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‘ F all the important developments that

have
pioneered, the ACOUSTICAL LABYRINTH is
Definitely, it is the
startling development since the in-
loudspeakers!

" STROMBERG - CARLSON

the most miraculous.
most

vention of electro-dynamic

In the magnificent new ‘Stromberg-
Carlson CONCERT GRAND the Acousti-
cal Labyrinth makes possible, for the
first time, absolutely PERFECT reproduc-
tion—no boom, no harshness, no micro-
phonics, no peaked trebles, no muffled
bass! Just a clean, firm fidelity—scin-
tillating in the high notes, powerfully
smooth and rounded in the bass, equally
faithful in every frequency of the tonal
range.

If you are used to hearing ordinary
radios, the CONCERT GRAND will im-
press you beyond compare. Other mar-
vellous features — all  exclusive to
Stromberg-Carlson — make it wonder
value for only

39 guineas

See your nearest Authorised Stromberg-
Carlson Dealer and arrange for a demon-
stration in your own home.

:

There 1s
Nothing Finer
than a

T

L

AUSTRALACIAN' RADIO WORLD

ever

tromberg lars

[ebruary 1, 1627,

The Acoustical Labyrinth

The Stromberg-Carlson Acoustical
Labyrinth is a specially-designed and
patented Labyrinth (a) which controls
sounds (b) coming from the back of
the loudspeaker, prevents them from
spreading all over the back of the
cabinet, and guides them out of the
cabinet through the bottom. (c) When
they mingle with the sounds from the
FRONT of the loudspeaker they pro-
duce a perfect balance of the high
and bass notes.

For illustrated literature fully des-
cribing the Acoustical Labyrinth, write
to Stromberg-Carlson (A’sia) Ltd.,
Bourke Road, Alexandria, N.S.W.

Models from
14 guineas




February 1, 1937. THE

AUSTRALASIAN

RADIO WORLD

New

{llustrated above is the "MICROMATIC MIRACLE SIX,”
a metal-valve all-wave superhet of latest design featuring
the amazing new Micromatic All-wave Tuner. Seven simple
connections to a terminal strip mounted on the Tuner, and
what in other sets is the most difficult and critical portion
of the wiring is complete !

The remainder of the wiring is simpler than that of a
four-valve broadcast set. No coil connections to worry
about, no wave-change switch to wire, and best of all,

NO ALIGNMENT DIFFICULTIES!

5- METRE PUSH PULL
TRANSMITTER

Amateurs ! Join the rush to “five’ by
building the 5-metre transmitter described in
this issue. High outout with low cost.

KIT OF PARTS (including valves), £6.

CODE PRACTICE OSCILLATOR

Anyone can become a ‘‘ham’’_why not
YOU ? Think of the thrill of owning your
own station, of chatting to fellow.amateurs
half-way round the globe ! It's not difficult

tremely powerful,

Has provision for pick-
shortwave converter.

FEAR

FOR EVERYTHING IN

AN ADVERTISEMENT OF
F. J. W. FEAR & CO.,
31 Willis Street, Wellington,

to get a ticket__it’s easy.
of articles starting this month, and build the
code practice oscillator described.

KIT OF PARTS (complete with high qual-
ity ’phones and key), £3.

FIDELITY BROADCAST FIVE

The set for the connoisseur.
with beautiful tone,
volume is more than ample for home needs.

COMPLETE KIT OF PARTS (including
valves and 12-inch speaker), £13/10/-.

RADIO

“The Radio Pioneers,”
New Zealand.

. Sensational ! ...

The MICROMATIC
ALL-WAVE TUNER

The MICROMATIC - ALL-WAVE TUNER represents the
greatest single advance made in radio ever since dual-wave
receivers came into vogue a few years ago. It definitely
means the end of alignment troubles, which cause instability
and poor sensitivity. Using the MICROMATIC ALL-WAVE
TUNER, you know, before mouniing a single component,
that the completed receiver will be aligned as accurately
as laborafory-built test equipment can make it.

Don't risk money on a kit-set NO-ONE could align cor-
rectly without expensive test equipment. We GUARANTEE
the alignment of any set using the MICROMATIC ALL-
WAVE TUNER to be perfect.

Supplied with completely-wired and aligned r.f. and mixer-
oscillator stages, with LF. transformers (one iron-cored type)

and accurately - cali- £ 9_1 5_,0

brated all-wave dial.

The MICROMATIC All-Wave Miracle Six

Super-selective, exceptionally powerful, and giving all-
wave coverage, the "MICROMATIC MIRACLE ALL-WAVE
SIX" is a set you'll be proud to own.

Complete Kit of Parts
less valves and speaker......

£13-15-0
Sy e £19-10-0

(Detailed assembly instructions, with photographs and diagrams, are
supplied with every kit).

Follow the series

OUTDOOR PORTABLE FOUR

Built your ‘““Outdoor Portable’’ yet? If not,
you’re missing some wonderful entertainment,
at times when you could most enjoy it. Com-
pact, strong, and completely self-contained, it
can be taken anywhere. Picnicing, camping,
or touring, the ‘Outdoor’ is ready day or
night to entertain you.

Using four latest type valves in a special re-
flex circuit, giving tremendous gain with very
low battery drain, the ‘‘Outdoor’’ represents
exceptional value at £10/5/- for the complete
kit of parts.

EVERYTHING IS SUPPLIED__NOTHING
FURTHER TO BUY !

SCOUT BATTERY THREE

Country readers wanting the most in radio
| at the cheapest cost cannot possibly do better
than build the ‘‘Scout Battery Three,’’ de-
scribed in the December ‘Radio World.”
Special features include latest valves, iron-core
coils, adjustable selectivity. Brings in all main
Australasian stations at full speaker strength.
COMPLETE KIT OF PARTS (incluging
valves, batteries and speaker), £8/15/-.

OUR 1937 CATALOGUE

Had your copy of our 1937 Catalogue yet?
It’s packed from cover to cover with the
latest ‘‘dope’’ on the latest parts. Send for
your copy now_it’s free.

Is selective, ex- |
while

-up and for attaching a

S
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two of the latest books on television,

the authors have not only acknow-

ledged the valuable work already

done by amateurs for radio, but also I Incorporating the

they both in effect predict that the

sooner amateurs are enabled to take ALL-WAVE ALL-WORLD DX NEWS

an active part in television, the = |

faster will this new science develop. |

) 1 Maneging Editer: ‘

In the foreword to his book, “Tele- A. EARL READ. B.S

vision Reception,” Manfred von 5 LS

Ardenne, a noted German engineer l |

and one of the world’s leading

authorities on television, statesi— | Vol, 1. EBRU

“The purpose of this publication | e ‘14:_ leuiY’ige'z P i No. 10.
sl o to provide an impulse | FSaa s S
towards intensive activity on the part |

of amateurs in the newest and per- | CONTENTS:

| haps the most interesting branch of

| electrical engineering.” ' |
Assembling And Wiring The “Fidelity Broadcast Five” ... -3 i

1
Across the Atlantic, George H. | Radio Ramblin ;
I 3 > 2 EF SER Y ol F SN e 6
’ ‘]:jlf}ll(:cﬁ?)gic mT gzsvi:iifgtlyéggﬂéiheg ‘ gufilgiin% Ak Cf(éde_ Practice Oscillator 10
page in his introduction to the part wah;g’s New ﬁ,“‘iﬁiﬁa """""""""""""""""""""" :1[?1 |
| the amateur may be expected to play The AT.RSVBUIIEEE  .oroinooe oo oecer e Wi,
’ ;n te1§v151{))n. He S_aYS:—_“Tthlf af;n?(i Licensing Of Servicemen Urgently Needed ............ G
(;ur d_aS een a Dltqneel' Il-In el € H | New Series Of Articles On Amateur Radio . — I
of radio communication, He cxplored | Breaking Into The Amsteus Game ... e
. y arnin e & M B |
not been particularly useful for other “Gettingg Out” (o)n e T T e T S — %g l
L b L e BT e e A e e o 3
| forced into bands of shOI"ter and | TheeSrti)ryu(S)f- Televissif);n a(t:g ----------------------------- gg |
| shorter waves. He now stands on Hints And Tips For DX Beginn-é'l"-s" 30
| the threshold of having the ultra- The Lure Of DX Listening ... 32 [
short wave bands more or less Radio Step By Step (6) oo . 33
snatched away from him for the | Background Hiss In Superhets ... I ee i gy '
advent of electronic television. 3 iiﬁre‘%’MetrZ Enthusiasts Asked To Use Superhets ... . 36 ;
“For thi N 5 -Wave -World DX News 37
PhiloorT. F’arf:;?)?thl ¢ eglrs I;(l’la(t’ t(;\l;e DX Report Forms Save Time And Ensure Replies ....... 38
e SR e palte i the Preparing Reports In German And Italian ... . BSOS
1% kG lowmenivat mleciotictele- Times To Listen For World Shortwave Stations .. 40
| vision. . . . . Many of the pres- %};(e NM onth On Shortwave 41
‘ ent-day radio engineers have DX Netw s i‘l?is}i\?s """"""""""" ‘ : & i
come from the ranks Of the ores i ?WS B AT T o AT Ny & SRR s o S 43
Sratuiheeand tdbes TetMERRiTloo VK Amateur Stations—Additions And Amendments ......... 45
e ’p sadich. 1Bt ' Sesin it New Range Of Radlokfes Power Transformers ... 46
vision will have to look to this source golrkl gh(igt\vDa\’e FEOEEIET (6) g 47
’ for many of the men who will be re- 4 e i i e e - ] 48
| quired in television work in the years ;
ahead.”
! It is certainly a wonderful tribute
i ?il?g:?:»:-i vtvl?::ugmhelr:is?:r(;s;n;;ﬁ;% The ”Austn:alas.ian Radio. World"” is published monthly by
I i ST Nl Trade Publications Proprietary, Ltd. Editorial offices, 214
tHed ®uutlie-valoahleswork b ENhG ve George Stllzeet, Sydney, N.SW. Telephone BW 6577. Cable
| already ;ion(?, bu;t :ﬁlso invite thim to addressh: IRepress,” Sydney. Advertisers please note that
| co-operate in further research on copy should reach office of publication by 14th of month
television. And it is a tribute that preceding that specified for insertion.

will be particularly appreciated by

the amateur, who is far more ac- Y. 3
customed to having his efforts re- Subscription rates: 1/- per copy, 10/6 per year (12 issues)

| warded by restrictions being placed post free to Australia and New Zealand. Subscribers in New

| his activities than to receiving Zealand can remit by Postal Note or Money Order.
commendation for them.
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Assembling And Wiring The .

either the assembly or the wiring
| of the “Fidelity Broadcast Five”
described in last month’s issue, A
well-spaced layout was chosen pur-
posely so that there would be plenty
of room to accommodate the under-
chassis components and the wiring.
As well, for those who find circuit
diagrams difficult to follow, a sketch
showing the complete under-chassis
wiring is published this month.

THERE is nothing difficult about

Commencing The Assembly.

The first components to mount are
the valve sockets (with valve shield
bases for the three screen-grid
valves), and the power transformer.
The heater and rectifier wiring can
now be put in.

Two leads are run from the “425v.”
terminals on the power transformer
panel to the rectifier plates, and two
more from the “5v. 8a.” terminals
to the rectifier filaments. Another
pair of leads is now run from the
“6.3v. 2a.” terminals to the heater
terminals on the 6C6 socket, and
two further leads are run on from
these to corresponding terminals on
the 6B7S socket. From thence two
more are run to the 6AT7 socket.

Next, another pair of leads is
taken from the “2.5v. 3 amp.” ter-
minals to the filament terminals on
the 2A38 socket. The “C.T.” terminals
of the 6.3-volt and high tension wind-
ings, -together with the “E” terminal

on the power transformer panel (con-
nected to the electro-static shield)
are taken to earth, while a 750 ohm
100 m.a. wirewound resistor, by-
passed with a 25 mfd. dry electrolytic
condenser, is connected between the
centre tap of the 2.5-volt winding
and earth. This provides bias for
the 2A3.

Finally, a pair of twisted leads can
be run from the mains socket on the

=
==

SWITCH CLOSED
FOR RADIO ..
- OPEN FOR

+000%uba PV
1 MEG.

To G*
iHr  Feto
'0001/4‘4

* Q9 utd

PICK-UP
o

p 4

This circuit shows how a pick-up
can be fitted. Theoretically there
would be a slight advantage in lo-
cating the switch at “X,” but the
position shown is the handiest for

‘short leads.

Fidelity
B ® C.
Kive

The concluding instal-
ment of an article des-
cribing the construction
of a broadcast superhet
designed to give high
quality reproduction at
low cost

A rear view of the completed re-
ceiver, showing the well-spaced lay-
out adopted.

rear wall of the chassis’ to the “C”
and “240v.” terminals on the power
transformer panel.

Mounting The Remaining Components

The remaining components can now
be mounted. These comprise the
aerial and oscillator coils and inter-

. mediates, the electrolytic condensers,

condenser gang, 4 terminals, volume
control, voltage divider, padder, pick-
up switch and the three sockets along
the rear of the chassis.

Of these components, the coils
should be mounted so that the num-
bered lugs on them face in the direc-
tions shown in the under-chassis wir-
ing diagram. Also, before the gang
is mounted, a 6in. lead should be sol-
dered to the terminal beneath each
section. These leads pass through
the chassis and connect to terminals
“1” of the aerial and oscillator coils.

Mounting The Volume Control.

The volume control is mounted be-
tween the oscillator coil and second
IF. by means of the small right-
angled bracket, dimensions of which
were given in a sketch published last
month. The coupler is attached to
the end of the shaft, and from the
other side of the coupler a 5in. length
of %in. brass or bakelite rod is run
through the front of the chassig. The
voltage divider and padder are also
mounted in the positions shown in
the under-chassis wiring diagram.
Referring to the illustration showing
a rear view of the completed re-
ceiver, the socket on the rear wall of
the chassis, and at the extreme left,
is the mains socket.
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MURDOCIH’S
Short and Ultra-Short
Wave Components

Renowned English Makers
EDDYSTONE, JACKSON,

RAYMART, CYLDON,

POLAR, UTILITY.

ISMMF RAYMART, standard
finish. RMX Ceramic Insula-

- tion. Ball bearing, All brass.
Extended spindle for gang-

Extended
Double

Steatite Insulation.
spindle for ganging.
5P ACE Ol s s s ol e T
40MMF RAYMART, standard
T 0 S e =
IOOMMF RAYMART, standard
finish i S S
100MMF  POLAR ...
IS0MMF JACKSON, full size
condenser, all brass ...
[SOMMF EDDYSTONE SCIEN-
TIFIC. Calit Insulation. Noise-
less. Screened pigtail. Ex-
tended spindle. As illus......
180OMMF EDDYSTONE SCIEN-
TIFIC. Standard finish ...

TRANSMITTING
CONDENSERS

40MMF RAYMART MIDGETS.
Double spaced. Standard
finish. No extension spindle

30MMF POLAR. Double
spaced. Standard finish. Ex-
tended spindle for ganging

100MMF EDDYSTONE. Full
size, all brass ..

100MMF CYLDON, 1500 volt

working. Square law. Ker-
mot  lInsulation. Double
spaced. Yane edges rounded
and polished ... -

250MMF CYLDON, as abov

4/-

7/6
4/6

5/6
7/6

9/6

10/-
15/

8/6

7/6
21 /-

22/%
33/6

S00MMF CYLDON, as above 49/6

DIALS
4in. dial and /(' ¢
knob. Alum- /s /7 2
inium  scale. |-
Bakelite knob, |

2/6

We pay
freight.

Kindly write letters to Desk C52

MURDOCH'S LTD.

Park and George Streets

Sydney

An under-chassis
view showing the
wiring. The volume
control extension
rod, which is con-
nected by a coupler
to the shaft of the
potentiometer, has
been removed to
avoid obstructing
the view of the
wiring beneath it.

Next to it is the 4-pin speaker
socket, and next is another 4-pin
socket provided to afford a handy
outlet for obtaining heater and
“B-" supplies for a shortwave con-
verter, or perhaps for a separate short-
wave set. To wire this, the two fila-
ment terminals are connected with
the corresponding terminals on the
6C6 socket, one of the remaining
terminals is taken to earth, and the
other to “B+ max.”

Commencing The Wiring.

The three valve shields are now
fitted to act as a support for the
chassis when inverted, and the wir-
ing commenced.

This can be put in systematically,

starting from the aerial terminal.
The fixed resistors and condensers
can be supported between the points
to which they run, as shown in the
diagram and photograph, or else the

17-lug terminal strip mentioned in
the list of parts can be mounted
underneath the chassis, parallel to
the back wall and about 2% in. from
it. The lugs can be used just where
needed to act as supports for the
wiring.

It will be noticed from the wiring
sketch that a strip of bakelite with a
single solder lug mounted on it has
been supported near the first LF.
transformer, and about 1in. away
from the chassis, by means of a

(continued on page 48)

SHIELDED LEAD TO
GR10D CAP OF 66

o)}
..SOOOD: ° o
Plo6B7S o)k P 2A3
(o} o
"MH W F F

The under-chassis wiring and socket connections are shewm in fhis shatch
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Lahoratory Tests Establish New
Records of Excellenceforthe New

RADIOKES

Power Transformers

g

HE Radiokes releases for 1937 are

the most sensationally NEW units
ever designed—incomparably better than
anything yet available in Australia,
Their very beauty of appearance—Ilami-
nations lacquered black, silver-finish
covers—says “‘QUALITY”. Then con-
sider the test figures at the right. They
say ‘PERFORMANCE"!
Never before has a range of power
transformers embodied so many wonder-
ful exclusive improvements. Here are
a few: Finest silicon steel core lamina-
tions (guaranteed 75% overload without
trouble!) . . . non-hygroscopic insulation
. . . new type covers with RIBBED faces
(doubles strength of laminations) . . .
heavily insulated windings—and many
others.
The new Radiokes range suits practically
every radio purpose. Available in Level
and Upright types. ‘L’ type is entirely
universal, having five primary tappings as
well as both 6.3 and 2.5 volt filament
windings,

V' TYPE
VERTICAL POWER TRANSFORMERS

Type No. List Price
MV-60 Midget vertical ...... 19/6
LV-60 Large vertical ........ 21/-
N e T e el 25/~
Vo003 T T 28/6
VA5 5 - e A 32/6
A {0 e s SR s 37/6
L TYPE
LEVEL POWER TRANSFORMERS
FE60 o i e T e 18/6
BS80S aS pa S o TR 23/6
sl Q)T s R 26/6
25 177 . . B Tty Rl 30/—
(L) S0 S N 35/-

Order your requirements to-day. Or send
this coupon NOW for complete particu-
lars, free pamphlets, etc.

Wholesale Distributors in all
the Capital Cities of Aus-
tralia and New Zealand.

Actual figures taken on a 60 m.a.
Radiokes transformer demonstrate its
remarkable regulation and power
handling qualities:—

Lines per square inch. 60,000
Magnetising current .. 35 m.a.
Full load current .... 280 m.a.

Regulation at 40 m.a.. 388 volts
= .+ 50m.a.. 386 ,,
= ,, 60m:a.. 385 ,,
o neslOmial s 3B
= o A 80Im A ST 0w

Send the Coupon NOW !

S e R R N N N SR A R R SR R R DD 6O S s A

R.W.2/37

1
' Radiokes Ld., 1
: Box 10, P.O., Redfern, NS.W. :
: Please send me post free details of 1
1 the new Power Transformer. 1
] 1
1 Name 5
1
1  Address :
[ ] 1
] 1
N

N
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Radio Ramblings

Battery Two Gives Fine Results

I wish to join your Club, and en-
close herewith postal note for §/-
to cover membership fee and cost of
50 report forms. I have just recently
become interested in DX work, and
have constructed the “All-Wave All-
World Two,” which certainly gives
excellent results on both the broad-
cast and shortwave bands,—W. R.
Parker (AW175DX), Bentleigh, Vic.

Ll

Picking Up Two-Way QSO’s.

In writing this letter T wish to ex-
press my thanks for such a splendid
publication as “Radio World"—it’s a
winner. Here is a tip that may
interest other readers.

It is often desirable to listen to a
two-way conversation, and by em-
ploying two tuning condensers and
two switches this can easily be done
as shown in the sketch. Close SW1
and tune in one station with C1;
then open SW1, close SW2, and tune
in the other station with C2. Then
by merely throwing the switches,
either side of the conversation can
be listened to at any time.—C. R.
Londrigan, Terang, Vic.

%3
Space-Winding S.W. Coils.

An excellent twine to use for spac-
ing turns of wire on an S.W. coil is
that used by electricians in tying
several insulated wires together. Cut
the length of wire to be wound and
run one end through the first hole
in former, and solder to the pin
in the usual way. Clamp the free
end in a vise, hold former in both
hands and wind towards the vise,
keeping the wire taut. When all the
turns are wound on (close-wound),
put the free end of wire through the
further hole and solder into pin.

Now take the waxed twine, pass it
through the hole at the start of
winding, and tie a knot in it so that
it will not pull through, then clamp

free end in vise and wind it between
the turns of wire on former. This
will force the wire apart, and when
all the turns have been spaced the
last turn will be in line with the
further hole.

The twine can be fastened to any
part of the former, holding it in
place, until ‘any other windings have
been put on. When the coil is fin-
ished, the twine is carefully removed,
and because the wire was wound on
tightly’ with the turns close together,
the twine in forcing them apart gives
a still further tightening effect.—
H. Whyte-Meach, (AW69DX), Artar-
mon, N S.W.

X

Tuned Antenna For Main S.W.
Bands.

An excellent antenna system for
49, 31, 25 and 19 metre bands is
illystrated in fig. 1. Details are as
follows:—

The aerial is of 7/22 enamelled
wire and from A to B is 75 feet.
Earth is short as possible. C1, .00025
mfd.; C, .0005 mfd.; L, 20 turns of
20 D.C.C.,; L1, 10 turns of 20 D.C.C.
Coils are wound on one former 1lin.
in diameter. Gap between windings
is Y4in.

[ 3

Operation And Explanation.

For 49-metre band. This requires
an 80 ft. Hertzian antenna, which

A page for letters from readers.
A prize of 2/6 will be awarded
for every technical tip pub-

X X X

B
— O
1
(4] TO wAt “‘E.
OF SET
“ li )
b L B ..Ly,
| ¥16.1 i

can be obtained by setting C to min-
imum capacity and by tuning L with
Cl1.
31-metre band. This functions as
a %-wave Marconi antenna. Set C
éo half capacity and tune up with
il

" 25-metre band. 60 ft. is the most

lished.

efficient length for this band, and a
3, -wave Marconi system is used here
also. Set Cl1 to a minimum and tune
with C.

19-metre band. 75 ft. is necessary
here. Set C1 to a minimum capacity
and tune with C.

No Noise reduction features appear
on the above, but as it is a tuned
antenna the resulting higher signal
strength improves the signal to noise
ratio considerably.

Fig. 2 illustrates the construction
of a gadget that is a wonderful time

F16.2  RIVET 6 THIN TUBING INTO HANDLE
£~ —FERRULE
Py 1.1

I o S
RUBBER TUBING 1S SLIPPED OVER MET
T0 WITHIN >8" OF END OF POINTS

CUT HERE AND SOLDER INTO TUBING

/d
%6 SPLIT PIN FILED TO FLAT SCREW-
-DRIVER END AND SPRUNG SLIGHTLY
OPEN AFTER SOLDERING

and temper saver. It is of course,
only used to extract screws after
loosening and only to hold screws
when entering—not for tightening.
Inaccessible screws can be removed
or placed without any trouble what-
ever—G. O. La Roche (AW155DX),
Perth. W.A.

¥
Amateur Radio To The Rescue.

I was interested in the description
of old-timer Jack Pike (VK2JP) in
“Thirty Years of Amateur Radio,” in
the current issue of your excellent
monthly. “W.J.P.,” however, could
not have completely sifted the his-
tory, of VK2JP, for he missed an
outstanding and classical episode in
the story of this station.

In 1930, the writer was stationed at
Wyndham, North West Australia, and
established an amateur station under
the call VK6NK. Early in April that
year, an attempt was made on a
flight record to England, and a Ryan
monoplane piloted by the late Dave
Smith, accompanied by Wally Shiers
(of Vickers Vimy 1919 fame) made
for Wyndham from Sydney, en route
to England. The story is too long
to recount here, but the plane
ried a small battery-operated S-watt
transmitter working on 34 metres

ro

car-



February 1, 1937. THE AUSTRALASIAN RADIO WORLD

=33

SHEER B

An Albatross in flight!—banking into the wind
. . . wheeling . . . dipping, the very expression
of grace and beauty.

Such sheer beanty is expressed in the new
Mullard Master—a radio that is not just a “set,”
but rather your personal expression of what a

set should be.

A glance at the exquisite lines and design in
moulded Zonite would make one fear that such
beauty could only be skin deep—but for the
name *“Mullard.”

From earliest radio history the name Mullard
has always stood, as it does to-day, for all that
is best in radio.

And so we offer the masterful beauty of Mullard
—beauty in design—in appearance—in tone—
and in performance.

Ask any Radio Dealer to
show you the new
Mullard Master.

e

Both models moulded in genuine Zonite, and

available in two distinctive colour combinations

—Glossy Jet and Ivory—Rosewood and Ivory.
Obtainable on Easy Terms

Mullard

MASTER RADIO

THE MULLARD RADIO CO. (AUST.) LTD., 26-30 Clarence St., Sydney. ’Phone B 7446 (2 lines). Telegraphic Address: “Mulvalve”,

5M7
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One hundred miles or so in-
land from Wyndham, the ’plane
broke a camshaft, and was forced
down in the bush. After three
days, a rescue paity found her,
though but for rad.. it might have
been a different stcry.

In between keepi: 7 watch on the
signals from the -plane, VK6NK
handled distress tratiic direct with
Sydney through VK2JP. My log
shows that somewhere around 20,000
words were handled, and on one
occasion, VK6NK and VK2JP com-
municated uninterruptedly for 12
hours without a break. Jack Pike
did a splendid job in showing how an
amateur station can meet an emer-
gency when needed, and was widely
commended in the press at the time.

I think his story on this episode
would make interesting reading, es-
pecially to the newer kind of amateur
weddéd entirely to a microphone, and
with the misguided idea that tele-
graphic efficiency is of little or no
account. VK2JP is a life member of
the Wireless Institute of Australia,
and in fact, he ‘was primarily res-
ponsible for its formation. He has
lost none of his keenness on amateur

radio.—Don. B. Knock (VK2NO),
Sydney.
*
Eliminating Hand Capacity
Effects.

I received- my first copy of “Radio
World” in June, 1936, and found it
just the paper that radio enthusiasts
have been waiting for for a long
time.

I am a shortwave enthusiast my-
self, and find excellent advice in your
columns. My chief receiver is a
three-valve T.R.F. job (1C4 R.F., 80

FLATE | ¢ w R.F. CHOKE L \
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det., pen. output) with which I have
done quite a fair amount of DX.

I am enclosing a hint which I have
not seen published in your ‘“Radio
Ramblings” as yet. It is one which
I have used with success on small
S.W. receivers.

Often in a small S.W.
although apparently well
violent hand capacity is experi-
enced on 31 and 20 metres. This is
generally caused by r.f. in the head-
phone cords.. If some type of filter
is used, this can be eliminated. The
filter shown in the circuit is identical
with the line filter used on A.C. sets,
with smaller corresponding values.

I also appreciate the 5-metre
articles published, and there is cer-

receiver,
shielded,

tainly a large scope for development
in this line. Mr. Knock’s article in
this month’s issue is certainly of in-
terest—N. E. G. Talbot, Muckleford,
Vie.

*
Lightning Charges Steel Masts.

Referring to your November and
December issues re ughtning and
aerials, on December 23 last uuring
an electrical storm (no ram), I heara
at each fiash a distinct crackiing close
by. ‘1his was caused. by the ught-
ning charging my steel poles, wnich
are insulated 1rom earth, and d:s-
charging over several of the egg
type insulators with a dull red glow.

1 then jomned the aerial and earth
leads of the aerial system and con-
nected the jommed wires to the “A”
terminal on the set. The following
was noted. Un all bands up to 49
metres, but especially on the 19-
metre band, I heard a rapid ‘‘motor
boating” sound which gradually be-
came slower atier about two minutes.
Towards the end of the ‘‘beating” it
came through at about one beat each
second until it died out. If a flash
came before it died out, the sound
would stop dead with the crackle of
the flash, and after 30 seconds start
rapidly again and repeat its dying
out till the next flash.

As the masts are totally insulated
from the ground, this had me puz-
zled till the next morning, when I
discovered that each insulator had
provided a hoine for spiders and the
web-like nests they build. Evidently
the mast had charged up with static
electricity and this was jumping the
insulator via the web, thus causing
the flash on a heavy discharge and
the slow and diminishing beating
heard through the set.

I am now wondering how I can dis-
lodge the spiders without dismantling
the macts—I think I will have to let
the spiders win the day, as it only
causes leakage on heavy discharges.
Another thing I will have to do is to
fit an earthing switch on each pole,
for if anyone happens to touch the
masts during a similar storm, they
would make an excellent return to
earth. -

Speaking of static electricity, no
doubt, you have noticed that at times
when combing the hair, especially if
a little long, that you can notice a
discharge of static electricity at each
stroke of the comb. Not always, but
frequently I have tuned in my YF
when she has been close to the lead-
in. (Her frequency is about 15380
k/c’s.!) This is really a fact, and it
had me puzzled where the QRN was
coming from when I first heard it,
till T turned round and noticed the
cause

Now back to the “R.W.,” that mag-
azine of yours is still up to its usual
excellence. The ffirst items I look for

are the S.W. notes, and Mr. Graham
is to be congratulated on his con-
tributions, likewise Mr. Johns. Next
come “Radio Ramblings,” *“Radio
Step By Step,” “DX News and
Views,” station information, televi-
sion, etc. This is as I read the book.
I don’t mention the constructional
details, which are very good, as I
have my own commercial job in a
Radicla 5v. A.C.,, but I am sure if at
any time I wished to build my own
set, I could do so by following your
directions. I nearly forgot to men-
tion the VK amateur list, which is
excellent—G. O. La Roche
(AW155DX), Sth. Perth, W.A.

X
Right-Angled “L” Type Aerial.

I am enclosing a small sketch of
my amended aerial system now in
use.

A, B and C represent the masts;
A and B are 30ft. high while C is 35
ft. The gauge of wire used is no. 12

el

B8 75’

s
25’
l w
N

copper wire, length being 100" ft.
Between masts A and B a length of
75 ft. is run, the wire is passed
through an egg insulator at mast
B, and is then continued for 25 ft. to
mast C. From this end the lead-in,
which is 30 ft. long, is taken down
to the receiver.

The idea of this aerial system is
to provide a better reception from
all directions, and 1 can truthfully
say that it has also increased the
signal strength of those elusive DX
stations—Cedric Marley (AW150DX),
Brisbane, Q’land.
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THE FRONT COVER

Illustrated on the front cover this month
is Broadcasting House, the £500,000 home
of British broadcasting, built by the B.B.C.
in 1932,

In a central tower, built with brick walls
over four feet thick to exclude extraneous
noise, are located twenty-two studios, rang-
ing in size from a small studio for inti-
mate talks to a huge concert hall capable
of accommodating a large symphony or-
chestra and an audience of over 700 people.
Down in the basement huge machines
pump 134 tons of fresh air every hour into
the studios.

In accordance with tradition, when the
foundation stone of Broadcasting House
was being laid, various documents were
buried under it. These include copies of
agreements in regard to the building and
site, B.B.C. documents of historical in-
terest, and copies of B.B.C. publications.
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LET VEALLS KEEN PRICES
SAVE MONEY FOR YOU

[ 4
Join the Ranks of the ‘HAMS?"”
[ ]
o=-Meter Push-Pull Code Practice
[ ]
Transmitters Osecillat
Parts Requlied seiliartor

1_Wooden baseboard, 19in. x 1lin. x Zin. ... . el 23
2__7-plate midgets (Radmkes Isolantite), 8/- O e 16 0 Parts Required
2__11-plate mxdgets (Radiokes Isolanme), 8/6 each . 17 0 <
2_6-pin steatite sockets at 2/- each .. Ea 4 0 l_alummium chassis, 4in. x 5in. x 2%in. Rt 2 2 6
8__medium stand-off insulators at 2/- S 16 0 2_d-pin wafer sockets, each 5d. ... .. . __ = 10
6_large stand-off inmsulators at 2/6 each .. ... X 15 0 1_audio transformer __. __. L 10 6
4__Fixed Condensers (see parts list, page 26) . ... . 5 0 130 ohm rheostat, at 2/6 . = 26
RESISTORS__ 4__terminals, 2 red, 2 black at 4d. each ) L
250,000 ohm I-watt resistors at 9d. each ... . oo o . 1 6 1__small knob, 6d. each .. T % e o 6
VALVES.. 1.—4-pin plug and 4-wire battery cable ... 1 3
2__6P6’s (Radiotron) at 24/- each _.. ... .. — o oo ... 2 8 0 1__type 30 valve (Mullard Rad.lotron, Ken- Rﬂd PhthS) 16 0
MISCELLANEOUS__ 1_pair headphones .. .. .. 3 10°-6
Bakelite terminal strip 12in. x lin, x fin., with 7 terminals 1__Morse key .. se iy SR 17 6

and 2 angle. brackets for mounting; r.f. choke (see text); Hook-up wire, nuts and bolts, solder Lags o e s 1 6

small quantity 14-gauge enamelled wire; sundry hook-up 1_9v. “C” battery (Ever-Ready) . i s 23

wire, screws, etc.; 2 grid clips; 2 small knobs .. ... .. 10 0 2_13v. “A”’ cells (Ever- Ready) 2/7 each . oale 52

£6 14 9 8512 4

The OUTDOOR
PORTABLE 4 £10

Because of its remarkable performance and exception-
ally low price the “Outdoor Portable 4” is taking Aus-
tralia by storm. Hundreds of satisfied buildeys have
expressed their appreciation . . . you too, can build it
. . . easily. Veall’s will supply everything, including
valves, batteries and ready-made leatherette covered
case for only £10—pounds below regular price. Act
quickly . . . build an “Outdoor Portable” before the
holidays.

EVERYTHING NECESSARY TO BUILD
THIS AMAZING RECEIVER . . . £10

The Fidelity B.C. FIVE

See assembly instructions elsewhere in this issue and Veall’s pay freight to your nearest railway station in

complete price list on page 5 last issue. Write to Victoria. Get the habit . . . Try Veall’s First—always.
Veall’s for a special quotation for the complete kit of Low Prices plus the fastest mail order service in
parts, including valves and speaker, and remember Australia.

Vealls pay freight to your nearest station

VEALLS .. STORES

243-249 Swanston St., Melbourne. 3-5 Riversdale Rd., Camberwell, Vic.
299-301 Chapel St., Prahran. Central 3058 (7 lines); 10524;
168 Swanston St., Melbourne. Wind.1065; W 1188,

-
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Building a

Code
Practice
Oscillator

Learning the Morse Code becomes a
simple task if this audio oscillator is

used.

LSEWHERE this month is pub-

lished the first of a series of

articles on “Breaking Into The
Amateur Game.” In the introduction
it is stated that one of the require-
ments of the P.M.G.s exam. is a
speed of 12 words per minute in
sending and receiving in the morse
code.

The simplest way of learning the
code is to use an audio oscillator (or
buzzer), a key, and a pair of ’phones.
An oscillator such as that illustrated
above can be built for next to noth-
ing, as some, if not all, of the parts
required will be found lying around
the workshop. Apart from the valve,
the audio transformer is the on]y
other important part required. For
this component, any old “tranny” will

do—in fact, the older and cheaper it
is the better, providing the windings
are sound, because expensive makes
rarely give as good a note as the
cheaper types.

The Batteries Required.

An “A” and “B” supply are needed
to operate the oscillator. A suitable
“B” supply is a 9-volt “C” battery,
which will give months of service
because the “B” drain is only a
fraction of a mill.

If a type 30 valve is used, the “A”
drain is only .06 amp., which means
that a couple of standard torch cells
could be used. Alternatively, of
course, a 2-volt accumulator can be
employed. The rheostat has been
provided for two reasons—firstly, to

-

reduce the filament voltage from
3 volts to 2 when dry cells are used,
and secondly to adjust the note of
the oscillator to the most suitable
pitch. The note is generally best
with a low veoltage on the filament—
in fact, the oscillator shown will
work well from a single dry cell.

Assembly Is Simple.

When the parts listed elsewhere
have been obtained, the valve and
battery sockets can be mounted on
the aluminium chassis, together with
the audio transformer, rheostat, and
terminals.

The wiring is very simple, and for
those who cannot follow a circuit
diagram, it is shown in detail in the
wiring sketch. Finally the battery

—

"
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Left: This sketch gives dimensions for preparing the 5in.x4in.x214in. chassis.

Right: The under-chassis wiring,
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MODEL 1250 UNIT.

O N AT I
MY NEW TRIPLETT TESTER H

PAID FOR ITSELF ALREADY

s =
_ =

\‘
=== =
SSSSS

The up-to-date serviceman must be equipped with
fast, accurate tcst equipment to service modern
receivers efficiently. This latest addition to the
Triplett range is a Multi-Purpose Tester com-
bining in one instrument the equivalent of nine
separate units. It checks any type valve for
merit (including separate diode test). Neon
inter-element short test (made while valve is hot),
detects even the slightest leakages, Tests paper
condensers for opens and shorts and electrolytics
for leakages, D.C. voltmeter and milliammeter,
ohmmeter, decibel meter. D.C. scale: 10-50-250-
500-1,000 volts, 1,000 ochms per volt; 10-50-250
M.A.; .2 ohms to 10 megohms; 10-50-250-500-
1,000 A.C. volts at 400 ohms per volt; down 10
and up 15 decibels, Shadowgraph line voltage
indicator.

Price £16/10/-

“Trouble shooting takes only half the
time now I have this Triplett Multi-
Purpose Tester . .. I make twice as
many calls in a day and yet do a far
better job ... My tester has paid for
itself already and now it is bringing me
in real profits . . . And yet it cost only
£16-10-0.

Model 666 Universal Pocket Volt-Ohm-Milliam-
meter id indispensable for measuring A.C. or D.C,
volts, ohms and mills. Scale length is same as
that of Triplett 3-inch instruments., Ranges:
A.C. and D.C. 10-50-250-500-1,000 volts at 1,000
ohms per volt; 1-10-50-250 D.C. M.A.; low ohms,
3% to 300; high ohms to 250,000. Provisions for
external batteries for higher resistance measure-
ments. Supplied complete with test leads and
full instructions.

Price £5/15/-

Medel 1250 is the first self-calibrating Vacuum
Tube Voltmeter. Replacing a valve does not alter
accuracy. Measures low A.C. and D.C. voltages
without current drain. Has two separate D.C.
movements in a tilting type case. One indicates
when tube characteristics are stabilized with the
circuit, The other is a three-range voltmeter with
approximately linear scales reading in peak A.C.
and D.C. volts. Ranges are 2.5, 10, and 50 volts.
All accessories included.

Pricel ...l __ N S WSS £12/10/-

Full details of these and other new instruments
supplied free on request by the exclusive factory
representatives for Australia and New Zealand.

el . . . THE MASTER TESTERS

W. G. WATSON & CO. LTD.

279 Clarence Street, Sydney. 398 Post Office Place, Melbourne.
31 Hunter Street, Newcastle., 91A Currie Street, Adelaide. and

and at Perth, Hobart
. Launceston.




i2 THE AUSTRALASIAN RADIO WORLD

February 1, 1937.

p

PRI

B+ F _l||, r;
Ll

OA-

The circuit of the code practice
oscillator.

plug is wired, and the batteries con-
nected up.

Code Practice Oscillator—
List of Parts

1—Aluminium chassis, 4in. x 5in. x
23ins.

2 _4-pin wafer sockets

1_Audio transformer.

1._30 ohm rheostat (Radiokes)

4__Terminals, 2 red, 2 black.

1_Small knob.

1__4-pin plug and 4-wite battery cable.

1_Type 30 valve (Mullard, Radiotron,
Ken-Rad, Philips)

1_Pair headphones.

1_Motse key.

Hook-up wire, nuts and bolts, solder

tags.
1_9v. ““C” battery (Ever-Ready)
2 _13v. “A’’ cells (Ever-Ready) or
1—2v. accumulator (Clyde).

The leads from the ’phones and
key are next hooked up, and the rheo-
stat turned on until, with the key
depressed, a loud clear note is heard
in the ’phones. If nothing is heard,
then try the effect of reversing the
leads to either the primary OR sec-
ondary (not both) of the audio
transformer.

With the oscillator operating cor-
rectly, the task of learning the code
can be started, along the lines in-
dicated in the article elsewhere in
this issue. There is nothing in the
least difficult about it, but regular
daily practice is essential for success.

Mr. R. J. A. Overdiep Appointed
General Manager Of Philips
Lamps.

R. A. den Hertog, managing
director of Philips Lamps
(A’sia.) Ltd., announces the ap-
pointment of Mr. R. J. A. Overdiep
as general manager of the company
as from January 1. Mr. Overdiep,
who until the end of last year was
assistant general manager, has also
been appointed a director of the
company.
Mr. Overdiep has been associated

with the Philip’s Company for many
years. He spent two years in
Holland and Czecho-Slovakia, and the
following four years in British India,
Ceylon, Burma, Siam, Java, and the
Straits Settlements. He has been

Mr. R. J. A. Overdiep, now gen-
eral manager of Philips Lamps
(A’sia.) Ltd., and a director of the
company. '

connected with the Australian organ-
isation of Philips since 1930.

Mr. Overdiep is very popular in the
electrical and radio trade, and his
new appointment will be received
with general satisfaction.

Announcing yet another “FIRST" by Rola!

...the NEW ten-inch
ROLA Model 10-21

PERMANENT MAGNET SPEAKER

LECTRIC set performance from a battery-operated radio is now
E possiblel The Rola organisation—with its world-wide re-

sources—has pioneered an entirely new production in the
speaker field. The result is the brilliant new 10-21. This new unit
has fully 30 per cént. higher flux than is available with any other
speaker with a one-inch voice coil and, due to the use of highly
advanced heat treatment methods and the use of specially developed
steels, a phenomenally increased sensitivity has been secured!
Thus, once again, is established Rola leadership . . . be sure to
investigate the possibilities of this new Rola unit without delay.

This new 10-21 has numerous attractive features, including complete
dustproofing and moisture-sealed transformer assembly, and is priced
on a basis representing remarkable value.

Made and Guaranteed by

- ROLA COMPANY (Aust) PTY. LTD.

77-83 CITY ROAD, SOUTH MELBOURNE, S.C.4.

TELEPHONE M1278.
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| Radio Book Revizuws

A First Course In Wireless.

Published originally as a series of
articles in the well-known B.B.C.
weekly “World Radio,” “A First
Course In Wireless,” by “Decibel,”
is an inexpensive text-book that can
be recommended to beginners in
radio.

Fundamental principles are ex-
plained very carefully and thor-
oughly, and the theory and design of
radio receivers is dealt with step hy
step, starting with a simple crystal
set and leading up to modern multi-
valve receivers.

In clearness and simplicity, “A
First Course In Wireless” marks an
advance in elementary radio books,
and forms an excellent introduction
to thz more technical books on the

subject.

{“A First Course in Wireless,”” by “Decibel.”’
OQur copy from Messrs. Angus & Robertson, 89
Castlereagh St., Sydney. Price, 3/6; postage 6d.}

X

Radio Amateur’s Hand-
book Now Available.

The new 1937 edition of The Radio
Amateur’s Handbook, the manual of
amateur radio communication pub-
lished by the American Radio Relay
League, surpasses any of the pre-
vious editions both in size and quality
of practical content. The new edition
has a total of 21 chapters with an
appendix of miscellaneous practical
information, followed by an excep-
tionally comprehensive topical index
which facilitates quick reference.

Many important technical develop-
ments during the past year and
sweeping changes in operating tech-
nique and methods have called for
enlargement of the book and rewrit-
ing of almost all chapters. Some
idea of the extent of the revision
may be had from the fact that two
hundred new illustrations are
included.

Special attention has been given
to the new developments in noise
silencers for short-wave receivers and
o the new technical trends in the
circuit design. A wealth of new
material is added to the wide field
of transmitter planning, construction
and adjustment. The capabilities of
the new valves are exploited to the
full in the radiotelegraph and ’phone
transmitter designs presented.

Extended space is also given to
the ever-important subject of aerials,
directional systems and the new ideas
in coupling methods being treated in
particular detail, The ultra-high fre-

1937

quencies come in for a big share of
the space also, new and advanced
equipment being detailed to illustrate
the latest trends in this rapidly grow-
ing field.

As in previous editions, full atten-
tion has been given to charts and
tables of information for the radio
enthusiast, the valve tables, for ex-
ample, occupying seventeen pages.

The basic purpose of The Radio
Amateur’s Handbook is to present a
complete treatment of every phase
of modern amateur radio communica-
tion from elementary theory through
advanced practical application, with
emphasis always on ideas and
methods that have shown their worth
in the field. This new edition ful-
fills this purpose even more effect-
ively than any of its predecessors.

{The Radio Amateur’s Handbook, Fourteenth
(1937) Edition, by the A.R.R.L. Headquarters
Staff. 544 pages (including a 112-page catalogue
section), with approximately 564 illustrations; 74
charts and tables and 86 formulas. Obtainable

from Messrs. Angus & Robertson, 89 Castlereagh
St., Sydney. Price, 7/6; postage 9d.}
%
Official Radio Service
Handibook.

Written by J. T. Bernsley, a noted
American writer in the radio service
field, the “Official Radio Serviee
Handibook” is a book that service-
men will find invaluable. A 1,000-
page volume, the book has been
written from the practical angle
throughout, and, as the author says
in the preface, with the single objec-
tive always in view of aiding the
serviceman in his efforts to perform
all repairs as efficiently and quickly
as possible.

About a third of the book is de-
voted to operating and design data
on American sets, and of course a
fair amount of this material is use-
less to servicemen in this country.
At the same time, the operating
notes on commonly-encountered
faults in specific models make in-
teresting reading, and some very use-
ful hints can be picked up.

The remaining 600 pages or so are
devoted to theory governing the fun-
ctioning of circuits, test equipment
fundamentals and how to best use
each instrument, balancing and ad-
justment methods, and generally to
servicing as it is practised today.
Chapters on the cathode ray oscillo-
graph, auto radio installation, and
on noise interference elimination
will bz of intense interest to the pro-
gressive serviceman who realises that
all three are rapidly assuming con-

siderable
to-day.

Altogether, this new service hand-
book can be recommended to every
established serviceman who ‘wants to
keep himself in line with latest
developments in his field, and to
everyone just starting in the profes-
sion who wants to obtain a thorough
groundwork in modern  service
procedure.

{“Official Radio Service Handbook,”” by J. T.
Bernsley. Published by Gernsback Publications,
Inc., 99 Hudson St., New York, N.Y.; our copy
from Radcraft Publications Inc. (same address).}

& L
Radio Field Service Data.

Supplies of the second edition of
Ghirardi’s “Radio Field Service
Data,” reviewed in the “Radio
World” for December last, are now
available in Australia.

A  modern, practical reference
book containing many useful trouble-
tracking charts and tables, service-
men will find it invaluable. Those
specialising in auto-radio installa-
tions will find the book particularly
useful, as no less than three sections
are devoted to remedies for stubborn
automobile ignition interference, elec-
trical wiring diagrams of auto-
mobiles, and to battery polarity,
breaker-point and spark-gaps, and
auto-radio antenna data for American
cars.

{*“Radio Field Service Data,’”’ Second Revised
Edition, by Alfred A. Ghirardi, E.E., obtainable
from Messrs. Angus & Robertson, 89 Castlereagh
St., Sydney. Price, 16/-; postage 9d.}

X
Electronic Television.

importance in servicing

The development of electronic tele-
vision has progressed rapidly during
the past few years, until today it is
well past the laboratory stage and
is now being tested in the field. Two
experimental stations for electronic
television transmissions are now
operating in America, one in Phila-
delphia established by Farnsworth
Television Incorporated, and the other
in New York by the Radio Corpora-
tion of America. Two men stand
out as pioneers in the new science—
Philo T. Farnsworth, of the former
company, and Dr. V. K. Zworykin, of
the latter.

With the emergence of electroniz
television into the field, it became
apparent that an authentic book on
the subject was badly needed, and
“Electronic Television,” by George H.
Eckhardt, provides the answer. Both
companies mentioned above co-oper-
ated in its production, so that the
information contained on the systems
developed and operated by them was
obtained at first-hand.

The book is written not for highly
trained engineers, but for the aver-
age reader possessing perhaps only

(continued on page 15).
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Whats New

In Radio

A monthly review of latest releases ———————-

in sets, kit-sets, and components

New 10-Inch Rola P.M.
Dynamic Speaker.

The latest release by the Rola
Company (Aust.) Pty. Ltd.,, of Mel-
bourne, is the model 10-21, a 10-inch
permanent magnet speaker of the
latest design.

Two outstanding features comprise
a new magnet assembly with very
high flux density (approx. 11,000
gauss), and a new moulded dia-
phragm, proofed against humidity
and fitted with a 1-inch voice coil.
Both result in very high efficiency,
excellent overall response, and a
power-handling capacity that can
take care of outputs up to 8 watts.

The use of the patented method of
Rola dust-proofing and a transformer
sealed against moisture and battery
fumes, combined with the above
features make the 10-21 ideal for use
with battery or vibrator-powered re-
ceivers, with public address systems,
or for any application where high
quality reproduction is required with-
out the inconvenience of providing
for speaker field excitation.

Speaker input transformers are
provided for all standard output
valves, for single, push-pull, or class
B operation, or for any given impe-
dance value,

X

New Readrite Multi-Meter Is
Highly Portable.

Servicemen who have to cover a
wide territory in the course of their
service work must have equipment
that is at once up-to-date and as
compact as possible. The manufac-
turers of the well-known American
Readrite test equipment have ade-
quately filled this need with their
new Ranger-Examiner line of test
instruments. Precision-built, and
using Triplett meters throughout,
there is a complete range service
equipment, all units being very com-
pact, rugged, and easily portable.

The Model 735 D.C. Volt-Ohm-
Milliammeter is so compact it can be
carried .easily in the coat pocket.
Nevertheless it has ranges compar-
able to those of large multi-meters,
and besides providing measurements
for every requirement of the service-

man during home calls, it is suitable
for extra utility use in the shop and
laboratory.

The instrument is fitted with a
Triplett D-Arsonval type precision
instrument, with readings accurate
within 2 per cent. There is a selector
switech for all ranges, and individual
zero adjustment is provided for re-
sistance measurements. Ranges are
15-150-750 volts;
1%-1,000 low ohms;

1.5-15-150 M.A.;
0-100,000 high

This model 735
D.C. Volt-Ohm-
Milliammeter is
so compact ‘that
it can be slipped
into a coat
pocket,

ohms at 1.5 volts. External batteries
may be used for higher resistance
measurements.

The black moulded case measures
3 1/16in. x 5 7/8in x 2&in. high, and
is provided with an attractive silver
and black panel. Battery and test
leads with alligator clips are
included.

Messrs. W. G. Watson & Co. Ltd.,
279 Clarence Street, Sydney, are
agents for “Readrite” test equipment,
and will be pleased to supply on re-

quest complete details on the
range of instruments carried.

*
Micromatic @ All-Wave  Unit

Eliminates Alignment Troubles.

Realising that the alignment of
home-built superheterodynes without
the necessary equipment has always
been a source of worry to set build-
ers, Messrs. F. J. W. Fear & Co., of
Wellington, N.Z., have solved the
problem very neatly and effectively
with the dewelopment of their new
Micromatic All-Wave Tuning Unit.

Resembling the ordinary coil box
assembly, with the condenser gang
mounted on top of the box housing
the different coil units in separate
compartments, the Micromatic Unit
differs from it in that the metal
type valves used for the R.F. and
mixer stages are mounted alongside
the gang.

The entire assembly is wired, fit-

ted to a test chassis, and accurately
aligned before release, so that set-
builders can fit the unit and wire
the remainder of the set with every
confidence that the alignment of the
completed job will be as accurate as
laboratory-built test equipment can
make it.

The important feature is that as
the unit is ready wired, there cannot
be any small changes in the mini-
mum capacities after assembly of the
set, due to the addition of wiring,
to upset the alignment. An added
attraction is that the dial, which is
manufactured specially for this unit,
gives very accurate tracking over all
three wave-bands.

Only Seven Connections.

Along one side of the unit is
mounted a row of 7 solder lugs for
the screens, A.V.C., oscillator plate,
B4, 6A8 plate, and heater connec-
tions. When these lugs are wired the
R.F. and mixer section of the set is
complete.

The first kit-set built around this
new assembly is the 1937 Metal
Miracle 6,” a six-valve superhet giv-
ing all-wave coverage and using the
following valves:— 6K7 R.F., 6AS8
mixer; 6K7 IL.F.; 6Q7, diode detector,
for A.V.C, and first audio amplifier;
6F6, output pentode; and 574,
rectifier,

The Micromatic All-Wave Unit is
undoubtedly one of the most out-
standing developments in modern kit-
set design made in recent years.
Full details both of this new unit and
of the “All-Wave Miracle 6” will be
supplied free on request by the
manufacturers, Messrs. F. J. W. Fear
& Co., 31 Willis St., Wellington, N.Z.

X

Latest Radiotron Map Folder Is
Ideal For Dxers.

Every dxer should make a point
of obtaining a copy of the
Radiotron Aximuthal Map Folder
just released by the Amalgamated
Wireless Valve Company, Ltd,
Sydney.

Beautifully printed in four colours,
no effort or expense has been spared
to make this new folder the most
attractive and mseful radio reference
chart of its kind ever released in
Australia. It is absolutely packed
with just the kind of information that
every radio enthusiast wants, but can
rarely obtain.

World Distances And Compass
Bearings.

The “star” feature of the folder
is 2 map of the world, drawn on a
projection that gives the appearance
of the globe as seen from a point in
space directly over Sydney. It en-
ables the shortest distance from the
centre of the map to any other point
on the globe to be easily ascertained,
together with the compass bearing.
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The former feature is invaluable in
calculating DX, while the latter
should be of valuable assistance to
experimenters putting up directional
aerial systems of any sort. A time
chart is also available to enable
immediate comparison of world
times.

New List Of World S.W. Stations.

An up-to-date and comprehensive
list of world shortwave stations,
showing call-signs, locations, and
wavelengths is also included, the
stations most frequently heard in
Australia being marked with an
asterisk. Australian and New Zeal-
and broadcast stations are listed as
well, being grouped by states.

Altogether, this Radiotron release
is something that no radio fan should
miss. Copies can be obtained free by
enquiring at your local radio shop, or
by writing the Amalgamated Wire-
less Valve Co., Ltd., Box 2516 BB,
G.P.0., Sydney, enclosing a penny
stamp for postage.

*

Philips Technical Communica-
tion On Transmitter Design.

“Transmitters—Some Observations
On Their Design,” is the title of a
paper delivered by V. H. Dudman,
M. Inst. R.E. (Aust.) before the in-
stitute of Radio Engineers (N.S.W.
Division) and now released by
Messrs. Philips Lamps (A’sia.) Ltd.
as Technical Communication No.
P3146.

Of interest primarily to radio sta-
tion engineers, the bulletin just re-
leased deals with the design of
power supply systems, to obtain
highest efficiency at lowest cost.
Characteristics of rectifiers, valve,
transformer and filter costs, and out-
put regulation are discussed in detail.

A further Technical Communica-
tion will be devoted to a discussion
of valve selection for the various
stages of the transmitter proper.

Radio Book Reviews.
{continued from page 13)

a smattering of radio knowledge. The
fundamentals of electronic television
are clearly explained in the opening
chapter, and then the Farnsworth
and R.C.A. systems of transmission
and reception are dealt with in turn,
simply and comprehensively. An
especially interesting and ingenious
device is the Farnsworth cold cathode
Multipactor tube, which not only pro-
vides the solution to a difficult prob-
lem in electronic television, but
eventually may displace present-day
receiving and transmitting valves.

{*‘Electronic Telev:slon," by George H. Eck-
hardt publishers, the ocﬂ:eartW'llcox Co.,

Inc., Chicago. Our copy imm Messrs. Angus &
Robertson, 89 Castlereagh St., Sydney. Price,
15/-; postage 9d.}

1937 “PALEC”

HIGH-GRADE

MULTI-
TESTERS

exsv. 3

ot + 1

Featuring
the new

3" Meter
(Model 475)

To the Radio & Sound Engineer

In modern radio practice trouble tracing and development work necessi-
tates an instrument that is Accurate, Reliable, of sound Design and Con-
struction, and also of wide Application.

The “Palec” Multi-tester ‘has all these qualifications and more.

ACCURACY._The meter guarantee is exceptionally high (see Meter Catalogue). For range

accuracy, only wire for shunts_and voltage fhaltipliers is tolerated (exception, 1,000v. range).

RELIABILITY. The best components possible, ensure many years of proﬁ:abe service.

DESIGN._An automatic citcnit of fool-proof operation. CONSTRUCTION.__An instrument

job inside and out. APPLICATION._ Practically every test possible has been catered for.
NGES:_

VOLTS D.C. 5-10-50-100-500-1,000.

VOLTS A.C. 5-10-50-100-500-1,000.

MILLIAMPS 1-10-50-100-500.

OHMS 0-2,000-20,000-200,000.

MEGOHMS AND INSULATION TEST, 0-10.

CAPACITY .001-10 mid.

INDUCTANCE 0-10,000 Henrys.

IMPEDANCE 0-1, 000 000 ohms.

ELEC’TIC Conds. A Good bad leakage test for Elec’tics, also capacity measurements

of same
DECIBELS. __10 db to -+50 db in three ranges. (Reference level 6 mw. on a 500 ohm line).

Price complete in black leatherette lidded case—
Model CM Faull

e b S TR gt S £13 10 ©
Model SM AC.DC Volts, m.a., and ohms only e £10 10 ©
Model JM DC Volts, m.a., and ohms only ... ... .. ..

s e e e £83.08 0
NOTE._On Model SM and JM, the ohms range is ded to 1 1

Analyser-Selector Unit in same case or separate, extra ... ... —.. ... .. oo oo — £ 0 0
All prices are Trade and subject to tax.

PATON ELECTRICAL INSTRUMENT CO.

SEND FOR PARTICULARS AND ILLUSTRATED CATALOGUE TO
90 VICTORIA STREET, ASHFIELD, N.S.W

Manufacturers of the well-known PALEC Meter and Cathode Ray Osc:llograph (as supplied to
the Commonwealth Government). Obtainable from:
Sydney: Fox and MacGillycuddy, Bloch & Gerber, Lawrence & Hanson.
Melbourne: A, H. Gibson (Electrical) Co. Pty. Ltd., Lawrence & Hanson.
Brisbane: Lawrence & Hanson.
South Australia: Newton McLaren Ltd.
New Zealand: The Electric Lamp House, Ltd., Wellington.
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From The Secretary’s Pen.

IVE energetic servicemen are re-
minded that there are still a few
vacancies for membership of our

organisation in the metropolitan area.

There are also vacancies for country
members.

With reference to inter-state mem-
bership, correspondence is to hand
from all over Australia desiring mem-
bership. Here is an example of

Licensing

of Service=-

men Urgently Needed

Assessing Service Charges
By TEST-PROD

schemues for assessing ihe value
of a service call. It does not appear
to be good business policy to prepare
an elaborate card system on which
is shown details of faults, component
prices, so much per hour travelling
expenses etc. Of course, these items
must be taken into account, but one
would not expect a grocer, for ex-
ample, to fill in his bill complete
with trade discounts, sales tax and
shop rent!

Two Hypothetical Cases.

In arriving at a solution of this
somewhat involved problem, a few
hypothetical cases might assist.
Serviceman “A” is called to a job
in which the radio has gone ‘‘dead.”
Upon testing the receiver he discov-
ers that an electrolytic condenser has
developed a short, and as a result
the 80 rectifier has joined its ances-
tors. He informs his client that
the job will cost say 27/6. The
client is anxious to know what it’s
all about, so the serviceman points
to the offending “electro” and holds
up the valve. The client then pleads
financial embarrassment and prom-
ises to ring later,

That ring never comes. The client
has a friend who fixes everything
from door knobs to sewing machines
for “experience.”  Asked for assis-
tance, he buys an 80 and an electrol-
vtic at cost, instals them, and every-
body is happy, with the exception of
Mr. “A”

T HERE are many and varied

The moral is that this serviceman
is not selling his time so much as
his knowledge of radio, which is his
main asset.

Now with regard to the system of
charging so much per hour, we will
consider the case of “X” and “Y,”
two mechanics who both charge the
same rate. “X” is an experienced
techniean, “Y” is a “mug” who has
hastily read the contents of “How to
Become a Serviceman” and bought
an analyser on T.P. They are called
out on two sets with identical faults.

“X” has his set right in half an
hour; “Y” sweats and fumes for
three hours, goes home to lunch, and
hds the receiver finished in time for
tea. Assessing costs on a time
basis, “Y’s” bill is several times
greater than “X'’s,” which is obvi-
ously anything but fair to “Y’s” un-
fortunate customer, or the genuine
serviceman.

Licensing Of Servicemen Suggested

Now for a few remedies. 1 am
in favour of a Government examin-
ation for servicemen on the lines of
the A.0.P.C. or P.M.G. certificate:
Those who passed would be issued
a license. This would in time make
radio servicing a recognised profes-
sion, and protect the public against
unqualified men.

The next step is to boycott those
firms who sell to the general public
at trade prices.

Conducted by the
Secretary, 287 Clarence
Street, Sydney, N.S.W.

* *

numerous letters received at our

office.

“Dear Sir—Being in servicing pro-
fession I am very impressed with the
idea of the A.T.R.S., which is much
needed to build up the prestige
that should be given to this pro-
fession. The status of the service-
man must be raised, but it never will
be as long as unqualified meddlers
and so-called super mechanics are
dabbling in the profession, endeav-
ouring to service radio sets with a
seven and sixpenny voltmeter, a pair
of pliers and a soldering iron. Yet
they advertise that they have the
most elaborate testing equipment
under the sun, and quote a price be-
yond all reason, such as 1/6 or 2/6
per hour. Such a price as this can-
not pay any legitimate business.

Some can get away with it and
fool the unsuspecting public for a
while, but they are eventually found
out, and the receivers they are sup-
posed to have serviced are then
brought to the professional man, who
discovers that they are in'a shocking
condition. Yet he is expected to
undertake a thorough overhaul at a
next-to-nothing price, through the
previous influence of the meddler.

A well-trained, adequately equipped
radio serviceman should be regardad
as highly as a doctor, whose fees ure
an indication of his study, yet the
radio serviceman who has studied
for many years can rarely command
equitable payment for his services,

If all reliable professional radio
servicemen were to get together and
join your organisation, I am sure
these difficulties would eventually be
overcome and there would be a profit-
able living in our chosen field in the
future.

Therefore, 1 desire to become a
member, and you can depend on my
assistance if required. Wishing the
organisation success,

Yours faithfully,
G. W. WILSCHEFSKI.
Express Radio Service.
MARYBOROUGH, QLD.

This is spirit which has made our
organisation a success so far. We
need your co-operation to gain our
objective, so join now.
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ABOUT THE AUTHORS

GEORGE THOMPSON (left), was edu-
cated at Wakefield Grammar School, Eng-
land, and has been keenly interested in cma-
teur radio ever since the war, He operates
kis own station (VK3TH) on 56 m.c. (5
metres) only, and assists as operator of
VK3BY, Australia’s crack amateur station.
3TH’s chief interest these days lies on the
educational side__he controls the student
classes of the W.ILA. in Melbourne. These
have proven very successful, and at the last
Government exam., a 75% pass was ob-
tained, constituting a record for Australia.

IVOR MORGAN (VK3DH) is a product
of the Melbourne Grammar School and Mel-
bourne Uhniversity, and is a professional radio
consultant as well 2s a director of Regent
Radio Pty. Ltd. He holds a broadcast opera-
tor’s ticket in addition to an experimental
license. 3DH operates his own transmitters
on 269, 80, 40, 20, 10, and 5 metres, and
is noted for the very high standard of his

issi Is a b of the W.I.A.,

and has been in radio for ten years.
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| New Series Of Articles On

Amateur Radio

— An Introduction By The Authors

THE series of articles commencing this
month in the “Radio World” under the title
of “Breaking Into The Amateur Game” is not
intended for the advanced amateur who will,
or at least should, know the simple lessons
as a school child knows its alphabet. Our
objective is to supply those in whom the spark
of radio has been lately kindled with simplified
lessons which, if conscientiously studied, will
provide sufficient knowledge of the propaga-
tion of wireless waves to enable them to pass
the examination for the Amateur Operator’s
Certificate of Proficiency, or as it is known to
“hams,” the A.0.C.P.

Most people whom the radio bug attacks look
forward to the time when they will possess a
call-sign of their own, and the authors hope to
do something to assist in the accomplishment
of that worthy ambition. The most elementary
principles of electricity as applied to wireless,
the real fundamentals, will be dealt with in
such manner as will afford their ready ab-
sorption by all who possess a reasonable stan-
dard of intelligence and who are prepared to

devote the necessary time to the study of this
very entertaining art.

In order to pass the government examina-
tion, it is necessary that the candidates obtain
not less than 70% in each of the following
subjects:— Sending and receiving in code
(morse) at a speed of twelve words per min-
ute, 5 letters to constitute a word; a series of
questions on theory, usually 10 in number;
and a thorough knowledge of the regulations
governing amateur transmissions as appearing
in the P.M.G.’s handbook. The latter cannot
be taught, but the numbers of those necessary
will be stated and may be learned leisurely at
a convenient time.

It will be necessary that each student pro-
vide him or herself with a morse key and
either an oscillator or buzzer arrangement for
the purpose of practice. In all probability
some of the advertisers in this journal have
simple complete sets available at small cost,
but they are simple of construction and are
readily assembled.—The Authors.
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Breaking Into
The Amateur Game . . . (1)

To be thoroughly conversant with
Ohm’s Law is the first essential to a
sound knowledge of radio. In the
above, if the letter representing the
unknown quantity is covered, the
way to deal with the other two
quantities will be revealed. Thus, by
covering up E, I and R are left to-
gether and should be multiplied. If
I is covered, it becomes obvious that
that E should be divided by R.

DR. GILBERT in the year 1600
published his famous work “De

Magnete” on the science of mag-
netism. A magnet may be termed a
solid body possessing the property of
attracting to a much greater extent
than any other metal.

In dealing with any action on this
principle, the phenomenon is known
as magnetism. Copper and zinc are
examples of non-magnetic substances,
while nicke! and cobalt are readily
attracted by a magnet, and are there-
fore said to be magnetic.

Upon experiment it is found that
a magnetised bar of iron when sus-
pended to rotate freely in a horizontal
plane will definitely come to rest
with one end pointing to the earth’s
geographical North pole. This end

{*Editor’s Note.__To complete this series within
reasonable time, it can be appreciated that the
elementary fund: Is of radio t be dealt
with at great length. At the same time, readers
should realise that without a thorough grasp of
the fundamentals it is hopeless for them to try
for a ticket. Hence, for those not too sure
of their groundwork, the series of articles ‘‘Radio
Step By Step,’* at present running in the
“Radio World" would make excellent supple-
mentary reading. Those who wish to delve in-
to the subject still further are invited to write
in, and a_ list of suitable text-books will be
supplied. Lastly, would readers please note that
the authors of the accompanying series cannot
answer queries by post.}

The first of a series of articles® for beginners in
amateur radio, specially written for “’Radio World”

By GEORGE THOMPSON
IVOR MORGAN

and

is known as the Nort.h-seeki.ng pole,
the opposite extremity being the
South-seeking pole.

Should a magnet in bar form be
suspended horizontally at a point
half its length from another magnet
(fixed), the latter being placed with
its South pole nearest to the mov-
able magnet, it will be found that
the suspended magnet will swing
until its North pole comes to rest
close to the South pole of the fixed
magnet, From this we get the
first law of magnetism:—

Unlike Poles Attract, And Like Poles
Repel.

In the magnetising of a piece of
iron or steel, the effect has a limited
penetration; therefore by placing to-
gether a number of thin magnets,
a compound or laminated magnet is
formed. By this means we obtain
in a limited weight and bulk a mag-
net greater in strength than one of
similar dimensions that is solid.

MAGNET!IC LINES OF FORCE
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Fig. 1 (a) shows the magnetic
lines force surrounding a wire car-
rying direct current. If the wire is
wound in solenoid form as in 1 (b),
the inductance in greatly increased,
while if the coil is provided with a
soft iron core as in 1 (c¢), the induc-
tance becomes still higher.

(VK3TH)
(VK3DH)

An electro-magnet consists fund-
awmentally of either a solid or lamin-
ated rod »of soft iron, around which
is wound a coil of insulated copper
wire. When a direct current of elec-
tricity is passed through the wire,
the iron core becomes an electro-
magnet, the magnetic properties fail-
ing as soon as the current is
interrupted.

Up to a certain point the strength
of the mmagnet would increase as the
current through the coil was in-
creased, until the stage was reached
when a further increase of current no
longer increased the strength of the
magnet. This is a condition known
as magnetic saturation.

If three bar magnets are placed
upon a table with their ends a
gquarter of an inch apart, in the
form of a triangle, their North and
South poles being adjacent, a closed
magnetic chain is formed. Upon in-
vestigation with a compass we find
that the magnetic forces are concen-
trated about the ends of the bars,
and practically no field (magnetic)
is detected externally. This is a
condition known as a closed magnetic
field.

Magnetic screens are sometimes
used in the application of magnetism
to radio. These take the form of a
bar or sheet of magnetic iron or steel,
so placed to change the pattern of a
magnetic fleld. The most perfect
form of magnetic screen is a sphere,
with the object to be screened placed
centrally inside.

A Definition Of Permeability.

Permeability may be defined as the
property, possessed in varying degree
by magnetic substances, of becoming
magnetised when placed in a mag-
netic field. Electricity, or the evi
dence of activity of electrons as we
know it, is the science upon which
depends practically all our radio
activities.

Atoms And Electrons.

Considering first the electron, we
usually accept this as being, in con-
junction with other electrons, part of
the atom. Atoms are divided into
classes dependent on the number of
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electrons that constitute them. Then
we have positive and negative elec-
trons going to make up the nucleus
of the atom. The positive electrons
are known as protons, and the neg-
ative, simply electrons.

Atoms  make up molecules
which in turn go to constitute
common substances such as
iron, copper, aluminium, etc. To

ciarify this electron theory we should
visualise an atom as a nucleus con-
sisting of protons (positive electrons)
and electrons, surrounded by elec-
trons (negative) which rotate around
the nucleus in an elliptical fashion.
The relative quantity of free elec-
trons determines the conducting prop-
erties of the substance.

As an exaniple, copper has a large
number of free .electrons, whereas
glass could be said to have practically
none. The atoms of most metals
will, with very little resistance, part
with an electron or two, which will
drift in the direction of any positive
electric strain., When there is a
surplus of electrons at one point and
a deficit at another (the two points
being joined by a conductor) electric
current flows from the former to the
latter point, i.e., from negative to
positive (— to +). This drift of
electrons constitutes an electric cur-
rent, and is actually the drift of

electrons from atoms along a
conductor.
As stated earlier, atoms are

composed of a nucleus of protons and
electrons surrounded by electrons.
Normally the condition is a balance
electrically, but when an electron is
added to or subtracted from a neutral
(balanced) atom, we have what is
known as an “ion.” Therefore
icnisation is the process of adding
or subtracting an electron from a
neutral atom.

How A Valve Works.

Closely associated with this theory
is conduction by thermionic emission
of electrons in a vacuum tube. In
the simplest form of vacuum tube,
there is a metal plate supported close
to a cathode, both being enclosed in
a vacuum. The cathode consists of
a metal filament not unlike that in a
common electric lamp.

When the filament, or cathode as it
should be termed, is heated, electrons
are stimulated to fly off from its
surface, and they are attracted to
the plate when the latter is connected
to an external battery. (Positive pole
Lo the plate and negative to the cath-
ode.) A cloud of electrons gathers
near the cathode, and is known as the
space charge.

Thus we have seen that an elec-
tron flow can take place within the
vacuum tube, the direction being from
cathode to plate. The function of
the most complicated of multi-element
tubes is dependent on this fundam-
ental principle.

Electromotive Force, or E.M.F., is
the term used to describe the elec-
trical pressure created between the
two poles of a battery by the exces-
sive number of electrons at the nega-
tive pole.

Common practice in radio is to
combine a large number of “dry
cells” in series to make a battery.
These dry cells usually have a ter-
minal E.M.F. pressure, or voltage, of
1.5v. By connecting the positive ter-
minal of one cell to the negative ter-
minal of the next, and the positive
terminal of this to the negative of
a third cell, we are adding the vol-
tages of each, and the connection is
known as series. Three such cells
connected in series would provide a
battery of 1.5 X 3 = 4.5 volts.

ALTERNATING
CURRENT

APPLIED
ACROSS
PRlMARY

Y of Yo
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Fig. 2 (a) illustrates how an alter-
nating current or e.m.f. can be trans-
ferred from one winding to another
in close proximity by mutual induc-
tion. This effect is utilised in the
transformer, illustrated in 2 (b).

Again, using our three 1.5v. cells,
but this time connecting all the pos-
itive terminals together, then all the
negatives, we have a battery the
terminal voltage of which is still 1.5
volts as compared with 4.5v. of the
first battery, but the second battery
is capable of delivering three times
the current of the first. This “hook-
up” is termed a parallel connection.

Meters for use in these simple cir-
cuits would be:—a voltmeter connec-
ted in parallel with the supply of un-
known voltage, and an ampere meter
(ammeter) or milliampere meter

(milliammeter) according to current,
is connected in series with the cir-
cuit where we wish to measure cur-
rent flowing in the circuit. A milli-
amp is 1/1,000th of an ampere.

Direct And Alternating Currents.

Thus far we have discussed only
simple direct current circuits. The
letters D.C. usually appear on any
piece of apparatus which must fune-
tion only on direct current. Should
the D.C. in any circuit be interrupted
either regularly or irreguiariy it is
still D.C., since the direction, of flow
remains the same.

The type of current most com-
monly in use is known as alternating,
or A.C. The fundamental difference
between these two types—D.C. and
A.C.—is that where the former flows
in the same direction at all times, the
latter reverses its direction of flow
many times per second. The electron
flow with alternating current first in-
creases to a maximum, falls to zero,
then reverses its direction and rises
to maximum, again falls to zero, and
S0 on.

In our usual power mains circuits
the direction of current flow changes
each 1/1C60th of a second. This
means that the complete reversal, or
cycle, occupies exactly 1/50th of a
second. Hence there are 50 cycles
per second, explaining the term 50
cycies A.C.

This theory may be applied to
many aspects of radio. For instance
in a circuit where we are dealing
with voice frequencies, the frequency
is constantly changing, and in the
space of a split second may vary
from 100 cycles to 5,000 cycles per
second. Coming to frequencies used
commonly by wireless transmitters,
we have a range covering some 80,000
cycles or 80 kilocycles (a kilocycle
being 1,000 cycles) and extending up
to 60,000 k.c. or 60 megacycles (a
megacycle is 1,000,000 cycles).

Unlike D.C., A.C. cannot be pro-
duced by batteries, and a rotating
machine known as an alternator is
used to generate commercial 50-cycle
power. In the case of frequencies
above 80 k.c., vacuum tubes in appro-
priate circuits are used to generate
A.C. power.

Ohm’s Law Formulae.

Before proceeding further it would
be advisable to memorise Ohm’s Law,
this being the most widely .used
formula in radio. When R—the res-
istance in the circuit (measured’ in
ohms), E=the E.M.F. (in volts), and
I=the current (in amperes)},3 then

E
Ohm’s Law says:—R=—; I=—, and
I
E=IXR. The resistance in the cir-
cuit can therefore be found by div-
iding the voltage by the current, and
S0 on.
Resistors are

sometimes made
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up of resistance wire wound e

on a former, or of some carbon e a l. n lll g e 0 e
compound in the case of very

high walues, where difficulties

would arise in the manufacture, since
the fineness of the wire would con-
stitute a definite problem.

These resistors can be connected,
like batteries, in series or parallel.
Thus, should we connect a number
of resistances of different values in
series, the result from end to end
would be the sum total of the indiv-
idual values, but if connected in
parallel the nett result in ohms is:—

= — 4+ — 4+ —..... where R is

the resultant resistance, and R:, R,
and R: the individual resistances.

It can be stated here that the
cause of heat produced by an
overloaded copper wire or resistance
wire is the flow of electricity pro-
ducing molecular friction, resulting
in heat.

Power Is Rate Of Working,

In addition to volts and ohms, we
use another expression in simple elec-
trical calculations, namely watts.
“Power” is the rate at which work
is- done—one watt has been expended
when one ampere flows between two
points having a potential difference
of one volt. We have the definition
P=EXI, where P is the power in
watts, E is the voltage, and I is the
current in amperes.

Moving electrons produce magnetic
fields or lines of magnetic force
around the conductor. When a con-
ductor is wound in a coil, the field
becomes stronger because there are
more lines of force. With the addi-
tion of an iron core the magnetic
force is increased, and the field is
concentrated about the core.

Self-Inductance Explained.

This brings us to an explanation
of “self-inductance.” If an alternat-
ing current is passed through a coil,
the field around the coil will increase
and decrease, first in one direction
and then the other. The varying
field around the coil will induce a
varying voltage in the coil, and the
current produced by this induced vol-
tage will be in the opposite direction
to that of the current originally
rassed through the wire. Thus the
coil tends to prevent any change in
the current flowing through it and
so limits the amount of A.C. flow-
ing. This property is known as
“self induction.”

The unit of self-inductance is the
“Henry”—obtained when a rate of
current change of one ampere in one
second causes an induced voltage of
one volt. Inductances are dealt with
in series and parallel in precisely the
same way as with resistors.

‘We therefore know that an induc-

Constant Practice Essential

HE Morse Code is a system of
T dots and dashes (known as dits
and dahs) so arranged that com-
munications can be transmitted in
all European languages. The only
method by which efficiency can be
obtained in this most important
branch of an amateur’s knowledge
is by constant study until the system
becomes, like the written alphabet,
second nature.
There are 26 letters in the English
alphabet provided for, as well as
seven further letters known as con-

tinental letters, for use only
in such languages as German,
French, Spanish, etc. They are
not used in our language

or in examinations by the
P.M.G.’s Department for experimen-
tal licences, and may be disregarded
by students for the time being.

How To Group Letters.

Definitely there is no short cut to
acquiring a knowledge of code, but
perhaps a few hints likely to be of
help can be offered. Having learned
the alphabet in signals, it will be
found advantageous to remember cer-
tain groups of letters, each of which
have an affinity with the others in
the group.

First we will take the letters E,
I, S and H. These are denoted by dits
only, and are respectively,-, --, ---,

tance limits the amount of current
that an A.C. voltage can send
through it, so it follows that with a
fixed inductance the flow of high fre-
quency A.C. will be more retarded
than low frequency A.C. The com-
bined effect is “reactance.” Form-
ula:—XL=2#fl, where “XL” is in-
ductive reactance in ohms, 7 is
3.1416, “f” is frequency in cycles per
second, and “l” is the inductance in
henries.

Fixed

Coming now to condensers, when
an insuiating medium (called dielec-
tric) separates two or more metal
plates, we have a condenser. The
convenient reference unit of capacity

And Variable Condensers.

is the microfarad (1,600,000 of a
farad). D.C. cannot be passed through
a condenser, but it can be regarded
that A.C. can.

Variable condensers are made so
that the relative area of plate mat-
erial in mutual relationship can be
changed, thus varying the capacity
of the condenser.

A form of condenser slightly dif-
ferent to the fundamental design is
the electrolytic condenser. A round
pole of aluminium alloy is immersed
in a liquid electrolyte. Aluminium
oxide is formed on this anode, or
positive pole, and an aluminium ves-
sel suitable to hold the liquid becomes
the negative pole.

Since the sheet of aluminium alloy
has this very thin coating of oxide
all over its surface in contact with
the liquid, we obtain a relatively high
capacity in a coenveniently small
space. The electrolyte, which forms
the negative pole of the condenser,
is in contact with the container, and
so the negative connection is made to
the latter.

Condensers in parallel are treated
the same as resistors in series, that
is, we simply add the various cap-
acities to determine the total.

Condensers in series will be found
by this formula:—

11 o i Tl L |

—=—+4+—+— where C,;, C;, and G;
C C C G

are the separate capacities, and C
the resultant capacity.

Ohm’s Law For Alternating Currents

E
Formuia:—I=—, Z=—, E=1Z, when
Z I

“K” is the voltage and ‘“I” the cur-
rent in the ecircuit, and “Z” the
symbol for impedance. If inductances
had no resistance we could assume
that the current in the coil would
be equal to the voltage divided By the
reactance, but the coil has resistance,
which acts with the reactance in lim-
iting the A.C. The combined effect
of these is termed “impedance,” (Z)
and is found from the formula:—
Z=vyR*+X* (“X” being reactance.)

Finally, to define the effective or
“root mean square” (R.M.S.) value
of A.C. This problem is simplified
when we take an alternating current
as having an effective value of one
ampere when it produces heat at
the same average rate as one ampere
of D.C. in the same resistor. The
usual alternating current ammeter
or voltmeter gives a reading of the
R.M.S. value of current or voltage.

Next month we will deal with
‘“Valves and Radio Wave Fundam-
entals,” but in the meantime, as
well as studying the first lesson given
above, readers should build the code
practice oscillator described else-
where in this issue, and make a start
on learning the code by the method
now to be outlined.
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Our next group of letters is
A, W and J. These each commence
with one dit and are followed by
dahs, thus,
Thﬂse may be follo“ed by R F and L

-y

INTERNATIONAL MORSE
CoDE S1CNALS.

Letters :

£ ®

d = sew = s
A0ri o oum ess = omw
b—---

C oo w vy =

Ch onw one s o
(| o m =

e m

é--—--
f-a—-
g_—-

h wmaws

1 mm
j-———

Kk oom w =mm
lw o a m

I7) =amw came

N sae =

fl oves ovs = sex e
(O EaE saEm =

O mun oo oam =
p = s am =
q =em ems = o
r = oan =

8 m m =

t mem

U = = =

U e o cuss eem
V m m = =

W e osn aas

X =mp = = sam
y == = ovm aus
7 EEp eoem = =

Figures :

OO0 ~TD O GRS
P 181
1181
1

in that order, and again the dit is the
commencing signal, but in this case
their number varies whereas they
each contain only one dah, thus,- — -,

There are three letters that are
represented only by dahs, and they
are T(—), M(— —) and O(— — —),
while N, D and B commence with and
contain one dah only in this manner,
The letters K, X,
C and Y comprise a group of letters
that commence with a single dah, but
are followed by a varying number of
dits, and they appear thus, —-—,
————, Our next
group contams the letters G, Z and
Q. and these letters each commence
with two dahs in this manner, — — -,
Our remaining
group of letters are P, U and V, and
these commence with one, two and
three dits respectively, - — — -, - - —,
The direct opposites are:—
A(-—), N(—-); D(—--), U(--—);
F(--—-), Q(——-—); L(-—--),

These groups and opposites when
mastered will be a great help to the
student, and after a time will be-
come as legible to the ear as the
finest copper plate caligraphy is to
the eye. One other suggestion which
may prove of assistance is to cultiv-
ate the habit of substituting the code
symbols for A, B. C and so on, when
reading street signs or even the
morning paper.

Oscillator Or Buzzer Necessary.

For the purpose of practice, it is
advisable that students work together
in pairs or more. A good key (not
a cheap or ill-made instrument) with

either an oscillator or buzzer is a
necessity.
Practice should commence at a

speed of not less than four words
per minute, a word to consist of five
letters. It is Dbetter to arrange
groups of five letters containing op-
posites, as this system demands strict
concentration, whereas by sending
ordinary reading matter a fair chance
of filling in lost letters presents
itself, which is not helpful.

During the initial stages the key
points should be allowed a reasonably
wide clearance, which can be reduced
as speed is attained. There is no
cut and dried length for a dit (dot),
but whatever length or period oc-
cupied by a dot, the dah (dash) is
twice its length. Between letters a
period equal to a dah is allowed, and
at the end of a word, twice that
period.

How To Hdld The Key.

The manner in which the key is
grasped is to place the index and
middle fingers on the top of the
knob, with the. thumb and third fin-

ger on either side of it. The grip
must be very light, and the necessary
movement must come from the wrist
only—not the hand. For this reason
the key should be so placed that no
part of the arm is touching the
table or bench upon which the key
rests during operation. For a while
this position will be uncomfortable
and cause a distinct ache, but this
will soon disappear as the limb be-
comes accustomed to it.

Do not attempt to speed up your
sending too soon, as this is the chief
cause of bad formation. Make your
first objective good formation of let-
ters, ensured by care in making them
and by observing correct periods as
between letters and words. One of
the worst features of the self-
taught operator is due to a desire
to attain speed too quickly, whereas
by making correctness the first con-
sideration it will be found that when
the necessary speed is attained, for-
mation does not suffer.

Slow Morse Sessions.

A simple shortwave receiver or a
dual-wave superhet that embodies
a beat oscillator for the purpose of
listening to morse transmissions by
amateurs, will be found of great
assistance, as there is usually slow
morse on the air for the benefit of
beginners. An application to the
Hon. Secretary of the State branch
of the Wireless Institute of Australia
can be made for the purpose of ob-
taining particulars of these trans-
missions in the various states of the
Commonwealth.

There is nothing at all terrifying
or difficult about learning the morse
code. Devote a few minutes regu-
larly each day to the subject, and
with reasonable application and con-
centration a speed of the required 12
words per minute should easily be
attained within three months.

Home-Made Shortwave R.F. Choke

An effective r.f. shortwave choke
can be easily made up by winding on
75 to 100 turns of 34 or 36 gauge
enamelled or d.s.c. copper wire on a
2-inch length of tubing, one inch in
diameter. Each end of the winding
can be soldered to a solder lug
mounted by a bolt and nut at the end
of the former.

*

When reaction in a home-built t.r.f.
set proves too flerce, the necessity for
removing turns from the reaction
winding can be avoided by connecting
a small fixed condenser of .00005 mfd.
upwards from the plate of the detec-
tor to earth. Use a value that gives
smooth control of regeneration over
the whole waveband.
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On Five Metres

Bruce Directional Aerial System Is
Highly Sucecessful On The Ultra-high

Frequencies.

By DON. B. KNOCK (VK2NO)

Vice President W.I.A. (N.S.W. Division): Radio Editor, “The Bulletin.”

‘T HE writer’s retrospective dis-
course on five metres generally
in last month’s “Radio World,” in-
cluded a reference to the Bruce
directive antenna array as being
worth attention from amateurs striv-
ing for the utmost in distance and
directivity on this most useful of
communication channels.

Since the article was written, a
considerable amount of investigation
work has been done with this par-
ticular array, and the results obtain-
ed will doubtless be valuable to in-
terested readers.

From the first, the possibilities
of this design of aerial attracted the
writer, mainly by virtue of the ex-
cellent results obtained on 14 m.c. by
John Kraus, of W8JK. During last
year, everybody equipped with an
amateur receiver covering the 20-
metre band must have been impres-
sed by the consistently powerful
’phone signal from WB8JK, with his
familiar “Ann Arbor, Michigan” call.
Conversation with Kraus centred
around antenna systems, and the
Bruce array was strongly supported
by him over the more elaborate and
space-eating Diamond or rhombic
system.

WB8JK has written articles on the

Bruce and Chireix-Mesny systems in
“Radio” (U.S.A.) and more recently
in the excellent “Antenna Handbook”
published by “Radio.” It appeared
to the writer that these systems
should have big advantages at ultra-
high frequencies, and no time was
lost in making tests.

Details Of The Array.

Of the two, the Bruce takes up less
space, and in practice is the more
etficient. The diagram shows the
fundamentals. It will be seen that
it is merely a length of wire cor-
responding to,four half-waves, folded
into the shape shown, and fed at the
centre by a quarter-wave stub line or
*trombone.” The effect of this fold-
ing, plus the stub, is to put the four
half-waves in phase.

Although the system is erected
horizontally as shown, the polarisa-
tion is vertical. The stub connects
at the centre quarter-wave section on
one side only, and one feeder con-
nects here also, with the other on
the other side of the stub at a cor-
responding distance from the closed
end. Feeding can be done either by
a twisted pair (72-ohm line) or a
spaced line (600 ohms).

There will naturally be a difference
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This sketch shows the fundamental details of the Bruce
array, which is erected horizontally.

The Bruce 5-metre beam array now
in use at VK2AZ.

in the position of feeder attachment
according to the type of line, and
this must be determined by test with
the transmitter coupled and radiat-
ing. In the writer’s case, a twisted
pair line is used and found to be
very eflective.

In his initial experiments, Kraus
found that the Bruce method of fold-
ing a long wire seems under certain

conditions actually to increase
the natural frequency, making
a longer length necessary for
a given  frequency. This is

found to be the case also at 5
metres, therefore all quarter-wave
and eighth-wave sections should be 5
per cent. longer than the accepted
chart lengths. For general purposes,
the quarter-waves are 4 feet 3 inches
long and the eighth-waves 2 feet 1%
inches. This puts the system resonant
around 57 m.c.

As may be seen from the diagram,
the array can be easily slung in the
sky with ropes and insulators, and
better still, can be made rigidly on
a light wooden frame.

Some Practical Tests.

Now for some of the results ob-
tained. The two Sydney stations at
present using these arrays are
VK2NO and VK2AZ. The two stat-
ions are 9 miles airline apart and by
ne means in visible range. This pro-
vided a good test of directive
properties.

The beam at VK2AZ was arranged
on a frame to swing through an arc
of 180 degrees. With one beam
trained correctly on the distant sta-
tion, and the other one placed even
at right angles (i.e.,, right off the
station) signal strength is R9 plus
under all conditions. The effect of
swinging the beam is very noticeable,
and has the effect of a searchlight.
The carrier decreases rapidly as the
useful radiation angle is passed. With
both beams full on, the signal
strength is absolutely maximum, just
as if the two stations were situated
a foot or so apart instead of nine
miles.

Such results were not obtainable
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between these two stations with ‘all
previous aerials. As VK2AZ is using
crystal control on 5 metres, with a
superhet receiver, and VK2NO is
using the stable M.O.P.A. described
in the previous article, the two sta-
tions are able to ~work uninter-
ruptedly with all the ease of an 80-
metre ‘phone contact, bu<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>