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The quality of service a radio technician may render policy has always been ““Service for the Serviceman,”
to the public is determined largely by the accuracy and in furtherance of this policy, an _unsurpassed
and reliability of the equipment he uses. Palec’s range of precision testing equipment is available.

A typical item from the range of ‘'Palec’’ service
equipment is shown below — the "M’ series multi-
meter. This is a compact and durable volt-ohm-
milliammeter designed especially for workshop and
field service. Housed in a cast aluminium case
measuring only 8" x 6" x 2% this instrument is
provided with a robust, rectangular-case, "K' type
meter which has a scale length of 31 inches. Four
voltage and current ranges (10-50-250-1,000 v., and
1-10-50-250 mA.) and three resistance ranges, giv-
ing readings from 0.25 ohm to 1.5 megohms, are
provided. Two sensitivities are available and prices
are as follow:—

Model MCD (1,000 o/v), D.C:only .... ... £4 15 0
Model MCA (1,000 o/v), A.C. and D.C.

WOHS [5. 0 B0r Lh o oon nnnar s R TN 0
Model MXD (10,000 o/v), D.C. only £6 15 0
Model MXA (10,000 o/v), A.C. and D.C.

voits ... : AT R0 St PSR E R 1T O
Leatherette-covered case available at 15/- extra

Another typical item frem the “Palec” range is provided by the well-known group

of precision-built “Palec’’ "G’ series All-Wave Oscillators, which are available in

three basic types, each with or without a built-in output meter, as required, thus
making six types in all, as under:—

Model GA AC operated . : £12. 5 @
Model GAD AC operated w.th built-in Output Meter ot £16 10 ©
Model GAV ... AC-Vibrator, dual operation from A.C. mains or 6v.
accumulator .. e TANL - . £19 =7 6
Model GAVO _AC-Vibrator with built-in Output Meter = £18 126
Model GB ....... Battery operated A £12 550
Model GBO Bettery operated with built-'n Output Meter £16 10 ©

inese two items from the ’Palec’” range of testing instruments provide an excellent
indicatior of the type of equipment ‘‘Palec’”” has to offer the radio-electr.c industries
Also ava.lable are a variety of multi-testers, portable and counter type valve
testers, meters of all kinds, cathode-ray oscillographs, decade boxes, beat-frequency
oscillators — in  fact, testing and measuring equipment for every conceivable
purpose. All of this equipment is built to meet the highest standards of accuracy
efticiency and reliability and is priced to ensure its availability to the average user.

@ ALL INSTRUMENTS

@ ALL PRICES SUBJECT ; , PLUS SALES TAX
TO ALTERATION , PTYL © SEND FOR OUR

WITHOUT NOTICE ! LTD. ILLUSTRATED
CATALOGUE

90 VICTORIA ST, ASHFIELD, SYDNEY
Telephones: UA1960-1982
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MARTIN de LAUNAY'S SERVICE
is always ""ON THE BOIL"

Yes, we're always ready with SPEEDY SERVICE . . . KEEN
PRICES . . . and QUALITY PRODUCTS.

And the business-like methods of this fast-growing,
progressive organisation will seem like the beginning of a
new life in your business dealings. Maybe this sounds like
an extravagant claim. Then challenge it with a trial
order.

NOTE: Electric Immersion Heaters ore also included in
our comprehensive range of Electrical and Radio Supplies.

FREE OFFER!
To get one of our ROTARY COLOUR CODE
INDICATORS, free and without obligation, pin
this advertisement to your letterhead, and send
to us.

MARTIN de LAUNAY Pty. Ltd.

CR. DRUITT AND CLARENCE STREETS, SYDNEY
Phone: M 2691 (5 lines)
And at NEWCASTLE and WOLLONGONG

[NNYNNN VNV NNVNNNNNN NV NNV NNV NN VNV NN N VN N N

.PERSONAL .

As you open up this month's issue, you will notice
that there has been a drastic change in the make-up
of the pages. The actual size of each page has been
cut down quite a bit.

We doubt if it is in any way an improvement, but
it is made necessary by the need for conserving
stocks of paper, thereby indirectly saving the dollar
exchange, thus to allow the purchase of American
aeroplanes for the War effort.

Regulations have been introduced with a view to
cutting down the amount of paper used by about
35%,. From a glance at the regulations, it is not
clear whether the actual number of pages has o be
cut down or whether the saving can be made by any
other method which will allow the best possible
production to be made without using more-‘than
659, of the paper used previously.

We have gone into the matter carefully and we
feel sure that the best possible way we could cut
would be to cut down the margins, spaces between
columns and so on, thereby allowing us to continue
to give as much technical information as possible.

And so we have this new style, which may not be
artistic, but we feel sure that our readers will
appreciate that the paper saving is being made
and yet the editorial content is being retained,
together with the good quality paper which allows
the circuits to be reproduced clearly and the photo-
graphs to be printed in a way which makes it
possible for the experimenter to see just how the
original sets were built.

Even if the way we have made the saving does nof
fulfill the requirements of the regulations to the
letter, we have an easy conscience, as we feel that
we have "done our bit"' in making the saving.

We also feel fairly safe in the thought that the
authorities must surely recognize that a technical
journal, devoted to improving the public's know-
ledge of radio communication, is a little different fo
a magazine devoted to the publication of doubtful
jokes, or love stories.

Actually the regulations do not come into forcs
until the next issue, but if the saving of poper is
important we felt that we should start imn.ediatery,

Before the next issue is brought out there may be
alterations or amendments to the regulations, bul
readers can rest assured that, even if we have tao
save paper, we will maintain our editorial policy tc
the best of our ability.

A. G. HULL.

A AANAANNAAANANANANANNNNNNANANANANNAN
NNV NNV NN VNN NNNNNNNNNVNYNNNAN NN NN NN NN
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American Style"

COMMUNICATIONS NINE

*

A receiver you will be

proud to own.

~Well within the reach of
all set-builders.

*

OR some years past every really
F keen radio enthusiast who has
read American radio magazines
has been impressed with the grand
Communications-type receivers avail-
able in that country. Although listing
at reasonable enough prices in Amer-
ica, it has not been a proposition to
import them.
__Perhaps distance has lent enchant-
~~ont, but the fact remains that many
~~.ouths have watered when looking
‘over the specifications and photo-
graphs of these wonderful receivers.
Strange indeed has been the slow-
ags of the local factories to attempt
manufacture receivers of this type.
“he only receiver on this market

which has really attempted to give
similar performance is one imported
from New Zealand.

The Australasian Radio World, August,
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Photograph of completed receiver in special shielded metal cabinet.

Of course, one or two individuals
and smaller assemblers have offered
communications-type receivers, but
mostly at extremely high prices, and
not always with the performance
anticipated by those who buy them.

The Five-band Unit

A big step in the direction of
remedying the position, however, was
taken by the R.C.S. people when they
introduced a five-band tuning unit, last
February. This was used in the
“World Cruiser Eight,” detailed in our
February issue. This receiver proved
to be a wonderful performer, and a

Left: Simple layout of foundation chassis can
be seen from this photograph.

number were built by our readers.
Considering the cost of a kit of parts
it was remarkably popular, and indi-
cated only too surely that a good re-
ceiver of this type has a definite place
in the scheme of things.

Circuit Diagram,

But it was also revealed very
clearly that, although many tackled
the job, still more were scared when
they glanced over the rather impres-

(Continued on page 6)
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fUNICATIONS |

NINE

( continued )

sive circuit diagram and the diagram
of the wiring. Being fitted with every
refinement and with resistors and con-
densers added in various positions to
make quite certain of stability, the
design became complicated.

In response to demands, therefore,
we have simplified the circuit and re-
designed the job to make it easier
to build.

At the same time we have taken
steps to improve the appearance of
the job and make it look a little more
business-like.

Instalments.

Fundamentally the circuit remains
the same, and for those who are pre-
pared to stand the cost and tackle the
job we give a full circuit, which is
the original one with only a slight
amendment in the matter of the out-
put valve, the 6V6G being a more
sensitive valve than the 6F6G in the
“World Cruiser.”

But here is the point.

Those who do not want to make
such a large layout of money, but
who want a really effective communi-
cations receiver can start by building
up a greatly simplified “foundation”
chassis.

“"When this job is completed, and it
is not any harder than building an

FOUNDATION CHASSIS

PARTS LIST .

Basic Chassis f« r Communications Receiver

1—Steel chassis, 15 x 103" x 3.

1—5-band coil unit (R.C.S., Radiokes).

3—Intermediate transformers (R.C.S.,
Radiokes) .

1—"H" type 3-3ang Condenser (Strom-
berg-Carlson).

1—Dial to suit (R.C.S., Radiokes).

1—Power transfcrmer (385v., 100ma.,
6.3v., etc.).

CONDENSERS:

2—8 mfd. 500v. electrolytic condensers.

1—25 mfd. 25v. electrolytic by-pass
- condenser.
T—1 mfd. 400v. tubular  by-pass
~_condensers.
1—.01 mfd. mica condenser (T.C.C.).

1—.004 mfd. mica condenser (T.C.C.).
1—.0005 mfd. mica condenser (T.C.C.).
1—.00005 mfd. mica condenser (T.C.C.).
RESISTORS:

1—250 ohm 3-watt resistor (L.R.C.).
2—400 ohm 3-watt resistors (L.R.C.).

1—1 megn}m 1-watt resistor (1.R.C.).
1—.5 meg. 1-watt 'resistor (I.R.C.).
1—.25 meg. 1-watt resistor (I.R.C.).
1—.1 meg. 1-watt resistor. (I.R.C).
1—.05 meg. 1-watt resistor (1.R.C.).
1—5,000 ohm potentiometer (R.C.S.,

Radiokes) .
2—500,000 ohm volume controls (1.R.C.).

1—15,000 ohm voltage divider (R.C.S,,
Radiokes) .
SOCKETS:

8—Valve sockets (7 octal. 1 UX).

5-—Valve cans.

VALVES:

3—6U7G, 1—6KeG, 1—6B6G, 1—6V6G,
1—5Y3. .

SPEAKER:

1—2,000-2,500 ohm field, 5,000 ohm loa
(Amplion, Rola).

SUNDRY HARDWARE, including four

1/8 screws, 3 terminals, power flex,
screws and nuts, solder, solder lugs,
earthing wire, hook-up wire, etc.

mediately and used until such time
as the builder “recovers his wind,”
or “ra'sv the wind,” as the case may

be.
Same Circuit.
By dividing the job up into instal-
ments in this way nothing is lost and
all the components used in the founda-

tion chassis are utilised in the com
pleted receiver.

The actual work, however, is great
ly simplified, chance of error is great:
ly minimised and then it is easy tc
get the chassis into operation. The
use of a gain control on the inter
mediate amplifiers makes it impos-

Below: Picture diagram shows

simple and straightforward wir-

ing. See diagram on page 9
for coil kit connections.

-

&

") SPEAKER

ordinz_u'y broadcast receiver, the
chassis can be put into operation im-
( - ] !

BLACK
RFESECTION

RED :
AERIAL : #
' 5,000 PoT. 0 l I
I : H 5 P61 | - B
S 4 ; L legeh [EA ]
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T

_ Then, when running to perfection and

P2y

2,500 F.C

sible to run into trouble with in-
stability.

Once the foundation chassis is in
operation it becomes interesting and
instructive work to experiment with

it and obtain maximum efficiency.

perfectly stabilised when operating at
“full bore,” the magic eye, tuning
meter, beat frequency oscillator and
other gadgets can be added and the
whole job fitted up in a metal screen-
ing case of the type shown in our
photograph.

Circuit Changes

Our modification of the circuit is
mainly in the direction of simplifying
it, this foundation circuit presenting
about the simplest possible way of

DEFINITIONS

There is considerable confusion
as to the proper definition of a
Communications - type Receiver.
So far as we know, there is no
standard. Unfortunately, some
of the so-called “popular” radio
journals have seized upon the
name as a high-sounding one, and
applied it to even such things as
=« four-valye t.r.f. set!

Our idea of the proper stan-
dard for a Communications re-
“eeiver is that it should be capable
of greater sensitivity and selec-
tivity than even the best of dual-
wavers; should cower all the
major short-wave and broadcast

bands; tune at least from 10

metres to 550; and also be cap-
able of receiving c.w. signals.

. Judged on this standard, our

receiver can truly be termed a.

real Communications receiver.

»

Simplified circuit of the

attaining the type of performance
required.
Original Circuit.

Taking the original circuit and run-
ning from left to right, here are some
of the amendments made. Bias resist-
ors for the r.f. and converter valves
have been increased in value from 300
to 450 ohms, with a view to making
quite certain of stability.

Below: Photograph from below the foundation
chassis. Note position of the coil kit.

“Communications Nine.”

Voltages for the plate and screen
of the converter valve have been
taken from the screen tapping on a
voltage divider, saving a resistor and
a by-pass condenser, and not affecting
performance to any appreciable ex-
tent.

‘The intermediate amplifier section
has™been simplified a little and a few
minor components saved.

- The second detector has been
changed to the simplest possible ar-
(Continued on page 9)
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e R.C.

R.C.S. TROLITUL

TROLIT

S, R.C.S.

and

THEY TRACK PERFECTLY !

1 DA-2 5-band dial ... ... ... ... 22/6
2 IF131 Permeability LF.’s 27/6
1 IF132 Permeability LF.'s - 13/9
i1 DW30 5-band coil unit ... ... ... £10/10/-

UL COILS
DIALS

R.C.S. KITSET FOR

THE COMMUNICATIONS NINE
R.C.S. are the first in Australia to produce
commercialy a communications coil unit;
and IT IS A SUCCESS! The results you
will obtain will thrill you. Order the Com-
plete Matched Foundation Kit, Code K124,

9.8 to 550 Metres

Foundation kit comprises:

Complete matched kit—

e £1313’9

DW-30 5-Band Communications Unit

l

|

INTERMEDIATE
TRANSFORMERS

The new R.C.S. Trolitul
I.F."s are extremely stable,
due to new methods of
construction made pos-
sible by the use of Tro-
litul formers and base.
No loose wires to shift
and alter frequency. Pos-
itively the best L.F.’s yet
produced.

Code Price

Air Core, 465 k.c.
IF107. 1st L.F.

IF109. 1st LF.
IF110. 2nd L.F.

NEW R.C.S. DIALS 1‘
DA-1. Stand-

ard D/W Dial
Price, 22/6.

DA-2. Com -
n-_nuniccfions

ial.
Price, 22/6.

Dial “H" Con-

denser.

Price, 22/6.
Code DA-2

Other R.C.S. components for this set are—
R.C.S. Trolitul Beat Frequency Osc. Coil.
Code F96. Price ...
cs.sz-plate Midget Condenser, Code
4

Cv

R.C.S. 25mfd. Double- spcced Mldgel'
Condensers, to gang for band sprecd
Code CV49 .. . 10/3

R.C.S. TROLITUL TRANSPOSITION
BLOCKS

For transposing the
feeders of doublet
< aerials. For fullest
efficiency, your re-
ceiver should have
a doublet aerial
with transposed
feeders. Noise pick-
up is reduced to a
minimum, and ef-

ficiency on short-
¥Y,}/ wave is increased.
7/ Material used is

high dielectric tro-
Iltul of light welght, not affected by weather

Made in one standard size.

1E68. 1st L.F.
1E69. 2nd I.F.

Code IF107

R.C.5. TROLITUL
DUAL WAVE
COILS

These coils have the B/C
and S/W Trimmers in-

For some time we have felt that we should

Code Price
AF12—Transposition Block, set of 8 . 5/6

provide dials for use with coils of our manu-
facture, thus assuring perfect tracking. Both
¢ypes are single glass Dual Wave, the type
DA-2 having been designed especially for use
with our Five Band Communications Receiver
coil kit, and the ""H” type condenser. Code
DA-1 is a standard Dual Wave dial for use
with R.C.S. Coils and the “F” type condenser.

corporated. The Oscilla
tor coil also contains the
S/W Padder. S/W 16 to
50 metres, B/C 1500 to
550 k.c.

JUST RELEASED!

New Circular Dual-wave Dial for Portables,

R.C.S. POTENTIOMETERS AND
RHEOSTATS

The R.C.S. Yolume Controls are the result ofl
improved and new methods of manufacturs,

g‘;:e Kosial Aln Erlce etc. Face 3in. diam., finished in green and|together with alterations in design and final

= Cote 14/-|g0ld, stations clearly marked, metal parts :g“é:?'of:"‘:lsle'::f"":zey are constructed so as

G20. R.F. Air plated. Moulded Trolitul drum, mo friction. : Code Price

L Core .. 14/-|Range: B.C. and 13.7 to 50 metres. Code 6 ohm Rheostat .25 Amp. PT40 5/-

Code G19 G21. Osc. Air Core  14/-|DA-4. PHEe ..........ccoooovovommmvrrcririrrreeri 87| 10 w " 25 Amp. PT38 5/-

§8 ” " ég Amp. PT39 5/-

s P s . Amp. PT34 5/-

Obtainable from your local dealer 400 ,, Potentiom. 50 M'}'Ap PT46 5;-

PTY 1000 “ 35 M/A PT47 5/-

° 2500 ,, i 30 M/A PT49 5/-

5000 o 30 M/A PT51 5/-

® ® ® LTD. 10000 ,, » 20 m/A PT532 5/6-
5000 5 20 A PT 6,

50 GLEBE ST., GLEBE. ‘Phone MW 2405 200007 5 e 15 M/A P34 &5

““H" TYPE DIALS——NO OTHER MAKE
The Ausl'r_clcsiun Radio World, August,

R.C.S. “H"” TYPE COILS WILL TRACK ONLY WITH R.C.S.
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COMMUNICATIONS NINE (continued)

® 5/C BOM@

Red
Gr

Yel.

DIOVIS

Yel.

10m | |20m| |40m| [BOm

8

Gr,

E

VUIOIOVIOIO

Yel.

Yel.

Above:

the coil unit.

Below: Another view of chassis from the “tuning” end.
aerial and earth.

Diagram showing

colour-coding of
See photograph at right.

rangement for providing detection
and a.v.c. This is known as diode-
biassing, as the bias for the triode
portion of the 6B6G is obtained from
the voltage drop caused by the flow of
the rectified r.f. in the diode load
resistor. Normally, with a high-gain
triode section, this type of detection
is not used because it overloads and
chokes up before full power output
is obtained. With a Communications-
type receiver in the hands of an opera-
tor not accustomed to handle it, how-
ever, it is not a bad scheme. Coming
across a high-speed morse station on
short-waves, the detector blocks, sav-
ing the neighbours from headaches!
At a Later Date.

At a later date, after some practice
has been had, it is simple enough to
change over the circuit, add the three
or four extra components required,
and then you can have the normal
circuit, and full output.

In the meantime, operating the set
with the diode-biassed detector makes
it necessary to handle the controls in-
telligently. If you set the volume con-
trol and stability controls both “flat
out” and then swing the dial, you will
simply choke up the set and get noth-
ing out of it.

The correct procedure is to turn the
stability (i.f. gain) control right back
to minimum, then set the volume con-
trol not more than half advanced and
proceed to tune in. When a station is
heard, it is then brought up to re-

The three terminals are for doublet

The Australasian Radio World, August, 1940

quired strength; first with the volume
control, and if still greater gain is
required, then the stability control can
be advanced.

Assembly

Assembly presents no problem, as
ready-drilled bases are available from
any of our advertisers, a template of
the original base having been supplied
to the Arcadian base factory. 4

Two brands of five-band coil units
are available, but both adhere to the
same standard color code and also
mounting holes, so that there is no
chance of any difficulty in this re-
spect.

In .passing, we might mention that
we consider this collaboration on a
standard a commendable action on the
part of the two coil factories con-
cerned.

Although the actual size of the
chassis is much smaller than the size
specified for the original “World
Cruiser” in the February issue, there
has been no crowding and there is no
need for any double-banked wiring.

One spot, however, needs a little
care. This is in regard to the leads

from the second intermediate trans-
formers, which should be soldered to
the lugs of this unit and wired into
the job BEFORE the tuning unit is
fitted. (Continued on page 11)

e
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The Greatest ‘“Communications” of All

Perfectly matched and tested before
dispatch, and well up to the standard
associated with “The Name to Know in
Radio’’— you can‘t do better than
specify RADIOKES for the “"COMMUNI-

CATIONS.”
FOUNDATION KIT COMPRISES —
1 DWD-2 5-band dial ... ... ... ... 22/6
2 IFP Permeability LF.'s ; 27/6
1 IFP Permeability I.F. 13/9

1 5-band coil wnit .. ... .. . 510/10/-
Radiokes Foundation Kit, 9.8 to 550

metres, CK1010 ... £13/13/9
x

SPECIFY ALSO THESE RADIOKES
COMPONENTS —
Radiokes Trolitul Beat Frequency Oscill. Co|l
Type BFO .................... 11/9
Radiokes 25mfd. Double- spoced Mldget Con-
densers, for ganging. Type MCTD-25 10/3

Radiokes two-

plate Mid-

get Condenser.

Type MCT-10,
3/9

RADIOKES “H” TYPE COILS WILL
TRACK WITH RADIOKES "“H" TYPE
DIALS ONLY

Radiokes Intermediate
Transformer

RADIOKES 13.7
to 50 metres
DUAL-WAVE

Kaaiokes Broadcast Coil
Trolitul rigid construction,
available in air core and
permeability types.

Type B.A.C. Aer., R.F. or

Osc. ........ List Price 6/6

+«

Highly  selective
unif with ex-
ceptionally wide
range. To match
“H” type gang
condenser; incor-
porates 4 -in-1
padder. Solidly
mounted with
coils.
Type DWU-1

List Price 27/6

x

Radiokes Dual-Wave Coil

RADIOKES 4-IN-1 PADDER

Supersedes 4 single padders. Tro-
litul construction featuring non-

warping bridge. One - piece mechanically
sound Trolitul formers and
base — the highest standard
I.F.’s available. A special
feature is the round base
f suitable for round or square
iRADIO SUPPLIERS PTY. LTD., 1 cans.

Sole Agents for Radiokes Products, 1

Type D.T.T. ......... List Price 5/-

Wingello House, Angel Place ' : : .

Sydney. i Phone: B 4586-B 4557. Type List frice Litz-wound windings, lugs

Please add my name to your mailing list for illustrated folders showing ' A.LF. (Air Core) . 7/6 already tinned, short-wave

latest Radiokes releases. _ range 16 to 50 metres, B.C.

i d : I.LLF. (Iron Core) 11/ range 1500 to 550 ke,
............................................................................................................... } PLE (Perm.) ... 13/9 Type D.W.C. List price, 14/~

ADDRESS
Page 10 The Australasian Radio World, August, 1940
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COMMUNICATIONS
NINE (continued )

They can be fitted after, but it is
rather a ticklish job unless a long-
nosed soldering iron is used. Even at
the best, care is needed when solder-
ing to lugs mounted in trolitul, as the
trolitul will melt if too much heat is
applied. It doesn’t do any harm and
soon sets hard again if the lug is held
steady, but the nicest way is to use
just the proper amount of heat and
then all is well.

How It Worked Out.

When we were building the actual
set shown in the photographs, we took
a note of the procedure, and this was
how it worked out.

First we mounted the power trans-
former and the sockets and completed
the heater wiring. Next we mounted
the electrolytic condensers and the
speaker socket and wired up the whole
of the power supply section.

Then we put in the intermediate
transformers and wired them, leaving
long leads from the B plus terminals.
Next we fitted the volume, tone and
stability controls and wired them.

Mounting the Tuning Unit

The tuning unit was then put in
position, a set of three yellow leads
being taken through to the top of the
base for the gang, and the other set
of yellow leads being taken across
under the unit, but left hanging.

In the finished job these are con-
nected to the three band spread con-
densers, but these are not used in the
foundation chassis.

Mounting the Gang

The tuning gang, which must be an
“H” type Stromberg - Carlson unit
without trimmers, is mounted up on

four % in. dia. screws, each about two

ADVANCED CHASSIS PARTS LIST

1—>5-band 9.8 to 550-metre coil unit, type
DW30, with band indicator (R.C.S.,
Radiokes).

3—permeability tuned iron-cored i.f. trans-
formers, 2 type IF131, 1 type IF132
(R.C.S., Radiokes).

1—beat frequency oscillator coil unit, type
F96 (R.C.S., Radiokes).

1—5-band directly calibrated dial and
escutcheon, type DA2 (R.C.S., Radi-
okes).

1—3-gang condenser (Stromberg-Carlson
type H).

7—octal, 1 5-pin, 1 4-pin valve sockets.

6—valve shields.

1—chassis and case.

3—terminals (2 red, 1 black)

3—35 mmfd. doubl vari-
ables for ganging (RCS Raymart).

7 e

1—2-plate midget variable (RCS, Ray-
mart).

1—power transformer, 385 volts, centre
tap, 385v.; 100 mills., 5v. 3ec., 6.3v.
3a., 6.3v. 2a. (Radiokes).

1—5,000 ohm potentiometer (R.C.S.,
Radiokes) .

2—.5 megohm potentiometers (L.R.C.).
1—rotary type on/off switch.
2—2" 0-100 degree indicator plates (Ray-
mart).
FIXED CONDENSERS:
1—.00006 mfd. mica (T.C.C.)
1—.00005 mfd. mica (T C.C.).
1—.00025 mfd. mica (T.C.C.).
1—.0001 mfd. mica (T.C.C.)
(T.C.C.).
(Ducon).

2—.,004 mfd. mica
2—.01 mfd. tubular

2—.05 mfd. tubular (Ducon).
10-.1 mfd. tubular (Ducon).
1—.5 mfd. tubular (Ducon).
2—25 mfd. dry electrolytics, 25v. work-
ing (T.C.C., Ducon).
1—8 mfd. wet electrolytic,
ing (T.C.C., Ducon).
1—16 mfd. wet electrolytic, 500v. work-
ing (T.C.C., Ducon).
FIXED RESISTORS:
1—200 ohm 1-watt carbon (I
2—300 ohm 1-watt carbon (LR.
(1
(

500v. work-

1—250 ohm 1-watt carbon

1—3,000 ohm 1-watt carbon

1—10,000 ohm 1-watt carbon

1—25,000 ohm 1-watt carbon

5—50,000 ohm 1-watt carbon

3—100,000 ohm 1-watt carbon (l.

2—.25 megohm 1-watt carbon (I.

2—.5 megohm 1-watt carbon (Il

1—1 megohm 1-watt carbon (I.R.

VALVES:

3—6U7G, 1—6K8G, 1—6B6G, 1—76,
6V6G, 1—5Y3G.

SPEAKER

1—8,"” 'IO" or 12" speaker, 2,000 ohm
fleld input transformer to match
single 6V6G (Rola, Amplion).

MISCELLANEOUS:

7—knobs; 1 indicator knob; 5 grid clips;
4 6.3v. dial lights; 2 couplers for gang-
ing band spreaders; length of power
cable and plug; length of tinned copper
braid for shielding; solid and flexible
push-back; nuts and bolts; selder tags;
spacers; 16ga. tinned copper wire.

) -

inches long, and with three nuts. One
nut holds the screw into the chassis,
head down, while the gang mounts are
clamped between the other two nuts
on each screw. This allows an adjust-
able mounting which simplifies dial
mounting.
Earth the Gang

Great care must be taken to ensure
that a thoroughly efficient earthing
is provided, this being a most impor-
tant factor in obtaining stability in
a high-gain receiver.

The earthing of the gang is vital,
and leads should be taken down from
the wiper terminal strips on the gang,

Below: Original circuit of the American-style Communications Nine.

direct to the braided copper earthing
strips which are provided on the five-
band tuning unit.

All of these earthing strips should
be connected to a main earth wire
of fairly heavy copper wire, running
right along the coil unit and then
down to the electrolytic condensers.

If no heavy bare copper wire is
available, a couple of strands of bare
copper wire, preferably tinned, should
be twisted together.

All the earthing strips from the coil
unit should be carefully soldered to
this earth bar, also the earth pigtails
of all by-pass condensers and the

(Continued on page 12)
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COMMUNICATIONS
NINE (continued)

earthing wires which have been
brought down from the gang con=
denser.

Definitely, and don’t forget Iit,
earthing is important. In most cases
it is good practice to see that all
valve and coil cans are earthed. This
can best be achieved by putting a
solder lug under each socket and coil

mounting screw as it is assembled,
and joining up each of these lugs to
the earthing bar as the wiring job is
being carried out.

The Trimmers

The trimmer condensers which were
a feature of the original circuit are
also omitted from this foundation
chassis, and the yellow leads from
the coil unit which would normally
run to these condensers are simply
left hanging, due precaution being

For your kit of parts for the
AMERICAN-STYLE

Communications Nine

Communications Nine

see

Invincible
Radio FIRST!

A trial order will convince you
that our prices are right and
the service unbeatable.

This super-sensitive receiver is ideal for long-distance reception on both the

broadcast and short-wave bands; gives you entertainment you cannot get on

ordinary dual-wave receivers; covers the police and ambulance broadcasts and

all the short-waves from 10 to 200 metres, and this Communications receiver is

definitely the finest ever to be described in any Australian radio publication.

©Only the actual parts as used by the Technical Editor are included with an
Invincible Kitset.

‘Write for detailed parts lists now. OQur prices are right?
_ASSEMBLY IS JUST AS EASY AS AN ORDINARY RECEIVER

You start off with a simple kit of parts, build the foum;ution chassis; then add
the gadgets after you get it operating.

iT IS BUILDING BY INSTALMENTS. IT IS THE EASY WAY.

Invincible Radio & Electrical
Pty. Lid.

102 CLARENCE ST., SYDNEY
PHONE: BW 4115

SHOWROOMS:
NORM. COHEN, Manager.

taken, however, to see that they do
not short-circuit on to the base, as
this would stop the receiver operating.
Aerial g
Having terrific sensitivity, this re-
ceiver can pick-up any short-wave
signals which happen to be available,
but it is an axiom that if a signal is
weaker than the noise surrounding it,
no amount of amplification will make
the signal clear and take away the
noise.
But, on the other hand, if an effic-

ient aerial is used so that noise is

avoided, the weakest signals can be
brought up to readable strength.
The best aerial is always the one
most suited to the conditions prevail-
ing, but some good suggestions about
aerials can be obtained from an

THE COST

In its simplest form, this re-
ceiver should cost only a few
pounds more than a good dual-
waver of similar specifications,
this extra cost being the price of
the special five-band tuning unit,
which is dearer than an ordinary
dual-wave tuning unit,

Fitting such extras as the
magic eye, tuning meter, beat
frequency oscillator and the
metal screening cabinet, of

course, brings the cost up still
further by a couple of pounds,
but it should be clearly under-
stood that these extras are un-
necessary if the receiver is to be
used primarily as a long-range
broadcast and short-wave set.

At first glance, the list price of
ten guineas seems to be a lot for
a tuning unit, but when it is re-
membered that the unit contains
fifteen coils, each of two wind-
ings, fifteen trolitul coil form-
ers, a thirty-contact wave-band
switch, two padders and several
condensers and other components,
it is not at all unreasonable.

article on this subject which appears
on another page in this issue.

The five-band tuning unit is fitted
with twin aerial terminals for the con-
venient use of doublet aerials, and, of

course, an aerial of this type is
strongly recommended for best
results.

The Front Panel

The front panel on our original re-
ceiver was cut from a piece of quarter-
inch thick “Masonite.” This material
is ideal for the purpose, being very
easily worked, cutting readily with a
saw and smoothing down with sand-
paper. It appears to have insulation
and general electrical qualities equal
to bakelite, yet is much easier to
work, and has the added attraction
of being comparatively inexpensive.

We have also given the template

Page 12
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of the front panel to the makers of
the steel cabinet, and so the complete
job can be obtained with a steel panel,
if so desired, thereby matching up
attractive black crackle

The signal strength meter is a
special Palec meter which we dis-
covered was being manufactured by
the Paton Companv for a special pur-
pose. We prevailed upon Mr. Paton
to allow the meter to be made avail-
able for general distribution.

WATCH FOR FURTHER
DETAILS ABOUT
THIS SET IN
NEXT MONTH’S ISSUE
e

ORDER YOUR COPY

NOW!

It is a dandy little meter with a
two-inch square face, and ideally suit-
ed for the purpose. Full details of
the installation of the meter will be
given in next month’s issue, which
will also contain the necessary circuit
additions and instructions for the fit-
ting of a magic eye tuning indicator.

Alignment

The alignment adjustments of the
job are not any more difficult than
for an ordinary superhet., although
there are more of them. Trimmers
are fitted to each of the fifteen coils,
and.there are two padders, one for the
broadcast band and the other for the
next band down. No padders are re-
quired for the short-wave bands.

First step after the receiver has
been finished off and the speaker and
valves plugged in and the aerial con-
nected, will be to get it into oper-
ation on the broadcast band, which is
found by turning the wave-change
switch fully in a clockwise direction.

The sensitivity contrcl can be fully
retarded (anti-clockwise) and the
main volume control set not more than
half open. Swinging the dial should
bring in a local station and then a
rough setting of the trimmers on the
aerial and r.f. section can be made.
We do not, however, advise any
alteration of the oscillator trimmer
settings.

(Continued on page 14)

"LABORATORY SERVICE
FOR SET-BUILDERS

Mr. N. H. Buchanan, for many
years chief design engineer for
leading Australian radio factories,
and communications receiver spec-
ialist, wishes to advise “Radio
World”’ readers that the facilities
of his laboratory are now available
to them. ‘‘Radio World"’ receivers
will be built to order, or special
receivers and public address ampli-
fiers designed to suit individual re-
quirements. Only highest quality
components used . . . results are
guaranteed.

QUOTATIONS SENT
FREE BY RETURN MAIL

N. H. BUCHANAN

1st FLOOR, 10 BARRACK STREET,
SYDNEY

Phone: BW 4038

THREE SENSATIONAL CIRCUITS

The Ameri
kit of parts?

elyle &
We manufacture

FREE to YOU

Here is your opportunity to secure
a set of three outstanding circuits
absolutely free. These circuits are
right up to the minute and are
winners in every way. All you do
is fill in the coupon below and
post it, together with a 2d. stamp,
to Radio Equipment Pty. Ltd.
1—The “"University’’ AK6 — a high
fidelity 6-valve dual-wave A.C.
Receiver. With magic eye, and fea-
Luri'ng the new ‘roll top' style of
ial.
2—The "University PK4''—a super
quality 4-valve 1.4-volt portable.
It looks like one, and is a pro-
fessional set.
3—The “University”’ VK5 — a qual-
ity 5-valve dual-wave vibrator-
operated receiver. Something en-
tirely new for the country set-
builder.

tions is a winner — why not let us quote you for complete
““University”

test equipment and are distributors of

Calstan and Palec gear and R.C.S., Radiokes and all well-known makes.

RADIO EQUIPMENT PTY.

E.S. & A. Bank Buildings, Broadway (opp. Grace Bros.), Sydney.
Please send me circuits and general details of the

Here is a 2d. stamp for postage.
“University’’ Kits, PK4, AK6 and VKS5.
Also please quote me for...
NAME

ADDRESS

LTD.

Phone: M 6391-2.

T

4« UNIVERSITY SENIOR MULTIMETER

The new and improved “University” multi-
meters. Available in these four styles:—
D.C. only, kit of parts, and completely
wired and tested. A.C.-D.C., kit of parts,
and completely wired and tested. Terms
available. This is the origir:al_kit used by

“Radio and Hobbi Obt ble from
Radio Equipment Pty. Ltd. Ranges: 0-10,
0-50, 0-250, 0-1,000 volts D.C. and
A.C.; 0-1, 0-10, 0-50, 0-250 MA.;

0-500, 0-50,000 ohms, with internal battery.
0-1.5 megohms, with external 45v. battery.
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COMMUNICATIONS

All of the coil units are actually
air-tested before they leave the coil
factory and if the lengths of grid

For Your

Communications Nine

Specify ARCADIAN Chassis
and Cabinet as used for the
original model

Our Arcadians Special Dept., where
original templates of all ““Radio World"”
and contemporary publications’ radio
metal work are kept on file, caters
especially for the Home Builder, Semi-
professional, Serviceman and Jobber.

A Special Service

Our representative calls on ull dealers

NINE (continued)

leads are kept the same, as they will
be if the layout is the same as speci-
fied in this article, then only the
slightest adjustments of trimmers
should be required. Once a broadcast
station has been tuned and roughly
aligned, the set should be turned down
to about 2CH or 2SM at the high-

frequency end of the broadcast band,
and the aerial and r.f. trimmers care-
fully “peaked.”

When you have the set perfectly
peaking on a station on the low wave-
length end of the dial, you can swing
up to 2FC and adjust the broadcast
padder, rocking the dial to and fro
while adjusting until best results are
obtained.

TIP- TOP’ WIRING DIAGRAM

SPEAKER
FIELD”

SPEAKER
“INPUT TRANS™

/\, ol@
f

R
POWER T
+// 'Y\\v
svt Tagp
240y AT
-

each Thursday morning to coll

templates and jobbing orders for “com-
pletion and delivery by foliowing Friday
afternoon. Actually a 24-hour service.

ASK YOUR DEALER FOR A QUOTE

Arcadian Radio Pty. Ltd.

There’s an Arcadian Chassis for
Every Radio

“Tip-Top,” that fine little three-
four mantel model which was describ-
ed in last month’s issue, has proved a
wonderfully popular and successful
little set. There was a slight omis-
sion in the picture diagram, but for-
tunately the fact that the two .1 mfd.
by-pass condensers were left out was

fairly obvious, and so far we have not
come across any builders of the set
who failed to notice this point and
act accordingly.

To make quite sure that none of
our readers have any difficulty, how-
ever, we have re-drawn the picture
diagram, and it is reprinted herewith.

MICROPHONES

PIEZO

Piezo Astatic Crystal Pickups give brilliant lifelike repro-
duction with full bass and extended frequency range free
from distortion.
record wear and tracking error is shght.
Favourably known for their all-round efficiency and gen-
eral dependability, Piezo Astatic and Brush Microphones
give ideal frequency response without pronounced peaks.

PIEZO ASTATIC CRYSTAL PICKUPS —

Needle welght of 23 ozs.

Model S/8, Straight Am ~ Model 0-7 . . £2 15 0
or Bent Arm ..

Model  S/12,  Straight ~Model B10 ... £7 7 0
AP s, Lo £5 5 0 Model BI6 .. £10 10 0
PIEZO ASTATIC CRYSTAL MICROPHONES —

Model D104 ... £8 5 0 Model JT30 .. £8 10 0
Model D104HS, with Hand Switch ... ... .. £9 10 0
Models DN=50, DNSHZ .. ooovn o o i £9 12
BRUSH MICROPHONES —

Model AP e L ~£1315..0
AVAILABLE AT ALL LEADING RADIO STORES

Factory Reps.:
ET.C.

INDUSTRIES LTD.

for “TRUE-TONE

eliminates

Sydney and Melbourne
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Experiments with

DIRECT-
COUPLED
CIRCUITS

This article deals with the
theory and practice of direct-
coupled circuits. Interest in this
direction has been revived by the
success of direct-coupled ampli-

fiers in the Amplifier Contest.

x
HE young radio men of to-day

know little of direct-coupled cir-
cuits, which may or may not be
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Above: Circuit used for experiments explained in this article.

a decided advantage!

There is no shadow of doubt, how-
ever, that we will be hearing more
about direct coupling in the immediate
future, especially since already two
heats of the Amplifier Championship
have been won by competitors using
these amplifiers.

In one case a single ended ampli-
fier with a 2A3 in the output “put it
over” several other competitors using

big push-pull amplifiers, with both
triodes and beam power valves.
Definition
By direct coupling we refer to the
practice of hitching the grid of the
output valve directly to the plate of
the audie valve, without the use of

the usual coupling condenser.
Immediately there is direct connec-
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tion between the two stages there are
removed several possible sources of
distortion. We can readily calculate
the reactance of a condenser and we
can theoretically determine the fre-
quency response of an amplifier using
capacity coupling, but there is some-
thing more. Perhaps it is the matter
of phase distortion, of transient res-
ponse, we can’t be sure, but there is
something about direct-coupled ampli-
fiers which makes them sound just a
shade different from any other ampli-
fier, no matter how good its theoreti-
cal performance.

Already the results of the Amplifier
Championship indicate this in a most
practical way.

History

The history of direct-coupling has
its points of interest.

There were direct-coupled amplifiers
in the very early days of radio, but
to all intents and purposes direct
coupling really came to notice in the

Left: Circuit of the “‘Direct-coupled
Two,” a popular receiver back in 1931,

year 1929, when it was launched with
a blare of trumpets by the Loftin-
White laboratory in the United States.
Always keenly interested in any-
thing new, especially when it was
something to improve the fidelity of
amplifiers and receivers, the late Ross
Hull immediately pounced on the de-
sign and introduced it to Australia.
The amazing performance was in-
stantly recognised and thousands (not
merely hundreds) rushed together
direct-coupled amplifiers, and for

A (Continued on page 16)
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Direct- Coupled
Cireuits (continued)

many months there was an absolute
famine of suitable components.

After a boom lasting about a year,
however, some difficulties and failings
made themselves felt and soon direct-
coupled circuits were just as unpopu-
lar as they had been in favour.

Yet every now and then some en-
thusiast from the “good old days”
feels that even the best of modern
circuits are not completely satisfy-
ing, and so he starts to run over the
direct-coupled arrangements in the
hope that the application of modern
technique and present components will
solve the problems which were res-
ponsible for the downfall of direct-
coupled amplifiers.

Revival

One of the strongest revivals occur-
red in 1931, when the writer describ-
ed a “Direct-coupled Two” (plus recti-
fier), which was the most popular set
of that year. It was particularly
simple and effective with the usual
splendid tonal quality associated with
any properly-adjusted direct-coupled
circuit.

It reigned for a couple of years and
only became obsolete with the intro-
duction of more sensitive power
valves, such as the 47 type pentode,

and with the opening up of several
extra broadcasting stations, which
made selectivity a problem.

Theory

Let us run over the fundamentals
of direct-coupling.

We have two valves, and in each
case we want to have the plate volt-
age a couple of hundred volts positive
in respect to the filament or cathode
and we want the grid negative in res-
pect to the same by a suitable bias
voltage.

With a coupling condenser it be-
comes simple enough to apply high
tension to the plate of the first valve
and keep the grid of the output valve
at earth potential by the use of a grid
leak resistor through which no current
flows, and consequently through which
there is no voltage drop.

The cathode or filament being kept
at a positive voltage to ground by the
voltage drop in a bias resistor carry-
ing the plate current of the valve, we
get the cathode positive in respect to
the grid. This is equivalent to keep-
ing the grid negative in respect to the
cathode, which is what we want.

Now let us consider a direct-coupled
amplifier.

We want to keep the valves at
their normal static operating con-
ditions, yet we want to keep the plate
of the first valve and the grid of the

second at the same potential, for they
are actually tied together by the
direct coupled lead.

So we keep the first valve at its
normal operating conditions, with,
say, 150 volts on its plate, and of
course this makes the grid of the out-
put valve also 150 volts positive in
respect to earth. So in order to give
it, say, 50 volts bias, we keep the
ﬁlament of the output valve at 200
volts in respect to earth, which means
that the grid is 50 volts negative in
respect to the filament.

In order to get a plate voltage of,
say, 250, for the output valve, this
voltage being in respect to the fila-
ment, we then apply an actual high
tension of 450 volts in respect to
earth, and this gives us our normal
operatmg conditions for the output
valve, i.e., plate voltage of 250 and
bias of 50 volts negative.

The method of maintaining the fila-
ment of the output valve at 200 volts
above earth is achieved in the same
way as normal practice, by the voltage
drop of the plate current of the valve
flowing through a resistance. In prac-
tice this resistance, or portion of it,
is made up with a field coil of an
electro-dynamic speaker. Of course
the drop is considerably greater than
normal, greater by an amount equal
to the plate voltage necessary for the
first valve.

SYDNEY PINCOMBE PTY. LTD.,
Box 1652 JJ, G.P.O., Sydney.

Name

Address

Don’t Write It — TYPE IT ! K!LLAL

Sydney Pincombe Pty. Ltd., Australian distributors of

Magic Margin Royal Typewriters, offer limited number of

high-class slightly used Typewriters at greatly reduced
prices.

BE MODERN...
Don’t Write It — TYPE IT! '

Please send me full particulars of Royal Portable or Standard Typewriters.

BUY NOW
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The Original Circuit

The original circuits which emanat-
ed from the Loftin-White laboratory
were considerably more complicated
than might be expected from our few
words about the fundamentals.

The grid of the first valve was not
kept at earth potential, but was re-
turned to a point up the main resistor
network in order to get a positive
voltage, although of course one not so
positive as the cathode. This scheme
was said to be necessary in order to
stop the whole amplifier becoming
completely upset if overloaded by a
heavy signal. In practice we could
never substantiate this, and we found
that simple bias on the first valve was
quite satisfactory.

As a detector

One of the strange features of
direct-coupled amplifiers, and one
which we have never seen adequately
explained, is that the first valve can
be operating under ideal conditions as
an amplifier, and yet, when fed with
r.f. signals from a tuner, it will oper-
ate equally well as a detector valve.

Faults

There were several difficulties,
faults and imagined faults which led
to the Loftin-White circuits being
dropped, especially by set manufac-
turers.

To give an idea of some of these
we might mention the matter of the
warming up of the amplifier.

The first valve was indirectly heat-
ed, and in those days valves took lots
longer to warm up than do the modern
quick-heating types.

While the first valve was warming
up, there was no plate current flowing
in that valve, consequently no voltage
drop in the half-meg. plate feed re-
sistor, which was also the grid leak
for the output valve. Therefore, for
the first minute or so after switching
on, the grid of the output valve re-
ceived a potential equal to the full
high tension, or equal to a big pro-
portion of it in the cases where the
grid resistor returned to a pair of
resistors across from high tension to
the centre tap of the filaments.

So it will be seen that for a short
period the output valve not only re-
ceived a greater plate voltage than
the normal rating, but also a positive
bias on the grid. This caused an ex-
ceptionally heavy plate current to
flow through this valve for the short
period, usually somewhere about a
hundred milliamperes or more. This
current flowed through the field coil
and the main resistors, resulting in
them being considerably overloaded if
designed only for normal use.

Overload Not Destructive

Strange as it may seem, the over-
loading was not as destructive as

valve, or at the heaviest a single 45,
taking 250 volts high tension.

Most power transformers were
rated at 275 or 300 volts. When the
special power transformers were made
available for direct-coupled circuits
they were half-wave affairs, sa2id to
be 475 volt. It was not so clearly
understood in those days that nominal
a.c. voltages can be misleading, and
in many cases when the amplifiers

might be imagined, and the original
“1930 Three,” built in 1929, is still in
operation at the old home in St. Kilda,
Victoria, with the original 45 type
output valve in service. When tested
about eichteen months ago it showed
normal emission!

Another cause of much distress in
the early days of direct-coupling was
the comparatively high voltages em-
ployed. Up till that time most sets
used a couple of 27 type triodes trans-
former coupled to a 171A output

“THE FRIENDLY
WHOLESALE HOUSE”

Outvalues Them All !

John Martin Pty. Ltd. offers the constructor more than speedy,
same-day service and accurate deliveries. “The Lowest Prices
in the State’’ is more than a “catch-word”’— it defines a
price-policy that is BOUND to save you real, hard cash — and
careful compilation of orders saves you disappointments, too!
For everything radio and electrical, you can’t do better than
get prices and full details from John Martin Pty. Ltd.

(Continued on page 18)

STEEL CHASSIS.
E.T.C. SOLAR CAPACITORS.

® ET.C. YAXLEY SWITCHES
and POTENTIOMETERS.

® LR.C. RESISTORS, Metallised.

©® RAYMART — Shortwave and ®
Ultra-Shortwave Gear of the °
Highest Standard.

® ROLA—the World'’s
Sound Reproducers.

Finest

® RING-GRIP—Radio and Elec-
trical Accessories. ® LR.C. RESISTORS, Power Type.
® CROWN RADIO PRODUCTS. ] KE:IRAD———-“The Fine Valves of
Radio”
® R.C.S.
R JRATROSERERUL TN ® RADIOTRON, MULLARD and
® EFCO DIALS PHILIPS VALVES.
® EVEREADY BATTERIES AND ® DUCON Condensers.
JORCHES. ® PICKUPS and GRAMOPHONE
® AIRZONE FILTERS MOTORS.
® EMMCO HEADPHONES. ® C.M.A. Wires and Cables.
® HENDERSON POWER TRANS- ® ALL BRANDS OF RADIO AND

FORMERS. ELECTRICAL EQUIPMENT.

JONMAR KITSETS

To get the best results, at the best price, from the American-

style COMMUNICATIONS NINE, specify a JONMAR Kitset.

Complete to the last screw, all parts matched and tested

before packing and compiled by experts, JONMAR Kitsets
NEVER LET YOU DOWN!

{ FOR EVERYTHING RADIO AND ELECTRICAL
““The Friendly Wholesale House”

Telegrams: “Jonmar,” Sydney. Telephone: BW 3109 (3 lines)

LY ¢ N I

\ s E 3Q—M>|05‘5Lacm|c ,
JOHN MARTINTH: & 3 " s opties - |

116-118 CLARENCE STREET, SYDNEY
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Secret of Trouble-Free

RESISTORS

It is a matter of record that nine
out of ten resistor breakdowns are
caused solely by failure of the protec-

tive covering, either in its job of
keeping moisture from the element, or
in dissipating heat properly.

. ., It is also a matter of record
that the outstanding popularity of
IRC Resistors results in no small part
from their perfection in this respect.
Hand in hand with engineering im-
provements inside of the resistors
themselves, IRC has pioneered and
perfected BOTH Moulded phenolic
insulation for IRC BT Metallized
Resistors and other types, as well as
the fomous Coating for heavy duty
power wire wounds.

By whatever test you choose to
make — even boiling hot and freez-
ing cold salt water immersion —
you'll find these IRC protective coat-
ings supreme.

‘““They Stay Put’’
Sole Agents for Australia:

Wm. J. McLellan & Co.

55 York Street :: Sydney

Direct-Coupled
Circuits (continued)

were in operation the actual high ten-
sion was anything up to 600 volts.

The total high tension current drain
of a direct-coupled amplifier is equal
to the normal plate current of the out-
put valve, plus a milliamp or two in
the resistor network, for example in
the original Loftin-White circuit the
normal current drain was 33 milli-
amps. At this low current drain there
was a considerable voltage rise in
the rectifier circuit.

Using a modern 385 volt 100 milli-
amp transformer for recent experi-
ments we have noticed that even at
60 milliamps the effective high ten-
sion is usually around 450 volts, with

| an 80 type rectifier, and much higher

with an 83 or 5Z3. :

High voltages are in themselves not
difficult to handle if you have the
right equipment. But in those days
it was simply a matter of putting
about 500 volts on to a paper filter

| condenser rated to stand 300 volts

working, and the result was a nasty
smell in the house as the condenser
short-circuited the high tension and

Below: The circuit of the original
Loftin-White direct-coupled amplifier.

Tangled Voltages

Probably the biggest source of
worry with early direct-coupled cir-
cuits were the resistors. Many of
them were designed only for use as
grid leaks, and if called upon to carry
current their resistance varied within
wide limits. This would not be a ser-
ious matter with a conventional cir-
cuit, but in a Loftin-White it could
mean almost anything.

Excessive plate current in the out-
put valve could be caused by incorrect
resistance in the cathode circuit of
the first valve. Both valves were
completely linked together, their oper-
ating characteristics were too closely
allied to make for simple trouble
shooting. Imagine, for example, what
happened to the operating conditions
of the output valve if the first valve
happened to be abnormal in the mat-
ter of emission.

With a tuner applied to the front
of the amplifier, the matter of trouble
finding became even more critical, the
setting of the volume control, in some
circuits, altering the bias of the out-
put valve and so on.

And so you can readily understand
why factory technicians shudder at
the mention of direct-coupled circuits
and why it is so difficult to make the
valve people understand when you

45
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burnt out the rectifier and boiled the
wax out of the power transformer.
Especially misleading was the fact
that it was customary, in those days,
for filter condensers to carry a flash
voltage test rating, meaning, in some
cases, that a condenser marked “1500
volts test,” would actually break
down on about 350 if an attempt was
made to work it on that voltage.

want a valve replaced under guaran-
tee and you happen to let drop that
you used the “faulty” one in a circuit
of this kind!

Yet if you want to do some mighty
interesting experimenting, and you
want the simplest possible circuit to
give exceptional fidelity, we suggest

(Continued on page 22)
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AIR TEST of

By A. G. Hull

LATEST BREVILLE RECEIVER « «

N certain quarters there seems to
I be an idea that there has. been

nothing new in receiver design in
the past three or four years; that
sets to-day are no better than they
were at that time; in other words,
that technical radio is stagnant.

Nothing is further from the fact
than such ideas.

Continual progress is being made
and although, perhaps, not so spec-
tacular, the modern developments are
well worth-while, and make the latest
model receivers the best values ever
offered in radio.

As a typical example of one of the
latest and most advanced of receiver
designs we can take the “Breville”
Model 237.

With a view to giving a concrete
example to illustrate the improve-
ments in modern receivers, we ap-
proached our old friend, Mr. O’Brien,
managing director of Breville Radio
Pty. Ltd., and asked him if he would
let us reproduce the circuit and full
technical details of his most advanced
design. Mr. O’Brien readily agreed to
this and also provided a set on loan
for an air test to let us see just how
these improvements show up when the
set is in actual operation.

A photograph of this receiver is
featured on our front cover.

At first glance the specifications of

this model seem to indicate just an
ordinary five-valve dual-wave receiver,
but when we went thoroughly into
the subject we found several improve-
ments which might be considered as
only details, yet in practice they had
a very definite contribution to the
overall performance.

No one feature could be taken as
being of outstanding importance, but
each one helped in its own way to
make the receiver a truly effective
one, with plenty of sensitivity on the
short-wave bands, ample coverage

over the short-wave wavelengths,
Specifications.
Make .. .. .. BREVILLE
Model 237 DUAL-WAVE
VRIVER o s s o Y
Cabinet .. .. .. .. .. CONSOLE
Price ot izl s . £33/7/-
Features: Zip tuning, true tone
control and compensation. Also
available in simpler cabinet
designs at £31/5/- and £32/6/-.

sharp selectivity as required for the
separation of distant broadcasting
stations, and yet, by a throw of the
wave-change switch to the next pos-
ition, a degree of fidelity of repro-
duction quite beyond the standard
accepted as normal with good com-

Attractive Breville Dial

Points of Interest

Let us run over some of the items
which go to make this receiver such
a vast improvement over its proto-
types of a few years ago.

Dealing first with performance on
short-waves, we find that the use of
a 6J8G, mounted on a special cushion
socket, gives frequency stability and
avoids any chance of flutter or feed-
back troubles, even when working
“flat out” on the highest frequency
tuned (13 metres).

Easy tuning on the short wave-
lengths is attained by the use
of variable-selectivity intermediate
transformers, of which more will be
said later. On the short-wave setting
of the wave-band switch, the inter-
mediates are automatically switched
to give maximum gain and broadest

(Continued on page 46)

mercial receivers.
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NOVEL POWER

UNIT

in this article.

The production of D.C. voltages of
250, 300, 350, 400, etc., from a stor-
age battery, for the operation of
sound truck amplifiers, ordinarily is
accomplished by dynamotors. Such
devices, while performing admirably,
are limited in scope since their output
(referring to the most popular types,
those averaging $40 list price) does
not exceed 36W., as follows: 250V.

D.C., 0.145-A. (volts times amperes
equals watts); 300V. D.C., 0.12-A.;
350V. D.C., 0.103-A.; 400V. D.C.,
0.09-A., etc.

If the power supply requirements
exceed 36W., then 2 dynamotors
would of necessity have to be em-
ployed along with their attendant in-
creased bulk and weight, double cost
and double battery drain.

With the battery-operated power
supply here described, however, up to
65W. may be produced employing an
automobile 6V. storage battery. If a

| sTATIONA! SPRING
COH}A%Tg - 7 CONTACTS

Y TO GND.
u

"~ TUBE OUTPUT
- TRANS.

Fig. 1.—Diqgram showing both primary and
secondary circuits of the new storage-battery
power device.

12V. storage battery is utilised, then
up to 120 to 130W. may be produced.
It consumes 12.4A. when the full 65W.
is utilised, whereas the 36W. output
dynamotor referred to consumes 10A.
at full load output. It can be readily
seen that the new device, which has
been termed the Stor-Bat. provides
considerably greater power output in
proportion to the input current drain
of a dynamotor.

The stor-bat consists esseutially of
a compact, noiseless and highly effic-
ient motor, upon the shaft of which
is firmly fastened an eccentric cylin-
drical metal cam. This cam “makes”

By
LOUIS GANCHER

Great interest has been shown in the

power system mentioned in a recent issue
- by Amplifier Champion Carter.

So far Mr. Carter has not given us full

details of his equipment, but we fancy

that it is based on the principle revealed

Fig. 2.—The storage-battery power unit and its double sound-proof case.

and “breaks” the 4 contact arms with | tungsten points are welded, or riveted.

tungsten “points” welded on. As the
motor shaft revolves 2,500 r.p.m., ap-
proximately 42 circuit interruptions
of each set of contacts are produced
per second.

Similar to automobile-radio receiver
vibrators, the outside tungsten points

Writing from Adelaide, Mr. Gurr
says:i—

“Dear Sir,—In the June issue of the
‘Radio World’ I noticed with interest
the description of a novel power
supply used by one of the entrants
in the Amplifier Championship. On
looking through a pile of old maga-
zines this evening I was surprised to
come across a description of a storage
battery power-supply whose specifica-
tions tallied with those given in your
magazine. 1 thought you might be
interested in it, if your attention has
not already been drawn to it, and you
will find the extract, which is taken
from ‘Radio Craft’ of September, 1937.
Best wishes for the success of your
magazine.—Yours sincerely, C. G.
GURR.”

FEUSTUSTYETUETTOWOTUTUTCTTIWUY

are connected to the ends of a 12V.
centre-tapped primary of a 40-cycle
power transformer, the centre-tap of
which is connected in series with the
6V. storage battery and the 2 movable
tungsten contacts (see Fig. 1). Due to
the “chopping” of the battery current
by the 2 sets of contacts, 6V. of pul-
sating D.C. is present in the primary
winding. By employing properly de-
signed power transformers, this 6V.
pulsating D.C. can be stepped up to
any desired alternating current volt-
age, even as high as (or more than)
10,000-20,000V. A.C., necessary for
the operation of mobile neon signs.

Designs Prevent Sticking Contacts

The method of “vibrating” the con-
tact arms and the construction of the
contact arms themselves are entirely
different from those of auto-set vibra-
tors. In an auto-set vibrator, an
electro-magnetic solenoid is employed
to vibrate the light-gauge springs on
to the ends of which small-diameter

Occasionally, such devices tend to
“stick,” and the vibrator spring (be-
ing necessarily highly flexible to per-
mit magnetic attraction of the arma-
ture) is not sufficiently powerful to
pull them apart. This also happens
if the points are operated beyond their
maximum rated output.

Overcomes “Sticking”

Now let us see wherein the stor-bat
has overcome- both the “sticking” and
the replacement problem. Even
though this new unit employs contact
arms equipped with extra-heavy ten-
sion springs (to provide perfect sur-
face contact and resulting minimum
of contact surface resistance, as well),
with this new device the motor and
eccentric cam (in place of the solen-
oid) will break the contacts apart even

6.3V, 6-8AMP.
' HEATERS

365V.A.C.
(HIGH

- VOLTAGE)

365V,A.C.

5V,  RECT.
Tamp. HEATER

w110V, 60~,A.C.

Fig. 3.—Transformer wound with both 110-V.

and 6-V. windings; hence usable with Stor-

Bat or on A.C. Note that this is only the
basic, theoretical circuit.

though the tungsten points were con-
siderably overloaded. Therefore, un-
interrupted service is definitely as-
sured; as well as increased power out-
put. A valuable feature is the con-
structional design of the 2 pairs of
contact arms permitting instantaneous
replacement at low cost, of any one or
all, should the tungsten points wear.

Comparative Efficiency
The motor itself consumes 1.9A..
exclusive of the load applied to its
tungsten points, if-the full rated out-
put of 65W. is applied, then the total
current consumption is 10.5 A. (for
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the 65W.), plus 1.9A. (for the motor),
in all 12.4A. drain from a 6V. storage
battery. Therefore, if the power sup-
ply requirements in an amplifier call
for 300V. at 120 m.a. (36W.), for in-
stance, the total drain on a 6V. stor-
age battery would be 1.9A. plus 6A.,
in all 7.9A., as compared to 10A. drain
required by a dynamotor. When a
12V. unit is employed at its full rated
output (130W.), the total battery
drain is 11A. (for the 130W.) plus
1.9A. (for the motor), in all 12.9A.
The elimination of sparking at the
contacts not only tends to consider-
ably lengthen the life of the tungsten
points, but also minimises to a mark-
ed degree the interference generally
present in high gain amplifiers or
radio receivers. To completely elimin-
ate such interference, a filter is avail-
able which can be connected externally. ‘

Operating Details.

If this device is to be operated ad-
jacent to a microphone, care must
be taken to insulate the drone of the
motor as well as the tapping sound
produced by the contacts. Models are
available ready mounted within double
metal cases, each lined with sound-
deadening sponge rubber.

When tubes are heated from the car
battery, one leg is directly grounded,
as no centre-tap winding is employed.
For dual-powered operation (i.e.,,
6V. D.C. and 110V. A.C.) provisions
must be incorporated to isolate this
ground to one leg of the heaters, and
to employ instead a grounded centre-
tap 6.3V. filament winding.

Referring to Fig. 1, it will be noted
that the centre-tap of the 83 filament |
winding is connected in the usual

RADIOTRON

TECHNICAL SERVICES

Radiotronics Technical Bulletins, illustrated with photo-
graphs, circuits and diagrams, annual subscription, 2/

Valve Data Sheets, Characteristic Charts, Circuit Dia-
grams and Classification Tables : issued free as supple-
ments to “Radiotronics.”

manner to a filter choke input (con- Binder Covers for Bulletins .. .. .. .. .. 1/2
denser-choke input is also permiss- Binder Covers for Data Sheets .. .. .. .. 8d
ible). From there on, the rest of the Valve Data Sheet Booklets complete in cover ..  2/2
circuit is conventional, Receiving Valve Manual o s A, St LB

All that is required to enable the
operation of an amplifier from both
6V. D.C. and 110V. A.C. is an ad-
ditional primary designed for 110V.
A.C. input and an additional second-
ary of 6.3V. A.C,, 6-8A., for the am-
plifier tube heaters (see Fig. 2). The
balance of the amplifier remains un-
changed. Means of course must be
provided to switch on and off either

Cathode Ray Tube Manual .. «s oo oo oo *1/8
Transmitting Valve Manual .. .e ee oo oo "2/2

Radiotron Designers Handbook —
Cloth” bound, 8v0. .. .. «s Jsey ew vos 8/-
Paper bound, 8vo. .. R L S s TS
*Subject to stocks being available.
(The above prices all include postage)

the 6V. source, or the 110V. A.C.
source, and further means must be
provided to ground one leg of the am-
plifier tube heaters when 6V. battery
operation is employed, and then to
remove this ground connection when
the centre-tap of the 6.3V. filament
winding is employed during 110V.
A.C. operation.

The stor-bat is unusually compact,
the essential unit (minus sound insul-
ation cases) measuring 4” x 4%” x
3%" high. (When enclosed in its 2
sound-insulating cases, the overall di-
mensions are 6%"” x 3%" x 3%"
high).

® The Radiotron Unified Sales-Engineer-
ing service is at your disposal without
charge. All enquiries regarding tech-
nical problems are cordially invited.

AMALGAMATED WIRELESS
VALVE COMPANY PTY. LTD.

G.P.O. BOX 2516 BB

47 YORK STREET, SYDNEY, N.S.W.
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ally those unknown

ance than any other factor.

With BRIMAR,

the “Queen Mary” and

Elizabeth.”

BRITISH

Standard Teleph

THE SCARLET
PIMPERNEL

RADIO servicing just bristles
with Scarlet Pimpernels — especi-
“bargain”
valves that masquerade as quality
and cause more trouble and annoy-
Scar-
let Pimpernels among radio valves
are always an elusive quantity —
so why take risks with them at all?
the British-made
valves, you know just where you
stand, and so does your customer
— for they’re the valves selected
for use in the radio equipment of
“Queen

BRIMAR

MADE VALVES

BRIMAR

New South Wales:
& Cables Pty. Ltd.,
Road, Alexandria.

252-274 Botany

Standard Telephones & Cables Pty Lte.,
71 1l Street, Li

S.T.C. Radio Sales and Service, 389

Hunter Street, Newcastle.

DIRECT - COUPLED

(continued )

that you play around with some form
of circuit which does not introduce
condensers or transformers into the
coupling,

Our Circuits

With this article we reproduce sev-
eral direct-coupled circuits, including
the original Loftin-White, which was
not quite the same as the early cir-
cuits introduced into Australia, the
“Direct Coupled 2,” which was so
popular in 1931, and, lastly, a circuit
with which we have been playing
about during the past couple of weeks
since our interest was aroused afresh
by the performance of direct-coupled

Q land: Trackson Bros. Pty. Ltd.,
157-9 Elizabeth St., Brisbane.

Victoria: Noyes Bros. (Melbourne) Litd.,
597-603 Lonsdale St., Melbourne.

Standard Telephones & Cables Pty. Ltd.,
Bourke Street, Melbourne.

Western Australia: M. J. Bateman Ltd.,
Milligan Street, Perth.

amplifiers in the auditions of the
Amplifier Championship.

In this circuit we use a 6J7G (6C6)
as a triode, and couple it directly to
the grid of a 6A3. The 6A8 appears
to be ideal for the purpose, as its
grid bias is not nearly as critical as
for beam power valves and pentodes.
A 6A3 (or the 2A3) will give satis-
factory performance at any bias volt-
age between about 35 and 70 volts.
A 6V6G is critical of a variation of
4 volts in bias.

Standard Power Unit

We have been using the Standard
power unit, as detailed in a recent
issue, and, although rated normally
at 385 volts, the effective high tension
goes up well beyond 400 volts at the
lower load, and it is advisable to use
600 volt electrolytics, or otherwise to

¥ Because of their definitely non-microphonic properties, BRIMAR
Valves are especially suitable for portable radios.

¥  Your nearest BRIMAR Distributor has ample stocks and can
assure you prompt delivery.

DISTRIBUTORS

Tasmania: W. & G. Genders Pty. Ltd., 69
Liverpool Street, Hobart, and 5
Cameron Street, Launceston.

South Australia: Radio Wholesalers Ltd.,
31 Rundle Street, Adelaide.

New Zealand: Standard Telephones &
Cables Pty. Ltd., Trojan House, Man-
ners Street, Wellington.

keep an ear cocked for the merry
little sizzle which comes from an
electrolytic just before it breaks

down on an overload.

Balancing

With this amplifier it will be noted
that we have pressed into service an
old 200 ohm potentiometer, which
carries the full plate current of the
output valve after it has passed
through that valve and through the
field coil. The grid of the first valve
is returned to the rotor arm of this
potentiometer, so that the effective
bias on the first valve can be varied
without altering its bias resistor. In
practice this works out fine, especi-
ally when a meter is available to in-
dicate the plate current of the output
valve.
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