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TRELIMINARY DESCRIPTION
" Facilitles
1, The Wircless set No. 22.is a sender-receiver working on
frequencies between 2 and 8Mefs. It forms parts of various
siatons, e.g., ground staton, man pack statioq, truck starion.
It normally cioploys a 12 1t vertical rod zerial whea used in
a vehicle, and n vertical rod aerial of from 16 1o 34 fr. whea
operated on the ground. It is also possible to use a wire
asridt 140 fu. in length when a cocdenser shunt is used in
. ennjunciion with it.  For further detalls see para, 42,

. Brief electrical descn‘ption (Fig. 3) .

2. Thf recuiver is of the superheterodyne ot employing
R.F. aroplifier, mixer, separate local eccillaor, two LF.

fta' cs, corcbind diode detector-and dinde AV.C. rectifer,

and -an ourpui.pentode. There is a separate oscillator for

neterodyne zecepticn of C.W. signals,

3. On sead, an R.F. ncntod* acts 3s nuisrer osuLator .md

d ubler; a diode limiter is used for drive lc:\f:mn and tha
aster crc:l‘z:c' fveds direst into the A saﬂ. ".hn.n

mrv'".'»‘ o hese vaives in oporalldd. The PLA -""“ is ;,.“
comodiiated by t’*c ricde seztion of a doubls-dicde-mriode.
“This in wm 15 f fi from a mr-f‘ohcnc ::rrzbu" r"*-w goin
T3 Contiolled by Lias set up by @ diode fed Lisws e siderone
&_:rdu»s (Ouf:'uf VuLn.) .

4. During lisening watch, the szader may be switched of,
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thus conscmng the Larccry F“cmu\.s ane also pmv ifed
foe cxth"r R/T or C.W. workiag. . L

5. Podle :, derived from Pewer supnly unit No. 4
REIN 275V 'H.T. and ’O‘a PR htot

ichoon

wliete

sead supphbas approxim Ve
bias. Doih R.F.and L. 1' filtering are provided in the unit,
The H.T. voliage rises to 375V on receive, but s reduas

by seriss resistors to 100-150Y.  The LT, voltige is supplim
du'cgz from the 12V batiery, the valve (luments being con-
1o¢Ieq ia a series-parallel clrcuit, L
6 It is possitlc to use remcte cearel b'; maang of
coptee! unjts F, Nos, ! and 2. Mo, [is § mt .l aidlasantio
get and must bx. in the hands of an opern althous o, ¢o3
controls fave boen st 10 a givea system, 2 U 0')1 g con e
done frowm the remote ead (CvBUOL unit No. 2) '

7. Remote zorials may be used in copjnaction with Asmzi
wnit J. It allows the set to b operated from )v‘" 2 c:-.s--
wnees up 0 90 ft. from the acral,

13

et
Vamea L
¢

. ¥

Cw (B €5

Mechanicsl details
8. The:

scnder-receiver it assemtled oa ons chesals, o

and tusing conwmols © -muam.c, and nenrl
condensarg ani \urzn'r below e chassis. - {he
s nareess attaceed oy the "‘:J FOF AN LILR usE,
vehicle use a runberemouaiid carrier i
Power supply unit No. o Zin 3 owa c..s;‘. J

"».mcd swie by side un tae castler acd 1

Prer
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Fig. 1—Layout of complete station
¢x to Flz, 1 - 13, Connector, twin, No, 78
Anteonz rod BT 14, Bauery, sccondarv, 12V 75Ah
Autensz rod F 15. Power supply unir No. 4
3. - Adapuor Yo, 1 16. Wireless sct No. 22
4. Styplate No. 4 . 17. Microphone and receiver headzear No. 1
5. Insulators, V7.T., chain, small, three-link 18, - Connecrpr, single,'No. 33
6., Aptwennz rod D) 3 fr 19. Leads, ‘counterpeise, No. 2, Mk. 11
7. Aevcial buse No, 11 20. Microphore, hand, No. 8
3. Pegs : 21. Receiver, beadgear, D.L.R., No. 1
8. - Aerial base spike 22. Remote control unit F, No. | :
10, Iasulzcer, V. T, B .23. Remote contral unit F, No. 2
1 ; Grouad spike 24. Microphoune, hand, No. 8 -,.
1 25.

Conuceter, single, No. 10A

-+ strap aod tension spring.  All conuols are 1o the froat
cf the sey, aad are protected by a metal grill.  Also, keld in
vosiden Dy tbe grilie, is a waterproof cover, intended mainly
10 prevest run, CIC. enteriag- the set -via we frent panel.
VWeen the'set is carzied as a mien pack, the powes supply
unit js carded sepurately, and, theretors, bas a separate
grilie and waterpreof cover,  Seader-racsiver and the power
uoit are connected together by rubber snatch plugs aad
sockets. A similar type of saarch plug and socket is used to
oranect the headsers to the weireless set.
Centrols (Fin, 2) A
N FREGUENCY. This is ks uidn luaing conooi for
botks receiver and seader. Thore is a Gick meciinism
for quizkly sclecting one of two pre-set frequendss.
Fore 3

L

(6

()

Receiver, headgear, D.L.R, No. 1,

AERIAL COUPLING. This, in cogjunction with
AERIAL TUNING, runes the acrizl oircuit to the
correct frequency. The combinationsof these contols
adjusts the matghing for weximum output frem the
sendee,

NETTING TRIMMER. In order 1o compensase
incvitable errors in the tacking, this contrel is brovoat
1o the freet panel for final adjustment of sender (-
qusney.

Rungs switck, This has two pesidons, one for 2-430M e/s
and the other for 44-E8Mejs, It changes the frequeacy
band of toh sender and roceiver. o

System ewitch, For selecd
OPrAIOn,

AERLIAL TUNING.

ng RjT

Sce AERIAL COUPLUEIC (&),

Issul 2, 26 Now, 194+
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CW. 1 c*pmon.

Meirosnich, This switches the mecer on the panel
to L";’i::.:: arrial currenr, act 2s aa AV.C. meer fer
the reesiver 2ad m:;c.::*s LT, ILT.R. freccive) or

H.T.S. e, Crf the drive by mcasurm" the
catkods: AL suze

(k) Nemiag - iieiing on the master oscllator
duriny T rossiver is Wor.\mg

() SENDIR ON/OFF. This switches of the sender
duriny parieds of extensive ! ewng

() NCUAAL I’W.u TE a’\TKTCEi. For us¢ whbeo st

13 usad with Remote control unit F.

L TECHNICAL DISCRIPTION
ECEIVER (Fizs. 3, 1091)  °
R.F,.emplifer, (V1) - s i
<10, The eril rucing system consists of T4A and C8A in’

garies, the zorial being connzend 19 o2 top of L4A and the
e,mh."g systera 0 e wewom of CSA.  Thus the whole

conteiluies 3 Sa7i3 resenanct circult with the izpur o the
R F. amanlifior i fom CIA via @ blocking cendense
CITH. s ls ¢mained via L33 from the AV.C. line and
e fxt‘d bv s chmined ::c~1 ¢ 180 02 portion of the bias
dropping resistar RISA clus thoy setup b.:v.::'x the 1ty of
DISA awd e cumby cnd o ?;15:'\' (depending upon the
ssiing ol the R.T. gala cosiiol).  The seresn v oliaga together
dssue 2, &0 Nor. 1544 )
. S ] .

. 3]
' {
R ¢
S -
A D
» _‘-',' A ‘\\' '
L e : < i :
IR R , \ NO'MAL OFF § C -8
S I AP . @ £ Q ﬁ
. B t Y
S 4 REMOTE ON 0 24 -ﬂ _ ,
B AN CONTROL € GL/ZI‘& : et
LT elremy S Ree wH
- ‘ | _ . NG .
R 1 o= .
INCICATOR LANP I {EARTH CONNECTION] [TELEPHONE AND !
REMOVE CAP TO | ‘ DEYWEEN SET AND || MICROPHONE
{hepLace puns N; FOWER UNIT SQCKETS
. -
LCOSEN FifCEE A Vi
PULLMIG U T CUTi | 1OWER GuiruT 1 [ FOWER TMPUT e
T 8ZEAET COUNICTOR| RLLG CONNECTOR R RS N g
g e . Liomeo tocernzard ' ) ol .
SR Fig. 2—Yront panel view of erehss s¢t No, 22 ST e e
o . S . L ,‘_ X N
(g)' L.F. GAIN. TFor cernrrolling volume. with tlmt of V1D is obtained frem the main receiver H.T,
(B P.E. GATM, Fer conmroliing sensitivity, line via R1A, and is docoupled by C103,
(1) PET. TOXNE.  For adjusting teat note frequency for ll Tm ormer coupling is used ia the aneds cirmiit, the

mary (L&A or L10A) being waruned, and ths :c:**«“r/
(L9A or LI11A) being wuned by 8 seetion of the four-mang
coadeqser (C1A). The ourpur fiem the secondary i3 (=3
to the grid cf the mixer valve (V13), o
-Mixzer (ViB) . o
-12. 7rhe sigeal is {ed to the grid of VIB fom LI “ninad
sccondary of the R.F. wransformer L34, 94, 104, 1A, The
outpuc x:om the local osciiliror, which is workipg at <imual
frccuu.cy plus d83ka/s, i3 m;::‘.:: ina the Blament cirouit
of the mi ix2r, the two filamients biing in seriss.. L?.;\. oy

2‘1’

vents thr finment supply s'.\rt-\:r:\ndﬂg the leesd cavres
of R.F. L2 eusuces an eves distritutica of D.C. volizzs

&%

across the filameats of the four valves V14, G, D and 7, anc
thus reduces the nisk of low filamenr voitage en V1L, th
ocal oscxh.o:. :

13, The sizral frequency is mixed with the local oscil! mon,
f + 465kess, and the resultant <85ke’s is solected it m\*

anode of VIB by the prunary of the LF. trzastormer L12:

tv

Th" serenn of VIB is fed {tom the main receiver H.T. Lu-
via RIB L

R . . . "' .
Yocal oseilintor (VIC) AR

r CC.‘.tOd" \11::1 ande ﬂ'\l‘ [Terasriin)

14. VIC {5 znother

sagped toguther. Thc u‘cﬂlurr is a modifed Hiutav
esallator wiwa the additicnd terdary wiading o fniase
o , . - Puge 5

. o . . \‘ N

) o e ) . ) M ,
: : o
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e o Flg, 3—%leck schematic of recciver o ol ‘
Vo R . . . . . .

the C\'HJDu.." between the portdoa below the tap and the
m'on avove, The
AT Ay the tertizry or coupling cous, L30A and L31A. Sufv

tias 15 usad methed of into the mixer

7\ ascimgy
R A 4..._‘

ang W
Vet Wl

terenbed inoperas 120 Tracking is achieved by miwos o‘
ruddany covdenstis CldA on the ILF. bund, and C34,
Ciia en W L.-. baid, These paddin g condansers are
TTIANe $O 05 1o Te in series with the gany in pr:::r nce to
2y usual procedure of puténg them i io smu with the coils.

Foas the full voliags set up across the coils is ux_'iz»d The
z':v... zs waed by cae section of tie gang condenser (C1B)
cab to allew Jor vauindon ia cireulr Y'strays” Q4A and C2C
oooiacleded, These wtrim e HUF. and L.F. bands res-
woavely,  Seifebins is used {Cl?C and RIC). H.T. i

J'.ziz:d frara th main receiver line via R3B.
ot I.{“. aaplifier (VID) . oo
5 ¥ViDisavy 1 R.F. pentede, biassed by thc same

e B 1 ﬂ r vm It is waasformer-coupled
gnfz or s anciad to the screen’ frow ine
e 1ed resisi U K x) as d wt widch supplies V1AL

er (VIiE) B e
functions in the same way as VID. It

the samie source. H.'T. is obtained.
Jn:l 1 2

t'l

5. This
irives

vilve
ns eizs foom

n U”‘ m._m w‘::v.r-x:cai'.cr H l lm" ‘ia R

-..u'!""d t"\ \.\(‘ s...ux‘

© R4M 1o rrovide the
l'xun—-l:lO'l on e panat
gerivy 1 fromy the chain of resistors R4C, R7A and

S .",.'_' . . ,\.}' A \, C-

LA Leiveeun Ei.T. and cm,,.,. Tha scraen 15 concocted
< e pawaon ol FC aad R7A and the meter cnanmoced
:::.3 DIA. An i-.-.c:.:c in siznal amplinde will cause
noincraaze 1o AY.C and con <co..x.nd" an ingrease in bias

""‘a o e contol grid. S':r“cn current thinsuzh RaC
: («J:T{f}:a Y, Scraes viliane “'}u umrus 2, and the resultant
tx ia veliage oorces hm\ Wil cause an mc....x 3% 1 meter

& ocrant "1 1“ t.:;".g ul e RO gain conuol
auee o osimalns eldeet, § ©a (Lcou.)hn" i» provided

y L. J‘ and i a.‘.cr is by-passza L by Ca30

.’_j_ wid deteetarn, A.Y.CL rectiller (k )
iy valve ds a doutlesdiede-tric e of the low-consumo-
£

TG gy e diodes are use duareceive. Ths signal
RSO . )
T Lo '
‘. N ! : . o . -.\' REIRE
: ¢ . D] o

turcd windings are coded L13A and’

diode has a filter nerwork consisting of RiE, CI&A acd
C154. " The dinde load conqs:.s of a vatiable poienanoemaler
R94, the bottom end of whica is teturned o tne 8l ming
of V2A 1o prevent any dalay being anpiivd to tlis s:f:.‘.. wd

The AF. voliage scc up benween tise top and the beiom
end of RIA is app.xcd to e gnu ot Vi x.;'a m.;c..{::;:.;

condenser C20A. ‘

18. The AV.C. diode is fed via CllA from ﬁ'.:‘ sn-o.-qw/
of L15A. The load resistance RIJA s r;tur‘ca a the
slider of R15A to prevent any chanze in fixe bm W b*vi o
system is altered tfrom R/iT to CNY., or vics v
ceupling s achizved b, RIOD und CICG Wil an
condenser CIOP at tie R.F. end of the AV.C.

.-.

3

LS

o7
!v

Tht o

«

(€%

bias is obtained from the voltage sct up acress a portion of
RI6A (vhe 1000 secdon), and a variibls bius, adjusied by
the R.F. gain conteol, can'be added to this. The manual
gain plus fixed biss is coupled to the AV.C. line via RIGC
to prevent the line being snorted when the control i5 in the
position of maximum gain. Deliy for the AV.C. dinde
is oumined by rerurning the load rosiswance le.:,z\ o, thy
junction of RI0C and the suder of R1IZA. Inu s the voiagas

r¢ a5 followsi— . .
(a) 2V approximawcly, devele md ac:cua f.h. IGOJ?
portion of R164, '
(b) 4V developad across the filumeats of \'33\ in s¢ vies
with Vh\, D and &,
. > -~ . » 1]
thus making a el of 6V, with the R.F, goin canrol at
maximum. With the R.F. zuin coatrol ag any ol .-*: Pag,
e extra voltege developed is.addad o this rfigure,  Tius
incIease io dcla_" with cdecrease in gan has a tead .nc" n
reruce wie AV.Coelect to @ o n c"~::. which iy not
derrimental,. Oa G, die A V.G as removed by misans of
the switch S1H, ouly m.mu.J‘bx b~ung left, . o

oty

v . . o
AX, a'nplii"cr (Y3A). ' ' ;
19. The grid of this vzlve, an L.F. pectods,

addidone! filter, a ooid steoper YN Inothe an
tiere 3 an oulput ranuihrmer {taidy Lig Lo
ing the outpur w the meving el wlephernss,

supply is obtained wia 12

LAy .
e sei. The scoen suwisply 5
Gitd biss iy derived by r"un i
s biassing the o v et [
ek twa volts mre uess c-.c,f.\,\ ;\::su e
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switching S1D are (0 slow ramoie coﬂuul operation and o
not cct toz reccncr.

Beat osciliator (V23)

20. This valve is another doub"‘-.m'ic
diedes are rct us 2d. The wiode p\..::n
L1642, CI9Z and C23A to form a Ceinin
at 455k¢/s S... -zizs s ebiained by
and leak, C1Z5 and RITA. From the
of L16A 2 l2ad is conzectad 1o the No. 2 cia o. \"D wh
is adiacent to the azede of VID, zad thus constitures
cpadtive coupling tetween the beat osciliztor and the
chain.

21, Couv‘kd to the tuned winding LIo%, is a sm:ll ceil

-

¢ in which tha
m th

s cou:l:

;h
2

[.F.

"L17A, saurtng this coil is a variabie resistor RIDA.
The c“"ct of tnis variatla shunt is 10 varv the oss.__'or
frequency of 465xc’s by approximataly - ske s, Ia the

NET pwsﬁ.on, towever, ;:“ vanasis shune is subsdmuted
by a fixed resister RJ:A, witch adjusts the requency 0 the
same. as that coiined in the cenwre pesition of the HET
TOXE conirol. . The H.T. suprly to V23 is supriied frem
the main set supply via Rl3 1A, ‘and is switchad oy SIF so
that it is cperadng oaly o3 CW. and NET.

S“

IR (fizs. 4 1001)

22. Th2 m.>:e:-cs:u.’a:cr czd freguency ."I:..:Z:: vaive s &
steep slope R.F. pentods of whe E sedies. It operates as a
tuned gnd oscitiazor betwean screen and zrid, und freguency

A seif-Tiassed osciliator s

doubles in the anod.. circuit,

Issue 2, 20 Nov. 1944

COLLND
N BT . - Vo
. . 4}... (O o e PA
" CW KeY ) VTB2
MO Ano BUVE TanTeR v‘ ves
O AN ) eV} . -
Freg barLer| P PA,
ARP 34 Y2 [AROOS) . VT 52
Lo TONE ' TN R i
. v s i NVEC
v . SR e > PAL
AR ‘ vT52 -
VOA V3A o "
ANMC. 30TTOND AN——— -8
< 43 {ARDS) AVE 2T T
PN ' & ' . L
Coon T : Ve ) | VEAT]
DC},..D (9 NS FRE AN ; MOOU(.ATDQ-.J
’ . o (TRICoE Oy,
T s . . . -
2..4 T . : . . .
e LT L, " Fig., 4—Block schematic of sendep
L~ thae T S e ‘ ]
VIA, VID and \:IF.. The relay switching S3B and svstem used and is ‘driven fairly bord to ensure a copious suomily of

harmoaics. The tuned grid creuit CIC-and L.\:‘\ or
L20A cperates, with the associzted mm'r.-.s, erc., b:t"-":x
1 aod 2-25Mcs, aad 2:25 and <Mers.s The seresn Sreui

is inductively coupled to the grid \.zr”u.' bv L19A or L214,
and the suppressor is uru*d The grid runed cirewvit is
providzd witn a padding condensar C..c N\, and tais paddizg
condenedr is sauazed by R3D to pravide a D.C. ::th Txis

"-J.L.u..'!‘, COuud‘: 4 lS lﬂxO’pQ[u(\’.\l W Mo k'.::..iﬂ L.'-‘x:{ (9290
ne L.F. band, and for rhis reason S3C shorvaircuits it via

L1SA when d*e set is switched o the H.F. kand. Also,
compensate for any tracking errors berwesn the sander aed
receiver, there is a pa.nc.-con"o."cc tic ety COA, eonnecied
across the gang condenser section tumng the or‘d c.m:.':. '
23. t'he anode circuit consists of a runed circuit worlicz at
e emitted frequency. The tuning cocdenser for tais

circuit is section CID of th2 gany coadenser.
A

24, The internal screen to anode cﬂmoty of V4A | is neueml-
zed by C9A.  This cozdeaser is virtuziiv connected bots :.':1
grid and anom., and its odject is to teed a veitazs from arid

to anode 180° out of p:mc witd the voltage ©od to the anside
from the screen through the internal capacity of screin m'
agode. This is achieved by unhzm" the phase d;::':::n':c
between the tuned circuit and its feedback an'ndi.n

J
25. H.T. supplies to V4A aneds and SCICLn ars-take
poteatiometer. across the H.T. supply ¢onsisung

R3C and RI3A, the ancde bc.ng conngctad 0 tnc

VCZIJ::’. )uuu.uu. The wuvle neavork acc": e an
screen vOlizges at a constant prew ‘crcr‘\’.'.t:.l rig m 1«_\5
providing 2 mach greatcr dagres of frequency stbilior, It

also allows keying of the master osciilator by mc"" r;.n‘*

s e 'PO;”.' S
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“chirps”, etc.

thc screen  porential withcut introducing

Drive is taken from the anode via C7A. I\»m.n" 15 acroms-. .

pleud by ar*r',mf' spproximately half the working H.T.
voltage to the vidve and 2t the same e shOTi-Ciroitng
the drive section of the tour-ganz condenses. This is 10

- prevent thc P.A. steze from ampluymg the Rl* voltage
uom tbc master osciilator.

Drive limiter and AM.C. rectSer (VSA)

26. This valve is a double-dicde type with separate cathodes.
It is conaected across the seccadary winding ofa 1t 1 trans-
former; tha prim "y winciag of cach s the twued drive coil.
Across’ the dicdc is a c~‘*y volinge which vaszies with the
system switchizz.  The windipns cre tehty coupied so that
the diode d..mvs dowa ezcessive cscillations in the drive
circeit o aa amchmde approximatcly equal to the delay
voltnge. In the R/T positica tise delay is derived from' the
low potential cod of R164, in common with (,xc bias to the
P.A. stags, and is of the ozder of €0V, Thus the osallatons
ere sufiicient to take the P.A. grids to about the cathode
poteatial 2t the pecitve peas. In the C.\W. positon the

sitien the P.A. Diss is takea from an intermadiaie tappiag

on RI6A. As a resuit the PLA. valves conduct miote hea vxly
and the volage drop, scross RI6A and the delay om the
dicde are mcrcas»d The voltozz distribution tt"bxlj
with the P.A. tics at about 20V 2ad the delay at about 50V,
Thus the P.A. vorks at a point further up the characteristc
curve and =a incteased ourput is obtzined,

27. The other Lalf of the valve is uced as a rectificr.  Side-
tone from the outpur valve V3A is fad to the anodg of the
diode vizg ClED zad RSB. It is then rectified and the
voltage sct vp across R4t is fed via R4G and the relay con-

tacts 83D to the qrid circuit of VIE. C22A and R4G give’

& time consrant of soomxunntdy # scc. CI9D is connected

berween the ancds of this diede and earth. Thid is to by-
pass ooy R Fowhich enters Lhe auuo dreuit from me dnv-
anc'. Co b . :

.

: Po e amphﬁe. (VB.\.. 63,.60)
{23, These three valves ere connecred m parall el in order 10
0 Ls'_u 3 greaLer oulRK thaa would be possitle from oze
cvave of e same cass. Also, this greater ‘output is abtained
T without ueing a lasger valve uqum*v hizh anode and screen
Svolmazes. TraTlF. isded frem VI3, and, after being leveiled
- By tee drive lintiter, is passed via CTA to the grid of the P.A,
ezze. . The P '\ staze is biased by a resistor in the BT,
'~r.:'*’~": lead. On ufl‘ the volrnzs set up for use 23 bias is
Cepprodswiely w2V, On CW. this is reducad to approxis
satly 33V, With ro d-w- applicd, the bias on R/T xs
1.,c... to reduce the sianding catiode cursent for the thre
"Yavey to someuting near 6-8 smA. Vinen drive is "mh
ﬁis increasss 10 e""romma::w 3-3¢mA. Medulation
fnoceaies it sl fucher, Oa G4, 138 driven condidon is
-;)-'e_d:.;:c-) <3l In the drve pesition on the meter
gaitedl, tae mener indicates catnode current. To achieve

ﬂ

L > @ reistor “.3-\. by-pasced by Cl0S, is counected in

Wity the cnuodc dead, m*d the meter is connected
ceness RA3A. Thus the n*"tcr will read apprommatc!y
18 i seles :

23, Eoeh of the L" se valves bws e prid stopper ins ncd in
Ctsies with iy prid Jead close 1o the ton aup, Without these
QLo and woh velves on g iy Ser it of wlons

i

LSS

rhoa
ool asie

5o teadensy ter any oho of tha P4, “valves 1o beceme & nush-
e

il enclliaor ar o Rugn prequendy (dependent upon length
'pc.e; 3,_,‘_‘,, CLC,) sad u“s uses interierendce in cther sots.
LTy ST \

fuge e AR g

ELECIRICAL AMD MEGHANIGAL
CNGIMEERING  REGULATIONS

Some sets may not have these stoppers, but thcy vill be
fourd nonmal .n porat cvx unless kit h limit valves ace used.

Titting the resistors witl'in every cose eficct 8 cure.  These
;op;‘.crs are ceded R233-D. Thz screen is supplicd fzom

e main LY. line wia R22A, and is d“couulcd by CI07.
The valves are grid-modulated.

30. The output circuit comsts of a reactance traasformer
C8A and L4A, wiich steps down the impedance of the
valves to that of the zerial dregit, It replaces the taak
cxrcmt and aerial ind: uctance normn..ly used iu a sct of this
description, and thus avo:ids .unmcessary lesses ascosiated
with two circus., C25A is insericd to preveat H 1. tzing

applicd to tic cerial or CZA. LI1DJ is placed in the 2zode
<Qrcuit 1o prevent zhc R.F. circuit being shumcd by tac H.T. .

supply.

31. “The aerial ciirreat transfonmer T1A consists of a tonJAl

coil for the secondary, through the ceate of which p su
the azrial lead on its way to the ourput terminal. A ori:
metel rectificr WA is coanccted across the feco""m ":
is louded by R27A.  Across theoutputfrem WIA s connass
a hnif-wave metal recgfier W2A, This nc:znc. ooty 2s
variable shunt. The rectificd currenr then passes throus n
the R.F. filter C23C and L34, through the series adjunting
resistor R2847, via the switch to the maeter.

)

_..n_g

[T L
Microphone amp.zﬁcp. vis) Coe
32. This valve opetatc.; as an I.F. eraplifier on “réceive and as
a conurolled microphone amplifict on .send. The erid
circuit is switched from the A.V.C. line on recuive 1o toe
&A.M.C. bias line on sezd.  In the cold side of the vrid cireuir
is connected T24, the ricrephone rransformer. This M5 a
resistor RSA acvoss its Drix::"ry w0 level the response.  Cl33

.

is connected to earth {rom the )\.nc ion of LI‘B and T2A

in order to bv-pass T2A ut the intermediaty fesquency.
The 'scrcen H.T. is derived from the same sauwres 23 whe
the valve operates as an LT, &'nohmr. Tha anzde ¢ VIE
.derives its FLT. from tze main H.T. lins via R21A and R3A.
R2IA and C21B are uwsed for aucio dacounling. RSA is
used as the load resistance on sead and is a dacourniing
tesistance (with CIS0 and CISE) on reesive. Tht AF,
output s, Lxcruf’oru, taken from the junctien of REN an
LISA. A filter chols LIA is insereed in serag vt the
output in order  prevent anv R.F. sominy throush 0 e
modulator. The courpiiag condenser Ll(m thay passes e
output on to the moduiator and the sidetone amp L“. .

S

.

. . '.' .
(IR T I .

Modulator (V2A) A AR P S
33. This is a dpuble-diede-triods, o"ly the triode sec
being used on sead. 'Ic.. oulout cz VIE is nc: :.
C164, and is fed o thia gric of the zor, A biss of sV
is ﬂcmcd from the *.':.r“:nz su'w.v. Tn.s is tin2 '.'c._.;c
\Mm,«.d by the Fisizcnss erwae Ruad, LE and cuIsLT VLN,
Oa T the anode :;::uv COLSISt3 Of i Rak, which s toe loed
cesistance of CIOK, the co u':lx:'f' condensar,  From Lot the
AF. passes throutlt za R.E. uiter cizcuit 'vb ¢a ¢oniiity of
Cl12C, LIC, C23F und R+J, to the grid of the P, A am,.“x.cr.

'.,o .
e e

Sidstone and AM.C. amplifies (V3A) ¢ -0 7

3t Input to this valve is appiied’ viz R4D, CI6F and R.Il-\

from the same point whizh siz-lle V...\ Ci85 I e
cupling con L.Ll.} 6 wildothe wod siepTer wach 1 vl

wlv as sn R SIDULCL 02 Jliene, and D, in oojunds

tion with Rxh, i iU e ineur to rhe liece

amplifier to the curiess luval. 'I.... s...uaac QUTEUE 13 fdiied

(1

m.

K.J

4 gfssue Y, W0 Neeo (944
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from the cutpur trapsformer tecon
anode circuit a fead goes w the ANML.CL diode.

this circuit cre given in pim. 27.
are as descriced in para. 19.

RELAY SWITCHING
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Fig. 5—Block schematic of scoder-recelver

L)

dary. Also from the

H.T. sepply,

35. There are o relays, 2 h.zh-*o\cd eving rolay, and a
shugged o: d:l:;v*d reiny, \v:..'.n r..n. tae set to receive
‘approxizintely 1 oscc. afiar the bas teen Lted. This
“provides break-in werking Thc hizz-speed relay L7,
with contacts S9A-C, c-:;:::es at keying speed and is coa-
trolled by eitter a key inserted in 1.—; 0¢ o2 pross:] ewitch
on ¢ micreohene. cnects S5A zre svinhad by the
- system switch S1A-C to key tze 3 wer bsilaror
. for C.W. operztion.” The nex s, 398, coztrol
LGA, the sivzzed relay, The a3 parulel
" with a pair cf con a:'.s S3Z o relay, These
- copuacrs contrel the FLT. to is estemzal
that the H.T. | .Lpi."sd 2gs00n ad and that
it remains cn untl tze sot res coziitea;:
Therzfore, only .the master osalator is the P4,
stage remainicg in cperagoa tarsughout the pyricd the

s!uazcd relay is opcm,:d.

36. The slugged relay is more elaborate,
towr breaks o1 sead.

srically ccupied to crorate as two chanre-over
4"" L
slugged b, CiTA. To prevent ¢

is;ance, Rz

makes and
breaks arc clc
} swirches ‘\\(’ and Qw_D\
relay conticts S9B, a rot
vith €274 to limit the cherging

fsuz 2, 20 Nov. 1944

Trare are four
Two makes and tvwo

-

avocod l""”, [n\ 15
10 h.~'x-~"<.v.d
37, Is g...ci 11 cesies

curmal 0 just over 1A,

armme
NAS et

- .
o

’

contzes of zhe slugged relay have the followieg

functons:i—-

(a) S5A. This swiches off

the H.T. to valves C1A-D
when the sat is on send.

(®)" S5B. The relephones are silenced on C.WV. sand

()@ S5C.

" send, it is necessary to change

by this ccntact. It also provides cartain fzailitics
when used with the Remote co""ol unit F,

As V3A {s used as an AF. ouput vaive on
rccc'\c, aad a sidetone and AM.C -..uu.l.n.t oa
the feed to the grid

A vy

S5C accomplistes this.

-circut.
(d) S5D. Hare tha-re! ¥ switching changes th- gn'd
cu'cuxz of VIE frem the AV.C. Line op reciive, 1

()

+ AM.C. dicda en swd
S:E This contact is in om"d with S2C, a2n4,
as explaized in para. 33, ku.rw the F.'T. oa the
P.A. suge during seading periods,

SYSTEM SWITCHING : T

37. For this purpose a nine-pole three-way rotary wafer
ope switch is vsed. Tae scctions have the following
fuactions:—

(a) -S1A. This section, in conjunctiou with SIB,

(&)
@

switches the relay contacts S9A Fm"\ keving the
screea of the master occulator on G0, to broalda

the H.T. fexd to V2A on R/T. *
SIB. See (a). toote
SIC. Qa2 Tir ;
toc. to rcm;’_?n on m_xsm:smn or
r s reazon S1C

593«., and marnaias

L Page 7
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H.T. on the screen of the master oscillator through-
cut scading periods.
(d} SID. This section is ruainly for operation ca re-

mote concrol.  Basically it allews the telephone to
be counccred to the cutput uususiormer in any
position of the switch when receivin 2, but when on
scad the operator will hear sidetone on R/T, the
phones beng disconnected on C.W.  Therefore
- no clicks are to be heard.
(&0 SIE. Itis at this point that the bias oa the P.A.
stzge is reduced when sending on CW. It mercly
" moves the grid return frum the H.T. negatve end
of R16A to a peint approximately } up.
() SI¥. This switch applies the IL.T. to V2B, the
- beat oscillator, on C.W. ard in NET posigon.
{g) S1G. Not used.
(h) SIH. AV.C.is removed from VIA and VID-E
.on C.W. only. This is accomplished by 'SHI.
" Maaual RF. gun conwrol is still operarog.
(") S1J. Thois sccton of the system switch chanaes
over the Joad on the beat oscillator from a variabie
o (HET. TONE conwdl) to a fixed resistance for
I nCtﬁng- . '

FILAMENT CIRCUIT (Tig. 1004)
38. Tke wiring of the filaments of the Wircless set No. 22
is rother cosnplicated, and, besides accounting for the low

filament conswmpuon, also provides bias for most of the .

© receiver vaives.  The valves are arranged in a series-paralicl

“manaer, ol the directy-heated low-consumption valves
being in one part of the chain.

. 3G. The master oscillator and the three P.A. valves are

cerrenged it series-paraliel with ‘a switch S7A so that they

. may be switcked off on listening watch. - . -

™

DTN

" . ~WIRELESS REMOTE

- Brlef eicctrical description (Figs, 6 and 7) - .
44, The urirs are filustrated in Figs. 6 and 7 where the
. -connestiny points and coatrels are stown.  Unit No. 1 is see
- Up sdzeent 1 the szt being connected to it by a drop lead
: (Kiz. 6), cad must alwags be used whenever remote control
Sof e set i maquired. Unir No. 2 is connected to Urit No. 1
by & two-viire Line ead noimally § mile of D2 wwin cuble is
~provided for this purpose, altholgh the distance may te
cameressed considorably if required.  Ia all cuscs che wirelass
:get pruct st be adiusted to & given frequency and svstem,
Jaud send Tecoive switchicg is deoe st the remote control
Juait esacerncd, 2iter the sppropriae connections and control
edjustmenrs for the fadiity required have been made. The
feliowing iicilides are provided:~—

. (a} By i wnit No, 1 only 4 ST
L (i) I%W. end .R/T operadoa of the Wireless set
(¥) Calliog between unit and exchange connected

Coto i ,
(1) R/T operation from the exchange.
S Talyear Q gyt ey T -
(iv) Rebrocdoast dwouph @ separate sender of
voosizoaly recaved cither by the Wireless sct
S o, 22 or by a ccparate Tecciver,

(v) Terreadeour thecupd i Wirelesy set No. 22

ERLON OF ti o reeved by A separite set.

(&) By toek the wits Nos. 1 and 2 ioperhey
e (g Galing between the two units,

-

age 8

'CONTRQY, UNITS F., NOS. 1 AND 2

CLECTRIZAL AlD MICHANICAL

EHGINEERING  REGULAGONS
40. Bias for some of the valves is derived from the filament
voltage drop. V3A has the 2V dropped by the preceding
valves in the chan. V23, which, when on send, has iV
bias, has the grid resistor RAE zeturned to carth, 4V negative
to the hiument of V2A. Delay on the A V.C, dinde is ihe
same amount. . :
41. Switch S4A is incorporated so that the filament voliaze
sct up across the battery valves may be measurea. “ihe
figure obtaincd in this way must be equal to half that obtained
with the switch over in the 12V posidon.

AERIALS
42. Rod acrials of heights not less than 12 ft. and up to 34 ft.
may be used. Horzontal acrials cao be used, the mdin
lengths being cither odd multipies of a quarter wave-lenyia
or a 140 ft. length used with shunt condensers.  Isfermaa
tion regarding the latter type of acrial is given on the power
suppiy unit case. Horizental zerials should be erccred as
high as possible, and may b¢ taken between the truck and a
convenient tree.  An carth spike or a radial carth is also
beaeficial, ' .

HEADGEAR T
Microphore and rcceiver headgear .
43, This has a moving coil microphone and with the Wireless
set No. 22 it is nccessary 0 speak into the microphong at a
distance of not motre.thain 2 in.
tacts on the pressel switch, one set to eperate the sead-receive
rclay, and the other set to switch the microphone iato circic't,
The headphones are also of the moving coil type und aze
" firted with rubber caps to cxclude external moise, Moving
coil units are used 10 give 3 good response over a wide frew
quency tand, as this ;
under noisy conditions. ‘ Vo
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CLECTRICRL ARD MECHARIZAL
PIENIERNG RZG{?U nons

(u) C“’. ard R/l orcrnon of the \\xrdc
No. 22 from uvnit No. 2.
@) R/T <wpcra:.:on from an exehange connected to
. unit No. 2.
(iv) Retroadeasting through the Wireless set No. 2
or through a scparate sendar connevad 10 um(
No. 1 of sianals reccived by a recciver connected
10 unit No. 2.
By to IVI'I'T]&SS sets No. 22 and two units No. 1.
Signals received by one set my ke rebroadcast by
the other throuch the two remote control units
which are co arected tocether,  Rebroadeastng is
always done with the s'mdcr concerned adjusted

for R/T cperation. .
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Fig. 7—Frogt pancl view of Rentote control uxnit F, No. 2

Mechanical details

45, Each uuit is built on a steel chassis.  On the front panel
are mounted all the controls, plugs, sockets and terminals
which are accessible by ruising the froat id. The connec-
tion to the set is made by a snatch plug; the line connections
by terminaisy end the headphones and microphone by
standard type plugs and sockets. Both units arc fitted wi

a magneto.  The chassis is firted in a meral case where it
is held at the back by a captive screw with a large head.
This screw is regdily tizhtenad or released by hand and the
chassis is withdrawn by means of a handle on the front panel.
Inside cachk unit is a bracket for holding the 3V micrechone
tattery.  Unit No. 2 also has a bracket for a 24V bartery.
-The morse key iS catried in a recess in the front penel and,
being mounted on a slide and connccted intzmally, is easily
"athdrﬂ\vob for opchnn. A clamp is provided for helding
the key in posit The case has a cw...zr.g crrap eod 2
kinged front cour, n which is held a card with bried operating
instructions on one side and circuit diagram oo the other,

. TECHNICAL DESCRIPTION (FIG. 1202)

46, The complete circuit of th: two unizs and the con-
pxctions to a Wireless set No. 22 are shovm in Fig. 1002,

Isiue 2, 20 Mov. 1944

deseribed retative to the faalities they provide

< - 47

TELLCCOHMMUNITATIC Y
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The varicun cizauits as determined by the sw m.. selings are

. . S
Operatinn of 1the Wireless sct No. 22 !'rom umt Ho. {

.
)

The switch setings are as followsi— |+ 0 v
S1-~Either pasition.. ‘ o
S$2—USE SET.
S3—Either position.
S4~—OFF. o
The output of the set recciver is comcctcd throuzh saatch
plug point 2 and S2A/2 1o the headpbones of vnit No. I.
The secondary of the microphons transforniar TIA i the
unit is connccted throuzh S2.A'4 and peint 4 of the e.v.z:».!v
plug to the input of the microphon: amplificr in the Tireless
sct No. 22, The send ‘reccive reluy coil L7A in the set is
connected through point | of the snatch plig and 52473
to the microphene pressel switehh and morse key, ¢o: .Lc‘. ed
in parallel in the unit. Signals from the set ucus e
heard unul cither the prcssd switch for R/T er tie r*.,.*sc
key for C.W, opcradon is pressed, when che n-’.v L7A s
actuated to the send ¢ondition (S)[,, S5F operats ) by comnlas
tion of the circuit through point 3 of the snatcn pl_ e
pressel switch also comple:es the microphone circuit throush
the 3V battery and the primary of TIA. Siderons from the
set is heard during R/T wansmission, Note that eitier 22
cxchange or the unit No. 2, according to tae serung of Sl
may call unit No. 1 with the above conditious.

Calling between unit No, 1 and an exchange | 1

48, The switch scitings are as follows:—-
SI—EXCH.
S2—CALL EXCH OR REMOTE OP. _
S3—Either position, preferably EXCH MEC.
S4—OFF.
The bell is connected through the magneto switch C A and
S1A/1 to the nen-carthy EXCH LINE tcrm_.u- and one
side of the magneto winding is connects tirouzh SN/
{o earth which is common 1o the other side of ¢ *a teil and to
the other EXCH LINE terminal. If the exchange cais,
the bel in unit No. ! rings, and if the magne o geasTator
in unit No. 1 is wumned, the magnato is automatcuy cons
nected 33 place of the bell and cails tse exchanze. When
exchange speaks the message is neard in the h:‘odv‘w 13 ar
unit \'o 1 via S2A;6, T1A and S2A/2, aad when i Mo 1
operator speaks (with microphooe orcosel switch clos .:d) th
message is transmitted via TIA, $§24/6 and SL\/L o th
C“Clran"e line. Note that the exchange cn ring unit Mo, 1
if 51 is in the EXCH posigon, whatever the positiens of the
other switches, but intercomunusn: icauion is uz:pasg.o“ unsi
S2 is properly set. o :

13 (%]

R/ T operation from an exchange through uait No, 1

49, The switch positdoas ate as follows:—
SI—EXCH.
S2—~EXCH 0OP. REMOTE OP. USES SET.
S3=-EXCH REC. or Ei QI S’“.\D as required.
$4—OFF.
The output from :h" st receiver is connected through
snatch plug point §, S2A/Y, CIC and SI1A/ .to th® noa-
carthy EXCH LINE terminal. This connection is brozen
by $5B in L"xe set on scnd, 50 d:" maritoring must tc % rried

-, -

out at it No. 1, the Beadphonss teing conmeciad thoouai
S2A/2 and saach plug point 2. The exchanue lng 15 2o
connected via Sl:\/l and CIC throuzh 8247 and saaich

plug puint 4 to the microphone ampliler inpat 1a e 585
this cocnection is brokea by S5t on receive. The coil of

Pvﬁd 9



[TUNICATIONS

. the <.nd’rccc.\.. relay in the set is connected throu'vh snatch
pieg point 1, S2A/5 and S1A.2 to one side of $£3A, which
15 clcsed on seon d 10 complete the relay circuit t..rour'h snatch
p.;g ,-wt 3. Monitorize at urit No. 1, thazelore, includes
arjpulation of the EXCH SEND; /REC switch S3.

-Rebreadeast of signals received by the Wireless sct

. No. 22 . : _

50. Thke switch positons are as followsi— - .«
S1—-Eithor posidon. s
$2—USE SET. L e

. 83--ILither pcsiu'ou. e
. S&-R-3 W.S, 22,
“The: outout from toe ser receiver is connscred throur'a
- sastch pluz point 2, Stand R7A to the SEPARATE SENDEL
¢ tanmdnals, whish are in rum counccted to the moc.u..uon
" iaput of unctzer sender. The AMOD CONTROL (R74)
-is used to adjust the idpur to tl‘is scader.  From snatch plug
eiat 2 there s 3‘30 a conncctien through S2&42 to the
* hwzdohones of wair No. | so thar the rebroadeast may oe
moxitcred fromn the 'c Note that e signals from a sepzrate
" recziver, v' 0s2  oucput Is conuected to t e LOCAL
RECEIVER terminals may be heard at the exchange or unit
" No 2, according 1o the seruny of S1. If no oxtra receiver
"+ i3 in operation, “the rebroadcast may be heard in its place
"By chunzing over 32 wo the EXCH OP. REMOTE Ol’
USES SZT° positon.
v . .
Revroadeast by the Wireless set No. 22 scader
52 ‘The switch posidons are as follows:i—
~ S1—=EXNCIL.
© 82—EXCrl. OP. REMOTE OP USES SET
- i S3—-EXCH. SEND. .
Sé~R-B W.S. 22. : IO VR
- The cutpu: from 3 recexvcr oornectsd to unit \Io 1 is con-
r**:d throuzh S4, S2A/4 and snatchplug pcmt 4 to the
L ;'ﬂ taden e uun.r izout of the Viireless set No, 22, The
- ead Ereuitef vie send receive relay L74 in the set is completed
¢ tucugh snoch plug point 1, S2403, S1A/2, S3A acd natch
.. Pivz point 3, so that the rclav is actuared and 838, S5F in
' :..r et are or:m'ed TEs opening of §5B conrzcts prevents
Cirect 24 of 102 recsiver own it to the haadrhoue crcuit

s 3“«. and r”:ua piugz point 5. The rebroadast is
. 1:,.. d by sidetons from the VWireless set No, 22 through
[helid Tremy

p a7 point 2 acd S2A/2 to the h.ad-\honcs of unit
o ard through
‘ t the exchange if this is connectcd to the
: ;..xCrI. LII‘E t.:mmls

iy . . .
3 . TN B 'R R

-
v

ke ]
3o Lo The ow p‘ t from the receiver may be he
S CIC ead SiAail 2

L c:d‘:ﬂst cf scp:.mtc recclwr by separate ccadcr
2

switch pos idons are as followsi—
1 Either vositon, '
2—C:LL EXCH. OR RYMOTE OP, :
3=Yiticr vosiden, ,
* §+~R.B RELIOTE OR LOCAL RECR.
',-.}“.-: output from the receiver connected to the LOCAL
FRERS tasses trouzh 84 and R7A to the
‘,L'_..\'-:‘..'xtt.. SUNWDER tewndeais oa unit No. 1. Tre
IR0 ke senser iy agjusted by the MOD. CONTROL
Silon e resviver outpul is vonaect wd throvgh
5 CIG SiAE TS, C2A wed S22 o the Ferdphones
LI 4y wlhere nuonitonag is ciraed out. L':u'f wNo. 1
« A Tan<RIe s vh OV"! e s« narnie sender,
BRSTE-I GALSI SRS RN w'"-c“ .: throuth S1AL 10 cither the
.- il ) ]
COWIR LINE or ENCHE LINEG Low~earthy z»rmml

o '-4. .

F’

-'_'«,-.-
NLin m

't\h‘v\ -n's

Lur may

L]
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ELECTRICAL AND }
EXCINEERING

"J’U”‘J‘L
LOULATIONS

The return path for all mrcuxts is through the, common earthy
conuections, . N

Calling between unit No. 1 and unlt No. 2

53, The switch pocitions are as fellowsi—
Unit No. 1. SI—REMOTE UNIT. -
S2—CALL EXCH. OR REM. OP.
© 83--Either posidoa, '
’ S4—OFF.
Unit No. 2. S5—CALL SET OPERATOR.
S6~-NORMAL. . !
S7—Zither positon. o
In upit No. | the drcuit is the same as that described in
para 48 cxcsor that the CONTR LINE tevminal, instead
f the EXCH. LINE tcrm.n'd, is in circuit through S1A/!
lhc unit No. 2 operator may aiso ripg unit No. l, proxxdci
S1 is set at REMOTE UNIT, whatever the other switch
pesitions on unit No. 1, but intercommuaication is icpossibie
unul S2 is properly set.  Tn wnit No. 2 the bell is connected
through the masreto switch to the CONTR LINE terminal.
When the mngne'.o is rung the switch automatically changes
over 10 comnect the magneto coil 1o the CONTR LINE

. terminal in placc of the bell. The other side of the ccil is

connected to the common carthy circuit throuzh S53/4,

S5A/3, S5A/2, the 24V baucry and S3A/l, The 24V
bat.u'y Is connected so that it causes relay B/l 10 operate in
unit No. 1, tbus opening contact Bl o that reley A/l is
rat acn.atcd by rincing, Stherwise the Wircless set No, 22
might be inadverteauy switched to 'c.nd by AI Uit MNo. |
may ‘call unit No. 2 unless $6 is at MUTE, when wc teil in
unit Mo. 2 is shunted through L1B, S6A md CeA. When
unit No. 1 operator speaks the message is heard in the <ad-
phones at unit No. 2 through the magreto switch, C34,

Tlh and C2A. When unit No. 2 oparator sp;:ks (thn‘
microphone pressel switch closed) the message passes via
T1A, C2A and the magmeto switch to line, TL2 ourput
from a receiver, if connected to the RECEIVER QUTPUT
terminal oa unit No. 2 would be beard at beth units L_'lle.:!
S6 is put 1o MUTE.

Operation of the Wircless set No. 22 from uvnit No. 2

53 The switch positions are as follows:=
Unit No. 1. SI—REMOTE UNIT.
S§2—~EXCH. OP. REMOTE OP. USES
SET.

S3—lither position.
S ‘—-OF E.

USE SET.
S6-} ORMAL or MUTE, as required.
S7—Either position,
Atutho 2, $6.is put to NORMAL if po receivar (cor‘m’czed
to RECEIVER OUTFUT terminais) s in operation; or to
MUTE if such a resciver js in operation. Th: ou' sut
from the Wirelzss st No.. 22 recciver passer through m.:tc.’\
plug points No. 2 anzt No. 4 to unit 2o, I, the former frecing
the headphones via S2A/2 in tils unit and the later feading
the unit No. 2, via S All, CIC, S1A/] and the coatrol line.
In unit No. 2 1L~. ToLeiver oUrDE! Passes via the inatued
switch C3A and T lu. 1o the headpiones ma thense f:rm.m

C24 1o the comuntn casthy retuen path. | T6 send from U

No. 2 either ll & merse key or the r.u'mhoac (oresal 5':.'i(-:K\
closed) is used -_r L :;:; onwotthze CGW. ar Ry erziuen
ts requited. Dur cstiag the mense xey or the pucruphone
switch connects e 2
throunh $34:1 aad 1o }.cy OF Wirouzn 8545 presit <\~L'cn, .
o)l\/x andd Li:., sod the geganve Lide mrw SN2 \o u ¢

Um't No. 2.

&

:V Lattery to line, the postase sius

.L'.‘ue ZG !~ Y, iséu
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E.“’:P.ZE?.I'G RIGULATICNS
c..'u5 I... . Y 8%A is at MUTE, the relay A2 is connecred
ectoss the battery and is thus actuated; contacts Al, A2 then
opn..'.c w muis the receiver coanceied to vpit No. 2: In
~uait Mo, 1 e L2 voltape is appiicd through SIA/L, §2A/6
end S1A/3 1o 2 creuit of reinvs A/l and B/l Relay
B/l is vzasTecred as rectifior Wi is a hizh imredance in
this L';:ccdou, tut V1A i3 conducting
cerented, so thnt its caaract Al ‘closes and compleies the
- drevit of the £en d/recsive reday coud (L7A) ia the Wiccless

"set Mo, 22 tarourh S2A/3 ead snateh plag point 1. The set
is thus switcoxd to the send condidon.  Relay Afl is a high-
speed Gme £2d will follow keying from the unit No. 2.
Relay A2 in uait NoT 2 is shunted by the 20 F condenser
CA% ond so vail siet release during nocroal hand-speed reving.
Yohen the VWireless set \'o. 22 1% in the send conditioa the
contacts S$33 cozea so that there is no sidetone back to unit
No. 2 but there is sidetenz on R/'T through snateh plug
point 2 2ad S2:4/2 to the hezdphones at uait No. 1. The
pressel switch ot unit No. 2 250 completes the micropbone
circuit through TIA which coupics the speech toass mrouwh
C3A 1o 182 conuol Line. It unit No. 1, tone passes throuzh
SIA/L, CIC, SZAM azd snatch plug pain: 4 to the moduia-
tioa iaput circuit of the Wircless set No. 22.

R/T cperation from an exchange through unit No, 2

'55. The switch posidons are as follows:—
Unit No. 1, Si—REMOTE UNIT.

' S2—EXCH. OP. REMOTE OP. USES
SET.

S3~Either position.

S4—QFF.

S$5~LX.CH. USES SET.

S6--2ORMAL or MUTE, as required.

S7~-EXCH. REC, or EXCH. SEND, as
-as required.

No fadility is provided for ringing the exchange from unit
No. 2, L 1t this nizht be dose from unit No. 1. When
USES SET, the cxchange

R}

Usnit No, 2.

S'WaCh $3 15 throvn to EXCEHL
indicator ny te tripped or call be run; v—-<.:1 1sed by a con-
denser discharze in unit No. 2. The exchange operator
should tiis immediately. The exchange is connecied
to mc micrepnone and headphone circuit in unit No. 2
thirouzh (ocTol 8345, C34, T 1A, so that intercommunication
38 posmb.,. Viben the exchance is to use toe Wircluss set
No. 22, the sciid/receive swichinz s done by S7A in unit
No. 2. Oa sand, S7A is closcd (EXCH. SEND) aad this
ccnncw t}v' potinvs side uf the 24V b*ttcry mzoui S_.-x}3,
74, 55474 and LA o the control line. The exchange
cornnection to the line is compiated throwh the magneto
- switch. The crcuit action 1n unit No. | is the same as that
deseribad in para. 54, If a wircless receiver is conr.r‘cn.d 10
the RCCRIVER QUTPUT tern.m:us on unit No. 2, 584 is
cﬁ:sca to rmuts the rcccx\cr waic the exchange is using the
e f 7 ' '

1 -
[Sedety

and 1chy AL ds

T:i mu\_ﬂﬂf*;w-»\ :

oot A I N

3 “L'E A

Rerroadeas.y of sizanls recelved by n get
50. The switch positions are a3 follovy
Unit No. 1. S}=~-RE!OTE UMIT. -
S2-EXNCH. 0P, {Z:.‘.&O'I’I‘ co.

t ot uait o, 2

T
SET or CALL KCH. or RE 3. JR. 3

S3—Fitkier position.
v S$4~OFF or R-B RILnOTB ot
LOCAL RECR,
Unit No. 2. S5~USE SET. -
+  S6--NORMAL.
S7—Eitser position. o
The output from ths recaiver at unit No. szc- aoeced feeosy
u:e contrel line throuzh C38 and Al, and al:o Lick to tha
headphone drcuit throuzh the anneto smirch and COA.
For rcbroadeast by the Wireless sct No. 22 “m:*r, die cicouis
of unit No. | is the same as that deserivd in el 3. 54, IfF
tue rebroadaast is to be through a separate send
No 1, the aliernative positicas of switches S2 .u.d
used. In this case, connecton to the VVircless sex
is brolien and made via S-l and R7A to the
SENDZELR terminals and alse via S2A ,6, Tia and .)...L/Z
to thc headphones, ‘The rebroadeast ts rasnitored at uuit
No. 1, R7A bﬂ.n:' adjusted .o ceorrel e input 10 tac ".‘.:d".r.

\
NI

. 22

- A et must cot be connccied to the LCCAL BIECR. weovingd

since its output would be rebroadeast simuliancously with t‘r
wanted signal. Unit No. 2 operator can hear the recviver
output and will monitor this at the remose cad. .

General clrcuit notes

57, Each microphone transformer T1A in the units has its
secondary windings coanzsted as an cad-sidetone circvit. in
unit No. 1 this circuiz comes inio operaton whea the cperates
is speaking to sither the exchange or the unit No# 2 c'rw*-nr
or 1s opccaring the separate seader. At any given insuat
currents flowing in the two windiags of TIA will pss ia
opposite directions throuza C2A and R2B to the hur’morm
(in parallel) and so the currect through the headphones will
bc attenuated. The amount of attenuation wiil dcccm uran
the balance between the external circuit coa.\“u:d from point

3 of TIA to earth and the circwt C3A and R2C from goint 5
to earth, the wiadings 3-4, 3 6 beinginthereto 10 2. The
same pg jaciple is ched in unit No. 2 when the mices ,i"'m.

is usea” Thv‘ condensers C2A and C‘M in both uriss block
D.C. leak rem the remete ooatrol unie ‘mu.r., cand.nsers
CIA, CIC, C38 and C3C perform the same funcuon.  Since
the microphone (.\Ucrophmm, nand, No. 7} used with the
Wireless set No. 22 harzess are rather inscnsitve, the
atteauating and coupiing nerwork R2A, Rid, R3: A I unit
No. 1 is mcludcd for matshing 1mut5 m'o;:"h unic No. }
o the high-gein rmod '.ua"cn ampiier of the Wirsiss set
No. 22. Sum.am', since the recciver ourput transformer
T3A is designed to maich into the moving coil keadphenes

" of the Microphone- and recsiver neadgerr, assembly No. |

used with the 5ei, the resistor RSA s coanected 1o serd
with tbe low-resistance heedphones used at vm' Ne. 1)
rcdu;c nus matching,

POWER SUPPLY U’\IT NO. 4 MKS. I, I AND II

Belef c.Iect.r.c'Ll des;not!on

58, The poveer supply unit caosists basically of a ron-
synchrondus vidbrator unit, uzing a bridge metal recrifier.
It cporates frem 2 12V ..un..:u.t or and mives anproximately
sACTY 7 T

wedy &l TQ l 14, LONWCT
vouzzes are cbtained by the inciusionof seres resisiors in
tie set. fiitered to ensure that the noisc

The 12Y supply is fite
fssve 2, 20 Nov, 1944

X
level'in the receiver due to the vibrator is low.  The Mks. I
and I* are electrically idearical. The MK. I, however, Lias
an additiornal fiter, both RF. and L.¥; to improve
signal/nois¢ ratio aod hum Ic.vl in the Wizeless 52t No. 22,

Lilechanical details
59. The power unit is assembled o3 2 s..wl\. chassis snd
Poge 1

. .
7l

S:?ts \A.TF !

+

at it .



TELECOMMUNICATIONS
F 232

panel.  On the front panel theel is 2 double-pole ONOFF
switch S10A-E: immedictely above and 1o the left there i
& recessed input plug, and above that an inspection lamo is
placed, and a watcn case is fixed to the top right-huad
correr of the panel. At the top, tur bebind the pancl, is
mounted a fuse and bolder of the Lucas tvpe. The chassis
15 of the pladorm e, end hus the smoothing choiws,
-smoedthing cosdeasers and general filtering telow the chassis.
Above thie chassis are the meoral rectifiers, LT, filters and
vibrator, and throuzh tse chassis is movnted the Tansformer.
The whole is caciesed ia a rnetal case, with pizeon heles in
which arc stored a spare vibrator and a card of fuss wire.
The hront is protected by a grille which lolds the waterpreof
coves.  Oa top of the viorztor unit case is mounted informa-
tion in relation to the nerials uted by the set.  Mks. Tand I*
are jdentical except that webbing chapes are used on the
Mk. I* gs egunst a carrying strap of the Mk, I Externally
the Mk, 1* and Mk, I ar¢ identical; iaternally, howdver,
there is addidonal filicring which naccessitates a slightly
reodified assembly. .

»

TECEICAL DESCRITION (FIG. 1003)

60. The L.T. supply is fod into the unit via the input plug.
Between the L.T. positive plug and earth is connected
C23A, tze L.T. positive side being on the plug itseif. This
is to prevent a neise velwee being set up in the battery or
the lead ftself, Further noise suppression is carried out by
C33C, and a cerwin emount of arcing is prevented by the
oonnection of R3IA-B ucross the vibrator coctacts. The
waasformer T4A has an cloctrostatic screen between primary
and secondary fusther to reduce R.F. noise.  Also a shroud
is firted both above and below the wansformer in order to
enciose the winding.  C34A, conaected across the secondary
of the trasformer, is the tuning capagity and its value is
such 3 to odwin optimum wave form from the vibrator.

ELECTRICAL AND HECHANICAL
EHGINECRING  REQULATIONS

From this point the two leads are: connected to a bridg
creuit of sclenium rectifiers W3A-D. From here the
negative lead is taken direct to the H.T. negative contact
in the snatch socket. It i3 by-passed to earth by (€327
for H.F. and C35C for L.F. and its point of entry to the
snatch lead. * The power unit has a swinger choke inpue
filter and for this'reason the positive icad fesds direct into
L28A. This choke has a high irapedance at 110¢/s (vibratoe
frequency), being roughly of the order of 10Uk with no
D.C. flowing. This high impedance means that, owing 1o
the power unit having a choke input, the output is lower
than it would be with a condenser input’ by some 60-50V.
Therefore, smoothing condensers, ecte., need not be of such
high voltage rating.  When the set takes H.T. current the
impedance tegins to drop undl, at about 60ma, the inmipe-
dance is approximately 30002. With this value of impedance
the input is of the condenser type and the volrage is conse-
quently about 2076 higher then with a choke input. The
nett result is a general levelling-off of the regulation curve,
C35A is the condenser used for the input civcuit, It is by-
passed by C53B to eliminate R.F. noisc in the H.T. posidse

‘lead.  Further low-frequency smoothing is accomplished

by L29A and C35C,

61. There are no electrical differences berween the Mks. 1
and I*, -In the Mk, II, however, a filter netwerk has been
added to remove R.F. noise, and a L.F. choke ard condensor
inciuded 1o cut down -the hum level drntrodicad irio the
filament leads. The filter nerwork consists munly of the
chokes L33A.-B and condensers C23H and J, ©35A-3.
This combination filters noise from the leads going to tha
transformer T4A, while ancther choke L33C and ceadenset
C23K filters the transtormer lead from the centre 17y
LT+. The additonal smoothing in the dlament line
comsists of L32A and C32A. In addidos, a R.F. choie,
L?ilci a%d a condenser, C23X, filters noise from the energizing
coil lead,

Issue' 2, 20 Nov, {500
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TRLECTRICAL AND MICHARICAN .
EIGILINS FEGULATIONS - TELECORMURICATI S
e Table 1001 Details of components (Fio 190 aad 350) FRE
g ¥ e CONDENSERS O I
erct.: reference | Value - -T”—"' Tolerance i"" R‘a‘,,,"-'q : [ s -f-‘.h} e
Cl)'i -D .. . Four Sc.cmr'{,*»'{\lﬁblc - e e e e
C\-D° | 3 30pI' : Trimmer ST e T Miea e ¢ v
C3A fo 1 T 150-6C0pT Trimmee R " M'u S
CiA-C - 200 1-15pF ' Trimmer . . C T 1““’ L
C5A A 3S0pF Temmer Vo o ) g,;g i
ceA -l 28-10;1- . Variable, nctting trimmer Lt
o S B bl Trimmer “'""'Mlca by
C8A* © | st pF max. | Variable, serial coupling. Lt ."
A _ 1-7-5pF : Trimmer, . : Y Cers
Cl10A-S . O IuF T .p20%/ o 350V Il r“mc
ClliA - L 20pF %3 : v Peper %
C12A-C . - - 30pF - j;1057 o v.;,sfj‘»f‘C'CL. mica
ci3 . SpF + 29 Lo | Shvered mica
A 160007 ' | i 20/0 T Silvered mica
R I I I ¥ D | g e
-F 001 | o o paerec n
Cl7A-H - : 140pF“F S R 1 350V, o Baper
CI8A-B . 0-0001uF o j;lS‘; S g}ﬁvcmd mica,
Cl94-E - < 0-0005.F 159 ARG
caa . - " 0:002F - ’ " 450V 2 Baper- 1
C2A-B. . . 2uF o ' 350V e
oo "~'7-'4zr oo "+ Electzolyxic” -
Q-G 0 001F 5% 1 -, Flocuolytic
QA " 100uF SO ey | Mia -
A | 300F + 2 °. " Electrolytic
C26A" - T * 0'004uF OEIS% - o Ravered i
C2IA _© . 2004F | LoOETA v Bl i
C28A-B - i 0-005uF . . + .5‘7 . 12\." I:lcc:rolyuc s
C29A-3 . e IOPF - :tloo/o . . Silvered mica
C30A 0-005:F : /o - Silvered mica.
C32A . 0-005uF - - L 450V Paper
CBA-C | OWF R Ma.
cs 0-01,.F 10 o P
- C35A-C . 8uF ° 2,200V Paper -
. . ~- . SISO 500V - Electrolytic
Circunt refirence Valre Tolora ; : -
RIA-E . i) ' g sone | Type
23 00 . + 56'? Ceramic
R33.D 10k £ Ceramic
R2A-M 10002 FbY i Ceramic
- RSA 2202 105 Seramic
R6A 32000 E0 Ceramic
R74-B 470k k00 Cerazie
RSA-B 22kQ 207 Ceramic
?igoAA IMO £10% Eal{bon' .
10A-C ) ) A, gam control .
Ao s 20 Gt o
RI12A 47k i10°/° &razmc.
RI3A © 20k :?:104' Carboa
RI4A 47%0 . ml b Wire-wound
RI5A 10052 +10% Carbon
I}:I6A 8600 , W: gain céonm.l
R17A - ire-woun
RIS e E30% Ceramic
RI9A 69 3‘{10/0 }C{arbon ,
R20A - ' : et. tone coniro
R21A Egig . iigg/{’ Subon .
R22A ,1,50'0.0 :tl*')‘yu Curbon
.R23A C2.50 o Carbon
Yi24A 20-5KQ ) o 5,0 \*hu-'ﬁ()lln\’i
RI54 1900 4: 22//0 gﬁr‘bou] Speciad
RI6A 1ana + 5_0/0 Curbon » wicter
R27A 330 d:‘50/o Carboa j tesistance
7234 55002 +10% Ceramic
RK29A-D 100 © rop Semi-adjustable car.
R¥A : T 0 . =+ 244 Wire-wound
P3A-B 2700 Zi-:?"o/o Carbon
+10% “arbon |

lssye 2, 20 Mo, 1944 ' .
. B CReIR



TEL ECO“MUNLAT!ONS '

ELISTRICAL 8200 HEGUANK A

P14

1

PR FROTMELRIG  RISULATRNS
Circuit refererce ! INDUCTORS v ’ .o
L1A-C R.F. chtoke
L2A-B R.F. choke (filuncut)
L3A Modwadon choke
L4A Acrial tuning
LSA-B Acrial trans. filter choke
L6A Slugged relay encrgizing coil ;
L7A ,ngh -speed reluy czergizing coil (keying)
I2A Recciver anode coil, H.F. coupling
LoA Reeeiver anode coi! H.F. tuned
L10A Receiver anode coil L.F. coupling
L1IA Receiver anode cotl L.F tuned
L12A-B Ist and 2nd I.F. uansformers
Liza Receiver oscillator coil H.F. tuned
L14A Receiver oscillator coil L.F. tuned
L15A 3rd IF. transformer
LI6A Beat oscillstor coil tuned
L17A Beat oscillator ceil tuned
L1SA M.O. L.F. coil wuned
L1%9A M.O. L.F. coil coupler
L20A M.0. H.F. coil tuned
L21A M.O. H.F. coil coupler
L22A Dnive H.F. coil tuned
L23A Drive H.F. coil coupler
I.24A Drive L.F. coil tuned .
L25A Drive L.F. ccil coupler
L25A-B L.T. filter chokes
1275 Vibrator energizing coxJ.
L23A Swinger choke
L2%A Smoothing choke
12048 Receiver oscﬂlator coil H.F. coupler
: 131A Receiver oscillator coil L.F. coupler
X Crrcu refererce MISCELLANEOQUS . =" -
~TiA Acrial meter transformer
T2A Microphore transformer
T3A + Output wransformer
TaA Vibrator transformer _
.S14-] R/T—C W.—M.C.W. System switch e
S2A-B . Wave-change switching, S.P.D.T. SN
S3A-D Wave- d"u‘"c swi tcnmg, S.P.D.T. (earth eontac:)
S4A L.T test s‘vuch, S?2.D.T.
“S5A-F Slugged relay
SCA-B Netung switch
- 87A Seander onfoff, S.P.S.T.
S83A Meter switch  +
S$95-C High-speed relay
SI1CA-B Co/oft switch .
- 8483 Rerzote/normal switch
FlA Fuse (34 $.W.G. Cu. wire)
VIA-E ARP12, variable-mu R.F. pentode
V2A-B ARS, doutle-diode-triode
V34 CV63, output peatode '
CV4A ARP34, variable-mu R.F. pcntode
‘YS‘\ I&\—)DS dOUbIQ“dJOd\-
’ ‘V,C“‘ W)z, ’4 pLﬂtO(.C
TLIA ° Power mput plug (snatch)
SolA-B Sratch sockets (hcau,e’u')
$o2A {nspecdon lamp socket
J1A Key jacks
WiA - Bridoe rectifier (metal)
W2A Hali-wave rectitier (metal) ..
W3A-D Selenivm rectifizrs (powes supply)

Indicator lanps

o>

CLeBetrils of coupouenis Fige. 1601 and 1203)
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Crreunt reference

S14/1-3
S2A/1-6

S3A
S3¢§ ,’1-2
TIA

Teble 1002--Deteils of componeats of Remote coatrol unit F, No. 1 (Fig. 1002) e

— e a—— — >

ERGILEERING  REGULATICI
- Value " Raifng or type
© 15 or 2uF Condcnscr, 2AE
0-1uF AT » = PLU

< 0’5#F R o . ” PD ’\C

L2000 : " .. . Resistor, W

' '. m'(? ® ' . .' "" :¢~. ”. ... » :
IO-Q . ‘ ‘ B . e .'” B RS ".'.
50 . - c e m
500.(? ) K ; ” 1 9 ' »

. 1>500'Q EE L " n -

- 1600 ' S s . variable
Rectifiers, selenium, No. 30 SECIE ,
Relays, W.T., No. 54 - N AP
Rcms, w.T., No. 66 W ,..;'

Ex/RU key No. 73 (cograved S1 on umt)

System switch, switches, rotary disc, 3-pole, 3-position, 2- bank No 3(cugrav\,d
S2 on uvut)

Ex rec/ex send ey No. 68 (engraved S3 on unit),

Rebroadeast key No. 212 (eagraved S4 on umt)

Transfom.cr ‘

o

. " ., ‘y
R, o TR R

© o Cireutt referemce Valus Rating or type '
LI oy KN [

1A © 2uF ¢ 10 - Condenser, 2AF

CA\-B . CIuF SO0 L . P1U

C3A-C 0-5:F e e ',,' P5AC

CiA - * bLF . s o » ’ 20(:

RI1A 20017 b Rcsx..tor, i\V

LIA-B Ulit, choke, No. 1 T

A2 RCx :y, W.T., No. 67 )

S8A Nermal/mute key No. 65 (engraved 56 on unit)

S7A Ex tec ex sead key No. 63 (esgraved ST on unit)

S5A/1-5 System switch (eagraved 58 ¢a unit)

‘TIA Tran:former

'.“.(. ey

Tablz 1033—Details of componeats of Remote coatrol uait F, No. 2 (Fig.

) -~
. PEJC 1&6
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EHGIHEEMIRNG  REGULATIONS
ANAAA O -
RIA. i \
>
i3
o e Zrmieee T
Shi2 C34Am 500 NI
SN, SA.{ | vesaf o ORI
' o3) €3 A
C35A.. ‘CJSO .
o " R ‘
»)
" " Li-ﬁ
] R30A N IR
1 ) l_ f«; k :.'
PIA ’ R .
I Tl
, s CI3A. ) CISCEs ‘
Flg. 1003—Circuit diagram of Supply unit No. 4, 51ks, I, I* and I
vic via LZA '
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fssue 2, 20 Nov, 1944

EN

Fig, 1004—Viizl:g diagram of filament circuits
. . " . ‘ m . ' ) .
TR replaces Tels. P 282, Issue 1, dated 25 Aug. 1343, which has been amended throughout.
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