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IMPORTANT

HOW TO ORDER REPLACEMENT PARTS.

The following systems of ordering spare or replacement m

should be adhered to in order to avoid unnecessary corres
and expedite delivery:—

1. To order a MAJOR part which carries its OWN type number,
quote this type number; quote ALSO serial number, resistance
value or capacity value where shown.

Examples:—Transformer ITK5510 (Serial No. 117).
Resistance A.W.A. 154282 500 o

2. To order a small electrical part which carries NO type number,
quote:—

. [i) Type number AND serial number of SECTION (not whole
equipment) where part is used.
(ii) Circuit reference number.
(i#i) Circuit drawing number and sub-number, the latter being

found in the right-hand section of the LAST entry in the
"chehgﬂ"cdm

Example:— Puut.zs:uiii No. 18, C50A Dwg. No. 8368ClI,

3, To order a part which carries NO type number and has NO
circuit reference number, quote:—
(i) Type number AND serial number of SECTION [not whole
equipment] where part is used.
{ii) Circuit reference number and circuit drawing number of
component associated with the wanted part.
(i) Bgief description of part.

Example:—Type J8279, Serial No. 41. Insulated Coupling C238,
No. 8279D1.
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1,1

1.2

1,2

GENERAL DESCRIPTION

Applicaticn

The A.W.A. Teleradio 3BZ Transmitter, type J50062 is s low
power unit designed to be conveniently portzble and simple to
operate so that it may be handled by relstively inexperienced per-
zons., The transmitter, in conjuncticn with a receiver of the
4,7.A. type G6T770 series, provides facilities for a two-way communi=
gation instelletion.

cilities, Fraagus Coverage and Pow

The transmitter provides C.W, and speech transmission and &
standby condition to allow trensmission and recepticn from the one
aerial.

The tranemitter is erystal-controlled with a frequency coverage
of 2.5 Me. to 10 Me, Up to six erystals may be used and these muet
have frequencies between 2.5 Mc, and 5.0 MNe., the emitted fraguency
being that of the crystal used or double that fregquency, depending
on the setting of the "CRYSTAL SELECTOR" switch.

The power output of the trensmitter on C.W. and specch fed into
a 600 @ impedance merial at four cmitted frequencies is given in
table I.

TAELE - POVMER FUT
Carriar Dut put (Watts)
Frequency

{HC.] GnW; Speﬂch i‘

3.0 12.5 16.5

4.5 13.5 17.5

6.0 10 13

9.0 10 13

£ Modulated B0

Power Supply

The transmitter is opersted from & 12 volt battery, H.T. supply
being derived from a synchronous or galf-rectifying vibrator,

A petrol-driven battery-charger can be supplied with the trans-
mitter and is an entirely self-contained unit complete with charging
metor, reverse curront cut-out, starting button ete. TFor details
of installetion, operation and maintenanee, refer to the
Instruction Book supplied. with the charger.

The battery-charger should not bte run while oporating the
transmitter. The battery should be kept fully-charged by charging
when the transmitter is idle.

The low tension current consumption for the three conditioms
of oporation is given in Table II.



Condition of = Uur?ont
Oporaticn Cﬂ?:;;g?;an
Q. 75
Spooch 7.5
Stand By 1.5

1.4 Aerisl Output Circuiis

1.5

The tronsmittor is dosigned for use with both low impodance
ond high impedance merial arrays with scparote terminals for each
on the front pansl, Soe Plate I,

The high impedonce merial should bo of the horizontsl helf-
wave or doublet type which provides good signols at distances boe
tween 80 and 500 miles approximatoly but is not particularly suited
for communication over shorter distances, I. tho lattor case a
low impedance acrial of the “"grounded marconi® type should be usod
which has an effective range up to 100 miles approximately,

Mechanical Construction

The transmitter ond its nssocisted vibrator power supply unit
are assembled on o single chassis housed in o pressed steel case
with detachable top ond botiom. Controls are mounted on and pro-
Ject through the front panel nud are protected in transit by a
removable front cover, The cose is fitted with gouze ventilation
panels and rubber feet and is finished externally in grey wrinkle
enomel,

Weight and dimensions of the transmitter are given in Table
111,

TABLE IT1 -~ _WEIGHT AND DIMENSICNS

Weight | Length |Width | Height
Arrangement 1lba, ins,. ins, ins,
Complete with valves,
vibrator, crystals, A4 16 10 1z
covers and bottery
connector,

The vibrator is a plug-in type fitted with on octal base and
is mounted in o flomting socket to prevent vibration being trans-
mitted to the valves ete, See Flate II,

A cartridge type 15 omp. fuse protects the L.T, input circuit
and is held in clips on top of the chassis., Two spare fuses are
provided in adjacent clips - see Plate II,

The erystals plug into scckets on a panel et the rear of the
chassis, The six sockets are lettered to correspond with the
"CRYSTAL SELICTOR" switch designotions on the fronmt pansl.

The controls shown in Pla%e I are designated by black primting
on o front panc’ finished in grey enamsl., A calibration log plate
is attached to the top left-hand corner of the panel on which can
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be noted dial readings, carrier frequency, crystal frequsncy etc,

The battery eonnector is fitted with a non-reversible three
pin plug.

Circuit Arr ment

Reference to the circuit diagram - Fig. I will show that the

transmitter has five walves: four type 6VEG and one type 807, em-
ployed as followe:-

V1l is a type 6V6G valve which operates as m crystal-controlled
oscillator. This valve always operates at the frequency of the
crystal in ecircuit and is coupled to a type 807 valve, V2, which
functions as a power amplifier, This stage operates as a funda-
mental=frequency smplifier for carriers between 2.5 Mc, snd 5,0 Me.,
and as a doubler for carriers between 5,0 Me, and 10 Me,

The speech channel comprises a microphone amplifier or sub-
modulstor, employing a type 6V6G wvalve, V3, driving a class "A"
modulat or having two type 6VEG valves, V4 and V5, arranged to give
plate modulation of the power amplifier.

The valve  funstions in the circuit arrangement are shown in
Table IV, HRefer to Fig, II for s block circuit diagram which
clearly shows the path of the signal from its source in the crystal
oscillator to the aerdial,

TABLE IV = VALVE CTIONS

Symbol | Type Function

V1 EVEG Crystal Oscillator
Ve 8aY7 Powsr Amplifier
V3 BVEG Sub-Modulator

V4 6VeG | )

JModulator
Vs EVEG )
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2.2

NS TICH

The ferial

The transmitter is designed for operastion with either a horizon-
4+sl half-wave serisl with & single wire feeder so that it presents
a load of 600 £ to the transmitter, or a vertical or "grounded
Marcomi" type of amerial representing a quarter wavelsngth or less
at the operating frequency. The former is most suitable for com-
minicetion over distances from 80 to 500 miles while the latter
should be ussed for communiestion up to 100 miles.

Fiif III shows constructimeldetails of a half-wave aerialgnd Fig.
(iv) a typical verticel quarter-wave aerisl.

Half-Wave Aerials

For & mlf-yvave merial the theorstical_length is ome-half of
the working vavelength, so that a different serial is required for
every frequency. However, if two or more of the carrier frequencies
are within 10% of each other, the one gerial may be used satisfac-
torily. Also, if one of the working frequercies is twice one of
the others, then for these two the same aerial can be used. In this
case it would be designed to be half-weve for the longer of the two
wavelengths, i.s., the lower the two frequencies, whence it would
become full wave for the higher frequency.

In practice, dus to the proximity of the asrial to garth, the
physical length of a half-wave aerial is only 0.45 times the working
wavelength, Therefore, if operation is required on, for oxample,
6,000 ke,, which corresponds to a wavelength of 50 metros, the
length of o half-wvave serdal will be 50 x 0.45 metrzs, or 50 x 0.45
x 3.28 feet,cqualling 74 foet approximately.

2.2,1 Half-Wave Centre Fod Aerial

To prevent energy being radisted from the feeder line
and to mstch the aerial impedance to the output impedance of
the transmitter (600 Q), the feeder wiro must be attached to
the serisl st a point near the centre and distant from it
13% of the total length, For the case under consideration
(64,000 ke,) this will amount to 74 x 0,13 feet or 9.6 feet
approximately moasured from the centre, The fesder tire
itself may be of any length required but should have no sharp
bends, which produce changes in the impedance of the line.
It should g=o leave the aerial et right angles and continue
go for a distence of at least a quarter wavelength,

Tt is essontisl that the relationship betwsen frequency
of transmission, and aerial length and feeder connection be
maintained in accordance with the foregoing, in order that
the merial mey properly load the transmittor, in which the
high impedance output circuit is designed to work into a
fixed lomd of 600 L4,

For maximum efficiency the aerial should be supportod
on poles about 75 feet high but good results will be obtained
dovm to about 40 fect,

2.2.2 Factors Affe Range

The increased range obtained by horizontal aerials de-
pends upon the reflsction of the waves from the ionized layers
of ths upper atmosphsrs. Results therefors depend upon
ionospheric conditions, and differ according to the time of



2.3

day or night, the scason of tho year, end from year to year.

The following factors hove becn found to affect rongs
in the manner stated.

(i) For optimum results between any two stations, the
roediator should be placed at right anglos to a line
joining ono stetion to the cther.

(1i) The most unfavourable placing of the radiator is at
an angle 60%/70° from the line joining the two stations.
Signal roduction from that obtained when the radiatoer -
is placed as in (i) above, is one or two "R" strenmgths.

(iii} Whenevor possible, an open sitc should be chosen since
the proximity of enorgy cbeorbimg structures adversely
affects renge.

uarter-Vav erial

Theoretically, a quarter-wave acrial should be 0.25 times the
wavelength on which it is to work, but in practicc this factor must
be considorably reduced., This is duc to tho fact thet the completo
merial circuit comprises the aerial wire itsclf, the inductance
which couples it to the anode cireuit of the pover amplifier end,
finnlly, the earth wire. Consequently, if the aerial wire proper
is cut to only 0.22 approximately of the working wavelength, the
asrial circuit can be resonated by the coupling coil, For the case
under congideration (6,000 kc.) the aerial wire should, therefore,
be eut to 0,22 x 50 x 3.28 feet or 36 feet mpproximotely. Some re-
duction to this must nlsc be mnde if the length of the earthwire is
in excess of a few feat.

Since a gquarter-wave nerisl presents a lov impedance load
(approximately 37 ©) to the transmitter, it must be matched to the
pover amplifier mnode cireuit by means of the built-in merial coup-
ling unit.

Thie unit ie designed to match any aerial, up to a quarter-weve-
length long, to correctly load the transmitter at sny frequency
within the range 2.5 Mo, to 10 Me.

Henes, if an serisl is made quarter-uave at 10 Mec., then this
serial may be used for transmission on emy of the other froquencies,
simply by re-adjusting the aerial coupling and asrial tuning controls
for each change of carrier froquency, thus avoiding the necessity to
adjust the asrial length,

-

2.3.1 Factors Affecting Range

Since radietion from = vertiesl acrial is mainly by
virtus of the diroct or "ground wave", range mey bo expected
to be reduced if ome, or both transmitters are operated in
any of the following positions.

{1) Against & bank or hill which lies in the line of com-
muniention,

(i1) In timber or scrub which is considerably taller than
tho aerial.

(1i1) Under overhead power or telephono lines.

{iv) MNear steel structures or buildings having stecl frame-
works,

(v) On dry, sandy or dusty ground,
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2.5

4.6

The Earth
; Installation

For moximum officionecy an earth systom ns follows should be
loid dowvm bencath tho aerial in permonent land station installations,

The systom should consist of 10 or more wiros of 7/22 bare
copper cut to e length of one-quartor of tho longest wavolongth in
use, These wires are buried in ths ground radially at equal inter-
vals from a point immedimtely beneath a vertical asriasl or the dowm
leed in the case of & horizontal aerial., 1In restricted areas, the
size of this earth system may have to be reduced, neverthsless,
results from this type will be superior to most others.

Semi-Mobil

If the stetion is not a permanent installation the most con-
venient earthing system is & counterpoise arrenged as follows:-
Cut four rubber-covered leads approximately 12 feet long, connect
one end of sach lead to the earthterminal of the transmitter and
spread the leads radially at equal intervals from the connecting
peint, Such an earth system has low efficiency and so reduces the
overall efficiency of the transmitter,

licbile Ststion

In vehicle installations the chassis of the vehicle is generally
used as the earth, In marine installations some metallic portion
of the hull or super-structure could be used as a counterpoise but
in such cases, particular care should be taken to keep the earth
lead as short as possible. Care should be taken in making contact
with the chassis to see that the connection is clean and firm,

ertin g8y Vibrato Crystals

The positions of the walves, vibrator and crystals are shown
in an illustration in the 1id of the transmitter and in Plate II of
this book.

Insert the valves and vibrator in their respective sockets,
The typs 807 valve, V2, has m plate connector which is designed to
apply slight downward pressure on the valve to snsure good contact,
The height of the connector may be altered, if necessary, by adjust-
ing the nuts on the mounting pillar beneath the insulator. The
lock-nut must be tightened after adjustment.

The eorystals should be plugged into their sockets on the crys-
tal penel in such an order that the crystal frequency increases from
position "A" to "F", The crystal positions and carrier frequoncies
should then be logged on the plate at the top left-hand corner of
the fromt panel, the surface of which is suitable for pencilling and
erasing, if necessary,

Connections to Trensmitter

(1) Comnoct the hand key to the terminals marked "EEY" and
the microphone to those marked "MIC."

(ii) Comnect the merial, - If a low impedsnce type merial
(e.g., quarter-wave) is used connect it to the terminal
designeted “ARRTAL LOW IMP." A high impedance amerial
(0.g., half-wave) sheuld be connected to the terminal
marked "AERIAL 600 Q". Refer to sections 1.4, 21, 2.2
end 2.3 for detaile of suiteble aerisls for usc with the
transmitter,
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(iv)

(7

Connect the sarthing system to the terminal marked
"BEARTH". ©See section 2.4 for details of recommended

garthing systems,

Connect the terminal merked "AERIAL TO RECEIVER" to the
aerial terminal on the receiver.

Fit the socket on the battery comnector to the plug at
the rear of the transmitter and connect the battery (12
volte) red lead to positive (+)terminal, black lead to

negative (=)



OFERAT INSTRUCTICNS

3.1 Tuning the Trensmitter

To tune the transmitter procead os followus:-

3.1.1 General

(1) Turn the "SIGNAL CONTROL" ewitch to "STAND BY" when
the green indicstor will show that filament power is
on, Wait approximately 30 seconds for the valve
heaters to reach operating temperature, then turn the
switch to "C,W." when the red indicotor shows that
H.T. power is on.

(ii) Set the "CRYSTAL SELECTOR" switch ot the position
corresponding o the crystal it is proposed to use:
for example at "XA" if the crystal 1o be used ie fitted
in position "A" on the crystal panel ond ot "XA-1" if
the required corrier froquency is that of the crystal
or at "XA-2" if the required carrier frequency is double
that of the orystel,

(11i) Set the "METER SELECTOR" switeh at "OBC. CATH," and
press the key vwhile odjusting the "CRYSTAL OSCILLATCR
TUNING" dinl uwntil the oscilletor cathoede current dips
to about 10-12 mi., Tune to the minimum of the dip
and release the key,

(iv) Turm "METER SELECTOR" switch to "P.A. CATH." gnd set
"ARRTAL COUPLING" dinl ot gero on indicotor,

3.1.2 For Operation with s High Impedonce Aericl

After carrying out instruetions 3,1,1 above, in full,
press key and adjust "P,A. ANODE TUNING" dizl until the F.4.
cathode current dips to a minimum vhich should be opproxi-
mately 60 mA,

CAUTTON: It will be notdiced in tuning the transpitter that
the "CRYSTAL 05C. TUNING" and "P.A. ANODE TUNING" disl read-
ings increase with incremse in frequency. Also for any fre-
quency the readings on the tvo dials are approximotely the
pame, This fact should be remembered to avoid undesired
frequency multiplicotion in the P.A,

31,3 r Ope ion with o Low Impedonce Aerinl
After carrying out instructions 3.1.1 sbove, in full -

(1) Press the key ond ndjust the "P.A. ANODE TUNING" dial
until the P.A, snode current dips to o minimum which
should be approximotely 20-30 mé,

(4i) Increase the "AERIAL COUFLING" dinl recding umtil the
P.A. cothode current rises obout 10 mA. Then adjust
the "AERIAL TUNING" dinl until o moximum peck reading
ia obtoined.

{1ii) Increase the "AERTAL COUPLING" dinl resding until the
P.A, cothede current rises 10-20 mA,

{iv) Re=adjust the "P,A, ANODE TUNING" dianl for minimum
reading of P.A. cothoede current,
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Repeat (iii) and (iv) alternately until minimum P.A,
eothode current is about 65 mh,

CAUTION: At the conclusion of the tuning procedure the
"CRYSTAL 0S5C, TUNING" and "P.A, ANODE TUNING" dial readings
should be opproximately the same., If not, it is probable
that frequency multiplieation is occurring in the F,A, For
instonce, the F.A, mny be doubling instead of operating at
fundomentol frequency or trebling instead of doubling, It
will also be noticed that these dial readings will increase
with increase in frequency.

Opercting the Transmitter

At the conclusion of the tuning procedure described above, the
transmitter should be ready for normcl operation on C.W, Keying
moy be moniteored by setting the "METER SELECTOR" switch at "OSC,
CATH.," or "P.A, CATH." When the key is up the oscillator cathode
current fanlls to zero and P,A. cathode current rises.

To tronsmit speech, it is only nscessary to turn the "SIGNAL
CONTROL" switch to "SP.", ponssing smartly through the "OFF" positionm,
and to speck into tho microphone.

When receiving, turn "SIGNAL CONTROL" switch to the cdjacent
"STAND BY" position, This silences the transmitter, thus econo-
mising in battery current ond alsoc switches the nerial to the re-
ceiver when ohe aerial is used for bolh tronsmission and reception,

When operating the transmitter the dinl settings should not be
altered unless it is desired to chonge the transmitting frequency
when it will be necessary to repeat the procedure showm in ssction
3.1 above,



MA NANCE

4.1 Gonaral

The oceurrence of sericus defects in the oquipment will be
minimised if it is inspected periodically, This section deals
with maintenance which can be handled by persons who are relotivaly
inexperisnced,

4.2 Batteries and Battery Cable, Battery Charging
4,2.1 Batteries

The batteries should be charged regularly depending on
the amount of service required from thes equipment. Low
battery voltage will cause a reduction in power output.

The cells should be "topped" only with dietilled water or,
failing that, clean rain water. The top of the battery
should be wiped clean after charging and the terminals costed
with vaseline. The specific gravity of the electrolyte
should be 1,280 when fully charged and should not be allewed
to fall below 1,225, Readings of the specific gravity taken
with a hydrometer give a much more reliable indication of
bottery condition then terminel voltage readinge. Electro-
lyte should never be added to batteries unless it is knewn
thot some has been spilt ond then only by a porson skilled

in bottery service,

4.2.2 Bottery Cable

The bottery cable should be supported clesr of the battery
g0 that acid will not attack the covering ond leads. The
clamps for attoching to the bottery terminals should be elean-
ed periodicclly and nll corrosion removed, They should then
ba liberally coated with vaseline,

4.2.3 Baottery Charging

The petrol-driven battery charger is supplied rezdy for
operetion, The maker's instruction book should be consulted
for all details, All thot is necessary is to instal the
unit in a suitnble position, £ill with petrol and oil and
fit connecting cable to terminals provided on the charger.
The other end of this cable clips on to the battery terminals
(red to 12 volts positive, black to 12 volts negstive),

CAUTION: AS THE EXHAUST GASES ARE VERY POISONOUS, THE UNIT
SHOULD CNLY BE INSTALLED IN A WELL VENTILATED PLACE, OR ELSE
THE EXHAUST PIPE SHOULD BE EXTENDED TO DISCHARGE THE GASES
OUTSILE THE BUILDING,

4.3 Fuse

If on switching on the transmitter the pilot lamps and valve
heaters fail to light, check the battery connsctions both at the
battery and at the plug and socket, If these prove to be in order
it may be that the fuse hos "blown". Before replacing the fuse,
investigate the fault which caused it to "blow"., Two replacement
fuses are provided and it is ndvisable to alwnys have two spare
fuses of the correct current reting - 15 amps., ns fitting a sub-
stitute may cause damege to the equipment, The fuse will "blow"
‘if the battery is wrongly connected,



1.4

4.5

4.6

4.8

4,9

Valves

In the event of faulty cperatici the valves should be checked
in a reliable valve-tester or, if this equipment is not aveilsable,
they mey be replaced one at & time by spare valven of similar type
and of knowm condition until the originael performance is restored,
The voltage and current fipwres provided in Table V are a valuable
guide in determining the condition of wvalves,

Vibrator

The vibrator is a sealed unit and, if faulty. chould be re-
placed, It may fall completely dus to an opon clrcuit lead or
internal short-circuit or the outpus wr'+age may drop and "hash"
appear on the carrier due to¢ deteriorstion of the comiacks after
leng usage, or overload caused by & defect elsebnere im the equip-
ment. In the case of the vibrator, the eirwplesi snd surest method
of testing is to fit & replacement ord note whether the fault dia-
appears,

Pilot lamps

The pilet lamps should be raplaced as they burn ocut since they
prove a useful indicetion of whether the transmitier is in the
"STAND BY" or "TRANSMIT" condition.

Crystals

The crystals should give no trouble vnless they ere carelessly
handled and sustain mechanical demags such as that resulting from a
fall, If a crystal is accideantally d-opped, the opersiicn of the
transmitter should be carefvlly checlksd Lo ensurs thas sirnals are
being emitted at the ccrract frequency.

Switches

All switches mre correcily lubricated prior to assembly, and
do not require further lubricstion during their life, Ewitches are
also self-cleaning, and shkould not be treated with any cleaning
solution as this would remove the lubricating film and result in rapid
deterioration of the comtacting surfaces,

Aerial and Farth System:

The aerial system should be incpected periodically for faulty
connections, dirty or cracked insulators, ete. It must be remem-
bered that ss this is a low power transmiiter the sffect of leskage
from this cause is seriocus.

Connsctions in the esarthing syctem should also be inspected
periodically.

C Inspaction

The top and bottom of the case should be removed periadieally
and all components cleosely inspected. Check that the compouents
are mechanically tight and exsmine all elepctrical connections and
switchss, See that the vibrater and ell the valves end oryetals
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ore tight in their sockets and that the type 807 valve V2 plate
connector is moking good contact,

4.11 Bocket Voltages and Currents
TABLE V= SOCKET VOLTAGES AND CURRENTS

6V6G ﬂﬁE 6VEG 807
Osc. | poq, | Mod. P.A,
Flate Volts 300 130 350 360
Screen Volts 130 40 330 280
Cathode Volts 3 8 22 14
Plate mA 0.6
Screen mA 70.5 xx6.,0 |xx8,0
Cathode mA 13 70 60
Grid mA 0.6 £0.5
H.T. m&-ﬂ.ﬂ.: =150
Battery Volts: 12.0

Battery Current: 7,54
# 0-1 mA meter ut test meter terminals
xx 0-10 mA meter at test meter terminals

The figures in the above table were taken with the transmitter
operating at an output of 15 watts, modulated 50% at 400 C.P.S.
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AERIAL
TERMINAL

INSULATOR

o S I GNP T, P, Aol o | .q...n}*ﬂ'-h— L

A VERTICAL OR “"GROUNDED MARCONI”
AERIAL (QUARTER WAVE)

FIG. IV. A TYPICAL VERTICAL QUARTER-WAVE AERIAL.
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