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LIST OF EQUIPMENT PER STATION

The complete ATR2B radio transmitter-receiver station consists
of the following eguipment :—

a. ATR2B radioc transmitter-receiver housed in metal cabinet
complete with one set of working valves and 4 crystals.
Crystal frequencies.

b. Speaker housed in metal cabinet complete with cord and plug
Fart No, PM823.

o. Key - telephone complete with plug and cable-Part No. 821

d. Hand microphone complete with plug and cable type No. 3-
Part No. 822.

e. Accumulator 12 volt 150 a/h. -lead acid complete in carrying
case - Part No, PMBO3.

£, Telephones high impedance complete with plug and cord-
Part No. PM8Z0.

g. Power supply unit operation 12 volts DC complete with
metal cabinet, type RCT2A.

h. Aerial assembly - Part No. PMEE3.

i. Counterpoise earth -PM 865,

k1 Connecting cable power - Part No. PMEEE.

k. Cord and insulator 2 off -Part No. PMB64.

NUMBER OF UNITS AS PACKED PER COMPLETE STATION
INCLUDING WEIGHT AND DIMENSICNS.

a. ATRZ2B Trensmitter-receiver —  Weight 39 1bs. 12in. x 18in. X 12in
b. Speaker Vi .o — Weight  61lbs. Tin. x Tin. x Tin.
o Accumulator .. i —_ Weight 1361bs. 28in, z 11}in. x 9in-

d. Power Pack including all
accessories. — Weight 50lbe, 13in. x 1l3in.x1lin.
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ILLUSTRATIONS

Figure 1. Front view of complete station for 12 volt
operation showing connection of accessories,
position of key and aerial equipment.

Figure 2. Front view of transmitter-receiver panel,

Figure 3. Top view of transmitter-receiver chassis
showing layout of valves and crystals,
position of trimmer condensers and designation
of small component parts,

Figure 4, Under chassis view of transmitter-receiver
showing small component parts as viewed from
rear of the chassis.

Figure 5. Under chassis view of transmitter-receiver
showing small component parts as viewed from
front of the chassis.

Figure 6. Under chassis view of power supply type "Jv
showing position and designation of all
component parts.

Figure 6A. Top view of power supply Type "J" chassis
showing position and designation of component
parts.

Figure 7. Under chassis view of power supply type "K"
showing position and designation of all cam-
ponent parts,

Figure 8. Top view of power supply chassis type "K"
showing position of valves and designation
of transformers and relay.

Figure 9. Schematic circuit diagram of transmitter-
receiver type ATR2B (Radlo Corp. type RC7D),
including complete designation and legend
of component parts.

Figure 10. Schematic circuit diagrem of DC power supply
type "J" (Radio Corp. type RC72A) including
complete designation and legend of component
parts.

Figure 11. Schematic circuit diagram of 240 volt AC
power supply sype "K" (Radlo Corp. type RC68)
including complete designation and legend of
component parts.
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TRAN SMITTER-RECEIVER ATRZB

General

The ATR2B Transmitter-Receiver is a moblle equipment
designed for the reception of Radioc telephony, modulated
continuous wave or continuous wave telegraphy between

3 and 7.5 megacycles, and the transmission of either
continuous waves telegraphy or radio telephony at any
four spot frequencies crystal coantrolled or any Master
Oscillator frequency within the same tuning range as

the receiver.

This equipment may be operated in conjunction with power
supply unit type "J" (12V DC operation) or power supply
unit type "K" (220-240V AC operation) depending on the
primary source of power available.

The ATR2B being designed for mobile use has been constructed
to funetion satisfactorily under any service condition and
is designed to require a minimum of attention when in
service. 411 components have been constructed to withstand
the vibration and bumping met with in the normal handling
and transport in the course of normal service operation,

Circuit Arrangement

The receiver section of the unit consists of a six valve
superhetrodyne receiver details of which are given in
Section 2A.

The transmitter section consists of a pentode crystal or
electron coupled oscillator driving a beam power pentode
which is modulated by a similar valve when operated on
radio telephony.

Power Reguirements

When the equipment is operated in conjunction with the
Power Supply Unit type "J" complete operation is possible
from one 12 volt accumulator.

The current drein from the accumulator being

necelving or CW Ksy up 9.2 amps
Transmitting CW Key downll.5 "
n er"l 14_5 1"

%hen the equipment is operated from 230V 50 cycle AC mailns,
the power input to the Power Supply Unit type "K" is

Receiving 130 watts
Transmitting CW Key down 1865 "
™ RT 180 m
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Construction

The ATR2E transmitter unit is housed in a dust proof
metal case with carrying strap and removable front cover,
the removal of which gives acceéss to all operating
controls, 4 cover plate at the rear of the case gives
access to the 4 crystals which may be changed without
removing the chassis from the can. Two spare pilot
lights are also carried in clips on the inside of this
cover plate.

Two separate power supply units are provided, cne type

nTr for 12 volt DC operation and the other type "K" for
operation from 220-240V 50 cycle AC mains. Both of these
supplies are housed in metal cases, sufficient room being
provided in the power supply type "dJ" to carry the aerial
equipment, headphones, microphone, Key and the necessary
connecting cables. The main "Q0n-0ff"™ switches are located
on the front panels of these units.

Aerial Equipment

A single wire end fed aerial is used with this unit, this
aerial being automatically changed over from the transmitter
to the receiver by means of a relay incorporated in the
transmitter HT circult,

2A. RECEIVER Leading Particulars

2A.1

2A.2

2A.3

The receiver is of the super-hetrodyne type and consists
el

i A pentode radio fregquency emplifier

1 Converter

h i B 455KC, Intermediate frequency amplifier

5% 458KC., Intermediate frequency amplifier and
dicde detector.

V3 Beat frequency oscillator and audioc amplifier

vI. Triode connected output valvs.

Controls

The front panel of the ATR2B transmitter-recelver unit
mounts all of the controls necessary for traffic operation.
A1l of these ¢ontrols are clearly designated by means of
etched plates, "These controls and their functions are as
follows in paragraphs 2A.3 to 24.10.

Receiver Tuning Control.

Thiz control is located at the top right hand side of the



2h.4

2A.5

2A.6

2A.7

24.8

3.

transmitter-receiver panel and drives the receiver tuning
condenssr.

The dial dise 1s calibrated directly in frequency and is
read against an indicator placsd over the right hand side
of the dial. The drive for this dial disc is through a
40:1 ratio planetry vernier, the knob for which is in the
centre of the dial disec. For quick frequency setting the
dial disc 1s used to dirsctly rotate the receiver tuning
condenser and for fine tuning the vernier knob in the
centre of the dial disc is used.

R¥ Gain Contronl

This control is located below and to the left of the
condenser dial and is designated "RF Gain". Rotating this
control varies the gain of the radio frequency and first
intermediate frequency amplifying valves and is used to
adjust the sensitivity of the receiver.

Audio Cain Control

This control is located at the bottom left hand corner

of the panel next to the telephone jacks and is designated
"AF Gain", This control varies the input to the.output
valve and is used to adjust the audio fregquency output

to the telephones,

Tone Control

This contrel is located on the right next to the "AF Gain™
control and is designated "Tone™, and attenuates the

higher audio frequencies being fed to the output valve

and is used to limit the high frequency response of the
recelver with consequent reduction of certain types of noise

Beat Frequency Oscillator-Note Control

This control is located at the right hand side of the
panel and is designated "Beat Note™. This control tunes
the Beat Fregquency Oscillator 1KC on either side of zero
beat and is used to vary the frequency of the audible
signal when receiving continuous wave telegraphy.

Beat Freguency Oscillator On-0ff Switch

This switch is located between the Beat Note and the RF
Gain controls and is designated "BFQ On", it connects the
HT supply to the oscillator plate circuit of the beat
frequency oscillator valve when in the "0On" position.
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24.10

Netting Switch

This switch is located at the centre bottom of the panel
and is a spring return type of switch. It is used to
nett the receiver dial with any one of the four trans-
mitter crystals or Master Osclllator frequency and when
held down excites the oscillator circuit from the
receiver power supply. The receiver dial is adjusted
to tune exactly to the transmitter frequency by this
means, or vice versa, During this operation the RF
Gain control should be turned to the "QOff" position
(anti-clockwise) the BFO Switch turned to the "Qn"
position and "CW RT" Switch to the "RT" position.

Send-Receive Switch

This Switch is located to the right of the Netting Switch
on the bottom of the panel, It is used to change from
transmitter operation to receiver operation, and operates
relays within the power supply and also = relay for
changing over aerial from receiver circuit to transmitter
cirecuit. It 1s not a main "On-Off" switch as this is
located directly on the power supply.

2B, DESCRIPTIONS & OPERATIONS OF CONTRCLS - TRANSMITTER

2B.1

<B.2

Freguency Selector Switeh

This is a S position switch located in the centre of the
panel and selects any one of 4 crystel transmitting
frequencies within the range 3 - 7.5 megacycles or
switches to the master oscillator for variable frequency
control within the above frequency range. An etched
plate designated "Frequency" gives the approximate
oscillator dial readings corresponding to the master
osecillator frequency and indicates the 5 positions of
the switch. X1, X2, X3, X4 being the 4 crystals and
MQC the master oscillator position. i

Oscillator Tuning Control

This control is to the left of the frequency switch and
1s coupled to a single gang condenser which is used to
tune <the crystal oscillator plate circuit to resonance
with the particular crystal in use when using crystal
control, and to vary the oscillator frequency of the
electron coupled oscillator when using the variable
frequency oscillator.

Rotating the outside dial provides a direct drive on the
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2B.4

2B.5

2B.6

2B.7

2B.8

5
tuning condenser for rough setting, a 40:1 action being
provided by the centre bakelite disc for fine adjustment,
This control is designated "Osc. Tuning"”.

Amplifier Tuning Control

This control is located at the top centre of the panel
and is indicated by an etched plate "Amp Tuning", This
control rotates the single gang condenser tuning the
resonant circuit in the plate circuit of the power ampli-
fier (V2). Rotating this dial by the outside of the
dial disc provides direct drive to this tuning condenser
for rough setting. A 40;1 ratio vernier action is
provided by the bakelite centre kncb for fine adjustment.
This Amp Tuning control is used to tune the P,A., plate
current to rescnance with the oscillator freguency under
any aerial loading condition.

Aerial Tuning Control

This ceontrol 1s located at the top left hand side of the
panel end rotates a 2 gang condenser in the asrial
circuit. Rotating.- this dial by the outside dial disc
provides direct drive to the tuning condenser for rough
setting. A 40:1 ratio vernier action is provided by
the bakelite centre knob for fine adjustment. This
control is used in conjunction with the "Amp Tuning”
control in tuning the aerial system to the operating
frequency of the transmitter.

Key Jack

This jack is located at the bottom left-hand side of the
panel intec which is plugged a morse-key for CW trans-
mission,

Microphone Jack

This jack 1s located next to the key jack and is used to
connect the microphone to the modulator grid circuit for
R.T. transmission.

Aserial Terminal

Aerial connection is provided at the left side of the
ATRZB panel through a terminal mounted in a moulded
bakelite housing.

Earth Terminal

This terminal takes an earth connection or counterpoise
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~ when used and is located in the top right hand ecorner

2B.9

2B,10

28,11

of the panel. For normal service operation an earth
or counterpolse connection is not required,.

Power Plug

This plug is located on the front panel of the ATRER,
This plug takes the & pln socket on the end of the
connecting cable to the power supply. Thls sockes
will only fit one way owing to the polarisation of
contects,

Main Power Qn-0ff Switeh

This switch is located in a recess on the front of the
power supply unit and switches the primary circuits of
the power supply sections, disconnecting the complete
equipment from the power source,

CW RT Switch

This switch is located in the bottom left hand corner
of the front panel and makes all necessary circuit
changes when rotated to either position.

CIRCULIT DESCRIPTIQONS

SA.1

SA.2

A Recelwver

General

The circuit arrangement used in the receiver of the
ATR2B equipment is of the superhetrodyne type, using
one RF amplifier stage ahead of the converter circuit.
This 1s followed by two intermediate emplifier stages
at 455 Ke., which im turn feed a diode detector.

Audio amplification then follows in a voltage amplifier
and a power amplifier. A beat fregquency oselllator
provides for the reception of continuous wave telegraphy.
The filament circuit is arranged for 12 volt operstion
by using the valve filaments in a series parallel
arrangement.

Radio Frequenegy Ciroecuits

The input to the RF emplifier valve, V4, is connected
through a relay, RL1, to the primary of the aerial coil,
L3,
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SA.4

SA.5

SA.6

T

The RF amplifier stage is of the tuned plated type being
coupled to the converter grid cirecuit via the coupling
condenser and the grid leak, R23,

Converter Circuit

The valve is a triode hexode valve, the triocde section
being the local oscillator, mixing of osecillator and

. signal is accomplished in the hexode section.

IF Amplifier Stages and Detector

The IF transformer T2 in the plate circult couples the
converter circuit to the grid of the first IF amplifier
valve at 455 Ke. The IF amplifier valves V6 and V7

are coupled via the IF transformer T3. The transformer
T4 in the plate circuit of V7 couples this valve to the
diode plates in V7 where detection takes place, the
rectified signal appearing across R33 at audioc frequency.

Audio Stages

The audio voltages developed across R33 are amplified

in the hexode section of V8, the output of which is

then fed into the grid of V9 via a coupling network and
volume control. The transformer T& 1n the plate circuit
of V9 matches the plate circuit of the valve to a pair

of 20,000 ohm impedance telephones. V9 is a pentode
power amplifier valve used in triode connection.

Beat Frequency Oscillator

The triode section of V8 is arranged as an oscillator
at the IF frequency of 455 Ke. and is coupled into the
detector circuit via C54. The "Beat Note" control
condenser varies the frequency of this oscillator sbove
and below 455 Kc. by 1000 cycles thus giving a variable
beat note against signals arriving in the detector
circuit via the IF channel.

3B. CIRCUIT DESCRIPTION OF TRANSMITTER

3B.1

General

The transmitter circuit used in ATR2EE utilizes a pentode
oseillator driving & beam power amplifier. When the
unit is being used for RT, a further beam power tube is
used as modulator.



3B.2 0Qscillator Circuit

N
This ecircult uses the pentode Valve V1 as an oscillator,
any one of the four crystal frequencles or any master
oscillator frequency within the range 3 - 7.5 megacycles
is selected with frequency selector switch, Sl. Valve,
V1, is tuned by condenser Cl, and inductance L1l and the
output 1is coupled to the grid circult of the PA valvs,
V2, via the coupling network, CH1, ¢ll, R9.

3B.3 Telegraphy

Provision for keying the transmitter is made by means
of a key jack wired in the cathode circuits of V1 and
va. .

3B.4 Telephony

A jack is provided on the front panel to allow connec-
tion of a single button carbon microphone to the grid
circult of the modulator valve V3, via T1. The plate
circuit of this valve is choke coupled to the plate
circuit of V2 through choke CHZ.

3B.5 Power Amplifier Circuit

The PA amplifier valve V2 1s a beam power valve operated
a3 a Class C emplifier and 1s coupled to the aerial
system via Cl8, C22, 12 and relay RLl.

3B.6 Aerial Tuning Circuit

The inductance L2 and condenser Cl5 and Clé tune the
output and aerial circuits to the resonant frequency
of the oscillator,. The 0-100 ma meter M1l indicates
the plate current flowing in V2 and is used to indicate
correct tuning of Cl5 and Cl6 also to indicate when

the oscillator circuit is tuned to resonance with the
crystal in use when using crystal control.

4, INSTALLATION & CPERATION OF ATR2B.

4,1 Setting Up

The procedure for setting up the ATR2B equipment is the

operation, the appropriate power supply being used for
the type of operation required. The ATRZB equipment
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and the desired power supply are set up in a convenient
rocation fTor coperation. Telsasing tha Two Saerews an
the front of the cabinet allows the front cover to be

removed, exposing the tuning controls.

Connecting the FPower Supply

The connecting cable carrying the two 6 pln sockets is
then connected to the 6 pin plug on the ATRZB unit.

This plug is located in the front panel. The remaining
end of this cable is plugged into the power supply used.
The receptacle on the power supplies for this plug is
located behind a flap on the power supply case.

Connecting the Aerial

The aerial terminal is located cn the left hand side of

the ATR2B panel and takes the form of a terminal projecting
from & bakelite housing. This connection is used for
operation on a single wire fed aserial or a stralight wire

30 - 50 ft. in length,.

Tuning the Recaivér

With the equipment connected as outlined in the previous
section the switch on the power supply deslgnated the
"Main Power" is switched on with the "Send-Receive™ switch
in the "Recelve" position. This supplies high tension
voltage to the receiver section and filament power to all
valves in the unit. The RF Galn control 1s rotated

in a clockwise direction, this brings the RF Galn or
sensitivity of the receiver to maximum. The audio gain
control is rotated in a clockwise direction increasing

the audio output of the receiver to maximum.

Rotating the receiver tuning dial tunes the receiver over
the calibrated range 3 - 7.5 mes. Any MCW or telephone
signals will then be heard in the telephones. Re-adjust-
ment of the RF gain control and the AF gain confrol adjusts
the received signal to the most comfortable listening
level. Use of the tone control may be made to reduce
noise level or increase clarlty. The setting of this
control is governed primarily by the receiving conditions.
For the reception of CW telegraph the switch marked "BFO"
is switched on. In this condition when the signal is tuned
on the receiver tuning dial a hetrodyne note 1s heard in
the telephones, The pitech of this beat note can be
adjusted to a suitable frequency by means of the "Beat
Note™ control.
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Tuning the Transmitter

With the main power switched cn &as above and placing the
rSend-Receive™ switch in the ngend" position, the high
tension supply is connected to the transmitter and the
aerial changed over for transmitting operation by means
of the relay RLl. With the frequency switch set to the
desired position and CW-RT switech in the RT position, the
aerisal and PA tuning condensers are rotated to 180°
(fully clockwise.)

Crystal Control Qperation

For crystal control operation, the frequency switch is set
to the desired crystal position and cseclllator tuning
condenser rotated to indicate the maximum reading on MA
meter (HT). The oscilletor tuning condenser is then
slightly detuned to allow prompt gtarting of the crystal
at all times.

Master Oscillator Control

For master oscillator control, the switch is set to "M.0Q."
the approximate frequency calibrafions of the oscillator
tuning condenser are listed on the frequency control plate.
The oscillator tuning condenser should therefore be set

to its approximate position. For accurately calibrating
the master oscillator, the send-recelve switch should be
placed in the "Receive" position and the Netting switch
held down. The BFQ switch should be turned on and the

RF Gain Control turned to the maximum counter clockwise
position, The receiver dial is then set to the required
frequency and Master Oscillator tuning dial rotated slightly
until thesignal from the Master Osclllator is heard to beat
agalnst receiver frequency. For accurate adjustment the
oscillator tuning condenser should be finelly adjusted for
zero beat after the amplifier and aerialtave been adjusted
for correct loading and output.

Power amplifier and Aerial Tuning

The tuning adjustment of the power amplifier and aerial are
identical for either crystal or master oscillator control
end should be carried out as follows.

The power amplitier tuning control should be rotated anti-
clockwisé until the current is indicated by the Amp HT

‘registers approximately 10-15 MA. Rotating the aerlial tuning

sontrol will cause the "Amp HT2 meter to rise to epproximately
70 milliamps. The "Amp Tuning" is then retuned to cause a
dip. mperial Tuning" is then re-adjusted to cause an "Amp HT
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4.8

L1l

current rise again to approximutely 70 milliamps and by
successive adjustment of aerlial tuning and amp tuning the
final adjustment is correct when the "Amp HT" meter shows
a dip to approximately 60-70 milllamps when the amp tuning
is rotated.

Transmitter Frequency Doubling with Crystals

It is possible in tiie ATRZB eguipment to operate at a
frequency of twice that of the crystals having a fundamental
frequency between 3 and 3.75 mecs. &.&. should it be desired
to operate on a frequency of 6 me.,, a 3 Me. crystal could

be used and the output circuit tuned to & Mc. For the same
reason care should be exercised in tuning up the transmitter
that the circuit is tuned to. the correct frequency desired
for operation, that is the correct dip is selected on the
"Amp HT" meter. In fundamental operation the correct dip-
will always be to 15 milliamps or lesss. On harmonic opera-
tion this dip 1s usually a little over 15 milliamps. The
following procedure should be followed to double transmitter
frequency with crystals of fundamental frequencies between

d me, and 3.75 me, Doubled frequencies using crystals
within- this range will be between & and 7.5 mec. With
gerial tuningrat 180° (fully clockwise) Amp tuning is rotated
anti-clockwise Irom L1800, The first dip indicated on the
"Amp HT" meter is the fundamental freguency. Rotating

Amp Tuning contreol past this dip, - a second dip occurs at a
lower dial reading, This is the doubled frequency (First
harmonic). Tuning then proceeds as for fundamental opera-
tion, (See sect. 4.5). .is the Master Oscillator covers
the entire range of 3 - 7.5 mes, it is not necessary to
double when using Master Oscillator control.

Protection of Personnel

In the design of the ATR2B equipment every precaution has
been taken to protect operating personnel from source of
high voltage. With the equipment set up for operation
there is no point accessible where accidental contact can

be made with dangerous voltages. At the transmitter aerial
terminal and the aerial lead, RF voltage appears but the
impedance of the line is low and the voltage exposed cannot
reach dangerous potentials,

Precautlions in QOperation

The ATR2B equipment is designed for mobile service operation
but unnecessary mechanical abuse should be avoided as far

as possible, This applies particularly to receiver tuning
controls 1f accurate dial calibration is to be maintained.
4ll connecting cables should be connected before any of the
power supply switches are switched on.
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The "Send-Receive" switch should always be placed in
the "Recelve" position when the set is first turned on,
this allows the transmitter valve filaments time to
reach operating temperature before the Transmitter HT
supply is applied.

In withdrawing the chassis unit from the cabinet, cars
should be exercised as the small size of this equipment
requires very small clearance between the components

and the cabinet and if this withdrswal operation is done
carelessly damage would result to certain components.
Valves should never be removed from their sockets with
power switched on or the set cperated with any valves
removed, as the series-parallel filament wiring requires
all valves to be in circuit for correct voltage division
of the filament supply.

5. SERVICE INSTRUCTIONS

S5A.1

SA.2

SA.3

BA, Transmitter Receiver Unit ATREBR

Withdrawal of Chassis from Cabinet

The chassis unit is held in the cabinet by means of
eleven oxidised screws. Three of these screws are
located along the top front edge of the cabinet, three
along the underneath edge of the cabinet, two at each
side of the cabinet and one at the rear. Removal of
these screws permits the withdrawal of the chassis from
the cabinet.

Routine Inspection

Routine inspection involves the removal of the chassis
from the cabinet as outlined above. This inspection
should include valves seated tightly in their respective
sockets, and freedom from dust and foreign matter, par-
ticulerly between the plates of the variable condenser
and aerial relay contacts. Inspection of the undernesth
wiring should also be made. This inspection would
include mounting of components, condensers and resistors
firmly in place, overheating of resistors or any other
apparent weakness of components.

Valve replacement

With the chassis and panel removed from the cabinet as

in previous section all valves are accessible for checiing
and replacement. Valve replacement dlagram 1s attached
to inside of cabinet. Removal of grid clips on valves
carrylng grid caps permit withdrawal of these valves
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from their sockets after the retaining clips on the
valve bases have been loosened.

5B. POWER SUPPLY TYFE J,

°B.1

5B.2

SB.3

.General

This HT supply consists of a motor-generator with appro-
priate high tension filter network, Cl, C2, CH2, and is
operated from & '‘primary socurce of 12 volts DC obtalined
from a 12 volt accumulator. Ag a safeguard against
short eirecuit or overleocad the input to the generator is
protected by a short circuit and overload ecircuit breaker,
S1.

Removal of Chasgsis from Cabinet

To remove the chassis from the cabinet, i1t is necessary
to first remove the back. This is accomplished by
unscrewing the screws which are used to hold.the back
panel, thus exposing the cheassis. The chassis 1s then
removed by taking out chassis holding bolts on under side
of cabinet -- the chassis will.then slide out,.

Routine Inspection

With the motor generator chassis removed as in the previous
section routine inspection should include mounting of
components, over heating or any apparent weakness of
wiring. Particular attention should be taken of the
condition of Commutator and brushes also contacts on
relays.

5C. POWER SUPPLY TYPE K.

5C.1

5C.a

Removal of Chassis from Cebinet

Removal of eight round head screws on the outside edge
of the cabinet 1id allows the removal of the esbinet 1id,
Removing the six screws around the edge of the front
panel and removing the four holding screws in the base
in the cabinet allows the chassis to be withdrawn from
the cabinet for inspection or service.

Routine Inspection

Removal of the cabinet lid as above allows inspection
for dust or forelgn matter. Valves should also be
checked for seating in their respective sockets.
Further inspection should be conducted at intervals of
the underneath wiring. Removal of the chassis as in
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previous section permits checking of components for

firm mounting, overheating or apparent weakness.

Replacement of Valves

Removal of the cabinet 1id as in section 5G1 permits
testing cor replacement of the valves.

RECEIVER ALIGNMENT

6.1

6.2

6,3

Necessary Equipment

Should it become necessary to realign the receiver the
following procedures should be followed, The principal
equipment necessary for this operation would be a

gignal generator with suitable dummy antenna of 400 ohms
non inductive resistance and an output meter with an
impedance of 12,000 ohms,

Intermediate Frequency 4Llignment

With the ATR2B equipment removed from the case and
connected-as in Section 4, the output meter is connected
to one of the telephone jacks. During adjustment a
palr of telephones may be used in the remaining jack for
monitoring the signal but when taking measurements this
should be removed to give correct loading for an accur-
ate output measurement. with the generator connected
between the grid of V and earth and set on 455 Kc. with
20% modulation at 400 cycles the adjusting screws on

the IF transformers are then adjusted for meximum output
signal. Two adjusting screws are provided on each IF
transformer, one at the top of the transformer being
accessible from the top of the chassis, the other pro-
jecting through the bottom of the IF transformer and
accessible from underneath the chassis., Care should

be exercised that the setting of the generator frequency
is accurate to 455 Kc. and adjusting screws are checked
carefully to insure esach is tuned to resonance. The
overall sensitivity measurement on the IF channel from
the grid of V to an output of 6 milliwatts in a receiver
in normal operating condition should be approXimately

15 microvolts.

BFQO Adjustment

With the generator and receiver equipment connected as
in previous section and the generator set to 455 Ke.
modulation is removed from the generatcr and the BFO
switch on the ATREZB equipment is turned to the "Qn®
position, wWith the "Beat Note" contrecl set to the
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6.5

B

centre line on the name plate, the adjusting screw on the
top of the BFO coil (see plate 3 and placement diagram
inside ATR2B cabinet) is adjusted until zero beat is heard
in the telephones.

Alignment of RF Stages

With the ATR2B equipment connected as in section 6.2 the
signal generator is connected between receiver aerial and
earth through the dummy antenna of 400 ohms, Alignment
of the RF stages can then proceed.

With the generator set to 3.2 me. and the generator signal
tuned in on the receiver, the inductance trimming screws
for the aerial and RF @tages can be adjusted for maximum
ocutput. These screws project through the bottom of the
colil cans and are accessible from underneath the chassis
through holes in the terminal strip mounted over the coil
unit. The merial "and RF screws are the two nearest the
front panel. These inductance adjustments are made to
produce maximum output as indicated on the output meter.
Next the generator is set at 7 Mc. and the signal tuned
in on the receiver. The aerial and RF parallel trimmers
are then adjusted for maximum output, these are located
along the top of the mount bracket (see dlagram inside .
cabinet, also plate 3). The overall sensitivity of the
receiver from the aerial terminal to an output of 6 milli-
watts in a receiver in normal operating condition should
be better than 5 microvelts.

Dial Calibrations

Should it become necessary to reset the dial calibrations,
a thorough inspection should be made of the gang and dial
drive movements for tight set screws and correct movement.
The dial calibrations should be set against a reliable
source of frequency preferably 1000 Kc. crystal osclllator
which weculd indicate every megacycle calibration. If this
equipment 1s available the following procedure should be
used.

With the dial set to 3 megacycles, the 3 megacycles éigﬂal
from the crystal oscillator or other reliable signal source

is adjusted for maximum output with the oscillator inductance

trimming screw. This screw projects through the coil unit
and is accessible underneath the chassis. This is the
screw towards the rear of the chassis. The receiver dial
is then set to 7 Mc. and the crystal oscillator signal or
other signal source being used is adjusted for maximum out-
put with the parallel trimmer located to the rear of the
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gang mount bracket. These adjustments should be checked
alternately two or three times as zlight coupling exists
between the two adjustments. after the dial calibrations
have been set alignment of aerial and RF stages should be
checked as previous section.

7. TRANSMITTER ADJUSTMENT

The type of transmitter circuit used precludes the possibil-
ity of meking any particular adjustment, but certain pro-
cedures can be followed to check for normal operation.

With the aerial circuit completely out of resonance and
crystals inserted, the dip, when the amp tuning control is
tuned through resonance at fundamental frequency, should be
between 10 and 15 milliamps for crystals of normal activity.
This dip indicates that the crystal oscillator amd
amplifier valve and their associated tuning circuits are
functioning normally. To check aerial lcading circuits

for normal operation, connect to the aerial provided with
the equipment. With this connection the amp tuning and
aerial tunlﬂg are adjusted, following the tuning procedure
cutlined in section 4.5 untll the loadinf indicated on the
amp HT meter is between 60 and 70 milliamps. The same
procedura is adopted in the case of the master oscillator,
particular attention being given to uniformity of output
over the tuning range.

8. FAULT FINDING

Failure of the ATR2B equipment in service may be caused

by scme superficial fault which can frequently be corrected
by operating personnel. 4 summary of posasible faults is
given below and suggestions for their correction,

Symptom Possible Fault Correction
Nolses in Faulty telephones Iﬂspect repair or replac
receliver Aerial system 1t " "

Valves or grid clips loose Inspect and tighten
Bad battery connection " " "
Faulty connecting cable

or plugs Inspect, repair or replac
Interference from local Check for noise with no
sources (power lines etc.) aerial connected,
Recelver dead Power failure Check primary source
Faulty connecting cable Inspect, repalr or replac
Valves faulty Inspect, repair or replac

Faulty telephones Test or replacs,
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Symptom Possible Fault Ccorrection
Transmitter Power failure Check primary source
cead Faulty valves Inspect or replace
Eo "AMP HT" Key, or key connections Inspect, repair or
carrent when Taulty replace,
key closed Faulty connecting cables Teat, repair or
' replace.
Amp HT fails to Crystal faulty Heplace
dip when trans- Supply voltages low Check primary source
zitter tuned Incorrect tuning Aerial circuits must bs
off resonance for full
: dip to occur.
Faulty valves in transmitter Test or replace.
Transmitter Faulty aerial connection Check aerizl connection
will not load and aerial change aover
relay,
Transmitter Short in key lead, key, - Check, repair or replace

will not key or key jack

May be on RT.

¢. VOLTAGE ANALYSIS

The following charts indicate the voltage that should be

.obtained with equipment in normal operating condition when

the stated input voltages are applied to the respective

power supplies. 4ll readings teken to chassis with 1000
ohm per wvolt meter. Voltage readings may vary plus or minus
5% due to normal variations in components,

Transmitter voltages measured with asrial Loadeﬂ and
"Amp HT" current adjusted to 70 MA.

Receiver voltages measured with all controls turned fully
clockwise,
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12 Volta DC Operation Using Power Supply Type T.
Input 12V DO
Pin No, according to HMA Code.
Circuit Valve type &
Symbaol Application 1 a 3 4 5 -] 7 8
V1 6FEG - | 5.2] 275| 130 | - - |10.6| 6.5 Primary Current
Qae, 12V DC Input
Transmitter onl
T2 807 P ﬂ r 10.8| 318 - 1B 53 Plats Gﬁp. H‘MP Hr" t0 70 L
Moduteer 325
Hecelver only 9.2
T2 gor /Vob | 5.5/ 260] - | 20| B | Plate cap. g -
Femar Amplifier 320 T amitter Key up
: 9.2 amps
T4 807G BE| 5.5/ 185| 80 |2.9| - |10.9] 2.9 Eey down 11.5 amps
RF Amplifier i
R.7T.
Transmitt i
V5 678G E| =|222| 80| - |125] 5.4] 2.4 sl
Converter :
Vé 607G E| 5.5| 2822| 43|1.5| - |10.9] 1.5
1st IF Amplifier
™ 608G E| 5.5| 222 - - 43| 5.5| 1.4
2nd IF Amplifier .
and Detector
T8 678G E| B| 87| 18| - |BrRo| 5.5 .75
lst Audio Amp. oN
BFOQ Ose. 14
79 EVEG E B| 215|215 ] - - | 5.4|11.5
Power Cutput
Underneath view. Underneath view. All other
807 Power Amp. Socket sockets, (Standard Octal).

& Modulmstor Socket,



240 Volts AC operation using Power Supply Type K. a3.

240 Tolts AC input,
Measurements taken inm R.T. Positien

Pin No. according toc EMA Code.

Cireuit Valve type &

Symbol Application I 2 3 4 5 6 7 B
| i | | ]
71 6F6G E 5.2(290[145] = | = |11 | 7! Receiver HT 2307
Ose., AC - AC | Tranamitter HT 3457
| |
e A | |
va BO7 . : 11 | 325 - 20 | 5.8 | Cap. Plate Loaded to 75 MA
Modeketer | . AC 345 on "Amp HP®
¥ 807 A7CP. | 5.6, 380 | - 22.5| E | Gap. Plate | Power Consumption
Fowsa Amplifier i i 340 230V. AC Input
g5 607G B (8.6(195 o5| 5 | « | 1] 3| RS 120 Watts
' RF Amplifier ac | &) | A e 10w
- 678G . E| E |23 85| - |130 5.4/ 2.5
Converter | ' i |
6076 E|5.6]/2%0| 44f1.5] - | 11|15
Ve 1st IF Amplifier A | AC
i
i 605G E| B |20 - | - | 44 5.6 1.2
2nd IF Amplifier { | AC
5 678G | B| 2| 90| 19| - | 15| 5.4
L lst Audio Amp ' BFO | AC | .75
BFO QOsoillator oN |
BVEG | BE| = |220f 220, = ‘ - | 5.4] 12
Ve Power Output AC
| | |
Underneath view. Underneath view, All other

BO7 Power Amp. Socket sockets. (Standard Octal).
& Modulator Socket, '
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LIST OF MANUFACTURERS

Radio Corroration Pty. Ltd.,
126 Grant Street, South Melbourne, Vie.

Ducon Condensers Co. Pty. Ltd.,
73 Burke Street, Waterloo, N.3.W.

Simplex Products Pty. Ltd.,
716 Parramatta Road, Petersham, N.S.W.

Chanex Condensers,
73 Burke Street, Waterloo, N.3.W.

H. A. Chivers,
140 King Street, Melbourne, Vic.

A. G. Naughton & Co.,
5 Monteclair Ave., Brighton, Vic.

International Reslstance Co.,
55 Addison Road, Marrickville. N.S.W.

International ﬁadio Co. Lt4d.,
403 Bourke Street, Melbourne, Vie.

Standard Telephones & Cables Pty. Ltd,,
252 Botany Road, Alexendria, N.S.W.

Arrow Electric Switches Ltd.,
Hanger Lane, London, W.5. England.

Triplett Electrical Instrument Co.,
Bluffton, Chio, T.8.A.

John Ogden Industries Ltd.,
145 Neville Street, Middle Park, Vie.

F. W. Davey & Co., '
25 Berkeley Street, Carlton, Vie.
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CONDENSERS

MISCELLANEGUS

|u-; 05 mid
5001 mid.
[E51 100 wf

[52-0001 mid.
L5 1 mid.
54 - 00005mid.
G5 15 mid
056 0001 mbd.
|57 001 _mid.
1058 3 -25 wuf,
i[53 100 wuf.
106D 000 mid.
6 Q02 md.
&2 01 mid.

B -0l mfd.

58 25 mid.

50,000 chma
500 -

5,000
B4 10.000
85 5000
A 5000
{17 0,000
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