RX 2 TRANSMITTER - TIO83 RECEIVER RIO82

LAYOUT FOR SHIP USE
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TRANSMITTER TIO83 RECEIVER RIO82 Rx3

1. _ Rediy 'y Transmitter (T1083) and assoceiated receiver (R1082) were originally designed for usc in
zlreraft, but have since been suporscded by moro modorn scots,

The tranemittor and roceiver are, however, retalned in the scervice as
(@) An emergency set fitted aft 1n Destroyers and
(b) As a transportable sob for use by landing parties.
Both transmitier and récelver use plug=in colls and the {requency ranges coyvered are 43 folloys @

Transmi tter (136 = 500/ ke(s. Recelver 111 ko/s to 15 me/s.
(1a5 = 15 me/s.

but when used as a transportable set a full cutfit of ceils is not provided and the ranges availcble are
Transmitter Te5 = 10 mo/s Rocelver 1e5 = 12,2 mo/s.

The transmitter is Master Oscillator driven with onc amplifier stage and the recciver Is of the
tatrdigat! type auploying reaction., Simplified diaprams are given {n Fles, dy ¢ and .

A ronge of about 50 mlles can be expected on the 136 ~ 500 ke/s band: with a suitable aerial
this may be incressed to 150 miles. On the higher froquenclos the range is vaplable.

The trangmdtter was orlginally designed for tranasmission on CeWe, L.C.W. and R/T., but provision
is normaliy mede for transmission on C.W. only, although the additional stores required for L.C.We.
transnission may be found in the scts supplicd to ehips.

Power supplics are obtained from aceumdlators with o dry iLT. battery for the receivers H.T. fop
the tranmmitter {s obtalned from an 80 watt battery—driven motor-gonorators In theo emergency set a Type P
gonerator driven from a 2l=volt supply contained In Battery outfit B.B.E. s used while the trapsportable sob
usts & Type E geherator deiven from 2 portable 12 welt battory.

puplicate batterics arc supplicd with the Transportable set and cach outfit will give approximatoly
8 Hours operation, assuming 4 ratlc of transmlssion to reception tlme of 1 = 3, & potrol driven gonerator
15 provided for charging batterids, 411 the equiment supplied for the transportable set is pocked Into two
handearts,

Flg. @ shows the equipment as supplied to & ship and Plg. ¢ shows the transmitter cnd recelver as
supplied for a transpertable station,

2 SMIT DIL WITS (FI .

Five sots of coll units are supplied, {three only for trensportable stations) cach set consfsting of
2 Me0a coll unlt and an empliffer Stage Coll wnit. The wnits are lettered A = D with an addivicnal set
lettered ¢1. Each ¢oil is rirrked with the froarency band that It covers, The bands are as follows :=

Coll tnit D 136 = 500 ke/s (Not supplied with transpartable statlons)
il t 6F 1.5= 5 mels
L 3= 6 me/s
i " B &= 10 me/s

n oA 10 = 15 we/s (Mot supplicd with transportable stations)

The M«0Ww Coil units plug Inte the left=hand compartment of the transmitier, and the amplificr Coll
units go into the right~hand compertmeht, Fige © shows range B colls units in use, The M0, Coil units have
amuare tops with a number of controls, while the Amplificr eoil units have circular tops, znd with the
exeeption of range D units, 'only one control, A1 the sontrols on the MeO. units are fitted with clamplng
nuts, A deseription of the controls is glven In para, 3.

To assist In romoving the M.0s. Units from the trensmitter, twe smell cms are [itted on tho top of
the units and aro so designed that whon pressed downward together, the coil unit is forced outwards sufficlently
to loosen {t from the contact pins and pormit it to be ramoved without dirffoulty. These arms must be uprlight
when inserting 2 unit as otherwise it cannct be pressod right ln.

Rotaining eatbhcs for tho coll units in both compartments are fitted on the trananitter panel.

With the exception of thé unlt for raphge D, the freguchcy bend covered by each Amplifier Coll Unlt 1s
split into two parts, different contacts being used for esch half of the bend.  Two cut—away slots arc provided
on the teps ¢f the coll units and these slots mgage with & gulde on the transmitter panel, thus providing i)

positions In which the wnlt may be Inserted.

Tho positions =re rarked A and B, 4 being the higher frequency position. The froguency band covercd
by ocach position 1s Indicated against the slots, :theband in uso being that {ndicated azainst the slet angaged
by the gulde.

The M.0, Coil units for ranges 4, B and ¢ cre provided with a coupling switeh (25) with twe
positions merked 4 and B, which cltors the number of turns In tie coupling ¢oil (12)e The switeh Is
situated on the base of the unit and the position in use must correspond with the A or 3 position af the
Amplifiep coll 1,04 I the freguency to bo used requires tho Anplifier cofl to be inserted in position B, then
Ehe MyO. coll switch must be in position . (See Flg. B(1l)).
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TRANSMITTER TIO83 RECEIVER RI0O82 RXS

3» TRANSHITTER (Centrols dnd Fltbings).

The item numbers nueted ahould bs {dentified en the photographs in Figs. 4, B z2nd'C,

BEND~RECEIVE SWITCH (3) A switeh eontmlled by an arm on the left=hand side of the tranamitier. When
in the "sendt pesition (up) the switeh conpcets the zorial apnd plude supuly
sireuits vo the transmitter znd swltelos on the H,T, goner t.r, When moved
to the MRecelve! positien (dovm) the switch trensfers the acrlal to the

reselyer dnd switehts off the transmitter. (See alse para. 7 "Listening Tarouzh tnith for dotetls of tac aerial

conneetlon when the listening=through unit {5 In use.)

OSCILLATORY CURRENT AMMUIER (&) An ammetor (O - 3 amps) maried M.0. which indicaves tlie osciliztery current
in the'¥,0, circuit,

ANODE GURRENT (TOTAL A millfammotor (0-150 m4) mearked WPotal Inputt vhich is cohnocted in tha
INPUT) HILLIAMIETER (5). négative H.Q, lead, Whon the Grid Blas swlten (B) 1§ In the "Tuner
position the meter registers the ghode curpent teken by the M0, valve;
whon all switehes are S0t to the transmit position and the morse koy Is
pressed (eor the Grid Blas 3witch set to MR/TM) thc meter indicates the
Total ancde eurrent taken by the transmitter valves, THE metér can 2180 BS used as.a tunldg Ihdlestor when
meking finel adjustmonts to the amplifier cireults with the amplifier valve in use, as o Mdip? will oceur in
the meter redding when the ouiput stage Is broushi inte tuno with the M.0, Stagc.
GRID' BIAS SWITCH (6) An eleven pesitlon swlitch marked nAmplifier grid Blash which controls the blas
cpplied to the output velve and conseguently the power output of tho sob.
The switch hes two sectors morked CuW. and R/T rospectively, each seober
having five poaltions, In eithier sesctor mavoment of the siwitch Trom
positien 1 to 5 progrossively decreases the grid bizs and incroases tho power outputs. Witk the switeh In The
R/T positions the morse key is short=circulted and a continuous "long! {,0. tho "Cerricr Wave! {s radicted.
Fesitiong 3, 4 and 5 oh thi¢ R/T stde are morked in Red and should NOT be uised for R/T &s in thesc positions o
strong earrier with negligible modulation is tranamitted. A middle pesitfon betweon the C.¥W,. and R/T scetors
is marked #Tune" and with the switeh in this pesitien the morse key is short circuitoed and a large blas s
dpplicd to the ampliffer valve sufficlient to render it fnoperative., It should be noved, however, that until the
set 13 neutralised, slizht radiatlon will take place.
AERLAL CONDEMSER SWITCH (7) & four positdion switch which is used to lnsert up to four condenscrs in
series with the serfal 1n order to incrensc 1ts natural freguency, whon
necessary, and thereby assist In tuning thc Amplificr stage, The switek 13
marked "Serles AE Condenscrt and the positions ore letterod A to D. It is
adjusted In conjunction with the implifier Tuning Control to give maximum

radiation,
AERIAL AMMETER (6). An ameter (0 = 2.5-amps) marked maerial Current? whieh I's conhectud in the
acrizl eircult ond gives on indication of the cwrrent in the aerinl,
NEUTRALISING CONDERSER (9). & variable copdenser with o smll control knob rorkod MNEUTM and o drim type

scale graduated rrom @ = 100, The neuprslising efreult in which this

condenser s comnected i3 uged 1o provent feed-boek from the amplifier

eipeuit and consaquent interfeorcnce with the stebility of the M.0. as & cone
troller of the transmitted frequency. When noutralising the condensar Is adjusted untll the Houtrolising
ammeter (21) recds zero;

Ma0u TLWING (114) (11B)(11C) Tuning contrels by means of which the M.0. ¢ircuit and heneo the tronsmittod
(et 1Ly sy (411 .0, fraquency fs cdjusted, On Range D conrse and fine tuning Is provideds

COIL UNITS).
H.0. COUPLING (128)(128)(12C) (Controls the coupling betwech the M.0. cnd implifier eircufts by varying the
(MiOs COIL WNITS B & C) position of the ‘coupling teils. AT the higher frequency end of the range
covered by the coll in use the coupling should be lovse; =t Tho lowcer
frequency oné o tight coupling (higher dizl roading) nay be uscds
M.0, COUBLING SWITCH (264)(26B) Sco pords Ze
(26C) (.0, COIL UNITS 4, B & C).

M.0. GRID TUMING (10B)(10C) Contrel z wvariometer in the grid cireuis of tht M0, Stogh and fs ccjustod Lo
(14.0. CGOIL UNITE, 4, B £:0) give 2 moximun reading in the M.0. Osefllzatory Current Ammeter (L), Tho
upper half eof the dicl Is calibrated roughly in ke/s and 2i cpproximaté 1.0,
tuning adjustoent can be obtalncd by setting this dial to the remairoed
froquency and tuning ron the M.0. Tuning Centrel for maximun recding in the
M.0. Ossillatory Clrrent Amctor (4.
RANGE SWITCH (13) 4 tiyo position syitel whilel brings in oh sdditlonal fixed tuhing condenser in
(11.0. COIL WWIT C1) the H.0. eseillatory clrcuit. The swiveh sositions cro nerlked & &5 and the
range ever which sach position ds used is morked oo tho unita
AMPLIFIER TUNING (164)(16B)(16C) Tuning controls by reoans of whleld the Ampliffer Dscillatery Clreuwit (che

(1601) (17 (18) aerial cireuit) fa tuned. On Ronge D eonrseiand fine tuning controls cre
provided,
TRETT-TIHNE SWITCH (20) 4 double pele twe-way siwlteh raried "I'rdnsmit-Tunet which, In thi ttunet
position, connects the neutralising cmoeter (21) and the peoo lomp (282) in the
: carth lezd of the transnitior,
HEUTRALISING AMMETER (21) 4 armetior (O - 0.5) walch is uscd ¥hon noucrallsing She transnittor ond

also wmhen tuning, on oll ronges oxcopt on range Do The poo Inap (22) is
in sories with the motor and ccus both os a fuse cnd zn indicating device.
i (Sec nlso Meutralising Condensel (3)).

SLRIZE LAATH CONDENSER (23) A deeocheble condenser yirieh {8 Inserved (If necesscry) in the transpdtton
gerth lead o increase tha natirsl froquonoy of the serinl elrouft fthen
ustng ¢oil units 4 and B (i,e, on froquodeiss abova 6,000 lefs)s [The
hook terminzl is connesctod tolthe corth (centro) torminzl on the noutrol=
ising unit (19) and the earth lond is cennocted to tho other torainal.
This condenser moy not be requirod thien using o siell dordcl,
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CERIZE CHOKE (24). i detechable choke which s inserted in the'Wey Com® lesd to prevent un-
winted oseillations belnz set up in this pert of the ciroult when uslhg
gell unit Cle (o€ on Iréguencies 1,5 L0 3 mefs). The hock terminal is
gonnected to the “Key Comd (right hand) termingl on The neutralising uwnit
and the Mgey Com! lsad 1s conaceted to the othor terminal,

CEVERATOR STARRER (L5) ah elsctrically operatéd sterter ©ar the moter geaarator, The starter Is

eantrolled by the wsend=roceiven switeh (3).
HOTOR OEMNBRATOR (46) 4n BO watt = 1200 volu moter generator which 1s driven from the 12 volo

accumilator and supplies H.T, for the branamitters .
CoWe = 1,004, SwWrres (47 & tumbler switeh waleH brings dnto eireult an interruptor dise in the

generator in order to produce I.C.W.

Lo PUETEG (TRANSHMITTER).

The prooedure for tunlng ls given in detzil in pare, 5and inv order that The reason for the diffcront
pperations may bé nnderstood the following brief cutline of the requiraments and how they dre et 1= glven
belew 2=

[2) The Master Qgcillater Cipcult must be tuncd to the refuired frequency in one of TArGe WEYSe
(1) By guL,T.ini, on known adjustmonts (NOT a very rellable mothod on H/F) ‘
{(ii) By the receptd on method, the receiving adjustment having been obtained previously by tuning
t ie rocciver to the station it {£ desired To call.

r
8y

2.
o (111) By gumetir,

*ho Shird method might be used in.a ship but in & temporary shord statlon a wavemeter ls wnlilcely to be
evailable,  Of She penaining alternativés the reception method 1s the most satisfactory and 1s the one deseribed ‘
in dovall.
(£ The amplifier tuncd clreult (The aerdal ecircuft) rpust be brought into tune with the M.Ce clrcuit,
This can/be achieved In 'Thred viays.

(1) By rendering the Amplifier valve inoperative and fceding forward encrgy from the master valve,
Tho neutralising condenser (9), which 18 normally adjusted to prevent this happenlng, 1s
deliberately thrown out of adjustment for this operation, It follows that when the Amplificr
circuit Is tuncd to the Mu0. Circuit the feed forward will be o maximum and henee In this method
tna anplificr eircult is tuned for maximum reading in the ncutralising zmneter (21).

(11) The enplifier circult can be coupled to the recelver via the listening threugh unit and breught
im'.o tuns with the recolver, When the amplifier elreuit is tuned to the same freguency as bhe
receiver the sonsitlvity of the recolver will increase and signals will be louders

or (11i) Tho empliffcr valve ecan be operative and the clroult tuned for mazimum radistfon. This nethod -
suffars from the dsadvantage that when the jey 1s presscd with the circult out of tung the ancde
current (total input) may be dangerously high and there is also 2 danger of tuning to 2 harmonice.
On Range I this method Mas to be used but approximate adjustients foy be obtalned by tuning to
the vecelver before the koy Is mressed.

A ccmbination of all three methods 1s usad In practices

(e) The transnitter must be neutralised to prevent the froouency stabllity of tho swaster cireult beilg .

upset by focd=back frem the output elrenit, Thore 15 only ono wey to do this and it is exactly the

sane operation as method (1) In the tuning of the implificr elrenit, with the addition of the

adjusting of the neutralising evndersor to beldanse oUt the feed forwards No provision is nade for

neutrallsinz on Rango Da .
It gheuld be appreciated st an alteration to almest any one of the transmitter controls will 2lter

tho froguency of Liae master circuft, 50 that censtant roadjustoent of this circuit durlng tuning s

NeCCSSary.

5e_PROCEDURE "FOR TINING.

{(2) Tune in on the veceiver the station 1t is desired to sall (sce pora, 8 for detailed proesdurc). If
tn I3 nucossary te scorch for the station use Nfroe recelvert fec. listening=through unit (25) net
I UsSG,

(b} Soe that the "Send=Receiven switch (3) s down to “Hoceived and conneet up the Iisténing=throuzs unit,
1T not already in uses This has the offect of coupling the recciver to the transsittor,

(¢) Insert the oporoprizte cofl=wnits in the transnitter; sct 2ll controls to zerg, ond see that the
ooupling switch (26] on the baose of M,0. units 4, 3 & € 15 set to tho correct positicn for the
fraquency required, f.o. the lettered position used (A o B) must bo the sawmé a5 the lettorcd
positlon in which the Ampliffor coll has to be Insarted to cover the frequetey requlired, os
detarnined by the ronges porked on the fmpliffer coll, ©1 MO Coil (mit hos a ranes switeh (13)
on the tep of the unit and thiz muat alsc be set To the range roquirod,

If using coll units 4 or B sop Note (1) bolow,
1T using Ccil unit C1 see note (11).

(d) IT usifg pofl units B or ¢ (3=10 mo/s) sct the M.Oe Orid Tuning (10} to the frequency required,
using the calibrated hzlf of the dial,

() Set tho Orld Bilas switeh () and the *Transnit-Tune" switch (20) e the Neutrellising unit to

Tunate  With the orid Bias switch In thissposition the morse ey 1s shorted and the iaplificr

valve Iz blassed to such an extent as to be Inoperatd ve,
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(f) Zet the meutralising Condenser (9) to zero or 100 (unnesessary if using Renge D). This throws the
neutralising eireuit out of balence ahd permits "feed-forward! To take place,
(g} Totaln spproxivete Anplifier adjustments as fTollows :-
{1} Tune In any atztion on or'npgar tie reguired fraguency.
(11} Put The serial Condenser Switeh (7) To the pesition wadeh gives Loudest signals. (Thls will
Ayeys be gesitlon MO when fisingirdhee D.)
(141) adjust the =ppliffer Tualaz Cortrel (16) te give maximum sizdal strefgth.

I no stations av all arae woriing omit operation {g) and try ail positions of the azerlal peadenscr
8 Aauplll ter Tuhlng Contral Waen carr'ying out operation (n), es ocutlined under Amplifioy
ghed (1) (sep para, W), For ranze D only use Amplirisy Tuning ¥etrod (111) In cperation

() 1T using ooll Dndos 4, g O adjust she ecoupling deatrsl (12) ih acdeckdanoe With the falldiing
g gutaey If ‘an";in* aear the higher Iroquency end of tho range covered oge & locse coupllng =
H near the Lowor ond; wse @ #lght couplinsz ‘(abaut Mo, 7 or 5)s

(1) Sue taat Thy reveiver 1siadjusbed to thostatioh o 1s dedired vo call and than u=-plug Lhe rogolver
lgad at The roeclver, Chock Chal tho resoiver is:sti1l oseillating znd thon Tura the

r T centrol clockwise a smell amount so as to Inerdasc the setting beyond that normally reguired
rer vgecnolod,  Dectiase the setting of the velume cahtrel {(71).

fk) ove the Sead=Roceive Switeh:(3) upwarda to the "3end? positicn. The .. Genorator should starts
ding cn Bie Tetal Input millfamicter should be zbout 20 miiliamps on Range I g about
15 =30 milllavugs on the othsr Panges,

(LY Adjust he ¥.Q. Tufitng Controls ond tune the M.0W ciréulit fo tha rocelver doad=spaee. VWaen using
Ranges 3 And0 Adiust the prid Tz (10) as pecessary to keep o reading Showing fh the MaOs
Oseflla tory Current dmeter (L) l.e. keop the M.0s stagd aseillatings Provided the rueeiver res
actlon and volume controds ere correelly-adjustod aclear C.ile note will be heard as the M40. 1S
brenzhit Inte tune, and there will be ne difficulty ia tuning 86 that tho Trogusncy of the nola
heard dsereases unbll 10 vanlshes p the Wdead-§pacet, only to ro-%ppear agely on the ather side If
the tuninz movopent is continued, .

(m) T uslng Hanges B or ¢ slightly readjust the M.0. frid tuning (10} to glve nextmum recding o the
Is0e DSeillzbory Qurrent Ameter (L) end thon aszein adjtst the Me0s cireult to the rocclver desd-
spacgy 1 necossary.

(n) Adjust the miplifior Tuning Contrel (16) for maxifum beading fr the Heutralising Millianwoter [21).
IT operation (g) was carried out eorrectly very llotle re-eadjustment will be nesessary. 1T, o
Rangos 4, 3, € and CY, 1T is dosired to try for better resgults by uslng another sonfal condenser
siiteh positicn, the dirccticn of mevetient 6F the Ammlifier Tuning in crder to follew up whép tlie
‘giplteh Is moved Cfrom D towards & (right to left) will be anti-cloekiise (right vo left) und vico
Versis 4 Dum moy bo heard im the telephones as bthoielreuit is brought Inte tune, Ghould it Do
found thaf absivions § or I give best results on freguencies above 6,000 Ko/s when the Series Earth
Cendénsar (23) s s clreuit (3¢e note (1)) try rémoving cchdenser and rebunc. 'fhé Seriés marth
Oondenser may not be requivred with o short aerlal,

{r) raeressa (or decredse if previoiusly sot to 100 tho seuvting of fhe Meutraiising Condensor (%) until
the noutral [sing amicter (21) reads zero or give minimim deflection. ‘Tha Hum referred ©o in (0)
chove will deerease as the condenser 1 adjustod, I corrsetly adjusted furthor movamont of the
condonser will ihoroage the ammater reading, The trenamltter is noW neutralisecd.

(p} Reacjust tae .0, sircult te the reeciver dead-spuce, 1f nosessery, and If using ceil units C1 oo D
look all contrels by means of the-clamping nuts previded.

L6) Put the neptrallsing unit rralisnlt-Tune" siiten (20) to "péhsmity dhd tho Jrld Hi1as gwiteh (B6) te
CoMh 14

(r) Flig I ohe rocolwor corial so as to be able to Miston-out before pressing the tlorse Koy

(s} Pross the Merse Key (Z7) and make g finol adjustment to theqAmpliffer Tuning (16) .ox (18) %o give
mexlmer rosding fn the Acrial Ammeter (8) (or alternacively minfmum reading in the Total Input
Milllanmeter (5)). The regding on Lhe Total Iaput millfammeter should hot excaed 70 ma,

(t} 1f 4sing Hanges 4, B or O, adjust the coupling econtrol (12) te the pesition of optinmum cewpling by
depreds!ng thy coupling until the aerial current begins te drop and theh inerexsing the coupllng
slightly, It will De necessary to Feadjust the H,0. Tuiihg after altering the coupling and this
muss he done by ag®in unplugeing the recelver aerial, pressing the morse koy and tuning to the
reeeiver dead-spaco. It may slse be necessary to mike 4 slight =djustment to the aipldfler tininz
(16) o =ive navimum gerfal curtcht. OR complebfon loék @ll caficrols by medhs of the elamging nuts
previded and plug In the recelver serial laad,

(1) ndjust thi grid bias swlteh (6) zs neeessery, Lo Zive the output roquired. CWW.1 Is the posicion of
levest power and C.W.5 the highests MNeyer use more power than the elrcunstences require,

(v] If using R/ set the grid Blas Switeh (6) fo R/T 1 or 2 (néver use studs 3, [ and 5, widcl aremarked in
rod), Sposk Inte ghe microphonc md chiek that o RIek! gecurs 1n the derial amueter recding,
_ This W11l Indicato that the carricr wave s belng modiulateds s
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NCTE =
(1) For frequencies abeve 6,000 Kefs (coll units A & B) insert the series Earth Condenser (23)
(unless knoyn to be unnecessary In the earth lead on the Meutrallsing vnit.) The hook
torminal goes to the contre terminal on the unit and the tarth lead displaoced go0s to the
other terminal on the condenser, This condensor is not lilkely Te be requirad with o small
aerial,

(i1) For the renge 1e5 = 3 me/s (coll unlt C1) insert the series choke (24 ; In the "Key Com! lead
on' the Neutrallsing unit, The hook terminal goes te the risht hand torninal on The Neutral=
ising Unit, and the lead displaced goes to: the other terminal on the choke,

(£11) If the M.0. adjustuonts aro taken from a chart, or are obtalned by using a wavemetor, the
tuning procedure will follow the same lines as detafled above, the known adjustment taklng
the place of that obtained by tuning to the receiver dead=spaco.

(1v) When the listening=through unit {5 In cireult the reoceiver must always be switched on during
transtissions, In order to bring into operation the limiter valve, whicH acts as o safe
device Tor the rocelver,

(v) Some radiation will take place all the time a "feed forward" current reading 1s showing in
the neutrallsing milliarmetor prior to neutralising, and it must not be assuncd that thls is
o safe nethod of tuning when W/T silence is In forece,

(vi) when switching from "send" to "recelve! take care that the Vsend=receive’ switch arm is
pushed right dovn to the "Receive" position and not left midway in the nOrfh position.

(vil) The Ms0s Tuning dials are so graduated that an incroase In dial resding produces o decreass
in freguency,

6. RECETVER PLUC~IN COILS.

The receiver Ireguency range of 111 ke/s te 15 me/s 1s covered by iieans of fourteen sets of plug-
in cells, (7 scts enly in transportable outfits, giving a freguency ronge of 1.5 = 12.2 pe/s)e

In cach set arc two coils, oneé marked Mihede" and painted green and the other rarked "Aerialn and
painted red, The cofls arc lettered 4 = P (omitting I and 0), In sets of later menufacture, Coll K 1s
roplaced by 2 coll H1, which s fitted with & switeh with two positions covering ranges 1500 = 1800 ke/s end
16800 = 3000 Ke/s. This eell was introdused 2t the same time as C1 Range coll unit in the transmitter, In
order to gover the band 1.5 = 3 ne/s with one set of recelver coils,

The Ireguency ranges covered by the colls arec as follows =

& 15 = 12,2'mc/8 = B 2,5 = 1.5 mo/s,

B 12,2 = 9,5 J 1500 = 1200 ke/s )

C 9e5= Bs5 1 K 12000 = 785 ke/s )

D B5= 7 L 785 - Lioke/s)
E 7 = B M Lpo - 280 ke/s)

E & o= N 280 = 170 ke/s )

6 L - 2,5 P170 = 111 ke/s )

HI F = 1.5

* riot supplied with the transportable station,

These ranges arc merked on the inside of the valve cover on the receiver but coil 41 range is not
dlways Included, (Colls A, J, K, L, My N, F, are not supplisd with transportable sots)e Some «of the range
coll boxes carry a plato on tho side of the box glving details ¢ the ranges. Aerlal colls L, M, N and P are
fitted with 2 two-pin socket whjch was origfnally provided for connecting up @ D/F Loop Aerlal in alreraft.

J and ¥ jertal coils are sometines supnliod with these sockets and when so fitted the colls are marked J

and K®  (Sec Flg. B(111))a

Te RECEIVER, Comtrols amd Fittings.

The iten mubers quoted should be identified on the photograph in Flg. Ce

ANODE COIL (73) A plug=in coll wilch completes the tuned anede circuit of the 1st valve,
Anode colls are palinted green.

ANODE TUNTNG (74 The prineipal tuning centrel on the recaivers The didl is fitted with
a slow-motieon device and controls a condenser in the anode circuit of

the 1st valve, Tuning is sharp,

REACTION CONEROL (79) 4 potenticmeter which varies the H.T. Voltage applied to the detector
valve, When the knob is turned clockwise the detector valve can bo madoe
to cselllator and this oscillatory candition s used to provide lccal
oscillations for ¢,W. roception, The reaction control is also used to

improve selectivity and sensitivity.

VOLIME CONTROL (71} 4 potontiomster which varics the H.T, voltage applled to the scroen of the
15t valve, thersby controlling tho gain of the valve.

AERTAL TUNING (67) The aerlal circult tunlng condensers Tuning s relatively flats
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JERIAL COIL (66) ) & plug=in eofl which cemplétes the Acpizl clreult, JAerlal colls are
painted rod.
COVEE FOR VALVES (99) This cover emm be removed by wnscrewing thie centre nut, Undernectii orc

the five rcesiving valves, (On the Inside af the cover ls o 1ist of the
- froquency ranges of the plug=in colls.

AERTAL PLUG-=IN POSITIONS Mtemative derial plug=in positlons glving tight br 1vose coupling to the

(1ob) (105) receiver, Fach positicn connects the nerial te the reeelver through a
condenser, & saall sapacity belng used for the locse coupling position and
a larger capacity for the tight coupling.

TELEPHONE JACK (100) cennection for tolephones. .
I/C JACK {101) A plug=in pesition for intor-copmunication in ~irercft,

POWER PLUG 4ND SOCKET (102) & plug fitting whiech conneels the H.T. and LT, power supplics to the
receliver,

ON=OFF SWITCH (93) & double pole twoeway switch whilch mzkes ond brozks . tlie [.Te4ve and LelesVe
loads. Ocre should be taken To sec that tho switch s to WOFFNM whaen the
receiver is not In pse In ordsr to conserve bobbery supplies,

EARTH CONMECTIONM (103) A plug conneetion for the reeeiver sarth load, The lead f5 taken to the
© eorth torminel on the neutralising unit (19).

LISTENING THROUDH WMIT (25) & small unit of moulded material previded with three connectionss Twe of
theso connoetions erc teken To the tronsmitter ond one to the recelvols
When they are ephneeted In thls woy tae recciver is pemamnently comected
to the acdrizl vie o fixed eondmser Incorpordated In the unit and whon
transtilssion 13 In progress the operztor is able to receive during pauses
in kls transmission, f.e. ho 1z able to listen-throughs

burinz reseption the transmitter derizl inductance (tuned to the sane fregueéncy) Is connccted o the
recelver asrial Inductance resulting in an ineresse in sensitivity end scloetivity beyond those normal ta
the roecivors )

75 provent damge To the roceiver during transnission a Mmiting volye (55) 1s connceted deress o
recaivor Inpit circult end for this resson the receiver must always be switched on when tuning the
transnlcter with the listening=through unlt In clreuit,

Listening=throush {s not possible whon transuitting R/T.

By renoving the milled recelver cerlal plug from the listening=throuzh undt end mating 16 with thoe
milled socket connocted to ohe of the transnitter leads, the receiver is connected dircetIy ta the scnc=
recolve switeh and Is then completely disconnccted from the serfal whon tronsmitting.  Tals panmer of
connceting up the recelver is rof orred to ss piving a Ufree recelvert o (Scc Plz, dj.

He OPERETIQN (RECEIVER)

(2) Flug in the zerizl and znode cofls which cover the required frequency, A table showing the Iromency
range covercd by each coil 1s printed inside the volvecover situated on the front of tha rocelver
pancl, :

{b) Insert thc recelver acrial plug in the tight coupling position (60) on the recofver and co.ncet The
ovher end of the acrfal lead to the listening=through unit f the listening-through unit is o be
used, If "fros receivert 1s required conneet the aerial lead to the milled plug wnich s on mme of
the o leads mmning from the tranamitter to the listening-through mnite  nppesTocelvert should
be used when searehing (See para, 7 above).

{e) See that the earth plug (103) and power supply plug {102) are in position and tiat the H,T. and L.T,
batterics arc cannected up.

PUt the battory switeh (98) to the WON" position, The dlal lamps should 1ight up, Put on the
telephone s,

E=]

(e) Turn the volume contraol (71) clockwisc o the maxmum volume positvlons

Starting with the reaction contrel (79) turned fully anti-cloekwise slowly increase reaction oy
turninz the control clockwd se until the recelver starts to cscillate, This will be indicated by
g tplopt in the telephones and'a siight rushing seund, To check that the rocelver ls cselllating
place = finzer momentarily on the osclllation uvesting pin (81) situated clese to The reaction
eontrol, A Welick! indientes that it Is oscillating, The reeaiver nomally has o quieg back-
ground and a low "nolse lovel? does not Indicate that the receiver 1s faulty or inschsitive,

(f

—

(2) Tune on the zerial and anode copdenstrs (67) (74), keeping the dials In stop and slightly readjusting
the resction ¢ontrol, as necessary, e maintaln oseillations, until the desired signal 1s heards
The anode tuning 1s sharp and the acrial suning relatively flat, Seerching, especlally on the
higher frequencles, shotild be carricd out by nemns of the slow novlon anode tuning dicl, the acrial
elreuit belng subscguently brought into tine. :
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(h) IT a stranz sizgnal fs being received an inerease in scloetivity can be cbicined by first roducing the
gignel streonghh by means of the volune centnel (71) and then increasing the strengeh by carcful adjust=
went of the redction contral (79). The velume ¢ontrel should be used to llmit very strong Cel.
signals as cthormise there is a pessibility that the lecal oselllations may be %pulled into step®
with a consequent loss of the hotersdyne note, For Very strong slgnals use the altemative ( loose
conpling) acrial temiinel te obfalin mexioum selectivity., A reo=adjustment of the ceoridl tining ecn=
denser viil be neecssary If the acrial coupling is chizngeds

(3} IT & wealk SuWe Sichal 1s being received maxinm sensitivity 12 obtained when reootion is reduced to
the lowest value which srill maintaln ozcillotions.s Make @ f£dnal slight adjustpent of the tuning
eontrols after re=sotting the reoction emiral,

(k) Ir o wenk T.CeWe signal 1s being recelved on the hizher frequéncics get the yolumé concrol Lo maxioun
and the reactich control so that the roeciver is on the verge of oscillatfen, [hder those
condi tions the correct tuning of the acrial cireult will be accompanied by & tendency of the
réceiver to csclilate, When this Indieation (that the acrizl and anode clrcults are in tune) is
cbteined, roduce thc reccticn ds necessary,

(1) If th= siznal being recelved 1s R/T or strong I.C.W. decrease thao reaction until the receiver fs
Just nat oselllatlng, readjusting the tuning as necessary.

NOTE ¢ Care must bo excreised in using the reastlon control that excessive renetion does nol occurs
Excessive resetion will produce a loud howl,

BRIEF TECHNICAL [EIAILS.

(Further detnils will be found in Air Publication 1186, Section I,. Chapter 5 and Ssetion 3, Chapler 2).
9% TR-NIMITTER. BENERIL DESCRIFTION,

The tronstitter eonsists of o Master Oscillator Stage and cne Anplifior Stage. Frequency: ranges of
136 = 500 kefs and 1,5 = 15 re/s ore coverod by rive sots of plug in coil units, The type of circult
enmployed chanpes with the cail unit in use and dotalls are given in paros. 11 te 15 below.

Two Type VI25 valves (B velt 2,2 amps) are used,

4 switen (7) Is provided on the transmitter by mieans of which ong, twe or three small condenscrs
noy be fneluded in the acrial slreuit to raisé 1ts natural froquency. FPosition & gives the highest, and
Fositicn D the lowest notursl fregucney.

Extemesl to the tronsnittor o further eondensor (23) may be connceted fn the ecrth Lead when
difficulty Is cypericneed [n roaching the highost fregudncies. Thls condenser is shunted by an inductive
resistance so that ne steady charze can aceumulate., Such a charge vould raise the chasels of the trans-=
mitter to a potential other than carth poteontials

The neutrzlising winding (28) 1s provided to prevent fced=back In the ampliffer circuit. (See
Admiralty Handbook of W/t (1938) Vol. IT parze KLO)e = The winding is connccted back to the grid of the
amplificr through the fixed condenser (29) and the varizble condenser (9) énd neutralisation is effected by
adjustaient of the condenser (9). The fixed condenser is connceted In serles to prevent damage in the ovent

of an aceldental short=circult in the variable tondeniscrs

oylng 1s effceted by joining H,T. negative to L.T. negative through the blas unit as shom in
Fige By It will be seen that the oscillator is keyed as well as the amplificr,

-
The chokes (34)(35) in the H,T. positive and negative leads are for the purpose of prevenbing

R/F energy frem reaching the generator, and also to prevent any tendeney for thls circult to resohates N
The ehcke (36) 1n the srid elreuit cnsures thot the R/F drive fram the oseillator is not short-elrculted via

the mierophone transformer and the bias gipenit,

For R/T, modulation Is offceted by connceting the sccondary of a micpophone transformer (30) in
series wilth the amplificr pric-blas arrangement. -Thore 15 thus fmpesed on the steady ‘grid blas a cemponcnt
which alternates at specch frequency (see Admiralty Handbook of W/T (1938) Vol. II pares N23)e

s A elreuit diagram of the trensmitter showlng ranges B and ¢ {5 glven in Flge. D and sinplified
dizgrams showlng ranges 4, £1 and D are glven in Flg. E.
10, HOWER SUPELY,
HoT. 2upply is cbtalned frém an 80-watt motor-gencrator (235) (80 mi, 1200 volts) drliven from a

battary while the B=volt filamont susply 1s obtained from Pour 2 volt ccowmlators (L43) cennceted in scries.

In ship installations, @ Type B motor=genorater is used and is delven froma 24=yolt battery con-
tained in Battery QUSfit B2g, Transportable scts uss @ Type E motor-gencrator which requires only 12 yolts
Input and this is obtoined fran o portable battory.

The péeaivir filanent supply 18 obtelned from o gepardte 2=volt acewMlator (106) anda 120-volt
dey battery (107) is used to provide HoTe (ste2lso paras 1)
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11 TYPE QF GIACUTT,

Rénge Master Applifier
Oscillator Clroult grid Excitation : gseilldtor Cireuit Grid Exeitation

] & Setween 4ncde and  Direet inductlve via Botween Anode and Mutuol Inductive from ..
: . orid (Fartley plogking condenser, filament. . Master Clrcuit.
. i Osclillator) : | (Variable)
i pac . Batween Anode and via cga of vaelve Botwoen Anode and Mutual Inductive fron
- | Tilament. ! controlled by partialiy filament. | Mastor Cireult.
. i ! tuned grid cirecult. | | (variable).
! i t I 1

e1 ! Between Anode and | Direct {nduective (via ! Letween fnode and - Direct inductive viz

| Grid{Hartley) blociing condenser) - filament. . coupling condefiscr.

B 5 Betiwoen Anode and i Capacitive

i .} ‘orid (Colpitts Osc)
|

Betwoon Ahode and | Copecitive

]
|
!
\
i
i
i ilament.
1

i
|
1
i

12. RANGE D. (Secc¢ Adniralty Handbook of W/T (1938) Vol. I1I para. K9)

Reforring to Fige E(iii) 1t will be seen that on the lewer frequencies the naster gaclllator eircuitv
15 2 colpitts oseillator in whilgh reaction is obtained by apolying the R/F pedls of the by-puss condenser (33)
between grid and filament. The inductance is tapped and a fine tuning variometer:(15) is included, The
ampliTier oireuit incorporates a tapped coil (17) end fine tuning variometer (18}, The coupling between ampli=
tior and mestar-cselilator is throush a colpling condshser (32). A neutralising arrangement s not provided
on this freoguency band,

13, RANGES B AND C,

Figi [ shows the cirsuit for kanges B and C. IT will be seen thet the oscillator becones o tuncd=
anode partially tuned=geid c¢ircuit in which reaction is obtained through the anode=grid capacltance of the valve,
The anode inductance is stunted by & condenser (37) threugh a variable tapping point (11). The grid clreuit
{s tuned by a variometor (10). The amplifier circult Incorporates an inductance with a variable acrial tap
{16) and a neutralising winding (28). The coupling between amplifioer and master eseillator is provided by
the coupling coil (12).

1l RANGE €1,

The eireuit for renge 1 1s shown in Fige B(11). The master oscillator circuit is o serioes Hertley, the
fnductance between anode and grid belng shunted, through a veriable tapping peint {11), by & fixed condenser, or
two condensérs in parallel as detormined by the position of the range switch (13). (Sce Admiralty Handbook of
W/T (1938) Vol. 1L K7 and Kzh).

Tho anpliffer cirenit ig similar to that in Ranges B ond ¢ except that the grid of the anpliffer valve
I5 connocted by o cordenger (38) to @ tapplne point on the master circuit inductanccs

15, RINGE Ae

For range A (Flgs E(1)) the amplifying circuit remains the same as for B dnd ¢ {an inductance with a
variable serisl tap and & neutrailsing winding) but the paster oselllator circull is now ¢chanzed to a formoof
Hartley eircuit, the fnede fndiicbance belns shunted by & condenser throush a variable tepping point (11), and
the #rid elreult belng coupled to the end of the inductance through a choke (30)and eondenser (L0 .

16« BLAS CONTROL.

The way in which grid blas Is controlled is shown in Fig. D. A suitable fraction of The rosistances
(44)(h2) (L3) 1s connected botween H.T. nogative ond filament, and the IR drop across these resistances 1s used as
grid bias, The rosistence (L1) fs afweys {n cfreuit; 1t ensures that the blzs will never fell below o sade
minfmim value. The switch arm (6) seleets & tapping on resistonce (42) and includes a suitable fraction of (42)
in series with (41). When the arm is moved imto the position WTUNE® the resistance (43) Is put in serles Wi bl
resistances (41) and (42). In this position the blas s S great that bhe amplifier valve Ls inoperative.

The arm has ten pesitions marked CoWe, 1, 25 3, 4 and 5 and R/T 1, 2, 3, 4 and 5 respectively. As
the arn {5 moved frow stud 1 o stud 5 In ‘efther the CJW, or the R/T quadrant the bios Is progressively deoreased
and the input and output of the amplifier are correspondinzly insrease¢d, Wheh the arm is moved into any of the
five R/T positions It not only selects a sultable steady bias but dlso short-circuits the Key.
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174 NEUTRALISING UNIT, H

A neltral fsing indt consisting of o double pole twe=wey switeh and a sensiuvive therme-ammster in
geries yith & pea lamp iz comected in the carth lead external to the transmitbor. The pea lamp Scrves both
25 & visual indicator and a fuse. In tho "Transmite position the switeh cenncets the transmitier filanent
negative lead to earth; ia the "humet positicn thc filiment sircult is connccted Lo carth via the wmpeter
and ped 1aup,

15 CRERATOR STARTER.

The generster stdrter conslsts of twe clectro~magnetic switches, one being double-pele and thc olbhor
zingle-paloy and @ resistance clement of 220 ohm, When tho send=rocoive switelr {5 put to sond the selgnold
ogerating the deublo=nole switch Is onerglscd from the 12 volf accumulator. Bobh contacts close, and the 12~
vl supply is conneetod acrosg the motor-goncrater (thic resistance being in serics with the L.T. armaturc) and
tho motor=gencrator starts Upe The solenoid of the singlewpole switca is connected acrass the L.T. amaturs
cf the moter=zaerator and &8 the motor=gensrator speeds up the volbage across tie amature Inercases. Wien 1T
rredghes zbeut B valtd, the singleé-pole switch cldses and short=clrcuits the seoriocs resistance element thus
allojing the metor=generator to run up to full speeds When the Send=feeetve swlteh iz put to WOFFM or WReceoiwel
the solenold of the double pole swlteh 15 de-encrgised and the switeh opens thus breoking both sides of th
supply tc tho motor generators

194 RECRIVER., GCENERAL DESCRIFTION,
A& Tive valve eircult is employed, comprising = screcn=grid R/F emplifying valve (50) a4 tricde

. deteetar (51), two A/F amplifying valves (52) and (53) and an output valve (54). 4 Iimiter walve (55) ls

fncluded to prevent the reseiver from being damaged by trensmissiens from the T1053 whon the listening-througlh
unit is in usc. This valve i3 situated Instde the receiver and 15 not dccessible frem the front.

The frequeney range of 111 ko/s te 15 me/s s covered by a number of plug=In colls (sce para, B)e
A circult diagram of the rocofver showing the aerial and anode coll clircuits for coils 4, B, Cy D and § 15 given
in Fiz. £.  When using any of the remsining colls, sprecdor condensers (56) and (57) are not in eipeuft. 1In
additton eolls J%, k5 1L, My N &P Introduce furthor slight eircult ehangesy Tho acrial coils have lron cores
and sepirato aordnl counling eoils with contres eurthed. Tae ends of the coupling windings are brought out to
scekot conneeticns on tho tops of the colls and enable a sercencd loop to be uscd for O/Fe  ihode coils L, M,
N and P hove thefr fnductances split into two portiens, the ancde of valve (50) being tepped at the junstion of
the two positlons, - £

Povier Supplies aro obtained frem a2 120 volt dry H.T. battery (107) and £ 2 volt ageurulator (106)
Twe panel ligbts (58) and (59) are connceted across the filamait circult,

20, VALVES 4D METHODS OF COUPLING.

R/ anipiificr (50) YR18 sereen=grid = Tungd Anode Cuopeelty
Detoetar (51) VRZ7 Triode = Resistonce Capacliy

15t AfF implificr (52) VR21 Tricde = Reoslstance Copselty

2nd 4/F Aaplitior (53) Va2l Triode = Resistance Copucity

putput Stage (54) VR22 Triode = choke capaclty to Telophones
Limftor yalvo (55) VU323 Diode

21, ABRIAL CIFCUIT,

Two nlternative 2erial conncetions (104) and (10%) arc provided, cne of which eonncets the aerial
inductince to the acrfsl through o smill condensor (61), whilst the cther epnnects up the serial through 2 largor
condonser (G0), thua siving @ choleé of zerial coupling, the former vlouse" and the lattor "tightr, Both
agrial terrinals.are provided with leak resistances (63) and (62) to prevent the possible accumulation of heavy
statie charge on the aertal, As the recefver is intended ta be connacted up so 2z ©o provide fop Mllstoning
turcught durlng the Intervals'In transmission the possibility of tho genoraticn of exeossively high currents
dnd ¥oltakes In the aegrial ihductancs eofl and hdgd voltages on the grid of the R/F valve rust oc guarded: ageinste
For this reasch o diode valve (55) 1s comcetod across the Input of the receivers IT wEll be seen that o
resistanee (64) s included In the negative filomont lead which causes & permanont negative blas to be applied
to the ancde.  For hormal receptlion the value of thi§ blag 12 such as tomake the valve virtumlly an infinite

. resistance naving ne offdet upén the sensitivity, The apopllcation of excesslve voltages such as those Sit ud

by the tranamittor causps the anode to become positive and She valve to act as .z low reslstance shunt 2erass
the roceivar, '

The merial Inductonee (66). 15 tuned by meons of the varizble condenser (67) In serles with the
Tixed “spreader! condansor (56).

22, B MPLIFIER STAGE.

The acrizl Inductance (66) Is cougled to the R/F ampliffor valve (50) by means of & fixed coupling
condenser (68). 4 grid leak resfstenca (£9) 13 conncetad to thé control grid of the valve and o Dlos
resistanet (70) ineludsd In fhe negetive {ilamefit lends

Tho potentlal of the scrocn grid Is contrelldd by means of &n adjustable resistance (71) whien is
connectod achuss the H.T. supply In sorics with reststance (72). This adjustable resistance is used @3 & Volum
Centrol and tha control kneb on the penel is tiarked nolumov. —The plugmin anode coll (73) 1s tuncd by means Of
Lo eondenser (74), the dizl of waleh 1s nerked minode Tuninz®s

&



A grid

Prom tle andde of the detector valve a connectlon 15 taken through the condenser (77) Lo a reacticn
coll (738) wound on the szme former &8 the anode inductance (73). Reactlon 1s controlled by means of the
potentiometer (79) which controls the voltage applied to the anode of the detector valve,

An eseillation testing »in (81) on the panel of the set Is connected through the small condanser (80) te
tae anode ond cof the inductance (78) and provides a means of ascertalning whether the receiver 1s oselllating or
nots IT the detoctor valve Is generating oscillations a elick will be heard when the testing pih 1s momenterily
touched with the fingeore

2he A/F BTACES,

Reslstance-capaelty cotupling (82) and (83) Is employed between the detector valve and the flrst audic
freqgueney valve, A grid stopper resistence (85) is included in the grid circuit of the valve (52) in order to
prevent R/F voltages from belng applied to the audioefrequency amplifier and the valve is biassed through
the resistance (86).  The valves (52) and (53) are also resistance-capacity coupled by means of the
resletance (7)) and condenser (88), blas for valve (53) belng obtalned through the resistance (89)s The
valves (53) md (54) are resistance capacity coupled by means of resistance (90) and condenser (§1), blas
being applied to the output valve (54) through the resistance (92). Choke capacity cutput (93) and (94) is
employed.  The resistance (95) and (96) in serles are connected between the L.T, and H.T. negative terminals,
te provide autopatic blas for the audio-freguency and output valves, half of the p,ds being tapped off To the
grids of the valves (52) and (53) end the full p.d. belnz applied to the grid of the output valve, 4 condenser
(97) to by=pass audio=frequency !=s provided across the resistances.



