining the load resistance
214 to the junction of R17A & R18A which form a voltsge divader across the
bilas battery. It will be seen now that this same voltage is applied to the
controlled wvalves as miniumm negative bias

8-’3



" cord or socket may show this symptom,

(f) \.F. Stage.

The triode section of V2A which functions as an A.F.amplifier receive H.T.

for its anode via R22A and the primary of the phones transformer TiA.
control grid is biased 2 wolts negatively by returning the volume control ele-

ment to the bias voltage divider through R6B (.1 MQ ) decoupled by C1G (.1 AU,

(g) B.F.O.

In Mk IT & III sets the triode section also operates as a Colpitt's oscil-

The

lator when the volume cortrol is turned sufficiently clockwise.The oscillatory
circuit comprising the variable inductance L[JA,C23A(.001UF) & C24A(11Q uu F)
oscillates at approximately intermediate frequen~y. The primary of T14 acts as

the anode load,

with R6B are the grid condenser and leak.
capacity to prevent A.F. feedback to the grid.
partly advenced sufficient resistance is included in the series with the grid

to prevent the circuit from oscillating.

from acting as a shunt to I.F.

Coupling to the
interelectrode capacity

Note on Sidetonse.

gignal detector ancde
of Va2A.

while C25A (3 MUF) and the bottom part of R7A in conjunction

C25A is given a smell walue of
With the wolume contrcl only

is effected by means of

The sidetone obtained when sending R/T is explained as follows:-
Modulation caeuses the H.T. current from the battery to vary at A.F.
owing to the internal resistance of the latter slight H.T. voltsge variations

will occur,

sidetone is heard in the phones,

¥. FAULT FINDING.

R4C (50,0001 ) prevents C3A and CJC.

the

and

4 . F. is induced into the primary of T1A due to atray coupling and

(a) The correct method of dealing with a faulty set is to apply the
standard tests enumeragted below in the order given. These tests, which proceed
will reveal possible elementary faults which

in a logical sequence,

otherwise be missed by concentrating,

get.
Preliminary.

too soon,

(H.T. economy switch to HIGH in the case of Mk III).

Power Supply.

might,

on the internal parts of the

Plug a microphone, hand, No.4 into the mic,socket, a pair
of phones into one of the phones sockets and switch the battery switch ON

Turn meter switech to H.T. and meter should read, at least

to red line. No reading indicates a flat battery or faulty connection to batt.
Turn meter switch to L.T. or L.T.R. in the case of a Mk III set.

should read to the red line in the former case or 2 volts

Meter

(180-1951A) in the

latter. No reading in most cases will be found due to a flat battery or faulty

battery connection, althovgh in the case of Mk III seta a defective microphone,
The possible reasons for a low reading

vary with the mark although in all cases a battery near exhaustion may be

suspected. In the case of Mk II and some Mk I sets sse that the battery awitch

at the rear of the sender chassis is to L[.0n Ik III sets the R screw should be

tried for readjustment,

(On Mk III sets only,turn meter switch to L.T.S.and press preasel awitch.
A reading below 2 wolts can usually be corrected by means of the S screw. A

high reading may be
fault in the sender).

Yalve testing.

similarly cured but can alsoc be due to a filament circuit

With meter switched to mA and pressel switch normal,meter
should read 240 - 340uA. If no reading or reading below 240 is obteined,first
suspect the connection tetween sender and receiver units.Testing with an A.V.O.

at the 5-pt socket on the sender chassis should yield the following results:-

Test between
and H.T.
and H.T.

If the above proves correct but meter reading is still low one
receiver valves may be defective.

Volts
-(5) 140 - 150
-(5) 140 - 150,
~(3) 2.8 - 3.0
-(2) 1.8 - 2.0

socket.

s

or

Test by substitution.

Front view of

more

To test the M.Q.valve press the NET button, when the meter reading should

increase by 30 or more,

&
i
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Release the IIZT button and press pressel switch. llster should now read’
340 - 4400 A, If the reading is below 340 try replacing the E/A valve.

Sender. Insert one aerial rod and switch the meter to A3. Set the }.O.
contrel to 9 lic/s and pressing the pressel switch adjust controls for maximum
aerial current. The resding obtsined should be 180-300. Modulatinn is proved
by speaking loudly into the microphone when the needle should kick upwards,

Mk II and Mk III sets are tested on 'I/T as follows:- Remove the mic-plug
and inset the key and plug eassembly No.8. Switch to send and press key. A2
current should now read skbout 100 more then on R/T.

Receiver. Release pressel switch, switch meter to mA and turnmg gain
control fully clockwise tune in a strong R/T station.The meter reading should
dip on tuning through the station, and a hetsrodyne whistle in Mk TI end ILI
sets, proves the B.F.0. and A.V.C. In the acsence of a gtrong signal,with the
14.0. and Receiver Tuning controls at 9 lic/s press the NST buttor and rock the
Receiver Tuning control. A whistle should be heard and mA reading should dip
as above,

The following data will be found useful in more detailed testing of the
various stages.

{b) Valve Base Connections.

{c) Table of Valve voltsges between walve sccket and chasais.

Vaive "Anode “7 Screen
Type & Function Volts : Volts

ViA ARPi2 R.F. Amp. 140 - 150 70 - 75
ViB e Freq.Chgr. 140 - 150 70 - 715
VIC " I.F. Amp, 140 - 150 70 - 75
V2A AR 8 A.F. Amp. 140 - 150 -
V2B n M.Q. 140 - 150 -
V3A ATP 4 P.A. 140 - 150 - 140 - 150

!

() ) PLAN OF MK III RECEIVER SHOWING POSITION UF VALVES.
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(e) PLAN OF MK III SENDER.
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VI, SOME ADJUSTMENTS TO THE W/S NO.18,

(a) Neutralization.

' Tune the set to 9 Mc/s on SEND and receive the signal on another set
with the B.P.0. on. Adjust this receiver .until a beat note is heard. Adjust
C15B until no change in the pitch of the beat note is heard when the AERIAL
TUNING control is moved either aside of the poasition of maximum aerial current.

(b) P.A. Drive,
Tune the set for maximum aerial current at 9 Mc/s on SEND. Switeh to

mA and adjust C15F to indicate 38QuA on the meter.

(¢c) Netting Compensation.
Couple the M.0. loosely to a wavemeter, Tune the sender to 9 kc/s
and pick up the signal on the wavemeter adjus¥ing the latter for zero beat.
Release the pressel switch and press the NET button. Adjust C15D for
zero beat again. Check the adjustment for ether points on the scale and
readjust for minimum error throughout.

S et s s et s et rane coms - J
it o = e s

W/S NO.68.

Wireless Sets No.68 are practically identical in circuit detail with the
W/S No.18 Mk III,except that different frequency banda are covered as follows:-

W/SNo.68P 1.5 - 3 Mc/s
W/S No.68 @ )

W/S No.68 R ) 3 ~ 5.2 Me/s
W/S No.68 T 1.5 - 3 Mc/s

In addition to the above alterations No.68 P & R are equipped with
provision for Crystal Control on send.The crystal is plugged into the sockets
located on the sender panel above the M.0. tuning dial. This added facility
necessitates slight additions to the existing M.0. circuit.

/

1.
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WIREIESS SBT N0.19 MK III.
F———— e e ————

In the following notes the differences between Mk II & Mk III sets are
duly noted in the appropriate sections. A summary of principal differences
between Mk I, II and III is given at the end.

N
1. GENERAL DESCRIYTION.

(a) Purpose and general features.

The No.19 Set 1is designed primarily to provide a complete commni-
cation system for armoured fighting vehicles. The apparatua also forms the
signal equipment in A.C.V's and L.3.C's (mobile headquarters),when increased
range is obtained by using a specially designed R.F.Amplifier in conjunction
with the 19 A Set. It is also used as a ground station in which case remote
control facilities are awailable, working over } mile of line ueing Remote
Control Unit "B®.

The following facilities are provided.

(i) The "a» Set.

This is used for commnication on R/T, M.C.¥W. and G.W. On R/T

and I{.C.W. a range of about {0 miles may be expected while the use of C.W.

will increase the range to about 20 miles. The frequency range ias 2-8 lc/s,

covered in two overlapping banda. (The range for the Mk I is 2.5-6.23 Mc/sin
one bandj.

(ii) The "B"™ Set.
This is a U.H.F.transceiver providing R/T working only,betwsen
vehicles up to a distance of half a mile.The frequency used is approximately

235 Me/s.

(iii) The I-C Amplifier.
For commnication between memberas of the crew in armoured
formations and between members of the staff in mobile headquarters.

4

Power for the combined apparatusisderived from a 12v accummlator which
drives two rotary transformera, one of which runs on send only,containedin a
Supply Unit No.1 Mk III.Maximum battery consumption is 10.7 Amps on send and
7.1 Amps on receive. Note. If an Amplifier R.F. No.2 is used there will be
an additional drain of sbout 24 Amps on send.

The Microphone & Receiver Headgear No.i1 or No.2 used with the apparatus
is connected +to the sets wvia separate control units located at convenient
points in the wehicle and the facilities required are selected by means of a
three-position (™A™, "8" and "“I-C") switch on the front of each unit.

Switching over from "Receive™ to "3end™ ia accomplished on R/T by means
of the microphone pressel switch and on W/T by inserting the Key Plug.

{b) Aerials.

The A sot uses a rod aerial for ground wave commmication. A.P.V's
carry a 12! rod conaisting of three 4' sections mounted in a flexible rubber
base on the outside of the vwehicle turret. Mobile headquarters wehicles use
a V aerial with the H.P. set consisting of two rods mounted in a V¥ adaptor.
Stationary wvwehicles may be operated with vertical aserials up to 34'in height
or,for sky wave commmnication with an end-fed horizontal aerial of which six
different lengtha are issued. A more convenient form, however, is the
Aerials Horizontal All Wave ™A* consisting of a 100' length of stranded
copper wire joined to the variometer through a coupling unit which can be
constructed from ordinary spares. Sse Pigure 1.The 50uu P condenser is not
normally in circuit but is switched-in should the variomster tuning point
come on the red band. The switch must be well insulated.

The B 8ot aerial is a half-wave rod 20" in length and is connected
direct to the set by means of a screened feeder,a multlple of one half wave-

length in length.
1.
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Figure 1.

2. THE ™A™ S&T.

(&) Generdl Circuit Consaderations.

The "A™ Set circuit is so designed that when it is tuned to any in-
coming signal within itas frequency range, exactly the same frequency will be
radiated without the adjustment of a separate Maater (scillator. Netting is
thus automatically achiewved, provided the receiver is tuned accurately.

The principlea employed are shown in the accompanying block diagram.

PHONES
V1A V2A VviB vic !VSA
- RF |y HEXODE L.y tar > 2N ] OUTPUT
F:ER'AL AMP, MIXER I.E AMP I F AMP. A
VAR . L] sienaL
: ] LOCAL | ! DET.
AVC.
' Y ﬁ L——-—0——{——-———&!&'————1-——]— ————— D,ODE
A L .
——— e — 4 mop
| R {" Aamp. 1
[].PaA KEY.CW. | ¥ |
= TUNING MCW
¥
' ) | ' | | A
A | IVEA {vaB P |
t__ - BUFFER : l
FFE SENDER L I
e d P A, e — e o ]
. I 1 Ame — MIXER KEY(MC ﬂ MICROPHONE
l i A
| L4 BFO }d
VoA i
]
AUTO
BIAS F--4
CONTROL

Figure 2. Complete Block Diagram of "A®* Set.

The complete set employs 9 walves,3 of which are used on both"send™ and
'“rgceive's,

For receptiona superheterodyne circuit with automatic wolume control ia
used and the sender signal frequency 3j.8 controlled by the tuning of the
receiver 18t Local Oseillator and Beat Frequency Oscillator.

2,



(b} The Flick Frequency,

This set is equipped with a mechanical flick frequency arrangement
which permits the pre-selection of any two frequencies in the band, change
over from one to the other being accomplished by the simple movement of each
of the two tuning dials.

The flick mechanism consists essentially of 2 circular plates each of
which is locked to the main condenser shaft by means of 2 clamping ascrews.
when these latter are slackened by one half-turn the condenser shaft can
rotate independently. Bach plate has a V aperture cut in the periphery, into
which & spring-loaded locating arm can engage.The latter also operavesaflag,
thus providing visual indication for each frequency. A three-position flick
levor in the ®"tune™ position disengages the flick mechanism end brings the
slow motion drive into operation. In the "set™ poaition both flick and slow
motion mechaniams are in operation and the tuning disl may be set forwflick®.
In the rflick™ position the slow motion drive is discornected and the flick
mechaniam ia operating.

{6) Receiver - Technical Deacription.

The receiver employa a 6 valve superheterodyne ocircuit camprising
one stage of R.F. amplification, frequency changer, two I.P.amplifier stages
(465 Ke/s) followsd by a combined signal detector, A.¥.C. and output stage.
A separate Beat Frequency (Oscillator used for (.W. reception may also be
operated at exactly the intermediate frequenocy by means of a toggle swhtoh.
Tuning to zero beat with the aid of this will ensure correct adjustment and
aoccurate netting,

(1) R.F, Amplifier.
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A 3 g ‘16 .j» b [ =
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HTZ+ 45 B
e A
It
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= 2 T T T T T T T T T VB CATHODE cct.
A
e e e e e e e~ —— = — — AVCLNE

Figure 3. R.F. Amplifier,

The sagnal from the aerial,which is tuned to reacnance by the wariometer
L1A and condenser C24A (.Q01uF) in series, is applied to the aerial tuning
circuit comprising [3A tuned by C3A (.00034uP) through a tapping on: L3JA. The
latter is connected to the control grid of ViA, an R.P. variable-mu pentode,
type 6KJG, wia the condenser C2A (.00GIUF).

G338 (.1uF) and C36A (.OfuF) isolate the P/A H.T. which is applied to
L3A on send. VIA is self-biassed by means of R2A (22011) decoupled by C4B
{.1uP). Extra cathode bias for R.F. gain control is provided by R46A (10 KQ)
also in the cathode circuit.[The Mk II is not provided with R.F. gain control}]

3.



A.V.C. biaa is applied via L10A the purpose of which is to prevent loss
of signal input to chassis via the bias circuit. .

The anode load impedance is the primary of the R.F. transformer L22A
and B (H.P.) or L23A and B (L.F.). H.T. to anode is epplied via the resistor
R9A (2.2 KN) decoupled by CASB (.O5uP or .1uP). The acreen grid, in common
with the soreen of VIB, the 1st I.F. valve, receives H.T. from a potential
divider consisting of R3J8 top {27 Kn) and R44A (82 K0) and R46A, boittom.CAaSA
(.O54P or .1uP) is the socreen decoupling condenser. [In Mc IT Seta the
potential divider is replaced by a 390000 feed resistor] . )

C9A, one section of a 4 gang assembly, tunes the tranaformer aecondary
to the signal frequency and C10A is the trimmer for this circuit. Glon, a
further trimmer, is necessary on ths L.FP. band.

{ii) Prequency-changer.
The R.F. amplifier output is taken to the hexode control grid of
V2A, & triode hexode, Type 6KS8G. The triode &ection of this walve acts as the
local oseillator of tuned anode feed-back variety, and is parallel fed. It
works on a frequency, 465 Ko/s sbove the signal frequency, determined by the
resonant frequency of the tuned circuit comprising the coil L2AA (H.P. ot L24A
and 124C (L.P.) and C9B anether section of the 4 gang tuning e?z}genaer.

—(E T

T Tgj0A
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&
B
. CTA !
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’ L
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RFA QUTPUT

»nem

»hD

me0

Figure 4, Frequency Changer.

Feedback is provided by the coupling coils L24B(H.F.) or 1248 and L24D (L.F.).
These coils are shunted by R17B (3.9 K2) and RSF (2.2 KQ) respectively _to
atabilise oscillator output by preventing resonance in the grid circuit.

C8A (.005uP) and C12A (.002uF) in parallel with C11A (750uuP  semi-
wariable) are the padders on the R.F. and L.P. bands respectively. C10G, C3DA,
G434 and COA are parallel, trimmers, the latter being a apecial ceramic
condenser with negative temperature coefficient to correct frequency drift.
Self bias is provided by the grid leak R6B (47 KQ) and condenser C7B (SOUUF).

The triode grid of V2o is connected internally to the injector grid , of
the hexode aection which funotions as the mixer. Control grid bias is provided
by the usual resistor R3A (2]0Q) in the cathode lead decoupled by C4E (.1uF).
A.V.C. is not applied to this stage to maintain meximum conversion conductance.

The I.F. oomponent of the output from V24 is selected by the primary of
the I.F. tranaformer L84 and passed on, to the control grid of the 1a} L,P.
valve V1B. LBA is permeability tuned and R7A. {100 KQ) shunting the primary
assists in providing the desired response curve.

[The Mk II L.0O. oircuit adopts a slightly different method of banrd
switohing and is more subjeot to frequency drift].

4.



(iii) I.P. Amplifier.

There are two stages of I.P. amplification. The input to each of
the I.F. valves ViB and VIC (Type 6KJG) is taken from the secondary of the
previous I.P. tranaformer. These form band-pass filters which are
permeability tuned to the intermediate frequency (465 Ke/s).  VIB is self-
biassed by means of R9A (1 K1) and also receives bias from the R.F. gein con
trol R46A. VIC is biassed by R3B (270f1) only in the cathode lead. Bach walve
receives full A.V.C. bias through the secondary of ita I.F. transformer. (n
C.W. however, ViC does not receive A.V.C. bias. [This does not apply to

Mk II Sets]
Note that when the Send/Receive relay i in the ™send” position at
disgconnects the screen-grids of ¥iAB and C but not the anodes.

" \o.._..<: >.4,_+
S10A HT1+

$35A/z

®OR
AA
—WWy
ang

§/G or V1A

i
[ 3

AV C LINE - -
Pigure 5. I.P. Amplifiers.

{iv]} Sipnal Detector, A.V.C. and Qutput Stage,

V3A is a double-diods pentode,Type OBEG. One diode acts as the
gignal detector the other diode aa the A.V.C.detector and the pentode section
a’ the A.F. amplifier.

Signal Detector.

The aignal detector section of V3A operates in a series diode circuit,the
load resistance being RIB (470 KQ). RTC (100 Ka) together with. C144 (.0001uF)
and C15A (.0005uF) form an I.F. filter. A.F. is fed through the blocking
condenser C17A (.002uf) to the A.P. volume control R13A(1 MQ)wiidh is connected
by a acreened lead through the system switch and contacts on the send/receive
relay to the control grid of the pentode section of V3A.

Automatic Volume Control.

The A.V.C. diode receives I.P. via the condenser C18A (20uuF). This
diode operates in a parallel diode eircuit, R8A (1 MQ) and G184 being the
diode load resistance and condenser respectively. Rectified current through
the former develops voltage which is applied as negative bias through the
filter circuit RSB (1 MQ) and C38A (.1uF) to the controlled wvalves. As R8A is
returned straight to earth, a negative delay bias is applied to the A.V.C.
diode anode equal to the voltage (-30) across the cathode resistors RIE(1 KQ)
and R114 (3.3 Ko} (and R3G2.2 Kt on C.¥. only).

Qutput stage.

The pentode section of V3A is biassed by the cathode resistance RIE
decoupled by C16A (12uP). Its spede load impedance consists of the primary of
the output transformer 724, the sscondary of whioch goes to the phones.

)o



Figure 6. Detector, A.V.C. & Output.
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Both anode & screen grid receive H.T.through the S/R relay contact S3A/3
while on receive. . .

Selectivity on J.W. is assisted by the inclusion of an A.F. filter
consisting of a network of resistances and condensers R7JE (100 K ), R474 & B
(1 Mn), R48A (130 Ka), CA (.005uF) ard C40A & B (.000254F). The™ filter
provides voltage negative feedback except over a band of frequencies around
1000~ and a note of this pitch will therefore receive more amplification than
others.

The performance on W/T is further improved by restricting the frequency
response of the output stege in order to reduce noise and interference. The
reduction in the value of screen decoupling ocondenser (G298 .0O1uI*) provides
bage attenuation on C.W. and M.C.W. while the response to the higher audio
frequencies is reduced by the grid filter consisting of R8C (1 in)and the

shunt capacity of the screened leads. [In Mk II Sets the C.i. filter and
arrangements for bass and top cut are not included] . .
V) Beat Prequency Qscillator. > No—@)—>
() Y s7a/e SI0A HT1+
RT OomMcw
ANODE cw
o=v1B<__——_—' J""“_"—OSQAO""

(NET)

V2B

»BR

LIgA

LT+
a. Figure 7. Beat Frequency (scillator.



The triode section of V2B operates as the B.F.0. in a parallel-fed
Meismer circuit., The oscillatory circuit consists of L3A tuned by C41A
(.0002,F) to the intermediate frequency (465 Ko/s). Feedback is provided by
LOB,and the valve is biaaged by means of the voltage drop acroas R3/B (390n)
and R2JA (4700) which, in series with R10A (4.5 Kn) and L19A,are across the
L.T. supply. C4Q (.1uP) is the bias decoupling condenser.

Oscillator frequency is varied within audible limits of the I.F.by meansa
of the coupling coil L3C which is shunted by the rejector circuit LOA, CA2A
(.O5uF) and R14A (200 C.T. and variable).The latter ocircuit is tuned to the
I.F. when R14A (HET.TONE control) is in the centre position, Variation of
R14A either way changes the reactance of this rejector circvit which in turn
varies the load on the B.F.Q.oscillatory circuit and,of courae,its frequency. -

The output voltage developed across part (R1D) of the anode lcad R6A
(47 Kn) and R1D (470 Kn) is fed to the primary of L8B via C394 (2uuF).

For best C.W. reception the HET.TONS control is adjusted so that the
pitch of the wanted signal coincides with the peak frequencydf the filter in
the output wvalve circuit. .

vlhen the netting switch 894 is pressed, the B.F.Q. operates at the
intermediate frequency (465 Ko/8) and the set is accurately tunedby adjusting
the tuning control for zero beat.

[Mk II'a use a Colpitt's oscillator,the frequency of which may be varied
8lightly by means of a varisble resistance which shunts a coil coupled to the
oscillatory circuit. The output is coupled to the I.F. amplifier via the
interelectrode capacity of V2B and the grid of the L.0].

(d) The Sender.

(1) General.

\then the "A" get is operating on “send™ the output of the 1st
local oscillator V2A (aignal , 465 Ke/s) and the B.F.Q. output (465 Ke/s)are
combined in the hexode section of V2B. The difference frequency, i.e.,signal
frequency, 1is selected by a tuned circuit and after amplification in the
buffer stage, V5A, it is applied to a power amplifier stage.On R/T and M.C.W.
grid modulation of the P/A is employed while on C.W. the screen of the B/A
valve and anode and screen of the Buffer valve are keyed.

{ii) Master Qscillator.
This is the triode section of the receiver frequency changer valve
V2A, vwhich oscillates at a frequency 465 Ko/s above that of the carrier. No
circuit changes take place on this stage when aswitching from receive to send.
Coupling to the hexode control grid of V2B is obtained by means of the
potentiometer comprising C21A (5upF), R4X (10 Kn) and R7L (100 Kn).

(iii) sender Frequency-changer.

The triode section of +the triode hexode wvalve V2B oscillates at
exactly 465 Ke/s.Qscillator frequency is independent of the HET.TONE control
(R144) by making the slider o/c on send. A slight variation in frequency on
applying H.T. to the hexode acreen on send is compenasated by means of the
adjustable coil L25A in series with CAY and shunting L3C.  On receive the
shunting effect is reduced to a negligible quantity by C17B (.002uF). The
output is mixed with that from the master oscillator in the hexode  section
of this valve since the oscillator grid of the 6K8¢ also forms the 1st grid
of the mixer. The ocutput-load is the primary of a transformer LJA & B {H.F.)
or L21A & B (L.F.) the sscondary being tuned to the difference or signal fre-
quency by G9D another section of the main tuning condenser.

[Mk II sets employ a tuned anode circuit in this stage].

The screen grid voltage is applied by means of a potential divider R4DB
and R4D similar to that used for V2A. Control grid biss is obtained from
the cathode resistors R37B (390n) and R27A (4700)in series,wi.th R10A (1.5 Kn)
in parallel. The hexode grid receives bias developed across R3I7B only.
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(iv) Buffer Amplifier.
This stege is included to amplify the drive voltsge before it is

applied to the power amplifier valve. It is designed round a high-uR.F.
pentode valve V5A (A.R.P.35). The output is tuned to carrier frequency by
the transformer IAA & B (H.P.) or L4C & D (L.F.) and C9C, & section of the
4-gang condenser, [A tuned anode circuit is used in Ik II Sets]. Coupling
to the P/A grid is via the fixed condenser C2D (.0001uF) and the preset
condenser C34A, Screen voltage is applied via the resistance R17A (3.9 Kn)
decoupled by C20B (.002uF).Minimum biasis provided by the cathode resistor
R20B (100n) decoupled by C45 (.1uF).

8




Rigure 9. Buffer Amplifier & Bias Control.

(v) Double Diode Bisa Control.

The control grid of* VS5A receives further negative bias in the form
of automatic gain control woltage from V64,an indirectly heated duhle-diode
valve,type ARDDS. This control voltage which ias delayed is used to maintain
a constant pre-determined drive to the grid of the B/A valve.

ane diode (right hand in figure) of V6A operating in a parallel diode
circuit receives R.F.input through 2D and the woltage developed across the
load resistance R154 (220 KQ) I8 applied as control bias, to the grid of
V5A through the filter consisting of RIC (470 KQ) and C15D (500uuP )and the
grid leak RIE (470 KQ).Control voltage is delayed by the other diode which
shunts the A.G.C. line,to anextent determined by the positive bias provided
by the potential diwider RSB (2.2 KQ), R43A (3.3 MQ), RIC and R15A across
the H.T. supply. The actual drive to the P/A grid is adjusted by C34A. [In
Mk IT sets the two diodes provide aseparate control blas for VDA & V4A. Delay
voltage on the buffer bias control diode is provided by apotentiometer across
the H.T. supply and is adjustable].

(vi) power Amplifier. ' -

The EB/A walve V4A is a beam tetrode , type ATS25,operating with an
anode voltage of 450v from the high woltage rotary transformer & 200v on the
secreen from the lower voltage maschine. Grid bias on R/T & M.C.K.is obtained
from the voltage drop across R16A (1.8 KQ) in the H.T.2- line. Ri16A is de-
coupled by G16C {12uF electrolytic) and is short-circuited on C.W. when V4A
is self-bisssed by the grid current in the grid leak R7D (100 KQ).

«hen switched toreceive a large positive bias isapplied to the cathode
by means of the potential divider R183 (270 KQ) and R19A (82 KQ). This 1a
sufficient to render the walve inoperative. On send R19A ia shorted.

The output is tuned by the inductance L3A & C3A the P/A TUNING condenser,
and is fed from a low impedance tap on L3A through screened feeder to the
variometer L1A which tunes the aerial.

[The Mk II P/A is biassed on R/T and M.C.W. by means of v6A and also by
rectification of the drive in the grid circuit].

9.
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(vii) Modulation.

On R/T working the pentode section of V3A is used as a modulation
amplifier.Input from the moving-coil microphone comes through the secondary
of the microphone transformer T3A to the control grid which is self-biassed
by RIE in the cathode lead. The A.F. output is choke-capacity coupled to the
grid of the I/A valve,the choke being the primary of the phone transformer T2A.
Sidetone is taken from the secondary of T2A.

On M.C.W.V3A is employed as an A.F.oscillator the primary and secondary
of T24 functioning as reaction and grid coil respectively.RKeying takes place
in the anode and screen circuits (7.7.K.M.).

(viii) Continuous Wave Vorking.

Keying of the carrier for C.W. is effected by connecting the key
in the following H.T. circuits ;- . =
(a) Screen grid of V4A.
(b) Anode and screen of V5A.
[In Mk II Set the anode and screen of V2B (hexode section) are also keyed,]

(ix) Send/Receive Switching.

The changeover from receive tQ send is accomplished by means of the
microphone pressel switch. When the pressel switch is closed the relay
energising coil L194 and L27A (in Supply Unit) are connected to 12¢ L.T.,and
the relays operate. The high woltage rotary transformer starts and the
following circuit changes take place:

1. The microphone transformer secondary circuit is completed on R/T.

2. The anode and screen voltage to ViA and the screen voltage to V1B and
ViC are removed. H.T.is applied to anodes and screens of V2B, V5A and V4A.

‘ 3. Anode and screen voltage to V3A is removed on C.W.

4, The large positive bias on the cathode of V4A and VHA is removed.

For C.¥W.and M.C.¥W{.working the changeover is effected when the key plug
is pushed into itg jack, this action closing a switch and thus earthing one
gide of L19A.

Figure 10. Fower Amplifier.
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(x) The Meter,
The test meter on the front panel is a 0-300uA microammeter, and by
means of a 6 position rotary switch the following indications are available:~-

1.



1. ABRIAL CURRENT.
R.P. from the tranaformer T1A in the variometer is applied to the bridge

rectifier WiA. D.C. output is taken to the meter wvia L2A, R29A (7501); the
screened serial lead L2B. )
2. A V.G,

In this position the meter, in series with R21C (27 KQ) shunts the
cathode resistor ROA in the 1st I F. stage. The deflection obtained will
depend upon the cathode current of VIB vwhich in turn will be affected by
changes in bias The meter reading should therefore dip when the set ias tuned
through a strong signal. Compare this with W/S No.22,

3. L.T,

The meter in series with R206A (29.5 KQ) functions as a voltmeter across
L.T. input. ) .

4. H.T.1. ,

The meter indicatea H.T.1 ihput voltage. R24A (1.2 MQ) is the series
resistor. :
2 H.T.2

In series with R25A (1.2 MQ)the weter is connected as a voltmeter between
H.T.24 and chassis giving an indication of the P/A anode woltage.

6. DRIVE. N

In the Drive position the meter is connected across RAZB (10 KQ) in the
cathode of the A.G.C dicde. As the current in the latter will be propor-
tional to the drive applied to the P/A grid,this and any variation in drive
will be indicated by the meter deflection.

(xi) Variometer.

The variometexr which tunes the aerial comprises a rotor & stator
wnich cean be connected either in series or in parallel by meansof switches
operated by the rotor spindle.

Between O and 100 on the scale the coils are in series and between 100
and 200 they are in parallel. Switch changeover positions are indicated by
red bands on the scale & the component should not be used in these positions.
To increase the inductance from minimum to maximum the dial must be rotated
first from 100-200 and then from 100-0.

~~~~~ W -
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3. THE "B" EBT.

(a) General,

The™8" set is a U.H.P. combpined sender and receiver operating on R/T
only, with a frequency range of approximately 229-241 Mc/s. Four indirectly
heated valvea are employed and power is derived from the common supply unit.
On ‘"receive™ a four walve super-regenerative circuit is used embodying a
gseparate quench oacillator, the latter operating on a frequency between 158 &
228 Ro/8. When used as a sender, three valves only are connected in an anode-
modulated oscillator circuit. .

i s e

V7A VviD VIE V8A
fonrr e g . —
SUPER REG -
I > peTECTOR QUENCH A.F AMP >~ OUTPUT PHONES
1 OSCILLATOR " MOD N N
L -« 0SCILLATOR amp. > MOD.
I , : l
| A ]
A [ 4
] MICROPHONE }
| |
b o e e e (_...._.._.__._____.___J

Pigure 14. Complete Block Diagram of "B"™ Set.
OPERATICN.

Purpose of Controls.

(1) "B"* on/0ff switch.

A double-pole on-off toggle switch S10B in the H.T.ssnd heater leads
enables the "8" get to be awitched off while leaving the remainder of the
equipment operative, )

(ii) Tuning B.

Adjusts the aplit stator condenser C23A and varies the frequency of
the set between 229 Mo/s and 241 Mc/s. It is not calibrated but the dial is
marked with 10 divisions enabling resetting to be carried out.

(1ii) Gain B. :

Operates a 0.1 Mn potentiometer R3SA controlling the A.F. gain of
the "B® set only. -

{iv) Quench.

Iz used on receive only and is a permeability tuning adjustment
associated with L14A which determines the quench frequency. It enables this
frequency to be adjusted to avoid interference between sets in a net dus to
the beating of their wench frequenciea or their harmonics.

Note on Super-regenerative receivers, In this type of receiver the
incoming signal is applied to a cumlative grid detector wvalve circuit with
reaction,maintained in a atate of high sensitivity by increasing the reaction
beyond the oscillating point. The heterodyning of the carrier which normally
results is prevented by varying” the anode voltage of the detector at a
superasonic frequency. Thus the detector ceasea {0 oscillate every negative
half-cycle of the latter frequency. This action is accomplished by means of
another valve oscillator known aa the "quench osoillator®.

(b) Detailed Description of Receiver Cirouit.

(L) The Super Regenerative Detector Stage.

The oscillating detector wvalve VJA is a special low capacity
indirectly heated triode,typs CV6, the grid and anode leads being brought out
to top caps on the valve envélope. This stage forma a self-excited Colpitts
oscillator, the oscillatory ocirouit comprising L11A and the split stator
variasble condenser C25A. The latter enables the walue of the split capacity
to be varied for the purposgs of tuning the circuit to the signal frecuency.
Cumulative grid detection is obtained by means of C2]A (20upF) and the grid
leak R32A (15,000n) and R18C (270,0000).

3.




Super Regeneratiwve Detector.
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This stege is also used as the U.H.F. oscillator on send when the grid
leak is reduced in walue to 15,000n by short-circuiting R18C via a pair of
contactsa on the relay S5B.

The R.F. input developed across [12A is fed to the detector wia C464
(DuuP) and a tapping on L11A.The inclusionof the cathode choke L13A prevents
negative feedback, thua increasing +the oscillator efficiency on the high
frequencies employed.

H.T. voltage applied to the anode is picked up from the H.T,1, line via
awitch §10B, relay S5B, anode dropping resistance R11B {3300n ) decoupled by
C31A (2uF), the load resistance R33A (10,000n), the quench anode choke Li15A
and the reaistance R31A (22000). A.P. wltagea developed across R3JA are
applied to the A.P. stages through the coupling condenser G29A (.OuF). Li2A
and C46A form a filter to keep spurious oscillations out of the aerial which
caunse interference on the A set. )

(ii) The Qquench Osecillator. HTvia MODULATOR T T4
. S S5B
ﬁg“re 160 1 a
Quench Qacillator, . % % %
-
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In this stage an indirectly heated varisble-u R.F. pentode ViD type O6K]G
is employed in a psrallel fed Colpitts oscillator circuit tuned to the quench-
frequency hy L14A, GC28A and C37A. This frequency may be waried betwsen the
limits of 158 Ko/8 and 228 Kc/a by means of the variable inductence Li4A (see
notes on Qperation). :

H.T- to the anode of VID is applied via its snnde load impedance L154
which;. we have seen, 1is also included in the anode cct. of detector V]A.
Variations in potential at the gench frequency are thus applied to the anode
of the detector, the aversge potential of which has been adjusted so that
oscillation ceases every other hslf-cycle.

Screen - grid H T. is fed via R344, decorpled by [ASM (.1uF) fiop the
annde resistor R11B. Anode and screen resistors R334, R11B and R34A axe open-
circuited on send, thereby increasing H.T. on the oscillator ancde (V]A)and
rendering the quench cxscillator inoperative.

(iii) 1st A.P. Amplifier.
he detector stage is resistance capacity coupled to the tat A.F,
amplifier ViZ, an R.P. pentode type O6KiG. An input filter comwprising C30A & B
(. O01uF) and‘RéH (47,000n)i8 included to keep oscillations at quench freguency
out of the A-F. stages. The A.F. woltage applied to the grid of this amplifier
via grid stopper R2B is governed by the potentirmeter R35A (Gein B).
H.T. to the annde is- fed through resistances R23C (22,000n) and RJJ

(100,0000), the lcad. RIA (470,000n) decoupled by C4>N (. 1uF) feeds the
_ screen grid - Fixed negative grid bias is provided by the cathode resistor
R9B (1000n) Note the absence of a decoupling ¢ ndenser here. . This gives

negative current feedrack owing to the fact that RIB is common to both input

and output circuits.
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Figure 17 1st and 2nd A F. Amplifiers.
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As the control grid becomes more negative anode current decreases and the
potential drop across R9B decreases; as the grid becomes lessnegative anode
current increases and the potential drop across R9B increases. This means
that the feed-back voltage is out of phase with the signal input to thegrid,
i.e. the overall amplification is reduced, with a consequent increase in
atability,. This same result could be achieved by:~ (a) reducing H.T. on the
anode, or (b) increasing grid bias. ’

The particular advantage of negative feedback ,however, is that it reduces 3
kinds of distortion common in A.P.amplifiers,nemely, frequency,harmonic and
phase distortion.

(iv) Qutput Stage. ’

The output stage oconsista of a resistance capacity coupled beanm
tetrode V8A Type gvée. Automatic grid bias is provided by the cathode
resistors R37A (390n) and ROD (1000Nn)in seriea & decoupled by the electro-
lytic condenser C16B (12uF). Note that on send, when the valve is used as a
modulator, R9D is shorted by means of g pair of contacts on the relay S)B.
The anode load impedance consiats of the primary of output transformer THA,
one secondary of which is connected to chassis and No.5 pin on the 1{2-pt.
output plug on the set, and so to the control units and phones. R2C
corrects response of THA.

{¢) Detailed Description of Sender Circuits. '

(i) Modulation Amplifier.

Due to the very 1low audio output from the moving ocoil
microphone used, a 'pre-amplifier' 1is necessary betwsen microphone and mod-
ulator valve.Quiput from the miocrophone is taken via microphone transformer
T4A to the control grid of VIE which functions in the same manner as on
*receive™, The output is again fed through the coupling condenser C29B to

the control grid of the modulator valve V8A.
“*E;:; <:)H€rr

>N
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Pigure 18. Modulation Amplifier.
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Pigure 19. Modulator.

(11i) Medulator.

The beam tetrode powsr valve V‘BA operates as a class A amplifier
and is biassed by the cathode resistor R37A. The output from this wlve is
taken from a second winding on the output transformer TS5A which is included
in the snode circuit of the oscillator VJA. Negative feedback is taken from
the 'phone winding of TS5A and applied to the primary winding of T4A.Sidetone
is also taken from the phone winding of THA.
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Pigure 20. Y.H.P. Oscillator.
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(iii) Oscillator.

The valve VJA acts as a U.H.F. oscillator producing the sender
carrier, H.T. is then supplied through the secondary of T5A enabling anode
modulation to take place. ‘

A half-wave aerial is connected to a tap on the inductance L11A by means
of a screened lead in series with the condenser C46A
(d) Send-Receive Switching,

Change over from receive to send is performed by the pressel switch
on the Microphone and Receiver Headgear No.1i. which actuates the relay S3B.
When the pressel switch isclosed one side of the relay opsrating coil L19B is
earthed (pin 8 12-pt plug). The other side has a standing woltage of 12v when
the switch S10B is ON, and the relay therefore operates.

v8A (ves) - ’
N\ N\
VIE (viF)
vViD
J N\ R38A
WWWW—1 1/C Valve Heaters shown in brackets,
V7A
' ci15K ' Figure 21, Valve Heater & Send/Receive
Relay Operating Circuits.
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4. INTER-COMMUNICATION AMPLIFIER.

This is a two stage resistance capacity coupled amplifier comprising a
pentode ViF type 6KJG followed by a beam tetrode VBB type 6V6G. Negative feed
back is employed. ) R

The purpose of this amplifier is to enable members of the tank crew to
commnicate one with the other when the control units are switched to"I-C'™.
In this position signals received by both the A & B sets can be heard as side
tone and depression of the pressel switoh does not operate the S/R relay.

The output from the moving coil microphone is applied wvia the microphone
transformer T4B to the 1st amplifying valwve VIP. A.F. voltages produced
across the anode load resistance RJK (0.1 MQ) are fed through the coupling
condenser C29C (.0luF) to the control grid of the 2nd amplifying walve V8B.
The output reaches the 'phones through the 'phone tranaformer TOA, Pixed
grid bias ia provided for VIF and V8B by means of the cathode resistors RC
(10000 ) and R39A (820 ) respectively. The absence of by-pasa condensers in
these cathode circuits results in the application of series negatiwve feed-back.
Purther negative feed-back is taken from the secondary of T6A and applied
via R21B (2],000Q) to the primary of T4B.

The resistors R2D & RZE (2200 )across the windings of T4B and TOA modify
the frequency response cur¥%e. PFurther tone compensation is provided by the
filter consisting of C14B (.0001u F) and R23D (22,0004 ).

18.
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Figure 22. Inter-Communication smplifier,
5. TECHNICAL DESCRIPTION OF AUDIQ EQUIRMENT.

(i) Miocrophone & Receiver Headgear No,1.

This comprises a }Microphone Hand No.] and a pair of moving coil
headphones which are together comnected to the control wunits by means of a
5~way cord and "anatch plug & socket®™. .

The moving coil units eumployed in the headphones and microphone are
basically the same in construction, They give a wide audio frequency
response which is a considerable advantage under noisy working conditions.A
moving coil microphone is also relatively insensitive to external mechanical
vibration and requires no polariaing current.A unitis showm diagrametically
in Figure 23.

Orawn twice actual size

AEoOzRa0

D D

! &
C i (A

Figure 23. Se.ct.ion through moving coil unit.
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A small light speech coil O, attached to a paper diaphragm D,is capable
of a piaton-like movement in an intense magnetic field produced by the pot
magnet M.This field is radial i.e. it is at right angles to the coil at every
point, If speech currents are fed into the coil the latter and its attached
diaphragm will be set in vibratory motion at a similar frequency & amplitude,
Conversely if sound waves fall upon the diaphragm the speech coil will travel
backwards and forwarda in the direction of its axis so that variable E.M.F's
at speech frequency will be generated in it.

The microphone pressel awitch actuates two separate make & break con-
tacts one of which closes the microphone circuit while the othef operatea the
send-receive relay.

PLIS 5ot O O GREEN
4‘,+/A_ BLUE.

PRESSEL
SW{TCH RED
= ¥
_A
WHITE
BLACK

Figure 24. Snatch plug connections, (looking inte plug showing contacts).

(i1) The Morse Key.

For the transmission of M.C.W. & C.W. a Key & Plug Assembly No.9 is
employed.This comprises a Key W/T 8 Amp No.2. Mk II thecontacts and terminals
of which are enclosed by a metal cover secured to the base by means of 4 round-
headed screws. The key is connected to the set by means of a twin cord
terminating in a key-plug, which, when inserted into the key jack JiA, auto-
matically actuates the S/R relay. The action of half withdrawing the plug
regtores the relay to normsl, i,e. switches the "A™ set to “receive®,

6. TECHNICAL DESCRIPTION OF POWER SUFFPLY.

Supply Unit No.1 Mk III.

Economy in battery current is obtained (i) by using a power unit which
includes two separate rotary tranaformers, one of which only runs on send,
(ii) by providing a separate ON/OFF switch for each service so that those not
required may be switched off.

The unit provides H.T. for the whole set from two shunt-wound rotary
tranaformers which step up the 12 wvolt input to 275 and 550 volts., The higher
voltage machine which supplies the A set P/A anode and bias voltages is
started by the relay L27A when the pressel switch is pressed or the key is
plugged in.

H.T.1 output is filtered by C38B (.'uF) for R.F.and by C32A (30uF) for
hum, H.T.2 output is filtered by C44A (1uF) and L18A,the negative side being
by-passed by CACP (.1uF). RJF (100 Kn) shunting CACP prevents damage to the
latter if the machine is run on open circuit C22C (.025uF)and L17A filter the
L.T. line to the wvalve heaters, .

The low voltage input is taken via a 6 pt plug/socket connector and
connection to the set is effected by means of a 12 pt. connector. [Mk II sets
are used with Power Supply Units Mk I and I* which employ a single 3 commutator
rotary tranaformer to supply both H.T. voltages simultaneously. In this case
connection to the set is made with a 6-pt connector ] . .
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Figure 25,
]« CONTROL SYSTEM.

Owing to the number of different types of vehicle in which the No.19 Set
may be installed, a variety of control systems is employed.The installations,
however, differ only in detail.A typical installation is shown in Pigure 26,
The set is commected by a 12-pt connestor to a Control Unit No.2 Mk II which
is fitted with a single drop lead and snateh plug to take one headset. The
control unit is fitted with two awitches, one of which enables the user to
speak or listen on the ™A" set, "B"™ sst or I.C.The other switch which has two
positione Normal (N) and Rebroadcast (R), in the latter position permits the
relaying of signals in the 4 net of a headquarters vehicle to the B sets of
other wvehicles. The switches will be to "R® and A - B. To change the direction
of communication the awitches must be to "R” and B - A.

sn output plug affords the means of connection to a Control Unit No.t.
umk II through enother 12-pt connector. This unit carries two drop leads for
the headsets, one of which can be switched to A, I.C. or B, while the other
ia permanently on I.C. There is also a 4-way terminal strip to enable conn-
. ections to be made to the I.C. amplifier circuits,

A warning lamp Pl in the Control Unit No.2 lights when both switches are
at B indicating that the A set is unattended. i

GONTROL UNIT NO.i0.

: This is used in all L3C's and A.C.V'as and is known as the "high-mod."
box, It incorporates a 3 position awitch labelled "Normal®™ "High lod.1'™ and

“High Lfod.2",

In the normal positiona the misrophone output is fed straight into the A
Jet as usual,

In position High Mod.1 the mike output is first fed into thei/c auplifier
and then through a dropping resistance network into the A" get,

In High Mod.2 position the modulation is attenuated less beforebeing fed
into the A set,giving greater senaitivity.

The box therefore enables membera of the Staff to speakina normsl voice
without shouting into the microphone.

Colour coding of Connectors. .

All leads from connector pins and sockets are colour-coded for easgy
identification. This is done by using different coloured leads with coloured
sleeves, ‘

) 21,
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Firure 20, Typical Installation vziring diagram.
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Figure 27. Control Unit No.10.

. Wire number
Unit-
Power set
input 6-or
12-pt.| 6-pt 12-pt.
con- con- con-
Lead Slesve nec- nec- nec-
Lead function -colour | colour tor, tor, tor.
Microphone ™A" White | Mauve 1 - -
t ng 1w Grey, 2 - -
" nyoe Y Orange ] 3 - -
Headphones ™A"® Green | Mauve 4 - -
" gy e * G'rey 5 - -
" nygn " Orange 6 2 2
Relay ®a® Blue Mauve 7 - 8
th uBu N L] Grey 8 - -
Drivert's signal | Green | White 9 5 5
Lsmp’ llA!l un -
attended Brown | Brown 10 - -
Headphone
stand by, "i\" Green | Red 11 - -
Headphone,
stand by, "B™ " Brown 12 - -
Heaters 12 V¥ - Black | Black - 1 1
" 12V & Red Red - 3 - 3
Rotary trans- . .
former 12 V 4 . " - 4 -
Rotary trans-
former 12 V - 3lack | Black - I 6 -
H.T. + 1 Red Yellow - - 6
H.T. + 2 * Green - - 4
H.T. -~ 2 Blue Green - - 1

HIGH MOD 1.
o
oko (o]

NORMAL HIGH
MOD.2,

Figure 28. Connections and ooi{mrv‘coding of control harness.
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8., FPAULT FINDING ON THE NO.19 SAT MK III.
It cannot be over-emphasised that for successful fault finding onthis set,

a logical test procedure must be adopted in order to localise the faulus,
Indiscriminate searching will probably introduce more faults than are cleared.
The following tests should be carried out in the order given. If any of the
tests enumerated fail, look first for external faults(including control
settings) before internal faults.

{a) Power Supply.

Jith the set correctly connected for operation, and the (FF-GN "IC"
"B"and "A" switches to ON, switch on the power, The red lamp should light and
one machine should run steadilyo If not,exomine batteries, connector, switch
and L.T. commutator and brushes in that order.Switching the set meter to . T.
should give a reading of 11 - 12v, otherwise the battery may be flut or
the unit/set 12-pt connector faulty (lines 1 & 3).

H.T. + 1 supply is tested by means of the set meter (275 V).If there is
no reading first check the fuse,the 12-pt connector(line 0) & the commtator
and brushes,The possibility of a faulty meter or meter circuit should not be
overlooked: If a new fuse blows immediately, localise the cause by removing
the connector and plugging into the supply unit only.If the fault is doviously
in the Supply Unit C324 may be down.

To test H.T. 4+ 2 switch control unit to A and system switeh to R/T and
press pressel switch and the second machine should run. Failure to do se may
be due to a faulty pressel switch,{2-pt donnector (line 8) or faulty relayin
supply unit, Switching the meter switch to H.T.2. should show about 500volts
on the meter.If there is no reading, check the fuse and the 12-pt connector
{(lines 4 & 7), the commutator and brushes.

(b) I-C umplifier,

Jith all control units switched to I-C and the OFF-ON "IC" switch
to ON press pressel switch and speak, when th® wvoice should be clearly
audible in all headsets.Time miy be saved in tracing microphone and headphone
faults by subatituting a headset known to be correct.A faulty control system
can be detected by means of a "test control box™, Lines 3 & 6 in the 12-pt
connectors should also be examined.

To localise an internal fault on the s.mpl:.f:.er proceed as follows ;-

Remove the set from its case, re-comnect and switch on.Note whether VIF
and V8B heaters are working by testing the valve envelopes for warmth, Rem-~
ember that V{F and V8B heaters are in series with ViE and V84 respectively.

Assuming heater circuits correct the H.T.woltages should be taken.Read-
ings obtained vary from set to set & depend on the state of the battery, so
that results must be compared with those obtained during the regular routine
teats. Typical readings are as follows :-

Anode to Sereen grid Cathode to
Valve chassis t0 chassis chassis
VIF 60v 40v 1.5v
V8B H0v _ 265v 18v

Assuming that the valves are working correctly try to obtain clicks in
the headphones by earthing the grid of VEB. Failure to obtain clicks will
indicate a fault in the primary or secondary circuits of T6A. If the output
stoge is tested 0.K. apply similar test to ViF. No clicks will indicate a
faulty coupling condenser C29G or primary or secondary circuits of T4B open
or' shorted.

{c) M Set.
(i) Receiver on R/T.

Switching the control units to "\",the system switch to R/T and
the meter to A.V.C., turn R.F. GAIN fully clook\nse and tune in a strongRAT
signal.The meter should give normal 1.V.C.reading anddip when tuning through
the station. If the*dip™ is obtained but the set is"dead™ the latter may be
assumed correct up to the final stage.Check the headset and control apparatus
ag in (b). If the™prset functions on'send™ V34 maybe checked as an amplifier
by switching to"send*® and testing for AB current variation on loud speech.If
this occurs inaspect the signal diode cct.,the coupling condenser C17A and the
gain control R1i3A. If touching the control grid of V34 does not produce a
click in the headphones examine the lead to pin 4 on the 12-pt connector. If
the AE current reading does not change on speech proceed as above but first
check woltages on V3A (see below),

Set dead and no A.V.C. reading on panel meter,
Remove the set from its case and, after noting that all “the receiver valves
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T80, bauxe vove readings, @member thut o Llaiby reater .n /4L wal put

Jih, 724 aald V) out of action, also that VI3 wnl Vi3 aave Le.burs in serles.
fyowc .l valve re.dinzs are zivea below (see previous note, . -

‘nodz to screen sr.d JAW0 e Lo
Vaive chussls te chissas CraolLs
AR 240v 1 30v 2.8v
‘725 (hexode section] 250v 80v

(triode v 85v 2, 4v

13 260 130 6

vis ' 250 85 2.4
VA 260 150 30
723 (triode section, 100 ' - - -

apstitute any valve giving an abnormal reading aind exunine J.c.circuits
Jsoen . cure is not effected.

wsouming  that all valves are functioning normaiiy tne receiver must ve
testel stage oy stuse from VjiA-Vii./here a siznal generator is not availlable
e.rth the grid of each stage in turn. %\ loud click in the 'phones dindic.tes
t.at all stayes between that point und the 'phones are working., Faillure to
ootain a ¢lick reans a fault between that point and the last to give a click.

if the set sounds "alive” but no signals are heard notice hether the
vacksround noise is reduced when the triode gzrid of V2\ is earthed.ljo change
beiny noted,change walve and then examine oscillator cilrcuit. ‘here
usciltiator tes’os C.K., i.e. reduction in "mush" on earthing zrid,fault prob-
soly lies in the aerial circuit o6r variometer.

Jen signals are satisfactory on the 2-4.) lle/s ranze and absent on the
otler ranye,check 122\ & B, L24A & 3, and the wave change switch 5114.If the
4,3-8 li¢/s ronge only is good check LajA. % B, L24C & D, and S114.,

Jeat Fre.uency (scillator,

Tune the set to a strong signal usinzy "Jet" switch. here no whistle
results cheek voltagzes on V2B triode section.Remember that V23 & VHA heaters
e in series. 1f o whistle is obtained on C../.check System and Net switches,

{ii) Sender, =

Radiation. No aerial current reading obtainable with switch to /T
and pressel switch pressed.

(2) If no click is heard in the set when the pressel switch is uued see
that the /R rel.y is operating. If not, change headset and examine control
gystem befure testing relay operating cireuit internally.

(b, DJrive meter reading normal.Check voltages on V44 and meter circuit.

(¢; Jrive weter reading varies with frequency.Ilry changing V)OA, V24 & V.23
in turn; also check voltages on VDA.

d} io r'e;ding on drive meter. Check valve wvoltages as in (¢;. Jxamine
A, DY, L7 & L21\ for open circuits and look for faulty switeh contacts on
i1y, lster c:.rcult may be faulty, i.e. 423 s/c.

Anode to Sereen grid Cathode to
Valve chassis to chassis - chassis
V4 500v 290V
VOA 275 285 0.5
Vi3 285 100

(hexode section]

.:odulation, ‘erial current meter reading should vary when speuking into
tne microphone and sidetone should be heard in the headphones,

(2) AS ueter reading steady and no sidetone. First test headset by
switehing to I-C. Check line { in 12-pt connector.Testmicrophone trunsformer
734 wnd check circuit through S74, S$54 to No.! pin of {2-pt socliet.

(b, \R meter reading steady, sidetone (.K. ook for internal fiuit,
srunibly 2228 or RIG o/e.

reyin:. wwitch set to C../.plug in key and press. \ steady aerial current
re.d.nr should e ootalned if the set continues to receive, exumine jack
sprins. II' the set stops recei\r.‘mg but the meter reads zero, first test key
and pluz by substitution if possible, then the key jack and finally the xey
clrcuits inside the set, .

witch set to [1.C../. and press key. If sidetone is not heard examine
keying clircuits.

{(d; The '3* Zet.,

‘hen the'3' set is on''receive” with the zain turned up, a loud hiss
s .1 @ heard in the ‘*phones. It the set is dead, check line ) in 12-pt
“v... stors, Po locate fuult internally check valve voltage.s and then test for
ciecks by earthing the grid of V84 and then ViIZ.
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yssuming tne two (.F.stages correct, check tue yuencn oscillator c.recuit,
wlso 329\, 245.., o2\ and 738\ for o/c. 3xaunine relay contacts.  rinally try
replacing V7A ValY C\RSFULLY. The relative positlons of wires in this section
tust not be altered or performance will be impaired. -

For weak siynals proceed as above, payinz particular attention to 163,
233 and 3465 for o/c.

\n open grid circuit in V1D may cause instability, i.e. set howls.

6K76 6K8G
V1A-F V2A-B
6B8G 807
V3A V4A
ARP 35 FEB 34
(EF 50)

V5A V6A
cvé 6v6G
V7A V8A-B

71 sure 2). Valve holders - Vie.ed from underside of chassis.

‘hen the pressel switch is pressed the backzround hiss should ce.se .ith
siletone in ‘phones. If not, look for external fault in headset and control
apparatus before examining §/R relay S33.

11" tiie hiss ceises but sidetone is unobtainable exumine the microphone
circuit externilly, then internally:

.iodulation can only be checked by listening on another set.No modulaticn
indicates wn internal fault. Check relay contacts and sender secondary of [JA

for (/C. \node to Sereen grid Cathode to
Yalve chasais to chassis chissis
V]\ send 180v . - -
receive 45 - -
V1D receive 75 100v -
Y13 . 35 30 1.8v
V84 send 250 260 14,
receive 260 265 21,
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NOTE ~ EARTH|NG SPRING MUST
¢ MAKE CONTACT WITH SPINDLE
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" Pigure 32. R.F.coils and switohing.
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UNDER-CHASSIS DRAWING OF W/S NO..9 MK YIT. SHOWING LOCATION CF TAG STRIPS AND

T it

SPARE PINS ON VALVE BASES,

Rt ok -

&_

T
38 39 40

36
37] .

6 * 1TRRy &o}
V8B VBA ‘b;
.{ .1

Figure 33.

10
2.
3.
4.

5.
6.-
(Tag 10).

1.
8.

9.

CONNECTIONS TO TAG STRIES.

C23A (Anode V3A) Pink flex to SJA.
Blank. ¥

C15E {Anode V3A) Black flex to SJA (earth).
C344 (Grid P.A.) R7D, R7G (Anode V3A).
T2A (Blue) C22B, C23A. Cable foim No.9
R7D, RibA, C'6C (all in P A. Grid cot. ).
Mauve wire to mets: tag plate. .
R5G, Ri1A (Catnode V3A, orange flex to SJA (Tag 5).
R*6A, C4N, C47B, R5G. Earth point,
Cable form No.4 Red to STA (Tag 14).

pink to V3A p:i.n 3 (anode).
Cable form No.4 brown to S7A

Cable form No.9 Red to StOA. Red

7ize to 5 way Tag plate LOA (L.P. trans).. Red wire to relasy (S5A/2C & 3C).

.0 R6F (M.G.W. osc ) ROE, Ri1A, C4N, T3A. Cable form No.8 Brown to C.W.
filter. Cable form No.9 Brown to Ri3A,

i, Black flex to Si0C Black wire to Li9. Black wire to meter tag plate ,
(L.T.+). :

§2. Red flex to S10C Red wire to meter tag plate (H.T.+).

i3. Blank Tag-

14. C138, C22B, R7G.

15. Blank Tag.

16. C22A, T2A.

17. T2A {White, Red wire to V3A pin i{. Red wire to Relay (55,1,/33). Cable

form No.4 yellow to STA (Tag 23).
18. Blank Tag.

19. R6P, C22A. Cable form No.4 Green to S7A (Tag 3).

20. Csble form No O Green to S8A. Brown wire to Relsy (SSA/1S).
wire to V4A pin 4
2i. R5C. Red wize tn Meter Tog Bd from H T

Brown

Brown wire to VA pin 4. Brown wire to V1iC pin 1.
+ line and other Red wire

to

Anode ViB.
22. RiB and R7C wire to Ci7A. C15A to earth.
23. R8BA, Conn to E.
24, R8B. Conn to C38A and A V.C. lines to warious Control Grids.
25. Ci7A and comn to R+3A (A F. gain control,.
26. C45L. Lead to System Sw. S7A/S.
2]. Barth point C16A connected here.
28. C45H to gystem sw STA/3.
29. RT7L, R27A, R37B.
30. R37B (to Tag 29) Lead to cathode V2B and lead to R10A and Relay.

30.
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31.
32.
33.
35.
37.
38.
39.
41,

43,

AR W

ViB.

Vic.

ViD

ViE

ViPF,

V2A.

veas.

V3A

V5A.
Vo,

Ve,

VEB.

45.
47.

49.
50.
51.
52.
53,
54.
25,
56.
7.

58,

Barth point R27A. -

RIYA. To meter cct. and to R44A.
L6A (B.F.0.) Lead to Het. Control.
Barth point C1(B earthed.

LAA and L25A lead to L5C.

RAA Conn. to G39A. Ri1D.
Barthpoint R4D.

C2C conn. to C.G. VS5A and to RiE.
R43A conn to Diode Anode v6a
Blank earth tag. . !
C14B. Comn. to C.G. ViE,

Barth from C14B and R2D.

Conn from Pin 3. 12 pt conn. R21B.
Conn from Pin 6. 12 pt conn. R21B,

CON.ECTIONS TO SKFARE PINS ON VALVE HOLDERS.

1. R2A, R44A (to S.G. ViA). Lead to R46A (R.P. gain control). Lead

to Cathode ROA of ViB. .

6. Conn to System Sw. SJA (C6). Conn to top of R58. Conn to R45B.
. Blank.

6, Connection to C.G. Hexode V2B, RJL and RA2G.

1. RiBB, Conn to Relay (Tag No.7) SSA/2R. Conn to Cathode of F. A

6. Ri8B. Ri9B Comn to L8B. Conn from H.T. line.

1. ©C15G¢ and R6G. Conn from C.G. (top cap).

6. H.T. from B ON/UFF Sw. Conn to VIE Pin 6

1. R23C, €318, R7J.

6.. R23C, H.T. from Pin 6 ViD. R1A to pin 4. Conn. to screen V8A

pin 4

1. RJK to ¥in 3. R23B from P:..,n 6.

6. H.P. from S10C (IG ON/OFF Sw). Conn to Screen Pin 4 VSA. Screen

Res. to Pin 4 RIF. R23E to Pin 1. .

1. H.T. 1 point. Conn to L23A bottom Tag. Conn from Pin 6 V3A and

eventually from H.T.{ point Tag No.12.

1. RID. Conn to SOA (Net Sw). Conn to System Sw (SJA B2} and to

Relay.

1. Ri2A. Conn from 16 way Board Tag No.1i7.

R49A. R9D. Conn to Relsy S5B.
R10A to Pin 6 VBA. Conn from Pin 8 V2B.
R10A from Pin 1., Conn to key Jack. Conn to Pin 8 Power {12pt comn.

-

o

5. Barth. Conn for C20B. Conn for C293.

8. Earth. .
1. Conn for C{0B to earth.

6. RiC. Conn to R43A. Conn to Pin 3 V6A. Ci5D.
. R1i{B. Conn to Relay.

3. Blank. .

6. R11B, C31A. Conn to R33A. 3
{. Blank.

6

1

6

a

CONNECTIONS TO TAG STRIPS ABOVE CHASSIS, .

From R.F. Gain. R46A,

R45A. H.T. from point on primary of L8A. Lead to Fin 4 V2A,
R458. H.T. from Pin 6. V{H. Lead to Pin 4 U3B.

Conn from C2A. Conn to C.G. V1A, L10GA.

Blank earth Tag.

L10A Conn to R8B via tag on L8A.

Earth.

Com from C.G. V28, Conn to Pin 6 V1B.

Conn to 12 pt conn. Pin t and conn to primary Mike Trans.
Barth and one gide of Prim. Mike Trens.

Secondary Mike Trana V, connection to R9B. Teg No.10.
Components in C.W. Filter cct.

R21C. Conn to K of ViB, and to Sw. leter.

R26A. Conn to Pin 3 12 pt Power Socket and to leter Sw.
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59. Earth.
60. R24A. Conn to Pin 6 H.T.
61. R25%. Conn to Pin 4 H.T.
62. R31A. Conn to Li5A.
63. Conn to Grid V7A.

64. R32A.

65. R18C to earth.

{. Conn to lleter Sw.
2. Conn to Meter Sw.

L}

PLAN SHOWING TAG STRIPS ABOVE CHASSIS.

l 86 FEm
cw
FILTER
T3A
[49
48

6‘ . &7 68 & 60 €1
o4 | NS S S X
63

* L1

L26A

i

»
4

d& 3
| -

Pigure 34.
DIFFERENCES BETWEEN MARKS T, IT & III.

np® SET RECEIVER,

{a) R.F. gain control fitted in Mk III, not in Mk II.

(b, "A™ on-off switch fitted in Mk III in place of ™A only-all™ switch
in Mk IT,

(¢c) Toggle-awitch for netting in Mk III in place of puah—buttoninlvﬂc II.

(d) Two-speed slow-motion drive for frequency control in Mk IIIL; alnglo-
speed only in Mk II.

(e) Het. tone control range from 600 to 2000 ¢/s, single-sided, no gero,
in Mk II; range approx.3000~0-3000 o/8,double-sided, centre gzero, in Mk III.

(f) C#t filter in A.F. amplifier in Mk III, not in Mk II,

() On CW, beat oscillator injection via capacities of V2B and V2A in
Mk II; via direct coupling to I.F. amplifier in Mk III.

(h) Local oscillator circuit different. ° FPrequency drift is less in
Mk III.

(i) Different design of all R.F. coils.

"A® SET SENDER,

{2) Master oscillator circuit different. Frequency drift reduced in
Mk III.

(b) Beat oscillator circuit and coil different.Spurious radiations from
aerial less in Mk III due to this.

(c) Drive circuit coils of different design.

(d) Drive A.G.C. circuit and P.A. bias circuit different.

(e) P.A.coil of different design; frequency coversge slightly wider in
Mk III.

(f£) Aerisal meter transformer different.

"B"* SET.,
No essential change, except "B" on-off switch controls H.T. only in
Mk II, and both H.T. and L.T. in Mk III.
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wIC™ AMPLIFIER.
No essential change, except "IC™ on-off switch is f:.tted in Mk III;

"A only-all® switch is used instead in Mk II.

POWER SUFPLY UNIT.

Mks I and I¥ are similar. They employ a single 3-commutator rotary
transformer 0 supply both H.T.voltages simltaneously. Mk IIIL employs two
separate small rotary tranaformersa. H.PT.2 being switched on by a relay only
when the”A"™ get is switched to mend. The filter circuits are different in
the three types. Comnection to the set is made with a 6-point comnector on
Mks I and I* units, used with Mks I and II sets, and with a 12-point conn-
ector on Mk III unit, used with Mk III set. The overall dimensions are the

gsame for all types.

YARICMETER.
This is the aame in all marks, except that
(a) the meter transformer is similar in Mks I and II, but different in

Mk III. .
(b) R29Aiscontained inthe set in Mk I and in the variometer in Mks II

snd III.

INTERCHANGEABILITY,

() Power supply unit. Mks I & I* are mterchangeahle and can be used
with Mks I and II sets,but not with Mk III. Mk IIT unit can be used only
with Mk III set.

(b) Variometer. Mk I can be used only with Mk I sets. Mks IL end IIL
can be used with Mk I sets if R29A in the set is ghort-circuited. Mk III
can be used with Mk II sets. Mk II can be used with Mk III sets in an emer-
gency, but R29A may need readjustment to prevent meter going off acale when
measuring aerial current.

{c) Control units, harness, aerials, etc., are completely inter-
changeasble with any mark of set.

K.J.N. [ 1244/ 1000.
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AMPLIPINRS R.F. o, 3. 1k .I and II

1. General Deseription.

The Amplifier R.F. No.2 is designed to amplify the modulated R.F. output
from the /S [lo.19 and thus to increase the renge of the latter. It employs
four A.7.8. 25 valves in parallel which operate under Class A conditions.

on R/T and M.C.\.send/receive switching is carried out in the normal way
from the W/S No.19. When sending C.W., however, a separate S/R switch on the
amplifier unit is used.

The No.19 Set variometer is replaced by a varisble inductance(Inductance
Aerial Tuning No.1) which tunes the aerial to a quarter wavelength. When the
amplifier is switched OFF the No.19 sget works normally without any
reconnection.

The amplifier tunes from 2.1 Mc/8 - 7 5 Mc/s in two bands and over this
frequency range full gain is obtained. Operation between 2 & 2.1 lic/a and
between 7.5 and 8 Mc/8 is possible on any No.19 set but full gain is not
generally obtained.

2. Power Suppl); .

Power is derived from the No.19 Set 12 volt accunmulator which supplies
heater current for the four A.T.S. 25 valves, connected in series-parallel,as

well as input to a rotary transformer contained in the unit, The rotary
tranaformer vhich supplie8 H.T. to anodes and screens has an output of
approximately 600 V at 240 mj. Accumulator current consumption for the

amplifier aslone is about 24 amps on serd and 2.5 amps on receive.
All Mk II Amplifiers are fitted with a cooling fan and they may be run

continuously on send, Mk I amplifiers without fans must NOT be run
continuously for more than 15 miautes in each hour, CATHODE OF VIA=D

VIA RSA

3A1 T T |
REL 1A Py \ + —y e . OO
MHUNTFIIELD
) SGA s l 344 s =
}' REL. CIOA == |
CONTROL T ? Eéf:: -~ REL. 2 v '
—y s { '
[ » ' H.T.
) { fourpur
V’,AD sséges FIELD - |
Cwas DI‘, 38’ et oo arae o > s——— e s gy o wr— h-—J
(oL (/ > = i
=C9o8
R s7A R11A / RIOA N
L.T. INPUT
Figure {.

The 12 volt input to the amplifier unit is taken via a twin lead and
comnector, while the control of the send/receive relays from the No.19 set is
provided by a further twin lead and connector which forms part of the special
connector between the Ifo.19 set and its power unit. Rel 1A is now in the H.T.
+ 550 line of the A set and this relay will be operated by the F/A anode
current, i.e., when the pressel switch is pressed or the key is plugged in on
¥.C.W. Wwith Rel 1A operated L.T. is applied to the contactor relay Rel JA
which then operates, starting the rotary transformer. Rel 3B operates &l.‘ld
shorts out the starting resistance R10A. On C.W. the control relay Rel 1A is
not used because H.T. to the P/A only flows when the key is pressed. In this
case the contactor relay Rel 3A is operated by the C.W./Send switch S7A and
the sequence of events is as before,
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Nt l ] w/s Ne19.
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L8A H.T+600
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O ]j ATI
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M L

ouTPUT
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" R’
= COA - C7A

b LT
Figure }c

J. Power Amplifier Sectaon.

The four power amplifier valveg VIA - D (type ATS23) vhich are connected
in parallel receive modulated R.F. grid excitation from the /S No.19 Set via
a screened feeder betweern the"ivaerial plug on the No.19 Set and the amplifier
INPUT plu: R.& 3igput .s fed to the grids via the primary of the meter
transforuer ., 3, tne relay contacts 2\{ and an impedance matching device com-
prising the tapped inductance L1A,C1A,C4A and R9A (12Q). Drive is regulated
by the variable swamping resigtance R1A (250Q)

The output load comprises the tuned anode circuit L5A and/or 44 (according
to the frequency range)tuned to the carrier frequency by the variable cndenser
C7A - the Amplifier Frequency Dial, The gerial which is adjusted to an odd
number of 1 A's is coupled to a tepping on the tank coil [4A or LA via the
primary of the mgter transformer LOA, the relay contacts 2A2 and the coupling
condenser CBA. -

- ViA-D operate with appreoximately 600V en the anodes fed through the tank .
coil - [4A or [OA from the rotary transformer. Voltage is dropped to 300V for
the screen grids by means of WA (1%0001) decoupled by GSA. The valves are
biased to 22 volts negative by means of the common cathode resistor RYA (474).

2
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4. Meter Circuits.

Circuit arrangements are such that the meter on the No.19 Set, switched
to AE, will indicate the following ;- ,

1. Aerial ourrent when the A set is working as a Low Power set, i.e,, with
amplifier switched OFP.

2. Aerial current when working on High Power.

3. Drive to the P/A valve grids.

The relay changeover contacts 2A1 & 2 are nperated by the relay Rel 24/2
which shunts the contactor relay Rel 3A/1. In the normal position, i.e.,
amplifier OFF, the A set output is applied direct to the A.T.1 and aerial. In
this case aerial current is indicated by the meter due to rectified R.F. from
the meter circuit associated with L9B.

When H.P.is in use Rel 24/2is operated and by switching SiA to AMP DRIVE
an indication of drive to the P/A grids is given by the rectified R.F., from
W2A, which reaches the meter via R2A, SiA, L1A and the input plug.

Switching S1A to AE® will give aerial ourrent indication due to the
rectified R.F. from the meter circuit associated with L9A. In this case the
D.C. to operate the meter traverses R124, SiA and then the path enumerated in
the previous paragraph.

J Cor@one%& Values,

Resgigtora Condensers
Rt 2500 R6 150000 Ci .OO0SuP G6A-D 24 P.P.
R3 410 R9 - 120 C2 .0001uP C8 .OWP
R4 1000 R1t 220 3  .OtuP 9 .iuF
RS 474 RiI2 7504 C4 .00F c10 . WP

C5  .O004UP C12 .OWF






WIRSLASS SET NO. 22,

GANIRAL DESCRIPTION.

The No. 22 Sot can be used as a vehicle station and as a ground station on
removal from the wehicle. Facilities are also provided for the set to be trana-
ported in three loads a3 a "manpack™ if necessary.

. The set is designed to provide communication on R/T, C.W. and M.C.W. (TTRM)
over a frequency range identical with that of the No. 19 set Mks. II and III.
i.ee 2 - 8 Mc/38 in two banda. Break-in working is available when using the key,
that ias, the set is switched from receive to send by pressing the morse key.
During gups in the keying the receiver becomes opsrative again,and the operator
at the other station can break-in with a message if he wishes. Send-receive
switching on R/PT is accomplished by means of the microphone pressel switch.

Remote control up to a distance of } mile using D3 cable is possible when
operatn_ng; thes set in conjunction with Remote-eontrol Units ¥ Nos. 1 & 2. These
unita, in addition to the usual remote control facilities, provide for the re-
broadcast, on the 22 Set, of signals received on a seporate receiver while
gignals from the 22 Set receiver can be re-broadcast on another sender. N

The range over which communication is possible varies considerably with
the type of aerial used,the system of transmission and general conditiona., How-
ever, some idea of the rengea ebtainable is given in the following table:-

f—— -
Type of " Range in miles on:—
Aerial . R/T M.C.W. C.W.
12% Rod on move. 15 ~ 30 25 - 35 30 and upwarda

34* Rod statichary | 30 - 40 35 and upwards| 35 and upwards

2 vave wire 50 and
upwards ’ 50 and upwerds| 50 and upwards

| R

The set oporatea from a 12 volt 75 A.H. battery when worked in & wvehicle
or as a ground station and from a 12 wvolt 23 A.H. battery when used as a man-
pack ground station. The battery supplies current for the valve filaments and
heaters and alaso prowvides input to the wibrator. The latter dewelops & maximum
H.T. output of 325 wolts at 80 mA. The maximum battery consumption is 3.7 A.

The sender/receiver is built on a single chassis housed in a metal case.
The Power Supply Unit ia contained in a separate case. When used in a wehicle,
both units are secured in a Set Carrier fitted inside the truck.

The No. 22 Set is used primarily with vertical aerials, which provide
communication by meens of the ground ray only.Normally with this type of aerial
the lowest possihle frewuency will be uased.

The vehicle aerial comprisés three 4! tapered sections ( Antennae Rods P
Sections 1, 2, and 3 ) mounted in a flexible rubber base on the outside of the
truck. A fixed condenser in the aerial lead and tested to 5000 v provides
protection in the event of the aserial roda making contact with overhead power
-lines.Leas than three sections (12%) should not be uased,owing to the difficulty
of tuning the aerial at the low frequency end of the scale.A stationary wehicle
may use four sectiona [16%),

vhen operating as a ground station the sixteen-foot aerial deacribed asbove
may be used. This aerisal mounted on a rigid insulated base attached to & stake
in the ground is self-supporting. A more efficient rod aerial consista‘of six
3% sections of %" rod mounted in an Insulator ¥/?. B. - To the top section ia
attached an adaptor cariying the 16° fishing rod serial already described, thus
giving a 34°® mast. The latter is held steady by means of a stay plate maerted
beneath the adaptor.

. To obtain rangea in exceas of those obtainable with the rod aerials, a
2 A merial may be used.This,arrsnged as ean inverted L with the horizontal port.-
ion thirty feet from the ground,will give good results. The optimum freaquency,
and hence length of aerial, will depend upon the time of day or night and also
the season. Below are listed six lengths of wire which will cover the entire
range of the set. Tuning to £\ is performed by means of the.sét aerial tumer.

% See Appendix.
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Length in feet. Frequen;; ;.n%;{;; ;.—
250 2 - 2,65
183 - 2.6 - 3.5
150 3.45 - 4.5
110 4.45 - 5.6
90 5.55 - 6.65
70 6.6 -8

The set may be operated from cover at distances up to 100! from the aserial
by using Remote Unit J.
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Figure I. COMPLATS BLOCK DIAGRAM OF W.S. NO. 22
2. SUWBARY OF TRGINICAL DRTAILS.

The set employs 13 valves, three of which are common to sendar and receiver
circuits. The sender and receiver R.F. circuits are electrically independent
but are tuned together by a 4-gang condenser ( FREJENCY MC/S ) so that sender
and receiver frequencies are always approximately the same., In this way netting
is aimplified, amall errors due to stray capacity being corrected by the
NITTING TRIMMER. The uerial circuit common to both sender and receiver is tuned
by an independent AERIAL TUNING control. The sender output is matched to the
aerial circuit impedance by means of a matching condenser (AZRIAL COUPLING).

The receiver ia a conventional 8 valve superheterodyne comprising a signal
frequency stage, frequency changer with separate local oscillator,two I.P.stages
followed by signal detector and A.V.C. diode,and one stage of A.F.eamplification.
A B.F.0. is included for C.i. reception. A high order of sensitivity is obtained
{better than 2u V¥ for an output of 50 m{ on all frequencies).

Sender frequency stability ia ensured by employing a master oscillator
valve working at half currier frequency and frequency - doubling in this atage.
The M.Q. output is applied as drive, maintained constant by a limiting device,
to the P/A stage. The latter consisting of three pentodes in parallel is grid
modulated on R/T and M.C.W. Depth of modulation is automatically controlled.
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3. D:iTAILSD DISCRIZTION OF RACAIVAR CIRJUITS

Pilament and Relay operating circuits (indirectly heated vallves underlined ).
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Figure 2.
{
{a,Pilament Circuits.

The eight receiver valves have 2 volt filamenta and the remaining five
sender valves are indirectly heated. Filamenta and hsators are arranged in
derieg-parallel acrozs the 12v L.T. supply as ghomm in the accompanying dia-
gram, The 39 f1 resistors R2A-B ore included in the receiver valve circuit
for correct filament voltage distribution. The choke LZ2B between VIC and VIE
octe, serves the sume purpose. It should he noted ot this stage that the fil-
ampents of V1B and ¥Ji are 2v positive with reapcct to chassis or L.T. =~ and
those of V2L and V2B 4v positive.Thia fact will be referred to when consider-
ing the bias to thess stsges.

{b R.F. Amplifier.

The sigmal frewuency R.F. amplifiocr wvalve V1A is a 2-volt directly heated
R.F. pontode, Army type RIF12. The inclusion of this stage permits frequency
changing at a high signal level thus improving signal/noise ratio.

The signal, received by the aerial tuned to resonance by the variable
inductance 14\ and the variable condenser (C8A,is applied between control grid
and filament via the grid condenser Ci7H (140uuF; and the by-pass condenser
ciaM (. 1uP). The grid ia returned to earth through the choke L5B,the A.V.C.
line and the R.P. gain control R15A (100,0009).The latter provides a variable
bias of 2 ~ 20 volts for wvolume control.
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Coupling to the mixexr stage is provided by the tuned secondary R.F. trana-
Pormer LBA, LOA or L10A, L11A according to the position of the range awitch S2A.
H. T. at 120v is applied to the anode via the common dropping resistance R13A
{20,000 ) decouplad by CI10A (.1uF), the change-over relay contact S5A and the
coupling transformer primary LBA or L10A. Secreen volts to this valve and also
ViD are reduced to 60 by means of R1A (47,0000) decoupled by G10B (.1wF).

{c) FPrecuency Changing Stage

The secondary of the inter-valwe transformer, i.e. L9A or LI11A (depending
on the frequency range) is tuned to signal frequency by C1A one section of the
four-gang: tuning condenser. C2B (3 - 30uuF) is the associated trimmer, and ia

located on the top of the condenser aasembly. The R.F. output is applied be-
tween the grid of the mixer valve V1B, type ARP 12, and earth. A negative grid
bias of 2 volts is provided by the f‘ilament circuit (see diagram).

H.T. at 90 volts is supplied to the anode through R3A (10,000n),decoupled

by Ci0D (1 P), and the primary of the I.P. transformer L12A. RIB (470000)
decoupled by GIOC (1w F) feeds the screen grid.

Prequency changing ia achieved by cathode injection, the local oscillator
output being applied between the filament of the mixer valve and earth. L2A in
the filament circuit offers a high shunt impedance to the input vhile the D.C.

rosistance is kept low.

The local oscillator walve ViC is a pentode of* similar type [ARP12) which
is used as a triode by strapping anode and screen grid together. This valve
oacillates in a Hartley type of oacillator circuit, the anocde of which is at
sarth R.F. potential. The oscillator freyuency is determined by the setting of
CiB, a section of the 4 - gang condenser, already referred to, which tunes the
tapped inductance L13A or L14A. GC4A is the trimmer associated with CiB.

The oscillator output ia maintained at 465 KC/S sabove signal frequency
by meana of the padding condensera Gi4A (.0016uF) and CiSA {.0013uF) in
parallel with G3A (150 - 60QuuF) associated m.th Li3A and L14A respect:we]y
C13A (50up®), C12A (30uuP) and C3A (3 - 30uuP)ore added to facilitate trimm-
ing on both frequency ranges. Grid bias 1s provided by the grid leak and
condenser R1C (470000 ) and C1]C (140upuP) respectively. H.T. is féd toanode
and screen by R3B (1000 ) decoupled by CIGE (.1wP). Output is taken between
the filament and earth and applied to the mixer as already described.l2B offers
a high impedance path to earth for R.P.
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Pigure 4.

{le then have the mixer control grid varying at signal frequency,the cathode
at oscillator frequency and the valve biassed negatively.The vwalve will therefore
operate as an anode bend detector, the R.P. oacillationsappearing in the anode
circuit together with sum and difference frequencies. The difference hetwsenthe

signal and oscillator frequencies, i. e. 465 K3/S, is selscted by the tuned pri-
mary of Li2a.

NOTE.

In later sets the Local (scillator stage has been modified by the addition
of the feed back coila LJOA and L31A showm in Pigure 5 below. Notice also the
change in the position of the fixed condensger CI2A.
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(d) The I.F. Amplifier.
There are two I.F. amplifier valwves VID and \NE (type ARP12)coupled by per-

umoability tuned transformers Li2A and L1288 employed as band pasa filters. The
intermediate frequency is 465 XC/S. The output from these stages is applied
to the detector via a band-pasa filter L15A. L12A and L12B are arranged for op -
tumim coupling and their primaries shunted by R4A and R4B (100,000 5 jrospective
ly to give the desired band-width (5 - 8 KO/S). H.T. to the anode is applied -
through the dropping resistance R13A and relay contacta S5A. The latter open
on send thus disconnecting H.T. to ¥1A-D.The screen feed to VID ia_common to.
Vii as already noted.Anode and screen voltage for ViB is picked up direct from
the H.T. line and fed through R21A (680000 ) decoupled by C21B (2uP), R8A
(220000 ) and the primary of Li5A to the anode. Screen volts are appl:.ed by
moans of the potentiometer comprieing RAC (100,0000) R7JA (470,000 ) and ROA

(33000 ). 85A .
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Control grids are returned to chassis via the A.V.C. line so that bies is
obtained from the R.F. gain control and the A.V.C. diode.

then the meter aswitch S8A is switched to A.V.C. the test meter is connec-
ted across ROA and any change in potentimeter current will be indicated. Now
the total cathode current of ¥1E depends upon the grid bias applied, this in
turn 38 determined by the strength of the input, due to the extra A.V.C. bias.
Reduced cathode current will cause & reduction in potential drop acrosa R21A
and hence a larger current in the potentiometer. This will result in an in-
creaged deflection on the test meter. Thus the receiver is always tuned for
maximum meter reading with the switch to A.V¥.C.

(e) Signal Detector

The output from the sscondary of the I.F. bandpass filter L13A is applied
to the signal detector portion of ¥24 a double-diode triode, type ARS. This is
connected in a geriea diode circuit, the potentiometer ROA (iMn ) and C19A
{.0005 uP) being the effective d:Lode resistance and condenser respectively.R4s3
{100, OOOQ) and C18A (.0001u¥) form an I.F. filter. A.P. voltages .produced
acroas R9A are tapped off by means of the potentiomster slider (L.F. gain con-
trol) and applied to the output atage.

(f) A.V.C.
The second diode of ¥2A operates in a parallel diode circuit the load res-

istance of which is R104 (IMn ) and the 'diode condenser is CiiA (20/1,}LF)
C1A
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Pigure 7. -—{5]

The I.F. input is taken from the primary of Li15A, thus giving a higher
voltage on the dicde anode and reducing disteottion and sideband screech when
the set is mistuned from a station. The potential developed by the signal a-~
croas RIQA ia applied a3 negatlye bias to the controlled valwes ViA, V1D and
ViB on R/T and M.C.W. via the filter circuit comprising RIB (iin ) 023(}( 001 1

F) and CI1GG {.1LPF). ‘

Delay bias is obtained by returning R10A to chassis via the R. F. gain
potentiometer R154 and the bias resistor R16A (860.5n) tapped ap 100 Ohums.This
arrangement gives 2 volts minimum deley due to the latter in addition to 4
volts from the filament cirouit network (see diagram). This delay bias is also
applied via R10G (1M ) a8 minimum biag to the three controlled valves.

~(7)-
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(g) Output Stage.
The final stage is an A«F. amplifier employing a 2 volt directly heated out-

out pentode typerEN25(Army type OF65). This works into the output transformer T34
and H.T. to anode and ascreen is fed direct from the H.T.+Vve line through R12A
(47000 ) decoupled by C21A (2uF). A.F. input is taken from the L.F. gain con-
trol ROA to the grid via the coupling condenser C20A (.002},:,]?), the slugged relay
contacta 85C and the I.F. stopper R11A (150005). A.D.C. path from grid to earth
is obtained by way of R7B (470,000 ) and as the filament is 2 volt positive with ,
respect to earth V3A receives a ateady control grid bias of 2 volta negative. The
anode and screen voltage applied is approximately 100, and it is this voltage
which is indicated by the teat meter with the awitch to H.T. Rec.
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(h) Beat Freuuency Oscillator.

V28 is a double diode triode type ARB functioning as a triode only in a
Zolpitts oscillator circuit. The latter is tuned to within an audible frequ-~
ency of the intermediate freyuency by moans of the Het Tone control R19A. This
shunts the coupling coil L17A thus providing a variable load on the oscillator
coil L16A. A section of the system switch SIF is included in the uanode dircuit
80 that the B.F.0. will only function on C../. Coupling to the I.F.amplifier is
achieved by connecting the grid end of L16A to a spare pin on valve ViD.

4, PECHAICAL DESCRILTION UF SE.DER
{a} The Master vscillator
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Disgram showing circuit of Master Qscillator
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The M.0., a gimplified version of which is given below, consists of an
electron, coupled oscillator employing freauency doubling.
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Pigure 11.

The valve V4A, type ARP34, ia an indirectly heated R.P. pentode with
approximately 230V and 60¢ on anode and screen respectively. The acreen grid,
control grid, and cathode operate in & series feed - back oscillator of the
Meisaner variety. Coupling to the tuned anode circuit, tuned to double the
oscillator frequency, is via the electron stream of the valve.Drive for the P/A
atage is taken direct from the anode through the preset condenser CJA(4-80muf.

The grid oscillatory circuit conaists of L18A or L20A tuned by C1C, one
section of the main tuning condenser. CS5A (3-50usP) is a trimmer associated
with CIC while CAQ (1-15uuP) and C29A (10uuP) are additional  trimmers for
the lower frequency range. LI9A and [21A are the feed back coila for the
2-4.5 Mc/a and 4.5-8 Mo/s rangea respectively, The valve ia biassed by means
of the grid leak and condenser RiD (470000 ) and C188 (.0Q01 L F).

The tuned anode circuit comprisea the inductance L24A ( or L22A on the
higher frequency range)tuned by CiD the remaining section of the 4-gang tuning
condenser. (2D is the agsociated trimmer and CAB the counterpart of CAC above.
L23A and L25A are coupling coils associated with the drive limiter circuit
to be dealt with later.

H.T.to anode ia fed by way of the relay contacts S9C and S58,the dropping
registance R14A (47000 ) decoupled by CIOH (.1uP) and the anode coil L24A (or
L22A). Screen voltage is applied by means of the potentiometer comprising R3C
(10,0000 ) and R18A (39,0000 ) through the switch S1C and the feed-back coil
on R.T. and M.C.W. When working C.W. the screen circuit ig completed via SiA,
S1B and the high apeed relay contacta S9A. Coupling between anode and oscill-
ator circuita due to capacity between anode and ascreen ia neutralized by meana

of C9A (1 - 7.5uup).

Netting.

We have already seen that owing to the mechanical arrangements adopted,the
M.0. will always he adjusted to spproximately the same frequency as that of the
receiver. Netting is accamplished by adjusting the M.0. to give a zero beat
with the incoming signal by means of an extra trimmer operated from the front
panel, !

The control station is tuned in as acourately as possible and the Net Switch
ShA-B closed. This applies H.T. to V4A and adjustment to the netting Trimmer
COA (2.8-10uuF) in the grid circuit will result in a beat note being produced
in the headphones. (6A ia tuned to the zero beat pogition and SPA  returned
+0 normal. Sender and receiver are now netted for the received frequency.
S6bA shunts out drive to the P/A thus preventing a carrier being emittedasthe
B/A ia in operation on Net. Note the D.C. blocking condenser C288 (.0095uF)and
its counterpart C28A in the grid cirouit to ensure correct tracking.

- (10 ) ~



>

(b) Power Amplifier,

The P/A stage consisting of three indirectly heated pentodes, VOA - C. in
parallel (Type VTD2), operates with an anode voltage of 290V and 280 volts on
the screen grids. The OV heaters are supplicd from the 12 volt L.T.supply(see .
diagram). 3rid bias for this stage is derived as follows:-
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Pigure 12

(1) By roturning the control grids via RI% (47,0000 ) and S18 to Riba ( 860a
tapped at 580 2 from the earth end for C.d.) a steady negative bias of 45
volts on R/T and M.C.#4. and 35 volts on C.j§., i3 obtained. ‘
(11) One section of an indirectly heated double-diode V5.4, Type SRDDY is used
to provide extra bias on R/T & M.C.W. when the drive excesds the steady voltap
due to R16A. By this meuns the R.P. drive at the P/A grids is maintained
constant, although M.0.output may vary,and operation will be more uniform. It
is achieved by means of a series diode circuit, the load resistance and
condenser of which are R16A & C23A respectively. R.F. input to the diode is
provided by the coupling coil ( L25A or L23A ) and the delay of 45 volts is
obtained from R16A.

Drive to the P/A vplve grids is applied by means of the preset condenser
CIA (4 - 80uuF)., Parallel feed is used, the H.T. being fed through the R.P.
choke LiB to the anodes. The R.F. output is coupled to the aerial circuit by
means of the isolating condenser C26A (.004 uF).
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Figure 13.

The aerial cirouit common to sender and receiver is composed of the vari-
able loading inductance LAA and the matching condenser C8A the latter being
connected from the anode end of L4A to earth. The aerial is tuned to resonance
by means of IAA and the resulting impedance is matched +to that of the output
stage by means of C8A. Optimum load conditions are indicated by maximum aerial
ocurrent resulting from the combined adjustment of IAA and C8A.The theory of the
Reactance Transformer embodied here is conaidered at the end of this section.

The Meter.

On ™send™ the test meter, a 0 - 0.5 M.A.D.C. milliammeter associated with
a 6-position rotary awitch S8A, is used to provide the following indicationa;-

(1) Aerial Current

The R.F. output from the transformer TiA in the aerial lead, is rectified
by means of the bridge rectifier WiA, and the D.C. output from the latter is
applied through L5A and R28A to the meter. R2JA (470 ) shunting the secondary
of T1A ia included to damp down resonances and maintain output independant of
frequency.LJA in conjunction with C23C (.001uF) comprises an R.F.filter. WA
limits the D.C. output from the bridge rectifier and prevents overloading the
meter. R28BA a preset resigtance of 5500 located on the chasaia is to provide
a suitable meter deflection.

{ii) Driwve.

In this position of the switch S8A the panel meter ia shunting R23ARS5n)
in the cathode lead and gives a deflection proportional to the cathode cur-~
rent. As the P/A valves are biassed back to work under Class B conditions the

,cathode current will be held back until the drive is applied when it will be
released to an extent proportional to the drive.

(1ii) H.T. Send. .
The meter connected in'series with R25A (1.2 ) functions as a woltmeter

and indicates the woltage applied to the anodes of W6A - C.

(iV} L.T.

The meter in series with R24A (29,5000 ) operates in conjunction with S4A
as an L.T. voltmeter. In the "normal®™ position of S44 the L.T. voltageapplied
to the get is indicated, while in the "Test™ position a check is provided on
the voltage distribution to the receiver valve filaments.

{c) Modulation Pre-Amplifier.
The output from the moving-coil microphone is given a stage of amplifica-
tion before the modulator. This is accomplished by means of the receiver 2nd I.P.
amplifier now operating as & resistance capacity coupled A.P. amplifier. Mic-
rophone output is applied to the control grid of V1iE via the microphone trans-
former T2A. :
-f{12) -
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Anode and sacreen feeds are the s.me as for raceive, the anode load impedance
now being R8A (22,0000 }. Coupling to the Hodulator is via the R.F. choke
L1A and the coupling condenser C16A (.O1WF). L1A in conjunction with the
condensera C19C and G193 (each .0005uF) form an I.F.filter for the purpose
of preventing instability on receive due to I.F.on the control grid of V2A.

Grid bias for the stage is derived from the automatic modulation controlwhich
feeds back a negative voltage proportional to the microphone output. This
achieves a degree of volume compresaion and maintains a good depth of modul-~

ation without distortion,
soc
o Awr_____m
(d) The Modulator. p o ] Py _"/
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nl%_ Figure 15.



The modulator valve is the triode section of V2A the two diodes remaining
out of use on. send.H.T. from the H.T.4¥e line is applied to the anode wvia
the relay contacts S9A.and G, 853, the system awitch S1A and B and the anode
load resistance R4K. The voltage at the anode is 1DW.A steady bias of 4 volts
negative ia derived from the filament circuit as previously mentioned.

On R/T amplified A.F. output from the microphone ias applied between the

zrid and filament of V2A and appears as modulating voltage developed acrosa
the load resistance R4K (100,000 ). This output is taken to the P/A grids via
the filter comprising L1C, C12C (30uuF) and C23F (.0014F) and the resistance
R4J (100,000 ). .
%  For the transmission of M.C.W. the triode section of V24 operates ag a
parallel-fed Hartley A.F. oscillator, the tuned circuit of which congiats of
the tapped choke L3A in parallel with C163 (.01/.:.?). A.F. output ia taken from
the anode to the P/A stage aa before.

(e) Sidetone and Automatic Modulation Control.

Audio frequency output from the modulation preamplifier is taken through
R4D (100,0000) and CI6P (.01uF) to the receiver output valve V3A where it
is further smplified for sidetone on R/T. Sidetone on M.C W. ia picked up from
the modulator grid and fed to V3A via C16A, R4D and C16F.

Depth of modulation is8 controlled by the means of the grid bias and there-
fore the gain of ViE, This is accomplishad by applying A.F. output from the
anode of V3A, via C16D (.01uF) and R8B (22,0000 ) to the second diode circuit
esscciated with VDA. Rectified current in the load R4H will set up a voltage
drop which is applied as bias 10 VIE via the filter, comprising R4C and (224,
and the relay contacts S5D. This diode is given a delay of 12l by connect-
ing the cathode to L.T.s.

—{1]

—°s1D HT+
R (] '
12
A
C
5L ]
AgE |1 ©)
3 &/
g
T B CIbD  RpgB

Figure 16, E!H_

(f) Keying and Send/Rcceive Switching.

“The change over from receive to send is achieyed by means of two relays
operated by the microphone pressel switch on R/T and the morse kay on C.W.
and .C.W. The relays ares so arranged that during gaps in keying the receiver
becomes operative and the receiving station can "breok in.™

wWhen either pressel switch or key is pressed the high-speed relay L7A
operates, applying H.T. to the P.A., M.0. and modulator valves.In addition it

¥ See Appendix -(14 )~




operates the slugged relay LbA which is slow to releass. The latter reluy

performs the following circuit changes:-
1. Provides a path for H.T. to the P.A. valves and M.0. anode vhen

using the key on C.W. so that only the M.0. screen is keyed. On M.C.W. it
permits the modulator anode only to be keyed.

2, Breaks the H.T. circuit to wvalves V1A ~ D.

3. Cuts out sidetone on C.W.

4. Switches the grid of V3A from the receiver signal detector to
V1B for sidetone. .

D Disconnecta the grid return of V1B from the A.V.C. line and
connects it to the modulator control.

6. Closes microphone circuit.

13

Note on Reactance Transformer.

In order to get the maximum energy transferred from the B/A stage to
the aerial the latter must be matched to the A.C. rssistance of the P/A
valves. This is achieved by arranging that the last named should present a
resistance to the aerial equal to the total aerial resistunce.

The 22 set aerial circuit may, be reprosented as followa:-.

A L4A C
and AE Inductance
Ra g v
> A
Figure 17.

{here Ra ia the effective anode characteristic impedance of V6a - g,
GC8A ia the aerial matching condenser, r the total aerial reslatance and
L4A the total inductance of the asrial including that of the wvariuble ind-
ustur,

The impedunce of the ocircuilt Ra and CBA in parallel is equivalent to a
smaller resistance r and a smaller capacitutive reactance x in series, By
adjusting CBA so that x is equal numerlically to the inductive reaotance due
to 14A and the aerial inductance,the two roesctances wlll neutraligs and the
impedance aocross A & B will be equal to .

The advantage of this method of matohing is the wide range of load
ratio covered within comparatively small limits of component values.

L AUDIO EQUIPMENT. -
The No. 22 Set employs Microphone and Receiver Headgear No, 1. hich
comprises a pair of moving coil telerhonea and a moving ocoil microphone
wired in a common head harness and connected to the set by means of a 5-way
cord and snatch plug and socket. A detailed description of this apparatus
has been given in the No. y9. set notes, but for convenience a diagran

showing snatch plug connections is given here.

. GREEN m
/’_\\ BLUE —{TC: . |

PRESSEL SWITCH

BLACK

Fiure 18
Soclket end Plug wiewsd frow ead showing Jontacts.
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6. T3CHJIOAL D3SCRIPTION OF £O.ER SUFPLY UNIT

——

—— ]

EITITIES T4A

& 'd L26A [ LT+
\SIOA/B ‘““"‘“‘"‘E]
C
1 32
FIA A
12V l -
Y

+ Vigure 19.

H.T. & L.T. supplies for the No.22 Set are obtained from a Supply Unit
No.1.This is of the vibrator type and operates from a 12 volt battery. The
moximum output developed is 325 wolts at 80 M.A.

Bnergising current for a Vibrator No.5 is taken from the 120 supply via
the dn/off awitch and input filter consisting of L26B and C33C {.1uF). The
vibrator output is stepped up by T4A and rectified by the full - wave
selenium bridge W3A/D. C34A(.O01uF) across the secondary of T44 is an R/P
by pass condenaer.

Smoothing is carried out by means of the low-pasa filter employing choke
input. The first slement in thia filter is the "swinging choke™ L28A, the
inductance of which decreases with the current in the load. Thia limits the
charging pulses to C36A to a reasonable value and enasures good regulation,
i.e. H.T. output voltage will be nearly constant for currenta up to full
load. The low-pasas filter consists of the choke L2OA and the electrolytic
G35A and G30A (2448uF). C33A and C33B(.1uF) are R.P. bypass condens-
ers necessitated by the inductive reactances set up by electrolytics C31A &
C36A respectively. .

] L.T. for the valve filamenta and heaters is tgken direct off the 12y
input and the R.F. filter L26A & G324 (.05 F) ie included in the L.T.+
lead.Connection with the set is effected by means of a five point snatch plug

& socket similar to that employed for the Microphone & Receiver Headgear No. 1,

-(16) -
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FAULT. FINDING.

The purpose of this section is rather to supply useful data for the
location and clearing of faults than a reiteration of the prineciples of fault
finding.

A. Preliminary Test.
The following preliminary teats, carried out in the order given, will
agsist in ascertaining symptoms before removing the set from its case.
(1) Power Supply.

Connect up the set ready for operation with the microphone switch to
“normal®™ and the sender switch in the ™on" position. Switch on power supply.
The red lamp on the supply unit should light and a slight hum from the vibratdr
should be detected. If the unit is dead the L.T.input can be checked by inser-
ting the operatorts lamp in the inspection lamp sockst.

Switch the set moter to L.T. and a reading of 11-12 volts should be
obtained. During this operation the test switch inside the set must be athormal.’.
A low reading will indicate a run-down battery.If no voltage is indicated, ex-
amine the power drop-cords and connectors.

H.T. input to the aet is checked by switching the set meter to H.T.
Rec. and noting that the meter reads 90 volts approx.

{i1) Receiver.

With system switoh to R/T and meter aswitch to A.V.C. turn both g ain
controls fully clockwise and tune in a strong R/T station. The A.V.C. reading
should increase when tuning through the station, Try thia on both frequenoy
bands. If this happens but the set ia "dead™ the receiver may be assumed corr-
ect as far aa, and including the 2nd I1.P. stage..

Check the R.P. & A.F. gain controla and see that they work.

Switoh to C.W, when & whistle should result, the pitch varying with
the Het. Tone setting.

Presa the Net Switch and adjust the netting trimmer (system awitoh
to R/Tagain). A vhistle should be heard which can be adjusted for zero beat.

, (ii1) Sender.

(a) Radiation.

Switeh the set to R/T, put meter switch to H.T. send and presa

" the pressel switeh. A reading of about 2600 should be indicated. If there ia

no reading see that the high speed relay is operating,If not, ehange the hend-

Bet,

Turn motor awiteh to "Aerial® and adjust "Aerial Tuning" and
"Agriel Qoupling" for highest possible meter reading,

If aspdal current is unochtainsble, switch 4o "Drive® and 8ee
that reading is nermal, A quick ehesk on the M.0, is to preas ths Net Button
and note glzag %w&eegging f£alla to half normal waluse,

Swlteh motor awiteh to A.N.G, and speak loudly inte the miere=
phone. The meter ghould kiok upwarda and sidstons should be heard.
(o) Transmission of Q.W. & M.0.W.
gwiteh to "Aerial' and "Q.W." and plug in key. On depresaing the
key aerial ourrent should be indloated, Aif not ohack ksy,lead and plug firat,
’ Put gystem awltoh to M.C.W. and again press m. Aerdal ourrent
and sidetene should be cbtained,

B, Valve Base Qonneotions.

"cves

Figure 20. (@) (Viewed ﬁ'om underside _of chassis)
| 017 -



)
Figure 20(0).

( Vzewea’ /" om under<ide 7’ chassis)

C. TABLE OP VALVE VOLTAGES TAKIN BETWSSN VALVE SOCKBT AND CHASSIS.

S

VALVE ANODE, VOLTS SCRE3N VOLTS
_ TYER & FUNCTION RACEIVE. SEND. RECEIVE. S=ND.
VIA  ARPI2  R.P.A. 130 - 70 -
ViB " MTAER 104 - 80 -
vic . 1st L.O. 83 - 83 -
ViD n st I.P.A. 125 - 70 -
ViB " 2nd I.P.A.
& MOD,AMP. 118 80 78 48
v2A ARS8 SIG.IET.
A'Vo 0-& M.)D- 80 -
' va ” BQF!OQ 45 bad -
VA  Oov65 AUTHUT &
SIDETONS . 9 80 95 85
ARF34 M.0. - 235 - 168
VGA-O V732  P.A. - 290 - 282
L N

NOTE: R/FP GAIN FULLY cwcmsa, SENDER SWITCHED ON AND SYSTEM SWITCH TO
R/T BXE®PT Fon VeB.

D. PLAN SHOWING VALVE FOSITIONS.

Figure 21.
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4. TO RAF, grid of V2A & C16A

CONNSCTIONS TO TAG STRIPS AS POLLOWS:-
1. To S5¢ and Ci6F
2. To C16F & R4AD
3. To RAP & chassis

5. To C16A & L1A & R4D

6.

LiA, C198 anode VIR

7. C1® and chasaia
8. R29A and Pin 6 of V6C
9. R26A and tag 14

. 10. Chasseis and meter

11, R25A and S8A
12. R26A and S8A

-(18) -
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2. UNOSR-CH.AS0TS DRAVIIG OF No.22 SET SI0.I.KG LOCATION OF TAG-STRICSS AND SPARS

PINS ON ValVi BaSas.

("’“F"
ey
37 8 9
o0 OO0
- OO
' z 7 ¢
\ (ve)
2 y
. +
26
ENOICEA I
’ 2 7
Figure 22. @ ,.,o....,,-m.“
2 7 2 % u . 2 7
|
- CONN4CTIONS %0 TAG STRIPS.
1. Junction of C22A {lead to R4G) and to relay S5D (open on rec).
2.  Black lead to TJ}A,white to relay S5B(closed on rec).Red & black to SiD.
3. Barth.
4. To C10L and M.C.W. contact on SiJ.
5. H.T.+ to junction of R12A and'R13A.
6. To tap on R16A (1000, mouve lead to R.F. gain control.
7. Junction of R124, oam R26A and acreen feed to V3A.
8. Rarth and one side CajA.
9. Junection of R4l and contact 4 of SiF.
10. Junction of centre tap of M.C.W. choke and contact 4 of 31].
11, Junction of R13A, relay 3S5A, and SIF (C.W. only).
12, Junction of R20A and R14A (to netting button).
13. To R8B and pink lead to diode (MOD) V5A.
14. R12A and S.G. of V3A.
15. Rarth and C23RE.
16, Signal diode and Sec. of L15A.
17. R8A and pink lead to L1A,
18. Junction of R4R and Ci8A,-
19. C11A and direct lead to anode of ViE.
20. R21A and Main H.P.4.
21. Zarth and Ci18A, '
22, Junction C20A and lead to relay S3C (made on rec.)
23. Junction R4S and C198 and screensd lead to R9A (L.P. Gain.)
24, Barth, CI0G and R5A.
23. RD4, lead to T2A, mauve lead to relay SOF.
26. Junetion of C20A and lead to moving contact of RYA.
28. c1ox, "and groen lead to tag 6 on VOB (LI1C and ¢12C).
29. Blank.
33. H.T. side of Primary of LI2B and R48 -~
31. Li1& sec. and Ci3B.
32. R4AB apd anode of ViID.
33. Junction of RIC and C17C and lead to control grid of ViC.
34. Junction of R4A, R3A and Ci0D.
3%. Seec. Li12)\ to A.V.C.
36. R44 and lead to anode of ViB.
J1. RAG and lead to tagz 1.
38. arth (anchor for R4H and C19D).
39. Junction of lead to diode (Drlve limiter), lead to R.F. 3ain and H.T.—

~(19) -



CONNACTIONS T0 S«RT PIZIS O VALVE HOLDERS

ViA 2. None
7. Relay side of RiA
ViB 2. Junction of L2A & CION, white lead to pin 6 V5A
7. Distribution point for H.T. (connected direct to relay S5A).
Vic 2. Junction of C10A and R3A
7. None
VID 2. To pin 4 on V2B
7. C17C (L Q. grid condenser) green lead to switch S2C
Vi3 2, Junction of ROA, R7A and G230
7. Junction of R21A and R4C and red lead to pin T of V3A
V2A 2. Black and white lead to T24, and lead to Relay S5D.
4. Junction of yellow lead to Sec. L12A, C10G, brown lead to contact 4 SiH,
and brown lead to Relay S3D
V3A 2. None
6. Junction of R11A and R]B.
7. Red lead to Pin 7 on V13, lead to C21B, RBA.
V2B 2. R1]4, lead to control grid of V2B, lead to C12B.
4. G123, green lead to Pin 2 of VID.
VAA 6. To netting button and R20A
V5A 6. .hite leod to pin 2 ViB, lead to R2A.
V6A 1. Junction of R144 and R3C, and red lead to S3D
3. R15 and green lead to SiR.
6. Junction of L1B, R20A and R14A, and to Relay S9C, lead to rin 6 V6C.
V6B 1. Junction of Ri3,control srids of P.A's,and Drive Condenser CJA & RAJ.
5. Junction of G233 and R4K.
6. Junction of L1C and G12C, green lead to C10K. \
V63 1, Junction of LIC and C23F and R4J
5. Junction of R18A and R3C and leads to S1A and Si1C
6. Junction of lead to R25A and R22A.Fink lead to SiA, lead to Pin 6 V6A,
F W/S N°22. Drop Cord Connections.
~ GREEN
BLUE RED
RED
WHITE
' Q © Q ©
- MIiC + RELAY TELE
o 5 2 + +
4 HT.~ LT+ HT.+
k4 — /
YELLOW
. GREEN
Figure 23.
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G. SYSTIM SVITJH DIacRAM.

FRONT PANEL

S1A-B-C
ROTOR MAKES CONTACT WITH 2/ ON R/T.
” " “ " « CW
. i w3 MCW,
SID-E-~F
Figure 24.
S1G~—H-J

SONNSCTICIS
314 1. To junction of R14n & R20A (HT faed). S1B 1. To R4K & C2J3(HP feed to V2,
2. To junction of R1864 & R3C (HT feed), 2. To 4 of S1C,L19A & L21A.
and 1 & 3 of S1C.
J., A8 1, 3. is 1.
4. To 39a. 4. To 3594,
S51C 1. To 2 of Sia & Junction of R18A & R3C. SID 1. To secondury of T3i & SDB.
:3. - i ao To SSB.
Je A8 1. 3. 'AS 1.
4. To 2 of 513. 4. Tele 4+
513 1. To H.T. & RI6A. SIP.1. -
2. To tapping on R16A 5800 from chassis. 2. To R13a.
3. a8 1. , }. -
4. To RIa, 4. To R4L.
313 1. - S1H 1. To R10B & 223G.
2. - ~ * 2- -
3. To C16C and 330a. 3. as 1.
4, Grid of V24 and R4AF. ¢ 4, To A.V.C.line & R10C & C10G.
317 1. )
2. ) To R4K, L3A and anode of V2A
3. To C10L.
4. To Centre tap of LJA.
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H. WAVE CHANGE SWITCH DIAGR.LL.

o

FRONT PANEL

o ®.F. L9a GRID COIL /GREEN 70 L.F.(GRL) CUIL;LNA
‘ 1 GRID

J/N<To G24 & L.F. i) L

TQ J'A & 023

R3J.2,F, \

To L.¥. QUIL
(ANODE) L8: ™——_ < "o 024 GF V1A

To H.T (%iD} TO TOP ENDS L3224,
L2444 & CAB

To BUTTLM OF 244 & 4B

To BOTTUM OF L2\

To AWUDIL CF M.0. & C/A
LaJA

To L.P. (IDUCTIV. CLULLIEG

To H.P. (IUDUCTIV ) RULLI G

™SS

o S~ 3L.CK B.RTH & A
, C——(L.F.j 34C & L1GA
<_(H.F., L20A

\
/

To DIQIS AR.V .

1,053 (,,:f" v
<~ JRID OF V4a via 21D
S2E I
/ To COA, 31C, D4, C1B
PO SIR: L OF MO~
~—_70 LI9a ( u.P.)
To 2P,
R, % S — > “T~~—3R’M
23 % 4 BT P 4R\ T Li3a
g Sy 5 1A L
' CIB, CAd & Ul2a——y ' T P43 1 of VIC
RIC. L2, s2C my ¢ .q/
T A

' aeMe XIL 3151; T
A% L4 / \
144 & L. €33, GRID S Ml 2173,

:I .Fv &’Ib

Floure 25,



Jd Relay Disgram

Contacts suc.un an nermal (receive; position.

T———JIA

F—» PIN.7 V&R

PIN &6 V6C
TAG 5 "H.T.+

> S1A CONTACT 4
> S1B CONTACT 4

LOA ¥
| -
» » TAG 2
T - - S4B
T E > PIN4 V2 A
I k:x:i _-_f- PINZ2 V2A
J_ 1 I
T > TAG 1
I

1 J N

9 LI2B TAG 30

S5A 3 T 1 = TAG 1
= : —» TAG 22
ssc{ t}—» PIN & V3A
— [F 3 TAG 1 ABCVE CHASSIS
o —» MIC +
S§F X I 1 = TAG 25
AU ——
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ALBENDIX

The followang curcuit modifications have been or will be carried out on
all 3/S No.22 :- .

The ii.C.W. facility is eliminated and when the system svdtch is in tlie
position the B.F.0. operates exactly at the intermediate frequency. Accurate
receiver tuning 1is then easily effected by adjusting the tuning control for
zero beat in the phones.  Sender netting is carried out in the ususl nunner,

The cirecuit & cowmponent changes entailed can be seen from the following
' 2diagram which should be compared with Figures 7, 9 & 13.

cimw— e R 13 A
SIF

R4k R32A (3 50) | raL

[P Y

e S S

| I
V2A : L3A[2 e& R )
< '9
L || F,? S B
Te St ]! A
| <=} |
s '
_— +
Lg | ’,
° f‘;--‘-’ —l'_. c !
=% =10 I
T L
m&mmfmw@ X ) W&,«wﬂ, S B é £ g tsivare A< < w j_ = iy
B c236G
NEW CONNECTIONS e u?‘?s"; -
———— WI MOVE -
i -~ RE REMOVED ? o
o N RIOA & B
RTC\) ONET , bLoste -
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WIRBLESS S3T Jo. 38 Mk I, II, & II*.

{. General Description.

The _Jo,38 Set is a light-weight portable sender and receiver designed
for short range /T working. The frequency band covered is approximately
7.3 le/s to 8.8 lic/a obtained in a single range on a calibrated tuning control
common to both sender and receiver. " Sender and receiver are automatically
adjusted to the same frequency thereby simplifyi.g netting,

The set is carried on the left breast next to the respirator and the
supporting sling is secured to the webbing equipment by means of a brace hook
and ring. A body belt, aleo fastened by means of a hook and ring secures the
set at the lower end.

Mk II and Mk II*
commnication between the tanks and supporting infantry.
are used in conjunction with the W/5 No.19 Inter-com- amplifier,
control unit being fitted for the purpose.

The aerial used consists of & single vertical rod comprising one or three
Antennae rods "F" sections. The maximum range obtainable using one 4' rod is
approximately 2 miles over flat open country,while up to 5 miles range may be
expected with the full 12' aerial.

The power supply is derived from dry batteries. All valve filaments are
heated by means of a J} volt dry battery and a 150 V layer type provides the
H.T.Both batteries are housed in a single pack(Battery dry HT/LT 150/3 voltsj.

L.T. Consumption in.Receive .23 A on Send .4 A. |

H.T. n " [ 9 mA 1] Hi R 14 m.“.-

Five valves are employed two of which are common to both sender and
receiver circuits. The set vhich is built up on a single chasais is housed
together with the HI/LP battery, in the case of ik I Sets, in a light metal
case, The battery for Ik II and Lk IT* sets is carried in a haversack on
the operator's back. In the latter case a battery of somewhat larger capacity
may be used. .

‘Two aerial sockets,the tuning control,and a combined send/receive on/off
switch are located on the top panel. The 'phones and throat microphone are
connected to the set via a junction box which, in the case of a Mk I set, is
attached to it by means of a 4 way flexible cable. For lik II & lk II* sets a
modified junotion box is supplied which ig carried in the haversack with the
battery. (onnection between the junction box and battery is made by means of
a four point plug, while a b-core cable terminating in a plug connects the
.battery and audio equipment to the set.

sets can be used in infantry tanks for short range ,
In this case they
a special

2. Circuit Description.

On receive the set employs four R.F.pentodes(ARPi2) in a superheterodyne
cirouit comprising R.F. amplifier, mixer and separate local oscillator, and a
reflexed I.F.and A.F.amplifier. Signal detection and A.V.C.are carried out by

- means of a jestector Type W X 6.

R.F. AMP, MIXER I.F. ILF Q A.F. I.F. |DETECTOR
—»— AMR |—>— AND
VIA vic esskes|  vip |esskls|  Av.C
4 WiA
1 | < 1 ,
e S A
1 PHONES
' ‘L.@ |
vig
4 4 oo g 3 — M.gg?i’lﬁé—qaéyzm——w—»—seg -
Figure 1,

Baonk Diagram ef Ne.3B Set en 'Receive".



When functioning as a sender the signal frequency is produced by the local’
oscillator stage which is followed by a single power amplifier, The latter is
grid modulated by the output from the A.F. amplifier now functioning as a
modulator stage.

MASTER A POWER
OSCILLATOR AMPLIFIER
& DOUBLER > VeA
vViB

MODULATOR
ViD

MIC,
Figure 2.
Block Diagram of ljo.38 Set on "Send".

(a] The Sender.

(i) M.0. and Doubler Stage.

ViB an ARP 12 operates as an electron coupled oscillator in a
frequency doubling eircuit. The scréen control grid and filament functioning
a8 an inverted Hartley oscillator in conjunction with the induotance ,coil L5
tuned by C4B produce oscillations at half the carrier frequency. The tuned
anode circuit consisting of L3 tuned to the second harmonic of the grid circuit
frequency by C4A provides drive for the P/A stage at carrier frequency via the
coupling condenser CS5E. C4A and B are two sections of a three-gang variable
condenser (TUNING lc/s control). L3 and L5 have dust-iron cores which are
adjustable for trimming purposes, and thelr associated tuned circuits include
the parallel trimmers C1iC and C1D respectively.

H.T. to anode is fed direct from H.T. ; 150 via Si{F a section of the

ON/UFF, S3ND/RECETVE switch and L3. C13A (4uF) shunted by C6E (.O1uF;
decouples the II.T. Soreen voltage is reduced to approx.4Q V by means of the
feed resistor R4B (.1 M) decoupled by CO6C (.O1uF). R1A is ghorted out on

send. Self-bias is provided by C5C (10Qu.F) and R5A (50,0000).

(i1) power Amplifier. -

. The P/A valve V24 is a double pentode with electrodes strapped
internally, type A.T.P.4. The output circuit corizists of an anode coil L1 tuned
to carrier frequency by C3A, the 3rd section of the 3-gang assembly, and the
parallel trimmer C1B.

H.T. is applied to the anode via §iF, SiB, R24 (600Q) decoupled by C15A
(.01 F) and Li. The anode of V2A is tapped up the coil L1 for impedance
matching. The screen is supplied with H.T. direct from R2A. The ocontrol grid
is biased back to the bottom-bend by means of the resistor R10A in the II.T.-
lead which providea a standing bias of 16 volts negative.

Noutralization is carried out by means of the few extra turns on L1 which
are coupled to the grid of V24 via C24 and C53. )

{iii) Modulator Stage.

The gudio frequency output from the throat mi.crophone is amplified
by the valve ViID type ARPi12 operating as an A.F. amplif’ier (modulator) before
application to the P/A grid for modulation. The microphone output is applied to
the grid of V{D via the microphone tranasformer Ti1. The primary of T2 forms the
\.F, load in this stage and output is taken +to the grid of the P/A valve vVia
C6F (.01uP), SIE and the modulation choke L10.

2.



The tuned circuits u7B and C7B in the grid and LjC, L8 and C7C in the anode
have negligible effect on the operation of ViDon send as they tune to 285 Ke/s
and therefore offer a low impedance to audio frequencies.Sidetone ia derived
from the 4.F. voltages induced in the secondary of T2.

(b) The Receiver.

(L} R.P. Stages.

The received sigmal is amplified before frequency changing by ViA,an
ARPtz,operating in a tuned anode R.F.amplifier. The aerial is coupled to the
tuned grid circuit via J5A. This circuit, which forms the P/A tuning circuit
on send, comprises L1, C3A, CiB and C15A.

H.T. to VIA anode is fed via S1P and the anode coil [,3. The latter, we
t wws already seen, 1s tuned to signal frequency by C4A.  Screen voltage at
approximately 45 V is applied via R4A decoupled by C6A.

. The control gridis isolated fromtlhe H.T.on the grid coil Lt by the grid
condenser C3B.Grid return to filament is through the leak R3A and the \.V.C.
network.

V1B 'on receive functions asthe local oscillator the output of which must
be signal frequency . I.P. i.e., S ., 285 Ko/s. This increase in frequency
when switching from send to receive is accomplished by shunting the oscillator
tuned circuit with a tracking coil L6 and the compensating condensers c164,
C2B and C9A.In the case of 1k I & II sets the grid circuit of ViIB oscillates
at half the output frequency i.e. 4 (S 4, I.F.) but in Mk IT* sets the values
of the components in the compensating network are such that oscillations are
produced at output frecquency (See Fig.IV).

The oscillator output is developed across the tuned circuit LJ3,04A ete.
which we have seen is common to the R.F.amplifier output & is tuned to signal
frequency. his common load will therefore supply two separate inputs to the
mixer valve VIC, i.e., signal frequency from VIiA and signal , I.F.from ViB.
This is only possible with a low value of I.F.

Screen voltage on ViB is reduced to approx. 20V on receive by removing
the short on RiA.

Oscillator and R.F.amplifier outputs are applied to the mixer wvalve ViC
which functionsas a detector. The resultant difference frequency is selected
by the tuned primary of the I.F. transformer L7A.

(ii) Reflex \mplifier, Signal Detector and A.V.C.

The valve ViD, an ARP12, operating in a reflex circuit on receive,
amplifies both I.F.output from the 1st detector or mixer and A.F.output from
the signal detector. .

I.FP. output from the mixer stage is applied to the grid cirecuit of V1D
via the {st I.F.transformer secondary L7B.The anode load in this case is the
tuned circuit comprising the primary of the 2nd I.F. transformer LJC, L8 and
cjc. .

The secondary of the I.F. transformer is associated with a serieas diode
detector circuit in which a metal rectifier Wi, type W X 6, is used. R6B
(470000) and C5F (100yuF) are the diode load and condenser respectively.

The A.F.voltage developed ‘across R6B is re-applied to the grid of ViDby
way of the voltage divider consisting of R7C, ROB and R7B. RAC, C84 and CS8B
from an I.F. filter, The A.F. signal is handled by this stage in similar
fashion to the microphone output as already detailed, the amplified signal
appearing in the secondary of T2 and operating the phones. (8D is the anode
I.PF. decoupling condenser.

The D.C. component of the signal detector output is applied as A.V.C.
voltage to ViA and VIC via the filter circuit comprising R7D and C6B. As
there is no }.C.blocking condenser in the A.F. input oircuit of ViD, the D.C.
component will be applied as partial A.V.C. voltage to thia walve.

H.T. to the anode of V1D is applied from the H.T.; line through SiF,the
primary of T2,L8 and LJC. Screen volts are dropped to approximately 30 volis
by the feed resistor RiB (.18 MQ) decoupled by C10A (1uF).
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CIRCUIT OF OSCILLATCR IN J/S N0 38 LK I1*

Figure 4
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Wi/S 10.46. i}
f ]

GE.(SRAL DESCRIPTION.

The .jo.46 Setis a portable sender-receiver which is normally transported
as a man-pack.

Pacilities for R/T and M.C.W.commnication on three fixed, and crystal -
controlled, frequency channels are provided. Change-aover from one channel to
the other is accomplished by means of a channel switch; in this way tuning &
netting are eliminated.

The following frequency bands are covered :-

3.6 ~ 4.3 Uc/s

5.0 - 6,0 ©
6.4-7.6 »
7.9 ~9.4. "

Commnication on any three frequencies in one of these bands is obtained
by plugging in the appropriate band coil and sender and receiver crystals.
Adjustment to three preset trimmers is also necessary when changing the
frequency channels. This latter operation is normally carried out by I.M.'s
or specially qualified persons only. ~ Change-over from Receive to Send is
carried out by means of a Press To Send switch which is also used ’ for
slow morse transmisaion (M.C.W.).

Power Supply.

H.T?. end L.T. supplies are derived from a combined 150v H.T., 12v G.B.
and 3v L.T. primary battery which is the familiar battle battery used in the
No.18 Set. .

Current consumption is as follows :-

L.T. H.T.

Receiver R/T 35 A 10 mA
M.C.W. -85 A 10 mA

Send R/T" 55 A 28 mA
M.C.W. .95 A J7 mA

Aerials.

The set is normelly used with 8 sections of copper-plated steel tube
(Antennae Rods "B")which are plugged direct into an aerial socket on the set.
When the setis used asa fixed ground stationa i16' aerial made up of Antennae
Rods "P" may be employed in conjunction with an Aerial Adapter Unit which "is

plugged into the set. e
CIRCUIT SUMMARY. ViA V2A . vlzB
— 2Ne L F.A.
\V F.C. p—ped 167 |.F.A oo A’;:.A ]
) REFLEXED
- VI3A
A XTL .
SIG.DET.
&
A.E.CCT. AVC
&
TRIMMER MOD
AMP
. VI4A V5A Mic
SENDER ’

<- ouTpyT f—€-—] MOD. sk

Complete Block Diagram of /S No.46.



The Receiver cvircuit.

The receiver employs 4 of the 6 valves in & superhet circuit comprising
frequency changer stage folliowed by two stages of I.F. amplification, a
slgnal detector and A.V.C. stage and an A.F. amplifier. The second stage of

1.F. amplification and the A.P. a.mpl:.f:.catlon are accomplished by one pentode
valve operating in a reflex circuit.

FREQ. CHANGER L F AMP LE &A EAMP DIODES
2A ’ vz V3A
ARP 12. An.P 12, ARS8 HT+150v.

° -0
PHONES
+
0 o ® '
g 3 /
2 ¢
A
-
z & §’
E 2
AERIAL SOCKET .)
B I
. !
< p.
, )!4\ 3
E: 2
A 3 LT~
] CrhSsis
7o)
REFLEX cmcun:r»i % v ;
AV.C.
L BIAE

Simplified Receiver Cct.

‘The frequency changer valve ViA is a triode pentode, directly heated,
type ARTP2. . The triode portion operates as the local oscillator the
frecuency of which is fixed at S¥I.F. by the receiver crystal. The anode

_ plug-in coil will permit oscillation at any crystal frequency vithin a given
waveband vithout retuning. The oscillator frequency is 1550 kc/s below the
signal frequency on the 7.9 - 9.1, 6.4 - 7.6 and 5.0 - 6.0 Mc/s bands,and is
1550 kc/s above signal frequency on the 3.6 - 4.3 I.Ic/s band .

Input to the pentode portion of VIA is taken from an aerial tuning
circuit which is common to sender and receiver. This tuned circuit consists
of an inductance, interchangable for different wavebands, an external aerial
triming condenser and three individual J.nternal trimmers smtched in by the
channel switch,

The I.F. output (1550 ke/s; Crom VM is amplified by 2 ARP12's VZ2A and
V2B operating in a two stage transformer coupled I.F. amplifier.

Signal detection is carried out by one diode of a double-diode triode
valve V34, type A.R.8, which functions as a straightforward series diode
detector. The A.F. output is applied, via a filter, to V2B which affords A.F.
amplification and operates the phones. through the phones tranaformer in the
anode circuit.

. The second diode of V3 Bupplies AVC biss to ViA, V2A, and V2B. The
triode section of V3A is not used on receive.

The Sender Circuit.

The carrier frequency. is produced by V4A an ATP4 which operates as a
pentode crystal oscillator.Tne anode circuit of the oscillator is the aerial
tuning circuit already described and is tuned to a irequency slightly higher
than that of the crystal.

Modulation takes place on the anode and screen of VAA.On R/T the output
from the throat microphone is amplified by thé triode section of VJA whioh is
tranaformer coupled to the modulator V5A. V5A, an ARPJ7, operates in a OtF
amplifier, and is biased so that with no A.F. input the anode current is
approx. 5 m4. The A.F.output is applied to the oscillator V4A via the eentre
tapped modulation transformer T44A. )

2e



 REOUTPUT MODULATOR . MOU.AMPLIFIER
VA VEA VBA

g 3 CATP4. " ARPI AR.8. S o
s 3 . ] . : ——OHT+I§QV.
£ L MODULATED HT~ : :
2 >
g 3
B3 o .
] '3 MICROPHONE -
. s B
. i 3 ::
T [T ] 7
-t : becbcen() { CHASSIS
é—- ‘ __L GB+.
TIA
: > R20A

§ ALTFPATIgNCTﬁ
T84 l 7 S%DER 1RCU

Slmpllfled Send Cot. magram

C For I.I c “! mrk.mg the triode section of VjA operates as an A.P. osc:.lla.tor
at 1000 -"1500 ¢/s. The A.F. voltage developed across -the anode_ load

- resistance is parallel fed to the modulator as in the case of R/T.
| . Sidetone is obtained by connecting a winding on the phones transformer Ti'\
in aerles with'the grid leak of V4A. - The grid current of the sender output
valve V4A " will vary with the modulat:.on voltage and the modulation m.ll be

aud:xble :.n the phones. P : R

 INTERNAL PRESET ‘ Vlew show:i.rig; poaition of Valves,
° Transformers and Crystals.

. — ciop X 8§ &
* g . H C20 ‘ - i
S : (:_A "-." V1A TRANSFORMER TRANSFORMER] |
: i ] H crvenac]] ¢ \ : 1.F N°26 ' N LENe27
o P 1ELEH eecw ineafy) G O ; : CONTAINING:~
f_——‘ [ i h L |/ ARY P2 REA. \ RSB.R6¢. C5C
; & —— <5D. Coa. &6C.C4D, CH
CRYSTA tEc, 14
M REC'RJ] REC.C
s L REC) -
qi I
it H j V3A
: - i <10 T2A )
- c W 2, = o~
k-_-.—— H ’\ﬁnr : Do T3A O
CRYSTAL | CRYSTAL I} CRYSTAL ‘ ARS
riain SEND'A' 1§ SEND'B' H SEND'C'
[ =4s P . oo . ..
_Js2a°B “Rz0A ~ T4A(BELOW T2A) e “TIA (BELOW T3A)
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W/S NO.48.

This set is essentially an American verasion of the W/S No.18. The
frequency range covered remains the same at 6-9 Mc/s. When used as a pack set
the H.T. and L.T. suppliea are obtained from an 18 set battle battery. A hand
generator may be used in place of the battery when operating the set as a
ground station.

The complete set employs 10 valves with' 1.5V filaments which are arrgnged

in series-parallel, V3A
;@- BFO
- VIA V2A viB v3B V4A
> M-RFA >— Fc b1 FA fpdsicoeT—— A FA |- -Jourrur|e-PHoNES]
7
! Av.c.
} T
i |
e -
METER
y oo
— proE | V3€
AERIAL V5A
TUNER mop —fmic)
: v4B

PA.
L } "o
e e e &
I DOUBLE
PA.

V5B

»

Complete Block Diagram of /S No.48.
Tae Sender.

On send four walves are used. V4B, a directly heated pentode type 1ASGT
operates as the M.0. in an electron coupled oscillator ocircuit employing
frequency doubling. The anode and grid tuning condensers are ganged together
and controlled by the M.0. TUNING dial on the sender pansel.

M.0. output at signal frequency is applied as drive to two P/A valves in
parallel, type 1299, feeding into a tuned anode circuit conaisting of a tapped
inductance and the ARRIAL TUNING condenser. The B/A stage is neutralized by
means of a 'small coil coupled to the anode coil.The valves are self biased by
rectification of the drive,a suitable negative voltage being developed acroas
the grid l.eak R6B. ]

On R/T modulation takes place on the acreen grids of the power amplifier
valves, Microphone output is amplified by the pentode section of a diode
pentode ;valve V3C,type ILDS,operating in a single audio amplifier circuit with
negative feedback.

Keying, on C.W., takes place in the H.T.- line.

Changeover from receive to send is accomplished by means of a  relay
operated from the 12v battery supply by pressing the pressel switch or the
switoch on the key and plug a&sembly. Operating this relay changes the aerial
from receiver to sender and also cha.nges over the filament battery from the
receiver 40 the sender walves.

Punction Switch.

Iii the NST position of the function awitch, the M.0. and modulator walve
filaments are connected to the battery when on receive, This enables the M.O.
frequency to be adjusted to ero beat with the incoming aignal when netting.
Note that the M.0. now functiona as a triode oscillator as the anode is not

cornected to H.T. -
With the function switch in the CAL poaition the circuit is similar to

1.

7



the above except that the modulator walve V4B now functions as a 1 Me/s crystal
oscillator which can be used to check the megacycle pointa on the 11.0. TUNING
dial.

The Receiver.

The receiver employd 6 wvalves in a straightforward superhet ecircuit
consisting of one R.F. stage, pentagrid frequency changer, a s&ingle I.P.
amplifying stage, signal detector and two A.P. stages. A.V.C. on the R.F. and
I.F. valves ias provided and also a B.F.0. for C.W. reception.

The wvalves used are as follows ;-

Valve Type Description Function

ViA ILND R.F. Pen. R.F. Amp.

V2A ILA6 Pentagrid Freq.changer

ViB ILND R.F. Pen. I.F. Amp.

V3A ILDS Diode pentode Sig.det. & B.F.O.
V3B ILD5 - do - 1st A.F.Amp.&AV.C.
Vaa IANGT Output pen. Output.

Intermediate frequency = 455 Ko/s

c42-C I C19:B I

R9A R-4-A S \ / §
R8A / LeAN Lf'o BJ g
| ° S
[ ]
+
o
00300000358888
csA ;‘
A [:] <
s A
J'- ----------- o
Y Crm_

» ce48
2t

-LIS-A

c-2i-A

g

c-21-B

Ci2:K
[Ris4]

I c-28A l 5-6-A

c-2:D

3-8
Lol ]
& |
Yoy
L.

J-2-B J-2A

 Joena

2, - -
Undersicle View of Sender.




CEFQNES T MU Cgy CON IS SEETIYIN

| & E——
i I &
NFQN'_.mm.u(U M.. -9-9¢ MSv18 L MOTTIZA +Y
mmzo.w_n .m YNNSLNY 30 oz ]
NOILDNMY  NOILISOd som N
+ oN OLNI DNDIOOT M3IA
NOILLISOd NI NMOHS VYSS HOLIMS
y
WU
T
= <
S ==
hirs.]
™ hJ
Ui v8zo
I’wlﬁoﬂl, Jm... “ : H
tow X -]
- v
ves! <muaw vinliS jo\T) 757 9=
1 D24
vin 13 VA~ | |—|
vai o V) ]
n@vlllll.* L—AW ! gzr
vz
2
% 51, %0 by
2 3 o\ " —O——u
i
e o% o h var
H.. vss E P -
T3 = wéi T
A qaizr h v d
= it a £z )
h Zo -3 m
S .
2R b, -
S mm 4 vos
: P | # 5 g L
] SA VSA .wr _ J
1 v61
-2 4] <}
VWA
oLy




E 3 Z -
TTEIATIOET I VR gy °oN IIS SSTTIUEIM
= v
gir
o | P
[ O— ™ " \L.‘? ST SorveaND
—o—1 . , )
vzs ., w
[ ]
vir vz *. “.p ﬂE ;
vso : 4 ved w..
SLNIWYUS TV OL v [ "2 % Jev
WWW, ' i _ {6 &
v H SNid 1V DNINOOT MIIA vid 3
s f mw ?
S DD ~
] ' T ? ve L
3 ﬂe
<= -
$ $ g
<3..—| vsid &.ouH-
| WWA——1
) —
aunM 9eA YWW, .
< g8
) VVVVy 4219 5
421 “
3 3
°T i2 J
von3
v 3 9
4 = ._H. vio
._1 ELP) vou K] - ™
] i v 1F
& A ;
O . 3
g g .
\ 3 i y P : o1 S ( i
3 “. H ] N_J..r- -— L 9 H
b n v H 2 | o A4 f : It
lrm i llM— IWIT“— a9 o ] v —y mN_. M M\IN "
viL L o T° 112 Y LTS B TS 6 ol 1° G
A v VeA (o__“ Vs YIA v




	Front
	Reception Sets R107
	Reception Set R109
	Wireless Set No.18 Mk.I, II and III
	Wireless Set No.19 Mk.III
	Amplifiers RF No.2 Mk.I and II
	Wireless Set No.22
	Wireless Set No.38 Mk.I, II & II*
	Wireless Set No.46
	Wireless Set No.48
	End



