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DIAMON

RADIO BATTERIES AND TORCH REFILLS

RADIO SET BUILDER Handbook No.

 m a Diamond P. 5

Radio Battery!

A new washer will fix a dripping tap, but you
can’t-fix a leaky ‘“B’* Battery. The best thing
to do is buy Diamond P.5. Then you can be
sure that you don’t pay for costly power
wastage through internal Ieakage.

In Diamond Radio Batteries a spiral tube
heavily treated with - #wo inner coatings of
special insulating compound completely in-
sulates each cell against internal leakage from
its companion cells. And not only are its sides
thus permanently insulated but also the
bottom of each cell.

When the battery is assembled each cell is
thus sealed and perfectly insulated from every
other cell. -There is no weak spot. Itis
because of these features that you can be sure
that Diamond P.5 Batteries will give up all
their great reserves of power without waste.

PERFECT INSULATION
PREVENTS POWER WASTAGE!

ABOVE: An illustréfion of the
Diamond Spiral fube stripped to
show its TWO layers of insulation.
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RADIOKES
KITSETS

Healings will be pleased to quote for any speclal Coils
or Kits. AH Healing Kits are matched with the famous
Suprenme Oscillator.

5-Valve Money Saver Kitset
Radiokes Simplified Money Saver Kit

In designing this kit Radiokes main
objective was to design a kit that was£7/l°/.
T

Handbook No. 13

MICROPHONES OF QUALITY

Sound engineers, amplifier specialists and experimenters
have found by experience that American microphones cannot
be excelled for quality and appearance. : :

You - can effect considerable savings by purchasing now gf}cr:mﬂi){hs’g)g}f tgrfcoornni;?c?'aﬂ:ieat%n?
before prices which are gradually increasing, rise to new high The circuit is sim‘;lar to that used in the average 5-valve set
levels. on_the market. An added advantage is that, by purchasing

HHustrated below is the New American C5 globe crystal a Radiokes all-wave box, with no other expense the set can

. Ben 5 e f Recommended be converted for all-wave reception.
BARASS SE-RI gy o Medtires. |Redsin CHASSIS DIMENSIONS: Pick-up terminals,

for good quality audio pickup, which includes general public 12in, x 8in. x_ 8in. e i e L
address applications, disc and film recordings, and good ama- FEATURES: Diode detection.

teur phone transmission. The high internal capacity of the Pentagrid converter. VALVES REQUIRED:
paralle! crystal elements decreases the impedance, permitting ;‘go"/‘i-s'ibn'-gialamphﬁca‘10"- 1/;5;‘8% 1/6D6, 6B75, 1/42,
the use of much more cable than is usually considered possible . e S : .
with a crystal microphone, yet with the same efficiency. Write for Healing’s Special Offer and Free Illustrated

] ; Pamphlet.
The C5 duo-diaphragm — duo crystal is non-directional e e e e e e [ TR e mt m S e e e T e e TR
and has an output of 58DB (Standard reference level).. Write for Healing's Special Kitset Offers and Free Folder

on any of Radiokes Kitsets.
CARBON TYPES STANDS AND

N RS S D AR AU D UD 5D ED NP 55 S5 D s 55 &5 50 55 5D 5D 5D &5 55 5D D 2D 5D 45 Sp 5D SN o . . .
E.L.4 Double button 352/6 ACCESSORIES

LEKTRITE AERIAL WIRE
C.D.4 Double button 95/- 4 g Desk Stand . 29/6

. For improved recep-
B.gmo{.‘.apel Single ’ E.L. 5in. Desk Stand-27/6 tiol?t always  specify
| =L R ; - Lektrite Aerial Wire,
Y De Lute Lapel S.B. 115/ A.r 6in. Desk Stand 38/6

the ORIGINAL all cop-

/-

A.1 Double button £15/8/

CRYSTAL
A.G. Directional, £7/15/-

A.F. Floor S8tand,
Gt e Y IS

5in. Suspeunsion Ring 19/6

D.B. Matching Trans-

C.5 Non-direc-

ELECTROSTATIC
G.A. o £7/10/+ 8/6 doz. ft. in.

PAILLARD MOTORS

A production of the famous Swiss' factory, these
motors are recognised a: the standard in electric
gramo-motors.

Every component is precision-made with the finest
of workmanship and materials.. Because of their
small size, they can be easily fitted into even the
smallest of cabinets with a saving in space and
weight.

Operated from the 200-250 volt 50 cycle A.C. mains,
they are available in single speed — 78 r.p.m. type,
at £4/10/-, and the double speed 33 1-3 and 78 r.p.m.
type at £5/15/- each, complete with turntable and
speed regulator.

For those requiring a complete unit, we suggest
the Braun Phono-lux. A completely self-contained
upil\{/ersal A(.iC.-D.tC. etl.ectrictmotor complete with
ick-up and automatic cut-

T e e . EOMBN

former irom .. 15/ ea.

tional .. £7/19/6 Carbon Gramules, 9/ vial

A.H. Haud *ype .. .. £9 Lotv{ l;oss Cable, 5/6 doz.
o AN

Super Low Loss Oable

per w e at h er proof
aerial.

Its stranded all
copper construction is
the finest medium
for wireless re-
ception, and can-
not be Dbettered
for loeating those
hard-to-get sta-
tions.

Specially de-
signed for both
indoor and out-
door use its
heavily insulated
w e a t h erproof
cover prevents
losses and poor
reception usually
due to leakage in
the aerial.

Replare your
old type aerial
with genuine
Lektrite for best
resuits.
50ft. cartons .. .. 2/6

100ft. cartons .. .. 4/6

SUPREME

MAIL ORDERS

Healing’s Mail Order Servige is fast and efficient.

Testing Instruments

Country and Interstate Clients address all orders and

inquiries to
HEALINGS PTY. LTD.
261 SWANSTON STREET, MELBOURNE!

"SUPREME BY COMPARISON”

Write Healings for Special Supreme Catalogue.

HEALING

PTY.
LTD.

261-3 S\WANSTON STREET

Phone.C 2064 (2 Lines)
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\— FAMOUS FOR QUALITY & VALUE
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in this Handbook.

Hartleys can supply, at their noted low prices, the
necessary accessories for any of the Receivers listed
Moreover, the parts supplied
will be absolutely identical with those specified and
used in the original Receivers.
without delay!

Call in at Hartleys

BAR KNOBS

With white pin line and

COUPLING
CONDENSERS

For coupling two con-
densers. !4in. hole
Fibre insulation .. I L4

Amphenol Glazed
Steatite Sockets

The extremely low mois-
ture absorption improves

the calibration of short-
wave receivers. ’

4. 5, 6, 7 pin .. 2=
$-pin (Octal) 4'-

Reliable B.T.H. "True-Speed”
' Gramophone MOTOR

A well-designed and

78 Revs.
P.M.

At HARTLEYS

/I / The superior
English Crystal

screw mounting.

214in., Black 1'6

114in., Black 1'3
HiIGH FIDELITY

Audio Transformer
Desizned to

efficient com- suit any cireuit
plete with turn-table. or vaive com- 30 / -
Finished bronze. bination.  From

NEW YEP CRYSTAL

1/3

— extra sensi-
tive .. .. .. ..

Petrol type. Can be used anywhere,

absolutely ~portable.  Guaranteed safe.

Large, heavy duty .. Bo 29'6
Medium, household " . X 25"

Large types supplied with Wind
Guard.

Model 321, 0-1 millia-
meter. D.C., 233in. dial.
panel mounting.

£1/13/3

As above, with triple
scale markings,
£1/15/9
We can also quote for voitmeter re-
sistors or M.A. shunts for these meters.
Prices on request.

TRIPLETT METERS

Electron Improved Noiseless

ALL-WAVE AERIAL

Eliminates those crackles which make

good reception impossible.
Easy to erect. Complete 27

with instructions .. ..

Also at
148 Swanston
Street

LET US QUOTE

for building any of the receivers
described in this Handbook. For a
nominal charge we will be prepared
to build. line and test any of these
sets
REPAIRS & TECHNICAL SECTION
Under the expert supervision of Mr.
J. Colthrop, V.K. 3 P.L. This cepart-
ment is equipped with the most up-
to-date laboratory and testing equip-
ment available. A specially designed

shielded room is used for the lining
and balancing of Superhet Receivers.

AIR MASTER or PARCO
COILS and COIL KITS

High Fidelity Transformers and
Power Chokes and Transformers,
Hartleys can supply Coil Kits or
Transformers for any of the re-
ceivers described in this Hand-
book.

“FLINDERS STREET —OPP. THE

STATIO,

o —————————————————
LINING UP TOOLS

Polished Ebonoid handle — screw-
driver at one end, box spanner
at other z -

EXTENSION SHAFTS

For extending shaft of controls on
set. Fits 1l4in. shaft. Each

This is a high quality Key of heavy

brass, nickel-plated, replaceable, with
hard-drawn silver

contacts and
machined conical bear-
ings. Offered at Hart- 35/.
leySIey .. .. .. .. pome
SPORTS
STORES
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A.C. RECEIVERS— SMALL RECEIVERS—

Reflexed A.C. Super Four .. .. .. Page 11 RetlexcdRAC S E P 11

Fidelity I.F. Super 5 . .. .. .. .. Page 30 Sevvex: . h. usfaer ?;ur i A% Page 14

Full AV.C. Super Six .. .. .. .. Page 48 PVEBRIEERNONe JHRET JENTS e 3 ¢ 1L TEES

Globe Girdler Super 8 .. .. .. .. Page 62 Melodious Super Three .. .. .. .. Page 25
AMPLIFIERS— Globe Girdler Two .. .. . .. .. Page 34

General Purpose Amplifier .. .. .. Page 21 Economical Battery Three . .. .. Page 42
BATTERY RECEIVERS— s I

Melodious Super Three .. .. .. .. Page 25 SN R A R R g |

Economical Battery Three .. .. .. Page 42 Trap Tured Crystal Set .. .. .. .. Page 5! I

Air-Cell Battery 4 .. .. .. .. .. Page 57 SUPER-HETERODYNES— it
BATTERYLESS RECEIVERS— Phoenix Super Six .. . L 2E . TRRRage) BY

1937 Vibrator Five .. .. .. .. .. Page 17 Reflexed A.C. Super F0ur a0 Sollc - eyl

Symphony Vibrator Four .. .. .. .. Page 52 S.W. Headphone Super Four .. .. .. Page 14

1937 Vibrator Five .. .. .. .. .. Page 17

DUAL-WAVE RECEIVERS— ’

1937 Vibrator Five .. .. .. .. .. Page 17 Melodious Super Three .. .. .. .. Page 25

Globe Girdler Super 8 .. .. .. Page 62 Fidelity I.F. Super 5 .. .. .. .. Page 30 [

Universal Dual-Wave Mldget .. .. Page 66 Full AV.C. Super Six .. .. .. .. Page 48 [

Symphony Vibrator Four .. .. .. Page 52

e 3 g T Air-Cell Battery 4 .. .. .. .. .. Page 57

Standard American Valve Bases .. .. Page 73 Gl |

Continental Valve Bases .. .. .. .. Page 74 obe Girdler Super 8 .. .. .. .. Page 62

Standard Resistor Color Code .. .. Page 70 Universal Dual-Wave M'dgff .. .. Page 66
SHORT WAVE RECEIVERS— UNIVERSAL RECEIVERS—

S.W. Headphone Super Four .., .. .. Page 14 Phoenix Super<Six .. . o v i Page™seiT

Globe Girdler Two .. .. .. .. .. Page 34 Universal Dual-Wave Madget .. .. Page 66

Make a Receiving Set of Your Pass-Book!

OUR RECEIVING SET spreads the

world at your feet. |t regales you with
the Witchery of Art in a hundred forms,
and lifts you out of yourself.

Your Pass-book may do the same! Build
it up by prudent spending and patient
thrift and it will repay you a hundredfold
in pleasures that will forever remain be-
yond your reach—unless you save!

Save Systematically—Bank Regularly

STATE SAVINGS BANK OF VICTORIA

THE BEST PLACE FOR YOUR SAVINGS
HEAD OFFICE: 139-153 ELIZABETH STREET, MELBOURNE, C.1.
213 Branches — 371 Agencies J. THORNTON JONES, General Manager
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HOMECRAFTS

- RADIO KIT SPECIALISTS

E Best Price Positively Guaranteed I
A -

THE SYMPHONY | Melodious Super Thrée
Vlbrator Four Write for Free 6 Page Technical Booklet

Bestdbatlteryd ?et
uses no B or C Batteries | & develoved for

A Reflex Superhet.

Total Current Drain only 1% Amps. using new Radio-

. - A X E tron valves.
Price for everything including Vibrator Unit, Rola Homecrafts Ezy-
Speaker, Ezybuilt Kit. Etc., Ete. . built . Kit which
includes Radiotron
CO MPLETE i valves, Rola 63in.
speaker (Permag.),

JUST PLUG INTO YOUR CAR BATTERY. 3-45  Volt ~HD.
batteries, C bat-

tery, and 2 Volt
100 amp. accumu-
lator.

Technical Information Free!

Consult Radio-Ade at Homecrafts. Sets lined up /'5/
and adjustments at a nominal charge. A“ for £9 5 Complete
FREE CONSTRUCTIONAL BOOKLET. Send 2d. stamp.

Be Certain of Good Results — Get Your Kit from Homecrafis

Always get our quote. It will save you money.
1937 Vibrator Five  Eitar wVe _"e— £15/15/-
The Air-Cell Battery Four “ £10/19/6
Universal Dual Wave Midget i uswaic = £12/12/-
Economical Battery Three E‘Efﬁfﬁ?fi"?i""%35“55515% £8/19/6
e ;'*13,6 |l SIS e STTOL
Rola PP speaker, etc. All for .

COUNTRYMAN'S CONVERTER .. .. .. ..

8in. Rola specker
REFLEX SUPER FOUR An ideal converter for Battery Sets
- Kit, Valves, Speaker Battenes which uses the Phxhps Octode K.K.2.

Accumulator ete. Price complete .. .

FOR FURTHER PARTICULARS WRITE TO, OR CALL ON . ..

HOMECRAFTS s 211 Swanston St. e 0
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Here is a Phenomenally Selective Universal Receiver, designed

BUILDER

RADIO SET

Page * Seven

particularly for City Reception, but capable, with slight modifi-

cations to

HIS is the story of a re-

ceiver designed for the

definite purpose of city

reception. Although sev-
eral novelties have been incor-
porated, its general design is
straightforward and the receiver
represents a definite step forward
in universal set design.

Reception in the City itself is
usually confined to broadcasts of
racing and other sporting events
from the local stations. Musical
reproduction does not count seri-
ously because most of the City
set-users are interested only in
sporting talks and descriptions.

What does count, though, is
selectivity, ease of control, and
freedom from the ever-present
electrical interference racket.

HIS has been a most interesting re-
Tceiver to design. It also has been
productive of many headaches.
The first consideration in planning the

set was that of flexibility of service. Part .

of the city of Melbourne has already
been changed from direct to alternating
current supply, but there is still a large
section operating on direct current. Later
this will be changed over so that, in
planning the receiver, it was found
necessary to make it a universal type to
take care of any subsequent alterations
to the power supply system. e

its alignment adjustments, of
satisfactory results in Country Areas where

available.

Thus, when designing a receiver
for use in “pubs and clubs,” as
one technician succinctly put it—
particular care must be taken to
see, first, that the sensitivity is
sufficient for the needs of the
user; second, that the selectivity
is such as to ensure freedom from
station interference and cross
modulation effects, and, third,
that the circuit design will take
care of the heavy electrical inter-
ference likely to be experienced
in city areas.

In the present set all these
needs have been fully met, with
the result that the receiver gives
a performance equal to that of a
standard super-het operated in a
suburban locality.

This entailed no difficulties, however,
for the Universal series of Philips valves
lent themselves admirably to this type
of circuit. The next thing to plan for
was a low noise level. Now, it is well
known that the higher the signal level
at the mixer tube, the lower will be the
background noise. For this reason a
stage of r.f. amplification was included
ahead of the mixer. The r.f. stage had a
further advantage in that it improved
the signal selectivity of the set. Even
in the r.f. stage it was desirable that
the signal reaching the-grid of the tube

giving equally. .
D.C. power is

1

should be as high as practicable, if noise
was to be kept within reasonable limits.

For this reason iron-cored tuning coils,
possessing an aerial-to-grid gain of up
to 24, were used. The r.f. coupling was
effected by means of a similar iron-cored
coil. =

The next step was to sharpen the sel-
ectivity still further by careful arrange-
ment of the intermediate frequency am-
plifier. Iron-cored coils were used here
because of their high gain and high sel-
ectivity. Further to improve the selec-
tivity a band-pass stage was incorporated
in the if. amplifier.

The second detector and audio system
was quite straightforward, but attention
had to be paid to the automatic volume
control system to see that it did its part
in overcoming the effects of local elec-
trical interference.

So far, the circuit design was straight-
forward. The receiver was built and
wired. Then the trouble began. In The
Listener In laboratory it was found that
a strong whistle was present. on all sta-
tions. This defied all efforts to remove
it despite the fact that the grid leads
were shielded against pick-up, the power
lines provided with a first-class filter,
and the tubes and associated wiring
heavily shielded.

A check up of the trouble showed that
it was due to interference between 3DB
and 3AR. The frequency separation be-
tween these two stations is exactly 450
k.c.,, a figure which is approximately
equal to the intermediate frequency first
used in the receiver—455 k.c. The result
was that not only was there a whistle on
all stations, but 3DB could be heard at
excellent strength on 3AR’s carrier, whilst
3AR could be heard at good strength on
3DB's carrier.
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This gave us some real headaches be-
fore the problem was solved. The only
way to go after it at first was to in-
crease the receiver’s selectivity still fur-
ther. The original band-pass stage had
been so tuned that the band width was
6 k.c.—3 k.c. on each side of the carrier.
The band-pass unit was then aligned
dead on the frequency so that the pass
was reduced.

This resulted in a band-pass of 1.85 k.c.
overall, or 925 cycles on each side of the
carrier.

The trouble, however, was still not
eliminated, and we were being forced to

RADIO SET BUILDER

a re-consideration of the whole design
when the new 6.3 volt series Philips
tubes were announced. The particular
advantage of this new series of tubes
latg in the fact that the r.f. penthode, the
EF5, had a much longer grid base than
the CF2 we had been using in the r.f.
and if. stages. The effect of this was
that the new tube was much less prone
to cross-modulation effects of the type
we were experiencing than was the CF2.
Due to their characteristics it was pos-
sible to replace the two CF2s in the
rf. and if. stages with the new EF5s
without making any ecircuit changes

Handbook No. 13

whatsoever. The result was all that
could be desired, for the last trace of
cross-modulation and station interfer-
ence disappeared even when the receiver
was used directly under 3DB’s aerial.

is left only one problem to be
whipped. In spite of the reduction of
the set’s sensitivity, consequent upon the
sharpening of the rf. circuits by re-
ducing the coupling capacities, it was
still around 14 microvolts overall, and
was high enough to make the receiver
very susceptible to electrical interfer-
ence pick-up. As originally constituted,
the receiver’s a.v.c. system had been

AER, R.F., OSC.—Iron-cored Aerial
and B.F. coils, Air-cored Oscillator
Coil. (Airmaster.)

B—Barettex, (Philips.)

C—Aerial and R.JF. Coil Coupling
Condensers.

Cl1: .0005 mfd. mica condenser. (T.C.C.)

CH: 20 Henry Low Resistance Filter
Choke. (Airmaster.)

Chassis: Aluminium, measuring 14'2
inches by 9 inches by 234 inches.

C2, C20: .01 mfd. mica condemsers.

(T.C.C.)

C3, C4, C6, Ci, C10, C15, C18: .1 mfd.
tubular condensers. (T.C.C.)

C5, Cl11, C13: .0001 mfd. mica con-
densers. (T.C.C)
Sy

: 005 mfd. mica condensers.
(T.C.C.)
C%: .05 mid. tubular condenser.

(T.C.C.)
C12, C16: .02 mfd. mica condenser.
(T.C.C.)

SCHEMATIC CIRCUIT DIAGRAM AND LIST OF PARTS
Required to Build the Phoenix Super Six

C14, C17: 25 mifd. 25 volt electrolytic
condensers. (T.C.C.)
C19: .04 mfd. tubular
(T.C.C.)

DS: Dynamic Speaker to suit CL2
Pentode. (Rola.)

El, E2: 8 mfd.. 500 volt electrolytic
condensers. (T.C.C.)

Gl, G2, G3: Three gang type F
Stromberg Carlson condenser (with

trimmers).
IF1, IF2, IF3: 455 Kk.c. iron-cored
transformers.

band-pass type LF.

condenser.

(Airmaster.)

Line Filter: Standard R.F. Filter.
(Airmaster.) p

L.S. Field: 7500 ohm speaker field
winding.

PD: Padding condenser.

PL: Philips type 8064 dial lamp.

R1, R5: 250,000 ohm resistor. (I.R.C.)
R2: 50,000 ohm resistor. (I.LR.C.)

R3: 350 shm 50 m.a. W.W. resistor.
R4: 25,000 ohm resistor. (LR.C.)

H

R6: 30,000 ohm resistor. (I.R.C.)
R'I(.I gsé )Rl3: 500,000 ohm resistors.

R9, R, RI2: 100,000 ohm resistors.
(LR.C))

R10: 2 megohm resistor. (I.R.C.)

R14: 400 ohm 50 m.a. W.W, resistor.

R15: 120 ohm 108 m.a. W.W. resistor.

R16: 20,000 ohm resistor. (I.R.C.)

TC: 20,000 ohm potentiometers. (Fer-
ranti, LR.C.)

T: LF. transformer trimmers.

Valves: One each Philips types, {
CK1, CBC1, CL2, CY2, and Cl, and
two EF5’s. (Philips.)

VC: 500,000 ohm potentiometer. (Fer-
ranti, LR.C.) !

Sundries: Aerial and earth terminals, {
7 “P” type sockets, one 4-pin socket,

5 grid clips, hook-up wire, braided |
wire, braided power cable, machine |
screws and nuts, earth wire, dial i

1§

|
1
|
|
|

light mounting, tuning dial.

RIS,
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planned to have a slight delay voltage,
so that control did not start until half
the available audio output was fed to
the speaker. It was found, however,
that when this delay was eliminated the
set’s effective noise-level was reduced
greatly.

We then embarked on some aerial ex-
periments.

Now, as most city set users know, it
is  extremely difficult to receive 3AR,
although 3LO and the local commercial
stations come in well. In this set we
had no trouble with 3AR, but felt that
if we could gild the lily by boosting the
sensitive at the low-frequency end of
the dial it would be a good idea. Fur-
thermore, there was this noise problem to
overcome.

After a number of experiments with
noise reducing aerials, we finally used
a flat-top section resonated to the 100th
harmonic of 3AR. This measured 5.2
metres in length, and was erected as
high above the building level as possi-
ble. The connecting lead-in took the
form of a twisted pair—ordinary lighting
flex was used. One lead of the pair was
soldered to one end of the flat top, while
the other lead was left disconnected at
the aerial end. At the receiver the
lead, which was attached to the aernal,
was connected to the aerial terminal,
while the other lead was connected to
the ground terminal.

This arrangement worked perfectly. 1t
cut the signal strength only to the
slightest degree, and this loss was com-
pensated for at the low-frequency end
of the dial by the gain of the resonant
aerial. The noise was reduced at least
95 per cent., so that we had at last
achieved that rare thing in city receiv-
ers—a sensitive yet silent set which could
bring in all the locals at full volume yet
without interference.

The receiver was then given further
final tests. On the roof of The Herald
building, directly under 3DB’s aerial, it
brought in the locals, INT and 3GI, in
daylight, at full speaker strength, and

SET

RADIO

BUILDER

A front view of the completed receiver.
The three controls seen mounted on the
side of the chassis are (from left to
right) the tone control, the main tuning
control and the volnme control.

without interference. Used in the Vic-
torian Cricket Association building op-
posite, it gave even better results, and,
in a final test in another building which
was much lower than the surrounding
ones, and thus right in the interference
zone, it still behaved perfectly, although
the pick-up and consequently the signal
volume was not quite so strong as in the
higher locations.

Although the present set has been de-
signed expressly for city receiving con-
ditions, there is no reason why its gen-
eral principles cannot be applied to coun-
try reception. The high degree of selec-
tivity may not be needed, but this is
quite easily adjusted by means we shall
explain later.

A general review of the circuit and a
listing of the values of the component
will assist the prospective set builder.

The valve line up used in the original
set is as follows: The r.f. valve, V1, and

An underneath picture of the receiver showing the wiring and placement of parts below

the chassis.

When wiring the set care should be taken to ensure that all grid and plate

leads are kept as short as possible, in order to prevent any tendency towards feed-back.
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The mixer
tube, V2, is a CK1. The detector, a.v.c.,
and first audio tube, V4, is a CBCl, the
output pentode, V5, is a CL2, while the
rectifier, V6, is a CY2. The baretter tube,
b, is a C1. All valves except V1 and V3
belong to the Philips 200 m.a, Universal
series. The remaining two tubes are in-
cluded in the new 6.3 volt series. The,
dial light, PL, is also a special Philips
type 8064. It is essential that this type
dial light, if any, be used because the
unreliable operation and incorrect cur-
rent ratings of the standard type of
dial light render their use in this receiv-
er impracticable.

the if. valve, V3, are EF5's.

The aerial and r.f. coils are standard
Airmaster iron-cored high gain coils.
The oscillator coil is made to match these,
but is not iron-cored. It has the padding
condenser, PD, built into the coil can.
The three i.f. transformers, IF1, IF2 and
IF3 are standard 455 k.c. iron-cored Air-
master types, but should be specified
for band-pass use because the trimmer
condensers on the primary and secondary
of IF2 and IF1 respectively have to be
directly earthed while the coil returns
are left free to join to the coupling con-
denser, C8

The aerial and earth terminals are in-
sulated from contact with the metal
chassis being connected to the aerial and
earth sides of the aerial coils through
the .0005 mfd. condenser, Cl, and the .01
mfd. condenser, C2, respectively. The
rf. primary is by-passed to ground by
means of the .1 mfd. condenser, C4. The
two coupling condensers, C, shown In
the AER and R.F. coils, are built in to
the coil cans and, for high selectivity
conditions, should be screwed to the
full-out position.

The grid condenser, C5, has a capacity
of .000lmfd., whilst the grid leak, R2.
has a resistance of 50,000 ohms. The ca-
thode resistor, R3, in the cathode of the
mixer tube, has a resistance of 350
ohms, and is by-passed by the .1 mfd.
condenser, C6. The supply to the oscil-
lator plate and the screening grid of V2 -
is obtained through the 25,000 resistor,
R4, which is by-passed to ground by
means of the .1 mfd. condenser, C1. The
band-pass coupling condenser, C8. has a
capacity of 005 mfd. The screens of V1
and V3 are tied together and are fed
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from the main supply lines through the
30,000 ohm resistance, Ré. They are by-
passed to ground through the .1 mfd.
condenser, C10.

We come now to the a.v.c. system. The
a.v.c. diode of V4 is fed with r.f. voltage
from the primary of IF3 through the
0001 mfd. coupling condeuser, Cll. A
potential divider made up of two 500,000
ohm resistors is connected between the
a.v.c. diode and the two volt tap en the
120 ohm resistor, R15. To this point on
R15 the cathode of V4 also is returned.
The junction point of the two 500,000 ohm
resistors R7, R8, feeds to the grid return
on IF2 through the. 25 megohm resistor,
R5. The transformer side of R5 is by-
passed to ground by means of the .05
mfd. condenser, C9. The diode plate
side of R7 joins to "the .25 megohm de-
coupling resistor, Rl, which, in turn,
connects to the grid return of the aerial
coil, and is by-passed to ground by
means of the .1 mfd. condenser, C3.

Note that the cathodes of V1 and V3
are returned to ground. This is done
because the two volts developed across
portion of R15 provide the ‘'bias for
these tubes. Incidentally, although not
shown in the diagram, the metal coating
and suppressor grid connections are taken
to ground. A point which should be
watched is the connection of R15. This
goes from the negative side of the line
to ground. Be sure not to connect it in
series with the yalve filament or a cur-
rent of 200 m.a. will flow ‘through it in
addition to the set drain.

The cathode of V4 is by-passed to
ground by means of the 25 mfd, elec-
trolytic condenser, €14. The volume con-
trol and diode load resistor, VC, is a
500,000 ohm. potentiometer. The return
from the secondary of IF2 is by-passed
to ground with the .0001 mfd. condenser,
C13. The audio signal is Sed from the
diode load resistor through the .02 mfd.
condenser, C12. The .1 megohm resistor,
RY, is used as a grid stopper to block
r.f. currents from entering the audio
circuits. The bias for the audio sec-

tion of V4 is obtained from the negative -

side of R15 through the resistors, R10
and R1l. R10 is a 2 megohm resistor,
whilst R11 is a .1 megohm one.

The by-pass condenser, C15, has a
capacity of .1 mfd. The 100,000 ohm plate
resistor for V4 is connected to the full
supply voltage. The coupling condenser,
C16, has a capacity of .02 mfd., whilst the
grid resistor, R13, is a .5 megohm one.
The bias resistor, R14, is a 400 ohm wire
wound one, whilst the by-pass condenser,
C17, has a capacity of 25 mfd. Screen
voltage for V5 is obtained from the
maximum supply through the 20,000
ohm resistor, R16, which is by-passed by
means of the .1 mfd. condenser, C18. The
tone control system consists of .04 mfd.
condenser, C19, connected in series with
a 20,000 ohm variable resistor across the
primary of the audio transformer.

The loud speaker field has a resistance
of 7500 ohms, and is connected between
the positive side of the rectifier and
chassis. The filter choke, CH, should
have a d.c. resistance of not more than
300 ohms and should have an inductance
of at least 20 henries. The electrolytic
condensers, El and E2, are standard 8
m{d. 50¢ volt types. The condenser, C20,
is a .01 mid. mica type and is used as an
rf. by-pass on the rectifler.

A point to which special attention
should be given is the wiring of the
valve filaments. All, and the baretter
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This plan view of the receiver illustrates the layout of parts on top of the chassis. All
components are keyed to correspond with the written description of the receiver.

and dial light, are wired in series, but
the order shown on the circuit diagrgm
should be followed. If desired, two dial
lights can be used in place of the single
one shown.

The only other component to come up
for consideration is the line filter. This
is an essential if the set is to be kgpt
reasonably quiet, as much of the noise
originates from the lines themselves.
This filter wa: a special Airmaster type
and is contained in a can similar to that
used for ordinary tuning coils. The line
filter should be mounted under the
chassis and the power leads brought to
it through shielded cable, the shielding
of which is grounded. The idea of this
is to prevent aerial pick-up direct from
};ﬁe power lines before they reach the

ter.

The illustrations of the original set
show very clearly the arrangement of
the various components, so we shall
touch only on constructional pomnts. The
a.v.c. condenser and resistor, C3, R1, are
mounted directly inside the aerial coil
can. IF2 similarly carries the a.v.c. con-
denser, C3, and the resistor, R5. Inside
IF3 are mounted the coupfmg‘ conden-
ser, Cl11, and the two a.v.c. resistors, R7
and R8. The a..c. lines to V1 and V3
should be run from the can of IF3 in
braided wire. Braid also should cover
the leads from VC to 1F3 and Cl2

Another point worthy of special com-
ment is the gang condenser. It is de-
sirable, if easy arrangement of the wave-
band coverage be sought, that the gang
condenser be of the Stromberg Carlson
F type. having a minimum capacity of 9
mmfd. and a maximum capacity of 420
mmfd. This model condenser can be
obtained fitted with trimmers.

Remember, when handling this re-
ceiver that, in certain circumstances, the
chassis can be at a potential of 200 or
230 volts above ground. Never touch
the ground terminal with the power on
the set and, if it is essential to work
on the set with the power on, be wure to
remove the ground wire and to stand
on some insulating material.

The alignment procedure to be fol-
lowed to obtain the maximum selec-
tivity conditions is, according to stan-
dard practice, in that all if. stages
should be peaked to the operating fre-
quency, 4625 k.c., and the aerial and
r.f. coils aligned after the coupling con-
densers, C, have been opened right out.
Under these conditions the receiver will
have a sensitivity around 14 microvolts
throughout its tuning range.

For medium selectivity alignment (band .
width around 6 k.c.) it will be necessary
to obtain two 4 watt resistors, each
having a resistance of 250,000 ohms, Be-
fore starling the alignment remove the
cans from IF1 and IF2 and solder one

resistor across the trimmer condenser on
the secondary of 1F1 and the other across
the primary of IF2. These resistors are
very tiny and will lie in the grooves of
the bakelite moulding of the i.f. transe
former. Keep the lead lengths of the
resistors to a minimum. Replace the
cans and align the i.f. stage to a peak
frequency—462.5 k.c. Next, remove the
cans and unsolder the two resistors. Re-
place the cans and proceed with the r.f.
alignment which should be carried out
with the coupling condensers, C, in AER
and RF left at their factory setting. The
receiver's sensitivity under this condi-
tion of alignment will be in the vicinity
of 2 microvolts.

However. if you are looking for real
selectivity don’t be too worried about the
set’s tone. Even in the high selectivity
condition the reproduction sounds quite
good, although it is far from high-
fidelity.

Finally, we may say that, as a result
of several weeks careful checking of the
original, we can recommend this univer-
sal receiver to anyone who is looking for
a sensitive and selective set. Used under
the conditions we have set out, irrespec—
tive of whether high or medium selee-
tivity is desired. it has proved an out-
standing vperformer. and one which
should appeal to the professional, as well
as the amateur set-builder.
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The Retlexed

The construction of a
highly - efficient four_ -
valve A.C. super-hetero-
dyne is dealt with in this

- article.

HEN the A.W. Valve
Co.’s engineers en-
dowed- the 6B7 type
valve with super con-

trol characteristics they developed -

a valve which found widespread

use in all types of receiver cir--

cuits. Designed for use as an r.f.
amplifier, and diode detector, or
diode detector and audio ampli-
fier, the super control character-
istics of the 6B7s, as the new
valve was serialled, made it pos-
sible for automatic volume con-
trol to be applied to the pentode
section of the tube in both its
radio and audio frequency appli-
cations.

Another advantage of the
6BT7s is that it can be employed
very satisfactorily as a reflexed
tube in which the functions of
radio frequency and audio fre-
quency amplification are com-
bined with those of detection and
automatic volume control.

sconstructors to whom the word

“reflex” is anathema. Their mem-
ories of early reflex circuits are too
poignant to permit them to contemplate
the modern version.

Qur experience of modern reflex cir-
cuits, however, has been such that we
have no hesitation in recommending
their use to even the novice.

A glance at the schematic circuit dia-
gram of the receiver will show that stan-
dard 6.3 volt series tubes are employed
in the mixer, reflexed, and audio stages.
The rectifier is a standard type 80.

The aerial and oscillator inductances
are of the air-cored variety, whilst iron-
cored 465 k.c. i.f. transformers are used.

Pains have been taken in the filter cir-
cuits to see that hum- is reduced to a
minimum. For this reason the second
electrolytic condenser, E2, has a capacity
of 16 mfd. and is rated for a working
voltage of 350.

Now let us see how the reflexed stage
works. First a radio frequency signal
is received from the plate of the 6A7T,
transferred by induction from the prim-
ary to the secondary of IF1, and im-
pressed upon the grid of the 6B7s. Here
it undergoes the usual process of ampli-

THERE are still'many old-time set-
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A.C. Super Four

This illustration of the
completed set gives a good

idea of its layout. Note that only
two controls—for tuning and
volume are used.

fication. Note that the 500,000 ohm resis-
tor, R7, acts as a radio frequency choke
coil and prevents the flow of r.f. currents
to earth, and thus the completion of the
grid circuit of the 6BT7s.

On the other hand, the .0001 mfd. con-
denser allows these currents to flow to
earth.

Having been amplified, the r.f. signal
appears in the plate winding of IF2 in
an amplified form. The radio frequency
choke, RFC, prevents the r.f. currents
from flowing into the audio section of
the receiver, the by-pass condenser, Cl2,
assisting this choke in its diserimination
against r.f.

Induction now is responsible for the
transfer of the r.f. impulses to the sec-
ondary of IF2, and their subseguent rec-
tification by the detection diode of the
6B7s. The resultant audio voltage is de-
veloped across the diode load made up
of the resistors, R11 and VC. The values
of these components are so selected
that only four-fifths of the available rec-
tified voltage is available as an audio
signal.

This is done in order to prevent over-
load of the 6BTs,

The audio signal is selected by the
arm of VC, and passed through the high
capacity condenser, C7, and the second-
ary of IF1, where it is again amplified.

Note that the .0001 mfd. by-pass con-
denser, C6, has practically no by-pass
effect at audio frequencies whilst the
resistor, R7, offers a similar bar to the
leakage of these frequencies to earth.

On being amplified, the audio voltages

pass throufgh the low resistance primary
winding of IF2, and through RFC to the
grid coupling condenser, C13, Thence

of the output

they travel to the grid of
in the usual

valve, V3, to be handled

manner.

Again it should be noted that the
00025 mfd. condenser, Cl2, has no by-
pass effect at audio frequencies. The
automatic volume control system func-
tions in the usual manner in which an
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a.v.c. diode due to an increase in signal
strength at the aerial is responsible for..
an increased rectified voltage which,
being negative in potential, is fed to the
grid of the mixer tube, V1, where its
negative effect causes a reduction in
sensitivity, and thus a lowered output
signal in the audio stage.

Now for ihe practical details of the
receiver’s construction. The chassis
measurements are 12 inches in length, 8
inches in width, gnd 234 inches in depth.
A glance at the top chassis view of the
receiver will familiarise the intending
constructor with the components lay-out.

A study of the underneath view of
the completed set will reveal that all
components but the padding condenser,
PD, RFC, and the grid coupling con-
denser, C13, are wired directly into cir-
cuit. PD is secured to the underpart
of the chassis in a position correspond-
ing to the rear of the gang condenser.
A hole must be drilled to permit access
to its adjustment screw.

C13 is mounted to the rear wall of
the chassis just above the socket for
V3. RFC is bolted to the floor of the
chassis between the sockets for V2 and

. It also is necessary to make up a
small bakelite anchor strip provided with
two solder lugs. This strip is supported
from the chassis by means of a machine
screw and spacer washer and is mounted
in front of RFC.

The socket for V4 is mounted so that
the filament lugs face the loud speaker
socket. The latter is so mounted that
its filament lugs are vertical and face
the rectifier end of the chassis. The
socket for the 42 is so mounted that its
filament lugs face the rear of the chassis,
whilst the socket for the 6BT7s is mounted
so that its filament lugs are in a similar
position. The filament lugs of the 6A7
socket face the end of the chassis.

When these preliminaries have been
attended to, and the components have
been mounted above and below the chas-
sis. the wiring may be started. Do this

increase of voltage -obtained from theby joining a lead from one of the 6.3
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volt lugs on PT to one filament lug on
the sockets for V1, V2 and V3. Join
the remaining filament lug on each of
these sockets to the remaining 6.3 volt
lug on PT.

The filament leads to these valves
should be twisted.

Next join one five-volt filament lug on
PT to one filament lug on V4. The re-
maining filament lug on V4 joins to the
remaining filament lug on PT and to the
positive lug on El. From this same
point on V4 join a lead to the top fila-
ment lug on the ls. socket. The other
filament lug on the ls. socket joins to the
plate lug on the same socket, to the
screening grid lug on the socket for V3,
and to the positive lug on the electro-
lytic condenser, E2. When this has been

one, complete the power supply wiring
by joining one lug of the 385 volt wind-
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ing to the plate lug on V4 socket and the
remaining lug on this 385 volt winding to
the grid lug on the V4 socket.

Now run the earth busbars by solder-
ing a bare tinned wire to one holding
bolt of each of the sockets for V2, V3
and V4, and continuing this lead to join
to the CT and E lugs on the power trans-
former. These lugs, incidentally, should
face the rear of the chassis. Now run
a bare wire from the earth wire to the
No. 5 lug on the aerial coil. Join a
wire from the wiper plates on the gang
condenser, through the chassis, to this
last earth lead.

Carry on with the wiring by joining
the Green lead from IF1 to the modu-
lator plate lug on the socket for V1 and
the green lead from IF2 to the pentode
plate of V2. Solder the .5 mfd. conden-
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ser, C16, from the positive lug on E2
to the earth busbar.
older one lead of R2, one lead of RS,

and one lead of C4 to the cathode lug
on the socket for V1. The remaining
leads on R3 and C4 join to the earth
busbar. The remaining lead on R2 joins
to the oscillator grid lug on the socket
for V1, from whence a lead joins to one
lug of C3 which is mounted on one of
the holding bolts for the oscillator coil.

The other lug on C3 carries a lead
which joins to the No. 2 lug on the
oscillator coil from whence a lead travels
to the fixed plate lug on the G2 section
of the gang condenser. This lead should
be attached to the underside of the con-
denser before the latter is mounted.
From the top Gl fixed plate lug on the
gang condenser run a lead which termi-
nales in the grid clip for V1.

CHASSIS: Measuring 12 inches by 8
inches by 23; inches.

COIL KIT: Consisting of Aerial and
Oscillator coils for 465 k.c.

Cl, C2, C4, C5, C10: .1 mfd. tubular
condensers. (T.C.C.)

C3, C6, C8: .0001 mfd. mica condensers.
(T.C.C)

C7, C13: .02 mfd. mica condensers.
(T.C.C.)

C9, Cl4: 25 mfd. 35-volt electrolytic
condensers. (T.C.C.)

C11, ClCZ: .00025 mfd. mica condensers.

c15: 02 mfd. tubular condenser.
T.C.C,)

(T.C.C,)

C16: .5 mfd. tubular condenser.

(T.C.C.)

D.S. Dynamic speaker 2500 ohms to
suit 42. (Rola.)

DIAL: To suit gang condenser.

LIST OF COMPONENTS and SCHEMATIC DIAGRAM needed to Build

the Reflexed A.C. Super Four

El: 8 mfd. 500-volt electrolytic con-
denser. (T.C.C.)

E2: 16 mid. 350-voit electrolytic con-
denser. (T.C.C.)

Gl, G2: Two gang condenser to suit

coils.

IF1, IF2: 465 k.c. iron-cored interme-
diate frequency transformers, (Air-
master.)

PT: Power transformer 385-0-385 at
60 milliamperes, 1-5 volt two-am-
pere, 1-6.3 volt two-ampere.

RFC: Radio frequency choke.

R1, R10, R11: 250,000 ohm 1 watt re-
sistors. (I.R.C.)

R2: 50,000 ohm 1 watt resistor. (LR.C.)

R3: 300 ohm wire-wound resistor to
carry 25 milliamperes.

R4: 20,000. ohm 1 watt resistor. (LR.C.)

R5, R15: 10,000 ohm 1 watt resistor.
(LR:C.)

R6: 15,000 ohm 1 watt resistor. (L.LR.C.)
R7, R13: .5 Megohm 1 watt resistor.
(LR.C.)
R8: 1 megohm 1 watt resistor. (LR.C.)
R9: 2000 ohm wire-wound resistor to
carry 25 milliamperes.
R12: 100,660 ohm 1 watt resistor.
C

R14: 400 ohm wire-wound resistor to
carry 50 milliamperes.

SOCKETS: Two small 7-pin, 1 6-pin
and 2 4-pin.

VALVES: 1 each 6A7, 6BTs, 42 and 80.
(Ken-Rad, Philips, Radiotron, Ray-
theon.)

VC: 500,000 ohm potentiometer. (Fer-
ranti, LR.C.)

SUNDRIES: Wiring flex, nuts and
bolts, two valve shields, two knobs,
four terminals, a 465 k.c. padder
condenser, some tinned copper wire
and 4ft. 6in. of shielded wire.
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Join the No. 4 lug on the oscillator coil to the
oscillator plate lug on the socket for V1. The
No. 2 lug on the oscillator coil joins to the fixed
plate lug on the padder condenser, PD, the moving
plate lug of which is wired to the earth busbar.

Join one lead of the 20,000 ohm resistor R4, and
one lead of the .1 mfd. condenser, C2, to the No. §
lug on the oscillator coil. The other lead on R4
joins to one lug on the mounting strip. The re-
maining lead on C2 is wired to the earth busbar.

To the No. 2 lug on the aerial coil join one lead
of the .1 mfd. condenser, Cl, and take the other
lead on this condenser to the earth busbar. Join
the red lead from IF1 to the lug on the mounting
strip to which R4 already has been soldered.

To this same point on the mounting strip join
one lead of the 10,000 ohm resistor, R5 and one
lead of the 250,000 ohm resistor, R12. From the
strip run a lead which joins to that d.s. socket
lug which carries the screen grid connection for
V3. The remaining lead on R5 joins to one lead
on R6 and to one lead on R10.

The remaining lead on R6 is soldered to the
earth busbar, whilst the vacant lead on R10 joins,
with one lead of the .1 mfd. condenser, CI0, to
the screening grid lug on the socket for V2.

The vacant lead on Cl0 is soldered to the earth
busbar.

SET " BUILBER’

Run a lead from the junction point of R5 R6 R
and R10 to the screening grid lug on the socket with

for V1. To this lug on the V1 socket
solder one lead of the .1 mfd. condenser,
C5. The remaining lead on C5 is sol-
dered to the earth busbar.

Solder one lead of the .0001 mfd. con-
denser, C8, to the a.v.c. diode plate lug
on the socket for V2 and solder the other
lead on this condenser to the pentode
plate lug on the V2 socket, Attach a
grid clip to the green lead from the top
og g?zl and terminate this lead at the grid
o 2 . y

The black lead from IF1 soiders to one
lead of the .0001 mfd. condenser, C6, to
which also is attached one lead of the
.5 megohm resistor, R7. The other lead
on R7 joins to the earth busbar as does
the remaining lead of the condenser, C6
To the diode lug on V2 to which was
wired C8, solder one lead of the 1
megohm resistor, R8, and earth the other

lead on this resistor. To the same point
on the V2 socket to which R8 was sol-
dered, join one lead of the .25 megohm
resistor, Rl. To the remaining lead on
Rl solder a length of braided wire which
terminates at the No. 2 lug on the aerial
coil. Solder one lead of the 2000 ohm
resistor, R9, and one lead of the 25 mfd.
condenser, C9, to the cathode lug on the
socket for V2. Earth the remaining leads
on these two components. = .

Run a lead from the cathode lug on
V2 to one of the outside lugs on the
volume control, VC. To the centre lug
on VC solder one lug of the .02 mfd. con-
denser, C7, and to the other lug on C7
solder a braided lead which terminates
at_the junction of C6 and RT. =

To the remaini outside lug on VC
solder another braided lead which termi-

This underneath view of the receiver illustrates that a pleasing arrangement of
the components can easily be obtained if care is taken in wiring the receiver.
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This key-lettered top-chagsis illustration should be studied in conjunctiop
the circuit diagram, the parts list, and the wiring descriptions.

nates at one lead of the .25 megohm as-
sistor, R11, which is mounted near #
anchor strip.

All these braided wires should be eari
ed to the earth busbar.

The other lead of R1l solders to amr
lead of the .00025 mfd. condenser, C}l
and to the Black lead from IF2. The
remaining lead on Cl1 joints to the eantt
busbar. Wire the White lead from B
to the detection diode plate lug on the
6B7s socket. -Join the Red lead fraw
IF2 to one lug of the radio frequenms
choke, RFC, to which one lead of the
.00025 mfd. condenser, C12, should alread;
have been soldered. Earth the remaip-
ing lead on Cl12.

Join to the other lug on RFC the
vacant lecad on R12 and run a lehae
across to one lug of the .02 mfd. con.
denser, which already has been mounte¢
on the rear of the chassis.

The other lug on this condenser, CJ3
joins to the control grid lug on the
socket for V3 and carries also one leld
of the 5 megohm resistor,” R13. The
other lead on R13 is earthed. Next soldes
one lead of the 400 ohm resistor, R4
and one lead of the 25 mfd. condenser.
Cl4, to the cathode lug on the sockes
for V3.

Earth the remaining leads on these twc
components.

Join the vacant lug on the ls. sockef
to the plate lug on the socket for W&
and to this point solder one lead ipf
the 10,000 ohm resistor, R15.

The other lead on R15 solders to ome
lead on the condenser, Cl5. The re-
maining lead on C15 solders to the
screening grid lug on the socket for Y3

The attachment of the a.c. supply wines
to the suitable lugs on the primary %!
PT will complete the wiring of the re-
ceiver and all is ready for the receive:
to be tested. .

The receiver has a sensitivity arouips
100 microvolts, a figure which, althougt
not high, is sufficient to provide excellept
reception of local stations and good re-
ception of the more powerful interstate
broadcasters. The selectivity of the gt
is excellent whilst its tonal quality xi:
really fine,
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Corner view of the pewer pack which is
used for empowering the short-wave head-
phone super four,

Compact in size and very
efficient in operation, this
super - heterodyne receiver
represents the latest devel-
opment in short-wave set
design. Plug-in type coils
coils are used in this re-
ceiver.

HE majority of short-

wave listeners at the

present time use dual-

wave super-heterodyne
receivers for the reception of
overseas stations on both the
commercial broadecasting and
amateur bands.

A much better way over the
difficulty is to build a separate
short-wave super-heterodyne for
use solely for headphone work
and one which has a high signal-
to-noise ratio due to the use of
correctly proportioned coils and
tuning condensers.

The receiver described here is
designed solely for headphone
operation over the short-wave
band from 9 to 85 metres.

gram shows that the receiver con-

sists of a first detector stage which
employs the 6L7 valve, and that regen-
eration has been obtained by returning
the cathode of this valve through por-
tion of the grid winding in this stage.
The regeneration control is a potentio-
meter which varies the screen voltage
of the 6L7.

Smooth regeneration is obtained on
each band by correctly tapping the grid
coil at specified points.

A separate oscillator valve is em-
ployed, and this operates on the popular
electron-coupled system. and is directly
coupled to the injector grid of the 6L7
mixer valve.

REFERENCE to the schematic dia-
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The front view of the finished model showing the placement of the controls on the

panel. They are (from left to right): (Upper), the trimmer condenser for Gi;

(lower), the first detector regeneration control; (upper), the main tuning control;

(lower), the volume control; (upper), the trimmer condenser for G2; and (lower),
z 1 detoot

ation control.

A single LF. stage has been employed,
a 6K7 valve being used in this position.
The imtermediate frequency is 465 k.c..
and both LF. transformers are of the
air-core type. A 6N7 valve is used in
the second detector and audio fre-
quency output stage. This valve con-
sists of two triode sections with a com-
mon cathode.

Regeneration has been applied to the
second detector stage, thus obviating
the necessity for a separate beat oscil-
lator for the reception of code signals.
An audio gain control is provided so
that the desired strength for headphone
work can be adjusted to suit the user.

It will be noticed that no power sup-
ply is incorporated on the same chassis
as the receiver proper. This was done
because of the risk of A.C. hum being
present in the output from the set. The
power supply is built on a separate
chassis, and is connected to the receiver
with a three-wire cable. Two of the
three wires in this cable are of shielded
glire, :vhich carry the A.C. filament to

e set.

All of the heater wiring in the set is
carried out with shielded wire to pre-
vent stray hum pick-up. A standard 60
milliampere power transformer, an 80
rectifier, a 60 milliampere power choke,
and a single 500 volt electrolytic con-
denser comprise the power supply, which
is built on a small metal 1S measur-
ing 8 inches by 6 inches by 2% inches.
The output of this unit is dropped by a
fixed resistor to a maximum value of 200
volts, A voltage divider and another
electrolytic condenser are mounted on the

receiver chassis and the plate voltage for
the 6N7 and the screen voltage for the
6K7 are tapped from the divider and
suitably by-passed.

If desired the receiver may be oper-
ated from an existing power supply if
care is taken to see that the maximum
of 200 volts is not exceeded. The voltage
divider and the electrolytic condenser
should remain in the circuit even if a
filter is provided in the power supply to
be used.

A glance at the Fhotograghs of the set
show that one shield is provided between
the two sections of the ganged trimmer
condenser and another between the mixer
and oscillator valves and the LF. ampli-
fier valve and its associated components.

The receiver proper is constructed on
an aluminium is measuring 12%
inches by 8% inches by 2% inches, This
chassis is fitted with a panel of similar
material to the chassis and measuring
121 inches by 9% inches and with two
shields measuring 4% inches by 6%
inches and 7% inches by 6% inches re-
spectively. The larger shield is bolted
in place 434 inches from the front panel
and with its right-hand end 23 inches
from the right-hand side of the chassis.
The position of the smaller shield can
be seen from the photographs. It is
essential that a flexible coupling be pro-
vided between the Eanged trimmer con-
densers, G1 and G2, to prevent torque
between the two sections which would
result in instability on the higher fre-
quencies.

The tuning condensers used in the re-
ceiver are isolantite insulated midget
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condensers. The two larger condensers,
T1 and T2, are of 100 mfd. capacity whilst
the ganged units have a capacity of 20
mimfds. each.

Particular attention must be paid to the
earthing of the rotor plates of all of the
tuning condenser. Small coiled strips of
brass must be soldered to each of the
rotor shafts of the condensers, Tl and
T2. These strips are then soldered to
the fixed plate lugs of the condensers. In
the case of the ganged units the eyelets
of the flexible coupling are soldered to-
gether, and earthed with a piece of
metal braid to the \main earth braid of
the set. The wiring of this earth braid
ii detailed in the wiring description of
the set.

The coils for the set are wound on 4
pin plug-in formers, havini an outside
diameter of 1Y inches. 11 coils are
wound with 22-gauge double silk-covered
wire.  The "10-metre coils, which tune
from 9 to 15 metres, consist of 33 turns
of wire spaced to cover 1 inch. In the
case of ‘the aerial coil a tap is taken at
Y4 turn from the earth-end, whilst the

L= Fer s 2
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oscillator coil is tapped at 1% turns from:
the earth end. The wiring of all coils to
their base pins is identical. The earth
end of the coil goes to the filament pin
opposite to the plate pin. The grid or
top of the winding connects to the other
filament pin, and the tap on the coil
joins to the plate pin of the former.
The 20-metre coils each consist of 6
turns of wire spaced to cover 1 inch.
The aerial coil is tapped at a % turn
from the earth end, whilst the oscillator
coil is tapped at 1% turns from the
earth end. The coverage of the 20-metre
set of coils is from 13.5 to 25 metres.

e 40-metre aerial coil consists of 14
turns of wire wotund to cover 1% inches,
with a tap at % turn from the earth
end. The oscillator coil for this band
consists of 13 turns of wire wound to
cover 1Y inches with a tap at 4 turns.

The 40 metre coils cover from 24 to 42
metres. 3 g s

The 80 metres aerial coil consists of
38 turns of wire wound<to cover 13
inches. A tap is taken at 3% turn from
the earth end. The 80 metre oscillator
coil consists of 32 turns of wire wound to

aeetyiet wpr®
Page Fifteen

cover 134 inches and is tapped at 10 turns.
This coil covers from about 65 to &
metres. *

- After the coils have been completed the
assembly of the receiver should be be-
gun, A

The key-lettered to chassis shows clear~
ly the arrangement of the chief com-
ponents. » e

On the rear wall of the chassis, directly
below the electrolytic condenser, E2, is
the power input socket. . _~

Three terminals aré mounted on the
rear wall of the chassis at the opposite
end to the power input socket. Two of
these terminals must be insulated from-
the metal chassis, but the other need not.
The two insulated terminals will become
the phone terminals. The ‘one which is
not, insulatcd is the earth terminal. The
aerial terminal is mounted on the left-
hand wall of the chassis. This also must
be insulated from the chassis. The volt-
age divider, VD, may be bolted in place
under the chassis near the electrolytic
condenser, E2. The .01 mfd. mica con-
denser, C2, is bolted in place between
the mixer socket, V1, and the aerial coil

Chassis: Measuring 121 inches by 8%
inches by 2% inches complete with
shields (see text).

Coils: See text.

C1: 25 mmfd.
denser. - .

C2, C5: .01 mfd mica condensers.

M.E.C. trimmer con-

.C.C.)
C3, C6, C7: .1 mfd. mica condensers.

(T.C.C.)

C4: .0001 mfd. mica condenser.
(T.C.C.)

C8: 25 mfd. 35 velt electrolytic con-
denser. (1.C.C.).

C9: . 01 mfd. tubular condenser.
(T.C.C.)

C10, C11: .602 mfd. tubular condensers.
(T.C.C.)

C12,- C13: .5 mfd. tubular condensers.
("I CETS

Dial: To suit gang condensers.

El, E2: 8 mfd. 500 volt electrolytic
condensers. (T.C.C.)

Gl1, G2: 20 mmfd, isolantite insulated
midget condensers.

IF1, IF2: 465 k.c.
quency transformers.

L: See text.

PT: Power transformer, 385-0-385 aside
at 60 milliamperes, one 5 volt 2
ampere, 1 6.3 volt 2 ampere.

R.F.C.: Radio frequency choke.

R1, R5: 500 ohm 1 watt resistor.
(LR.C.)

- R2: 50,000 ohm % watt resistor.
© (LR.C)

R3: 50,000 ohm wire-wound potentio-
meter te¢ carry 10 milliamperes.
(Ferranti.)

R4: 450 obm wire-wound resistor to
carry 10 milliamperes.

R6: 2500 ohm wire-wound potentio-
meter. (Ferranti.)

R7: 25,000 ohm carbon type potentio-
meter. (Ferranti.)
R8: 10,000 ohm 1

(LR.C.)

RY: 2500 ohm wire-wound resistor to

carry 18¢ inilliamperes. (I.LR.C.)

watt resistor.

THE LIST OF PARTS AND SCHEMATIC
Needed to Build the S. W. Headphone Super Four

e -

Sockets: Two 4-pin iselantite sockets,
1 isolantite octal socket, 3 octal
sockets, and a 4-pin socket.

T1, T2: 106 mmfd. isolantite midget
condensers.

Valves: One each 6L7, 6C5, 6K7, 6N7
and 80. (Ken-Rad, Philips, Radio-
tron, Raytheon.)

CIRCUIT DIAGRAM

Sundries: Wiring flex, nuts and bolts.
solder lugs, some tinned wire, 8
4-pin 1Y% inch dimneter coil for-
mers, a 4 oz. reel of 22 gauge B.S. C.
wire, a small quantity of 30 gauge
enamel-covered wive, 4 terminals, 4
knohs, 2 small bakelite dials, 3
yards c¢f shiclded wire and one
flexible coupling.

intermediate fre- .

ALR
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socket. A solder lug secured to a piece
of insulating material must be bolted in
place between the sockets for V3 and

. This provides for the mounting of
R5 and C8.

The only other components to be bolt-
ed directly to the chassis are the radio
frequency choke, RFC, and the feed-
back coil, [.. This coil is made by wind-
ing 50 turns of 30 gauge enamel covered
wire on a 1 inch diameter former. This
coil should be fitted with a bracket and
bolted to the front panel close to the
second detectoi regeneration control, R6.
RFC is not bolted in place until the
wiring is partly completed.

The first stage in the wiring of the re-
ceiver is to provide an efficient earth
network for the earth returns of the
various parts. A quantity of metal braid
is required for this purpose. This may
be obtained by removing the outside
metal braid from some shielded wire
and squeezing this flat in a vice. One
end of this braid should be soldered to

the filament lug, which is opposite the -

plate lug of the aerial coil socket. It is
then bent so that it runs midway down
the chassis till a point is reached oppo-
site to the filament lug, which is oppo-
site the plate lug of the oscillator coil
socket. The braid is then soldered to-this
point. Holes should be drilled in the
chassis through which to take the leads
to both the fixed and moving plate con-
tacts of the midget condensers.

Similar braid earth leads solder to the
moving q_late lugs of the midget con-
densers, T1 and T2. The lead from Tl
solders to the earth braid in the centre
of the chassis and the one from T2
solders to the filament lug of the aerial
coil socket to which the other earth
braid was soldered. Solder lugs should
be placed under the holding bolts of
sockets and all other components. These
should be joined up with stretched
tinned copper wire and joined with
imilar wire to the earth terminal. The
braid earth network should be securely
soldered to the tinned wire.

As mentioned previously, the whole of
the heater wiring is done with shielded
wire. Care must be taken in this wiring
to see that the outside metal braid is

RADIO SET BUILDER
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Looking down om top of the chassis gives the huilder an exceilent idea of the tay-
out required. All parts are kcyed to correspond to the written description of the
receiver,

securely soldered to the earth network
and that it does not come into contact
with the inside yellow lead.

Solder a metal braided lead to one of
the filament lugs of the power input
socket. Solder the other end of this
lead to the number 2 lug of the socket
for V2. With similar braided leads join
the number 2 lugs of the sockets V1, V3,
and V4, to the corresponding lug on the
socket for V2. The number 7 lugs of
the sockets V1, V2, V3 and V4 join to-
gether and wire to the remaining fila-
ment lug of the power input socket. All
of this wiring is done in shielded wire.

The number 1 lugs of each socket join
to the earth wire. The unconnected fila-
ment lug on the aerial coil socket wires
to the fixed plate lug of the midget
condenser, G1, to which a lead is sol-

A photograph of the receiver illustrating the arrangement and wiring of parts

below the chassis,

This illustration should be closely studied before the wiring

of the set is commenced.

dered which terminates in the grid clip
for the mixer valve, V1. The fixed plate
lug of the trimmer condenser, Cl, sol-
ders to the filament lug of the aerial
coil socket which joins to the midget
condenser, Gl. The plate lug of the
aerial coil socket solders to one lug of
the condenser, C2, and one lead of the re-
sistor, R1. The remaining leads of these
two components join together and sol-
der to the number 8 lug of the socket
for V1.

From the fixed plate lug of the midget
condenser to which the grid lead for V1
was soldered take a stiff wire lead to the
fixed plate lug of the trimmer conden-
ser, Tl. The Green lead of 1F1 solders
to the number 3 lug of the socket for
VI. The Black lead of IF1 solders to
earth wire. The Red lead of IF1 joins
to the number 3 lug of the socket for
V2, as does the Red lead of IF2. The .
01 mfd. condenser, C5, solders from the
number 3 lug of V2 to the earth wire,
To the number 4 lug of the socket foi
V1 solder a lead from the arm contact
of R3 and one lead of the .1 mfd. tubular
condenser, The remaining lead of
C3 joins to the earth wire.

The arm contact of R3 must be in-
sulated from the metal chassis with suit-
able insulating washers. One of the out-
side lugs of R3 joins to the earth wire
whilst the other connects to the number
3 lug of the socket for V2. The plate
lug of the Oscillator coil socket joins
to the number 8 lug of the socket for
V2, and the unconnected filament lug of
the oscillator coil socket connects to the
fixed plate lug of the midget condenser,
G2. One lug of the 0001 mfd. condenser,
C4, and one lead of the resistor, R2, sol-
der to the filament lug of the oscillator
coil socket which joins to G2. The re-
maining leads of these two components
join together and connect to the number
5 lug of the socket for V2. Join the
number 5 lug of the socket for V1 to the
number 5 lug of the socket for V2.

Solder together one lead of the re-
sistor R4 and one lead of the condenser
C6 and join them to the number 8 and
number 5 lugs of the socket for V3. The

(Continued on Page 71)
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The 1937

Attractive in ap-
pearance this
dual-wave receiver |
is capabfe of giv-
ing remarkable
results.

RADIO SET BUILDER
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Vibrator Five

The controls are
(from leftt teo
right), the Volume
Control, the Main
Tuning Contral
and the Wave Band
Switch.

Employing all the modern refinements of a first-class receiver, this five-
vaive dual-wave super-heterodyne represents the latest development in

set design.

An additional feature of this set is the revised version of the

Inverse Feed-back system used in the audio frequency amplifier.

HE radio set-user who is

remote from sources of

alternating current sup-

ply has much for which
to thank radio engineers during
the past year. Besides providing
him with ultra-efficient valves,
which combine fine performance
with remarkable economy of
consumption, design engineers
have developed new circuits
for the countryman—circuits
which improve selectivity, sensi-
tivity, and tonal quality.

With the aid of vibrator power
units they have made it possible
for the country listener to obtain
from his battery set a tonal qual-
ity equivalent to that of
the best a.c. sets, and have in-
creased the economical audio
power output of such sets from
some 300 milliwatts to around
three-quarters of a watt.

The latest technical develop-
ment applied to battery-type re-
ceivers-is Inverse Feedback — a

development which is probably
the most important forward radio
step during the past twelve
months. With the aid of Inverse
Feedback which involves the feed-
ing back of some of the energy in
the output circuit to the input
circuit of the last stage audio
tube, it is possible to obtain a
freedom from distortion which
previously was obtainable only
with a carefully designed push-
pull amplifier.-

The difficulty with previous In-
verse Feedback schernes adopted
in battery receivers was that they
reduced the available amplifica-
tion of the audio driver tube
from 60 to 16, a loss of nearly
75 per cent. This, in turn, re-
duced the receiver’s overall sen-
sitivity because it was necessary
to feed a greatly increased signal

into the first audio tube in order..

to get the required power output
from the pentode. 3

EVISED circuiting of the Inverse

Feedback system has been de-

veloped in the laboratories of the
A.W. Valve Co., to whom we are indebteli
for the form shown in this latest vibratar
model. The new Inverse Feedback ar
rangement is much less power wasting
than the earlier one and permits a really
high efficiency to be obtained from the
receiver,

The arrangement of this new wvibrator
circuit is such that all modern improve-
ments are contained in it. The receiver
sbuilt to this circuit design i1s a duak
wave one tuning from 18 to 50 and from
200 to 500 metres. It has been fittetl
with an efficient delayed automatic
volume control system to minimise fad-
ing, and with an effective form of In
verse Feedback to orovide practically
perfect tone quality and freedom from
distortion. !

Due to the use of additional bias on
the output tube it is possible for the lat.
ter to be driven to the full 750 milliwatt
output without running into grid cur
rent. =¥ d

Finally, as it is powered from a vibra-
toor, the receiver is fed with a maxi-
mum plate voltage of 150 a potential,
which results in extremely efficieni
operation of each of its five valves.

The basis of the r.f. side of the re-
ceiver is-the new Radiokes dual-wave
coils, which are listed under the serial
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”

DI.C. Fitted with the new Suufer
cross-type iron-dust cores, the broad-
cast sections of these coil wunits are
probably the most efficient it is possible
to obtain-in Australia today. theshort-
wave coils follow standard design, bein
wound on high frequency formers, an
spaced to ensure an extended wave-
range coverage.

A feature of these Radiokes coil units
is that each coil-can is fitted with the
trimmers for the broadcast and short-
wave coils. This simplifies wiring and
avoids restriction of the wave-range due
to wiring capacities introduced when the
trimmers are mounted externally.

The if. transformers are Airmaster
high-gain litz-wound types.

It is possible for iron-cored types of
i.f. transformers to be used in this posi-
tion, but it has been our experience that
the iron-cored type of i.f. does not offer
any greater advantages, as far as either
selectivity or gain is concerned, than are
obtained wi a well-designed litz-
wound air-cored transformer.

The valve set-um is a conventional
one for this type of receiver and con-
sists of the Radiotron 2 volt series 1C4.

RADIO SET BUILDER

1C6, 1K6 and 1D4. This series of valves
is particularly useful in a vibrator re-
ceiver, where the filaments must be con-
nected in series — parallel in order to
obtain successful operation from the six
volt battery which is used with the
vibrator power unit. The 1C4, 1C6 and
1K6 all are.of the .12 ampere filament
type, whilst the 1D4 operates with a
filament current of .24 amperes.

By properly wiring the four .12 volt
valves we account for a voltage drop of
4 volts at .24 amperes. The remaining 2
Ygllits at .24 amperes is absorbed by the

Note particularly the method of series
and parallel connection of the five valves.
Do not depart from it because upon the
relationship of these valves in fila-
ment circuit depends the bias and a.v.c.
delay voltages applied to the grids of
the various tubes and the a.v.c. diode of
the second detector.

The r.f. valve, V1, and the if. valve,
V3, are 1C4 radio frequency pentodes.
The mixer tube, V2, is a 1C6. The 1K6
tube, V4, combines the functions of
diode detection automatic volume con-
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trol at first stage audio amplifier tube.
The output tube is a 1D4.

An examination of the grid return re-
sistor, R11, connected between the con-
trol grid of the 1D4 and earth will re-
veal that a three volt bias battery has
been connected in series with this re-
sistor and earth. The introduction of a
battery in a vibrator set may seem un-
usual, but it is made necessary by the
fact that more bias than the four volts
normally available is necessary to pro-
vide freedom from overload when the
output tube is operated at its maximum
power.

The construction of the vibrator unit
itself, in which the vibrating reed in-the
primary and secondary circuits is a com-
mon metal strip, precludes any attempt
to obtain bias by the conventional
method of connecting a series resistor
in the “B” negative line. No potential
would be developed across this resistor
because it would be short-circuited in
the vibrator itself. Consequently. it is
necessary to use two 1% volt torch cells
connected in series and mounted under-
neath the chassis by means of an anchor

List of Parts and Schematic

CHASSIS: Measuring 13 inches x 8%
inches x 234 inches.

‘COIL KIT: Consisting of Aerial, R.F.
and Oscillator coils for 465 k.c.
(Type D.I.C. Radiokes).

“C” BATTERY: Two 1'% volt Ever-
Ready toreh cells.

C1, C2, C3, C5, C19, C16: .1 mfd. tubu-

k * lar condensers (T.C.C).

C4, C7, €9, Cl11, C12: 0001 mfd. ica
condensers (T.C.C.).
€6 .05 mid. tubular

(T.C.C.).
C8, Ci4: .02 mid.*mica condensers

.C.).
5 mfd.
C.).

condenser

tubular condenser

Circuit Diagram Needed to

C15: 560 mfd. Electrolytic condenser
(T.C.C.).
CH: 25 hy. ¥ ohm filter choke Lew-

bury).

Gl, G2, G3: Three gang Stromberg
Carlson Type G variable condenser.

IF1, IF2: 465 k.c. Iron-cored LF. trans-
formers. (Airmaster).

L.S.: Permanent Magnet ioud-speaker,
matched to 10,000 ohm output.

P.D.: 465 k.c. broadcast padder and
004 mfd. fixed condenser for S.W.
padder.

RFC1l, RFC2: Radio
Chokes. .

R1, R10: .25 megohm resistors (LR.C.).

Frequency

Build the 1937 Vibrator Five

R2, R3, R4, R5: 50,000 ohm resistors
(LR.C.)

R6, R7: .5 megohm resistors (L.R.C.).

RS, RY9, RIll: 1 megohm resistors
(LR.C.).

R12: .1 megohm resistor (LR.C.).

R13: 11,000 ohm. resistor (LR.C.).

VALVES: Two 1C4, one 1C6, one 1K6,
one 1D4 with sockets (Ken-Rad,
Philips, Radiotron, Raytheon).

VC: .5 megohm volume control with
switch (ILR.C.).

SUNDRIES: Four valve shields, one
vibrator power input socket, one
Van Ruyten vibrator unit, one six-
volt accumulator, dial and knobs.
wiring flex, shielded wire, nuts,
bolts, solder lugs, and four terminals.
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strip.  The service life of these cells
should be at least twelve months for
no currént is drawn from the}'ﬁ. 1

A point which will be noticed if the
circuit-is carefully examined is that care

has been taken to filter all rf. from .

the circuit and to eliminate the en-
trance of, vibrator “hash.” The result
is that the full advantages of the tonal
guality of the Inverse Feedback system
are_obtained _and _that, despite the set's
high sensitivity, the inherent noise level
is_ extremely low.

Filtration in the audio circuit is ef-
fected by the fully by-passed radio fre-
quency choke, RFCI, connected between
the plate of V4 and the grid of V3. In
the main “B” plus line another radio

- frequency choke, RFC2, is connected to
eliminate vibrator “hash.” This choke
is. by-passed on the set side with 3 .5
mfd. condenser, C13, which ensures an
effective return to chassis of all stray
1.f. currents. In the filament circuit
another by-pass condenser, Cl16, is con-
nected across the filaments of the r.f.
and if. tube. ‘This, with the conven-

tional filament choke, CH, and 500 mfd. -

electrolytic condenser, C15, clears all
hash and feedbacks from these circuits.

Voltaging of the various tubes is ef-
fected in-a way which combines effi¢i-
ency of operation with economy. The
1C4 r.f. and if. tubes and the 1D4 output
tube have their plates fed with the
full 150 volts. - The same potential is
applied to the pentode plate of the mix-
er tube, V2. The screening grids, the
rf and if. tubes are fed from the main
plate supply through the 50,000 ohm
dropping resistor, R2, and receive an
effective voltage of approximately 70.

The screen grids are by-passed by the
-1 mfd. condenser, C2. The 1C6 is being
operated under economy conditions
which, besides saving plate current, also
result in more efficient operation. To
this end the oscillator plate is fed from
the main supply line through a single
50,000 ohm. resistor, R3, while a similar
value resistor R5 ensures that the screen
grid will receive about 70 volts from the
main supply line. These resistors are
by-passed to earth by condensers C3 and
C5 respectively. Each of these has a
capacity of .1 mfd.

The plate feed to the pentode plate of
the 1K6 is tied up with the Inverse
Feedback system, so we first will analyse
the method used to obtain feedback.
Resistors R12 and R13, which have values
of 100,000 and 11,000 ohms respectively,
are connected in series across the out-
put transformer. From the midpoint of
these two resistors the plate supply is
taken off through a 250,000 ohm resistor,
R10, to the pentode plate of the 1KB6.
The proportion of signal voltage feed
back to the grid of the output tube is
determined by the relationship existing
between R12 and R13, this voltage feed-
ing through R10 and C14 to the grid of
the 1D4.

Note that the screening grid of the
1K6 has been operated at a lower poten-

~ -
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This plan view of the receiver illustrates the arrangement of parts on top of the

chassis.

tial than normal, the main supply volt-
age being dropped through the 1 meg-
ohm resistor, R9, which is by-passed by
the .1 mfd. condenser, CI10.

The a.v.c. system follows standard
practice in that the r.f. voltage is de-
rived from the primary of 1F2, and is
fed through™ the -.0001° mfd. condenser,
C9, to the a.v.c. diode. The rectified
voltage is bled off by means of a
potentiometer made up of two half meg-
ohr resistors, R6 and R7, and connected
between the a.v.c. diode and ground.
Now, as the filament of the 1K6 is
operating at a point two volts above
ground, and the diode return through R6
and R7 is at ground potential, it follows
that a delay of two volts is applied to
the a.v.c. system, which thus does not
affect the seusitivity of the receiver to
weak signals.

Now glance at the illustrations of the
original receiver whilst we discuss the
question of its lay-out. Built up on an
aluminium chassis measuring 13 inches
in length, 8% inches in width, and 2%
inches in depth, the set is attractively
laid out, and is arranged in a manner
conductive to short wiring leads. Look-
ing from the front of the receiver, we
find that the r.f. valve, V1, is mounted
in the front right-hand corner. The
mixer tube, V2, is in the rear right-
hand corner. Between these two tubes
and the gang condenser are to be found
the three dual-wave coil units. The
aerial coil, AER, is nearest to the front
of the set, the oscillator coil, OSC, is in
the middle, and the r.f. coil, RF, is at
the rear. Alongside this latter coil at
the rear of the chassis is to be found
the first if. transformer, IF1. To the
left of IF1 is the i.f. amplifier tube, V3,
while next to V3 is the second if. trans-
former, 1F2. The 500 mfd. electrolytic

All components are key-lettered to correspond to the written description.

condenser can be seen at the rear left-
hand corner of the chassis.

To the left of the gang condenser,

which has been mounted centrally on
the chassis, are the second detector and
output valves, V3 and V4. V4 is nearest
to the front of the chassis. Only three
controls are fitted to the receiver. From
left to right these are the combined
volume control and filament switch, the
main tuning control, and the three gang
wave changing switch,
- On the rear of the chassis are to be
found the aerial and earth terminals,
the four pin socket for the vibrator unit,
and the rubber grommeted outlet for the
“A” battery cables, On the left-hand
end of the chassis are the loud speaker
terminals.

An inspection of the underneath of
the chassis shows that the filter choke,
CH, has been bolted to the floor of the
chassis in the left-hand front corner.
The two 112 volt Ever-Ready torch cells
are connected in series, slipped inside
their carton, and mounted on solder lugs
attached to a piece of bakelite which
has been bolted to the rear wall of the
chassis just above the socket for V3.
The r.f. choke, RFC one, is fastened to
one of the holding bolts of the socket
for V4.

A small piece of bakelite fitted with a
solder eyelet is bolted to one of the
rear holding bolts of the gang conden-
ser, being kept clear of the chassis floor
by means of a small spacing washer.
The only other compenent to be mount-
ed directly to the chassis is the broad-
cast padder condenser. This is placed
in line with and midway between the
sockets for V1 and 2, a hole being
drilled in the top of the chassis to pro-
vide access to the padder adjusting
screw,
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Study of the wave change switch will
show that in the original model the
leads from the RF coil to the switch are
rather long. This is due to the fact that
a standard switch was used. However,
if when purchasing the switch suitable
extension pieces are obtained, it will be
possible to place the switch gangs dir-
ectly over the coils to which they be-
long. If this is done, it is suggested that
the distance between the front and
middle gangs of the switch should be
2% inches, and that the distance be-
tween the middle and rear gangs should
be the same. In these circumstances it
will be necessary to support the rear
plate of the switch by means of metal
brackets to prevent it wobbling and
causing frequency variations on the
short waves. However, even with the
standard switch no difficulty was ex-
perienced in tuning down to 18 metres
so that the 19 metre broadecast band is
adequately covered.

The wiring of this receiver is not com-
plicated for the experienced set builder,
suv no point-to-point description will be
given. We shall outline those details
which cannot easily be picked up from
a study of the underneath view of the
chassis. First note that in the circuit
diagram the aerial. r.f., and oscillator
coils have their connections numbered
to agree with the numbered code on the
bases of the coils themselves.

The sockets are so arranged that the
filament lugs of the V1 socket face the
near end of the chassis whilst the V2
socket is so disposed that its filament
pins are parallel with the rear of the
chassis. The same arrangement is used

RADIO SET BUILDER

for the socket for V3. The sockets for
V4 and V5 are so mounted that the two
sets of filament pins face each other,
i.e., are nearest to the middle of the
chassis. The a.v.c. resistors and con-
densers all are mounted outside the coil
cans, being soldered into position at con-
venient points around the floor of the
chassis. 1

Metal braided wire is used to join the
aerial terminal to the switch, to carry
the a.v.c. line from Rl to the r.f. tube,
and to carry the black lead from IF2 to
the outside lug on the volume control
resistor, VC.

A braided lead also is used to join
the “A” plus lug on the vibrator socket
to the filter choke, CH, and thence to
one of the switch lugs on the volume
control-switch unit, VC. From the other
switch lug on this unit a braided wire
goes out through the chassis to form the
“A” plus lead. The “A” — lead is a
similar braided wire. Another braided
wire is used for the grid lead to the
1K6. All these braided leads should
be earthed to the main earth network.

Note that with the a.v.c. system the
resistor, R1, and the condenser, Cl, are
joined into circuit at the point where
the two .5 megohm resistors, R6 and R7,
have been mounted. The main thing to
bear in mind when wiring the receiver
is to keep all leads as short as possible,
and to provide an efficient earth net-
work by means of tinned copper wire
which is soldered to lugs placed under
the holding bolts of the various com-
ponents,

When the wiring of the set has been

Another view of the receiver showing the placement and wiring of parts below

the chassls.

This
the chassis,

Care should be taken to ensure that all grid and plate leads are
kept as short as possihle in order (o prevent tendency towards r.f.
lan photograph of the receiver illustrates the arrangement of parts on top of

All components are key-lettered to correspond to the writien deserip-

feed-back.

tion of the receiver,
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completed, the first job is to check it
carefully to see that no mistakes have
been made. This done, plug the valves
into their’ respective sockets, and at-
tach the grid clips. Now clamp the
loud speaker leads under tHe output
terminals. Note that under this condi-
tion of Inverse Feedback a loud speaker
possessing a load resistance of 10,000
ohms is necessary. Normal operation of
the 1D4 calls for the use of a 15,000 ohm
load resistance, so that it will be neces-
sary to obtain a new input transformer
if the higher resistance speaker is on
hand. . X

Attach the aerial and earth leads!
plug in the vibrator unit, and join the
battery leads to the correct terminals
on the “A” battery. The latter should
be a heavy duty type, specially designed
for vibrator work, in order that reason-
able service may be obtained from each
re-charge.

With the volume control set well back,
tune in a station.on the low end of the

_dial. Adjust the oscillator trimmer un-

til this station falls at its correct point
if a frequency or wave-length cali-
brated dial is being used. Next adjust
the RF and then the AER trimmers on
the coil cans for loudest signal. Tune
up to the top end of the dial, and, after
bringing in a station, adjust the broad-

cast padder condenser for loudest
volume, This completes the broadcast
alignment.

For short-wave alignment it is desir-
able to select a station which is as free
as possible from fading. A Morse station
will do if a broadcast one cannot be
heard. Tune down to the bottom end
of the dial, and carry out the adjust-
ment of the trimmers on the short-wave
coils in exactly the same order as for
the broadcast coils. No adjustment will
be possible to the short wave padding
condenser because this is a .004 mfd. .
fixed condenser.

If these adjustments have been care-
fully carried out, the set should be
functioning well, but a further improve-
ment will usually be made by peaking
the if. trimmers. Tune in a station in
the middle of the broadcast band. re-
duce the volume so that small changes
in intensity will be readily noticed, and
adjust the trimmer on the secondary of .
1F2 for loudest volume. Repeat this ad-
justment with the trimmer on the pri-
mary of IF2, and on the secondary of
IF1. Do not adjust the trimmer on the
primary of IF1,

When properly aligned, the receiver
will be found to have an exceptionally
high sensitivity. On the broadcast band
this ranges from 1.1 microvolts at 1500
k.c. to 8 microvolts at 545 k.c. On the
short-waves the sensitivity is from 5
microvolts at 19 metres to 15 microvolts
at 50 metres,

Other figures on the set’s performance
may be of interestt Under no signal
conditions the current drain from the
“A” battery is 1.08 amperes. This rises
with signal until at maximum output the
drain is 1.2 ampere. The total plate
current drain ranges from 17 m.a. at no
signal, to 21 m.a. at full output.

Whether judged from the viewpoints
of tone, sensitivity, or selectivity, the
receiver will be found to be a first rate
performer, and one which will bring a
new conception of battery receiver capae
bilities to its builder.
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General

This photograph shows the complete assemnbly with a crystal type
microphone standing alongside the amplifier.

ITH an audio output of

nine watts, and em-

ploying only four

valves, this amplifier is
probably the most highly-devel-
oped one in the Southern Hemi-
sphere. Possessing a gain of ap-
proximately 100 db. the amplifier
will deliver full output from a
crystal microphone and provision
is made for full mixing facilities
for one microphone “and two
pick-ups.

Alternatively, one pick-up and
a radio tuner, or two tuners can
be used. The mixing system en-
ables the operator to mix three
channels simultaneously so that
change-overs between records
can be made without interruption,
or music can be used for a back-
ground to voice.

When it is considered that the
total plate power taken by this
amplifier is about 20 watts and a
good 9 watts of audio power is
available, it is seen that the unit
is remarkably economical. A pair
of AL3 valves are responsible for
the high-gain as well as for the
plate economy.

phone is about —65db. it is neces-

sary to use a high-gain pre-ampli-
fier to raise the microphone output to a
value suitable for driving the output
stage. A single type 79 valve takes care
of this, as this dual-type valve is ar-
ranged so that its sections are in cas-
cade. - The first section of this valve is
used ‘as the mlcrophone amplifier, and
the second section employed to amplify
the output of the three mixers. A type

S INCE the output of a crystal micro-

80 rectifier completes the valve com- :

plement.
A chassis of the specified size should
be employed. and the various parts laid

out in exact accordance with the photo-
graphs. The gain is so high, in relation
to the high ou J)ut, that trouble from
hum pick-up and feed-back will be ex-
perienced unless this layout is followed
exactly. The audio transformer must be
placed so that it can be turned in any
direction, a single l%-inch hole in the
chassis sufficing for all the transformer
leads. It may be found with some am-
plifiers that the transformer must be
parallel with the end of the chassxs, in
others at the angle indicated in the
photographs. This angle can only be
determined by trial, so leave plenty of
space for its rotation,

The centre mixer (volume control) is
mounted 5% inches from the A.F. trans-
former end of the chassis, and the
spacing between the shafts of the other
two faders is 4% inches. Each of these
s}}:agts is 2% inches from the centre fader
shaft.

The small piece of aluminium men-
tioned in the sundries is folded over
for a quarter of an inch along one
long side. A line is then marked one
and a quarter inches in from one end
and the fold up to this line is removed.:
The piece of aluminium is then bent
at right angles along this line. This
means that the finished piece has a
quarter-inch fold along the long side,
but the short side, at right angles to
the long side, is without a fold, -~It
does not matter which way the fold is
made. A small hole should be drilled
near each end of that fold so that the

shield, as this plece of aluminium be- "

comes, can be bolted to the chassis.

This shield is shown by the letters,
SH, in the photograph showing the
bottom view. A small piece must be
cut out of the 'short section of the
shield so that it will fit around the
fader, VC3. When in place, the shield
mounts with the short side in line
with the shaft of VC3 and touching
the front wall of the chassis and the
lon% side lying parallel with the front

The socket for V1 is mounted behind
VCl and a quarter of an inch away
from the end of SH. The faders must
be of the type having a metal shield
over them, otherwise the shield SH
must be extended to cover them com-
{)7etely, in which case the socket for

1 would have to be shifted. As this
may cause trouble it is best to
the correct type of control.

Several of the resistors and conden-
sers are mounted on a resistor strip,

use

[T
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This high-gain audio amplifier,
capable of delivering 9 watts un-

distorted power, is applicable to
all modern requirements.

this being attached to the end wall as
illustrat:

Mount all sockets so that the filament
lugs are to the rear of the chassis,
and take care to insulate El1 from the
chassis. The position of the terminals
can be gleaned from the photographs,
those marked “M” being for connec-
tions to the microphone. The terminal,
E, of this group is for connection to
the shielding on the microphone cable.
If desired, this terminal can be
mounted between the two M terminals.
Another earth terminal is mounted on
the rear wall of this chassis, and is
used for the actual connection of the
chassis to earth.

Solder-lugs are placed under the nuts:
holding down the sockets, and a grom-
met fitted in the end-wall next to the
power transformer.

A piece of heavy bare busbar connects
together the earth terminal on the back
wall, the solder-lug next the power
transformer on the rectifier . socket, the
corresponding lug on the two AL3 soc-
kets, and the solder-lug ont+ the V1
socket nearest the AL3 sockets, and the
microphone E terminal.

Using shielded wire for each lead,
connect the filament lugs on V1 to the
6.3-volt lugs on the power transformer.
These wires need not be twisted, and
are run along the busbar, bemg an-
chored to it in several places by a
little solder. These leads are shown as
Bus in the photograph of the wiring.
The shielding should be taken as close
to the lugs as possible without risking
an earth.

Next, using twisted wiring flex for this
purpose, connect the filament lugs on the
ALé sockets to the 4-volt winding on

A single-twisted pair connects the fila-
ment lugs on V3 to the transformer, and
another twisted pair'-connects the fila-
ment lugs of! V2 to the filament lugs
of V3. The filament lugs of the recti-
fier, V4, are connected with a_twisted
pair to "the 5-volt winding on PT. All
of these leads are laid in the form of
a cable running right along the back
wall of the chassis and pushed down
against the chassis itself.

The next step in the wiring is to con-
nect the plate lugs” of the rectifier
socket to the HT lugs on the trans-
former. The HT centre-tap is wired
to one end of resistor, R15, the free end
of which connects to the busbar. The
centre-tap of the 4-volt filament wind-
ing goes to the bus-bar.

The centre-tap of the 5-volt winding
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is connected to the positive of elec-
trolytic E1 and to one of the heater
lugs on the speaker socket. The other
heater lug is joined to tha grid lug on
this socl:et and to the positive of elec-
trolytic, E2. . The negative of El is
wired back to the centre-tap of the HT
on the transformer.

The transformer astatic shield should
be connected either to the HT centre-
tap or to the chassis. In some cases
it may be connected internally to the
HT centre-tap. The cathode lug on the
speaker socket is next connected to the
plate-lug on V2 and the plate-lug of V3
taken to the plate lug on the speaker
socket. The screengrid lug of V2 is
wired to the same lug on V3, thence to
the grid-lug on the speaker socket.

Connect together the cathodes of V2
and V3, and to one of these join one end
of resistor R12, the other end of which
goes to the bus-bar. To the plate of
V2 connect condenser, C4, and to the
free end of this condenser wire one
end of R13. Repeat this with V3, using
C5 and R14. Ncw join together the free
ends of R13 and Rl4, and wire these to
the screen-grid lug on V3. The centre-
tap of the audio transformer, AFT, is
connected to the bus-bar and one of the
Blue leads to the grid lug of V2. The
other Blie lead goes to the grid of V3.
A piece of shielding is removed from
some of the shielded wire and is slipped
over the Red lead from AFT. This
shielding is bonded to the bus-bar in
several places, and the Red lead con-
nected to plate No. 2 of V1.
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All of these leads should be left long
so that the transformer can be rotated
later. The cathode of V1 is joimed to
the main bus-bar with a short piece of
bus-bar, which also connects to a sol-
der lug mounted just behind the C
terminal of the PU group.

With the chield, SH, removed, con-

nect the mixers by joining together the
left-hand lug on each control (looking

The resistor and condenser strip re-
ferred to in the text.

at the controls from the rear and with
the lugs uppermost, except in the case
of VC3, which is turned around so that
the right-hand lug will be inside SH).
Using shielded wire, connect the C
terminal of the PU trio to the left-hand
lug of VC3. The right-hand PU terminal
connects to the right-hand lug of VC3,
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while the other PU terminal goes to the
similar lug on VC2,

All of these wires must be shielded.
The three resistors, R6, R7, and RS, are
mounted inside the shield by having
one end of each joined together and
attached to a piece of shielded wire
which terminates at the No. 2 grid of
VI. The end of the braid is soldered
to the cathode lug on V1 as it passes it.
The free end of R6 goes to the centre
lug on VCl, that of R7 to the similar
lug of VC2, and the free end of R8 to
the centre iug on VC3.

in each case the shielding on these
leads should go as close to the lug or
terminal as possible, and all shielding
should be bonded together and soldered
to the solder lug which is wired to the
cathode of VI. by the small bus-bar.

These wires should be bonded in one
or two other places to keep the assembly
rigid. The coupling condenser, Cl, is
attached directly to the No. 1 plate of
V1, and the right-hand lug of VC1. The
shield, SH, can then be replaced, taking
care to see that it does not disturb any
of the wiring or cause a_short to earth.

The condensers C2 and C3 are placed
as shown, with the énds nearest the
right-hand end joined together and con-
nected to the busbar. One end of re-
sistor, R1l, is soldered to the grid lug
on the speaker socket, DS. The other
end of this resistor connects to one end
of resistor R10, to one end of resistor
R5, and to the positive of E3. The free
end of R10 goes to the free end of C3,
and to this junction is wired the re-
maining lead from the transformer,

AFT—Audio frequency transformer.
Primary to match one section of a
type 79 valve. Push pull secondary.
(Airmaster Ferranti.)

Chbassis—12 x 8% x 2% aluminium
with %-inch fold at each end.

Cl1, C4, C5—0.01 mfd. mica condensers.

(T.C.C)
C2, C3 €6, Ci—05 mid. 400-volt
working tubular condensers.
(T.C.C.)

El, E2—8 mifd. 600 volt electrolytic
condensers. (T.C.C.)

E3—8 mfd. 500 volt electrolytic con-
denscr. (T.C.C)

E4, E5 E6-~25 mid. 35 volt electro-
lytic condensers. (T.C.C.

PT—Power transformer. HT second-
ary, 385 volts per side at 100 ma.
Filaments. One 5 volt at 2 amps;
one 4 volt at 4 amps; one 6.3 volts
at 2 amps.

R1—1 mcgohm, 1 watt vesistor. (1L.R.C.)

R2, R3. R9—0.5 mcgohm, 1 watt re-
sistors. (1.R.C.)

R6, R7, R8—0.5 megohm, % watt re-
sistors. {1.R.C.)

R4, R10, RI1, R13, R14—10,000 ohm. )
watt resistors. (LR.C.)

R5~—50,000 ohm, 1 watt resistor. (L.R.C.)

R12—75 ohms wire-wound resistor. 8¢

m. a.

R15—30 ohms wire-wound resistor.
100 m. a.

Speaker—Primary of transformer to
match two AL3 valves in push-pull.
Field resistance 1300 ohms (Rola).

Valves—One type 79, two AL3, one
type 80. (Philips.)

VCl1, VC2. VC3—0-500,000 ohm volnme
controls. (Ferranti, L.R.C.)

List of Parts and Schematic Circuit Diagram Required to Build the

General Purpose Amplifier

Sundries—One 5 pin valve socket for
speaker, one 6 pin socket. one 4 pin
socket and two Philips “P” type
sockets; 7 terminals; one grid clip;
one valve shield; one piece alu-

minium 4% imns. long by 23 ins.;
wiring flex; shielded wire; nuts and
bolts; solder lugs and busbar; one
piece aluminium 13 ins. by 8% ims.

T COMMON_
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AFT. The other end of R5 and the free
end of C2 are linked together, and to
this connection is also taken one end of
R4, the other end of which connects to
the No. 1 plate of V1.

The resistor strip is wired as shown
in the illustration, this being a top
view. To the points marked “A” and
“B” on this strip connect several inches
of shielded wire. To “C” and “D” join
some of the usual wiring flex. The strip
can then be mounted in place with R2
nearest the front chassis wall. Several
long bolts with spacers should be used
so that the strip will be about half an
inch out from the end wall.

Connect the point “B” to the left-hand
lug of VCl, the point “A” to the micro-
phone terminal nearest VCI, the point
“C” to the HT centre-tap on the power
transformer (taking the lead along the
bus-bar), and the point “D” to the bus-
bar by the chortest path. A solder-lug
should be placed under the nut used to
secure the left-hand front corner of the
chassis, and the braid on the lead from
“B” should be soldered to it. To the
remaining M terminal solder a piece of
shielded wire, and pass this through a
hole in the chassis.

Place the 79 in its socket and put on
the valve shield. Place the grid cap on
the valve, and cut off the shielded wire
so that there will just be sufficient to
connect to this clip. When the clip is
soldered on =nd the shield cap rlaced in
position, the shielding on the wire must
pass the shielding, but must not touch
the grid of the valve or the grid clip.

Resistor Rl is wired across the two
microphone terminals. The shielding on
the grid lead should be connected to the
microphone E terminal.

It will be noticed that no direct earth
connection is made to the filament cir-
cuit of V1, but condensers C6 and C7 are

SET
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This plan photograph illustrates the layout of parts on top of the chassis. Al
components are keyed to correspond with the written description of the receiver.

connected from each side of the 6.3 volt
lugs on PT to the chassis. In some cases
it may be better to use a direct earth,
but we found that any direct earth in-
troduced hum, as did an adjustable
centre-tapped filament resistor.

To conclude the wiring of the ampli-
fier connect a power-cord to the appro-
priate primary lugs on the power trans-
former.

When the wiring has been checked and
found in order, the valves and speaker
should be attached and the amplifier
switched on. The following voltages will
be obtained if everything is in order:

An underneath view of The General Purpose Amplifier showing the wiring
and placement of parts below the chassis.

Positive of El to chassis, 360 volts.

Positive of E2 to chassis, 260 volts.

No. 1 plate of 79 valve to chassis, 100
volts.

No. 2 plate of 79 valve to chassis, 110

volts.

Cathode of AL3 valves to chassis, 6
volts.

HT centre tap to chassis, 2 volts.

Plate current of either AL3, 36 m.a.

Screen current of either AL3, 4 m.a.

If the amplifier is to be used for
public address work it should be placed
in a metal container to reduce the pos-
sibility of hum being induced into the
AF transformer and the grid circuit of
the first section of the 79 valve.

The microphone cable must be
shielded and the shield connected to the
microphone earth terminal. On no ac-
count must the shielding be used as one
of the microphone leads. An 0-1 ma.
D.C. milliammeter can be connected be-
tween the centre-tap of the audio trans-
former and chassis. 1f this meter gives
any reading other than zero it is a defi-
nite indication that the output valves are
being overloaded since grid current is
being drawn.

Since two pick-ups can_be used simul-
taneously, the common PU terminal is
used for the common connection be-
tween them. Irrespective of the type
of gramo. motor used 1t must be earthed
either to a separate earth or to the earth
terminal on the chassis. The leads from
the pick-up must be shielded and the
shielding earthed. ~The pick-up head,
if of metal, must also be earthed. Any
pieces of metal around the motor, such
as speed indicators, must be bonded to
the motor frame. On no account can the
pick-up lead shielding be used as a pick-
up return.

With the microphone and one or two
pick-ups in circuit it will be found that
the fading system enables any level
from any of these signal sources to be
used singly or in any combination of
the three.
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The Melodious
Super Three

A

Compact, efficient in opera-

tion, and inexpensive to

build, this amazing receiver

is capable of results equi-

vglent to those of a five
valve receiver,

N the Melodious series of bat-
tery receivers The Listener In
has endeavored to meet the
requirements of a large pro-

portion of country listeners. The
success of its efforts has been
manifested by the number of re-
ceivers, several hundreds, which
have been built up by experi-
menters and have given excellent
results.

Now we come with something
really revolutionary in battery
super-hets. — The Melodious
Super Three. In this amazing
little receiver it has been found
possible, for the first time in
Australia, to make a three valve
super-heterodyne which definite-
ly will provide distant reception
and which is neither complex in
construction nor expensive in
component costs.

The heart of the new receiver,
a worthy addition to the fine
range of “Melodious” models, is

HIS highly efficient receiver con-
sists of mixer stage, employing the
popular 1C6 pentagrid convertor

valve operated under special economy
no-bias conditions.

Throughout the design of the set every
effort has been made to reduce the “B”
battery consumption to the absolute
minimum. The economy conditions
under which the 1C6 is operated assist
greatly in this regard.

+ Under these new conditions the total
drain of the mixer stage is 3.5 milli-
amperes, a very low value,

RADIO SET

BUILDER

The front view of the Melodious Super Three.
tuning and volume.

the new Australian 1K6 valve de-
veloped specially for local con-
ditions by the Amalgamated
Wireless Valve Co.

The application of this valve in
a reflexed circuit has made it
possible for a three valve super-
heterodyne receiver embodying
all the performance characteris-
tics of much larger sets to be de-
veloped.

The new receiver is a midget
in size but a giant in performance.
Its battery appetite is in keeping
with the receiver’s -size and has
been reduced to the extraordin-
arily low figure of 7} milliam-
peres. <

Best of all the new receiver in-
corporates very few component
parts, is not difficult to construct,
and does not require coaxing to
make it work properly.

The Listener In Technical Staff -

considers the Melodious Super
Three to be its inost outstanding
effort in set design this year.

The mixer stage is followed by at
1K6 Duo-diode pentode, performing the
functions of intermediate frequency
amplifier, diode second detector, and
first stage audio frequency amplifier.

The manner in which these functions
are carried out is most interesting. The
LF. signal is fed to the grid of the pen-
tode section of the 1K6 via the high gain
air-core battery type LF. transformer.

This signal is amplified in the usual
way. f to the second high gain LF
transformer, then rectified by the diode

section of the valve.

Page Twenty-Fne

The two controls are for

So far the operation of the valve is
perfectly straight-forward. We have the
audio frequency voltage developed
across the diode load resistor, which in
this case is the volume control, VC.

On reference to the schematic dia-
gram, it will be noticed that the grid .
return of the first LF. transformer is
taken through a l-megohm resistor to
the correct bias for the 1K6 grid. The
audio voltage developed across VC is
fed to the low potential side of this
winding through the filter resistor, R5,
and the coupling condenser, C4. In this
way the audio signal is fed to the grid
of the 1K6, and amplified at audio fre-
quency.

Thus we find that across the primary
winding of the second LF. transformer
we have the radio frequency voltage de-
veloped by the pentode section of the
1K6 as an intermediate frequency
amplifier and, in addition, the audio
voltage produceq by this same section as
an audio, frequency amplifier.

The next thing is to feed _this audio
frequency voltage to the grid of the 1D4
output pentode output valve. This is
done by connecting the “B” positive re-
turn of the LF. primary to f.ge coupling
condenser, C7, which is connected to
grid of the 1D4. - i

Plate_voltage is applied to the plate
of the 1K6 in the usual way through the
resistor, R - ] et

Running through the operation of this
portion of the circuit we find thdt the
RF. volltia‘ge‘ developed across the !prim-
ary of induces a similar voltdge in
the . secondary of this transformer, and
this .R.F." voltage is rectified by the
diodes and appears across the volume
control, VC, as an audio voltage.

The audio frequency output of the

pentode section of the. dK6 appears

_across .the plate feed resistor, R6, and

is-.applied to “the grid of<the. pentode
output valve, where it is amplified in
the usual way and fed to e loud-
speaker.

The radio frequency choke, RFC, is
connected between the plate feed re-
sistor, R6, and the “B” positive returr
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of IF2 to prevent stray R.F, currents
from entering the audio frequency sec-
tion of the receiver and setting up dis-
tortion. The small condenser, C6, by-
passes these stray R.F. currents to earth.

The wuse of this system, which is
known as reflexing, allows five-valve
results to be obtained with only three
valves, and with consequently greatly
improved “B” battery economy.

The aerial tuning coil is an iron-cored
unit which allows maximum gain to be
obtained from this section of the set.
It will be noticed that air-core LF.
transformers are employed in place of
the iron-core units of later design. The
reason for this is that when this little
job was contemplated it was decided to
keep the cost of the parts as low as pos-

sible.

Still further to reduce the cost of the
set small half-watt resistors have been
used wherever possible.

The completed receiver is the result
of exhaustive tests, and the results ob-
tainable from it are amazing.

RADIO SET BUILDER

The total “B” battery consumption of
the set is from 7% to 8 milliamperes,
and when it is considered that the aver-
age sensitivity over its tuning range is
50 microvolts, the equal of many five
and six valve battery sets, it can readily
be seen that the receiver represents a
real achievement in battery set design.

At this stage we would stress to
would-be constructors the absolute ne-
cessity for adhering strictly to the com-
ponents and layout of the original set.

There are many catches in a receiver
of this type if certain points are not
watched, and we will not guarantee first
class results if changes are made to the
layout or to the components specified.

The chassis layout of the set can be
seen from the accompanying photo-
graphs, but for the benefit of novice
constructors who do not recognise the
various components we will briefly de-
scribe the positions of the parts on the
chassis.

The two-gang condenser, Gl, G2,
mounts in the centre of the chassis, with

Handbook No. 13

the aerial and oscillator coils bolted in
place to the right of it. The oscillator
coil is nearer the front of the chassis,
and the aerial coil between it and the
mixer valve socket V1, which mounts in
the rear right-hand corner of the chassis

The first intermediate frequency
transformer, IF1, is mounted directly
behind the gang condenser, and the 1K6
socket, V2, bolts in place in the rear
left-hand corner .of the chassis.

The 1D4 socket, V3, occupies a posi-
tion in the front left-hand corner of the
chassis, and the second intermediate fre-
quency transformer is between this soc-
ket and the socket V2.

The volume control, VC, is mounted
on the front edge of the chassis directly
below the gang condenser.

The positions of the aerial and earth
terminals, the speaker terminals, and
the battery input socket, can seen
from the rear view photographs of the

et.
Below the chassis, the only component

THE LIST OF PARTS AND SCHEMATIC CIRCUIT DIAGRAM
Needed to Build the Melodious Super Three

BATTERIES: “A” Baltery. (Masse.) C8: .006 mifd. tubular condenser. R4: 1 megohm % watt resistor.
3 45 volt “B” batteries. (Diamond, (T.C.C.) LR.C.)
Ever-Ready.) 9 v. “C” battery. C9: .5 mid. tubular shielded iype. R5: 100,600 ohm % watt. (LR.C.)
CHASSIS: Measuring 9 inches by 72 (Ducon.) RG: 100,000 ohm 1 watt resistor.
inches by 234 inches. Dial: Radiokes type D. (I.R.C.)
COIL KIT: Consisting of iron core Gl, G2: Two gang condenser. (Saxon) R7, RS: 500,000 ohm % watt resistor.
aerial and oscillator coil with buili- IFl IF2: Air core battery IF.s (Air- (LR.C
in padder condenser. (Airmaster.) master.) RFC: Radlo frequency choke. (Ra-
C1, C2, Clo0: .l mfd tubular conden- L.S.: Permagnetic speaker to suit 1D4. diokes 3-21.)
sers. (T.C (Rola.) YC: 500,000 ohm Potentiometer with
C3, Cé: 0001 mfd mica condensers. Rl: 50,000 ohm % watt resistor. swilch. (Ferranti, LR.C.)
( .C.) (LR.C.) SOCKETS: 2 6-pin, 2 8-pin, 1 4-pin.
C4, C'l: 02 mfd. tubular condensers. R2: 50,000 ohm 1 watt resistor. SUNDRIES: Hook-up wire, nuts,
(T.C.C. LR.C. bolts, one valve shield, grid clips.
C5: 00025 mfd. mica condensers. R3: 60,000 ohm 1 watt resistor. shielded wire, knobs and terminals,
(T.C.C.) (LR.C) and battery plug.
/K6
IC6 4
et IF/
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7 )
AL
—
ce 4
‘ =
|— R3
/ v
! Sw
4-0p-c+ Oa+ 8+0




Handbook Na. 13

which bolts directly to the chassis is the
radio frequency choke RFC. This com-
ponent occuples a posmon between the
sockets for V2 and

A small insulatin, g strlp with a solder
lug attached should be bolted in posi-
tion near ‘the socket for V1. This lug,
which connects to “B” positive maxi-
mum, is used to support the resistors
R2 and R3. A similar insulating strip
bolts in place near the volume control
VC, and the lug on this strip supports
the coupling condenser, .

When the assembly of the parts has
been completed, the wiring may be com-
menced. Wire in place the earth bus-
bars, to which all earth connections are
soldered. These bus-bars are of tinned
copper wire soldered to lugs conveni-
ently placed under the holding bolts of
sockets, coils, LF. transformers and the
gang condenser

These earth bus-bars should then be
joined to the earth terminal with tinned
wire,

Solder the negative filament lugs of
the sockets for V1, V2 and V3 to the
earth wire.
lugs of these sockets together, and con-
nect them to one contact of the filament
switch, SW. The remaininé contact of
SW connects to one of the filament lugs
of the battery input socket. This lug
becomes the ‘“A” battery positive lug.
Solder the Black lead of the oscil-
lator coil to the earth wire. Connect the
Red and Yellow leads of this coil to the
oscillator plate, and oscillator grid lugs
respectively of the socket for V1.

Join the insulated lug on the strip
mounted near the socket for V1 to one
of the remaining lugs on the battery in-
put socket. This lug will become the
“B” positive lug of this socket.

Solder the 60,000 ohm screen grid drop-

Join the positive filament.

RADIO

SET

BUILDER
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This rear view of the receiver illustrates the mounting positions of the aerial and
earth terminals, the battery input socket, and the loud-speaker terminals.

ping resistor, R3, in place from the lug
on the strip to the screen grid lug on the
socket for V1. The .1 mfd. bypass con-
denser, C2, solders from this point to
the earth wire. Solder one lead of the
one watt 50,000 ohm oscillator plate re-
sistor, R2, to the “B” positive lug on the
insulating strip, and connect the .1 mfd.
bypass condenser, C1, from the remaining
lead of R2 to earth. The White lead of
the oscillator coil solders to the junc-
tion of R2 and Cl.

An under-chassis view showing ‘the wiring and placemgnt of component parts.

Solder the .5 mfd. R.F. bypass con-
denser, C9, from the “B” positive lug on
the insulating strip to earth, Solder the
Black and the White leads from the
aerial coil to the earth wire, and connect
the Braided aerial lead of this coil 10
the aerial terminal.

Remove the cans from the aerial and
oscillator coils. Solder a lead te the lug
on the oscillator coil, to which the Yei-
low lead connects. Take this new lead
out through a hole drilled in the oscil-
lator coil can.

This lead solders to the fixed plate lug
of the G2 section of the gang condenser.

Bring out through the holes in _the
top of the aerial coil can the two Yel-
low leads of this coil. One of these
will connect to the fixed plate lug of
the G1 section of the gang condenser.
The other terminates in the grid clip
for the 1C6.

The Blue lead of IF1 solders to the
plate lug of the socket for V1,-whilst the
White lead of IF1 joins to the “B” posi-
tive lug on the battery input socket.

Remove the can from IF1 and unsolder
the black lead of this unit from its con-

-tact. Re é)eace this Black lead with one

of shielded wire long enough to reach
across to the volume control, VC. Solder

- one lead of the 1% watt 1 megohm resis-

tor, R4, to the lug from which the Black
lead was remov To the remaining
side of this resistor solder a lead which
connects to one of the remaining lugs on
the battery input socket. This lug will
become the “C” negative 1.5 volt lug.
The .0001 mfd. by-pass condenser, C3, also
solders to earth from the lug of IF1 t
which the Black lead was attached.

’{‘he can may now be replaced on

Join together the diode plate lugs of
the socket for V2 and to them solder
the Yellow lead of IF2, The Blue lead
of IF2 joins to the plate lug of the socket
for V2, whilst the White lead from the
same component joins to one side of the
Radio frequency choke, RFC

Remove the can from IF2 and replace
the Black lead on this component with
one of braided wire sufficientl longnil;o
join to the centre contact of ¥IC
outside metal braid of all braided wire
leads must be securely soldered to earth.
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Join one of the speaker terminals to
the screen grid lug on the socket for
V3 and to the “B” positive lug of the
battery input socket. Solder the % watt
500,000 ohm. screen grid voltage dropping
resistor, R8, from this speaker terminal
to the screen grid lug of the socket for
V2. The .1 mfd. bypass condenser, C10,
solders from this point to the earth wire.

Wire the plate lug of the socket for
V3 to the remaining speaker terminal
and solder the .006 mfd. tone compensa-
tion condenser, C8, from this lug to the
screen grid lug of the same socket. Sol-
der the 100,000 ohm resistor, R6, from
the “B” positive speaker terminal to the
vacant lug of RFC?

The .02 mfd. tubular coupling con-
denser, C7, solders from this same lug
of RFC to the grid lug of the socket for
V3. The .0001 mfd. condenser, C6. sol-
ders from the contact of RFC which
joins to the white lead of IF2, to earth.
Solder one lead of the %% watt 500,000
ohmr grid resistor, R7, to the grid lug
of the socket for V3 and join the other
side of this resistor to one of the re-
maining lugs on the battery input socket.
This lug will become the “C” negative
6-volt lug. The lug of VC nearest the
socket for V3 joins to the filament posi-
tive lug of the socket for V2.

The 1% watt 100,000 ohm filter resistor,
R5, solders between the other outside
lug of the volume control, VC, and the
insulated lug mounted near VC on the
front edge of the chassis. One lead of
the .02 mfd. coupling condenser, C4, also
solders to this lug, while the remainin
lead of C4 joins to the braided lea
from IF1l. Solder one lug of the .00025
mfd. by-pass condenser, C5, to earth and
join the remaining contact of this con-
denser to the arm or centre lug of VC.

The remaining lug of the battery in-
Fut socket joins to earth. The Yellow
ead coming out through the can hous-
ing. IF1, terminates in the grid clip for
the 1K&6. - "

This completes the wiring of the re-
ceiver, and all connections should be
thoroughly checked before any attempt
is made to connect the batteries.

The wiring having been found cor-
rect, the battery cable should be con-
nected to the five-pin plug which flugs
in to the battery input socket, and the
battery leads tagged to agree with the
written description,

This done, the valves may be placed
in their correct sockets, the aerial, earth
and speaker leads attached, and the
batteries connected. Before proceeding
further, adjust the trimmer on the G2
section of the gang condenser to mini-
mum capacity, i.e.. with the plate full
ocpen, and do likewise with the trimmer
on the Gl section of the gang condenser.

A hole should be drilled in the top of
the can housing the aerial coil to corres-
pond with the trimmer adjustment screw
inside the aerial coil. Everything is now
ready for the alignment of the set, but,
before we proceed with the instructions
for same, we would advise constructors
to have their receiver aligned by an ex-
pert with the aid of a signal generator
and output meter.

It is impossible to obtain maximum
results from this or any other super-
heterodyne. type of receiver if the align-
ment of the tuned circuits is carried out
by ear.

Having given this warning. we can
;s)ro_ceed with the alignment of the set.

witch the set on and tune in a station
on the higher frequency end of the dial,
i.e., with the condenser plates negr the
full-out position. ¥

Now, with an insulated screwdriver,
adjust the trimmer on top of the aerial
coil fer maximum signal strength.

RADIO SET BUILDER
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This plan photograph of the receiver shows the arrangement of parts on top of

the chassis.

This done, tune a station towards the
other end of the scale and adjust the
padder condenser for maximum signal
strength. ilst this adjustment is be-
ing carried out it will be necessary to
rock the gang condenser over several
degrees as the adjustment of the padder
condenser affects the tuning of the re-
ceiver.

With this adjustment completed re-
turn once more to the initial station and
try a slight readjustment of the trim-
mer on the aerial coil. The set should
now be in a fairly sensitive condition,
but in almost every case the sensitivity
can be still further improved by adjust-
ment to the trimmers of the two inter-
mediate frequency transformers.

The procedure is as follows: — Tune a
station in the centre of the band and,
starting with the trimmer on the secon-
dary of IF2, adjust the trimmers of IF2
for maximum results. ) .

Repeat this procedure with the trim-
mers of IF1 and the receiver should be
in its most sensitive condition.

There are one or two catches in re-
flexing the 1K6, which it may be as well
to mention at this stage.

It is well known that there is a ten-
dency on the part of the amplifier sec-
tion of the reflexed valve to rectify under
certain operating conditions.

The amplifier section of the reflexed
valve will begin to rectify if the peak
grid voltage becomes too great, resulting
in distortion and in some cases motor-
boating. With the 1K6 overload takes
place when the peak grid voltage is .5
volt. However, overload of the 1D4 out-
put valve takes place long before this
input, is reached.

Full output from the 1D4 is obtained
when the input to the 1K6 grid is .04
volt; this™ mieans that full output from
the 1D4 is obtained long before VC is
at maximum. - ERT

All components are keyed to correspond wiith the written description.

be found that, when tuned to a
fairly strong signal on an average aerial
system, it is possible to overload the
grid of the 1D4 before the volume con-
trol reaches the full-on position.

This is caused by the fact that full out-
put is obtained from the 1D4 before the
maximum audio_signal voltage is fed to
the grid of the 1K6. With judicious use
of the volume control this overlqading
can be é)revented and exceptional results
obtained from the receiver.

This is the only point on which it is
possible to fault the set. When the re-
ceiver’s amazing sensitivity, selectivity,
low initial cost, and, above all, its ex-
ceptionally low upkeep, are considered,
this little point can easily be dis-
regarded.

The batteries necessary for the opera-
tion of the set are a two-volt “A” bat-
tery, 135 volts of “B” battery, and a 6-
volt” “C” battery. Its operating economy
can be seen from the current consump-

SFeaking in non-technical language, it
wil

-tion of the “A” and “B” batteries.

The drainage from the “A” battery is
48 of an ampere, while the extremely
low “B” battery consumption of 7.5 mil-
liamperes to 8 milliamperes is a_particu-
lar feature of the receiver. e sen-
sitivity of the receiver leaves nothing to

desired. The figures on the original
model may interest those technically in-
clined.

At 1500 k.c. the sensitivi
to be 50 microvolts. At 1 k.c. it was
60 microvolts and at 600 k.. was 70
microvolts. When it is considered that
many 5 and 6-valve battery sets do not
better these figures for sensitivity and
yet draw much heavier currents from
the “A” and “B” batteries it will be
realised that this little receiver is one
of the most outstanding designs in bat-
tery receivers which has yet been de-
veloped. =

was found
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A Condenser for Fvery

C.C

b \

Purpose

CAR RADIO
- CONDENSERS

Capacity .5mf. fitted in Brass
plated Shell, with mounting

Bracket. These Condensers are
non - inductive and moisture
proof.

List Price, 3/- Each

Type “M” Mica
Condensers

Guaranteed within 10% of Rated
Capacity and Not Less than 2000
megs. at 1000 Volts D.C.

<@~

MADE IN AUSTRALIA

Capacity Price
00005 to .00025.. .. .. .. .. 1/~
0003 to 0005 .. .. .. .. .. /1
0006 to 0003 .. .. .. .. .. 1/3
.001 to 003 .. .. .. .. .. .. 1/6
004 to 006 .. .. .. .. .. .. /T
007 to 009 .. .. .. .. .. .. 1/9
IS SE0T-E oG8 o) ogmo eRET, ovr. |

F02 0. W 3/6

CERAMIC
CONDENSERS

They are valuable in ultra H.F.
Circuits, where high insulation
resistance and low loss are es-
sential.

The Dielectric is a special cera-
mic with a high constant factor
made in the form of a disc or
cup.

Size: Length, 9-32in., Diam., 7-16
in.

Standard Tolerance = 5%
Capacity 50-100 mmf.

Price, 1/6 Each

LIST PRICE

STEDIPOWER

Moulded Paper Condensers

—T.C.C.

CAPACITY

1/-

EACH

.01 mf. to .1 mf.

The only Moulded Paper Condenser that is Made in Australia

!EISECTR(PLSYTIC

AQUEOUS TYPE

T.C.C. 8mf. Elec-
tro type 805 and
606 are surge
proof. Their leak-
age factor is very
low, being only 1
m/a at full vol-
tage.

606—
460 V.WKG., 4/6.

805—
500 V.WKG., 5/-.

DRY PIGTAIL TYPE

TYPE F.W. ELECTROLYTIC CONDENSERS
are ideal for service men, and also for sets
where space is limited.

List Price, 8mf. 500 V. Wkg. .. 3/6

HIGH CAPACITY TYPE

T.C.C. F.W. 10mfd and 25
mfd Electrolytic Conden-
sers are of the Dry Type,
and are Guaranteed to be
within 10% of their rated
capacity.

25 mt. 25 voit . 216
10 mt. 50 voit . 216

AUSTRALASIAN ENGINEERING EQUIPMENT CO. PTY. LTD.
415 BOURKE STREET, MELBOURNE.

Phone MU2315
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ITH the steady improvement
in the frequency responses
of the various local broad-
casters and the increasing
tendency to employ recordings which
cover a wide frequency range, the
question of high fidelity receivers has
become more and more important.

Today we may say with truth that
the high fidelity receiver has moved
out of the laboratory and has become
a necessity to the average listener
whose musical ear will not be satisfied
with the reproduction obtainable from
ordinary receivers.

In the past we have dealt with a
number of high fidelity receivers.
Most of these, however, have suffered
from the drawback that a large num-
ber of valves was required. This, and
the fact that the associate components
were expensive, placed the construc-
tion of high fidelity sets beyond the
reach of the average experimenter.

It is generally accepted that the
frequency range of a high fidelity re-
ceiver should lie between 30 and 7500
cycles.

The construction of a high fidelity
receiver is not altogether easy if costs
are to be kept low. However, with
the development of Inverse Feedback,
it has become possible to design a low
cost audio amplifier capable of hand-
ling large power outputs with a mini-
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Combining remarkable sensitivity with

purity of tone, this modern super-

heterodyne receiver gives amazing

results, Inverse feed-back has been

used in the audio frequency side of
this set.

mum of distortion. The radio fre-
quency side of the high fidelity re-
ceiver still requires considerable ad-
justment if a perfectly flat response is
to be obtained, but this subject will
be dealt with more fully at a later
date. £

At the moment, through the co-
operation of the A. W. Valve Co., we
are able to present a five valve circuit
which is capable of extraordinarily fine
results.

F the circuit of this interesting receiver

is studied, it will be seen that a 6A7

is used as a conventional mixer tube, while
a_6B7s diode-pentode is employed as com-
bined if., amplifier and diode detector. A 6C6
pentode driver audio tube is resistance-
coupled to a type 4? pentode, which is operated
under Inverse Feedback conditions to limit
harmonic distortion. The rectifier is a con-
ventional type 80.

The receiver has been designed along
severely practical lines, and, although particu-
larly suited to the home constructor’s needs,
is really a commercial design, in which all but
the essentials have been eliminated. It -has
been engineered from start to finish with
the object of eliminating distortion. The com-
bination of separate diode detection—in so far
as the audio system is concerned—and the
employment of the 6C6—Inverse Feedback 42
combination is responsible for an exception-
ally fine response from the audio amplifier.

Measured at the primary of the output
transformer, a frequency check showed that
the amplifier was flat within 2 decibels from
100 to 8000 cycles. A fall-off was found to
exist between 100 and 30 cycles, the response
being 16 Db. down at the latter frequency.
These figures, particularly those dealing with
the low frequency side of the amplifier’s re-
sponse, can be bettered if the output is fed
into a resistive load and measured across it.

Particular attention has been given in the
design of the r.f. portion of the receiver to
the diode load resistor, and to the automatic
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SOME ILLUMINATING MEASUREMENTS.—These curves of theperformance of the Fidelity I.F. Super 5 show how the ovcrall

performance is affected by the design of the i.f. amplifier.
sponse when measured at the primary of the speaker transformer.

volume control system. The diode load
has been so subdivided that the diode is
operating upon a desirable point of its
characteristic in order that distortion
shall not be present at low signal out-
puts. The delayed automatic volume

output is fed to a purely resistive load.

control system also has been propor-
tioned to reduce distortion to a mini-
mum.

The result is that the overall fidelity
of the receiver is governed chiefly by
the frequency band which the if. am-

Curve B shows the amplifier response and curve A the overall re-
Curve C (overall) and curve D (amplifier) result when the

plifier will pass. If this amplifier is of
the high selectivity type such as is nor-
mally used it will be found that the
higher frequencies will be attenuated
considerably. Over-coupled if. units,
which produce a wide band-pass in the

AER, OSC: Aerial and 465 k.c. Os-
cillator coils. Iron-Cored (Air-
master).

CHASSIS: Aluminium, measuring 13%
inches by 8 inches by 234 inches.

C1, ccsc.os mfd. Tubular Condensers

( )
C2, C3, C7, C13: .1 mfd. Tubular Con-
densers (T .C.).
3 .5 mfd. Tubular Condensers
(T.C.C.).

C4: 5 mfd. Tubular Condensers
(T.C.C.).
C6, C9, C10: .0001 mfd. Mica Con-

densers (T.C.C.).

C8, C12, C15: 25 mfd. 25 volt Electro-
Iytic Condensers (T.C.C.).

Cll, Cl4: .02 mfd. Mica Condensers
(T.C.C.).

DS: 2000 dhm field type Dynamic

THE LIST OF PARTS AND SCHEMATIC CIRCUIT DIAGRAM
NEEDED TO BUILD THE - FIDELITY

SRpgilker, matched to 7000 ohm load

(Rola).

El, E2: 8 mfd. 500 volt Electrolytic
Condensers (T.C.C.).

Gl, G2: Two Gang Condenser, to suit

coil kit.

IF1, IF2: High Gain Air-cored if.
Transformers, 465 k.c. (Airmaster).

PD: Pudding Condenser built into
0OSC coil.

PT: Power Transformer:—385-0-385 v.
at 60 m.a, 63 v. at 2 a,, and 5v. at

2 a
tho R7 (R14C .1 megohin 1 watt Resis-
RZ:l 52: ,000 ohm % watt Resistor
R3: :(3:00 ohm 25 m.a. w.w. resistor

(LR.C.).
R4, R5, RS, R1l: 1 Megohm 2 watt
resistors (LR.C.).

L.F.

SUPER FIVE

R6: 250 ohm 25 m.a. w.w. resistor.
R9: 2000 ohm 25 m.a. w.w. resistor.

R10: 1.5 megohm 1 watt resistor
(LR.C.).

R12: 460 ohm 100 m.a. w.w. resistor
R13: 250,000 ohm 1 watt resistor
(LR.C.).

RI(SI 11 000 ohm 1 watt resistor

VALVES One each types 6A7, 6BT7s,
6C6, 42, and 80, with sockets to f
snit. Shields also required for GAT7,
6B7s, and 6Cé6 (LR.C.).

VC: 500,000 ohim potentiometer (Ken-
Rad, Philips, Radiotron, Raytheon).

SUNDRIES: One 4 pin speaker socket,
dial, wn'e, hook-up, and braided
wire, machine screws and nuts, two
}(enmll)inals three grid clips, and,two

obs.

/F2
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if. amplifier, will overcome this failing,
but even under normal conditions the
performance of the receiver represents
a marked improvement on anything pre-
viously possible with a set of this size.

Its power output, despite the fact that
Inverse Feedback has been employed, is
higher than that of the standard pen-
tode, whilst the tonal quality approaches
very closely that of the properly oper-
ated triode. The complete absence of
over-emphasis of the higher frequencies
and the freedom from that “raggedness”
which characterises the reproduction of
the ordinary pentode makes the re-
ceiver an eye-opener to those who pre-
viously believed nothing good could come
from pentodes.

The employment of the high-gain 6C6
pentode audio amplifier has maintained
the power sensitivity of the complete
audio system practically at the same
level as that existing when a diode-
triode or diode-pentode is fed directly
to a normally connected output pen-
tode.

The result is that the set’s r.f. sensi-
tivity is extremely high providing that
good coils and if. transformers are used.
In the original model little difficulty was
encountered in obtaining a sensitivity
ranging from 5 microvolts at 1500 k.c. to
15 microvolts at 550 k.c.

Thus, in addition to being a high
quality performer on local stations, the
receiver is a real Interstate getter. The
original design incorporated a magic
eye tuning device, but with a view to
economy this was eliminated in the
present version. However, its use is de-
sirable if the receiver is to be fitted with
variable selectivity if. units because in
the broad setting of these units it will
be difficult to hit the centre of the car-
rier when tuning by ear.

The key-lettered plan photograph of
the complyeted receiver shows clearly the
layout of the components on top of the
chassis. Note that the arrangement is
compact and provides for short wiring
leads. This is desirable if reasonably

: :
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This front view of the receiver shows the

neat and commercial appearance of the set

when completed. The two controls moun-

ted on the front of the chassis are the

main tuning contro: alnd the volume con-
rol,

efficient if. units are to be used, for it
is probable that if. instability will be
present if long leads are used. Braid-
ing of the r.f. carrying leads will damp
the tuned circuits, and thus reduce the
gain. On the other hand, the presence
of regeneration in the if. system will
sharpen the tuning and still further re-
duce the high frequency response in ad-
dition to introducing distortion. The
moral is to stick to the present layout,
and to keep r.f.-carrying leads as short
as possible.

The actual constructional details of
the receiver will now be covered. The
original set was built up on an alu-
minium chassis measuring 13% inches in
length, 8 inches in width, and 2% inches
in depth. The layout of the compon-
ents mounted on the top of the chassis

Another picture of the receiver showing the placement and wiring ot parts below
the chassis,
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can be clearly seen from the key-letter-
ed view of the finished set. Underneath
the chassis only the voltage divider, VD,
and the two mica coupling condensers,
S11 and Cl4, have been directly mounted.

All other components are wired into
circuit by means of their connecting
leads. Cl4 is mounted to the floor of
the chassis by means of a bolt passed
through the latter at a point midway be-
tween the sockets for V3 and V4. One
of the socket holding bolts for V3 serves
as the support for Cl1 and for a small
bakelite strip carrying a single solder

lug. Both Cll1 and Cl4 are kept clear
of the chassis by means of spaciag
washers.

Start the wiring of the receiver by
running a pair of leads from the five
volt filament lugs on PT to the filament
lugs on the socket for V5. From one fila-
ment lug on the V5 socket run a lead
to one filament lug on the four-pin loud
speaker socket. Join one of the 385 volt
lugs on PT to the plate lug on the rec-
tifier socket and join the grid lug on
this socket to the remaining 385 volt
lug. From the 5-volt lug on PT, to
which the ls. socket was connected from
the rectifier socket, run a lead to the-
positive lug on the 8 mfd. electrolytic
condenser, El. The second 8 mfd. elec-
trolytic condenser, E2, has its positive
lug joined to the positive end of the volt-
age divider, VD. From this same point
on E2 run another lead to the screen
grid lug on the 42 socket, V4, and thence
to the grid lug on the ls. socket.

Join together the high voltage and fila-
ment centre-tap lugs on the power trans-
former. Wire them to the E lug on the
same component, and run a lead from
there to the negative end of the voltage
divider. From this point on VD a lead
id taken to the main earth network.

Next solder one pair of wires to the
6.3 volt filament lugs on PT, and, run-
ning these around the rear of the
chassis, conect them in turn to the fila-
ment lugs on the sockets for V4, V3, V2
and V1. To the same 6.3 volt lugs on
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PT wire another pair of leads and take
them around by El and E2, and up
through a hole in the chassis to solder
to the dial lights. Solder the plate lug
on the socket for V4 to the plate lug on
the ls. socket. .

To the plate lug on V4 solder one lead
of the .1 megohm resistor, R14, and to
the screen grid lug on the same socket
solder one lead of the 11,000 ohm resis-
tor, R15. Join the remaining leads of
these two resistors to one lead of the
.25 megohm resistor, R13. The other
lead on R13 solders to one lug of the
® mfd. condenser, Cl4, which also car-
ries a lead joining to the pentode plate
lug on the socket for V3. The remain-
ing lug on Cl4 joins to the control grid
lug on the socket for V4, and carries
one lead of the 1 megohm resistor, R11.
The other lead on Rll is .wired to the
earth network. To the cathode lug
on the socket for V4 solder the positive
lug of the 25 mfd. electrolytic condenser,
C15, and one lead of the ohm. bias
resistor, R12. The remaining leads on
these two components are soldered to
the negative lug on VD.

Join together the grid lug and the
vacant filament lug on the ls. socket and
from this point run a lead which termi-
nates in the anchor strip mounted on the
bolt which secures Cl1 to the chassis.
This is the main “B” plus anchor point.
Solder one lead of the 1.5 megohm re-
sistor, R10, and one lead of the .1 mfd.
condenser. C13, to the screening grid lug
on the socket for V3. The remaining lead
on C13 joins to the earth network, whilst
the remaining lead on R10 terminates at
the “B” anchor strip lug. To this same
anchor_strip lug solder the plate lead
from IF2 and the plate lead from IF1

Although not shown in the diagram, a
desirable refinement is the connection of
a .5 mfd. condenser across the main “B”
supply line. If this component is in-
cluded it may be connected between the
main “B” plus anchor lug and earth. One
lug of the .02 mfd. condenser, Cl11, should
be joined to the %rid clip for V3 by
means of a braided lead which passes u
through the chassis. A similar braid
lead joins the other lug on Cll to centre
Jug on the volume control polentiometer,
Vé. Both these braided leads must be
earthed to the main earth network.

Join together the cathode and suppres-
sor grid lug on the socket for V3, and to
them solder one lead of the 2000 ohm
bias resistor, R9, and the positive lead
of the 25 mfd. electrolytic condenser, C12
The remaining leads on these two com-
ponents join to the main earth network.
To the lug on Cl1 which is carrying the
grid lead for V3 solder one lead of the 1
megohm resistor, R8. The other lead on
R8 joins to the earth network. Join to-
gether one lug of each of the .0001 mfd.
condensers, C9 and C10. Solder the re-
maining lug of C10 to one outside lug of
VC, and join the remaining outside lu
ocf1 VC to the common point of C9 an

0.

To the VC side of C10 solder one lead
of the .1 megohm resistor, R7, and join
the other lead of this resistor to the re-
maining lug on C9. From this same point
on C9 run a braided lead across the
chassis to go up into IF2, where it joins
to the earth end of the secondary wind-
ing. Another braided lead is run from
the junction point of C9 and C1l0 to the
cathode lug on the socket for V2.

. To this same lug on V2 solder the posi-
tive lead of the 25 mfd. electrolytic con-
denser, C8, one lead of the .1 mfd. con-
denser, C7, and one lead of the 250 ohm.

RADIO SET BUILDER

resistor, R6. The remaining leads on all
three components are wired to the earth
network. The remaining secondary lead
on IF2 is joined to the rectifier diode
plate lug on the socket for V2,

Remove the can from 1F2 and solder
one lug of the .0001 mfd. condenser, C6,
to the plate lug on IF2. To the other
lug on C6 solder a lead which comes
down through the bottom of the trans-
former can to terminate at the a.v.c.
diode plate lug on the socket for V2. Re-
place the can on IF2.

Join the plate lead from IF2 to the
pentode plate lug on V2 socket. To the
A.V.C. diode plate lug on the socket for
V2 solder one lead of each of the 1
megohm resistors, R4 and R5. The re-
mammlg( lead of R5 joins to the earth
network.

Remove the can from IF1 and to the
earth lug of the secondary winding sol-
der one lead of the .05 mfd. condenser,
C5. The other lead on this condenser
is soldered to the metal supporting
bracket for the IF cails. To the junc-
tion of the IF1 secondary and C5 solder
a piece of braided wire bringing it down
through the bottom of the coil can to
terminate at the vacant lead of the 1
megohm resistor, R4. Replace the can
on IFl The grid lead from IF1 should
be provided with a clip to terminate at
the control grid of V2.

Remove the can from the AER coil
and to the earth end of the secondary
solder one lead of the .05 mfd. con-
denser, Cl, and one lead of the .1
megohm resistor, Rl. Earth the remain-
ing lead on Cl to the coil mounting
bracket. To the other end of Rl solder
a piece of braided wire which is passed
down through the coil can to terminate
at the end of R4 to which the lead from
IF1 already has been soldered. Replace
the can on the AER coil.

Join the plate lead from IF1 to the
pentode plate lug on the socket for V1.
The screening grid lug on the socket
for V1 is joined to the screening grid
lug on the socket for V2. To the screen
grid lug on V1 also attach one lead of
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the .5 mfd. condenser, C4, and a lead
which terminates at the 100 volt tap on
the voltage divider, VD. Earth the re-
maining lead on C4. Join the plate lead
from the oscillator coil, OSC, to the os-
cillator plate lug on V1. The oscillator
“B” + lead is taken to 200 volt tap on
VD and to one lead of the .1 mfd. con-
denser, C3. The other lead on C3 joins
to the earth network. Join the grid
lead from the under side of the oscilla-
tor coil to the oscillator grid of V1, to
which also must be soldered one lead
of the 50,000 ohm resistor, R2.  Solder
the remaining lead on R2, and one lead
each of the 300 ohm resistor, R3, and the
.1 mfd. condenser, C2, to the cathode lug
on the socket for V1. Earth the re-
maining leads on R3 and C2. Join the
aerial terminal to the aerial lug on
AER with metal braided wire and earth
the earth lead from the AER coil.

Solder one of the Yellow leads from
AER to the fixed plate lug on the Gl
section of the g condenser and fit the
other Yellow lead from the AER coil
with a grid clip which terminates at the
control grid of V1. The Yellow lead
from the top of the OSC coil is soldered
to the fixed plate lug of the G2 section
of the gang.

All that is necessary to complete the
wiring of the receiver is to attach the
TJ.'% power leads to the correct lugs on

When this has been done check over
the wiring to make sure no mistakes
have been made, plug in the valves and
loud speaker, attach the aerial and earth,
and connect the set to the power mains.

Alignment is carried out in a normal
manner using the system so -o: e~
scribed.  If the set has been built to
specification and has been carefully
aligned it will be found to give out-
standing results.

We believe that the Fidelity LF. Super
5 will go a long way towards solving the
problems of those who are looking for
a high fidelity receiver which presents
no constructional difficulties and which
can be built at «<easonable cost.

This plan view of the receiver illustrates the arrangement of parts on top of the
chassis, All compunents are key-l«:}tltered 'tio correspond (o "thée written description of
e receiver,
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THE GLOBE GIRDLER TWO

This extremely sensitive short-wave converter is capable of

tuning from 16 to 50 metres.

Both the A.C. and Battery

versions of this specially designed converter are fully described

HE large number of dual
and all-wave receivers
which radio dealers have
disposed of during the
past two or three years proves
beyond all doubt the popularity
of this type of receiver with the
majority of radio listeners.

In fact, it ypay be said that the
development of the dual-wave
and all-wave receiver has done
more to sustain the interest of the
radic public than any other re-
cciver design feature in recent
years.

A large number of listeners
possess broadcast receivers of
more ancient vintage than these
dual and all-wave sets and are
debarred from the reception of
overseas- stations, which the use
of the more modern receivers
allows.

This need not necessarily be so,
as, by the addition of a short-
wave converter to the broadcast
set, these stations may be re-
ceived with ease.

The Listener In technical staff
has designed two exceptionally
sensitive and simple converters,
one for use with electric re-
ceivers and the other for use with
battery receivers.

Both converters cover the
short-wave band from 16 to 50
metires without the necessity for
complicated switching or for the
use of a number of tuning coils.
In each case the mixer valve is
preceded by an efficient’ radio
frequency amplifier, which en-
ables high sensitivity to be ob-
tained even though the converter
is used with a comparatively
insensitive set.

in the following article.

The front view of the completed short-wave converter.
intermediate frequency transformer is seen mounted at the rear left-hand corner
of the chassis.

HE electric version of the converter
esses a tuned radio frequency
amplifier stage followed by a com-
bined oscillator-mixer stage incorporat-
ing one of the latest continental octode
frequency changer valves. An EF5 radio
frequency pentode is employed in the
R.F. stage and high gain is obtained
from this stage with the aid of an effi-
cient coil system.

The mixer valve is a type EK2 octode
which has proved exceptionally efficient
on the higher frequencies, Power sup-
ply for the valves in the converter is
obtained from the broadcast set to which
it is to be connected. A plug and socket
is provided on the chassis of the unit
to take the power leads from the broad-
cast set.

As the total heater consumption of the
converter is only .4 of an ampere, there
need no hesitation in taking the
heater supply voltage from that of the
broadcast set.

This applies also to the “B” supply
for the unit. The consumption of the
A.C. operated receiver is 14 milliam-
peres. This slight extra loading should
not place any strain on the rectifier of
the broadcast set. As the coil design
for the two units is identical we will deal
with this subject after having described
the battery version of the converter. As
in the case of the A.C. version the bat-
tery unit is equipped with an efficient
R.F. stage.

The special high gain

The valve employed in this stage is a
type 1C4 R.F. pentode, which operates
with maximum efficiency at zero bias.
The mixer valve in the battery version
is the well-known 1C6, which results in
high gain in this section of the con-
verter.

As the 1C6 requires a minimum bias
of three volts it has been necessary to
connect a .1 mfd. condenser from the
earth return of the 1C6 grid coil to
earth and connect the bottom of the
coil to “C” negative 3 volts.

The .1 'mfd. condenser slightl
the maximum capacity of the G2 section
of the gang condenser. This, in turn,
necessitates a change in the padding
capacity for the tuned circuit of the
oscillator stage.

hereas, in the A.C. version, this
capacity is .004 mfd., in the battery unit
it is raised to .007mf ., to obtain correct
tracking. So much for the actual con-
verters. Next we come to the coil de-
sign. Special attention has been paid to
the coil design to enable maximum gain
to be obtained from the units.

The secondaries of the coils are space-
wound, as this method of winding is the
most efficient on the higher frequencies.

The primary of the oscillator coil is
reverse wound, with fine wire, over the
lower turns of the oscillator grid or
secondary coil. The primaries of the
aerial and1 R.F. coils are wound with
34 gau%l double silk-covered wire at
the high, or grid, ends of their respec-

reduces
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RADIO tr EVERYBODY

No. 1. FOR THE CITY AND SUBURBAN BUYER.
All-Elec. Sets, A.C. or D.C, All Makes, including Radiola, Airzone,
Essanay, Philco., etc. Easy Terms from 3/- weekly.

No Deposit Required.

No. 2. FOR THE COUNTRY BUYER.

Latest Battery operated or Batteryless Sets at the Lowest Prices in
" Melbourne. 3 Valve Baiteryless Model, £12/12/- complete.

No. 3. FOR THE EXPERIMENTER.

Kits of parts, Valves, Batteries, Speakers, etc. Parts supplied for
any set in this Book cheaper than elsewhere — Look at this.

1 Watt Resistors up to 1 Meg., 9d. elsewhere; at 3/- per doz.

.1 Pigtail Condensors, 1/- elsewhere; at 43d. each.

FOR THE SLIGHTLY DEAF .

1 Valve ELECTRIC SET

. A.C. or D.C.
Hesdphones -+ Price £2/1976  Meadviie:

JII IR

FOR THE CAR OWNER

Car Radio. All Makes supplied, including Van Ruyten, Croyden,
Bosch, Astor Mickey-Mouse. Only 38/- Deposit to instal one in your
car. Balance easy Weekly Payments.

No. 4. FOR ANYBODY.
Marvelle A.C.-D.C. or Universal A.C.-D.C. Midgets. These are
ideal sets for Bedroom, Porch, Week-end Home, or general use.
Prices from £6/6/.

FOR THE BEGINNER
Crystal Sets from . .. .. 12/6 Kit of Parts, only . .. .. .. 10/-

Send your enquiry to us, a 2d. stamp will save you pounds.

Our spacious “Used Dept.” can supply quality parts with a new
part guarantee

NOTE THE NAME AND ADDRESS:—

MARCO'S RADIO

P T Y ERTAD,.
232 SWANSTON STREET — CITY
One Door from Little Bourke Street Phone M1993
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tive coils. Were these primaries to be
placed at the earth end of the secondary
windings, the gain from them would be
much lower than is the case when they
are wound in the manner described.

Being wound with heavy gauge wire,
the coupling is fairly tight and excep-
tionally high gain is obtained.

So much for the theoretical side of
the converters. The first step in the
construction of either one of the units
is to obtain a suitable chassis and to
drill it to take the other components.
We will deal first with the A.C. version
of the converter and follow its construc-
tional details with that of the battery
version.

The layout and assembly of the two
units is identical, so the assembly details
will not be repeated for the battery ver-
sion.

RADIO SET BUILDER

The three-gang condenser, Gl, G2, G3,
occupies a central position on top of the
chassis, with the R.F. valve socket bolted
in place to the right of it and in line
with the front section of the gang con-
denser. The socket. for V2 is mounted
directly behind the gang condenser,
whilst the special coupling transformer,
IFT, bolts in place in the rear left-hand
corner of the assembly.

Mounted on the rear edge of the
chassis are the aerial and earth ter-
minals and the power supply socket.

The two terminals situated close to
the power input socket are the output
terminals of the converter. One of these
is for high impedanee primaries in the
broadcast set and the other for pri-
maries of the low impedance type.

Below the chassis the padder con-
denser, PD, and the coils and coil shields
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are mounted. These coil shields measure
2 inches by 2Y4 inches, and for ease in
mounting are bent at right angles for a
distance of 33 of an inch.

One shield is mounted 234 inches from
the front edge of the chassis and the
remaining shield is spaced 1% inches
from the first one. With the aid of
small aluminium brackets the aerial and
R.F. coils are mounted on end, whilst
the oscillator coil is mounted horizon-
tally between the two coil shields. A
glance at the under chassis photograph
of the unit will clear up any doubt in
the mind of the constructor regarding
the placement of the components situ-
ated below the chassis.

So much for the assembly of the con-
verter. We come next to its wiring.

Wire the heater lugs of the socket for
V1 to the heater lugs of the socket for

A.C. CONVERTER.
CHASSIS—Measuring 8 inches by 8§
inches, 2V inches.
COILS—See text.
Cl, C2, ¢4, C5 Ci—1 mfd. tubular
condenser. (T.C.C.)
C3—.0001 mfd. mica

(T.C.C.)

C6—.004 mfd. mica condenser. (T.C.C.)

DIAL—Aeroplane type dial to suit
gang condenser.

Gl G2, G3—Three gang condenser.

IFT—Special convertor type inter-
mediate freguency transformer
(Airmaster.)

PD—T plate isolantite padder conden-

condenser.

Ser.
R1—300 ohm 25 milliampere wire
wound resistor.
R2—30,000 ohm 1 watt resistor (LR.C.)
R3—500 ohm 25 milliampere wire
wound resistor.
R4—50,000 ohm 1 watt resistor. (L.R.C.)
R5—20,000 ohm 1 watt resistor (L.R.C.)

SCHEMATIC DIAGRAMS and PARTS LIST for “THE GLOBE GIRDLER TWO”

SOCKETS—Two type P and one 4 pin.
VALYI_"J.S—One each EF5 and EK2

(Philips.)

SUNDRIES—Wiring flex, nuts and
bolts, four insulated terminals, a
four pin speaker plug, three 2%in.
lengths of 34in. diameter bakelite
former, two small aluminium shields
(see text), a reel of 22 gauge
enamel wire, small quantities of
tinned wire and 34 gauge silk-cov-
ered  wire, and . two lengths of
spaghetti sleeving.

BATTERY CONVERTER.
CHASSIS—Measuring 8 inches by 8
inches, 21 inches.
COILS—See text.
Cl, C2, C4—.1 mifd. tubular condens-

ers. (T.C.C))
C3-—.0001 mfd. mica condenser.
(T.C.C)) b
C5—.007 mfd. mica condenser,
(T.

.C.C.)
DIAL—Aeroplane type dial - to suit

Gl, G2, G3—Three gang condenser.

IFT—Special convertor type inter-
mediate frequency transformer (Air-
master.)

PD—17-plate
denser.

R1—30,000 ohm 1 watt resistor. (I.R.C.)

R2—20,000 ohm 1 watt resistor (LLR.C.)

R3—50,000 ohm 1 watt resistor (I.R.C.}

R4—250 ohm 1 watt carben resistor.
(LR.C.)

SOCKETS--Two 4-pin and 1 5-pin.

VALVES—One each 1C4 and 1C6.
(Ken-Rad, Philips, Radiotron, Ray- -
theon).

SUNDRIES-—Wiring flex, nuts and
bolts, two valve shields, four insu-
lated terminals, a four-pim speaker
plug, three 24%in. lengths of 3aim.
diameter bakelite former, two small
aluminium shields (see text), a reel
of 22 gauge enamel wire and small
quantities of tinned wire and 26
and 34 gauge silk covered wire.

isolantite padder con-

[00

R6—250 ohm 1 watt carbon resistor
(LR.C) gang condenser.
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V2 and connect them to the filament lugs
of the power input socket. All of this
wiring must be carried out by means
of twisted leads. Solder lugs should be
placed under the bolts holding the coil
shields, and these should be connected
together with tinned wire and joined to
the earth terminal.

Similar lugs must be placed under
these bolts on top of the chassis and
the wiper contacts on the moving plates
of the gang condenser joined to them
with tinned wire. This wiring is most
important and on no account should it
be omitted,

Solder together the cathode and sup-
pressor grid lugs of the socket for VI,
and to them connect one lug each of
the 300 ohm resistor, Rl, and the
mid. condenser, Cl. Solder the remain-
ing contacts of Rl and Cl to earth. The
metal coating lug of the socket for V1
also joins to earth. Solder one leg of the
1 mfd. condenser, C2, to‘the screen grid
lug on the socket for V1 and join this
lug to the screen grid lug on the socket
for V2. Earth the other lug on C2.

The 30,000 ohm resistor, R2, solders be-
tween the “B” dplus lug on the power in-
put socket and the screen grid lug of
the socket for V2, A

Bolt the .0001 mfd. oscillator grid con-
deniser, C3 in place near the shield be-
tween the R.F. and oscillator coils, and
solder the resistor R6 from one lug of
this condenser to the oscillator grid lug
of the socket for V2. Solder the 50,000
ohm oscillator grid lead, R4, from the
junction of R6 and C3 to the cathode
lug of V2.

RAD!IO

SET

BUILDER
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The plan photograph above shows the

layout of the components mounted on

top of the chassis and has been key

lettered to agree with the written text

The photograph below shows the lay-

out and wiring of the A.C. version of
the convcrtor.

To this lug solder one leg each of
the 500 ohm resistor, R3, and the .1
mfd. condenser, C4. Join the remaining
lugs of these components to earth. The
metal coating lug of the socket for V2
also joins to earth. Solder the Blue
lead from IFT to the plate lug of the
socket for V2 and join the Black lead
of IFT to earth.

The White lead of IFT connects to
the “B” lug of the power input socket
whilst the Red and Yellow leads con-
nect to the high and low impedance
output terminals respectively.

The coil wiring remains to be done.
Commence this by connecting the start
of the secondary winding, L2 to the
fixed plates of the Gl section of the
gang condenser. Leads should be sol-
dered to the fixed plates of the gang
condenser before it is bolted in place.
. The finish, or earth end, of the wind-
ing, L2, joins to the earth wire as does
the finish of the aerial primary wind-
ing, L1. The start of the winding Ll
joins .#6 the aerial terminal.
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VEALLS UNns

With Four Big Stores packed with Radlo and Electrical goods Vealls can offer_ unbeatahle

THE
REFLEX

SUPER 4

FULLY DESCRIBED IN THIS

HANDBOOK.

Complete parts including Iron
Cored Coils. Radiokes DC2 dial,
Rola PM8-20 Permag. Speaker,
Radiotron or Kenrad Valves and
6-Volt Accum. Everything
excepting “B” supply — which can
be either Vibrator, Genemotor or
“B"” Batteries as selected.

SPECIAL PRICE

£13/10/-

Vealls Pay Freight. Write for De-
tailed parts list as specified by the
Listener In.

VEALLS
PAY
FREIGHT

Vealls pay freight on all Victorian Re-
tail Orders excepting Radio Cabinets,

and -on all Interstate Retail Orders, ex-

cepting Batteries and Cabinets. All other

prices_quoted are the total cost to you.
You pay no more than a buyer in one
Save Freight . .

of our stores. . deal

from Vealls.

range.

The experience of twenty-five years protects you when you buy from* Veally -

expert packers, all play their part in ensuring a satisfactory deal for you. Keen prices

apparatus .
pleasure . . . a pleasure you owe to yourself.
THE BATTERY

GLOBE
GIRDLER

FULLY DESCRIBED IN THIS

HANDBOOK.

Complete parts to build the Bat-
tery Operated Globe Girdler Two.
Price includes R.C.A. or Kenrad
Valves, aero dial, everything ex-
actly as specified by the Listener

In
In.

SPECIAL PRICE

7/6

Vealls Pay Freight — Anywhere
in Australia on this Kit,
for complete parts list.

Write

FREE

Vealls Catalogues and Price Lists are
free on request . . . be up to date. . .
Have your name recorded on Vealls
Mailing List. Buy at Melbourne prices
. . . the lowest in the Commonwealth.

plus a super rapid Mail Order Service that gives prompt same
. Try Vealls Firsg

Get the habit . .

The SYMP
BATTER

THE A.C.

GLOBE
GIRDLER

FULLY DESCRIBED - IN THIS
HANDBOOK.

Vealls will supply the complete
Earts exactly as specified by the
istener In for only 92/6, includ-
ing Philips Valves, Aero Dial,
Stromberg-Carlson Condenser, ete.

SPECIAL PRICE

2/6

Vealls Pay Freight on this Kit of
Parts Anywhere in Australia.

MONEY CANNOT BUY BETTER VALUE

The MELODIOUS

SUPER THREE

Here is the best sct ever described by
The Listener In. Hundreds already sold
throughout Australia and . . . every one is
giving the utmost satisfaction. For only
£9/5/ Vealls will supply everything neces-
sary to build the Melodious Battery Super 3.

including Valves, Accum. and 3-H.D. B Bat-
teries. Amazmg Value. . Freight paid
to your nearest Victorian Railway Station.

. £9/§/-

So easy to build that even the novice in
Radio can be sure of success.

Cabinets, Maantel type,
from 37/6 exira. larger speaker re-
gl&;ged add 4/6 for the PM8-8 or 13/ for the

If necessary Vealls will align this receiver
for you for 7/6.

A POSITIVELY AMAZING LOW PRICE
FOR AN AMAZINGLY ECONOMICAL AND
EFFICIENT SET.

day de
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34 ryact

26/6, Consele t yp‘

VEALLS 4 BIG ST
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‘.

sble values and a choice from an unequalled
ally — expert buyers, experienced salesmen,
rices . he Jowest consistent with guality

?"despn&c!\ makes dealing with Vealls a

£14,

rts fron:” all over Australia prove the sym-
by Batteryless 4 to be the best and biggest
e cyer oiffered. Results equal to any 5 Valv_e

red for its operation. No “B”
wited, « Everything necessary to build the com-
plete chassis witlr Valves and Rola Speaker, only

i
THE 1937
Vibrator

D.W. Five

FULLY DESCRIBED IN THIS
. HANDBOOK.

For only £18/10/ Vealls will
supply the complete parts to Build
the 1937 Dual Wave -Vibrator 5,
an  amazing Batteryless Receiver
that anyone can build. Price in-
¢ludes walvés, accum., vibrator and
speuker.

SPECIAL PRICE

£1i8/10/-

‘1 Vealls Pay. Freight anywhere in
Victorix an this Kit of Parts.

EYERYTHING
RADIO AND

-8 ELECTRICAL
) ~ AT VEALLS

ORES

re-

COMPLETE
PARTS

£14

GENERAL
PURPOSE

Amplifier

FULLY DESCRIBED IN THIS
HANDBOOK.

See the complete details of this
““General Purpose” Amplifier — an
amplifier of a dozen uses. Vealls
will suoply all necessary parts in-
cluding R.C.A. Kenrad and Philips
Valves for only £7/17/6. Speaker
only extra as selected.

SPECIAL PRICE

£7/17/6

Freight paid anywhere in Australia.
Write for complete list and prices
of Pick-ups, Mikes, etc.

THE FASTEST MAIL
ORDER IN AUSTRALIA

243-249 Swanston Street, Melbourne, C.1

168 Swanston Street, Melbourne, C.1.

299-301 Chapel Street, Prahran.

3-5 Riversdale Road, Camberwell.
Central 3058 (7 lines).

BEATABLE VALUES

The illustration shows thc complete
Batteryless 4 Chassis. . . . Anyone, with-
out previous experience, can successfully
build and gperate it. Cabinets to suit,
from 26/6; Mantel or 37/6 Console type.
If larger speaker required add 4/6 for
the PM8-8 or 13/- for the PMS8-20. If
?ecessary, Vealls will align you: receiver
or 7/6.

ASK VEALLS
TC QUOTE

Get the Habit — Try Vealls First.
Write or call for special quotation
on parts required to construct any
of the sets described in this issue.

Air-Cell Batt. 4
Fidelity Super 5§
D.W. Super 8

T.T. Crystal Set

You save money when you deal
with Vealls — the biggest radio
and electrical store in Australia.
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Solder a lead from the fixed plates of
the G2 section of the gang condenser
to the start of the secondary or grid
winding of the oscillator coil, L8, and
wire the finish of this coil to the fixed
plates of the padder condenser, PD. The
moving plates of the padder conden-
ser, PD, join to the earth wire and the
condenser, C6, connects across the two
lugs of the padder condenser.

The start of the oscillator feed-back
coil, L5, connects to the oscillator plate
lug of the socket for V2. The end of
the winding L5 joins to one side of the
20,000 ohm resistor, R5. The condenser,
C.'§, joins from this point to the earth
wire.

The remaining lug of the resistor, R5,
joins to the “B” plus lug of the power
input socket, from which point the .1
mfd. condenser, C7, joins to the earth
wire.

The unconnected lug of the oscillator
grid condenser, C3, joins to the start
of the winding L6.

Wire the lead from the fixed plates of
the G3 section of the gang condenser
to the start of the winding L4. The end
of this winding joins to the earth wire,

Solder the start of the plate winding,
L3 to the plate lug of the socket for V1
and connect the remaining lead of L3 to
the “B” plus lug of the power input
socket. Join the unconnected lug of
the power input socket to the earth wire.
The wiring is completed by soldering

RADIO SET BUILDER

leads to the fixed plate lugs of the
Gl and G3 sections of the gang con-
denser and soldering to them the grid
clips for the valves V1 and V2.

Wiring the Battery Version

Solder lugs should be placed under
the holding bolts for the coil shields
both above and below the chassis. The
lugs below the chassis should be joined
together with tinned wire and connect-
ed to the earth terminal with similar
wire. The lugs above the chassis should
be connected with tinned wire to the
moving plate wipers of the gang con-
denser. Solder the negative filament lugs
of the sockets for V1 and V2 to earth.
Connect together the positive filament
lugs of these sockets and join them to
the “A” positive lug of the battery input
socket. The “A” negative of this socket
joins to earth.

Solder one leg of the .1 mfd. con-
denser, C1, to the screen grid lug of the
socket for V1 and join this lug to the
screen grid lug of the socket for V2.
Solder the remaining leg of the con-
denser Cl to earth and solder the 30,000
ohm resistor, R1, from the “B” positive
lug of the battery input socket to the
screen grid lug of the socket for V2.

Bolt the .0001 mfd. oscillator grid con-
denser, C3, in place close to the shield
between the R.F. and oscillator coils and
solder the resistor, R4, from one lug of
this condenser to the oscillator grid lug
of the socket for V2. Solder the 50,000

This illustration shows the layout and wiring of the parts below the chassis of

the battery version of The Globe Girdler Two.

Handbook No. 13

ohm oscillator grid leak, R3, from the
junction of R4 and C3 to earth.

Solder the Blue lead from IFT to the
plate lug of the socket for V2 and sol-
der the Black lead of IFT to the earth
wire. The White lead of IFT connects
to the “B” positive lug of the battery
input socket whilst the Red and Yel-
low leads of IFT join to the high and
low impedance output terminals respec-
tively.

Leads should be attached to the fixed
plate lugs of the three sections of the
gang condenser before it is bolted in
place and passed through suitable holes
drilled in the floor of the chassis.

The lead from the Gl section of the
gang condenser solders to the start of
the aerial coil setondary winding, L2,
whilst the finish of the winding L2 joins
to earth. The start of the aerial prim-
ary winding, L1, joins to the aerial ter-
minal. The finish of this winding joins
to earth. The start of the oscillator
secondary coil, L6, connects to the fixed
plate lug of the G2 section of the gang
condenser whilst the finish of the wind-
ing joins to the fixed plate lug on the
padder condenser, PD.

The moving plate lug of the padder,
PD, joins to the earth wire. Té]e 007
mfd. condenser, C5, connects directly
across the two lugs of the padder con-
denser.

The vacant lug on the oscillator grid
condenser, C3, solders to the junction of
the fixed plates of the G2 section of the
gang condenser and the coil L&. y

The start of the oscillator plate feed-
back coil, L5, joins to the oscillator plate
lug of the socket for V2, whilst the
finish of the winding solders to one leg
of the resistor, R2.

The .1 mifd. condenser, C4, solders
from this point to earth and the-remain-
ing leg of R2 joins to the “B” + lug
of the battery input socket. The lead
from the fixed plate lug of the G3 sec-
tion of the gang condenser joins to the
start of the R.F. coil secondary winding,
L4, the finish of which solders to the
“C” — lug on the battery input socket.
The .1 mfd. condenser, C2, joins from
this point to the earth wire.

The start of the R.F. plate winding,
L3, solders to %“he plate lug of the socket
for V1, whilp the finish of the winding
L3 connects to the “B” + lug of the
battery input socket. ]

The wiring 1s completed by soldering
leads to the fixed plate lugs of the Gl
and G3 sections of the gang condenser
and connecting to them the grid clips
for the valves V1 and V2 respectively.

The wiring of the converter- having
been completed and checked, the valves
may be inserted in their correct sockets
and the initial tests carried out.

Before proceeding with the testing of
the converter, a word as to the connec-
tion of the units to broadcast receivers
may not come amiss.

The A.C. version of the converter in
its present form can be used with any
broadcast receiver employing 6.3 volt
series valves. It may also be used on a
batteryless receiver by connecting the
heater lugs of the power input socket
across the accumulator terminals and
connecting the “B” # and “B” — leads
to their correct positions on the vibrator
supply unit.

In connecting the converter to an A.C.
receiver the heater lugs of the power
input socket connect to the 6.3 volt wind-
ing of the broadcast set and the “B” +
lug of the converter- power socket to the
“B” + of the broadcast set. The “B” —
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lug of the converter power socket joins
to the earth terminal of the broadcast
set.

The correct output terminal of the con-
verter is joined to the aerial terminal
of the broadcast, depending on whether
the broadcast set has a high or a low
impedance primary winding aerial coil.
The aerial lead-in wire is then joined to
the converter’s aerial terminal.

We come now to the connections for
the battery version.

This unit is designed for use with bat-
tery receivers using two volt series valves
either of the American or Continental
type.

In the case of the battery unit it is a
good idea to have a four-pin speaker
plug at both enas of the cable. One of
these plugs into the battery input socket
on the rear edge of the chassis and the
other one plugs into a four-pin socket
mounted on the broadcast receiver chas-
sis and suitably wired into circuit.

. Thus the converter may be connected
or disconnected at a moment’s notice.

If desired, this system may also be
applied to the A.C. version.

The “A” + lug of the battery input
socket joins to the “A” + lug of the
broadcast set and the “A” — lug of the
battery input socket joins to the “A” —
lug of the broadcast set.

The “B” + lug of the battery input
socket joins to the “B” + lug of the
broadcast set whilst the “C” — 3 volt lug
of the battery input socket joins to the
“C” — 3 volt lug of the broadeast set.

If by any chance the broadcast set does
not employ a “C” battery a separate
bias battery may be used.

The positive lug of the “C” battery
should connect to the earth wire of the
converter, and the “C” lug of the bat-
tery should be joined to the 3 volt lug
on the battery socket.

This completes the battery connections
to the converter. It is now only neces-
sary to connect the correct output ter-
minal on the converter to the aerial ter-
minal of the broadcast set depending on
whether it has a low or a high impedance
type aerial coupling.

If it is not known which particular
type of coupling is employed, it will be
necessary to experiment with these con-
nections to ascertain which gives the
better results.

With the connection of the aerial and
earth wires to the converter and the
Elacmg of the valves in their correct soc-

ets the unit should be in operating con-
dition.

The coils are wound on 3 inch dia-
meter bakelite formers. The secondaries
are %ound with 22 gauge enamel wire
and the primaries either with 26 double
silk covered wire or with 34 gauge double
silk covered wire. The aerial and R.F.
coils are wound on 2Y inch lengths of
former, whilst the oscillator coils are
wound on 1 5-8 inch lengths of former.

The aerial and R.F. coil secondaries,
L2 and L4, are wound with the 22 gauge
enamel wire and consist of 11 turns of
wire spaced the diameter of the wire.
The best manner in which to wind these
coils is to cut off two lengths of wire
sufficient to wind 11 turns on the former
and to wind them on side by side leav-
ing sufficient wire at the ends of the
winding to make connections.

The start and finish of the winding
may be held in place by drilling two
small holes in the former and threading
the wire through them. With the two
sets of windings in place one is removed

RADIO SET BUILDER
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AER & RF COILLS

OSCILLATOR COIL

These diagrams depict the windings and theit curiect conpec-

tions on the aerial, R.F. and oscillator coils.

connections are adaptable for either the battery or A.C. ver-
sions of the converier.

These coils and

leaving the other one spaced by the
diameter of the wire.

This winding is then *“doped” with
liquid celluloid or clear duco lacquer to
hold it in place.

The oscillator secondary winding, L6,
is wound in a similar manner except
that it consists of only 10% turns. In
the case of the secondary windings on
the aerial and R.F. coils these are wound
as near the top of the former as pos-
sible, the start of the winding being
the end nearer the top.

The oscillator secondary winding is
wound in the centre of the former, the
grid, or start, of the coil being toward
the rear of the chassis.

The aerial winding, L1, and the R.F.
plate winding, L3, each consist of four
turns of the 26 gauge silk covered wire
wound in the space between the turns
of the secondary winding.

These windings are wound in the same
direction as the secondary windings and
are wound at the grid end of these wind-
ings.

The start of the aerial and RF. plate
windings may be threaded through .the
same holes which were drilled for the
start of the secondary windings.

The primary of the oscillator coil, LS5,
is wound with 34-gauge silk covered
wire, and consists of six turns wound in
the reverse direction to the secondary
winding, L6.

It is -interwound over the last few
turns of the L6 winding. As it is in the
reverse direction the fine wire for L5
crosses over the heavier gauge secondary
winding at each turn.

In the case of the oscillator primary
the start of the winding is nearer the
grid or start of the secondary winding.

In every case sufficient wire should be
left at the start and finish of the wind-
ings to enable connections to be made.

This completes the winding of the coils
and the remainder of the construction
may be proceeded with.

The initial adjustments of the two
units are identical and are as follows:—
First, tune the broadcast receiver to a
spot on the dial, just above 3AR, where

no other station is being received. Switch
on the converter and adjust the trimmer
on IFT until there is a loud rushing
noise such as is heard when the broad-
cast set is tuned off a station with the
volume control full on. This shows that
IFT is tuned to the frequency of the
broadcast set, and as the dial of the
converter is rotated it should be pos-
sible to receive a station. When a sta-
tion is received try re-adjusting the
trimmer on IFT for best results.

Having once tuned IFT take a note of
the broadcast set’s dial reading, as when-
ever the converter is used the broadcast
set must be tuned to the same dial set-
ting.’

The actual setting of the trimmers will

" vary with individual sets, but &sose of

the original model will serve as a guide
in beginning the adjustments.

Screw the padder condenser hard up
and then release it a half turn. Next
unscrew the trimmer on the oscillator
section of the gang condenser (G2) until
it is at minimum capacity. is essen-
tial to the operation of the converter.
The other two trimmers should then be
adjusted for maximum signals.

In the case of the ori%ga] converters,
these {rimmers were about 1% turns
from the full-in position.

It must be understood that all adjust-
ments to the trimmers on the gang con-
denser are carried out with the con-
verter tuned to a high frequency station,
i.e., with the condenser plates: in the
full-out position. On the other hand,
padder adjustments are made at the
other end of the dial scale with the con-
denser plates near the full-in position.

Having set the trimmers on a high free\
quency station, another station at the:
low freguency end of the dial should be
tuned in and the padder condenser ad-
justed for maximum results.

This completes the alignment of the
unit and it should now in a sensi-
tive condition.

With the converter attached to a tuned
radio frequency set having a sensitivity
not higher than 70 microvolts per metre,
full speaker results were achieved from
many overseas stations.
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An Economical’

An extremely sensitive
battery - operated re-
ceiver incorporating the
latest component re-
finements and which is
admirably suited for
use in country areas
situated within reason-
able distance of any of
the broadcasting
“stations.

HIS simple Battery oper-
ated three-valver has been
designed for the man who
does not wish to” build a
super-het, yetarequires a sensitive

and economical set.
I radio frequency amplification fol-
lowed by a regenerative screen
grid detector operating on the grid leak
principle.

This, in turn, is followed bi_a pentode
output valve,.the bias for which is ob-
tained from.a resistor connected in the
“B” negative lead. The set is equipped
with the American series of valves. The
R.F. and detector stage valves are type
1C4’s whilst the” output, valve is- a type
1D4 pentode. £

Due to their greatly increased efficiency
over the air core type of coil, iron core

HE receiver consists of a stage of
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- A front view of the completed assembly showing the arrangement of the operat-

ing eeontrols.

They are (from left to right) the combined volume control and

_hattery switch, the main tuning control and the reaction condenser.

tuning units are employed. The use of
these coils results in higher gain together
with improved selectivity.

High-impedance type couplings are
used in both the aerial and R.F, plate
circuits. and this assists greatly in im-
proving the sensitivity of the receiver
on the lower frequencies.

The 1C4 is designed to operate as an
R.F. amplifier with zero bias, and this
simplifies the design of the set consider-

. ably, as well as doing away with the

necessity for tapping the bias resistor R5.

€n the rear side of the chassis can be seen the battery input socket and the aerial
and earth terminals.

The volume of the. receiver is con-
trolled in the grid circuit of the pentode
output valve, and the volume control
has fitted to it the filament switch. It
is only necessary to turn the volume
control to minimum to switch off the set
entirely.

Series-feed resistors have been pro-
vided for the screens of the R.F. and de-
tector valves, and this does away with
annoying taps on the “B” battery.

It will be noticed that an R.F. filter
has been fitted in the plate circuit of the
detector valve. This is necessary to pre-
vent stray R.F. entering the audio cir
cuit and setting up distortion. :

All of the parts for, the receiver should
be exactly as specified if the results
obtained from the original receiver are
to be duplicated. Particularly does this
apply to the gang condenser and tuning
coils. These components are the heart
of the set and, if any economising is to
be done; on o account do it with these
parts. ’ :

The first step in the construction of
the receiver is to mount the various com-
ponents on the metal chassis. The gan
condenser, Gl, G2, occupies a centra
position on the top of the chassis, with
the aerial coil mounted to the right of
it. The coils should be bolted in place
as close to the gang condenser as is
possible, so that the leads to the con-
denser are kept short. If this is not
done, difficulty will be experienced in
tuning the higher frequency stations.

The R.F. valve socket is mounted to
the right of the gang condenser. The
exact position of this socket can be seen
from the plan photograph of the receiver.

The R.F. coil is bolted to the chassis
at the rear of the gang condenser, whilst
the detector valve socket, V2, is moun‘ed
in the rear left-hand corner of the as-
sembly.
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is a fact that today’s finest radios are
Rola speakers represent the newest
developments in sound reproducers,
and signally contribute to the success
of modern receiving and amplifying

Rola-equipped. radio or sound

Rola

Synonymous with Quality

THE WORLD'S FINEST
SOUND REPRODUCERS!

A radio receiver can be no better than its speaker; it  installations. There is a Rola unit for every type of

apparatus, and each Rola speaker is
especially designed and built to per-
torm in accordance with those pheno-
menally high standards which have ever
been the prerogative ¢f Rola products.

Is To Ensure The Best Speaker

To Specify The Name .. . .

The Rola K-12 shown above is
deluxe 12in. unit giving faithful re-
production over a wide range of
power inputs. Excellent results will
be obtained with either single tube
or push-pull output 62/-.

Due to a large magnet of new ALNI
steel, the 8in. Rola 8-20 perinanent
magnet speaker shown above has re-
markable _sensitivity; incorporates
patented Rela dustproof assembly
and transformer is sealed against
moisture and battery fumes. 42/6.

Above is the smallest speaker in
the Rola range — the F-4, at 24/-.
o This is a 5 in. model, designed for
midget receivers. Has remarkable
sensitivity and power handling
capacity. Available also in Perma-
nent Magnet Model, 5-6. 29/6.

The Rola G-12 below, is a new 12
in. speaker with great power-hand-
ling capacity, affording accurate re-
production of - all - frequencies be-
tween 50 and 7,500 cycles, and will
give exceptional service in all types
of apparatus. £10.

Below, the Rola K-8 is an 8in. high-
efficiency product favored for all
types of console receivers, as mon-
itor in sound-film installations, and
for hotel and school equipment.
27/6 internal spider; 28/6 external
spider; 30/- dustproof.

Making use of a new magnet alloy
the new Rola 10-in. model 10-21
permanent magnet speaker shown
below takes every advantage of the
remarkably high flux obtainable from
its new magnet. Capable of handling
large power inputs. 50/-.

Telephone: M1278

The new 634in. Rola DP-5-B shown
above. incorporates the new patent-
ed Rola dustproof and acoustic filter
assembly, Rola DP-5-B meets the
exacting requirements of car radio
and mantel set construction. 26/-.

A 634 in. permanent magnet speaker,
the Rola Model 6-6 is shown abeve.
Well suited for mantel and car
radios, this unit has effective pro-
tection by patented Rola dustproof
assembly and moisiure sealed trans-
former. 29/6.

A carefully designed 10 in. unit. the
ola K-7 shown above has an im-
proved diaphragm assemblf which,
with the exceptionally high flux
available at the air gap, provides a
greatly extended frequency range.

Guaranteed products of ROLA CO. (Australia) Pty. Ltd.
77-83 CITY ROAD, SOUTH MELBOURNE

-
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Adjacent to this socket, the two
speaker terminals are mounted. The
position of these and the pentode output
socket, V3, can also be seen from the
plan photograph of the set.

Mounted on the front side of the
chassis are the reaction condenser, M,
?{%d the volume control potentiometer,

. The reaction condenser, M., is to the
right of the main tuning control, and the
vollume control to the left of this con-
trol.

The rear side of the chassis carries the
battery input socket and the aerial and
earth terminals. The batterg input soc-
ket bolts in place near the detector soc-
ket, V2, whilst the aerial and earth ter-
minals occupy a position near the R.F.
valve socket, */'l.

The only other component bolted
directly to the chassis is the coupling
condenser, C4, which is mounted be-
tween the detector and pentode valve
sockets.

The mounting of the parts completed,

the wiring of the receiver should be
commenced. It may be as well, at this
juncture, to detail the connections to

the sockets used in the set.

A standard numbering system is now
employed with this valve series, and
this makes the job of the home-con-
structor much more simple.

In the case of the four-pin sockets,
looking at the under-chassis view of
them with the filament lugs away from
you, the number one or filament posi-
tive lug is #herone to the right, pro-
ceeding in a eclockwise direction; num-
ber two is the plate lug; number three
the screen grid lug; and number four
the filament ative lug.

Again with fihe filament lugs of the

SET
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This plan view of the receiver depicts the arrangement of parts on'lop of the

chassis.

All components are keyed to correspond with the written description

of the set.

five-pin socket away from you, the one”
filament positive;
number two the plate lug; number three

on the right is the

the id lug; number four the screen
grid lug; and number five the filament
negative lug.

Chassis measuring 9 inches by 7%
inches by 2% inches.

Coil kit, consisting of iron cored
Aerial and R.F. with reaction.
(Airmaster.)

C: .005 mfd. mica condenser. (T.C.C.)

Cl: .00025 mfd. mica condenser.
(T.C.C.)

C2, C6: .1 mfd. tubular condensers.

Needed to

THE LIST OF PARTS AND SCHEMATIC CIRCUIT DIAGRAM
Build the Economical Battery Three

R5: 500 chm wire wound resistor, to
carry 19 milliamperes.

R6: 500,000 ohm carbon or metallised
resistor. (LR.C.)

RFC.: Radio frequency choke.

Sockets: 1 5-pin, 3 4-pin.

Valves: 2 type 1C4’s and a 1D4. (Ken-
Rad, Philips, Radiotron, Raytheon.)

Sundries: Hook up wire, a 4-pin bat-
tery plug, grid clips, a small gquan-
tity of tinned wire for earths, 3
knobs, nuts and bolts. and aerial,
earth and speaker terminals.

Batteries required: 2 volt accumula-
tor for the “A” battery. (Masse.)
135 volts for “B” {Dia-
mond, Ever Ready.)

battery.

(T.C.C.)
C3: .0001 mfd. mica cond r.
(T.C.C.)
C4: 02 mfd. mica condenser. (T.C.C.)
C5: 25 mfd. .35 volt electrolytic con-

denser, (T.C.C.) p
DS. Permagnetic speaker to suit
1D4. (Rola.)
Dial. Broadcast type dial to suit

gang condenser,

G1, G2: 2 gang condenser, type (?37
mmid. to 385 mmfd. (Stromberg-

Carlson.)
M: 23 plate midget condenser.
R1: 2 megohm grid leak. (I.R.C)
R2: 250,000 ohm carbon or metal-
lised resistor. (LR.C.)
R3: 500,000 -ohm potentiometer with
switcsz’;,, (Ferranti or LR.C.)
R4: 150,000 ohm carbon or metal-

lised resistor. (LR.C.)
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Designed for wuse in

VIBRATOR SETS
3MX13-RT

Masse Accumulator

The efficiency of the amazing laboration with the largest
new dua].wave vibrator.type Austra]ian manufacturer Of
receivers is entirely dependent vibrator receivers. It will un-

doubtedly insure a standard

on the right accumulator. :
of reception that has never

Masse 3MX13-RT has been been attained before! This,
specifically designed for wuse too, at a price consistent with
in sets of this type in col- the utmost in economy.

Enquire at your local Dealer

MASSE DISTRIBUTORS:

NEW SOUTH WALES: Bennett & Barkell Ltd., Meagher Street, Sydney.
QUEENSLAND: J. B. Chandler & Co., 43 Adelaide Street, Brisbhane.
Martin Wilson Pty. Ltd., 279 Adelaide Street, Brisbane.
VICTORIA: Masse Batteries Pty. Ltd., 334 William Street, Melbourne.
SOUTH AUSTRALIA: Duncan & Co. Ltd., 107-109 Pirie Street, Adelaide.
WEST AUSTRALIA: Jas. A. Dimmitt Limited, 379 Murray Street, Perth.
TASMANIA: B. C. Ralph & Co., 101 Charles Street, Launceston.
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The battery socket connections are the
same as the other four-pin sockets.

Commence the wiring by connecting
together the filament negative lugs of
each of the valve sockets with tinned
copper wire. This tinned wire should be
soldered also to solder lugs placed under
the holding bolts of the gang condenser
and valve sockets. This earthed wire
should then be connected to the earth
terminal. A tinned wire soldered to the
wipers on the moving plates of the gang
condenser must also be soldered to this
earthed wire. This earthed system is
mgst important and should not be omit-
ted. 9

Continue the wiring by connecting to-
gether the filament positive lugs of each
of the three valve sockets and wiring
them to one contact of the switch on the
volume control, R3.

The remaining contact of this switch
connects to the filament positive lug of
the battery socket. The filament nega-
tive lug of the battery socket joins to
the earth wire.

Solder the metal-braided lead of the
aerial coil to the aerial terminal and
carefully solder to the earth wire the
outside metal braid. The black and the
white lead of the aerial coil solder to
the earth wire, whilst the yellow leads
of the same coil are taken through the
top of the can. One of these Yellow
leads connects to the fixed plate lug of
the G1 section of the gan%l condenser,
whilst the other solders to the grid clip
which makes contact to the grid pip of
the R.F. valve, V1,

The blue lead of the R.F. coil solders

to the number two or plate lug of the .

RF. valve socket, V1, whilst the green
lead from the R.F. coil solders to the

number two contact of the battery
socket.
The red lead from the R.F. coil sol-

Jers to the Yhumber two or plate lug
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of the detector valve socket, V2, whilst
the white lead from the same coil con-
nects to the fixed plates of the midget
reaction condenser. M.

The moving plates of this condenser
join to the earth wire.

The black lead from the R.F. coil joins
to the earth wire.

The grid leak, Rl, and the grid con-
denser, Cl, solder directly to the lug of
the R.F. coil to which the yellow leads
are connected. One of these yellow leads
is left connected to the lug, whilst the
other is removed and connected to the
remaining side of the grid leak and
condenser combination, R1-C1.

Both these yellow leads are taken
through the top of the can, the one con-
necting to the original coil lug joining
to the fixed plates of the G2 section
of the gang condenser, whilst the other
is connected to the grid pip of the de-
tector valve, V2.

This completes the coil wiring. It
should be checked before continuing
with the rest of the wiring.

Solder ona lug each of the condenser,
C6, and the resistor, R4, to the number
three or screen grid lug of the R.F. valve
socket, V1; the remaining lug of the con-
denser C6 solders to the earth wire;
while the unconnected lug of R4 joins
to the number two lug of the battery
socket,

Solder the number two lug of the de-
tector valve socket, V2, to one side of
RFC and connect the other side of RFC
to one lug of the coupling condenser,
C4. The .0001 mfd. by pass condenser.
C3, solders from this point to earth.

The unconnected side of the coupling
condenser, C4, solders to one of the out-
side contacts of the volume control
potentiometer, R3; the centre contact of
R3 joins to the number three or grid
%l:ig of the pentode output valve socket,

This illustration shows the placement and wiring of parts below the chassis.
wiring the receiver it is essential that all plate and grid leads be kept as short
as possible.

When
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The remaining outside lug of the
volum:2 control connects to the number
four lug of the battery socket, from
which point the resistor, R5, and the
condenser, C5, join to earth. The red
or positive side of C5 connects to the
number four lug of the battery socket.

The resistor, R6, solders from one of
the speaker terminals to the number
three lug of the detector valve socket,
V2, and the condenser, C2, connects from
this point to the earth wire,

The resistor, R2, solders between the
speaker terminal to which R6 was con-
nected, and the junction of RFC and
C4. The number four or screen grid lug
of the pentode valve socket, V3, connects
to the speaker terminal to which the
resistors, R2 and R6, were connected,
and this, in turn, is wired to the number
two contact of the battery socket. .

The number two or plate lug of the
pentode valve socket, V3, connects to the
remaining speaker terminal and the con-
denser, is soldered across the two
speaker terminals.

This completes the wiring of the re-
ceiver and every connection should be
checked over to see that it is correct.

The battery plug and cable should now
be prepared.

To the contact of the battery plug
which makes contact to the number one
lug of the battery socket, solder a red
lead. This will become the “A” battery
positive lead. A black lead should be
connected to the lug of the battery
socket which makes contact with the
number four contact of the battery
socket. This should be labelled “A bat-
tery negative.”

A yellow lead should be soldered to

the lug of the battery plug which makes
contact to the number two lug of the
battery socket, and this will become the
“B battery positive 135 volt” lead. To
the remaining pin of the battery plug
solder a blue lead which will become the
“B battery negative” lead.
. The battery plug may then be plugged
into the battery socket and the valves
inserted in their correct sockets. The
aerial, earth and speaker leads should
then be connected.

This done, the receiver is ready for its
initial test. Switch on the set by turn-
ing the volume control towards maxi-
mum and tune in a station at the high
frequency end of the band, say, 3XY.

Before any other attempt at afig'nment
is made, it is necessary to remove the
trimmer on the Gl section of the gang
condenser. This is done by unscrewing
the adjustment screw and removing the
bolt which holds the trimmer plate in
position.

The trimming of the aerial coil is car-
ried out entirely on the small condenser
housed inside the can of this coil. If no
hole is provided for this adjustment, one
should be drilled to allow an insulated
screwdriver to be inserted.

This trimmer, and the one on the G2
section of the gang condenser, should
be adjusted for maximum signal strength
on the high frequency station. While ad-
justment on the trimmers is being car-
ried out, the volume control should be
reduced until the alignment is being
done on a comparatively weak signal.

Now tune the set to a station at the
low frequency end of the band, say, 3AR,
and check the adjustment of the
trimmers. Perfect alignment is denoted
when the adjustment at the high fre-
quency end of the band holds for the
low frequency end also. 3

The receiver is very economical in
battery consumption. the “A” battery
current drain being 48 of an ampere
and the “B” battery drain 9 milliamperes
at 135 volts “B” battery.
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available up to 20,000
ohms.

rice. 316 ea.

Introducing The

MICROHM

(REGD.)

@ W/RE-WOUND @
POTENTIOMETER

A precision component, incorporating the latest develop-
ments of potentiometer design.

The exclusive features make the Microhm Wire-wound
Potentiometer the best available.

1. A staggered contact ensures an absolute
minimum of jump between turns on the
resistance strip, and provides an excep-
tionally even variation of the resistance
from half turn to half turn.

2. A special hardened nickel silver spring.

3. Only the highest quality nichrome wire has
been used.

4. Two nickel silver pressure plates ensure
efficient electrical connection and smooth
mechanical movement.

l\_

Carbon Type

POTENTIOMETER

Incorporating Ferranti Element
Ferranti’s years of experience in the manufacture of
highest quality radio components are behind the essen-
tial parts of this new Potentiometer.

. Constant in Value . . . Robust
in Construction.

RANGE
250,000 ohms, with switch .. 6/6 ea.
500,000 ohms, with switch .. 6/6 ea.
250,000 ohms, without switch 4/6 ea.
500,000 ohms, without switch 4/6 ea.

Silky in Action

istributed by

NOYES BROS. (Melb.) LTD.

597-603 LONSDALE STREET, MELBOURNE, C.1
‘Phone: Cent. 10104 (9 lines)
Also at Adelaide — Hobart — Launceston
Also Obtainable at—
ARTHUR J. VEALL, Pty HEALING’'S PTY. LTD.

Ltd., Melbourne. Melbourne.
HARTLEY'S SPORTS HOMECRAFTS PTY. LTD.
STORES, Melbourne. Melbourae.

The Key To Perfect Reception
’\__ -

RADIO PARTS

Give your receiver a fair chance by comstructing it with
the best materials available. Ask for and see you get the
world-fanous “FERRANTI” PARTS. The reliability of
“FERRANTI” equipment is unquestioned, and assures perfect
reception at all times,

AUDIO PUSH PULL AND
OUTPUT TRANSFORMERS

These are available in a wide range and are the accepted
standard of transformer quality. For best results you must
use “FERRANTI” transformers.

The use of these reliable instruments has done much to
bring Radio to its present state of efficiency. “FERRANTI’
meters are available in a complete range of D.C. and A.C.
measurcments and types for A.F. supplies as well as types
for use in R.F. circuits.

Sale Agents:

NOYES BROS. (Melb,) Pty. Ltd.

597-663 LONSDALE STREET, MELBOURNE, C.1.
Phone: Cent. 10104 (9 lines.)

Also at

HOBART LAUNCESTON ADEILAIDE
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The Full AV.C. Super Six

Combining excellent auto-
matic volume control with
good sensitivity and selec-
tivity, this modern super-
heterodyne receiver repre-
sents one of the latest
developments in set design.

ARIOUS forms of auto-

matic volume control

systems have been in use

in modern receivers for
some considerable time, Of late,
these systems have become fairly
efficient, particularly in receivers
having three ahd more controlled
stages.

With the average set employ-
.ing only two controlled stages, it
has been most difficult to obtain
efficient automatic volume contro}
action to overcome the trouble-
some effects of fading on the
weaker stations.

With the development of the
super control 6B7s by the Amal-
gamated Wireless Valve Company
Ltd., however, it was found pos-
sible by using a system of audio
A V.C. on the 6B7s grid, to pro-

The front view of the completed chassis showing the positions of the three controls
mounted on the front of the chassis. They are (from left to right) the Tone
Control, the Main Tuning Contro]l and the Volume Control.

vide a very efficient overall

A.V.C. characteristic,

As an example of the efficiency
of the system, the following
figures are quoted:—With no
A V.C. applied to the 6BT7s there
is a rise of over 12 d.b, i.e, six
audible steps, between input

signals of 100 micro-volts and 1
volt.

The rear photograph of the receiver
shows the mounting positions of the
aerial and earth terminals and the
dynamic speaker input socket. .

- With half the available A.V.C.
voltage fed to the 6BTs, the rise
over the same range of. input
signals is approximately 1 d.b., or
one audible step. From these
figures, the amazing efficiency of
the system may be seen, as com-
pared with sets not possessing the
audio A.V.C. system.

The receiver described is fitted
with this system, and this, to-
gether with its high degree of
selectivity and sensitivity and
good tonal response, makes it one
of the outstanding receivers of
the year.

S may be seen from the circuit dia-
A gram, the receiver consists of a
stage of radio frequency amplifica-
tion, followed by a mixer stage which in
turn is followed by a single intermediate
frequency amplifier stage operating on
the popular LF. frequency of 175 k.c.
Rectification is carried out in the nor-
mal manner by the diode section of the
6BT’s second detector and first stage
audio frequency amplifier valve, and
A.V.C. voltage is applied to the control
grid of this valve by returning the grid
resistor to the mid-point of the A.V.C.
voltage dividing resistors R10 and Ril.

The audio amplifier is perfectly stan-
dard and employs a type 42 pentode in
the output stage. Tone control is pro-
vided by wiring the potentiometer, R20,
and the condenser, C17, across the out-
put of the 42,
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The receiver is constructed on an
aluminium chassis, the dimensions of
which are given in the parts list,

The assembly of the parts completed, a
start may be made on the wiring by sol-
dering the two ends of a twister pair to
the heater lugs of the socket for VI. The
filament lugs on all sockets should face
outwards to the edge of the chassis, and
all the heater wiring must be tucked
down in the corners of the chassis to
prevent stray hum pick-up.

The twisted pair should be soldered in
turn_to the heater lugs of the socket
for V2, and the corresponding lugs for
the sockets for V3, V4 and V5; the re-
maining ends of this wire are soldered
to the 6.3 volt winding on >

Twisted pairs join the heater lugs of
the socket for V6 to the 5 volt winding
on PT, and the plate lugs of the same
socket to the outers of the high voltage
secondary winding.

A quantity of tinned wire should then
be straightened by holding one end in
a vice and giving the other end a quick
pull with a pair of pliers. This tinned
wire is to be used to provide an earthed
network around the chassis to which
components may be soldered. Solder
lugs should be placed under the hold-
ing bolts of the sockets, gang condenser
and coils, and the tinned wire soldered
to these lugs and connected to the earth
terminal. To this earth wire is joined
the centre-tap of the 6.3 volt filament
winding and the centre-tap of the high
voltage secondary winding.

RADIO SET BUILDER

The E lug on PT also joins .to the
earth wire. Join together the cathode
and suppressor grid lugs of the socket
for V1 and V3. Solder one lead of the
resistor, R2, and one lead of the con-
denser, C2, to the cathode lug of the
socket for V1. The remaining leads of
these components join to the earth wire.
Join together the screen grid lugs of
the sockets for V1, V2 and V3. Solder
the 25000 ohm resistor, R7, from the
screen grid lug of the socket for VI to
the earth wire. Replace the Blue lead
of the R.F. coil with one of shielded wire
sufficiently long to connect to the plate
lug of the socket for V1.

The outside metal braid of all shielded
wires must be securely. soldered to the
earth wire. Solder one lead of the re-
sistor, R4, and one lead of the con-
denser, C4, to the cathode lug of the
socket for V2. The remaining leads of
these components join to the earth wire.

Solder one lug of the .0001 mfd. con-
denser, C3, to the oscillator grid lx;g of
the socket for V2 and connect the 50,000
ohm resistor, R3, from this same lug to
the cathode lug of the V2 socket. The
Yellow lead from the oscillator coil joins
to the remaining lug of the condenser,
C3. The Black lead of the oscillator coil
joins to the earth wire as does the White
lead from the Aerial coil. The metal
braided lead from the aerial coil joins
to the aerial terminal and the Black lead
of the same coil should be disconnected

from
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of shielded wire long enough to reach to
the diode lugs of the socket for V4. A
1 mfd. tubular condenser, Cl, solder<
from the lug of the aerial coil, from
which the Black lead was disconnectec
to the earth frame of the coil.

The Red lead of the oscillator cost
solders to the oscillator plate lug of the
socket for V2. The insulated lug, which
consists of a solder lug fixed to a piece
of insulating material, should then b-
bolted in place near the socket for V3
Another similar lug bolts in place close
to the socket for V4.

Connect the positive lug of the elec-
trolytic condenser, El, to one side o:
the 5-volt winding on and wire this
lug in turn to one of the filament pins o:
the speaker output socket. The posi-
tive lug of the other electrolytic con-
denser, E2, joins to the remaining fila-
ment iug on the speaker output sockei.
which is connected to one of the smallex
pins on the same socket.

From this point a wire is taken to th-
insulated lug near the socket for V3.
This lug becomes the “B” ogositive lug
Solder one lead of the 20,000 ohm resis-
tor, R5, to this “B” positive lug, ana
50! the .1 mfd. tubular condenser, Cé
from the remaining lead of RS to the
earth wire.

The White lead from the oscillator coil
solders to the junction of R5 and Ct
One lead of the 15,000 ohm 2 watt re-
sistor, R6, solders to the *“B” positive

its lug and replaced with a leadlug and the other lead of R6 solders to

The List of Parts and Schematic Diagram Needed to Build the Full A.V.C. S\:per Six

AC

Chassis: Measuring 13% inches by 9
inches by 2% inches.

Coil Kit: Consisting of Iron Core
Aerial, R.F. and Oscillator Coils for
175 K.C. (Airmaster).

Cl1, C2, C4, C5, Cé, C8, C9, C14: .1 mfd.
tuhular condensers. (T.C.C.)

C3, C10, C20: .0001 mfd. mica con-
densers. (T.C.C.) .

C1, %17: 05 mfd. tubular condensers.

(T.C.C.)

C1l, C15: .02 mfd. mica condensers.
(T.C.C.)

C12, C16: 25 mfd. 35 velt electrolytic
condensers. (T.C.C.)

C13, C19: 0002 mfd. mica condensers.

(T.C.C.)
C18: 5 mfd. tubular condenser.
(T.C.C.)
C2l: 002 mfd. mica condenser.
(T.C.C.}

Dial: To suit gang condenser.

El, E2: 8 mfd. 500-volt electrolytic
condensers. (T.C.C.)

G1, G2, (;3: Three-gang type G con-
denser. (Stromberg Carlson.)

IFT1, IFT2: 175 K.C. air core inter-

- mediate frequency transformers. —
(Airmaster.) - .

- EX

PT: Power transformer, 385-0-385 volts
100 milliamperes, 1-5 volt, 2 ampere,
1-6.3 volt, 3 ampere. )

£1, RS, R18: 250,000 ohm % watt re-
sistors. (LR.C.)

R2, R%: 300 ohm wire-wound resistor
to carry 25 milliamperes.

R3: 50,0060 ohm % watt resistor.
(LR.C.) !

R4: 300 ohm wire-wound resisto¥ to
carry 25 milllamperes.

R5: 20,000 ohm 1 watt resistor. (LR.C.)

R6: 15,000 ohm 2 watt resistor. (LR.C.)

R7: 25096 ohm 1 watt resistors.
(LR.C.)

R10. R11: 500,000 ohm %2 watt resistors.
(LR.C.)

R12: 1

: '10-0,000 ohm % watt resistor.

megohm 12 watt resistor.

(
R13:
(LR.C.) ]
R14: 2560 ohm 1 watt resistor. (LR.C.)
R15, R17: 250,000 ohm 1 watt resistors.
(LR.C.) A
R16: 1 megohm 1 watt resistor. (LR.C.)
R19: 400 ohm 100 milliampere wire-
wound resistor.
R20: 20,000 potentiometer. (Ferranti.)
Sockets: 2 small,7-pin, 3 6-pin, 2 4-
pin.

VC: 500,006 potentiometer. (LR.C..
Ferranti.) b
Valves: 2 6D6, 1 6A7, 1 6B7s, 1 42 and

an 80. (Ken-Rad, Philips, Radio-
tron, Raytheon.)

Sundries: Wiring flex, power flex.
nuts and bolfs, sélder lugs, tinned
wire, shielded wire, 4 valve shields,
3 knobs, 2 supporting strips, 2 ter-
minals, and 4 grid clips. |

Speaker: Dynamic speaker 1500 ohm |
field to suit'42. (Rola.) '
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the screen grid lug of the socket for
V3. The .1 mfd. tubular condenser, C5,
solders from this point to the earth wire.

The blue lead of IFT1 solders to the
plate lug of the socket for V2, while
the white leads of IFT1 and IFT2 join
to the “B” positive lug. The .5 mfd.
tubular condenser, C18, solders from this
point to the earth wire. The black lead
of IFT1 solders to one lead of the .05
mifd. tubular condenser, C7, the remain-
ing lead of which solders to the earth
wire.

Solder one lead of the resistor, RS9,
and one lead of the condenser, C8, to
the cathode lug of the socket for V3,
and earth the remaining leads of these
two components.

The blue lead of IFT2 solders to the
plate lug of the socket for V3, and the
yellow lead of IFT2 joins to one of the
diode lugs on the socket for V4. Re-
move the c&® from IFT2 and solder one
lug of the .0001 mfd. mica condenser,
C10, to the lug to which the yellow lead
is attached. A lead should be soldered
to the remaining lug on Cl10, and this
should connect to the remaining diode
lug on the socket for V4. The black
Jead of IFT2 is replaced with omne of
shielded wire long enough to reach to
the volume control, VC. Solder one lug
of the .0002 mfd. condenser, C19, to the
cathode of V4. The other lug of CI19
solders to one of the outside lugs of
the volume control, VC, to which also
is soldered one lead of the 100,000 ohm
resistor, R13.

To the remaining lead of R13 is sol-
dered the braided lead from IFT2. The
.0001 mfd. mica condenser, C20, solders
from this point to the cathode of V4.
The other outside lug of VC wires to
the cathode lug of the socket for V4, to
which is soldered one lead of the 2500
ohm resistor, R14, and the positive lead
of the 25 mfd. electrolytic condenser,
C12. The remaining leads of these two
components join to the earth wire.

Solder one lug of the .02 mfd. mica
coupling condenser, Cl1, to the centre
contact of VC. To the remaining lug
of Cl11 solder a shielded wire which
connects to the insulated lug near the
socket for V4. Solder together one lead
of each of the 500.000 ohm resistors, R10
and Rll. The remaining lead of RI10
solders to the diode plate lug of the
socket for V4, to which the lead from
C10 is connected. The remaining lead
of R1l joins to the earth wire.

Solder the 1 megohm resistor, RI12,
from the junction of R10 and Rl1l to_the
insulated lug to which the shielded lead
from VC is connected, and to this point
also solder a shielded lead which is

zssed through a hole in the chassis

o terminate in the grid clip for V4.
.Solder one lead of the 250,000 ohm re-
sistor, Rl, to the diode plate lug to
which R10 is soldered, and to the re-
maining lead of Rl solder the braided
lead from the aerial coil. The 250.000
ohm resistor, R8, solders to the junction
of R10 and Rll, and a shielded lead
connects the unconnected lead of R8 to
the junction of the black lead from
{:F_l'l‘l and the .05 mfd. tubular condenser,

The .1 mfd. tubular condenser, C9,
solders from the junction of R10 and
Rll to the earth wire. To the screen
lug of the socket, V4, solder one
ead of the resistor, R15, and one lead
of the .1 mfd. tubular condenser, Cl4,
and solder the remaining leads of these
components to the earth wire.
The 1 megohm resistor, R16, solders
from the screen grid lug of the socket

RADIO SET BUILDER
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This plan view of the receiver illustrates the arrangements of parts on top of

the chassis.

All parts are keyed to correspond to the written description of the

receiver.

for V5 to the screen grid lug of the
socket for V4. The screen grid lug of
V5 joins to the filament lug of the
speaker socket which was joined to one
of the smaller contacts of the same
socket. The .02 mfd. mica coupling con-
denser, Cl15, is bolted to the rear wall
of the chassis between the socket for
V4 and the socket for V5.

Wire one lug of C15 to the plate lug
of the socket for V4 and to this lug also
solder one lug of the .0002 mfd. conden-
ser, C13. The remaining lead of C13
joins to the earth wire, while the re-
sistor, R17, solders in place from the two
lugs of the speaker socket which are
wired together to the lug of C15, which
joins to the plate of V4. Solder the grid
lug of the socket for V5 to the remain-
ing lug of C15 and solder the 250,000 ohm
resistor, R18, from this point to the
earth wire. To the cathode lug of the
socket for V5 solder one lead of the
resistor, R19, and the positive lead of
the 25 mfd. electrolytic condenser, C16.
The remaining leads of these compon-
ents join to the earth wire.

Wire the plate lug of the socket for
V5 to the vacant lug on the speaker
output socket. and to the plate lug on
the socket for V5 solder one lug of
the 002 mfd. condenser, C2l. The re-
maining lug of C21 joins to the lugs of
the speaker socket which are soldered
together. Solder one lead of the .05
mfd. tubular condenser, Cl7, to one of
the outside lugs on the tone control,
R20, and wire the centre contact of this
control to the plate lug of the socket
for V5.

This completes the wiring of the set
below the chassis; it now remains to
wire the grid leads of the coils to their
correct positions on top of the chassis.
A vyellow lead must be soldered to the
lug of the oscillator coil to which the
yellow lead which is wired to the con-
denser, C3. is connected. This new yel-
low lead is taken out through the top of
the can and soldered to the fixed plate
lug of the centre section of the gang
condenser,

The two yellow leads from the aerial
coil are taken out through the holes in
the can. One of these leads terminates
in the grid clip for V1, whilst the other

solders to the fixed, plate lug of the.

front section of the gang condenser.

Before replacing the can on the aerial
coil it is necessary to drill a hole in
the top of the can corresponding to the
position of the small trimmer condenser
mounted on the aerial coil. This must
be done also with the can of the R.F.
coil. The yellow leads from the R.F. coil
are brought out in the same way as
those from the aerial coil. but terminate
respectively in a grid clip for V2 and the
fixed plate lug of the rear section of tue
gang condenser.

It remains to solder the wiping con-
tacts on the moving plates of the gang
condenser to the earth wire. and to affix
the power cord, This done. the receiver
is complete, and the valves should be
placed in their correct sockets, the
speaker and aerial and earth wires con-
nected, and the power switched on.

Before going any further, we would
advise builders of this receiver to have
it aligned with the aid of a signal gener-
ator and output meter. as only then will
the remarkable performance of the re-
ceiver be fully appreciated. For this rea-
son no instructions for aligning the set
by ear will be given.

The efficiency of the A V.C. system has
already been discussed, and it remains
only to give some idea of the sensitivity
of the receiver. The absolute sensitivity
of the receiver was found to be 2 micro-
volti at 1500 k.c. and 5 microvolts at

c.

Tested on a mediocre aerial and earth
system, the set was found capable of tun-
ing the majority of Australian stations at
excellent strength, and on several occa-
sions New Zealand and foreign stations
have been received at fair speaker
volume.

The recéiver is an outstanding design
and should find-favor with those desirc as
of building a really modern set.



\

Handbook No. 13

RADIO SET BUILDER

The Trap-Tuned Crystal Set

"Here is a Simple, yet Selective, Receiver, which can be built
cheaply, yet will provide good Headphone Reception.,

HE selectivity is of a high order,

and sufficient volume will be ob-

tained to operate several pairs of

headphones when near a broad-
casting station. When used in country
areas with a good aerial, it will oring
in the city stations; even with a poor
aerial some of the stronger ‘stations will
be heard. A

The heart of this receiver is the coil,
and care should be taken in s con-
struction if the loudest signals are to
be obtained. The circuit shows that
the tuned coil is indugtively-coupled to
the remainder of the set, and acts like
a wave-trap.

For the coil, obtain a piece of card-
board or bakelite tubing, three inches
in diameter and four inches long. Half
an inch from one end of this former
make a small hole in it, and thread
through one end of a reel of No. 18
d.c.c. wire. Now carefully wind on 45
turns of this wire, taking care that it
is tightly wound without overlapping
and without any kinks in it.

If you can get someone to help you,
the easiest way is to get him to hold
the reel of wire and let out a little
at a time.Las you wind it on the
former.

You will find that the 45 turns will
take almost three inches of space, and
on completing the last turn, make
another hole in the former, and thread
through the wire. (Cut off about a foot
more of the wire than is required to
wind the coil, and thread this through.)
These ends are to be used for connec-
tions. 5

The next step is to cut a piece of
heavy brown paper, so that you have a
strip two inches wide and thirty inches
long. This is to be wound over the

centre of the 45-turn winding, L2, and
will make about three layers. A few
small dabs of glue can be used to hold
the ends of the paper in place.

The second winding, L1, can then be
put into place. This consists of 15 turns
of the same wire wound on the layers
of paper. Lay a strip of adhesive tape,
sticky side up, along the paper, and
wind the aerial coil, that is, L1, over
this. The first turn of L1 is started

LIST OF PARTS

1 variable condenser, .0005 mfd.,
with _dial. A

1 semi-fixed crystal detector.

1 fixed condenser, ,00025 mfd.
(T.C.C.))

4 terminals,

1 piece three-inch former, four

inches long,
1 pilece panel, 6 in. x 6 in.
1 baseboard, 6 In. x 6 in,
ll;e)el of No. 18 D.C.C. wire (1%

half an inch in from the end of the
paper layer, and the whole winding will
take almost one inch. Thus, there will
be half an inch of paper at each end of
the winding.

As soon as the fifteen turns have been
put in place, the ends of the adhesive
tape can be brought over, and stuck
down, thus keeping the wires in place.
As with the previous coil, leave a foot
or so of wire at each end for connections.

This coil must be wound very tightly,
otherwise it will be inclined to slip off
the paper layer. If desired, the com-

£

MO I IR TR

Diagrammatic plan
of the crystal set
showing the ilayout

and wiring of the
receiver,
mmmumuuunuuumlﬁmnmmm
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Circuit diagram of the trap-tuned
crystal receiver.

pleted coil can be given a coat of thin
shellac, made by mixing dry shellac with
methylated spirits. Do not use too much
shellac on the coil.

Mounting the parts is simple, as the
variable condenser of 0005 mfd. capacity
is mounted on a piece of 6 x 6 bakelite,
or ebonte. This panel can be either % or
14 of an inch thick.

Mount the condenser so that the dial
will be in the centre of the panel. A
block of wood, six inches gguare by one
inch thick, is used as a base, the front
panel being attached to it by three
screws. Mount the coil on the base-
board, so that it lies behind the con-
denser, with the connecting wires upper-
most. The semi-fixed crystal detector and
the phone condenser are mounted on the
base, as shown in the diagram.

Place the aeridl and earth terminals on
the left-hand side of the dial, and the
headphone terminals on the other side.

Connect the start of the tuned winding,
L2, to the stationary plates of the vari-
able condenser, and the other end to the
moving plates, The eondenser will be
provided with the necessary terminals
for these connections. Use the shortest
leads you can, cutting off any wire not
needed. A

Now connect together the aerial ter-
minal and one terminal of the detector,
and to this wire connect the start of the
aerial coil, L1. The remaining terminal
of the detector is connected to one ter-
minal of the phone condenser and one
of the headphone terminals.

This done, connect together the earth
terminal, the remaining phone condenser
terminal, and the second headphone ter-
minal. To this wire also connect the re-
maining lead from the aerial coil, L1.

This completes the wiring of the set,
which is ready for testing. Connect
the aerial and earth to the correct ter-
minal, and a pair of high resistance
headphones to the phone terminals,

Slowly turn the dial until a signal is
heard, and then adjust the detector for
loudest signals, The set is then ready
for regular use. To protect it from in-
jury, it ‘may be mounted in a small
wooden box.
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ymphony Vibrator Four

In response to many re-
quests for simplified ver-
sions of batteryless sets, we
present the following ar-
ticle. This four valve super-
heterodyne receiver is cap-
able of giving outstanding
results.

HE batteryless receiver
continues to attract con-
siderable attention from
those country listeners
who are seeking the ultimate in
radio reception yet reside outside
the areas supplied by A.C. power.

The first models of batteryless
receivers were rather complicat-
ed in design and consequently
were costly to construct. :

The present model, called th
“Symphony Batteryless Four”
because of its excellent tonal
qualities, has been simplified con-
siderably. Its four valves, oper-
ating in a soundly designed super-
heterodyne circuit, provide high
sensitivity, excellent selectivity,
a comparatively large power out-
put.

The current drain of the re-
ceiver, operating under no signal
conditions, is 1.2 amperes for
the “A” battery and 21 milliam-
peres for the vibrator plate sup-
ply. Under signal conditions,
when the efficient automatic
volume control with which the set
is fitted comes into_operation, the
current drains are reduced. Even
under the rated figures, a service
life of from four to five weeks
with each charge of the “A” bat-
tery can be expected. -

"“The sensitivity of the receiver
is extremely high for a set of this
type in which  maximum per-
formance has been sacrificed to
case of construction. -It is from
20 to 40 microvolts throughout
the tuning range.

<
2
2

A front view of the Symphony Vibrator Four showing the mounting positions of the

controls.

They are (upper) the main tuning contrel and (lower) the voiume and

battery switch control.

STUDY of the schematic circuit
A diagram will show that the re-

ceiver employs a fairly standard
super-heterodyne circuit in which the
four valves have their filaments wired in
a series parallel arrangement in order to
obtain the necessary voltage distribution
from the 6-volt battery used with the
vibrator unit.

The mixer tube is a 1C6, whilst the
LF. amplifier tube is a_1C4 operating at
462.5 k.c. The second detector is a 1K6
penthode, which operates as diode de-
tector, automatic volume control tube,
and first audio amplifier. The output tube
is a 1D4 pentode,

The automatic volume contro]l sys-
tem has been designed to give full con-
trol of the receiver and to be free from
the side-band “swish” which is so ob-
jectionable with many forms of a.w.c.

Full control is applied to the 1C6 mixer
tube, and half control is a%plied to the
if stage. It is not altogether desirable
to attempt to control the mixer tube,
but as this receiver is intended oaly for
broadcast operation, no - serious fre-
quency shifts will result from the a.v.c.
action. At the same time the receiver
will be protected, as far as possible,
from r.f., overload due to strong signals.

The construction of the receiver is
quite straightforward, as .the following
details will show:—

The chassis is made from 18-gauge
aluminium and measures 12% x 7% x 2l%
inches. A half-inch flap is allowed at
each end so that the set can be screwe
to a baseboard in a cabinet. e .

1n iaying out the chassis the gang con-
denser is mounted so that its shaft lies
along the exact centre of the chassis.
The condenser is placed back from the
front so that the dial mounting plate will
fit flush against the front wall of the
chassis. It will be necessary to cut out
a small piece of the front of the chassis
to allow the “dial mechanism to fit. If
this is not done the gang condenser must
be mounted on spacing washers. The
volume control is mounted directly be-
low the dial. If the fitting of these
components is correct the dial and the
volume control shaft will be in a ver-
tica] line at right angles to the top of
the chassis.

The aerial and oscillator coils are
mounted alongside the gang condenser
so that the back of the condenser is in
line with the centre of the oscillator
coil can. Also in this line, but between
the oscillator coil and the edge of the
chassis is fitted the first 1.F. transformer,
IF1, A line should be ruled along the
back of the top of the chassis. This
line should be 1Y inches in from the
back edge. It will be the centre line for
the LF. valve, V2, the second ILF. trans-
former, IF2, and the detector valve
socket, V3. The LF. valve socket, V2, is
placed on this line, and in line with
the space between the oscillator coil and
the first I.F. transformer. The second
LF. transformer is in line with the back
of the gang condenser. The spacing be-
tween the centre of the socket for V2
and the centre of IF2 will be 3% inches.
The same distance is allowed between

- the centres of IF2 and the V3 socket.
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The V1 socket is mounted in line with
the centre of IF1 and the centre of the
_ aerial coil can,

The socket for the output valve, V4,
and the electrolytic condenser, C9 are
mounted in line with the centres of 1¥1,
the oscillator coil. and the end of the
gang condenser. The centre of the V4
socket is 1% inches in from the edge of
th= chassis. The speaker terminals are
mounted in the corner of the chassis, as
shown in the illustrations. @ The aerial
and earth terminals, the power socket,
and the battery lead grommet, are
mounted along the back wall of the
chassis. In mounting the sockets, see that
the filament lugs of the V1 socket are
the lugs nearest the end wall of the
chassis. The filament lugs of the V2 and

RADIO SET BUILDER

the V3 sockets are the lugs n.arest the
back wall of the caassis. The filament
lugs of the output valve socket, V4, are
those closest to the end of the chassis.
This means that the sockets for V1 and
V4 face in opposite directions.

“The filament choke, FC, is plsced near
the output valve socket in the position
shown in the photograph. The resistor
R10 is mountedp on the end wail of the
chassis over the V2 socket.

Obtain a small piece of insulating
material and mount a solder lug on it.
The insulating strip is then miounted on
the underneath side of the chassis. just
behind the gang condenser. The hole for
the mounting bolt is drilled a quarter of
an inch back from the back of the gang
condenser, and a quarter of an inch from
the oscillator coil can.
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In assembling the components, place
a spring washer under each nut, so that
the nuts will not work loose with vibra-
tion. Also place a solder lug under the
nuts.

The ends of all the solder lugs should
be lifted up from the chassis, and an
earth network formed by soldering
lengths of heavy gauge bare bus-bar
from one solder lug to the next. Now
solder a length of bus-bar to the wiping
contacts of the gang condenser and con-
nect the free end of this bus-bar to the
earth network. The bus-bar will pass
through a hole drilled in the chassis at
the most convenient point. The wiping
contacts on the gang condenser are the
ones that bear against the moving plate

Needed to

THE LIST OF PARTS AND SCHEMATIC CIRCUIT DIAGRAM '
Build the Symphony Vibrator Four

CHASSIS: Measuring 1214 inches by Cl2: .5 mfd. shielded tubular con- R9: 500000 ohm 15 watt resistor.
7Y inehes by 2Y inches. denser. (T.C.C) (L.LR.C.
COIL KIT: Consisting of iron-core DIAL: Radiokes type D. R10: 16 ohm 300 milliampere wire
aerial and osciilator coil with built F-C.: Special low resistance choke wonnd resistor.
in padder condenser (Airmaster). (Van Ruyten), R1l: 1 megohm 1 watt resistor.
Cl1, C2, C3, Cl4: .1 mfd. tubular con- Gl, G2: Type G two-gang condenser. (LR.C.)
oA il 1Téé) % IF1, IFZ:) Air core battery, IF’s (Air- RlZI:R 1((:10.000 ohm % watt resistor.
- ; master). (LR.C.)
C‘i(.TC.?é) mfd. tubular condenser. R'l(.l 250)000 ohm 1, watt resistor. SOCKETS: 2 4~pin, 2 G-pin. 1 5-pin.
cs, Ci. cig S0l med. mica con- Bz S6000 ohm % watt resistor b ¥ e 0 i
ensers ¥
it ) g 3% 1 " " 4 Sundries: Wiring flex, nnts and bolts,
cs, CT: .)02 mfd. tubular condensers. Ri’»(-l T 1 s resistor. grid eilps. shields. shielded wirc
N ; nobs and terminals,
CS(T éogs) mfd. tubular condenser. R‘i('l R%,l)mﬁ Ohoiil LS ARERsEetoR B&ITTERY: 6-volt accumulator.
.C.C. ‘e 1 ) < asse.)
C9: 500 med. 12 volt electrolytic con- i ppy 0l Ohm Y% wall resistors.  yArVES: 106, 104, 1K6, 1D4.
denser. (T.C.C.) R7: 1 megohm resistor. (LR.C.) SPEAKER: Permanent Magnet type
Cl10: .5 mifd. tubular condenser. RS8: 250,000 ohm 1 watt resistor. to suit 1D4. (Rola.)
(T.C.C.) (LR.C) VIBRATOR: (Van Ruyten).
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assembly. Do not earth the lugs on the
bottom of the condenser, as they will
not function if this is done. The ﬁla-‘
ment circuits must be wired in the cor-
rect manner, or the set will be a failure.
The varidus biasses are obtained by the
voltage drop across the filament circuit of
the set, and if the valves are incorrectly
wired, the bias will be incorrect. For
this reason, too, the specified valves must
be employed.

" The negative filament lug on the V2
socket is connected to the chassis- and
to one lug on the resistor, R10. The
other lug on the resistor, R0, is con-
nected to the positive filament lug on
the V2 socket. = !

The negative filament lug on the V1
socket is connected to the- negative fila-
ment lug on the V3 socket. -

' The positivé filament lug on the V1
socket is wired to the positive filament
lug on the V3 socket.

' Connect the negative filament lug on
the V1 socket to the positive filament lug
on the V2 socket. Wire the positive fila-
ment lug on the V3 socket to the nega-
tive filament lug on the V4 socket. The
positive filament luﬁ on the V4 socket is
connected to one

choke, FC. The free end of the filament
choke, FC, connects to one of the switch
lugs on the battery switch SW.

Connect the positive of the electrolytic
condenser, C9, to the positive filament
lug on the V4 socket.. The negative of
the electrolytic condenser, C9, is connec-
ted to the chassis. Connect one lug of
the .1 mfd. condenser Cl4, to the posi-
t:ve filament of the V2 socket. The other
end of the condenser, Cl4, is earthed.

All of this wiring is done with ordin-
ary wiring flex, and is run around the
channel formed by the top, sides and
back walls of the chassis. Now connect
the earth terminal of the set to the
chassis.

Remove the coil can from the aerial
coil. Unsolder the Shielded lead and
connect a longer Shielded lead in s

ug on the filament .
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Another photograph of the recciver illustrating the piacement and wiring of parts
below the chassis..

place. The other end of this lead is con-
nected to the aerial terminal of the set.
Earth the White lead from the aerial
coil. Remove the Black aerial coil lead
and solder one lead of condenser Cl to
the lug from which you removed the
Black lead. This is the low potential end
of the secondary coil.

The Red lead from the oscillator coil is
wired to the oscillator plate lug on the
V1 socket. There will be two Yellow
leads attached to the oscillator coil. One
of these leads will come out through the
top of the coil can, and the other lead
will pass through the chassis. Connect
the latter Yellow lead to the oscillator

A keyed plan view of the receiver showing the arrangement of the component
parts on top of the chassis.

grid lug on the V1 socket. Connect one
lead of the resistor, R2, to the oscillator
grid lug on the V1 socket. The other
end .of the resistor. R2. is wired to the
negative filament lug on the V1 socket.
Make these leads as direct and short as
possible. The Black lead from the osc:l-
lator coil is earthed. .

Connect one end of resistor R3 to the
insulated solder lug that was mentioned
in the assembly instructions. This lug
should be spaced about half an inch nff
the chassis, and becomes the “B” plus
lug. To the other end of resistor R3 con-
nect the White lead from the oscillator
coil and one end of condenser C2. Earth
the other end of condenser C2.

The Blue lead from the first I.F. trans-
former, I.LF.1, is wired to the plate lug
on the V1 socket. Connect the White
iead from LF.1 to’the common “B” plus
ug. i

Now join the screen lug on the V1
socket to the screen lug on the V¢ soc-
ket and to the latter lug attach one end
of condenser C3. Earth the other end
of this condenser. Then connect the
screen lug on the V2 socket to one end
of resistor R4. The other end of resis-
tor R4 is wired to the common "B’ plus
lug. To the common “B” plus lug also —
attach one end of the non-inductive
condenser, C.12. The other end ot the
condenser is earthed. Note that one end
of this condenser is marked ‘‘ccnnect
to earth.” and sure that this i1s the
end of the condenser that you earth.

The Blue lead from the second LF.
transformer, 1.F.2, is connected to the
plate lug on the V2 socket. Soider the
White lead from I1F.2 to the conimon
“B” plus lug. The Yellow lead from
I.F.2 is connected to the detection diode
Jlug on the V3 socket. This is rhe diode
lug nearest the negative filament lug on
the V3 socket.

One end of condenser C5 is soldered to
the lug in LF.2, to which the Blue lead
connects. The other end of C5 has one
end of resistor R5. one end of resistor
Rl, and a piece of flex soldered to it.
The other end of the piece of flex is
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ALWAYS SPECIFIED

by The Listener In

® SPECIFICATIONS: Input Current, .75 amps. at 6 volts,

OBTAINABLE Output: 150 volts at 17 M.A. Fitted with 2 feet of

FROM ALL shielded cable with 4-pin plug, ready to plug immedi-

e e ately into standard vibrator receivers. Totally enclosed

PR eEnes in a steel dustproof case, finished with a durable black
@ crystalline lacquer.

Van Ruyten Vibrator

A Quality Product of Van Ruyten Radio Supplies.
RICHMOND, VICTORIA

Handbook No. 13 RADIO SET BUILDER Page Fifty-Five

w

:
:
:
:

|
|
|
;

Important Announcement!

OILS and other components which have been marketed by J. G. Parr
under brand name of AIRMASTER, will in future be marketed as

: PARCO components. The high standard of workmanship and tech-
nical skill which have been responsible for the efficiency of AIRMASTER
components in the past, will be continued in the new season’s PARCO lines.

LOOK THROUGH the Modern Circuits described PFOLLOW the guidance- of The Listener In

in this Handbook. Almuost invariably you will find experts and” use « PARCO Products for
AIRMASTER—NOW PARCO—Coits listed. . .. Quality.

TRF, Super-Het.,, and Other High Fidelity Power -Amplify-

Special Coils, lron and Air- ing Equipment.

cored Types.

Obtainable _from \/
MELBOURNE:

Laboratory Apparatus.

A, J. VEALL Pty. Ltd. ADELAIDE: PERTH:
HOMECRAFTS Pty. Litd. A. G. HEALING LTD. CARLYLE LTD,
HARTLEYS Pty. Ltd. OLIVER J. NILSEN Pty. L. ATKINS (W.A.) LTD.
A. G. HEALING LTD. NEWTON, McLAREN L1ID.

- J. G. PARR, 101 SCOTCHMER STREET, FITZROY, N.7., VICTORIA. Tel. JW4604
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wired to the second dicde lug an the V3
socket.

To the free end of resistor R5 attach
one end of resistor R6 and zarth the
other end of R6 to the metal framework
of the LF. transformer. Condenser Cj5
and resistors R1, R5 and R6 are all
housed within the coil can of LF.2. When
placing the can back into vosition, make
sure that none of the added components
will touch the can. A length of shielded
wire is attached to the free end of resis-
tor R1, the metal braiding being earthed
to the metal frame of the L.F.2 structure.

The other end of the braided lead is
connected to the low potential end of
the aerial secondary coil, in *he aerial
coil assembly. Earth the end of- the
metal braiding. " )

A lead ‘is then attached to the junction
of resistors R5 and R6 and connected to
the lug in -the first LF. transformer,
LF.1, to which the Black lead is wired.
Remove :the black lead. To the lug
just mentioned
also wire one end ~
of the .05 mfd.
condenser, C4.
Earth the free end
of condenser C4.

Remove the
Black lead of the
second LF. trans-
former, L.F.2, and
connect a length
of shielded wire
to the lug from
which you re-
moved the Black
lead. The ether
end of this shield-
ed lead is wired
to one of the outer
lugs on the
volume control
To this lug on VC
attach one "end of
the RF
condenser, C1l1.
The other end of
Cll is earthed.
The remaining
outer lug on the
volume control,
V.C, is connected
to the positive fila-
ment lug on the

V3 socket.
A  resistor of
100,000 ohms, R12,

has one end wired
to the centre lug
on the volume
control. The
other end of this
resistor is soldered
to one end of the
tubular condenser, C6. The other end
of condenser C6 has one end of resistor
RT soldered t¢ it. Earth the free end
of resistor  R7. A length of shielded
wire is attached to the junction of con-
denser C6 and resistor This wire
passes through a hole in the chassis near
the V3 socket and terminates m a grid
clip for attachment to the grid of V3.

Attach one end of condenser Cl10 to the
screen lug on the V3 socket. Earth the
other end of the condenser. To the
sereen lug on V3 also attach one end of
resistor R11. The other end of this re-
sistor is wired to the plate lug on the
power socket. Connect the plate lug on
the power socket' to the screen lug on
the V4 socket. A lead is then taken
from the common “B” plus plug to the
screen lug on the V4 socket. One lug of
condenser Cl3 is soldered to the plate
lug on V3. Connect the other lug of
condenser Cl3 to the negative filsment
lug on the V3 socket.

RADIO SET BUILDER

A further lead is taken from the screen
lug on V4. This lead terminates al one
of the speaker terminals.

Connect one end of resistor R8 and one
end of condenser C7 to the plate lug on
the V3 socket. The free end of R8 is
wired to the screen lug on V4.

The free end of condenser CT should
be attached to the grid lug on the V4
socket, Earth one end of resistor RY
and connect the other end to the grid
lug on V4. The plate lug of the V4 soc-
ket is wired to the “free speaker ter-
minal.

One side of condenser C8 is soldered
to the plate lug on V4 and the other end
of condenser C8 is taken to the screen
lug on the output valve socket V4. §

The filament lug next to the plate lug
on ‘the power socket is wired- to* the
switch lug to which the choke, FC, con-
nects: Join the other filament lug on
the power socket to the cathode lug on
the same socket and earth the junction.

At the rear of the set can be seen the aerial and the earth terminals, the vibra.tor
power input socket, and the two “A” battery leads arranged along the rear side
of the chassis.

A long length of shielded wire is at-
tached to the free lug on the battery
switch. This wire should be passed
through the grommet in the back of the
chassis and should be marked “A” plus
for identification. Another long piece of
shielded wire has one end earthed to
the chassis. This wire is also passed
through the grommet and should be
marked “A” minus.

Turn the chassis the right way up, and
connect one of the Yellow leads from
the aerial coil can to the stator lug on
the Gl section of the gang condenser.
A grid lead is soldered to the other
Yellow lead from the aerial coil can.
The single Yellow lead from the oscil-
lator coil can is attached to "the stator
lug on the G2 section of the gang con-
denser. - A piece of metal braiding
should be slipped off a piece of shielded
wire. This piece of shielding 1s slipped
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over the Yellow lead that comes out of

the top of the first LF. transformer, IFl,
Earth the shielding, and connect a grid
clip to the end of the Yellow wire.

This completes the wiring of the set.
The wiring should be thoroughly checked
over before the set is tested, _

The metal braiding on the braiced
wires should be attached to thé earth
network at a number of points to make
1t secure,

If all the wiring is correct, the vaives
and power plug may be piugged in.
The speaker should ge connacted and
the “A” minus battery wire connected to
the negative of the “A” hattery, The
positive of the “A” battery carries the
“A” plus battery wire.

The alignment of the set should be
carried out with a signal generator and
output meter, if maximum sensitivity is
desired.

For the assistance of those who vannot
have their sets aligned on a
generator, we will
describe the
method wused to
align with the aid
of broadcasting
stations.

The LF. trans-
formers should be
adjusted to 462.5
k.c. when they
leave the factory,
and the wiring
process should not
throw the calibra-
tion out very
much.

Tune the set to
a high frequency
station, such as
3XY. Remove the
trimmer from the
G1 section of the
gang corndenser,
and adjust the os-
cillator  trimmer,
G2, until the sta-
tion comes in at
the. correct posi-
tion on the dial.
Now adjust the
trimmer in the top
of the aerial coil
until best results
are obtained. It
may be necessary
to drill a hole in
.the top of the
aerial coil so that
the screw will
accessible, ”

After these ad-
justments, "turn
] the dial ta a sta-
tion such as 3AR, and adjust the
padder for maximum results. The gang
condenser should be slowly rocked
across the signal as the padder is ad-
justed. The padder is adjusted by a
screw-driver, and can be located inside
the oscillator coil can. Holes are already
drilled in this can.

Now re-tune the high frequency sta-
tion, and slightly readjust the aerial
trimmer for maximum results. The set
should then be tuned to 3DB, and the
LF. transformer trimmers peaked on
this station. The aerial for use with this
set should be about 30 ft. high, and not
more than 50 feet long. Make the aerial
as high as possible, but keep the over-
all length of the aerial and iead in to
75 or 80 feet.

If the set is to be used near 3 hroad-
casting station, then the aerial for local

4
A}

reception should be a very small one, or °

the set will overload and distort.
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Employing “the air-cell,” one of radio’s latest
developments for the man out-back, this ex-

tremely sensitive and selective four valve battery-
operated superheterodyne. receiver ' is. admirably
suited for the country listener.

HE man who is far re-
moved from electric power

facilities is very limited in
his choice of a radio re-

ceiver for he must have a set that

is sensitive and yet economical to
operate. The initial cost of a re-

ceiver is not very high, but if the:

battery replacement cost is ex-
cessive, the whole proposition
becomes prohibitive.

If an accumulator is employed
to supply the filament current for
a set then the set-owner must
have a standby accumulator or
must rent one while his normal
accumulator is being charged, if
he wants continuous reception.
This cost must be added to the
actual charging cost and the
freight on the accumulator.

In many cases this type of fila-
ment supply is far too costly or
impossible, so the set owner has
recourse to dry cells. Now dry
cells can be an expensive proposi-
tion, because battery valves are
designed to operate from an ac-
cumulator, and the voltage from
a bank of dry cells is not the
same as that of the accumulator.

This means that the valves must.

be either under powered if in-
sufficient cells are used, or a
wasteful resistance has to be
used to cut down an excessive

dry cell battery bank to the
correct voltage.

Furthermoré, the set owner has
to trust that the batteries are
fresh when sent to him or he will
not get very.Jlong life from them.
Lastly, if he orders a lot of cells
so ‘that he ‘will reduce his freight
costs he is liable to find that some
of them have deteriorated by the
time he wants to use them.

The newly announced Ever-
ready 'Air Cell overcomes the
weaknesses of both the accumu-
lator and the dry cell.

HE Air Cell looks like an accumu-
lator, but it is of radically different
internal construction. The Air Cell
comes sealed, and it will remain fresh
indefinitely as long as the seals are not
broken. To put the Air Cell into oper-
ation it is necessary only to fill it with
water. It will immediately rise to full
voltage, and will have a life of approxi-
mately 1200 hours of actual service at
its maximum discharge rate. When it is
completely discharged the Air Cell is
discarded, as it cannot be recharged. The
only care to be taken with it is to see
that the level of the water is correct, an
inspection once a month being ampie.
The actual service life of the Air
Cell is 600 ampere hours, which means
that with the set to be described it will
be possible to obtain almost a year’s ser-
vice from one Air Cell with a set in use
three hours a day. It must be borne in
mind that an Air Cell cannot be used
with any battery set without alterations
to the set.

The maximum current that can be
taken from the Air Cell is 0.65 ampere,

.

. S

and its operating voltage varies between
2.53 volts and 2.25 volts, the latter figure
being obtained at the end of the cell’s
life. Thus, if an ordinary battery set
using two volt valves is used with an
Air Cell, the valves will receive an ex-
cessive voltage, and their life will be
shortened. Any receiver that is to be
used with an Air Cell must have a
small fixed resistance inserted in series
with one of the “A” battery leads, so
that the voltage at the filaments of the
valves will be within reason.

If the precaution is taken of placing
the correct value of resistor in series
with one battery lead and the total fila-
ment drain of the receiver does not ex-
ceed 650 m.a., then an Air Cell can be
used with any two-volt battery-operated
receiver in place of the usual “A” bat-
tery. It must be borne in mind that the
resistance of the battery leads and cir-
cuit wiring must be taken into account
when calculating the value of resistance
to be used.

“B” battery consumption is another
important factor, as “B” batteries are
expensive. If the total “B” battery con-
sumption can be kept to less than 15
milliamperes, the set owner will be as-
sured of long service from his batteries.

The set to be described has been de-
signed to operate from an Air Cell and
to have a very low “B” battery drain.
Furthermore, it is sensitive and selective,
and will bring in distant stations with-
out interference from closer stations.

The set is a four-valve superheterodyne
using a 1C6 as mixer, a 1C4 as LF. am-
plifier, a 1K6 as combined diode detec-
tor, A.V.C. and pentode audio amplifier,
and a 1D4 as pentode output valve. The
valves are operated under economy con-
ditions, with the result that the total
“B” Battery drain is 12 milliamperes.
The output valve is operated in an over-
biassed condition in order to drop its
plate current, and although this results
in the drop of only a few milliamperes,
it is a saving which helps to give longer
“B” battery life.
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A pre-selector circuit using iron-cored
coils is employed while the intermediate
trequency amplifier uses high gain bat-
tery type air cored transformers operat-
ing at 175 k.c.

In constructing this set be careful to
follow the instructions exactly. Approxi-
mately 25 per cent. of the letters an-
swered in the Trouble Corner show that
the instructions have not been followed,
and as a result the set builder finds that
his set will not operate properly. Radio
set building has long passed the stage
when it was possible to.substitute dif-
ferent lay-outs, .resistors, condensers
and valves. With high gain valves and
coils it is imperative that lay-outs be
followed exactly.

The. gang condenser is mounted so that
its shaft lies along the centre of the

RADIO SET BUILDER

chassis. The condenser must be of the
type having the trimmers at the top
when the back of the condenser is to the
right of the shaft. Then the coils can
be mounted close to the condenser in
order to keep the leads short. If the
condenser is mounted so that the. plates
open between the condenser and the
coils the leads will be so long that the
set ‘will oscillate.

The aerial coil is mounted near the
front_of the -chassis and within half an
inch of the gang condenser. Immedi-
ately behind it is the oscillator coil, and
in line with both coils is the pre-selector
coil. The two LF. transformers and the
valve sockets for V1 and V2 are mounted
so that their centres are in line with

- each other and about one and a quarter

inches in from the back of the chassis.

s -
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The distance between the centres of
these two valves and the LF. trans-
formers is 2% inches.

On the rear of the chassis are
mounted the aerial and earth terminals
and the battery socket. The two speaker
terminals are fitted to the side walls of
the chassis near the output valve.

The combined volume control and
battery switch is placed underneath the
dial, while the small coupling coil, L,
is mounted underneath the chassis be-
tween the aerial and pre-selector coils.
The radio frequency choke, RFC, is
mounted under the chassis and alongside
the plate lug on the V3 socket. Other
components to be mounted directly to
the chassis are the .005 mfd. condenser,
Cl4, the 01 mfd. coupling condenser,

from gauge 18 aluminium,

COILS: Aerial, pre-selector,
oscillator for 175 k.c.
iron-core type).

C1, C2, C4, C6. C13: .1 mid. tubular
condensers (T.C.C.).

C3, Ci, C8, C9: .0001 mfd. mica con-

and
(Airmaster

~ THE LIST OF PARTS AND SCHEMATIC CIRCUIT DIAGRAM
Needed to build The "Air-Cell Battery Four

CHASSIS: 12in. x 8%in. x 3in., miade ..

Gl, G2, G3: Three-gang Stromberg
Carlson type G condenser,

IF1, IF2: 175 k.c. air core LF. trans-
formers (Airmaster).

L: Coupling coil (part of coil Kkit).

R1: 25,000-ohm 1-watt resistor. (L.R.C.)

R2, R3, R4: 50,000-ohm 1-watt resis-
tors (LR.C.).

R35: 75,000-ohm 1-watt resistor (L.R.C.).

R15: 560-ohm 25 m.a. wire-wound re-
sistor tagpcd at 125 ohms.

R16: 0.7-ohm wire-wound resistor to
carry 1 amp.

RFC: Radio frequency choke, -

VC: 500,000-ohm volume control, with
battery switch (LR.C.).

Valves: V1, 1C6; V2, 1C4; V3, 1K6;
V4, 1D4, and sockets. ...

ensers (T.C.C.). RS, R11: 250,000-ohm 12-watt resistors V4, 1D4, and sockets  (Ken-Rad.
C5: .05 mfd. tubular condenser (T.C. (LR.C.). Philips, Radiotron, Raytheon).
C) R7, RS: .5-meg. Y-watt vresistors Sundries: 1 dial, 1 '4-gin plug and
C10, CI11: .02 mfd. mica condensers (LR.C.). socket, 3 grid clips, 4 terminals, 3
(T.C.C.). R9: .l1-meg 1-watt resistor (LR.C.). valve shields, nuts and bolts, sol-
C12, C15: .5 mfd. tubular condensers R10, Rl4: 1-megohm 1-watt resistor der lugs, wiring flex, shielded wire, |
Cl4: 005 mfd. tnbular condenser (LR.C.). 1 “Air-cell” “A” battery, 3.45-volt
(T.C.C.). RI12: 5 megohm 1-watt resistor H.D. “B” batteries (Diamond, Ever
El: 25 mfd. 35-volt electrolytic con- (LR.C.). Ready), 1 permagnetic speaker to
denser (T.C.C.). R13: .25-meg. 1-watt resistor (L.R.C.). match 1D4 valve (Rola). |
[i
1§
= |
REC
o
o
R
CrA R3] <
H
TS/
1
b B+135.V |
RIS 80—
———AVMVVVA
SOCKET CONNECTIONS AS VIEWED FROM BELOW ‘—’25 o% ﬂ—'l 'J-E/
(4
T o
o) P SG
6 o R/6
Alo 0 O o LAAA——————0
O Pt
A O/ |47 ~F 1




Handbook No. 13

Cl10, and the automatic bias resistor,
R15

Condenser Cl4 is bolted to the bot-
tom of the chassis in the space between
the front wall and the V4 socket. Con-
denser C10 is mounted on the back of
the front wall near the volume control,
while resistor R15 is bolted to the chassis
bottom about one inch from the centre
line of the chassis and the V3 and V4
sockets. If resistor R16 has mounting
lugs it can be mounted on the back
wall of the chassis near the battery
socket.

Mount the sockets for V1 and V2 so
that the filament lugs will be nearest
the back wall. The other two valve
sockets are placed so that the filament
lugs are nearest to the end wall. The
filament lugs on the sockets are those
“lugs which correspond to the two large
holes in the socket. The battery socket
will correspond to the V2 socket for
markings.

In bolting down the various compon-
ents place a solder lug underneath each
nut.

Join all the solder lugs together with
pieces of tinned 16 gauge bus-bar.
The bus-bar should be straightened be-
fore wiring it into position. Connect
this earth network to the set’s earth
terminal. Also connect the wiping con-
tacts on the gang condenser to earth.
}f this is not done the set may oscil-
ate.

Any reference in the wiring to the
earthing of a component means that the
component is connected to the earth
network. Connect the negative filament
lug on each valve socket to earth. Join

the negative filament lug on the battery’

socket to one side of resistor R16. The
other lug on this resistor is earthed.

Connect together the positive filament
lugs on each of the valve sockets. The
positive filament lug on socket V1 is
then wired to one of the lugs on the
battery switch. The other battery switch
lug is connected to the positive filament
lug on the battery socket.

Next remove the shielded wire from
the aerial coil and substitute a longer
one. Connect the free end of this wire
to the aerial terminal of the set, earth-
ing the braid in several places. The
other wire from the aerial coil must be
earthed.

Connect the Yellow lead from the grid
end of the secondary of the aerial coil
assembly to the stator lug on the G1
section of the gang condenser. The
other end of the secondary coil is con-
nected to the nearest lug on the coupling
coil, L. While the coil can is off the
aerial coil, drill a gquarter inch hole in
the top of the can over the adjusting
screw of the small trimmer condenser
which is built into the coil assembly.
The lead to the Gl section of the vari-
able condenser is taken out through the
top of the coil can.

The Yellow lead from the pre-selector
coil is taken through the top of the coil
can to the stator lug on the G3 section
of the gang condenser. Another lead is
taken from the grid end of the pre-
selector coil. out through the top of the
can and terminated in a grid clip for at-
tachment to the grid of VI.

The other end of the pre-selector coil
is. wired to the lug on the coupling coil
to which the grid return of the second-
ary coil has already been wired. Then
wire one end of resistor Rl to one lug
on the coupling coil, L, and wire the
other lug on this coil to the free end
of resistor Rl. To this lug also con-
nect one end of the by-pass condenser,
8{ Earth the free end of condenser

SET
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This plan view of the receiver illustrates the arrangement of parts on top of the

chassis.

All components are key-lettered to correspond to the written description

of the set.

Connect one end of resistor R3 to the
oscillator gid lug on the V1 socket.
Earth the free end of R3. To the oscil-
lator grid lug on the V1 socket also
attach one lug of the grid condenser, C3,
The other lug on condenser C3 is wired
to the grid end of the oscillator coil
(Yellow lead). The padder condenser
PD, is built into the oscillator coil and
is already wired into circuit.

The plate end of the oscillator plate
coil is connected to the oscillator plate
lug on the V1 socket. Next connect the
stator of the G2 section of the gang con-
denser to the grid end of the oscillator
grid coil by taking the lead through the

. tog of the coil can.

onnect the plate end of the primary
of IF1 (Blue lead) to the plate lug on
the V1 socket. The other end of the
i)rimary of IF1 is connected to the plate
ug on the battery socket. One end of
resistor R4 and one end of condenser
C4 are joined to the screen grid lug on
the V1 socket. Earth the free end of
condenser C4.

The free end of resistor R4 is con-
nected to one end of resistor R2, and
the junction is wired to the plate lug
on the batery socket, this being the
“B” plus battery lug. One end of con-
denser C2 is earthed, and the other end
connected to the free end of resistor
R2. This i'unction is then wired to the
“B” plus lead from the oscillator plate
cotl (White lead).
densers and resistors can be seen in the
photograph between the V1 socket and
the chassis wall.

The grid end of the secondary of IF1
is wired to a grid clip, so that it can be
connected to the grid of V2. The low
potential end of the secondary of IF1
1s wired to a Black lead. This lead is
connected under the chassis to con-
denser C5 at a point where the Black
lead emerges through the chassis. Earth
the free end of condenser C5

Remove the can from the second LF.

This group of con- .

transformer, IF2, and solder one lug on
condenser C8 to the lug on the trimmer
condenser, which corresponds to the
plate end of the primary windin% of the
transformer. A Blue lead will have
been wired to this point by the coil
maker. To the other end of condenser
C8 attach one end of resistor R7, one
end of resistor R6, and a length of
Green wire. To the free end of resis-
tor R7 attach one end of resistor R8, and
earth the free end of resistor R8 to the
framework of the coil assembly.

. Attach a length of Red wire to the
junction of R7 and R8. Note that resis-
tors R6, R7 and R8 are all of the % watt
type.

The Green lead is connected to the
positive diode lug on the V3 socket.
The Red lead goes to the junction of
condenser C5, and the Black lead from
IFl.  The high potential end of the se-
condary of IF2 is wired to the negative
diode {ug on the V3 socket. A length
of shielded wire is connected to the free
end of resistor R6. This shielded wire
is taken along the back of the chassis,
and then up to the coupling coil, L,
where it is connected to the junction
of L and condenser, CI. Earth the
braiding in several places.

Remove the Black lead from the low
potential end of the secondary of IF2
and substitute a length of shiclded wire,
This wire is taken along the back of the
chassis and then along the centre of
the chassis to the volume control. It is
connected to the right-hand volume con-
trol lug, looking at the volume control

" from the back. The “B” plus end of

the plate coil of IF1 has a White lead
coming from it. This lead is wired to
the plate lug on the battery socket. The
remaining outer lug on the volume con-
trol is wired to the positive filament
lug on the V3 socket.

At this point it is advisable to start
the wiring of the last stage valve, and
work backwards, as the assembly will
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ve easier. The plate lug on tnc battery
socket is connected to one of the
speaker terminals on the chassis, thence
1o the screen lug on the V4 socket. This
tug is also connected to one lug on the
condenser, Cl4. The other speaker ter-
minal is wired to the plate lug on V4,
thence to the free lug on condenser Cl4
Now wire one lug of the RF choke to
the plate lug on the V3 socket.

To the plate lug on the V3 socket
also attach one lug of the condenser C9.
The other lug on this condenser is sol-
dered directly to the negative filament,
lug on the V3 socket.

To do this the lugs on condenser C9
are bent so that the condenser fits right
across the socket.

To the free end of the RF choke, RFC,
attach one end of the plate resistor,
R13, and one lug of
the coupling con-
denser, Cl1. The free
end of resistor Rl3
is wired to the
speaker terminal
which connects to
the screen lug on
the V4 socket. The
remaining lug on
condenser CI1 is
connected to the
grid lug on the V4
socket and to one
end of the grid
resistor, R14. The
other end of resis-
tor R14 goes to the
end of resistor RI15
nearest the velume
control. Also attach
a wire to this end
of resistor R15 and
wire it to the grid
lug on the battery
socket. Now connect
the negative of the
electrolytic conden-
ser, El, to the same
point on R15. Earth
the positive of El
?{ig t?le other end of

Connect one_ side
of condenser C6 to
the screen lug on
the V2 socket and
earth the free ena
of the condenser.
One end of con-
denser Cl13 is then
attached to the
screen lug on the V3
socket and the free
end of the condenser earthed.
One end of resistor R5 is attached to
the screen lug or socket V2 and the
otker end of the resistor wired to the
screen lug on the V4 socket One end -
of resistor R12 is soldered to the screen
lug on the V3 socket and the other
end of resister R12 goes to the screen
lug on the V4 socket. g

In practice resistor Rll passes under
resistor R13, the plate "coupling resistor, -
and between the RF choke and the wall
of the chassis. Resistor R5 is placed -
parallel with ‘resistor R12, but is located
on the opposite side of the RF choke.

One lug on condenser CT7 is wired to -
the volume - control lug to which, the .
shielded wire .connects. The other: .gxl'g
on condenser C7 is earthed.to one: of,the
bolts which . secures “condenser, CH..t0
the front chassis wall. P g

The volume control is mounted with
the lugs towards the bottom of the
chassis. One end of resistor R9 is wired
to the centre lug on the volume control
and the free end of this resistor is taken

below the chassis.
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to that end of condenser Cl10 which is
nearest the edge of the chassis. To the
other lug on condenser C10 attach one
end of resistor R0 and a length of
shielded wire.

Take the shielded wire down the
centre of the chassis, alongside the wires
to the volume control, the battery
switch, and resistor R15. It is taken to
within about three inches of the back
wall of the chassis, then bent at right
angles until it meets the V3 socket. A
hole is drilled in the chassis about a
quarter of an inch away from the V3
socket, and the shielded wire is passed
through this hole. Solder a grid clip

to the end of the braided wire for con-
nection to the grid of the V3 valve.
Solder the shielding on the wire to earth
in several places.

Another photograph of the receiver showing the placement and wiring of parts
This illustration should be closely studied before the con-

struction of the set is commenced.

The free end of resistor R10 is at-
tached to one end of resistor R1l and
one end of condenser Cl2. [Earth the
free end of condenser Cl12 and connect
the free end of resistor Rll to the tap
on resistor R15.

To complete the wiring, solder one end
of condenser C15 to the plate lug on the
battery socket. Earth the other end
of condenser Cl5.

Most of the wiring is_ passed - around
the back wall -of the chassis; flie end
wall. with the speaker terminals,” and
alq? _the line of solder lugs under the
coi.

scribed, .
The battery cable is made up of four
leads attiched.to a four-pin plug.
Red: lead conpeets to sthe positive fila-
ment. pin, a Black: lead: to the negative
filament pin, a- Green “wire to. thé-plate
pin, and a Brown' lead 'to the grid pin.
The Red lead is “A” battery postive,
the Black lead is “A” battery negative,
the Green lead is “B” battery positive,
and the Brown lead is “B” battery nega-
tive. The Red and Black leads must be

olding nuts. Some of it also passes -
down the centre of the chassis as de- .
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five feet in length and must be stan-

dard 10-strand Beldon hook-up wire.
If other wire is used or different lengths
are employed, the valves will not re-
ceive the correct filament voltage.

In this set we have calculated the fila-
ment resistance values so that the valves
will be operating with 2 volts on the
filament with the air cell in a half-
exhausted condition. When the air cell
is nearing the end of .its life the volt-
age at the valve filaments will. be a
little under 2 volts, but this is not
detrimental to them. -

A pilot light must not be used with
the set or the current drain on the air
cell will be too great, Three 45-volit ‘B”
batteries are required for the HT sup-
ply. These batteries are_connected in

series.

When the set has
been completed and
the wiring checked,
the batteries . valves,
and speaker should
be “econnected. At-
tach a. good earth to
the earth’ terminal

and wuse a good
aerial wirsd to the

. aerial terminal.
With the set
switched on, the

junction of resistors
R15 and "Rll should
show 1.5 volts ncga-
tive with respect to

the chassis. The
junction of R15 and
R14 should show

.six volts negative
with respect 1o chas-

sis. If these 'values
are not cbtained
with a “B” battery

drain of 12 m.a.. the
clips on the resistor
R15 should” be al-
tered to give the in-
dicated voltage. In
ordering resistor R15
it would be advis-
able {0 specify a re-
sistor of 500 ‘ohms
with the clip in
position. * If this is
not done. you may
receive a resistor in
which the shorting
effect of the clip has
not been allowed for,
and as a result the
total resistance is

. less than 500 ohms.

The IF transformers should be aligned
to 175 k.c, as has been described on

many occasions. Then the RF portion.

of the set is aligned. Tune to-a sta-
tion low down on the dial. Remove the
trimmer from the Gl section of the gang
condenser. The oscillator trimmer on
G2 is adjusted to set the station at the
desired point on the dial, and then the
trimmer on G3 and the trimmer in the

. aerial-coil can be adjusted for maximum

volume.

Then tune in a statign near the top
of the dial and adjust the padder in the
usual manner, .

It will be found that, although the set
is very selective, the ‘tone is quite good,
The aerial should be as high as possible,
and the flat top about 50ft. long. If the

_ many little wiring, precautions described

are followed, the set-bumilder will have
a very sensitive receiver that will not
squeal through unwanted regeneration.

e will also find that the set is very
light on batteries, and is a worth-while
proposition for any country listener.
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OPERATED WITH AN EVEREADY
AIR CELL BATTERY IT ASSURES:

., Over 1,000 hours of trouble-free
"A" battery operation.

. No recharging whatsoever.

thousandth hour as at the first.

1
2
3. Constant power, as strong at the
4. Unusual sensitivity and selectivity.
5

. Economical operation.
The set you have always desired
~the Battery you always hoped for

S.E.A.1

EVEREADY i

‘EVER READY CO. (AUST.) LTD., SYDNEY
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ERE is a receiver into the
design of which we have

put an extraordinary

amount of effort in the
endeavor to develop a set which
would combine sensitivity with
real tonal quality. So successful
have our endeavors been that we
claim the set represents the very
best obtainable with existing
equipment and could only be bet-
tered with the use of more valves
and with a re-designed if. am-
plifier system.

This is no fairy story. Careful
measurements have proved the
set to be excellent from the view-
point of tonal quality. The com-
bination of the A.W.A. Inverse-
feedback system and a really dis-
tortionless diode second detector
has reduced harmonic distortion
to a negligible proportion. The
power output under normal
operating conditions reaches a
maximum of some four watts, a
figure which can only be exceed-
ed with similar distortion-free
characteristics by a pair of 45’s in
push-pull.

Employing a triple wave sys-
tem the set tunes from 9 to 75
metres and from 200 to 550
metres. Change-over from one
band to another is effected by
means of a conventional switch

SET BUILDER
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A really outstanding receiver! Using all modern refine-
ments, this first class A.C. operated super-heterodyne

is capable of sensitivity, selectivity and purity of repro-
" duction which is astounding.

system. Despite the wide fre-
quency range covered on the
short-waves the receiver’s sensi-
tivity is really high and exceeds
that of most conventional dual or
all-wave sets.

This is due to the care taken in
the design of the tuning system
as well as to the selection of
valves used in the receiver.

The latter are of the metal type
and include the 6L7 injector-
mixer tube. A separate oscillator
provides more stable operation
on the short-waves and enhances
the set’s sensitivity by permitting
a hisher conversion gain from the

6L7 than would be possible were

a 6AT7 mixer tube used to re-
place it and 6C5. The 6C5 sep-
arate oscillator is working under
modified electron-coupling condi-
tions, a fact which results in ex-
treme stability and extensive
wage range coverage.

E do not claim that this receiver
is an easy one to build. The con-
struction and wiring into circuit of
the short-wave coils is a task which well
may daunt the novice. However, for the
experienced constructor the job will not
present any real difficulty and he will
have the reward of knowing that he
has built an ultra-modern set whose per-
formance cannot be duplicated by any
other type of commercial or home-built
set of similar dimensions.
Apart from the employment of the
separate oscillator and the 6L7 mixer
tube the r.i. section of the receiver has

no particularly outstanding features. The
coil design, however, is responsible for
most of the short-wave efficiency.

It i1s in the audio séction of the set
that greatest care has been taken. An
examination of the second detector and
audio circuits will reveal apparently
complex circuiting, but a short explan-
ation of the whys and wherefores of
the various components will speedily
prove the simplicity of this section of
the set. )

First let us explain that sensitivity has
been sacrificed to fidelity in the second-
detector-audio stages ok the set. By
changing the values of a few componernts
and by revising the wcircuit slightly it
would be possible to increase the gain
tenfold. On the other hand, this increase,
in gain would be attended by a corre-
sponding drap in tonal quality. As the
receiver is we claim that the reproduc-+
tion is well nigh perfect as far as the
audio channe! is ccncerned. - y

The sacrifice of sensitivity has been
made mainly in the- second- detector
stage. It will be noficed that a 6HS§
double diode tube has been used. The
idea of this is to confine the function
of detection to an entiFély isolated tube
and thus to prevent the r.f. component
of detection from' entering the audio cir-
cuit, as it would if a diode-triode or
diode-pentode were used. This tube also
possesses the advantage that it simplifies
the a.v.c. system and readily enables
delay voltages to be applied to it witi-
out complicating other parts of the
circuit.

The loss characteristic is due to the
use of an extremely low load resistor.
The normal diode load resistor has a
value of 500,000 ohms. Under these con-
ditions the diode, contrary to the belief
held by most radio technicians, is not
linear and is incapable of handling deep-
ly modulated signals without distortion.
Furthermore, the shunting effect of the
grid resistor in the audio circuit un-
balances the detection characteristic by
varying the diode load resistance. That
is a rather troad way of discussing the
matter, but in effect is what happens.
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By reducing the value of the diode
load resistor and keeping that of the
audio grid resistor high, the parallel re-
sistance of the two is not materially
changed. However, less voltage is devel-
oped by a given current flowing through
1020 ohms than is developed through
10,000 ohms. Consequently the available
detection voltage. and thus the voltage
fed to the audio circuit, is lowered when
‘a low value diode load resistor is used.

With the idea of still further improv-

RYAYDIIO AT SSTEST BUILDER

ing the detection characteristic by en-
suring that the diode shall work on a
favorable point on its operating curve,
the load resistor has been split and only
a pc... of the rectified voltage is fed
to the audio amplifier.

In the present case the proportion is
5-6th. Naturally, the output of a diode,
although preceded by sensitive if. and
rf. amplifiers, is insufficient to drive the
average pentode even on the powerful
signals of local stations. Consequently
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it is necessary to include a high-gain
driver audio stage between the diode
and the output tube. Because Inverse-
Feedback, with its resultant power
wastage, is used it is essential that the
audio driver shall have exceptionally
high gain, This is achieved by am-
ploying a €J7, the metal tube replica of
the 57 and the 6C6.

The output tube is a 6F6, glass type 42.
The 6J7 is operated under normal voltag-
ing conditions. as is the 6F6. It will be

Needed to

CHASSIS: Measuring 14 inches by 9%
inches by 3 inches.

COIL KIT: Consisting of Ironscore
Aerial, R.F., and Oscillator coils for
465 K.C. (Airmaster).

Short-wave Coils: See Text.

CI, C2, C4, C6, C13: 1 wnfd. tubular
condensers. (T. .C.)

C3: .05 mid.

(T.C.C.)

C5: 02 mfd.
(T.C.C)

C1, C8 Cl{, C19 .0001 mfd. mica con-

densers. (T C.)
C9, Cé éCli 02 mfd. mica condenscrs

tubular condenser.

tubular. condenser.

(T )

C10: .00005 mfd. mica condenser.
(T.C.C)

C12. C15: 25 mfd. 35 volt electrolytic
condensers. (T.C.C

Cl";l" C20. 5 mfd. tubular condensers.

C18: 0l mfd mica condenser. (T.C.C.)

CH: Special low resistance filter choke
(Lewbury).

DIAL: To suit gang condenser.

DS: Dynamic speaker .2500 ohm field
to suit 6F6 (Roia).

El, E2, E3: 8 mfd. 500 volt elcctrolytic
condensers (T.C.C.)

Gl1, G2, G3: Three gang type F con-

The List of Parts and Schematic Circuit Diagram
build THE GLOBE GIRDLER SUPER 8"

denser without trimmers (Strom-
berg Carlson).

IF1, IF2: 465 K.C. air core interme-
diate frequency transformers (Air-
master).

PADDERS: See Text.

PT: Powe:x transformer, 385-0-375, 5
volt 3 ampere, 6.3 volt 3 ampere, 6.3
volt 3 ampere.

R1. R3: 250,000 ohm Y% watt resistors.
(LR.C.)

R2, R4, R5: 350 ohm 25 milliampere
wire-wound resistors.

R6: 10,000 ohm Y. watt resistor (I.LR.C.)

R7, R21: 50,000 ohin !5 watt resistors.
(l R.C.)

R8: 2 Megohm 1 watt resistor. (I.R.C.)
R9: .5 Megohm 1 watt resistor.

(LR.C.)
Rl(i:R300,000 ohm one watt resistor.

(LR.C.)
R11: 200,000 ohm 1 watt resistor.
(IRC)
Rl(2l R‘l_:s) 1 megohm 1 watt resistors.
R13: 2000 ohin 25 milliampere wire-
wound resistor.

R14: 15 megohm 1 watt resistor.
(LR.C)
R16: 250,000 ohm 1 watt resistor.
(LR.C))

R17: 100,000 ohm 1 watt +<esistor.
(LR.C.)
Rlsl: }:l 000 ohm 1 watt resistor.

R19: 350 ohm 100 milliampere wire-
wound resistor.

R20: 50 ohm 100 mlll]ampere wire-
wound resistor.

SOCKETS: 8 Octal sockets, 1-6 pin
socket, 1-4 pin socket (Tasma).
VALVES: 2-6K7, 1-6L7, 1-6H6, 1-6J7,
1-6F6, 1-6C5, 1-5Z4, and a 6E5 magic
Eye. (Kenrad, Philips, Radiotron,

Raytheon.)
VC: 500,000 ohm potentiometer. (Fer-
ranti.)

SW: Three gang 5 contact wave
change switch. (Yaxley.)
SUNDRIES: Wiring flex, nuts and

holts, magic eye mounting bracket,
shielded wire, solder lugs, a snall
quantity of tinned wire, 4 metal
valve grid clips, 3 knobs, 3 insulat-
ed terminals, a 6 inch length of
good quslity 3 inch diameter for-
mer, a reel of 22 gauge tmned cop-
per wire, a reel of 26 D.S.C. wire,
a small quantity of 34 gauge DSC
wire, aluminium shields, 8§ M.E.C.
type trimmmer condensers, a rubber
gﬂrommf-,tt. and a I‘ength of power
ex.
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noticed. however, that extreme care, as
evidenced by the inclusion of a doubly
by-passed radio frequency choke, has
been taken tc¢ ensure that no r.f. shall
enter the audio system.

In order still further to increase the
potentia] developed across the detection
diode, the diode load resistor has been
returned to positive point on the bias
resistor for the 6F6, This has the effect
of applying a potential of nearly two
volts to the detection diode. This, with
the incoming signal, means that there
will be something like 12 volts developed
across the diode load resistor under nor-
mal local signal conditions. The result
is that detection or demodulation is
linear and the tonal quality is consider-
ably improved.

Since we developed this method of de-
tection the A.W. Valve Co. has produced
an almost identical circuit which it
claims is to ali intents distortionless.

Bearing this in mind, we believe that
the overall distortion of the detector-
audio system used in the present re-
ceiver is less than 4 per cent. as com-
pared with the normal 30 per cent. dis-
tortion encountered even in allegedly
high quality pentode output sets.

Our curves show that, fed into a re-
sistive load., the audio side of the re-
ceiver is flat within 1 d.b. from 50 to
above 10,000 cycles. The comparatively
poor performance under actual reception
conditions is due to the selectivity of

RADIO SET

BUILDER

Another photograph of The Globe Girdler Super “8.”
the wiring and placement of parts belpw the chassis,
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This illustration shows

Circuit Diagrams of the Coils and Multi-Switch Wiring Connections
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Two interesting curves which
will give the reader an idea
of the remarkable tonal
quality which can be ob- (9]
tained from this receiver.
Curve B is the overall re-
sponse of the receiver, whilst
Curve A is that of the audio
frequency section of the cir-
cuit, Both readings were
taken with the output of the
receiver fed into a resistive
load.

A
gl

4

o A

-F
o) Q O
N %%'ﬁ'\

100
200
300

400

600
&00
1000

2000
JOooo
4000
5000
7000
10000

the r.f. and if. amplifiers, and points out
the necessity for band widening.

However, many people who profess o
be good judges of tone guality may con-
sider that the “highs” predominate in
this receiver. To these our answer is fo
employ a baffle capable of reproducing
the now notes in.'their true perspective.
Possibly an acowstic labyrinth is the
most compact and economical way of
overcoming this difficulty of adequate
Jow note response.

For goodness sake, bearing in mind
our statements regarding the response
characteristics of the audio section of
:hel set, don’t attempt to fit a tone con-
rol.

A complete analysis of the audio sys-
tem will show that one section of the
twin diode 6H6 is employed as a de-
tector, whilst the other functions as the
a.v.c. rectifier tube. The diode load,
comprising the 10,000 and 50.000 ohm re-
sistors, R6 and R7, has been made ab-

normally low in order to reduce distor-

tion. From the junction point of these
resistors the audio®signal is fed off
through the r.f. choke. RFC, and the .02
mfd, coupling condenser, C9, to the grid
of the driver audio tube, V5.

The detection diode of the 6H6 has its
cathode returned to ground, but for rea-
sons already mentioned the diode load
resisior is reti'rned to the a.v.c. cathode,

which is operated at a point some 2
volts above ground. The latter potential
is obtained by returning the second
cathode of the 6H6 to a 50 volt section
of the 400 ohm. bias resistor for the 6F6.

Note that the grid feed to the magic
eye tube, 6Ej5, is carried through a de-
coupling network comprising the 2
megohm resistor, R8, and the .02 mfd.
by-pass condenser, C17. The Inverse
Feedback system used in the final audio
stage is a normal one and provides about
.10 per cent. feedback.

In a high guality high gain receiver it
is essential that due care be taken with
the a.v.c. system. The main thing to
guard against is distortion due to
the fact that large signal voltages are
applied to valves operated in an over-
biassed condition. In the present ar-
rangement it is the 6K7 if. amplifier
tube which has to be watched. 4

It is never desirable to apply a.v.c. to
a standard mixer tube such as a 6A7, but
with the 6L7 injector type tube no.fre-
quency drift or similar trouble is likely,
even on short-waves, when a.v.c. is ap-
plied. It will be seen that control is ef-
fecled on three tubes. The full a.wv.c.
voltage is applied to the r.f., 6K7. Half
the control voltage is applied to the 6L7
and one-fifth of the a.v.c. voltage is ap-
Elied to the 6KT7 if. tube. This is done
hy means of the potentiometer formed

This plan viéw “of the receiver illustrates the arrangement of pai{s on top of the ~

chassis.

All components are keyed to correspond to the writien description of

the receiver.

by the three resistors, R9, R10 and RIl.
Note also that the by-pass condensers,
Cl, C2 and C5 have been similarly
proportioned. Under this method of
a.v.c. full but not over-control is ob-
tained and the 8K7 if. tube is never fed
with a strong signal whilst it is over-
biassed.

. Each of the three controlled tubes is
initially biassed by means of its cathode
resistor.

In the oscillator stage, it will be seen
that a modified form of electron coupling
has been employed. In this arrangement
the necessary feedback has been ob-
tained by returning the oscillator tube
cathode to ground through a portion of
the grid coil. Under these conditions it
is necessary for the padder condenser to
be placed in the “high” side of the cir-
cuit. Fixed padding is used on the high
frequency s.w. band, but variable pad-
ders are used on the low frequency and
broadcast bands.

In any high quality receiver, where
the low note response is likely to be
good, care is necessary in designing the
power unit to see that no hum shall be
present. This has been achieved in the
present case by connecting an extremely
low resistance filter choke between the
power transformer and the aker field
which serves as the main filter chdke.
These two chokes. and the three 8 mfd.
condensers, El, E2 and E3, ensure a prac-
tically hum-free power supply. ote,
though, that CH has a d.c. resistance of
only one quarter of an ohm. Larger
resistance chokes will résult in a volt-
age drop which will ﬁrevent the tubes
being supplied with their correct plate
potentials unless the output of the
power transformer is raised sufficiently
to compensate for the potential drop
across the choke.

Turning to the actual construction of
the receiver, we find that it is built up
on a chassis measuring 14 inches in
length, 9% inches in width, and 3 inches
in depth. The top and under chassis
illustrations of the finished set will give
intending constructors a good idea of
the placement of the “various com-
ponents, but a few words on the coil
system may not come amiss. The
broadcast coils are conventional Air-
master types and are mounted in their
cans on the top of the chassis,

Underneath the chassis is the three-
gang Yaxley wave changing switch. The
spacers between each section of this
switch have been extended so that when
the switch has been secured to the front
of the chassis the first gang of the switch
is 14 inches from the front, the middle
gang is 3% inches from the front, and
the third gang is 5% inches from the

(Continued on Page 72)
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THE UN
MIDGET

Suitable for use on A.C. or
D.C. mains, this compact six
valve super-heterodyne re-
ceiver incorporates all the
latest technical refinements.

HE tendency of modern

set designs is to reduce

the physical dimensions of

all receivers to the abso-
lute minimum.

We find numerous A.C. receiv-
ers produced in midget form to
cover a variety of designs and
uses. We find also many battery
operated midget sets both for
fixed and portable use.

The majority of these receivers
are for use on the broadcast
band, although gradually duai-
wave receivers are being pro-
duced in midget form.

In the matter of midget sets
the A.C.-D.C. receiver has been
badly neglected.

When a set of this type was
contemplated it was decided to
make it a dual-wave job and to
make it a real midget as far as
size was concerned. How well
the finished receiver complies
with these specifications is evi-
denced by the fact that the over-
all dimensions of the receiver are
103 inches by 6 3-8 inches by 8
inches. It is a real midget in size,
yet its extremely high sensitivity,
averaging 5 micro-volts over both
the broadcast and short-wave
bands, prove it to be a giant in

performance.
A contemplating the building of the
receiver may not come amiss.
There are many catches in designing and
:)uilding a high gain midget set of this
ype. 7
In the first place high gain is of no use
if the receiver is. not:perfectly stable in

FEW words of warning to those

RADIO SET BUILDER
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VERSAL DUAL-WAVE

A frent vicw ot the finished receiver. The controls required to operate this
set are (from left to right) the volume control, the main tuning control and
thre band switching control.

operation. This stability is not hard to
obtain providing care is taken in the
layout of components te ensure short
direct leads.

The use of shielding and the manner
in which this shielding is .carried out
is another great factor in the final sta-
bility of the set. It is useless for any
person who ‘has not had a little experij-
ence in the construction of a high gain
multi-valve receiver to attempt the con-
struction of this set. He will only bring
on himself trouble due to the necessity
of watching each technical point as the
set is being constructed.

Those who build the receiver should
stick to the layout and design exactly
as it is set out here if R.F. oscillation
and instability are to be avoided. Par-
ticularly does this apply to the shielding
of the R.F. and mixer valves both above
and below the chassis.

A glance at the schematic diagram of
the receiver shows that it consists of a
radio frequency amplifying stage fol-
lowed by a mixer sta%e emplog'mg the
well-known Continenta of Octode
convertor. This in turn is followed by
a single intermediate frequency ampli-
fier operating on an intermediate fre-
quency of 462 k.c.

A duo-diode triode valve performs the
functions of diode second deteetor, auto-
matic volume control first stage
audio frequency amplifier. The output of
this valve feeds into a pentode output
valve capable of large outputs with neg-
ligible distortion.

The intermediate frequency transform-
ers are of the iron-core type to allow of
maximum results being obtained from
the intermediate frequenc amplifier
stage. Full A.V.C. is applied to the R.F.
valve whilst half of the A.V.C. voltage
is applied to the LF. valve. -

An interesting point about the A.V.C.
system is that it automatically furnishes
the correct minimum bias for the R.F.
and LF. valves, thus eliminating the
necessity for bias resistors for each of
these stages.:

It will be noticed that great care has
been taken to see that no stray R.F. volt-
ages can leak through' to the audio“sec-
tion of the receiver. filter consisting
of a small fixed resistor is placed in the
grid feed of the audio amplifying section
of the second detector valve, whilst in
the plate circuit of -same valve an
efficient filter consisting of an R.F.C. and
two small bypass condensers has been
connected. These effectively prevent stray
R.F. from entering the audio stages and
setting up distortion. -

The first step in the construction of the
set is to obtain the necessary parts and
to lay out the chassis. Providing the-
parts specified in the parts list are em-
ployed there should be no necessity to
depart from the overall dimensions of
the original receiver.

The general lay-out can be seen from
the photographs showing the top and
under-chassis views. However, certain
shielding is essential and the photographs
do not show this to advantage. There-
fore it will be as well minutely to des~
cribe the layout and the procedure to be
adopted in the assembling of the com-
ponents. -

The first step is to position the gan
condenser and its assogiated tuning dia
in the centre on top of the chassis.

Having positioned the gang condenser,
solder leads to the fixed place lugs on
each section and pass them through Yin.
holes drilled directly below the lugs. To
the left of the gang condenser mount the
two electrolytic condemsers, lettered El
and E2 in the plan photegraph.

The socket for the reetifier valve, V6,
should be bolted in place in the rear left-
hand corner of the is, with the
socket for the pentode output valve, V3,
in line with it along the vear edge of the
chassis. The socket for the barretter, B,
mounts as closely as possible to these
two sockets, but midway between them.

To the right of the gang condenser are *
mounted the sockets for V1 and V2, the -
two intermediate frequency transformers,
IF1 and IF2, and the seekets for V3 and
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V4. Before mounting the LF. trans-
formers, IF1 and 1F2, slight additions and
alterations must be made to these com-
ponents. =

Remove the can from IF1 and unsolder
the Black lead from its lug, Replace
this Black lead with one of shielded wire
about 6in. long, taking care to see that
the metal braid does not brush against
the two windings, The .05 mfd. tubular
condenser, C9,- should -be soldered from
this lug to the outside metal braid of the
shielded wire and the can replaced.

RADIO SET BUILDER

In the case of IF2 the Black lead must
be replaced with one of shielded wire
about 12in. in length and the .0001 mfd.
mica condenser soldered to the lug to
which the Green lead connects. To tae
vacant lug of this condenser soller a
lead long enough to connect to one of
the diode lugs of the socket for V4.

Shields are provided between the
sockets for V1 and V2 as follows:—A
shield is bolted in place against the right
hand side of the gang condenser.. The
socket for the R.F. valve, V1. bolts in

Page Sixty-Seven

place as close to the rear wall of the
chassis and-as clese to this shield as pos-
sibile. In ‘mounting the socket for ihe
mixer valve, V2, leave only sufiicicut
space beiween this socket and the socket
for V1 for the small cross shield which
may be seen from the plan photograpn of
the set.

In - the original set this small cross
shicld and the shield separating VI and
V2 from V4 and IFT2 were weided to-
gether for ease in mounting. The sachet
for V4 bolts in place in the rear right

CHASSIS: Measuring 103 inches by
6% inches by 3 inches, complete
with dividing shields. (See text.)

COIL KIT: Consisting of type DWC

aerial, R.F, and Oscillator coils
(Radiokes).

Cl: .0005 mfd. tubular condenser.
(T.C.C.) '

C2(,TC24: .01 mfd. tubular condenser.

C3: .1 mfd. tubular condenser (see
text).

C4, C5, €6, C8, C25: .1 mfd. tubular
condensers. (T.C.C.)

Ci7, C10, C11: ,0001 mfd. mica con-
densers. (T.C.C.)

€Yy, C22, C23: .05 mid. tubular con-
densers. (T.C.C.)

C12, Cl(;l: .02 mfd. mica condensers.

(T.C.C.)
| C13, C20, C27: 25 mfd. 35-volt elec-
trolytic - condensers. (T.C.C.)
|| C14, C15: 00005 mfd. mica condensers.

(T.C.C.) 8
| C18, C21:..5 mfd tubular condensers.
| (T.C.C.)
] C19: .02 mfd. tubular condensers

(T.C.C.)
l C26: 8 mfd. 500 volt tubular electro-
tytic condenser. (T.C.C.)

THE LIST OF PARTS AND SCHEMATIC CIRCUIT DIAGRAM
Required to Build the Universal

CH. 30 Henry Power Choke, low re-
sistance, to carry 80 milliamperes.
DIAL: Type D to suit gang con-
densers, g
El, E2: 3 mid. 500-volt @ectrolytic
condensers. (T.C.C.)
Gl, G2, G3: Three gang TYPE F
condenser with trimmers.
LS: Plermagnetic Speaker to suit CL2.

(Rola.)

IF1, IF2, 465 K.C. iron-core Interme-
diate Frequency Transformers.

PDI1: 7-Plate 465 K.C. padding con-
denser.

PD2: As alove, with .005 mfd. tubular
condenser in parallel,

R.1: 250,000 ohm Y% watt resistor.

(LR.C.)
R2: 20,000
(LR.C.

R3: 10,000 ohm 1 watt resistor.
(LR.C.)

R4, RY9, R14: 50,000 ohm % watt re-
sistor. (LR.C.)

R5: 500 ohim 10 milliampere wire-

wound resistor.
R6: 200,006 ohm 1 watt

(LR.C.)
R7, RS, R15: 500,000 ohm % watt re-
sistors. (LR.C.)

ohm 2 watt resistor.

resistor.

Dual-Wave Midget

Rl(}: 1 megohm % watt resistor.
R

(LR.C.)

Rl(ll R(IG: 100,000 ohm % watt resistors.
.R.C,) A

R13: 250,000 ohm 1 watt resistor.
LR.C.)

R17: 5000 ohm 1 watt resistor.
LR.C.)

R18: 425 ohm 50 milliampere resistor.

R19: 150 ohm 100 miltiampere wire-
wound resistor, with adjastable clip.

R20: 20,006 ohm ¥ walt-+ resistor.
(LR.C.)

SW: Switch on volume control.

S1, S2, SiI: Three gang 5 contact
switeh. (Yaxiey.) I

Sockets: i type P sockets and 1 4-pin.

VC: 510,606 ohm volume control with
switeh, (Fevranti, LR.C.)

VALVES: Two EF5’s, one EK2, one
EBCJ, ene CL2, one CY2 and a C1
Barrciter, (Philips.)

SUNDRIES: Wiring flex, power flex,
nuts and hbolts, 4 insnlated ter-
minals, 2 yards shiclded wire, alu-
minimm  shields.  (See text)  One
resisfance strip, 5%2 inches fong and
1% inches wide, 5 grid clips, three
Iknnbs, some tinned copper wire and
solder lugs.
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hand corner of the chassis, the positions
of the L.F. transformers, IF1 and IF2, can
be seen from the plan photograph, which
is key-lettered to agree with tnis descrip-
tion.

It will be noliced that there are four
terminals mounted on the rear wall of
the chassis. Two of these are connected
together and earthed to the chassis
through the 01 mfd condenser. C2.

The other two are connecled internally

to the aerial and earth lugs of the aerial
coil. This is done so that a doublet type
of aerial can be used with the set if de-
sired.
. When an ordinary aerial system is be-
ing used the terminal connected to the
earth lug of the aerial coil is connected
with a piece of bus bar to one of the
earth terminals. The position of the
speaker socket can be seen {romn the rear
photograph of the set.

We come now to the mounting cf the
parts below the chassis. The first thing
to do is to place a small shieli bent at
right angles around the socket for VI,
thus dividing this socket from those of
V2 and V4. One side of tha shield will
come between thé sockets V1 and V2,
whilst the other side will come between
V1 and V4. °

The coils are mounted on a metal
bracket which is the same depth as the
chassis and as Yong as the space between
the front and rear walls of the chassis.
The holes for the coils terminal strips
are cut from this bracket. The bracket
should have 3 inch slots cut in the cor-
ners corresponding with the corners of
the chassis to allow leads lo be taken
through. Holes must also be drilled in
the bracket to take the holding bolts of
the coil cans.

Drill these holes in such a position that
the number one lugs of the coils are up-
permost, i.e., farthest from the floor of
the chassis. Three more holes must be
drilled in the bracket before it is bolted
in place. These holes should correspond
with the three leads from the fixed plate
lugs of the gang condenser and should
be above the floor level of the chassis to
reduce capacity losses which would re-
strict the tuning range of the set on the
short-wave band.

The bracket may then be bolted in
place directly below the shield across the
tOE of the chassis. y

efore mounting the coils remove the
can from the aerial coil and solder to the
number 3 lug of this coil the A.V.C. by-
pass condenser, C3. This condenser is
made up of two small .05 mfd. tubular
condensers. which just fit into the coil
can. One side of the condensers join
to the number 3 lug of the coil whilst
their remaining leads join together and
solder to the metal mounting strip at the
top of the coil former. Repiace the coil
and mount it in place on the coil mount-
ing bracket. The aerial coil bolts in
place nearest the back of the chassis with
the oscillator coil nearest the front of the
chassis. The short-wave padding con-
denser, PD2, mounts -on the floor of the
chassis in the front right-nand corner.
The hole for the adjustment screw of
this padder can be seen in the plan
photograph of the set.

The broadcast padding condenser, PD1,
bolts in place on the front wall of the
chassis directly above PD2. 1ts adjustment
screw may be seen in the photograph
of the front view of the set.

The resistance strip should now be
bolted in position on the right hand wall
of the chassis below IF2 and the socket
for V4 x

The remainder of the assembly must
be done as the receiver is being wired
as theparts on the floor of the chassis
would otherwise be inaccessible. Before
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;l;‘his keyed p}‘aln view of the set illustrates the arrangement of parts on top of
e chassi 1

4

are lettered to correspond to the wriitcn descrip-

tion of the receiver.

proceeding with the wiring description
we would impress upon constructors the
necessity for short direct leads and the
use of shielded wire where directed.

Commence the wiring by joining up
the solder lugs placed under the holding
bolts of sockets and LF. transformers,
with tinned wire. To this earth wiring
join the wiper contacts on the moving
plates of the gang condenser.

Wire one of the heater lugs on the
socket for V4 to a similar lug on the
socket for V2, and join the other heater
lug of this socket {o one of the heater
lugs of the socket for V1. The remaining
heater lug of this socket connects to a
similar lug on the socket for V3. The
unconnected heater lug of this soccket
joins to one of the similar lugs on the
socket for V6. The other healer lug of
the socket for V6 joins to a similar lug
on the socket for V5.

The unconnected heater lug of V5 joins
to one lug of the Baretter socket, B, the
other contact of which connects to the
two plate lugs of the socket for V6. All
of this wiring must be tucked down into
the corners of the chassis. The volume
control, VC, may be bolted in place on
the front wall of the chassis directly be-
low the electrolytic eondensers, E1 and
E2. Join one of the 'switch lugs on VC
to the plate lugs on ,the’ socket for V6.
Connect together the cathode lugs of the
socket for V6 and connect them to the
positive contact of the electrolytic con-
denser, E1. The outside can of this con-
denser must be insulated from the chassis
with suitable insulating -vashers and a
solder lug provided for connection to it.
The positive contact of E2 joins to one
of the large contacts on the speaker out-
put socket.

A long lead should be attached to the
vacant heater lug on the socket for V4
and passed through one of the holes in
the coil mounting bracket. This lead
will later connect to the wire-wound re-
sistor, R19, which bolts in place near the
speaker output socket.

A flex lead should also be attached to
the lug contacting the outside can of the

electrolytic condenser, El. This lead also
will join to the resistor R19. Solder the
.01 mfd. tubular condenser, C24, from
the cathode lugs of the socket for V6
to the plate lugs of the same socket.
Solder the .05 d. tubular condenser,
C22, from the plate lugs of the same
socket to the earth wire. - The .05 mfd.
tubular condenser, C23, solders from the
lug contacting the outside can of the
electrolytic condenser, El, to the earth
wire. Solder together the metal <coat-
ing, cathode, and suppressor, grid lugs
of the socket for V1 and join them to
the earth wire. Do likewise with the cor-
responding lugs on the socket for V3.
Connect together the screen grid lugs ®
of the sockets for V1 and V3 and solder
the .1 mfd. tubular condenser. C4. from
the screen grid lug of the socket for V1
to earth.

Mount on the resistance strip the
20,000 ohm resistor, R2, and the 10,000

_ohm resistor, R3. R2 should be at the

end of the resistance strip nearer the
padder condenser, PD1, and R3 should
be alongside it. e

The leg of R2 nearest the floor of the
chassis joins to the screen grid lug of
the socket for V3. whilst to the corre-
sponding leg of R3 the Red lead from
the oscillator coil is connected. Join to-
gether the remaining leads on R2 and
R3 and wire them to the positive lug of
the electrolytic condenser, E2. A

Connect the Green lead of IF1 to th
plate lug of the socket for V2 and solder
the Red lead of IF1 to;the “B” positive
side of R2 and R3. Mount the 200,000
ohm resistor, R6, on the resistance strip
next to the resistor R3. One lead of R6
joins to the screen grid lug of the socket
for V2, whilst the other comnects to the
“B” positive side of R3. .The .1 mfd.
tubular condenser, C8, joifi§, from the
screen grid lug of the socket for V2 to
earth. . ;

To the Cathode lug of tHé socket for
V2 solder one lead of the 500 ohm re-
sistor R5 and one lead of the .1 mfd.
tubular condenser, C6. The remaining
leads of these components join to the
earth wire. Solder the 50:000 ohm oscil-
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lator grid leak, R4, from the oscillator
grid lug of the socket for V2 to the
cathode lug of the same socket. To the
oscillator grid lug of this socket solder
one side of the .0001 - mfd. mica con-
denser, C7. Join the metal coating lug
of the socket for V2 to earth. Do like-
wise with the corresponding lug on the
socket for V4. Solder the Green lead of
IF2 to the plate lug of the socket for
-V3 and connect the Red lead of IF2 to
the “B” positive side of R3. -

Solder the lead from the condenser
Cl1, which was previously mounted in
the can housing IF2, to the A.V.C. diode
lug on the socket for V4. Solder in place
on the resistance strip the 500,000 ohm
16 watt resistors, R7 and R8. They should
be situated directly above the A.V.C.
diode plate on the socket for V4, Wire
one lead-of R7 to the A.V.C. diode plate.
Solder together the remaining lead of
R7 and one lead of R8 and connect the
other lead of R8.to the cathode lug of

the socket for V4. A long lead should "

be attached -to this lug and passed
throu, the hole in the coil bracket.
This lead will connect later to the resis-
tor. R19.

- Solder the electrolytic condenser, Cl13,
from the cathode lug of V4 to the earth
wire. The positive lead connects to earth.
The White lead of IF2 joins to the re-
maining diode plate lug on the socket
for V4.

Join the shielded lead which replaced
the Black lead on IF2 to the outside lug
of VC. The other outside lug of VC
joins to the cathode lug of the socket for
V4. . Solder one lead of the 50,000 ohm
Y% watt resistor, R9. to the centre con-
tact of VC. To the other lead of this
resistor solder a long shielded lead. This
lead should be long enough to reach to
the centre of the-resistance strip. The

1 mfd. mica condenser. Cl0, joins
from the outside lug of VC which con-
nects to the shielded lead from IF2 to
earth. i w3

Solder in place in the centre of the
resistance strip the .02 mfd. mica coup-
ling condenser, C.12. Drill a hole in the
chassis close to the socket for V4 and
pass through this hole a piece of shielded
wire. One end of this shielded wire ter-
minates in the grid clip for V4. whilst
the other joins to one lug of the con-
denser Cl2. To the remaining lug of
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Cl12 join the shielded lead from the
resistor, R9, The outside metal covering
of all shielded wire leads must be joined
to earth and care must be taken to see
that the braid does not come in contact
with live contacts on other parts.
Solder together one lead of the resis-
tors R10 and R1l and solder the free
end of R10 to the lug of C12 which joins
to the shielded lead from V4. The free
end of Rll joins to an insulated lug on
the resistance strip close to C12, and a
lead is soldered to this lug. This lead
should be long enough to pass through
the hole in the coil mounting bracket
and will connect later to the resistor R19.
. The 25 mfd. electrolytic condenser, C27,
solders from the junction of R10 and Rl11
to the earth wire. The positive lead of
C271 connects to earth. A shielded lead
should be soldered to the number 3 lug
of the aerial coil and connects to one
side of the 12 watt 250,000 ohm resistor,
Rl. The other leg of Rl joins to that

-side of R7 which is wired to the A.V.C.

diode plate.

. The shielded lead from IF1 which re-

placed the black lead on that component
solders to the junction of R7 and RS.
Wire the number 3 lug of the oscillator
coil to the fixed plates of the padder
condenser, PD1. The number 4 lug of
the oscillator coil joins to the corres-

nding lug of PD2. The moving plate
ugs of PD1 and PD3 join to the earth
wire.

Solder the number 5 lug of the aerial
coil to one of the terminals on the back
of the chassis. Join together two of the
remaining terminals and solder the .01
mfd. tubular condenser, C2, from this
point to the earth wire. The remainin,
terminal will become the aerial terminal,

Solder a long shielded lead to the
plate lug of the “socket for V4 and
pass it through the hole in the coil
mounting bracket nearest the back of
the chassis. Bolt in Place near the
socket for V5 the .02 mfd. coupling con-
denser, Cl17, and the radio frequency
choke, RFC. Join the shielded wire
from the plate of V4 to one side of RFC.

To this same lug of RFC solder one
lug of the .00005 mfd. condenser, Cl14, and
to the other contact of RFC solder one
lug of the other .00005 mfd. condenser,
C15. The remaining lugs of Cl4 and C15
The junction

join to the earth wire.

This photograph of the receiver shows the aerial and earth terminals and the
loud speaker input socket arranged along the rear side of the chassis.

. mounting_ bracket.
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RFC and Cl15 wires to one lug of the
.02 mfd. coupling condenser, Cl17. Sol-
der together one lead of the resistors
R13 and R14 and solder the free end of
R13 to the junction of Cl15 and Cl7. The
free end of Rl14 joins to “B” positive.
The .5 mfd. tubular condenser, C18, sol-
ders from the joint of R13 and Rl4 to
earth.

From the vacant lug of the condenser
C17 solder the 100,000 ohm resistor, R16,
to the grid of the socket for V5. The
500,000 ohm % watt resistor, R15, sol-
ders from the junction of Ri6 and C17
to earth. To the cathode lug of the soc-
ket for V5 solder one leg of the 425 ohm
resistor, R18, and one leg of the 25 mfd.
electrolytic condenser, C20. The remain-
ing contacts of these components join
to earth.

Solder the 20,000 % watt resistor, R20,
from the “B” positive lug of the speaker
output socket to the screen grid lug of
the socket for V5. The .1 mid. tubular
condenser, C25, joins from this point to
the earth wire.
. The plate lug of the socket for V5
joins to the remaining large contact of
the speaker output socket. One lug of
the .02 mfd. condenser, C19, solders to
this point. The 1% watt 5000 ohm resis-
tor, R17, solders from the free end of C19
to the “B” positive lug of the speaker
socket. The .5 mfd. condenser, C21, sol-
ders from this point to the earth wire.
The resistor R19 may then be bolted in
;())lace near the speaker output socket.

ne of the outside lugs of R19 joins to
earth. To the other outside lug of R19
solder the leads from the heater lug of
the socket for V4, the outside can of the
electrolytic condenser, El, and the re-
sistor, RI11.

The leads from the cathode of V4 and
the resistor R8 join to the sliding clip
on R19. Mount the power choke, CH,
on the side wall of the chassis and con-
nect one lug of the choke to the positive
lug of El. The remaining lug of the
choke joins to the positive lug of E2.
The 8 mfd. condenser, C26, joins from
the junction of CH and El to the nega-
tive main lug of the resistor, R19. The
positive side of C26 joins to the junction
of the choke and El.

Solder pieces of flex to the plate lug
of V1 and the oscillator plate lui on
the socket for V2. The wave-band
switch may then be fixed in place. The
spacing of the switch banks should be
so arranged that e first section is
close to the front of the chassis and the
two following sections are directly above
the sockets for V1 and V2 respectively.

aluminium shield must be placed
between these two sections of the switch
to prevent interaction,

With the switch bolted in place the
switch arms nearest the coil mounting
bracket become the grid contacts, To
the arm of the oscillator section, the
one nearest the front of the chassis, sol-
der the lead from the G3 section of the
gang condenser and the vacant lug of
the oscillator grid condenser C7. To the
other arm of this section of the switch
join the lead from the oscillator plate
lug of the socket for V2. It is important
that all leads to these switch contacts
should be kept as short and as rigid as
possible if good results are to be ob-
tained. For this reason all of the switch
wiring is done with tinned copper wire
covered with spaghetti sleeving, 4

Set the switch so, that the first contac
to the grid arm is farthest from the coil
Connect the number
1 lug of the oscillator coil to this contact
and wire the next contact of this bank
to the number 2 lug of the oscillator
coil. - Make certain that the number 1
and number 2 contacts coincide, i.e., that
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when the grid section is on number 1
that the oscillator plate section is in a
similar position.

The arm of the centre bank of the
switch nearest the coil mounting bracket
jcins to the lead from the G2 section of
the gang condenser. The number 1 con-
tact of this section of the switch joins
to the number 1 lug of the R.F. coil.
The number 2 lug of the R.F. coil joins
to the number 2 contact of the switch.

The remaining arm on this bank of
the switch connects to the plate of the
socket for V1 =

The number one contact of this switch
joins to the number 4 lug of the R.F.
coil, and the number 6 lug of this coil
wires to the second contact of the
switch. ~

To the arm of the remaining bank of
the switch nearest the coil mounting
bracket connect the lead from the Gl
section of the gang condenser. The num-
ber one and number two contacts of
this section of the switch join to the
number 1 and ;
number 2 lugs of
the aerial coil re-

spectively.
To the remaining
arm contact on

this bank of the
switch solder one
leg of .0005

d. tubular aerial
condenser. Cl, the
remaining leg of
Cl going to the.
aerial terminal.
The nugpber 1 con-
tact of this switch
joins to the num-
ber 4 lug of the
aerial coil. and the
second contact of
the switch to the
number 6 lug of
the aerial coil.

It remains now
to solder the trim-
mers in place from
the number 1 con-
tact of each of the
grid sections of the
three banks to
earth. These trim-
mers should be so
placed that they
can be adjusted
from below the
chassis. i.e.. with
the chassis stood
sn end.

Another view of the receiver showing the wiring and
below the chassis.
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A base plate of similar material to the
chassis is bolted over the bottom of the
chassis and holes should be drilled in
this plate to allow these trimmers to be
adjusted. '

The wiring is completed with the con-
nection of the grid leads for V1 and V2
to the Gl and G2 sections of the gang
condenser and the attaching of the grid
clips for the remaining valves. All that
ncw remains is to connect the power
cord. This cord should be marked posi-
tive and negative, and the positive lead
should be soldered to the vacant contact
of the switch, S'W., on the volume con-
trol. The other lead of the power flex
jowns to that side of R19, which connects
to C23.

Before connecting the receiver to the
ruains, carefully check the wiring for
faults. If possible, this test should be

carried out with the assistanice of an
ohmmeter.

Satisfied that the wiring is correct, the

arrangement of parts
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valves may be placed in -their sockets
and the aerial, earth and speaker leads
connected to their correct terminals. If
an ordinary aerial system is to be used,
the terminal which connects. to the
number 5 lug of the aerial coil should
be joined to one of those terminals
which connects to chassis through the
.01 mfd. condenser. ;

If a doublet system is te be employed,
this connection is not made and the
doublet is connected to the aerial ter-
minals and the terminal which connects
to_the number 5 lug of the aerial coil.
. There should be no catches with the
job providing the instructions are care-
fully followed, the original model gave
no trouble at all as far as instability
went and the sensitivity was all that
could be desired.

On the broadcast band the sensitivity
ranged from 2 microvolts at 1500 K.C.
to 7 microvolts at 600 KC. On the short- ~
wave band the sensitivity ranged from
4 microvolts to 6 microvolts,

The tonal quality
of the receiver is

particularly good
for a set of this
type, this being

mainly due to the
care with which
the audio circuit
has been decoup-
led.

"Tested in the city
area the set was
found to be one
which could be re-
lied upon to furn-
"ish excellent en-

tertainment from
the local stations,
and on a very
mediocre aerial
system it was
found possible to
receive the Ger-

man broadcaster
on several occa-
sions at excellent

strength.
The set should
prove ideal for

those who travel
extensively in
country towns, as
it will operate on
voltages of from
180 to 250 volts of
either A.C. or D.C,
currents.

STANDARD RESISTOR COLOR “CODE

IN the RMA (American) standard cod-

ing. ten colors are assigned to the
figures as shown in the following table:
Figure. Color. Figure. Color.

0 Black 5 Green

1 Brown 6 Blue

2 Red 7 Violet

3 Orange 8 Grey

4 Yellow 9 White

The body of the resistor is eolored to
represent the first figure of the resistance
value., One end of the resistor is colored
to represent the second figure. A bana
ct dot of color, representing the number
of ciphers following the first fwo figures,
is located within the body color,

Examples:—

Ohms. Body. End. Dot.
100 Brown Black Brown
150 Brown Green Brown
20 Red Black Brown
250 Red Green Brown
300, Orange Black Brown
350 Orange Green Brown
400 Yellow Black Brown
450 Yellow Green Brown
500 Green Black Brown
750  Violet Green Brown

1000 Brown Black Red
2000 Red Black Red
3,000 © Orange Black Red
4000 Yellow Black Red
5.000 Green Black Red
6,000 Blue Black Red
10,000 Brown Black Orange

P

Ohms. Body. End. Dot.
15000 Brown Green Orange
20000 Red Black Orange
25000 Red Green Orange
30000 Orange Black Orange
40000 Yellow Black Orange
50,000 Green Black Orange
60,000 Blue Black Orange
75,000 Violet Green Orange

100,000 Brown Black Yellow
150,000 Brown Green Yellow
200,000 Red Black Yellow
250,000 Red Green Yellow
300,000 Orange Black Yellow
500000 Green Black Yellow
750.000 Violet Green Yellow

1,000.000 Brown Black Green

2,000,000 Red Black Green
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THE S.W. HEADPHONE SUPER FOUR
(Continued from Page 16)

remaining lead of R4 and C6 join to the earth wire. Sol-
der a lead to the 100 volt tap on the voltage divider, VD,
and solder the other end of this lead to the number 4
lug of the socket for V3. The .1 mfd. tubular condenser,
C1, solders from this point to the earth wire. The Green
lead on IF2 solders to the number 3 lug of the socket for
V3, and the White lead on IF2 solders to the number 4
lug of the socket for V4. A shielded lead must be soldered
to the number 5 lug of the socket for V4. The other end
of this lead connects to the centre arm contact of the volume
control, RT. - 3

The arm contact of this component must be insulated
from earth.

One- of the outside contacts of R7 joins to the earth wire
and to the other outside lug of R7 is soldered one lead of
the .01 mfd. tubular condenser, C9. A long braided lead
is attached to the remaining lead of C9 and the other end
of this lead solders to one lug of RFC. The other lug
of RFC joins to the number 3 lug of the socket for V4 from
which point the .002 mfd. tubular condenser joins to the
earth wide.. ‘The number 7 lug of the socket for V4 joins
to one-phone. terminal . while: the other phone terminal
joins to the 135 volt tap on the voltage divider, V.D.

This tap is by-passed to earth with the .5 mfd. tubular

condenser, C12. Solder one lead of the resistor, R8, to <
the phone terminal which connects to VD and join the
other lead -of R8 to the lug of RFC which joins to C9.
To the number 8 lug of the socket for V4 solder one lead of
the 25 mfd. tubular condenser, C8, and one lead.of the
resistor R5. The remaining leads of these two components
join together and solder to the insulated’ lug mounted
near the socket for V3. : |

The Black lead of IF2 also solders to this lug. The
arm contact of the second detector regeneration control,

R6, and one side of the coil, L, join to the earth wire.
The remaining lead of L joins to one outside contact of
R6. This contact on R6 connects to the insulated lug to
which the negative lead of C8 is soldered. The .002 mfd.
tubular condenser, C10, solders from the number 6 lug of
the socket for V4 to the earth wire. -

Join the number 3 lug of the socket for.V2 to the posi-
tive lug of the electrolytic condenser, El. To this lug
on El also.is soldered the outside lug of VD which is
nearest the VD tap which has been wired to one phone
terininal. The other outside lead of VD joins to the earth
wire. The plate lug of the power imput socket joins to
the positive lug of E1. The .5 mfd. condenser C13 solders "
from this point to the earth wire. The grid lug of the
power imput socket joins to the earth wire.

The wiring of the set is completed by joining the fixed

late lug of the midget condenser, G2. to the correspond-
g lug of the midget condenser, T2. This wiring is carried

out witIYtl tinlned copper wire lcdoverei;i wit}é1 splaghetti sleev- S
ing. t only remains to solder the grid-elip for V3 to
the white lead above the chassis on IF1 to complete the 4 It Stands to Reason that
MRS wicing of th ly will not be detailed 49 t Bet than 2
-The wiring o e power supply will not be detailed,
b}xt the wiring of the original is shown in the schematic uppor S are e ter an
diagram. s . . ECAUSE of the two pillar construction commonly
. The tuning of the receiver on each band is quite simple, B used in ordinary valves, jolts, jars and dynamic
once the handling of the controls has been mastered. loud speaker vibrations can easily throw the
The purpose of the trimmer condensers T1 and T2 is delicate but vital elements out of alignment; causing
to set the band on which operation is desired. When reception to be impaired, tone to become blurred, and
this tms been done the tuning is carried out by means the' life of the valves to bes shortened.
:lfigm?yg?ggigser?u’il‘gletgb C’:La%ndegze'ct {f‘ag]‘gz b?s neg::;sarg In Raytheon valves, however. the patented FOUR pillar
vver the tuning range of G1 lz:nd G2. Thegdial gea?iliﬁzs constl‘}lctionl gives much greater support; maintaining
of T1 and T2 will not be identical. T2 being set Slightly e e ka0 LR
lower in capacity than T1. The regeneration control on e e cloar t = throughout the lon
the first detector should operate smoothly. No difficulty lif pf nhw lcea m=tPUE e Sasfiou ¢ qpeer
was d;xpgrlenced in obta}mng smooth regeneration on all ife of the valve. .
bands*with the coil tappings given. The second detector Replace your old valves with the new Raytheon. and
regeneration control also should be smooth in action. note the improved reception—better tone and longer
Judicious use of these two controls will result in amaz- life!

ingly high gain being obtained from the receiver. It must ONLY R AYTH EON v ALVES

be remembered, when reception of code stations is required,
that the second detector must be made to oscillate in order HAVE 4 Pl LLAR SUPPO RTS
to heterodyne the incoming signal. In some cases a much
cleaner note on code signals is obtained if the main tuning SOLE VICTORIAN DISTRIBUTORS: —
controls. G1 and G2, are slightly detuned.

If any difficulty is experienced in making any of the
valves oscillate the tappings on the coils should be moved
gearer the grid t}‘:‘nd of the co;l‘. Iri %ehcasledoge the second

ectector stage the turns on the coi shou increased.

Once the controls have been mastered the receiver will 597-603 LONSDALE STREET, MELBOURNE, C.1
be found to be an excellent one. Its sensitivity is particu- ‘Phone: Cenfral 10104 (9 fines)
larly high, and its signal-to-noise ratio is good.
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GLOBE GIRDLER SUPER 18" (Continued from Page 65)

front. Suitable extension pillars to per-
mit this can be purchased with the
switch. Between the first and second
gangs of the switch an aluminium
sereen 5 inches in length and 2% inches
in depth is included.” A similar shield
cuts off the middle section from the end
section of the switch.  Thes2 shields
should be provided with flanges so that
they can be mounted to the chassis.
Holes are drilled through the shields to
permit the entry of the switch shaft
and the shields are assembled with the
switch in such a way that they become
supports for the latter, and prevent un-
desirable wobble. The short wave coils
are mounted in the screened compart-
ments thus formed at the right of the
switch. Only one coil former is used
for each of the three coils, The high
frequency winding which is laid on with
22 gauge tinned copper wire is at the
top of each former. The latter are made
of special high efficiency bakelite and
are 7% of an inch in diameter and 2
inches in length.

The grid windings for the aerial, r.f.
and oscillator coils for the high fre-
quency bands are: Aerial 4 turns, r.f. 4
turns, and oscillator 3.9 turns. These
windings are spaced a distance equal
to twice the wire diameter. The aerial
winding itself and the plate winding
each consist of four turns of 32 gauge
d.s.c. wire interwoven between the grid
winding. The tap for the oscillator coil
is taken out at a point.

The windings for the low frequency
s.w. band are: Aerial 14 turns, r.f. 14
turns, and oscillator 12 turns. These
coils are close wound with 28 gauge d.s.c.
wire. The cathode tap for the oscillator
coil is taken out at the third turn.

The aerial and i)late windings on the
low frequency coils each consist of four
turns of 32 gauge d.s.c. wire interwound
between the four top turns of the re-

spective grid coils. The coils are
mounted either by means of small
brackets or, as in our case, by bolting

tight-fitting wooden blocks to the chassis
and pushing the coil formers down
over them.

The trimmers for the high-frequency
bands are soldered to the top of the
coils and fit over the formers, The
trimmers for the low-frequency s.w.
bands are mounted on the appropriate
sections of the gang for the aerial, r.f.,
and oscillator coils. The two trimmers
required on the broadcast coils are on
the r.f. and oscillator stages. The oscil-
lator trimmer is mounted to the appro-
priate lug of the back gang of the
switch, whilst the r.f. trimmer is sus-
pended by heavy wire just alongside
the r.f. section of the switch. The trim-
mer for the aerial stage broadecast coil
is the small coupling condenser to be
found inside the coil can.

The broadcast padding condenser is
slready built into the oscillator coil
can. The short-wave padders are
mounted conveniently near the oscil-
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lator tube socket, the variable section
for the low-frequency 's.w. band being
bolted to the side of the rear screen.
The capacity of the short-wave trim-
mers must be made up by connecting
fixed condensers in parallel.

The low-frequency padder consists of
a standard 465 k.c. variable padder, and a
003 mfd. condenser connected in paral-
lel. The high-frequency trimmer consists
of a capacity of .08 mfd. made up -by
connecting {wo or more condensers in
parallel.

With these capacities it will be found
that the short-wave tuning will track
from 9 to 28 metres on the high-fre-
quency band and from 27 to 75 metres
on the low-frequency band. The broad-
cast  sensitivity of the set is in the
region of four microvolts throughout, _
whilst the short-wave sensitivity varies>”
from 4 to 20 microvolts throughout the
whole tuning range.

We have purposely refrained from
touching upon the wiring of the re-
ceiver, because we believe its construe-
tion is no job for the amateur to under-
take., - However, the experienced set-
builder will have no difficulty in build-
ing the set from the information we
have provided, and will not require any
point-to-point wiring description from
which to work.

The results obtained with the original
receiver having been really outstanding.
Excellent tonal quality is combined with
high sensitivity and large power out-
put in a manner which will prove a
revelation to most users. of pentode
valves.

%

| EFCO STRAIGHT LINE DI

)

. -_— =

distinetive design.

@ All leading dealers stock them.

AL — — — THE BEST |

ol AN o]
- ’ :

J .

228222 2% 22 &
g (K3 3

S s

Built of heavy gauge steel plate, this latest addition to the famous Efce famity of 7modern dials has a moltleti bakelite

The escutcheon opening measures 11 in. x 27% in. and with the clearly marked scale fizures edgelit,
Choice may be had of either the ecursor type (slide rule) indicator as illustrated, or a

Made by The Efco Mfz. Co. Ltd.,
Wholesaie in Victoria: O.

H. O’Brien. Bourke Street,

fine metal pointer.
“*“The -Dial People.”” Arnclife,
Melbourne.

- . X

escutcheon of

easy dial reading is assured.
The drive ratlo is 9-1.

N.S.W. Phome LW2667.
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STANDARD AMERICAN VALVE BASES

i
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2& Keep this sheet for refer-
99 ence: it shows bases in
86a reverse for wiring
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Continental Valve Bases As Viewed From- Below

6K76J7

Note! Small unmarked circles in the centre of some socket diagrams ihdica,le that the comirol grid con:;cgﬁl’m is taken from
the cap at the top of the valve, 2 -
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LATEST RADIO TEXT BOOKS BY
WORLD-FAMOUS RADIO
AUTHORITIES

Dur large stocks of radio textbooks include all the latest
editions by the world’s most famous radio authorities.
When buying we invite you to take advantage of our
pasy-term method of payment.

The books listed below are ready for immediate delivery.
If the book you want is not listed we most probably have
it in stock or else we can arrange to import it for you.
All enquiries are welcome,

10 INTERFERENCE AND ITS SUPPRESSION
Reyner, B.Sc. (Hons.), A.CGI DIC AMIEE.,

.InstRE onsultin, Ex%inee 55 illustrations,
sharts, tables. e‘tc. %rst dition. 1936 15/6 (gost 8d.).

THODE-RAY TUB
8y John F. Rider

326(pa egd )450 d.lagtams. 1935. 16/6
RADIO ENGINEERING HANDBOOK
Prepared by a Staff of Twenty-eight Specialists.
Editor-in- Chlef——KEITH HENNEY, ember of the Institute
of Radio Engineers.
3econd Edition, 850 Pages, Hundreds of Illustrations, Charts,
Tables, etc., 1935. 32/6 (post 8d.).
JONI"S RADIO HANDBOOK (1937).

y Frank C. Jones. Formerly called the “Radio” Handbook.
Publlshed by “Pacific Radlo,”” San Francisco. 8/6 (post 6d.).
RADIO RECEIVING AND TELEVISION TUBES
anludlng Ap lications for Distant Control of Industrial

dp Precision Measurements. By J. A. Moyer,
VIember of Federal Commission on Radio Education, and ¥.
Wostrel, Instructor in Radio Engineerin, 3% Massachusetta
Jepartment of Education, Third Edition, 19. 635 pages. 485
llustrations. 26/ (post 1/).

THE RADIO AMATEUR’S HANDBOOK (1937).
published by the American Radio Relay League. 14th
fdition, 535 pages; hundreds of diagrams. 7/6 (post 9d.).

PRACTICAL RADIO COMMUNICATION
>rinciples — Systems — Equipment — Operation, Including
short-wave and Ultra-short-wave Radio by Arthur Nllson
md J. /I). Hornung. 770 pages, 434 dlagrams. 1935. 32/6

st 1
5 INCIPLES OF RADIO ENGINEERING
3y R. 8. Glasgow, Associate Professor of Electrical Engin-
»erlng. Washington University. First Edition (1936) 520
»ages, 344 diagrams. 26/ (post 1/).

TESTING RADIO SETS
3y J. H. Reyner, BSc, A.CG.I, DIC., AMIEE,
Inst.R.E., Consulting Engineer Third Revised and En-

a!‘ ed Edition (1936). gdges. 115 figures, including 12

-{one plates. 17/ (post
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neLeases NEW

EDITION or
RADIO FIELD
SERVICE DATA

Have you an immediate answer to every radio problem
that could confront you? Very few service men have,
and finding the answer generally means hours of test-
ing and trouble-shooting. Ghirardi, one of the
world’s foremost radio authorities, gives you the
answer to every problem that can arise in modern
radio in his new edition of Radio Field Service Data
and Answer Book.

This new edition has just been landed from overseas,
and it contains all the latest experiences of leading
radio authorities. These experiences show you how
to get right at the root of all kinds of trouble without
waste of time. Hours of testing and trouble-shooting
can be saved by using this book.

PRICE 16/- (Postage 9d. extra)

MODERN RADIO
SERVICING

This 1300 page text book has been prepared by A. A. Ghirardi
to furnish all the detailed information regarding test equipment,
test methods, servicing procedures, etc., which the progressive
radio service man of today should know and use if he is to per-
form service work quickly and effectively by the most modern
methods. Complexity of circuits and tubes demands a greater
knowledge of the fundamentals of electrical and radio circuit de-
sign-servicing, trouble-finding and remedies, than ever before.
No other book contains such complete information on these sub-
jects as Modern Radio Servicing. Already hundreds of copies have
been sold to students, service men and technicians throughout

Australia. -
PRICE 27/6 (Postage 1/3 extra)

ANGUS & ROBERTSON

LIMITED

89 CASTLEREAGH STREET — SYDNEY

WRITE FOR COMPLETE LIST OF BOOKS IN STOCK
AND DETAILS OF OUR SPECIAL EASY TERMS.
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RADIOTRON ¢,
665

A NEW

Electron Ray
Tuning. Indicator

which eliminates overlapping.

The Radiotron "Magic Eye" 6G5 is
identical in construction with the
popular and reliable 6ES, but incor-
porates characteristics which elimi-
nate the annoying feature of over-
lapping on strong stations.

The "Magic Eye” as shown
indicates that the signal
the radio is reproducing is
either from a weak station
or is tuned incamectly
reception is coming from «
station nearby.

When the Eye appears, a1

i'"::;:?io::.:g;"f?,, ',i,?::;_l The 6G5 is the only Tuning Indicator which does not “overlap."
mum clority. Use Radiotron 6G5 and tune by the "Magic Eye."

FREE FOLDER WRITE TO-DAY

A mop of the world for true direction and distances . . . . A time
comparison chart . . . . Overseas and Australion broadcasting stations.

RADIOTRONS

AVUSTRALIAN GENERAL ELECTRIC LIMITED AMALGAMATED WIRELESS (AUSTRALASIA) LTD.
Sydney, Melboume, Brisbane, Adelaide, Hobort &7 York Street, Sydney; 147-149 Queen Street, Melbourne
V4.7
{Adverti; t of Amalg ted Wireless Valve Ce. Lid.)

Printed and Published by EDGAR H. BAILLIE, of 185 Balaclava Road, Caulfield, for United Press,
“Herald” Building, 62 to 74 Flinders Street, Melbourne.



