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L iZ5ANICAL CONSTRUCTION - RECZIVER

"
SRy ey

Saztion A,

he Recziver i constructed ol Mo, 1¢ gangs shwet metal. The frame
is a spot-welded fabricatlion heavily reinyorcec with anyle pleces
i gussel plates to ensure durgbility and complete rigidity.

0n completion of fabrieation the frame 1s ;iven a heavy coat of
copper nlating of not less than one thousandth of an inch. This
nlating 1s to provide a pathh for complele grovadiag througliout the

cha:ols.

A3 g sareruard against corrogion the whole 1y then Cadwlum plated.
Vo shure will have no effect on this Iinal coastling. The electrical

contacts on the Coil Accepbor Unit are constructzd of phospor bronze,
ficavlily silver plated, =DThese contacts are selt cleaning.

2.  POWER SUPPLY UMIT.

The framo of thils Unit 1s Fabricated and plated in the same manner
agd that of the recelver. Both Units are flited with Dust Covers
.thoroughly ventilated and finished with Grey Crackle Lacguer.

Seetion B,
1. DESIGYN,

The basis ol deslgn of tivis Recelver is to provide stable operation
at 0ll froquencies between 138 «.C. and 25 ¥.C. with an R/F input

of 1 wierovolt absolute or better. 'The Leceiver 1s designed to
cpercie from standard 23CV. A.C. maing supply, or in ah emergency
frov a 12¥. &dccumulator. The Power Unlt Selection Switeh provides
instant selection of elther of the above supplies on its front panel.

2,  ELECTRICAL CHARACTERISTICS.

Thg followlng measurements are an averagce «8 measured on test:-
{(a) Frequency Coverage ~ 138 K.C. to 25 #.C. in 5 bands with a
'Egg of 45 K.C. on either slde of the I/F channel, which is
WCo
(b) sSeusitivity - The absolute seusitivity is such that an ine
puf'voltageuof 1 nierovolt modulated to a depth of 30% at
*00CP8, applled through a starndard dummy antenna to the re-
ceiver aerial terminals, gives 6 milliwatts in a 600 ohm
non-inductive load with a signsle-to-noisg ratio of 1 ¢ 1 in

wetts,

(¢) ‘Selectivity - by a variation of input voltuge against oon-
- stant output:- ,
6 K.C. off resonance 20 db dowa
10 k.6, 40 db "
19 K.C, » oM 60 db "

WVt eh AnwateT T™Ttan:in. .o salactivity of 100 CPS may be
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(d) Automatic Volﬁme Coq%;oi - The output remains constant to
. within + 3db for variations of input voltage between 10
microvolts and 1 volt,

(e) Stabllity = Every precaution has been taken in the design
fo achieve atabiligy of operation. Regulation of the power

supply when working on the standard A.C, supply is such as
te take care of variations of line fluctuations of & 10% e

(f) Power Output - the Receiver dellvers the following powel

output :-
To Headphone Circuit 1001/ Watts
To 600 ohm output 100l /Watts

70 Speaker of 1750 ohm impedance 1,8 Watts.
Thig measurement is made with 100% modulation at 400 CP8B.

(g) BRadio Fregquoncy Am 11fi§3 - two stages of R/F, amplifieation
_are employed in EEE& Receiver.

The signal to image ratio thus provided is as followsi=
Band v o ' '

de 22000 to 1

B, 52000 to 1

c. 22000 t0 1

D, 2000 to 1 -
E, At 22 NC. 5C0 to 1, at 12MC. 2000 to 1.

Section C.l.

1. Controlg, The front panel on to which the Coﬂtrolsjare termin-
ated 1¢ clearly marked. In order that the Controls may be identified
rro? igis description reading from left to right read in three rows
as fellows := _ | , ,

Top Row,
Signal Meter, Tone Control, Tuning, MNoise Limiter.

¥iddle Row.
BFO. Note Control, AVC/BFO Switch, Meter Adjust, Variable Selectivi-
ty, Crystal IN/OUT Switch, Crystal Phasing Control.

Bottom Row, .
Manual R/F. Gain Control, Coil Box Aoceptor, Audio Gain.

Left Hand Bottom, Phone Jack l.
Right Hand Hottom. Phone Jack.2.

Functions of Controls.

%%ﬁ%ﬂlﬁMgﬁgzy‘ An indicator of carrier strength of the received
ga. . .

Tone Control... Arranzeﬂﬁgpngpduoa high frequercy response to
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minimise static or other interference.

Tuning Control. Controls 4 gang Condenser, effects band spread on
all bande - equals pointer travel on a scale approximately 12 feet

long.
Noise Limiter. This control is arranged to 1limit the noise peaks

o that 1n no case can they exceed the signal level garticularly
ugseful to adjust the sglgnal « noise ratio when rece ving C.W.

B.F.0, Note Control. Arranged to shift the note of the beat freg-
uency oscillator ¥ 2000CPS. elther side of zero beat. -

AVC/BFO Switeh. Used in AVC. position for reception of telephone
glgnals - when turned to BFO. brings,BFO. and eliminates AVC, for

reception of C.W. signals. in

Neter Adjust., Used to adjust signal meter to zero under no signal
oonditions.

Variable Selectivity Control, This control is used only in con-
junction with the crystal filter. With the filter inactive the
control has no effect. When the control is on O the receiver is
in the broad position, 10 provides maximum selectivity.

Crystal IN/OUT Switch. With this switch on the IN position the
crysta er functions. Fine aedjustments are then made on
"Seleetivity",

Phggg%gi The Crystal Phasing Condenser should he in the Zero posi-

tion Tor normal operation and' should not be used unless an interfer
ing signal appears. The method of operation for rejection of an

interforing signal is to adjust the Phasing Condenser right or left

of Zero until the interfer ing signal is eliminated or reduced. The

Euning dial should be adjusted to exactly the desired signals
requency.

Manual R/F. Gain Control. This controls the sensitivity of-the
Receiver irrespective of the A.V.C.

Coll Hox Acceptor. In the space provided the operator inserts the

coil box Fequired. Each unit is marked with its band letter:-
Band ing Range..
A. 138K,C., to 409K.C.
B. 495%,C. to 1430K,.C.
c. 1420K,C. to 4,32 NM,C.
D, 4,25M.,C, to 12.6M.C,
E‘ 12'5 M!Ct to 25 PJI'CQ

gg;rgggve‘engréved on each ¢oil box front is Frequenoy versus,Dial
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sudio Gain = Stand By Control, A combined Stand By Switch and Audio
b e ol whoR turned to "Stand Byd H,T. is switched off but
"the valve- heaters rewain on, Vhen the Pointer is advanced to "on'*
the Recelver is active and further advance of the pointer towards 10

increases audlo gain.

Phone Jacks 1 and 2, When telephones are plugged into Fhones 1. the
speaker 1s automatically silenced - Phones2. is a jack provided for
a second pair of operators telephones, but no sudle power is avail-
able in Phones 2 unless a headset is plugged into phones 1.

gection C,2,
ALIGNING PROCEDURE.

I,F, %mglifier. Extreme accuracy is required in the alignment of
he I/F. circuits. Unless there is very ggg%_ggggggﬁgg_gggp%gy in-
correct alignment and the operator has all the necessary facllities
for this work it should not be attempted.

Slight misalignment of these transformers will have a marked effeot
on the sensitivity and selectivity of the Receiver, and as they are
of the extremely stable type using permeability tuning and silver
plated wica fixed condensers, it will be found that one or two turns
in or out of the iron core slug 1s all that is necessary to bring
them te thelr original adjustments.

Procedure. The following instructlons should be read through care=
fully and fully understood before starting adjustments:-

Disconnect aerial leadg and power and speaker cables. Take dust
cover off and remove Recelver from rack. Stand on side with under-
neath facing right and away from rack, Reconnect power and speakel
cables, but not the aerial leads. Connect an output meter ad usted
for 60C ohms across the 600 ohm output terminals., (See circult).
An ordinary O~5 volt copper oxide rectifier type A.C. meter with a
600 ohm, 1 watt carbon resistance across 1t is quite suitable for
this purpose.

Remove the grid lead from the top cap of the 6KBG valve. Connect
the output of & calibrated signal gcnerator to the grid cap of the
6K8G, preferably through a condenser of spproximately .005mfd. cap-
acity and return the grid to earth through a 100,000 chms, 1 watt
carbon resistor,

Conneet the grounded side of the signal geﬁerator output to chassis
Sct "SY meter to zero no signal. i

Sot controls as under:~

Crystal switeh in the OUT position. Selectivity control on 0,

Phasing condenser to ¢entre soale. DBF0-AVC Switeh to A V.C. Tone

ggﬁ%ggl'gn‘lo. Noise limiter on 10. Audio Galn c¢onirol on approxe
Y 'de : :
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Kdjust signal generator to exactly 455 lkilocycles, modulated 30% at
4CC eycles, and turn attenuator until a reading of approximately 0

egd1liwatts or 1.9 volts appears on the 0 - 5V, outpts neter,

Adjust the iron core slug screws which appear through top and bot~
tom of the I/F transformers. Those appearing above chassls are the
grid circuits and underneath chassis, plate circult, except in the
cnge of T.2. crystal filter grid circuit, which appears also under-
neath chassis, and is the nearest screw to the chassis side (farth-
ost away from 6XBG valve). This should not be touched until later.

hdjustments. 1, Using a 1ining up tool e,g. screwdriver of insule

atiny material or at least only a small portion of the tip metal,
gtart from T,l. (See Photostat§ turn iron sjug serews in or oub,
until a maximum reading on the output meter appears with the mini-

mum iaput from the generator.

2 Switch in erystal, set selectivity control on 10 and phasing
contro). to centre scale:= '

Adjust attenuator until a reading of avproximately half scal
uppears on the "8" meter, at tho same time keeping the gudio gain
ae ogition where approximately 6 milliwatts appears on the output
meter.,

3. : Rotate generator slowly over 455 kilocycles, noting the peak
on "s" meter, If one sharp Eeak only is observed the I/F alignmen
18 correct; chould however, ftwo peaks appear, this willl show ine
correct caiibration or inaceurate setting of generator, and it
should be sat again on the centre of the peak which appears the
sharper, This being 455 kiloeycles' -~ the crystal frequency,

@sain readjust the iron slugs, excepting grid cireuit in T,.2. and
T.4, for maximum peak on "g" meter with minimum input from generat
Adjust T,4, grid cireuit For maeXimum peak on output meter, afte
carefully checking these circults several tlmes, only one sharp pe
spould anpear on the "8" meter and the sensitivity of thege circul
should be in the order of 10 microvolts, That is to say, with a °
microvolt input and 6 milliwatts output, on switching the generat
modulation off, the output should drop to 3 milliwatis due to noi,
with the erystel in the "OUT" position,

REMEMBER THE I .F., CIRCUITS MUST BE EXACTLY THS CRYSTAL FREQUENCY.

?%gh the crystal IN, the signal to noise ratie should be improved
dli again further improved as the selectivity is increased after
aligning 7.2, erystal filter grid cirecuit, whici is done as follo

Unit

Ingert Coil, "B" and tune in a broadcast stabilo
st stabion. Switeh crystal
aﬁdlieh seleetivity control on 0, 4adjust T.2. for the bestytonal
q % ties of music, teking no notice of loudness, When the dial
‘ro ated slowly over the statlon the effect noticed should be the
gameias with the crystal out, except for an additional sharpnesse.
n olther gide of the correc% position of the¢ iron slug, the tone




a distinct hollowness, dus to the crystal filter cutting the side

bgnd, will appear on either slde of the sgtation, This adjustment

i8 to obtain a symuwetrical and variable crystal selectivity curve

and should be done with a freguency modulated signal generator and
cathode ray oscillograph, although the above instructions are sat-
isfactory for normal service use. _ :

- B,F.0, Adgustme:_gc_. The Beat Frequency Oscillator should be set at
exactly +C, when the ncte control is at centre acale. .

& simple method to check the setting is to switch off the signal
generator and switch in the cr{stal filter with selectivity control
at 10, Rotating the B.F.0. note control a distinct sound will be
heard as the oscillator passes over the erystal frequency to an
apparent zero beat. This should appear when the B.F.0., Note 1s at
centre scale., Bhould this setting be out, it may be corrected by
adjusting the iron core slug through the heole in the B.F.0, shleld
under chassls (Bes Fig.d,). ,

_Having gerfectly allgned the I/F circuits, remove generator connect
ions and replace 6K8G lead cn the top cap of the valve, and remove
100,000 ohw 1 watt carbon resistor,

R/F_and H/F Oscillater Cilrecuits., 4s with the I/F Amplifier extrerme
accuracy is required for the R/F and H/F 0Oscillator clrcuit align-
ment. As the components employed in these circuits are of extremel,
stable type, having been thoroughly baked and treated with trolitol
solution, using air trimming condensers, high quality insulating
materlals etc. only a fractlon of a turn of the trimming condensers
and small adjustment of tho coll inductance 1s all that is netess-
ary to restore the circuits to original efficiency.
Thege adjustments should be made only If the operator is certaln it
.8 necessary through valve replacements gg%gguhandlingfor extrelig
ggmpqgéﬁgre changgs, and he has the facilities and_experience to

o SO [ . .

'Adiustments, The adjustments are made through the holes in the
coll acceptor housing and are marked Lk to 4, Cl to 8 as shown in

Fig.4d,
Lele °~  Induotance adjustment on aerial coil.
L2, Inductance adjustment on first R/F coll.
L.3. Inductance adjustment on second R/F coll.
L, Inductance adjustment on H/F Oscilldor coil.
Cul. Triumer condenser on aerial coil. '
C.2. Serles trimmer Coil E,
Ca3. Trimmer condenser on second R/F, Coll.
Cutt, Series trimmer Coil E, :
C.9. Trimmer condenser on second R.F., coil.
C.h. Series trimmer Coil E. \ :
C.g. Trimmer condenser on H/F Oscillator coll..
C.8. Padder serles condenser on H/F Oscillator coil..

Bands AyB,C, series trimmer Coll E.
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Procedure. .Remove receiver from rack and connect output meter as
Fooeribed in 1/F procedure, Connect the output of standard algnal
generator, throug the standard dummy antenna supplied with the
signal generator, to the antenna terminal 4,1, the earth terminal
of the dumny antenna being confected to terminal A.2. of the re-
ceiver. Bridge antenna terminal A.2. and earth termlnal together,
and ground earth terminal. Plug in coils in turn. Check the .
calibration of coilg, preferably using an unmodulated test signal
of approximately 10 microvolts, and the B.F.0. on, with B.F.0. note
control set at cantre scale i.e. exactly on 455 kilocycles. Observe
that goro beat occurs on the correct dial setting, Should this be
go the calibration is correct and there #111 be no need for adjust-
ments to the H/F. oscillator circult, If not, a small adjustment ‘
of C.7, will correct at high frequency end, or adjustment of L4 a
10w frequency cnd, except in Band E, where there 1s no inductance
adjustment, but a serlea trimmer. Here C.8. is adjusted as L.4. T
chack R.F. grid circuits switch off B.F.0. on receiver, and using :
400 cycle modulated gignal from the signal generator tune in signa
~ at approximately 15 degrees on the dial. Adjustirimmer condensers
C.l, Cu3, C.5 for maximum peak on "S! moter with minimum input fro
generator. 4s there is a certaln agount of interlocking between
the R/F circults and H/F oscilletor circult at the highest frequen
cles,, it will be necessary to rotate the tunin% dial to and fro
over the signal to obtain the correct setting greatest peak), re-
chacking the oscillator calibratlion several times. :

Aftor checking at the highest frequency of each band adjust induct
ances Lel, L.2 and L,3 on band 4,B8,C and D, and C,2, C.4 and C.6 ¢
Band E for maximum peak at lowesé frequencles.

After rechecking each and several times, and the operator is satis
fied the adjustments are correct, the recelver should have a
sensitivity of approximately .l microvolt when modulated 30% with ¢
signal to noise ratio of 1 - 1 in watts or better, and a signal t¢
image ratio of not less than 400 to 1 at highest %requencies.

Band 4, If Band A will not follow calibrgtion C.:8 serieg padder

may be adjusted, resettlng C.7 and L.4. As these two settings

gz;ually‘affect each other, they may have to be rechecked several
@8 ,

Some difficulty may be experienced on this band with oscillation,
1f far out of allgnment. This is because the R/F circults are
rosonating at too high a frequency or near the intermediate fre-
quency, causing instabllity snd difficulty to align. If the
oscillator section is corrected as above, and grid circuits adlus
-ed individually by connecting the genera%or to grid cap of the
second and first R/T valve, taking care not to Set at a higher
frequency than 409 X.C., the difficulty may be overeome.
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KAINTEFANCE

In designing the X/Cii/1l1 a very wide marzin of safety in compo

ents has been mailntained and years of satisfactory service sioul
., be received without having to tawmper with the recelver. Should

troubles occur these may be classified as under : =~

Valves, Check by replacement or on the standard type V.C.T., vals

taster.
Condenserg. May be located by point to point continulty test.
feslstors, May be located by point to point continulty and voltas

fest.

Other components and intermittent defects, These may be found by
Tocallslng the trouble to some partic¢ular circult and making test
or by a process of elimination.

Hereunder i1s a list of D,.C, voltages which should appear at socke
points. These are read with a 1000 ohm per volt meter using the
scale indicated in brackets under voltages (The multimeter assoc=~
iateg with the standard type V.C,T. valve tester should normally t
used). .

With controls set as under:=~

R/F¥ gain control on 10.

Naige Limliter on 10.

BFO/AVC Switch on AVC.

Lorlal removed and 6KBG grid shorted to earth so that no noise or
signal will work 4.V.C. read as follows:-

Socket  6UTG GUIG €KBG 6UTG 6UTG 6GBG  6V6 608G 6X5G  6X50
Pin num=. let 2nd Ose let 2nd 2nd, Det.Out- &,Yet. Roct. Roct.
bor to  B/F. R/F. 1 Det.-I/F. I/F. 1st. Aud.put BFO.

SLround,
3

200 200 205 200 200 32 215 240

(S0t Motor to 01000 volts D.0. Scalo) for 6G3G Roading 350V

. A g
4 95 80 100 95 80 240 - - -
6 - - 120 - - .18 - Henle - -

{Set meter to 0=1000 volts D,C. for 6G3G rosding)

8 2.5 2 3 2,5 2 ] 13 - - -
‘ . \ (10) ' 275

. DIGI

Section D.
OPERATION,

41 order to bring the Recoiver to an operating condition, observe
the following procedure:=- ' '

(2) 'Insert the appropriate Coil unit.
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(b) Bee that the Stand By Switch is insthe OFF position.

(¢) See that the s%itch on the vowar supply unit is in the
OFF position.

(d) Connect 4,C, supply to the pcwer supply unit and a 12
volt aceumulator to the battery cabla.

(o) Cornect an aerial and earth to the terminals marked Al and
E respectively and bridge the terminals marked A2 and B, =
or if using a doublet aerial connect the two aerial leads
to the terminals marked Al and A2 and earth BE.

(£) Suitch power supply to either of the ON positions, i.6.
23C volt A.C. or 12 volt D.C. :

(g) Wait 3 minute and then turn stand by switch to OF positio
. with noiss limiter control set on about &. :

- (h) In conjitnction with the tuning curve on the face of the
coil unit and the AVC/BFO switch in the AVC position -
tune for ghone with Crystal out - or for C,W. signals
with Crystal in and variable selectivity control on O,
The B,F.0. switch should be on BFO posltion and the

B, F.0, note control central. )

(1) Having found the de¢sired signal‘the variable selectivity
control may be advanced to the desired selectivity.

IOTE, With the Crystal in and the variable éelectivity control
on 0 the full sensitivity of.the receiver ls prescrved, 1.8. no
loss of slgnal should occur,

When it 1s desired to change back to phons reception simply turn

BFO/AVC switch to A4.V.C. position and carry on. Noise limiter
control should be adjusted for the best signal to noise ratio in

a bad location; but always initially tune in the station with
noise limiter control on & to 10.

Beetion E,1,

POWER SUPPLY.

There 1 only one control on the power supply unit. This is a
3 position switeh, the positions being centre off - L/H, 12 V,
D€, = R/H, 230V. 4.C. * The turning of thig control changes the
- 'supply instantly. -
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VALVES, .
gach Recelver is despatched with two complete sets of valves ;'
onc in the Recelver and power unit and a spare set included in
the case. Each spare valve has stamped inside the flap of its
curton the Receiver number and its place in the set.

No. 1 valve 1s the 1st R/F., No, 2, the 2nd R/F., No. 3. the
H/F. Oscillator and so on to the output tube.

PROTECTION FUSE.

At o protection against faulty Rectifier tubes or a breaking
down condenser an E.S. minlature Jlamp is included as a fuse.
This is located on the under side of the Power Unit Chassis.
Snould this lamp blow, tests should be made on condensers and
tubecs before replacing the fuse. '

Roplaco with miniature E.S. lamp of .45 to .6 amp, 2 to 8 volts.

KINGSLEY RADIO PTY LTD,,
380 St. Kilda Road, '
= MELBOURLE,
S5.C.1,
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