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GOLDEN

DIODE
amd.

CRID

(SIX-PIN)

A typical circuit ar-
rangement  incorpor-
ating the E444 Diode
Screen Grid as a com-
bined second detector
and first audio stage
in a conventional
superheterodyne.

HE E444 Diode Screen Grid

renders possible the economi-
cal incorporation of the DIODE prin-
ciple in modern set production, offer-
ing at the same time the high gain of
the screen grid audio amplifier, which was
lacking in the triode types.

It is capable of delivering 30 volts to the grid
of the power valve with 8n input of only two
volts, and consequently can be used successfully
for gramophone as well as radio reproduction. In
addition, automatic volume control is available it
desired.

The Golden Range, of which the E444 is an outstand-
ing type, offers performance of unequalled efficiency,

“THE GOLDEN
RANGE"

REEN & ST
E . 200/250 v

a fact which manufacturers have quickly appreciated.

TYPE | PRICE

E452T .. 18/6

FOR BETTER RADIO E445 ... 18/6
‘ E444 ... 19/6

PHILIPS (.
'GOLDEN RANGE 1561 15/

/6

Advt. of Philips Lamps (Australasia) Ltd. (Radio Dept.). Head Office and Showrooms. Corner Clarence and Marg:
Streets, Sydney,

3R12
arst
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EDITORIAL

&« HE best intentions of mice and men often go astray.”
When we reorganised ‘“‘Modern Sets,” we pub-
lished our first edition in August, dating it August.

We, furthermore, promised our readers that we would keep

dates in future—be, in fact, a model of regularity. Well,

we had to break our word. We have to admit it, but we

Our chief tech-

nical man, just when the whole stage was set for early

plead circumstances beyond our control.

production, went down with the prevailing Melbourne ’flu.
Sets were left half built, and so personal is the construction
and conception of a new radio set or circuit that it was
impossible to get his work carried on by anyone else. Fur-
ther, another radio journalist who does a great deal of
work for us went sick also. Wireless magazines such as
“Modern Sets’” differ radically from other journals. With
the ordinary magazine it is possible to have stop-gap
. matter so that in an emergency an issue can be produced.
With radio, however, our readers would immediately smell
a rat if we attempted to foist on them out of date or

useless information.  The success of this magazine has

been largely due to the fact THAT WE BUILD UP
AND TEST EVERTHING OURSELVES BE-
FORE PEN IS PUT TO PAPER. We apologise
again, and trust our readers will understand why this

number has to be the October issue.
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WHY NOT
become a
Regular
Subscriber
to

Modern Sets
L 4

for §/-

we will send it
POST FREE
to you
for 12 months

- wa mn mm Sem e e e S

— e S e e omme S e =

THE MANAGER, “MODERN SETS,”
48a Queen Street, Melbourne.

Please enrol me as a subscriber to ‘“‘Modern Sels’
for 12 months, post free, for which I enclose 9/-
(postal notes).
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inches wide by 73 inches high.

‘Build Your Own

Midget

A MIDGET SUPER for the Home Constructor

r

HILST many' midget radio
\X/ receivers have recently appeared

on the commercial market, very
tittle has been done to cater for the
home set builder. Therefore, it is
our aim in this article to describe a
most successful commercial midget, a
five valve superheterodyne, which can
be obtained in kit form for home as-
sembly. It is manufactured by the Es-
sanay organisation, and is probably the
smallest midget yet produced in Aus-
trala

7 In order to keep down the size of
a full electric receiver, careful atten-
tion must be paid in respect to placing
of components. The photographs
clearly show the position of the vari-
ous parts, and, although the bottom
view shows that the set appears to be
sdmewhat cramped, it is quite easy to
wire if -all the sockets are wired first.

‘Many may perhaps wonder at the
direct dial drive, but in actual prac-
tice no difficulty is experienced in tun-
ing in even weak stations. As re-
marked before, the placing of the parts
is important if the size is to be kept
down: part of the variable condenser
mounts behind the speaker, while the
volume control is located on a bracket
ta bring its shaft into line with that
, of the variable condenser. The latter,
by the way, should be mounted on rub-
fyer washers to give it a slight flexi-
hility.

By C. A. CULLINAN.

The top view clearly shows the posi-
tion of the oscillator coil can and the
second 1F transformer assembly. Only
one valve is shielded, this being the 58
IF tube. Locking at the back of the
chassis, the valves, from left to right,

BUILD YOUR OWN MIDGET.

A Midget Super for the Home
Constructor.

1 Esganay 2 gang condenser,
mifd. per section, C1, C2.

1 Essanay padder condenser, C3.

0.002 mfd. condenser, C4.

0.5 mfd. paper non-inductive conden-

sers, 400 volt working, C5, C7.

0.1 mfd. paper non-inductive conden-

sers, 400 volt working, C6, C10, C11.

0.01 mfd. mica condensers, C9, C14.

0.001 mfd mica condenser, C3.

8 mifd. 450 volt electrolytic conden-

sers, C12, C13 (Concourse).

5020 ohm resistor, R1.

400 ohm resistor, R2.

10,000 ohms pot. volume control, R3.

10,000 ohm 1 watt carbon resistor,

R4.

10,000 ohm 1 watt carbon resistor,

RS.
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15,000 ohm 1 watt carbon resistor,
RS.
250,000 ohm 1 watt carbon resistor,
R7.

[y

[

1F tube 58,
tube 2A5,

are: First detector 57;
second detector 57, audio
and rectifier 280.
Underneath the chassis can be seen
the R.F. coil, the two electrolytics, bot-

1 100,000 ohhm 1 watt carbon resistor,

R8.

250,000 ohm 1 watt carbon resistor,

R9.

400 ohm wire wound resistor, R11.

Essenay aerial coil, L1, L2, and can.

Essanay oscillator coil, L3, L4, and

can.

2 Essanay 1F transformers with con-

densers, L5, L6 (1 can).

Rola Midget, 1300 ohm dynamic

speaker, F.C. (to match 2A5 valve).

Essanay power transformer, P.T.

Essanay 6 pin sockets.

Essanay 4 pin socket.

57 valves, either Ken-rad or Radio-

trons.

1 58 valve, either Ken-rad or Radio-
tron,

1 2A5 valve, either Ken-rad or Radio-

tron,

280 valve, either Ken-rad or Radio-

tron.

Chassis, 12 in. x 63 in. x 24 in. Es-

sanay.

Volume control bracket.

Essanay R.F. choke.

Essanay 6 pin valve shield and top.

1 Essanay midget cabinet.

[y
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tom of power transformer, the padder
on one corner, and the first 1F trans-
former assembly, which is mounted
without a shield.

‘When mounting and wiring the coils
care must be taken not to damage them,
as they are wound on cellulo:d form-
ers and need only a touch from a sol-
dering iron to burn them. Even when
soldering to the lugs care must be ex-
ercised or the celluloid will soften and
allow the lug to drop out. With all
the components mounted, the wiring
can be commenced according to the
circuit diagram.

The coil wiring is as follows:—

R.F. Coil: Top of grid (large) wind-
ing to stator of variable condenser.
Bottom of grid winding and top of
aerial (small) winding to chassis.
Bottom of aerial winding to aerial ter-
minal.

Oscillator Coil: Top of tuned (large)
winding to stator of padder conden-
ser. Bottom of tuned winding to B
plus maximum. Top of cathode wind-
ing (small) to cathode of first detec-
tor socket. Bottom of cathode wind-
ing to .002 by-pass condenser.

Both of the 1F ‘transformers are
wired in the same way, and are so
connected that the coils are in opposi-
tion to prevent self-oscillation of the
1F system.

Both windings are of the same size,
so that either can be used as primary.

Primary Coil: Outside to plate of
tube. Inside to B plus.

Secondary Coil: Outside to grid of
tube. Inside to chassis.

Adjustments.

If a voltmeter is available the volt-
ages should be checked when the set
is ready for trial.

Filter input, rectifier socket to chas-
sis, 310 volts.

Filter output, 2AS5 screen
200 volts.

2AS5 bias, HT centre top to
—16 volts.

to chassis,

chassis,

MODERMNM SETS

Puge Five

This under-chassis view of the finished set shows the arrangement of the
components underneath.

_First detector plate V. plate to chas-
sis, 220 volts.

1F plate, plate to chass's, 220 volts.
Second detector plate, plate to chas-
sis, 100 volts approx.

.First detector screen, screen to chas-
sis, 100 volts approx.

1F tube screen, screen to chassis, 100
volts. )

Second detector screen. screen to
chassis. 100 volts.

1F bias cathode to screen, 3 volts.

Volume control, cathode 53 to
chassis, 3-50 volts.

2A5 plate current 30 M.A.

It must be understood that these
voltages are approximate only, and are
determined to a great extent by the
available line voltage and the condi-
tion of the various valves, as well as
the accuracy of the speaker field.

Tuning Up.
When all voltages have been found
to be correct, the volume control

should be turned to the full-on posi-
tion, and the condenser turned to see
if a station can be heard. Failing this,
set the condenser about one-third on,
hand temporarily connect a .1 conden-
ser across the .002 oscillator by-pass
condenser. A loud whistle should be
heard, the pitch of which will vary as
the variable condenser is turned should
the oscillator be functioning. It is
presumed that the set is above, up to
the oscillator section.

Failure to oscillate can be traced to
a faulty tube, incorrectly wired oscil-
lator coil, or open by-pass condenser
across the B plus maximum. When
signals have been received, adjust the

(Continued on page 31.)
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Schematic Diagram of the Midget

Super, showing circuit arrangements.
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THE COSSOR ONE VALVER

A Cheap and Efficient Local Set

LTHOUGH rapid strides have

been made in recent years in re-

ceiver design, there is still a de-
mand for the small set, which is cheap
to build, and costs very little to main-
tain.

In this one-valve outfit about to be
described, we have developed a circuit
which is very efficient in regard to
both volume and selectivity.

Besides being cheap to construct, the
set has been so constituted that it is
exceptionally economical in both “A”
and “B” battery consumptin, the bat-
teries having practically a shelf life.

The wave range which is covered by
a 0.0005 mfd condenser is from 200 to
550 metres.

The cet ~equires three 1.5 volt Ever
Ready «ry cells connected in series for
the A battery, and one 60 volt light
duty or heavy duty Ever Ready B bat-
tery block.

Although the receiver is small it is
capable of picking up all the A and B
class stations, as well as the local ama-
teurs, at excellent phop~ strength.

By C. M. SCOTT.

Within nine miles of the city all the
B class stations can be separated with
the greatest of ease.

The Components and Their Uses.

Before going ahead with the detailed
construction let us first discuss the
uses of the various components.

The Parts That Are Needed.
1 Cossor 410 LF valve, V1.
1 Velco 0.0005 mfd variable condenser.
1 4 in. dial.
1 Marquis 4 pin socket.
1 Marquis ribbed coil former.
1 H and H battery switch.
1 T.C.C. 0.00025 grid condenser.
1 2 meg-ohm grid leak.
1 2 oz. reel No. 32 gauge D.S.C. wire.
1 Metal chassis, 6 in. x 5 in x 2 in.
1 Bakelite Panel, 6} in. x 5 in.
4 Banana plugs.
4 Banana sockets.
1 Doz. 1/8 in. nuts and bolts.
1 Radiokss 23 plate midget.
1 Radiokes radio frequency choke,

L1 and L2 are the aerial and grid
coils respectively, L2 being centre-tap-
ped to take the grid connection. Coil
L2 together with the condenser Cl de-
termines the wavelength to which the
set will tune.

The 0.00025 mfd condenser and the
2 meg-ohm resistance are respectively
the grid condenser and the grid leak.

In order to get maximum response to
weak stations the grid leak has been
returned to the AX side of the filament.
The detector valve V1 is a Cossor
410LT which proved to be an excellent
general purpose valve.

The coil L3 which is connected be-
tween the plate of the valve and the
fixed plates of the 23 plate midget re
action condensed is the reaction wind-
action condenser is the reaction will be
governed by the number of turns on
this coil, the degree of coupling be-
tween the two coils L2 and L3, the
plate potential and the reaction con-
denser. SW is the on-off “A” battery
switch. which is connected in the A—
lead.
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R.F.C. is an ordinary radio fre-
quency choke connected in the head-
phone leads on the plate side.  The
purpose of this choke is to force the
radio frequency currents back to the
filament through the reaction coil.

Now for the actual construction.

The receiver is built up on a 16-
gauge metal chassis, measuring only 6
in. x 5in. x 2 in, to which is fixed a
5 in. by 6% in bakelite panel.

In the rear side of the chassis cut
a rectangular slot half an inch deep
by two and a half inches long. Over
this slot mount a piece of bakelite to
carry the aerial, earth and iphones,
banana sockets, and drill a three-
eighth hole in the centre of the bake-
lite to take the battery switch SW.

The battery cable can come out
through a three-eighth hole drilled in
the top of chassis.

After mounting the various compon-
ents, reaction condenser under the main
tuning condensers, valve socket, coil,
condensers, etc.,, we are now ready to
go ahead with the actual wiring of the
set.

Point-to-Point Wiring.

From the aerial socket, a wire is
connected to one end of the aerial coil
L1, the end nearest the top of the
coil. The other end of L1 is now can-
nected to the second banana socket,
which is earthed, and to a holding-
dewn bolt on the chassis.

The A+ lead is brought in to one
nearest the aerial coil is joined to the
fixed plates of the tuning condenser
C1 only. The other end of L2 is then
connected straight to the earth, and the

MODERN SETS
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Looking at the One Valver from und erneath.

Note the simplicity in the

wiring an d layout.

the 0.00025 mfd grid condenser, the
remaining lug on the condenser being
connected to the ° lug on the valve
isoc‘ket V1 and one end of the grid
eak.

The AX lead is brought in to onec
side of the battery switch SW and to
the F+ lug on the valve socket VI,
also to the free end of the grid lead.
The other filament lug on the soc-

moving plates of Cl. The centre tap ket V1, which is F— can now be
on L2 now connects to one side of earthed directly, and both the A—
Vi
00025 EFEE
‘ RFC.
ol
Ll 2T
Sime —
L2
RH.
23}%%
4//'(’!&‘
(— Sw. [
L3 =
N
T A e

The circuit diagram of the Cossor One Valver.

and B— leads can be brought in and
earthed to the chassis.

From the P plug on the socket V1
run a short lead to the end of coil L3,
farthest away from L2, and to one side
of the radio frequency choke RFC. The
remaining side of RFC is now joined
to one side of the phones PH, the
other sides of the two phones being
taken directly to the B+ lead (60
volts). .

The remaining free end of L3 is
connected across to the fixed plates of
the 23 plate midget, and its moving
plates earthed.

This completes the actual wiring of
the set.

Coil Construction.

The coil which consists of three
windings is wound on a Marquis ribbed
former, and No. 32 gauge double silk
cavered wire has been used for all the
windings, L1, L2, and L3.

L1, the aerial or primary coil, is
commenced about 1/16 inch from the
top of the former, and consists of 18
turns of No. 32 dis.c. This then com-
pletes 1.1

Now- 3/16 inch away start winding
the grid or secondary coil L2, which
must consist of 118 turns of No. 32
gauge D.S.C. wound in the same di-
rection as L1, L2 must be centre-
tapper at the 59th turn.

Now the third and last coil is the
reaction coil L3, and it consists of 27
tutns of No. 32 gauge D.S.C. wound
in the same direction as L2, and the
first turn starts right up against L2,
that is. there is no spacing between L2
and L3.

Each coil is close wound, and is
held to the former in places with a lit-
tle co'l dope, celluloid cement being
one of the best. Wind the wire tight-

(Continued on page 34.)
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An Efficient Local and Inter-State Set

LTHOUGH rapid strides have
been made in the development of
the super-het, there is still a cer-

tain demand for the smaller type of
T.R.F. receiver.

After all, every set has its advan-
tages and disadvantages, whether it be
a super or a T.R.F.

The chief advantages of the receiver
described - here are—namely, its com-
paratively low cost, excellent tone and
volume, inter-State reception under
good atmospheric conditions, low him
level, and easy to construct.

A glance at the circu‘t diagram wili
indicate that the ich is a three valve
and rectifier outfit emoloying a Philips
E455 screen grid, an E424 high gain
detector, followed by an E443N pen-
tode. The rectifier is a 1561 wh'ch
also belongs to the new ~~'den series.

With re'nct on on the detector the
overall o2in of the three valves s ex-
tremely high, this high gain being also
due to the efficiency of the Velco coils
and the Wendel input push-pull trans-
former. When connected as an ordi-
nary audio transformer, we found that
the Wendel input nush-pull job gave
excellent results.

Low Hum Level
By X.Y.Z.

The application of reaction to the de-
tector more than doubled the signal
strength without the slightest introduc-
tion of distortion into the output.

The increase in signal strength
gained by the use of reaction on the
detector is easily equivalent to an addi-
tional stage of radio frequency ampli-
fication,

PHILIPS FOUR

with an Extremely

Provided that reaction is applied
within reason no noticeable distortion
will result. Of course, if the detector
is forced too much, the quality will
certainly suffer.

In the Velco Coil Kit, which, by the
w~, was used in this set, the reaction
coil has been so arranged that it has
little influence on the grid coil, conse-

O OO o O O O

The Parts That Are Neened.

1 Philips E455 valve.

1 Dhilips E424 valve.

1 Philiny E443N valve

1 P15 1551 valve,

2 T.2.C. 7 mfd eles---'tic condensers.
1 Wendel Electric Filter choke (30
hoary).

1 Wendel Electric power transformer,

hith tens’on s2ccrlarv 350 vols

asid:. o1 4 volt 3 amn filament

walaz, and two four 2 amp wind-

ings.

Wendel Electric voltage divider.

Marquis 10.00) ohm vclume control.

1 Stromberg-Carlson type D conden-
sec (two gang).

1 Velco aerial coil.

Valco R F. c3il with react’on.

(S

—

3 5 pin valve sockets.
1 4 pin valve socket.
1 Radiokes radio frequency choke.

1 Wendel Electric input push-pull
audio transformer.

400 ohm bias resistor.

700 ohm 50 mill bias resistor.

2 megohm grid leak.

0.5 fd. condenser 250 volt working.

n 01 mfd. T.C.C. condensers.

1 mfd Chanex condenser.

19 mfd. electrolytic bias by-pass con-
A2a3e -

37 ohm C.T. filament rasistors.
Raiiokes 23 plite midget condenser.
Full vision vemier dial.

-Chass’s 12 in. x 10 in. x 2% in, 16
gauge mztal

Amnlion permanent magnet dynamic
sn21ker, to match E443N valve.

pad pad | ) pud ped pud pad

[EGERNSY

i
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quently the ganging of the two tuning
circuits is not affected in any way.

The Volume Control.

Once aoain the -'nlume control ques-
tion arises; well, what is tlie best vol-
ume control and where is the best
place to connect it up? As for the
best position, the argument is still go-
ing on, and it looks as though it will
cor:tittue to do so.

However, in the meantime, we have
to be satisfied with the variable bias
method which is so common at the
present time.

A good control can be made by con-
necting one side of a 10,000 ohm poten-
tiometer to the aerial and the other
side to earth, the moving arm being
connected to one side of the 400 ohm
limiting resistor, which is inserted in
the cathode lead of the E455. The 400
ohm limiting resistor is by-passed to
earth by a 0.5 mfd. condenser.

General Discussion of the Components.

The screen of the E455 valve, which
is by-passed to earth by a 0.01 mfd.
condenser, is connected to a tapping on
the voltage divider, giving approx:-
mately 70 volts.

The high tension supply for the plate
of this tube comes from a tap at the
high voltage end of the divider. This
lead is also by-passed to earth by a
0.01 mfd. condenser, for preference
near the high tension or B+ end of
the primary winding.

In the detector circuit the E424 is
used as a leaky grid power detector,
using a 0.00025 mfd. grid condenser and
a 2 megohm grid leak.

Reaction in this circuit is obtained
by the coil L5 and controlled by the
23 plate midget reaction condenser.

The plate supply for the E424 comes
from a tap on the divider via the prim-
ary of the audio transformer A.F.T.
and the radio frequency choke, R.F.C.
The B+ side of the transformer
primary is by-passed to earth by a
Imfd. condenser.

MODERN. SETS
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Sub. Chassis, view showing wiring details.

Bias for the E443N is obtained by
means of a 700 ohm bias resistor in-
serted between-the centre tap of the
filament resistor and the earth. This
b:as resistor must be rated at 50 milli-
amps and by-passed by a 10 mfd. elec-
trolytic bias condenser. The auxiliary
grid and the plate are both connected
to the B+ maximum tap on the di-
vider.

In the filter circuit we have departed
from the usual practice of using the
speaker field as a filter choke, which
has become so generally accepted as
a means of smoothing rectified A.C.

An ordinary Wendel filter choke has
been used in place of the speaker field.

The reason for this is that no speaker
field was ever designed to be a choke,

L5

vz _L"ﬂ fec V3
79 arr

Volisge Drvider.

%

Filler Choke

1]

~

The schematic diagram of the Philips

Four, showing circuit arrangements.

and simiply acts more or less as a re-
sistance in the filter circuit; thus its
smoothing effect is very limited.

By intreducing an amplion perman-
ent magnet dynamic speaker, not only
is the hum reduced, but the actual
range and overall efficiency of the re-
ceiver is raised considerably.

As the speaker field is obtained from
a permanent miagnet, no power is
drawn for magnetising purposes,

In the power pack the standard 1561
rectifier has been used in full wave
rectification, the output from which is
smoothed by the aid of two 7 mid.
electrolytic condensers, one on each
side of the filter choke. :

When connecting up the electroly-
tics, make sure that you have the
polarity correct—that is, the positive
terminals connected to the choke and
the negative earthed.

Each filament winding is shunted by
a 30 ohm resistor, the centre tap of
which is earthed.

The power transformer has a secon-
dary voltage of 350 volts each side of
the centre tap, one 4 volt 2 amp fila-
ment winding for the rectifier, one 4
volt 2 amp wind'ng for the filament. of
the E443N, and one 4 volt 3 amp wind-
ing for the filaments of the E455 and
the E424.

Adjustment and Operation.

Set the variable condenser at about
10 on the dial, turn up colume con-
trols to about half on, and you should
be gble to hear 3AW. Now adjust the
trimmers on the variable condensers,
C! and C2, until you can get the loud-
est volume without altering the .set-
tng of the volume controls. How-
ever, if signal input (or volume) is ‘too
loud, turn volume down and adjust
trimmers to the most sensitive and

(Continued on page 3L.) 2
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General view of the completed Receiver, with Detector Coil Can removed.

The All-Continents Battery

Five

An Easlly Built 5-Valve “De Luxe” Short-Wave Receiver of

Great Range

Constructed by E. T. SVENSSON and Described by C. M. SCOTT.

most, radio enthusiasts will be

improving and reconstructing
their’ short-\\a\e receivers, so as to be
ready . for .the good conditions which,
strangely enough exist during the hot
season of the year.

Coqdmons at mght have been very
poor ‘during the winter months, but
within the next month or so a big im-
provement' will take place in the gen-
eral reception of stations from Europe
and the. East.

I 'd4ny shork-wave receiver it is
absolutelvy essential that the best com-
ponents available should be used
thronghdut. In the past we have
found that some radio parts which be-
have well on the broadcast band are
practically useless when used in a re-
ceivet ‘handling the higher frequencies.

Every part must be strong and rigid;
this is particularly true of the chassis
and front®panel, which are often over-
looked.- *

When the hands are working the
dialsj there should be no relative move-
ment between the chassis and the panel.
This cag be prevented by the use of
two large strong brackets, one at each
end ofsthe ‘panel.

Aga'n, we have departed from the
nsua! -box shielding common.in short

WTH the summer season in view,

wave receivers, and have adopted the
orthodox method of mounting the com-

ponents as in the ordinary broadcast
receiver,

The receiver is capable of giving
good speaker strength on the best short
wave stations.

(Continued on page 29.)

The Parts That are Needed.

Phillips B443 valve, V5.
Philips A442 valve, V1 and V2.
Philips A415 valve, V3 and V4,

Ferranti AF5 audio transformer,
AF.T.

4 pin valve sockets.

6 pin valve sockets.

5 pin valve sockst,

6 p'n Marquis plug.

Radiokes 3 -late midget condenser,

C4.

1 0.00925 mfd. variable reaction con-
denser, C6.

2 0.00015 mfd. variable tuning conden-
sers, C2 and C3.

1 Screened radio frequency
R.F.C.

1 T.C.C. 0.0001 mfd. grid condenser,

- NN =

— s B N

choke,

CS.

4 T.C.C. 0.01 mfd condensers, C7, C8,
C9, Cl10.

1 1 mfd. condenser 250 volt working,
C11.

1 2 mfd. condsnser 250 volt working,
C13.

T.C.C 0.001 mfd. condenser, Cl16.
T.T.C. .006 mfd. condenser, C15.

4C 1mfd. condenser 250 volt working,

4.

1 T.C.C. 0.02 mfd. condenser, C12.

2 15,009 ohms 1 watt resistors, R3, R4.
1 50J,000 oim 1 watt res’stor, R6.

1 50,00) ohm 1 watt resistor, RS,

1 3070 ohm wire wound resistor.

2 3 inch coil cans.
3
6
6

——

Ordinary valve cans.

Banana sockets.

Banana plugs.
1 Brass chassis, 134 in. x 12 in. x 3} in.
1 Brass panel shield.
1 Black bakelite panel, 14 in. x 9 in.
Ormond vernier dials.
4 inch d'al.
Battery switch, S1.
S megohm grid leak, R2.
Marquis 5 pin ribbed coil formers.
Marquis 6 pin ribbed coil formers.
2 oz. reel 30 gauge D.S.C.
2 oz. reel 24 gauge D.SC.
100) ohm res'stor with two adjust-
able clips, R7.

e ) ) e e B
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The Catkin All-Metal

Valve

A RADICAL DEPARTURE IN VALVE DESIGN

ALVE design is never at a stand-
V still. The steadily increasing

figure for mutual conductance is,
perhaps, to be expected, and the addi-
tion of an extra grid or so no longer
creates surprise, Now we are to ex-
perience what is undoubtedly a most
radical development in valve technique
since the inception of the triode. The
familiar form of valve with its glass
bulb is soon to disappear. Its place
will be taken by onc of greatly reduced
dimensions where the glass envelope is
replaced by a metal cylinder which is
actually the anode.

Valves in which the glass envelope
has been replaced by a copper container
represent, of course, well-proved prac-
tice in transmitting valves where water-
cooling is directly applied to the
anodes. Such valves are designated
C.A.T. (cooled anode ‘transmitters),
promptly designated ‘“cats” in labora-
tory slang. From this abbreviation is
derived the name “Catkin” as indicat-
ing the genealogy of the valve better
than kitten; so Catkin was adopted as
the name for the new miniature air-
cooled version now to be available for
reception.

An examination of the Catkin valve
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FLAMENT SONECTIONS
ELECTRODE SUPPORT SYSTEM

METAL CAPPING SHELL
GIVING _ MINMUM  GRID «
ANODE CAPACITY

The internal construction of the All-
© "Metal Valve.

manufactured by Marconi and Osram
supports the claims put forward.

Smaller Valve Losses.

The spacing between the elements
of a valve governs characteristic.  If
uniformity between one valve and an-
other of corresponding type is to be
maintained, accuracies of less than a
thousandth of an inch are required in
the disposition of the electrodes. Such
precision is undoubtedly difficult - to
niaintain when the only support affor-
ded to the elements depends upon thé
critical setting up of wires embedded in
glass. The Catkin has no such arrange-
ments. First of all a robust steel
clamp surrounding a mica insulator
firmly holds the supporting wires.
These wires are, moreover, straight,
for it will be appreciated that where
bent wires are used accuracy cannot
so well be maintained. Next, the en-
tire electrode system is located with
precision within the anode envelope by
mica spacing pieces. Thus the entire
system forms a single and absolutely
rigid unit as distinct from the com-
paratively meagre support which it is
possible to provide for the electrodes
in the glass type. This is the primary
merit of the Catkin, accruing from
which we may expect uniformity of set
performance, and there will be no such
thing as a “picked” valve. To the set
manufacturer valve uniformity permits
of standardisation of receiver perform-
ance, and the correct working condi-
tions will be maintained without the
need for special testing of the initial
set of valves, The rigidity of the elec-
trodes and accuracy of spacing are
claimed to be immeasurably greater
than is possible in the valve of conven-
tional design.

It cannot be denied that the flattened
glass portion giving support to the
clectrodes is a source  f losses. Glass
is by no means one of the best dielec-
trics, and the time has come when at-
tention must be drawn to the magni-
tude of the dielectric losses arising in
the valve itself. The advent of tuning
coils of very high efficiency has served
to emphasise that the losses arising
from the conventional type of valve are
of sufficient magnitude to mar the su-
perior merits of a modern tuned cir-
cuit. Bearing this in mind, in the de-
sign of the Catkin it was decided to
abandon the glass “pinch” and substi-
tute mica as the insulator. It is true
that the outgoing leads pass through

Three different types of unshielded
“Catkin Valves.”

a glass ring at the base of this new
valve, but here thiey arc set around the
circumference. The resulting capacity
between the leads is exceedingly small
where we have glass as the dielectric.

Screen-grid and detector valves are,
nowadays, usually metallised. There: is
thus an earth potential spread over the
insulating glass, preventing it from ac-
quiring an electric charge. Metallising
has the effect of reducing interelect-
rode capacity, and, moreover, it pre-
vents the setting up of stray electric
fields which would otherwise arise be-
tween the charged globe and the sur-
rounc!ing leads. a condition which, if
permitted, is a prodigious source of
hum in mains receivers and a common
cause of spurious back-coupling. )

The electric field within the anode’ of
the Catkin valve is entirely uninflu-
enced by any surrounding charges,; and
the electrons cannot build up unwanted
potenticls whiclh might interfere with
the field within the electrodes.

Better Screening.

Should circumstances demand it the
signal potential on the anode of the
Catkin may be prevented from creating
stray coupling by the provision of a
tubular metal screening cover shown
in the photograoh. The inclusion’ ef
this outer screen is optional. It ex-
tends over the valve from top to bot-
tom, and, like metallising, is connected

Continued on page 20.)
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There’s Money in Talkies

PART 1

By W. GREEN.

Recordmg and Reproduction on Film Present No Difficulties

This Way

The Commencement of a New Series which will Prove of Deep
Interest and Profit to Our Readers

E ARLY in 1925 the first talking pic-

. ture made its appearance in Ame-
b rica, a crude attempt when com-
* pared with the talkie of to-day, but
nevertheless the start of a new and
wonderful industry which completely
revolutionised motion picture produc-
tion.
Technicians worked feverishly to over-
come difficulties which first secmed in-
_surmountable, and slowly emerging
from something comparable with the
old-time gramophone came the talkie
of the excellence which we enjoy to-
day. And now as with radio, with all
the “bugs” taken out of it, there comes
the talkie apparatus which the ama-
teur can build and operate and get
results equal -to the finest theatre ap-
paratus obtainable.
It is interesting to note that apart
- from talking pictures, records have been
made in America using the sound on
film method, and these should be avail-
able any timie now. Apart from the
 supetior recording, these films have
the advantage of being in such lengths
as to make it unnecessary to change
them more frequently than every 40
aminufes. There are no needles 'to
chauge, no records to be interrupted
by having to turn them over; a com-
- plete opera or a complete dance pro-
gramme is available just as it comes
to you in the theatre or dance hall.
Such films are available in both 16
“ mm. and '35 mm*and it is ‘proposed to
deal with both sizes in this article.
There are two mettiods“of sound on
film recording generally used, namely,
Fox Case Movietone and R.C.A.
Photophone. The latter method, al-
though being the better, is far too com-
plicated and costly for the amateur, so
we will confine our efforts to the for-
mer system, which gives excellent re-
production and combines simplicity
with efficiency.

In these series of articles we pro-
pose to work backwards, for the very
good reason that the last or final am-
plifier can always be used and im-
proved while we are waiting for the
remainder of the gear to be completed.
There are many uses to which such an
amplifier could be pui—namely, radio,
pick-up, or public address work.

Analysing the Final Amplifier.

Here a new departure has been made
in that direct coupling between stages
has been adopted; however, in such a
manner that all previous drawbacks to
this svstem have been removed in re-
gard to both tone and reliability. The
method employed has not, to the
writer's knowledge, ever been used be-
fore, and will be presented in such a
manner that even the mere novice can
build and use the amplifier without the
slightest trouble. The reason for de-
parture from orthodoxy ‘will be ex-
plained in non-technical language, mak-
ing it easy for the builder to follow
intelligently the whole process of build-
ing and operating from start to finish.

The circuit employs one 256 driver
valve and one Philips F410, the plate
of the 256 being coupled directly to
the grid of the F410, but between the
two valves is an auto transformer hav-
ing a step-up ratio of 33 to 1. This
transformer can be one of the ordinary
audio type with the F or C— terminal
joined to the B plus terminal.

The purpose of this transformer is to
give a step-up effect to the signal
which is to be impressed on the grid of
the last valve, it being obvious that a
three element tube having a moderate
amplification factor could not possibly
fully load up the last valve satisfac-
torily.

Even if we were to use a screen grid
driver valve the output valve would
not be fully loaded, and you will see
that we have deliberately avoided the
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use of the screen grid valve because
of the distortion it introduces.

One. may at first think that the in-
troduction of an audio transformer
wjould reintroduce distortion, but a
careful study of the circuit will soon
dispel this idea. As no current is flow-
ing in the transformer circuit, satura-
tion of the core, the real enemy of
transformer ccupling, cannot take place.
Another advantage is that the trans-
former will att in much the same way
as a resistance in the grid circuit of
a valve that has become slightly scft,
that is, it prevents self-oscillation of
the valve. The apparent effect, apart
from stepping up the signal, is to lift
the whole of the reproduction out
cleanly—in other words, it puts the
third dimension, so much sought after,
but rarely achieved, in reproduction.
With a good speaker, this should be
most apparent,

The Power Pack.

The power pack is quite conven-
tional, and consists of a half-wave trans-
former delivering 900 volts A.C. at 60
milliamps on the high tension side,
and having three filament windings.
—five volts at three amps for the 5Z3
rectifying valve, one 2} volt winding
at 3 amps for e'ther a 227 cr the 256
valve, and one 4 volt winding at 2
amps for the F410.

Extreme care should be taken with
the selection of a power transformer,
cheap mass produced jobs should be
avoided. You will note in the filter cir-
cuit that only two four microfarad
condensers and one two microfarad
condenser are used. Higher capaci-
ties than these are unnecessary; but
they must be a first-class job, not less
than 2000 volt test. The filter choke
which connects to the centre tap of the
rectifier filament winding must be at
least an inductance of 50 henries at
60 milliamps, and must also be centre-
tapped and well designed, as this is
the main part of the filter system. One
may wonder why a choke has been
used in place of the speaker field,
which has become so generally accep-
ted as a means of smecothing rectified
A.C. The reason is that no speaker
field was ever designed to be a choke
and simply acts more or less as a re-
sistance in the circuit. It certainly does
have some smoothing effect, but not to
the extent it is credited with; hence
hum being so pronounced in most re-
ceivers or alternatively their lack of
true bass response, which is another
scheme used to overcome hum.

If the constructor has only a D.C.
speaker on hand, it would be best to
build a small power pack for it. The
pack can be used with other parts of
this equipment, and made to do a double
job without the least trouble.

The coupling choke must be designed
to have primarily a D.C. or direct cur-
rent resistance of 300 ohms, and sec-
ondlv to have an inductance of 100
henries at 50 cycles at 5 milliamps.
Chokes having other D.C. resistances

can be used, but the whole of the cal-
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The circuit diagram of the final amplifier.. Note that the 4 mfd. condenser
shown dotted between the filament of the F 410 and the high tension is
optional.

culations of resistance values will have
®to be gone over and altered to suit the
new cond‘tions.

The voltage divider should have a
total resistance cf 7500 ohms, although
the actual resistance required is only
6516 ohms, to allow for adjustable clips,
which take up and waste some of the
resistance, and should be capable of
carrying 75 milliamps.

Care should be taken to get clips
carefully adjusted hefore inserting in
the circuit, this is done by the aid of
a battery and milliamp meter.  After
adjusting the clips to their approxi-
mate positions by sight, connect a 2
volt battery and an 0 to 10 milliamp-
meter in series with each section in
turn. In each case adjust the clip,
starting from one end first until, as in
the first case, a current of 2.9 milliamps
is registered by the meter, the resist-
ance coresponding to this amount read-
ing will be 690 chins, Similarly the

clips on the other sectons are moved .

unt’l current readings of 0.36 and 7.4
m’lliamps are recorded.

The table of resistance values thus
obtained is shown hereunder:—

Grid bias section for the F410.

Resistance required 690 ohms. Meter
reading 2.90 milliamps.

Plate voltage for 256.

LIST OF PARTS.
Power trans., 900 v. at 60 M.A.
Power choke, 50 henries centre-
tapped 60 M.A.
Audio choke D.C. resistance, 300
ohms. 100 henries at 50 cycles 5
M.A.
Voltage divider, 7500 ohms,
2 mfd. fixed condensers.
4 mfd. fixed condensers,
8 mfd. fixed condenser.
25 mfd. fixed condensers (paralleled
5.0 mfd.
Audio transformer.
Volume control 500,000 potentiome-
ter.
2 Porcelain UX sockets.
1 UY socket.
5 Terminals.
Engraver’s zinc as per text.
2 Centre tap resistors.
1 UX 256 valve (Kenrad).
1 F410 valve (Philips).
1 5Z3 Valve (Kenrad).

Y
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Resistance required 5556 ohms. Meter
reading 1.36 milliamps.

Bias for 256. .

Resistance required 270 ohms. Meter
reading 7.40 milliamps.

These readings are as reasonably
accurate as it is possible for an amateur
to get, and can be regarded as right
until the final check up with the millia-
meter in the plate circuits of the valves
has been made when the whole ap-
paratus is working. Voltage readings
across resistances cannot be regarded
as accurate unless taken with an elec-
trostatic voltmeter, as all other types
of voltmeters draw current. This be-
ing so. an ordinary voltmeter cannot
be used where a precision amplifier is
being adjusted.

The only other resistances in the
circuit are the two centre tapped 25
and 50 ohms respectively, and a 500,000
ohm potentiometer. These resiggances
should be well made and capable of
standing long use. A thing that is
liable to be overlooked or passed over
is the valve socket. It has been the
experience cf the writer to have trouble
inn this regard, which has taken consid-
erable time to locate, not to mention
the worry and annoyance. The nature
of the trouble was that an abnormally
high bias was found to be on the last
valve. and on being traced out was
found to be due to leakage of the ma-
terial of which the last valve socket
was made. Since then it has been in-
variably my practice to use porcelain
sockets for the rectifier and final valve.

Construction.

As this is to be a recording as well
as a reproducing amplifier, extreme
care has to be taken to see that in the
first place the reproduction is the
best that can be obtained, with a mini-
mum of expense and labour, and that
hum is kept as low as reasonably pos-
sible. It must be remembered that the
same amplifier is being used to record
and reproduce, and that any distortion
in recording will be doubly empha-
sised in reproducing, and the same
thing applies to hum. We have to
consider first of all the layout.

Most amplifiers of this type are built
on the rack and panel idea, and this
is the one we will adopt. First of all,

(Continued on page 25.)



Page Fourteen

(Continued from last issue.)

NE of the most important charac-
O teristics of a series tuned circuit

is that for a given combination of
inductance L4 and capacity C4, the re-
actance (opposition to current flow) of
the inductance current of a certain fre-
quency is equal and opposite to the
reactance of the condenser for cur-
rents of this same frequency. There-
fore, since these two balance each other
out, the total impedance or ‘opposition
to the flow of current of this frequency
is merely equal to the natural resist-
ance R of the tuned circuit. This is
called the resonant frequency of the
tuned circuit.

4
~ 27+/CC

Since under this condition we find
by solving this equation that

27FL = ——————
2w fcC

Where f = frequency in cycles per
second at resonance.

L = inductance in henries at
= resonance.
C = Capacity in farads at re-
sonance,

This can be expressed in terms of
the wavelength if we remember that

§ ‘Wavelength =f_
A 300000000

. Wavelenath
4 i ¢

Substituting this value of f in the
equation above we obt:n_}l 300,000,000.

30G000000 _ (R
 Wavelength 2@ /T

o wovelength A0,
T : P AVIT I
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It L is expressed in microhenries
'fmd C is expressed in microfarads, as
is usually the case, this equation be-
comes where W. L. = Wavelength in
metres.

W.L =1885/LC

This formula makes it possible to
compute the combination of inductance
L. and capacity C necessary to tune
a series circuit to resonance at a par-
ticular wavelength.

Now, ~etting back to our discussion
of resonance, it is evident that these
induced voltages of various frequencies
existing in coil L4, will attempt to
send currents around the closed tuned
circuit L. Ci. However, the current
set up by any alternating voltage 1s
equal to the voltage divided by the
total impedance of the circuit. There-
fore, if the circuit is tuned, say, to
600 kilocycles (500 metres) an induced
voltage in L. having a frequency of
600 kilocycles is able to send a com-
paratively large current through the
tuned circuit. The strength of this
current is determined by Ohm’s law
and is therefore equal to the impressed
voltage coil L. divided by the total

[
resistance of the tuned circuit or —

4
This resistance consists of the sum of
the resistances of the coil, connecting
wires, and condensers. _ -

These resistances are the A. C. re-
sistances measured at the frequencies
considered. The resistance of a coil is
much greater on high frequency A. C.
than it is on direct current. A volt-
age havittg 610 or 590 kilocycles fre-
quency sets"up a smaller current in
this circuit, »because it must not only
overcome the matural resistance of the

. circait, but the impedance offered by

~
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the coil and condenser to currents of
this frequency as well. As we go fur-
ther from this resonant frequency down
to 580, and up to 620 kc., etc., the im-
pedance becomes greater and greater
and the current is diminished. This is
shown graphically by the turning curve
A of Fig. 94. Notice the large current
set up by the voltage of resonant fre-
quency. This current, circulating
through the inductance L. builds up
a larger voltage E. across L. C,; circuit.
This is the A. C. grid potential applied
to the tube, and is amplified by lthe
tube. Notice that E: is much larger
than e, depending on the size of the
inductance L. and its resistance. It
would seem to be advisable to make
L, large in order to make E. as large
as possible. However, the resistance
of a solenoid tuning coil increases al-
most in the same proportion as the
inductance is increased by adding more
turns on the end of the coil.

Resistance and Selectivity.

What we desire in the secondary
coil L. is inductance and nothing else.
Actually it is impossible to obtain this
alone, since the coil, being made of
wire, has resistance also. This A. C.
resistance should be kept as low as
possible by proper design, since the
current flow at resonance is limited
only by this resistance. The currents
Nowing at frequencies are also reduced
by resistance as shown by curves B
and C of Fig. 94. “B” is the resonance
curve when a medium amount of re-
sistance has been included in the tuned
circuit, C is for a greater amount
of resistance. Notice that these curves

_are flattened somewhat, showing that

for a tuned circuit containing appreci-
able resistance the increase of current
at resonance is not as great propor-
tionately as is the case in a circuit of
low resistance. This means that the
selectivity is greatly decreased since

1N

Figs. 97 ' (left) and
98 (right).
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the sxgna] current of the wanted sta-
tion is only slightly stronger than that
of the unwanted stations, so they all
come in with nearly the same volume.

The curves of Fig. 94 can be plotted
in another way, in order to bring out
another important point regarding se-
lectivity. In Fig. 95, the curves have
been re-plotted to show the relation
between frequency in kilocycles and
per cent. of the response at resonance.
Curve A is for the circuit of very low
resistance, B is for a circuit having
hligher resistance, and C is for one
having still higher resistance. At reso-
nance the response for all curves is
100 per cent. The response at any
biher frequency is plotted in terms of
the percentage of the respense at reso-
nance. Notice that the curves having
resistance and broad tuning are wider,
showing that the response for a signal
slightly off the resonant frequency is
not much less than that of the resonant
signal.

The A. C. resxstance of a good iso-
lated tuned circuit is around 12 ohms
at a frequency of 1500 kilocycles (200
metres).. However, its behaviour when
placed in a receiver depends largely on
what circuits are brought into electri-
cal association with it, and what me-
chanical things are brought near its
field. The associated circuits consist
nf coupled primaries and the input cir-
cuits of vacuum tubes which are con-
nected directly across the tuned cir-
cuits. From the standpoint of signal
strength and selectivity alone, all these
factors should be controlled so that a
low resistance results in the tuned cir-
cuits. However, the resistance can be
so low, and the tuned circuits made to
tune so sharp, that an undesirable ef-
fect is produced. This is known as
cutting sidebands. Curve A of Fig. 95
has purposely been drawn to illustrate
this condition.

Consider that a musical selection is
being received from a station trans-
mitting at 600 kilocycles (500 metres),
through the tuned circuit A. It wi]l
e remembered from a discussion in
an earlier lesson that the complete
range of musical frequencies broadcast
lies between about 30 and 5000 cycles.
Therefore at the broadcasting station
the 600,000-cycle carrier current wave
is modulated by the audio frequency
currents ranging from 30 to 5000
cvcles. Consider first that only a
5000-cycle note is being played by the
orchestra. This 5000-cycle audio cur-
rent then combines with the 600,000,-
cvcle carrier current producing two cur-
rents, one having a frequency equal to
the sum of these two (605,000 cycles),
and one having a frequency equal to
the difference of the two (595,000
cycles). Therefore, to receive this
note, the R.F. amplifier must pass
these two currents through it with
equal :trength You will notice that
they differ in frequency by 10,000
cycles, or 10 kilocycles. Now, if a
3000-cycle note is played, the carrier
wave will contain a 603,00-cycle note,
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and a  597,000-cycle note, and
the amplifier will have to amplify
these equallv. It can be seen that if
the entire ranoe of musical frequencies
is being covered at once by the orches-
tra, there will be present a carrier wave
covering a band of frequencies from
605,000 cycles to 595,000 cycles, and in
order to secure faithful reproduction at
the receiver, every one of these fre-
quencies must be passed through the
R. F. amplifier and amplified equally.
If any frequency is lost or suppressed
in the amplifier, then that note will not
be reproduced in the loud speaker, and
the music will not be a true reproduc-
#on of that played in the broadcast
studio. This condition would occur if
the frequency response of any one
tuned’ circuit or of the entire R. F.
amplifier were as shown by curve A,
Fig. 95. The 5 kilocycles above the
carrier and the 5 kilocycles below the
carrier (10 kc. altogether) ccnstitute
what are known as the “sidebands.”

It is evident that the response for
the 595 and 605 kc. sidebands (5000-
cycle audio note) is only 20 per cent.
as large as the response of sidebands
near resonance (low note). Therefore
this high 5000-cycle note would hardly
be heard in the loud speaker.

Tuning characteristics represented by
curve B would be more nearly ideal
since the response at 545 kc. is
per cent. of the response at resonance.
Curve C is obviously a further im-
provement in this respect. However,
curves B and C indicate broad tuning
with poor selectivity and consequent
danger of station interference. It can
be seen that with this type of tuned
circuit some compromise must be ef-
fected. Some compensation for the
loss of the high frequency notes due to
cutting the sidebands by over-selective
tuning circuits can be secured in the
audio amplifier and reproduced by de-
51gmng these to have a rising charac-
teristic at the high frequencies. This
means selecting the zudio and repro-
ducer units to match the operating
characteristics of the R.F. amplifying
system,

Obviously the ideal response curve
would be that shown at D, Fig. 95.
The curve has straight vertical sides
and a flat top. and is 10 kc. wide. Since
the peak of the wave is no greater at
the carrier than at 5 kc. above or be-
low the carrier, equal transmission is
obtained on all frequencies within the
10 kc. side band range.
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curve approaching this can be secured
by a tuning system known as the Vree-
land band selection system.

Selectivity and Multiple Stages.

The selectivity of an R. F. amplifier
depends on the number of stages,
tightness of coupling in the R. F. trans-
formers, amount of regeneration, etc.
Fig. 96 explains the first factor. Let
curve A represent the response curve
of a single R. F. stage. For a fre-
quency 5 kc. off resonance, the circuit
gives about 90 per cent. of the ampli-
fication at resonance;-at 10 kc. off reso-
nance the amplification has dropped to
81 per cent. Now if another stage with
characteristics exactly identical to the
first is added to it the selective action
shown by curve B is obtained. This
can be understood from the fact that
if at a certain frequency off resonance '
the first stage reduced the amplification
to 90 per cent., then the second stage
would reduce the amplification to 90
per cent. of what came through the
first stage, i.e.,, 90 per cent. X 90 per
cent. or 81 per cent. A third stage
would reduce it to 81 per cent. X 90
per cent. or 73 per cent. A fourth
stage would make it 73 per cent. X 90
per cent. or 66 per cent., etc. Refer-
ence to the curves at a point 5 kc.
off resonance shows the selective ac-
tion referred to above. Under these
conditions of selectivity, since a side-
band of 5 kc. resonance is reduced to
66 per cent. strength, considerable side-
band suppression would result, with
consequent signal distortion.

Fig. 97 shows in a pictorial way how
the signal strength is increased and
the width of the frequency band passed
through is decreased as the number of
tuned R. F. stages is increased. It
is obvious that the tuning of each
stage must be designed to be broader
than that desired from the amplifier
as a whole. By proper design of the

(Continued on page 21).
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T is curious to note how custom and
usage sometimes prevent worthwhile
developments In short-waves, ex-

perimenters have become accustomed
to aerial and ground when, as a matter
of fact, it is now believed that there is
something better. By this I refer to
loop reception.

The loop aerial, of ccourse, is nothing
new. It has been used since the early
days of radio. In the past, however,
its use lay chiefly in the broadcast and
ship (ands, although during a trip
through Continental Europe last sum-
mer I observed much more widespread
usage of the loop than in this country.

Obviously, many advantageous char-
acteristics of loop aerials have been
overlooked during the past few years,
particularly in the development of high
gain tuned radio frequency, superhete-
rodyne and regenerative receivers.

There is no question that the loop of-
fers great advantages. Here is an al-
most virgin field that awaits develop-
ment by the short-wave experimenter.

The . advantages of the _ short-
wave loop as compared to
the broadcast loop l'e particular-

ly in its size, because the short- -wave
loop may be onIy a fraction of the size
employed for broadcast reception. As
yet, .nc standard short-wave loop has
been designed. The editors recently
experimented not only with the custom-
ary loop, but also with spiral loops and
other designs.

Then, there is still another variety.
the double loop. wherein one of the
sections is made movable so as to
~roduce the fullest regenerative effect.
or the two loops may be stationary and
regénerat'on controlled by means of a
variable condenser. From this it will
be seen that loop aerial reception
should prove to be a veritable paradise
for the experimenter, and it is to be
sincerely hoped that loop reception
will become more popular from now
on.

GA CYALIST

Conducted by

SETS

CHARLES M. SCOTT (VK3CS).
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eception

By HUGO GERNSBACK.

Of course, existing present-day cir-
cuits require some modification for
loop rcceptton This refers particularly
to the input circuit of the first tube.

Another important point is that the
receiver must be shielded thoroughly
in relation to the loop. The reason is
that excessive capacity between the loop
and the receiver usually destroyvs the
loop’s directional effect. This direc-
tional property is very important. Most
experimenters -already know that a loop
works best when turned in the direc-
tion from which the signals come—
that is, facing the transm’tter edgewise.
The directional effect of the loop is
valuable in eliminating interference
from other radio transmitters. It of-
ten happens that a local short-wave
stat'on or one cnly a short distance
away sends out such a broad and
powerful signal that a distant station
several thousand iniles away on a near-
by frequency cannot be brought in with
the usual aerial and ground combina-
ticn. The directional qualit'es of the
loon help to relieve this condition, un-
less, of course, the two stations are in
exactly the same direction, which is
unusual.

While we are consider ng the prob-
lem of interference, it has been ncted
that a small loop will cut out man-made
static to a considerable degree. This
man-made static is always a bug-aboo.
and while the new types of transposed
aerial lead-ins help a great deal. and
are indeed a forward step, loop recep-
tion, in many cases, is even better.

Experimenters should try centre-
tapped loops with balanced input tun-
ing circuits, which hold some excellent
promises.

We also have the so-called shielded
loop. Such loops have been widely
used for ship direction finders, army
field sets. directional reception and

transniission, etc. DBy a shielded loop
is meant one having the wires entirely
encased in metal, with only a small
section at the top left open. Such loops
greatly enhance the directional effect.
and also tend to eliminate interference
between the loop itself and the receiv-
ing set.

One of the reasons that loop recep;
tion is not more popular with experi-
menters is that most of them seem to
think that different loops for different
wavelengths are required. Of course,
that is the best arrangement, but it is

not abhsolutely necessary. It should
be possible to build a Ioop for all wave-
lengths, and by using a multiple

switch, the same as is now in use in
the modern short-wave sets, to switch
from one wave band to another merely
by turning a switch knob. Of course,
when trying out tapped loops, it is ne-
cessary to have shielded connections,
but this problem offers no unusual ob-
stacles.

Those experimenters who already
cawn short-wave sets can try loop re-
ception stmoly by fitt'ng the upright
support of the loop to the usual coil
form so as to fit into the coil socket.
For experimental supports, ordinary
hbroomsticks or dowel sticks work very
well. The wire to be used may be the
ordinary No. 16 or 18 flexible. The
wire is held in place by means of
tacks. brass brads, or diagonally cut
saw slots.

Loop aerials are excellent, and offer
many points of advantage both for re-
ceivers and transmitters, particularly
those of the portable short-wave types.
It eliminates the problem of the long
wire and ground. with their uncertain
characteristics. Short wave sets with
loop aerials can be logged and tuned
very accurately.

It is certain that during the next
few years loop reception will. become
very popular, and perhaps standard,



October 1, 1933.

MODERN SETS

SHORT WAVES

Notes and ‘News

NEW STATIONS REPORTED ON THE AIR.

THE SIAMESE PHONES.

HE Chief Engineer of the Govern-
T ment Post and Telegraph of
Bangkel. Siam, announces that
station HSP, on 6.9 metres, is work-
ing Berlin nearly every day from 7.30
p.m. to 9.30 p.m. HS]J, on 37.6 metres
is used irregularly when HSP does mnot
get through to Berlin. Another sta-
tion, H.S.G,, is also mentioned as being
used irregularly.
NEW WAVELENGTH FOR
RABAT.

TATION CNR at Rabat, Moroc-

co. announce that they are now

on 37.33 metres, and broadcast

each Monday from 5.30 a.m. to 8.00
a.m.

They also broadcast on 23.38 metres

from 10.30 p.m. to midnight each Sun-
day.

MORE STATIONS FOR SWITZER-
LAND.

N addition to HBL on 31.27, and

HBP on 38.47 metres, which broad-

cast a special programme from 8.00
a.m. to 8.45 am. each Monday morn-
ing, the League of Natious have the
following stations operating on speech,
HBF on 15.78, HBH on 16.25, HB]
on 20.60, and one on 20.74 whose call
is not known.

INDIA AGAIN.

REPORT has come to hand that
station VUC at Calcutta is now
on 49.10 metres. The schedule

seeins to be daily, excepting Sundays,
from 5.36 pm. to 3.00 a.m., and Sun-
days from 1.36 p.m. to 3.54 p.m.

WOO OR WOY

T has been announced that station

WQO, at Ocean Gate, New Jer-

sey, nas been granted permission
to work on 70.22 metres, and a WOQOY,
at Ocecan Gate, is granted permission
to operate on 70.22 metres, 63.13, 35.05,
23.36, and 17.52 metres. These waves
arc now used by WOO.

LOOK FOR THESE STATIONS.

STATION believed to be RAU
A Tachkent, Turkestan, has been
: heard fairly regularly on 19.85
metres, 15,10 megacycles, between 8.00
p.m. and 1100 p.m., working a Rus-

sian Station which can also be heard

a little higher up about 22 metres.
All times used in these pages are

Eastern Australian standard time.

AMATEUR PHONE BANDS EX-
TENDED BY COMMISSION.

{TH a general announcement of

new amateur regulations to go

into effect on October 1, the
Federal Radio Commission authorised
cne immiediate change in the existing
regulations, at the request of the Ameri-
can _Radio  Relay = -League, ‘mational
amateur body. This change, which is
now in effezt, provides for extending
the territory in the radio spectrum
authorised for the use of amateur radio-
telephone stations.

This increase is made in two of the
frequency bands reserved for amateur
use, an provides for the operation of
‘phene in the region from 1800 to 2000
ke, near the broadcast band, as well as
from 28.000 to 28,500 kc, and from
400,000 to 401,000 kc in the ultra high
frequenzy band. This territory has
previously been available only for
code transmission.

WIRELESS ON SMALL SHIPS.

MOST interesting demonstration
A of apparatus for use on board
small ships for the purpose of
sending out wireless messages from a
ship in distress was given recently by
the chief engineer of Amalgamated
Wireless (A/asia) Ltd. (Mr. A. S.
McDonald), during a lecture in St.
John'’s Hall, Wahroonga, N.S.W.
He explained that this apparatus is

quite automatic in its action, and can

be set in motion by the ship’s person-
nel by the closing of the switch. The
apparatus automatically transmits the
distress signal, “S.0.S.,” followed by
the name of the ship, and by an in-
genious device the latitude and longi-
tude can be set by the navigating offi-
cers in an extremely short space of
time, representing seconds only. Mr.
McDonald also demonstrated an auto-
matic receiver with an alarm bell,
which comes into operation only when
the international distress signal is
transmitted. The alarm can be fitted
on the bridge of anv ship or in the
quarters of the ship’s personnel. By
the use of these two pieces of automa-
tic wireless equipment, a very great
measure of safety can be ensured, par-
ticularly in regard to small, ships of
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which there have been a number lost
during the past few years.

Mr. McDonald also described the
function of the Australian, Coastal
Radio Service, both in relation to
safety of life at sea and general busi-
ness, and quoted some very interesting
figures. He stated that the average
number of words handled per annum
during the past few years approximated
five millions, of which 13 millions of
words were transmitted free of al}
charges. Included in this 13 millions of
words were messages relating to wea-
ther conditions and navigation warn-
ings, which were transmitted from time
to time by the varous stations. He
also stated that the coast stations at
Perth, Adelaide, Melbourne and Sydney,
transmit time signals daily, without
charge, so that navigators at sea and
surveyors on land can correct their
chronometers, exact time being so
necessary for this work.

IONISED ATMOSPHERE LAY-
ERS MEASURED BY AUTOMA-
TIC.DEVICE, GIVING TIME-AND
FREQUENCY. .
HE Instituterof-Radio- Engineers, a
its convention, heard new infor-
mation on the series or ionised
layers formerly named for Kennelly
and Heavyside, but now known as the
ionoscope. A means of accurate mea-
surement of the layer heights and ei-
fects was described by T. R. Gilliland,
of the Bureau of Standards, U.S. De-
partment of Commerce, while D. ‘M.
Stuart and L. V. Berkner, also of the
hureau, spoke on the same general sub-’
ject

The Bureau’s “measuring rod” gives
a height-frequency curve and comprises
transmitter and receiver, automatically”
varied from 2500 kc. to 4400 kc. cycles
at a uniform rate of 200 kc. cycles
every minute. The virtual height is
recorded photographically by an oscil-
lographic recorder as used for fixed
frequency work. .

Three Lavers Measured.

“In the daytime,” Mr. Gilliland said.
“three different strata were usually in-
dicated. As a rule the E layer. with a
virtual height of about 120 kilometres,
is found to return energy for fre-
quencies below 3,000,000 cvcles. Be-
tween 3.000,000 and 3.600.000 cycles re-
flections are likely to come from the
F-1 region, with a virtual height of
about 200 to 240 kilomeltres, while
above 3,600,000 cycles, the F-2 region,
at 280 kilometres and higher, returns
energy. These values vary considerably
from day to day.

“Of particular interest is thé charac-
ter of the change observed when pass-
ing from one stratum tc another as the
frequency is increased. Although, at
times. when pass'ng from E to F-1,
reflections may drop out completely for
a short interval, frequently the curve
ie continuous and the time retardation
will reach a high value just before the
apoearan-e of th~ F-1 reflection. =

(Continued on psge 23.) |
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Making Your Own Records

A New Series of Articles which will tell you about this

‘Commercial radio loud speakers vary
iromm 2 to 18 ohms, and if the cutter
impedance is off a few ohms. the im-
pedante match is way off in percentage.
For ‘consistently good results and for
the prevention cf needless expense,
only the high impedance cutters should
be used.

If the set has the eutput transformer
mounted on the speaker, then the out-
put terminals on the chassis are high
impedance and the cutter is connected
directly to them. Also, if the set has
“phono” terminals the input connec-
tioh$ are as shown.

Some radio sets use a power detector
info two power tubes, and the high
gain of this power stage is not suffi-
cient for recording, necessitating the
use of a pre-amplifier such as shown
in Fig. 58.

The. booster one stage amplifier,
shown in Fig. 59 is manufactured by
the Pacent Electric Co. of New York,
and can be used for recording by the
addition of a microphone transformer

s.-shown. This adapter is provided
w‘th a toggle switch so that when it
is in-the “radio position- records can
he made from the radio. When it is in
lhe “record” position the mlcrophone
is in .use.

The booster is connected to the radio
set’ in the.following manner: The de-
tector . tube is removed from the set
and inserted into the adapter at the end
of the cable supplied as part of the
“Booster Unit.” The adapter with the
tube in it is then placed in the detector
tube socket of the set.

RECORDING STUDIOS.

Commerc1al studios for instantaneous
recordmg can be divided into two
separate types—first, studios devoted
exclusively to voice recordings and in-
dividual instrument playing, and, sec-

ond, studios that have facilities for
recg)rd ng complete orchestras and
bands,

In the first type of studio only one
m|¢r0phone is used, and the recording
m’achmga amplifier, etc., are all located
in.the same room with, the microphone.
This' room usually contains about 42
square. feet of floor space. and the
over-all frequency charactenstnc of the
sy stem is not made very flat, since it is
rarely necessary to record any fre-
quency above 4000 cycles. A mode-
rately priced two- button carbon micro-
phone, used m conjunctxon with a suit-
able amplifier whose gain is about 70

B apd a made-pver pickup is all that
is ' necessary as equipment. Fot’ the
recording machme an ordmary phono-
graph turntable is all’’that is neces-
sary f pre-grooved records are to be

Fascinating Hobby

PART VIII.

used, but if blank uncut records are
desired for recording, then it is abso-
lutely cssential that an excellent feed-
screw device be used .n order to insure
a good, even groove. As has been
pointed out, if the record'ng machine
makes a periodic groove—that is, the
lines are unevenly spaced, when the
rccord 1s played back, the results will
be poor, and if steps are not taken
to prevent this, the finished product
will only serve to cast reflection on
the studio, with a consequent loss of
busness.

A piano should be provided for ac-
companiment, and it is usually a good
policy to have a person who is a pian-
ist run the studio. This will cut down
labour costs and at the same time at-
tract the singers who usually are very
ret.cent about singing if accompani-
ment is not easily provided. For play-
back, the acoustic phonograph is best.
The reason why this type of machine
is recommended is that if the finished
record plays back satlsfactonly on it,
the customer is assured of success in
his own home. Too many ef these
small stud‘os that are rapidly springing
up all over the country use inefficient
apparatus and naturally their results
are poor. To compensate for these
poor results on playback, electrical re-
production is used and the record then
sounds quite sat.sfactory in the studio.
but when it is reproduced in the home
on the old style phonograph (of which
there are still many in existence). the
results are very poor. The reproducer
may be too heavy or the groove may
not be deep enough, with the result
that there is double tracking. The
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Fig. 58. Circuit of a one stage pre-

amplifier for use with radio recelver.

customer is dissatisfied, and therefore
any future business from him is lost.
Instead of becoming a supporter, he
turns “knocker.” In the writer's opin-
ion, the acid test for any instantaneous
record is the acoustic phonograph. If
the record sounds well on this, then it
will sound much better on any other
type of machine.

Acoustical Treatment of Studios.

In most of the studios that the writer
has had occasicn to come in contact
with the acoustic treatment of the
studio has been simply to cover the
walls and ceilings with heavy drapes and
the floor with a heavy carpet. A stud.o
that is so treated will prove unsatis-
factory for recording from the stand-
point of fidelity. The record will sound
“tubby” and very unnatural. This is
due to the absorption of all the high
frequencies by the heavy drapes. For
proper acoustics the studio should be
so constructed that there is a certain
amount of resonance present so that
the high frequencies may be properly
recorded. In the proper treatment of
recording rooms two objects must be
kept in view; first, the exclusion of all
unwanted external noises, and second,
the production of the right acoustic
conditions for good recording,.

The excluding of extraneous noises
is accomplished by building the room
of double walls (see Fig. 60) with a
dead air space between them. The dead
air space is an excellent insulating me-
dium against sound, and is very effec-
tive in keeping out external noises.’
Great care must be taken to see that
the walls and ceiling are all absolutely
air tight. If this construction is care-
fully followed out, it will be observed
that no sound orlg'natmg in the studno
will be heard outside; and, vice ver,sg,
no sound originating on the outside
will be heard inside the studio, As an
added insurance against éxternal noises
the outside of thé outer will is covered

(Continued on page 23.)
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VOLTAGE DOUBLING

Alternate Charging of Condensers Builds Up Potential

Why the 25Z5 Doubles Voltage

HE voltage doubler has lain dor-
mant in radio books for over a

decade. It is just emerging from
its slumber. Just what is a voltage
doubler? Many have asked that ques-

tion. How does it double? Many have
asked that, even after they have just
read about it. Perhaps just a little bit
more writing will help to answer the
(uestions.

Refer to Fig. 1, A. Let Rl and R2
be two equal rectifiers of any type, and
let them be connected so that they
will conduct in the direction of the
arrows. Connect two equal condensers
Cl and C2 in series across the two
rectifiers. Between the junction of the
two rectifiers and the junction of the
two condensers, connect a source of
alternating e. m. f. Let the maximum
value of this voltage be E.

First assume that the voltage is act-
ing in the direction of the arrow a.
Condenser Cl charges up to a voltage
E because R1 conducts in the direc-
tion that permits the condenser to
charge up. Let the voltage subside to
zero. The charge on the condenser
remains because there is no- way in
which it can escape. It canhot dis-
charge through R1 because it will not
conduct in the proper direction. There-
fore, after the voltage has subsided
there is a potential difference E across
Cl.

Charging Second Condenser.

Now let the voltage act in the op-
posite direction, as shown by arrow b
in Fig. 1, B. R2 now conducts in the
direction that permits condenser C2

e

e

o A i+c,
Q’f—z

R, 'F

‘A

.. Fig. 1:-These.circuits show the principle involved in voltage doubling by means of two rectifiers.

to charge up. When the voltage has
again subsided to zero the charge re-
mains on that condenser because it
cannot escape through R2. It is
trapped. Hence there is a potential
difference E across that condenser. The
polarities of the charges are indicated
by appropriate signs.

When the supply is rapidly alternat-
ing in direction, both condensers are
charged to the potential E, as indicated
in Fig. 1 C. The potentials across the
two condensers are in the same direc-
tion so that they add up, and therefore
the voltage across the two condensers
is 2E, or twice the value of the ampli-
tude of the supply voltage. That is
why the device is called a voltage
doubler.

Effect of Leakage.

It was assumed that the charges will
remain on the condensers. This is not
strictly true because of leakage, so if
the supply voltage were turned off the
potential would gradually drop to zero.
But when the voltage is alternating
rapidly, as in the case of 60-cycle sup-
ply, the leakage between charges is in-
appreciable. It is the potential that
has the value 2E, and in order to test
the theory it would be necessary to
use a static voltmeter or a vacuum
tube voltmeter. Any current-drawing
voltmeter would read less than twice
the peak of the supply voltage.

The voltage doubler would be of lit-
tle value in a radio receiver unless it
could sustain a considerable leakage.
The current required for the plates,
screens, and the speaker field in a

R, b CT
(N o
W ]_

R2 f . CZ"T..

Y

8

2525

I

/& MFO.

ORO

N

+ +

Fig. 2: This illustrates how the prin-

ciple of voltage doubling can be applied

with a 25Z5 rectifier tube. Large

capacity condensers are essential for
good voltage regulation.

radio set constitutes a heavy leakage.
In order that the wvoltage shall be
maintained when a heavy current is
drawn, it is necessary that the two
condensers Cl and C2 be of large capa-
city. In rectifiers using the voltage
doubler it has been recommended that
the capacity of each condenser be at
least 16 mid. if the circuit is to deliver
a current of 40 milliamperes,

Another object of using such large
condensers is to reduce the ripple to
as low a value as possible. The fre-
quency of the ripple is twice that of
the supply voltage, as is the case for
all full-wave rectifiers. The amplitude
of the ripple is approximately inverse-
ly proportional to the capacity of each
condenser. As a means of further re-
ducing the ripple a choke can be used
in series with the load line, as is done
in other B supply circuits.

(Continued on page 21.)
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Page Twenty

THE CATKIN VALVE,

(Continued from page 11.)
to the cathode in the case of mains
valves, but has the additional advan-
tage that it embraces the outgoing
leads at the base. This outer screen
is perforated to afford ready dissipa-
tion of heat and its octagonally flat-
tened faces prevent it rolling. Being
parallel sided, quantities of valves oc-
cupy much less space than hitherto.

In the exposed anode type a coating
of black enamel is applied giving suf-
ficient insulation to prevent shock
should one accidentally touch the high-
voltage anode. It will be appreciated
that the generous heat dissipation af-
forded by the Catkin design gives cool-
ing for the grid as well as the anode.
Conditions are very different in the
glass type, where the large surround-
ing vacuum presents the difficult prob-
lem of getting the heat away where
dissipation by convection or conduction
is non-existent. Effectiveness of cool-
ing does, of course, to a very large ex-
tent, govern the rating of output
valves,

Present-day sets with enormous
overall gain are very prone to what is
commonly called “howling,” which
arises from the sound vibrations caus-
ing movement of the electrodes, usually
in the case of the detector valve. By
virtue of its rigidness the Catkin is
not likely to be influeniced in this way.
As a further precaution, however, the
valve is secured to its base ring by a
rubber clamp, and the sound conduc-
tion path is limited to the thin con-
ducting - wires - joined to the -valve
pins. It is well known that rubber is
the only sound insulating material
which will provide a non-microphonic
mounting, and we now have, for the
first time, an effectively sprung clamp,
and this is independent of the valve
holder. A non-microphonic mounting is
of vast importance when the set, as is
now commonly the case, takes up a

;
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position immediately behind a single
or perhaps dual loud speakers, into
which the output valve delivers several
watts,

Wireless is now finding its place as
part of the equipment of the car, and
the Catkin valve, being uninfluenced by
vibration, whilst being robust and com-
pact, has attractive possibilities for car
radio. In this connection, in addition
to durability, it should be noted that a
new form of filament-cathode design
has been adopted, which permits of a
10 per cent. fluctuation of heater poten-
tial, thus allowing for the voltage varia-
tion of the car battery. Compactness
is another important advantage in this
application. The much reduced size of
the metal envelope as compared with
the glass counterpart is an important
feature in the prevention of direct
coupling -with-the ssound -output of the
toud speaker.

Some valve users have experienced
trouble due to the glass bulb breaking
away from its bakelite base. Fracturing
of the cement in this way is a weakness
of present valves, and it is interesting
to note that no form of cementing is
employed, and a loose cap becomes an
imposs’bility.

ALUMINIUM SHEETS

FOR CHASSIS AND SHIELDING WORK.
We stock a wide variety in Metals as required in Wireless Set building, and also for model engineering con-

struction.

LET US CONSTRUCT YOUR CHASSIS AND SHIELDS.
We can supply the special chassis used in all the receivers described in this issue of “Modern Sets.”
“The Philips Four” Chassis, 7/-, plus freight.

ALL DRILLING EXTRA.

METAL MERCHANTS.

All prices inclusive of Sales Tax.

Phosphor bronze, brass, and copper sheets.
Send for price list of aluminium, copper, brass, phosphor bronze, and zinc sheets.

GEORGE WHITE & CO.
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Copper-to-glass Union,

The Catkin valve is practically un-
breakable, and may be dropped from a
height of several fect on to a concrete
floor with but little risk of damage
either by fracture, or by derangement
of the critical spacing of the e[ectrodps.

The copper-to-glass union is an in-
teresting feature of the new valve, and
it is a creditable achievement to pro-
duce a gas-tight seal under mass pro-
duction methods. In order that tle
vacuum may be well maintained in a
valve. excessive temperaturc rise for
any prolonged period must be avoided.
All metal parts within the valve are.
of course, gas-freed at a high temper-
ature, but in the course of manufacture
the glass bulb in a conventional valve
is a prolific source of gas and necessi-
tates prolonged de-gassing.

Catk'n equivalents of the MS4B,
VMS4, MH4, and MPT4 will make

(Continued on page 23.)

The All-Metal
Screen Grid Cat-
kin, showing ex-
ternal screen at-
tached.
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Practical Hints and
Tips

AN ARTIFICIAL CENTRE-TAP.

HEN the usual remedies for

mains hum in an A.C. set have

been tried and found to be inef-
fective it may be remembered that a
inisplaced centre-tap on one of the L.T.
windings of a power transformer is not
unknown, and may be largely respon-
sible for the trouble. To unwind the
transformer, and then tc experiment
with another position for the tapping,
is a laborious task, not to be recom-
mended to the amateur, but, fortunate-
ly, the use of an adjustable petentio-
meter, whereby an artificial centre
point may be located accurately, pro-
vides a solution of the difficulty.

The connection of a potentiometer in
place of the existing centre-tapping is
quite stmple, and, indeed, is only the
work of a. moment. The ends ‘of the
resistance winding are joined across
the transformer winding, and the wire
which was originally connected to the
centre point is transferred to the poten-
tiometer slider terminal.

A snitable value of resistance is
about 20 ohms, and is by no means
critical. Ready-made potentiometers,
specially intended for this purpose, and
which occupy very little space, are
available commercially.

WHERE TO PUT VOLUME
CONTROL.

HE type of volume control and its

placement will depend consider-

ably on receiver design. Thus,
if the detector (or second detector in
superheterodynes) is fully protected
from danger of overload, it is permis-
sible to put the control in the audio
channel, although this should be done
in a mranner not to constitute change
in volume a control cf tone as well.
One advantage of such location is the
avoidance of detuning effects, otherwise
inevitably present. However, in a
superheterodyne these would not be
serious in the intermediate amplifier.
Grid bias variants have shown detun‘ng
to as much as 20 ke. for the controlled
circuit near the high frequencv end of
the broadcast band. Theoretically at
least, the volume control should be a
gain .control and an input control, be-
cause the amount of gain should be
cut down to reduce the noise, and the
amount of s'gnal input cut down to
prevent cross-modulation and over-
loads of other types. So compound
controls are sometimes used. There is
no altogether satisfactory volume con-
trol, so far as we know, and most en-
gineers must -feel mildly stumped when
they come to the control feature. Per-
hans the day-will come when constant
output tubes will be developed, so that

one may make a permanent setting, and
the volume will come up to that in
nearly all instances, at least will not
exceed the predetermined value. A
close approximatien to this could be
made with the present duo-diode tubes,
using the rectifier for auxiliary bias'ng
of each tube (automatic volume con-
trol), and the amplifier section (whe-
ther triode, quadrode, or pentede) for
gain. [{owever, the circuit would be
awkward, and no doubt the constant
output tube will see the light of day
some time.

OHM’S LAW.

HM'S law relates current, voltage

and resistance. The current in

amperes is equal to the voltage in
volts divided by the resistance in chms.
The voltage in volts equals the resist-
ance in ohms multiplied by the current
in amperes. The resistance in ohms
equals the voltaqe in volts divided by
the current in amperes. Where frac-
tional values are treated it is usual to
express them in their decimal ferms—
that is, one-tenth ampere would be 0.1
amwvere, and one cne-thousandth of an
ampere as 0.0001 amoere. One of the
first things oune should learn about
electricitv is Ohm’s law for direct cur-
rents. If you will work out a few ex-
amples vou will soon become familiar
with the three forms cf the law and
then will need no printed reminder.

PUSH-PULL RESISTANCE
AUDIO

HAT is the trouble with what

seems to be a likely audio cir-

cnit, push-pull resistance coup-
line? This is a common question at
the vresent time.

A« vet push-pull resistance coupling
is in the experimental stage, so design-
ers of kits and sets do not want to
include a circut that is not more or
less foolproof. Tests of such circuits
made in ou- laboratories showed vary-
ing results, but even the best results
did ot .produce enougll sensitiv'ty.
The method. so far, seems to concern
simply counling from cne stage to- the
output without much d'stortion. but
that could be done with less adjustment
trouble bv the single-sided coupling
from- detector to cutput. New poss‘-
bilit'es are offered by the 53 tube, and
no doubt experiments will be carried
on. but the adjustment must be exnec-
ted to be beyond the capabilities of the
general run of constructors, who have
not the dynamic instruments for ef-
fectuating proper balance. An unbal-
anced attemnted oush-pull aud’o circuit
is a sorry thing indeed.
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VOLTAGE DOUBLING.
(Continued from page,19.)

A B Supply Doubler.

The 25Z5 rectifier tube has been so
designed that it can be used as a volt-
age doubler. The reason why it may
be so used is that it is two indepen-
dent cathodes and two independent
anodes. That is, it is two indepen-
dent rectifiers contained in the same
glass envelope. The connections for a
voltage doubler with §his tube are
shown in Fig. 2. It will be noticed
that the cathode of one element is con-
nected to the anode of the other. To
this lead is connected the a-c supply,
just as in Fig. 1. The other side of
the a-c line is connected to the junc-
tion of the two condensers. The posi-
tive side of the output line is that
which is connected to the cathode not
previously used, and the negative of
the output is the anode not previously
nsed. A choke coil is connected in
the pos.tive lead to the load.

Rating of 25Z5.

One advantage of a circuit like this
is that it is often possible to dispense
with the power transformer, for if a
110 volt I'ne is connected directly to
the rectifier the output voltage will be
about 220 volts. Indeed, if the drain
is not great the voltage may be higher.
because.the limiting value 1s twice the
peak of the line voltage. Assuming
that the line voltage is sinusoidal, the
lim't is 331 volts. If the set does not
require a great deal of current the volt-
age will be at least 220 wolts, and that
is sufficient for most purposes.

The 25Z5 tube is.rated at 125 volts
R.M.S. maximum per anode and a
maximum current of 100 milliamperes.
Thus it can be used safely in a set
using two 4% tubes provided that the
48s are slightly overbiased and the
other tubes do mnot take a great
deal of current. However, w'th com-
bination there would be nothing with
which to actuate the field of a magnetic
speaker, unless some of the ava‘lable
voltage were dropned in the field, that
is, if the field coil were connected as
a choke.

A rectifier of this kind is particularly
useful in mideget sets. If this rectifier
is used on a 239 volt ci-cu’t a resistor
must be placed in series with the input
voltage to the rectifier so that the volt-
age is reduced to 110 volts.

THE THREE R’'S OF RADIO.
(Continned from page 15.)
individual tuning circuits it is possible
to secure an cverall response curve
aoproaching the flat topped curve of

Fig. 95.

Although extreme selectivity is un-
desirable from the point of view of
sideband suppression, it is usually ad-
vantageous to keep the resistance of-
the tuned circuits as low as possible:

.in order to secure maximum amplifica:

tion, and secure the right amount of
(Continued on page 24.)
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A DEPARTMENT TO HELP SOLVE THE VARIOUS TECHNICAL PROBLEMS WHICH ARE
ENCOUNTERED BY THE RADIO SET BUILDER AND EXPERIMENTER,

Will you please explain the method
of impregnating power transformers,
and other such transformers, and state
the advantages gained by doing so?
“Stalloy,” Geelong, Victoria.

When the transformer
is put in a vacuum tank, and after a
certain degree of evacuation molten
wax or similar compound is poured
into the vat a~< thus fills the trans-
former pores ~r open‘ngs, as well as
coverin the surface. The transformer
thus treated hecomes relatively free
ifron: the deleterious effects of moisture,
and should have a longer life and give
better performance It also tightens up
the core if this is dipped also, and pre-

is built it

vents vibration of the laminations.
After the impregnation the trans-
former is cased in iron.

* * 3

After constructing a receiver, using
the 2B7 as detector, a, v, ¢, tube and
audio amplifier, coupled to the 2AS, I
find that there is a high-pitched note
if there is a bvpass condenser across
the 2AS5 biasing resistor. If I leave
out the condenser the set seems to
work all right. Would you please ex-
plain the cause of this? R.K.S., Ring-
wood, Victoria.

']he omission -° the condenser un-
der such circumstances is not only good
practice, but necessary. However, if
vou desire to include the condenser,
which would be of large capacity, then
vou could get rid of the interfering
note by putting a 0.002 condenser from
the plate cof the 2B7 to earth.

* * *

I am rebuilding my receiver to brmg
it up to date, and am intending using
the 5Z3 rectifier instead of the present

280. Would you give me your advice .

on this’ move? L R]J, Bendlgo Vie-
toria. y

You do not give particulars about

- your set, but if there is a little hum in

it at present, even a barely discernible
note when no station is tuned in, you
can reduce the hum materially by doub-
ling the amount of capacitv next to the
rectifier, and using the 5Z3 instead of
the 280.

The 5Z3 hasn’t anything particular
to do with the hum, but it does stand
about twice as much current drain as
the 280, and the extra condenser will
put a high current starting drain on
the rectifier tube, besides raising the
B voltage a little, the latter a continu-

This Free Technical
Information Service is
Open to All “Modern
Sets”’ Readers.. When
Forwarding Your Ques-
tion Be Sure to Give
Every Detail Possible
Regarding the Type of
Receiver, Make and
Type of Valves and
Speaker, and All Details
Which You Consider
May Help Us to Solve
Your Trouble. Only in
Special  Circumstances
Can We- Answer En-

quiries by Post.

ous contribution. It may be that the
amplification in the set also will be
noticeably increased in consequence. A -
present set using a 280, with up to 8
mfds. next to the rectifier (filament to
B minus), may have the capacity
doubled, and if the newer tube is sub-
stituted it will stand the drain nicely,
which the 280 might not, because of
the high demand on it at turning on
the set.

* * *
Would you give me details
of both coils in the “Music-
Master Battery Four?” Also is

it satisfactory to work the set
from a D.C. mains eliminator, and what
are the B and C voltages when using
150 volts as maximum? B.R., Bruns-
wick, Victoria.

For both coils we refer you to the
Messrs. A. J. Veall, 247 Swanston-
street. The high tension supply could
be obtained from a D.C. eliminator,
but it would be advisable to use a bat-
tery for the filament lighting. Do not
earth the set.

The voltages will be as follows B
plus max. 150 volts, B plus S.G. 75
volts, C — 2, 15 volts, and C — 1, 3
volts. ]

* *

I am anxious to build a battery-
operated receiver, using electron coup-
ling in the mixer of the superhetro-
dyne, but would desire to confine this
work to one tube, so will you suggest
the proper tube? s. T., Footscray, Vic-
toria,

Since the receipt of your inquiry a
battery type pentagrid tube has been
announced, and you will find the detaxls :
m this "1ssue. Also, the circuit ‘is
given. This tube fills a 'need, as you °
intimate; particularly as the a-c and 6-
volt equtvalents, the 2A7 and the 6A7,



October 1, 1933,

have proved so successful in actual
operation. It isn’t always true that a
tube representing a departure from
previous methods proves readily useful
in actual circuits, since experience has
to dictate the best way to operate the
tube. But in this instance, as is true
in regard to nearly all the tubes an-
rounced during the past year, consider-
able experience preceded the announce-
ment of the tube, and results were
superb. An exception is the 2B7,
which requires careful choice of load
constants and voltages and experi-
menters are finding that slight depar-
ture from what the tube manufacturers
recommended improves results, e.g., use
of a 100,000-ohm plate load, lnstead of

280,000 ohms, and of a low screen volt-
age in audio ampllﬁcatxon around 20 to
28 volts, 2

In using my newly-purchased short-
wave set I hear what I assume to be
commercial stations, although the set
is tuned to some frequency or frequen-
cies in the amateur band. Is it a fact
that there are commercial stations in
the amateur bands, and is it permis-

sible? I thought the amateur bands
were for amateurs. A.R.C., Bondi,
N.S.W.

Yes, there are commercial stations
operating in the amateur bands, par-
ticularly the 40-metre band, where their
location is of doubtful legality. The
question is likely to come to a head
when the Madrid conference recommen-
dations are considered by the Senate.
Although the topic is not directly in
line with the Madrid report, confine-
ment of amateur privileges to continen-
tal use is one of the direct considera-
tions, and no doubt the other subject
will be broached, along with other
problems nettling amateurs. There is
too much congestion in the principal
amateur bands by amateurs themselves
(though unavoidable at present), with-
out interference added by commercial
stations.

Recently I substltuted a pair of 2A3
tubes for 2A5’s in push-pull, and was
surprised to find that the volume
dropped to about one-third of its for-
mer strength. As the 2A3’s are rated
at 15 watts undistorted output, how is
is that the high-mu output tubes gave
better results?>—F. McR. (Kew, Vic-
toria).

Using a pair of 2A3’s in push-pull,
the output may be 15 watts without as
much distortion as is obtained from
2A5 push-pull at least less than half
that power output. To be able to use
2A3 tubes instead of 2A5 tubes it is
necessary to have sufficient driving
voltage ahead ‘of the output stage,
which your receiver evidently hasn’t,
for the working mu of the newer tubes
is only a small fraction of that of the
pentodes. You might try-a'56 driver
stage. Then, of course, the output im-
pedance is quite different, being about
half as great for the 2A3’s as for the
2A5’s. Either you should get a proper
speaker or install a proper matching
transformer “in your present speaker.
When these precautions are taken you
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should be in a position to side with
those who realise the superior quality
attained from the low-mu output tubes,
and, moreover, you should not confuse
sensitivity with power-handling capa-
bility. Sensitivity relates to the amount
of voltage input required for ade-
quate quantity of sound output. Power-
handling capability relates to the
amount of voltage that can be put in
without distorting the output.

IONISED ATMOSPHERE
LAYERS.
(Continued from page 17.)

Effect of Darkness.

“When passing from F-1 to F-2, the
virtual height frequently reaches 800 or
900 kilometers, about 550 miles.

“As evening approaches, reflections
no longer come from the E layer and
the long retardation between F-1 and
F-2 becomes less pronounced. By sun-
set the curve is almost straight and
there is little change of height with
frequency. Later at night the highest
frequencies cease to be returned and
long retardations again occur. The
phenomenon of double refraction is in
evidence at this time.

“The curves contain many important
details which would be impossible to
record by present methods of manual
operation.”

Magnetic Waves.

Dr. Karl A. Jansky, of the Bell Tele-
phone Laboratories, discussed electro-
magnetic waves:_

“Electro-magnetic waves of an un-
known origin were detected during a
series of experiments on atmospherics
at high frequencies, Directional re-
cords have been taken of these waves
for a period of over a year. The data
obtained from these records show that
the horizontal component of the direc-
tion of arrival changes 300 degrees in
about twenty-four hours in a manner
that is accounted for in the daily ro-
tation of the earth.

“Furthermore, the time at which
these waves are at a maximum, and
the direction from which they come at
that time, changes gradually through-
out the vear in a way that is accounted
for by the rotation of the earth about
the sun.

Direction Is Fixed Above.

“These facts lead to the conclusion
that the direction of arrival of these
waves is fixed in space: that is, that
the waves come from some other
source outside of the solar system. By
noting the right ascension and the de-
clination when their intensity is great-
est, the source is indicated to be either
the centre of the Milky Way galaxy or
from the direction of the movement of
the solar system with respect to the
naked-eye stars. The Milky Way is
the more likely source of the two.”

THE CATKIN VALVE.,
(Continued from page 20.)

their appearance on the market almost
immediately. These are the types which

- eyes.
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are in most gen=ral use, and it is the
intention of the manufacturers to add
to this range shortly. The character-
istics of the Catkin valves follow those
of the glass equivalents, and for which
they serve as replacements. The four
types issued are those adopted in the
more popular sets, so that in many
cases immediate advantage can be
taken of their use.

At a later date we hope to give a re-
port of our own experiences with these
valvcs.

MAKING YOUR OWN RECORDS.
(Continued from page 18.)

with an insulating material such as
Celotex. The inside walls and ceiling
should be partly covered with heavy
drapes so as to lower the reverbera-
tion constant. The amount-of drapery
is best determined by experiment. The
room should have a slight amount of
resonance so that the faithful recording
of the high notes is possible. By a
slight amecunt of resonance is meant
that the conditions must be such that
a person talking at the microphone
will sound the same as a person talk-
ing in an average dining room. It
must be borne in mind that in com-
mercial work the oproper acoustical
treatment of the recording room is just
as important an item as the apparatus
itself, and no effort should be spared to
achieve these results. Good records
mean “repeat business.”

BLIND WORKER’S COURAGE.

HEN a man is up against it and
\X/ yet still struggles on, fighting

the misfortunes that beset him,
we admire him for his courage, don’t
we? How much more then must we
admire the courage, and fortitude, too,
of the craftsmen of the Victorian
Blind Institute, who, despite their tre-
mendous physical handicap, are trying
to earn a living for themselves and
their families.

These craftsmen are producmg coir
mats and matting which is of equal, if
not superior, quality to that manufac-
tured by native sighted labour in other
countries. When you need mats, give
a thought to these brave people who
are keeping themselves, assisted by the
campassionate allowance which gene-
rous citizens subscribe to the Institute
to encourage them in their, work. The
products of these blind craftsmen are
on sale throughout Victoria. You can
recognise them by the brand, “Blind
Institute.”

Other skilled Blind Institute work-
men are engaged in producing basket-
ware and brushware. Piano tuning,
too, is among their activities.

Can You Tie a Knot—Blindfolded?

It is not easy to do even simple
manual tasks without the use of your
Therefore, all credit is due to
the craftsmen of the Victorian Blind
Institute, who, facing a tremendous
physical handicap, produce coir mats
and matting that are equal, if not
superior, to that produced by native
sighted labour in foreign countrics.
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THE THREE R’S OF RADIO.
(Continued from page 21.)

selectivity by proper coupling of the
primary and secondary coils. The
sum total of all the losses in a tuning
coil are usually lumped and expressed
as the A. C. resistance of the coil
W elihthis is not technically correct, it
has become the accepted practice, since
the final effect of these losses is to re-
duce the current in the tuned circuit,
just exactly as if the tuned circuit had
no resistance and we inserted resist-
ance in it by means of a rheostat.

One source of loss, known as. the
skin effect, is due to the fact that at
the high frequencies the currents tra-
vel only over the surface or ‘‘skin” of
the wire, thus making only a small pro-
portion of the total cross-sectional
area of the wire effective in carrying
the current, increasing the resistance.

Another is that due to the eddy cur-
rents set up in the wires of the coil by
the varying magnetic field. This in-
creases as the diameter of the wire used
is increased. The total resistance of
the R. F. coil increases greatly as the
frequency is increased. The amount
of resistance increase depends on the
shape of the coil and size of wire. For
instance, a single layer solenoid coil of
300 microhenries inductance, sonsist-
ing of about 58 turns of No. 28 D. C. C.
(double cotton covered) wire wound
on a 3-inch diameter tube, was mea-
sured and found to have a resistance
of 3.15 ohms on direct current, 6 ohms
at 500 kilocycles (600 metres), 10 ohms
at 1000 kilocycles (300 metres), and 14
ohms at 1500 kilecycles (200 metres).

Distributed Capacity.

Another undesirable coil characteris-
tic is known as the distributed capa-
city. " Since the various turns of a coil
are conducting surfaces separated by
insulating materials, they form tiny
condensers. The adjacent turns are at
different voltages, so that at high fre-
quencies, small alternating currents ex-
ist in these distributed condensers (Fig.
98A). By imagining all the little dis-
tributed capacities of these condensers
lumped into one condenser, the coil
may be considered as a pure inductance
with a condenser Cd in parallel. At
low frequencies the condenser effect is
negligible and all the current flows
through the wire. However, if the fre-
quency is progressively increased, the
reactance of the inductive part of the
coil increases and that of the distribu-
ted capacity decreases, until a point is
reaher where practically all of the cur-
rent passes through the distributed
capacity, and the coil behaves like a con-
denser. The working frequency range
of a tuning coil must be necessarily
small if it is to have constant induct-
ance. Since there are losses in these
small condensers due to the solid insu-
lating material, the apparent resistance
of she coil is increased by their pre-
sence,

It is for this reason that tuning coils
should not be coated with shellac and
other “dope” preparations which in-
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crease the distributed capacity effect
and also the losses. Distributed capa-
city in a tuning coil is also a disadvant-
age since it lowers the frequency range
over which a coil can be tuned by an
external condenser; for even when the
external condenser is at its minimum
value, the full distributed capacity is
shurting the coil. If high inductance
values, necessitating the use of multi-
layer coils, are necessary, the windings
shculd be bank-wound (Fig. 99F) to
reduce the distributed capacity.

Just as the capacity of a condenser
may be decreased by decreasing the
size of the plates or increasing the dis-
tanice between them, the distributed
capacity of a coil can be reduced by
using a smaller wire or by leaving a
space between the adjacent turns of
a coil. The size of the wire cannot
be decreased too much, for the resist-
ance will then increase, and the dis-
tance between turns cannot be
made too large, for the inductance will
then be decreased. necessitating more
turns for a given value with conse-
quent increased resistance and added
capacity.
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Fig. 96.

A  solenoid, otton covered wire
arcund No. 24 B and S gauge wound
tight. already has enough spacing be-
tween the conductors due to the double
thickness of the insulation. When en-
amelled wire is used a spacing equal
to half the diameter of the wire may be
employed. The wire is usually wound
in a spiral groove, machine cut lightly
into the coil form. This gives accurate
spacing. It is obvious that the distri-
buted capacity increases with the dia-
meter of the coil, since this increases
the effective surface area.

Lorenz developed a coil hwaving a
low distributed canacity; by winding
the wire on a series of pegs arranged in
a circle. he was able to zigzag it as
shown in Fig. 99a. No two wires are
parallel to each other for any distance
at close proximity.

Another way of reducing capacity is
by winding the coils on flat strips
mounted radially like the spokes of a
wheel as in Fig. 99b, and zigzagging
the wire. This is known as the spider
web coil.

The honeycomb coil, Fig, 99¢, is used
when large values of inductance are re-
quired, It is mounted on a base hav-
ing two contact pins for plugging in
a receptacle. The turns of each ad-
jacent layer are made to cross each
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other at different angles. They may be
purchased in a wide variety of sizes.

Fig. 9D shows a D or “figure 8”
coil, so called because each of its two
halves form the letter D, and the whole
coils forms the figure 8.

It is wound by slotting a tube or may
consist of two separate interconnected
coils. The magnetic fields of the two
aid each other inside the tube, and op-
pose cach other outside, so that a very
small external field is produced.

This reduces stray magnetic coupling
with other coils in the receiver.

Fig. 99E shows a binocular coil. This
consists of two separate coils connected
in series, and having magnetic fields
as shown. This also has a very re-
stricted external magnetic field, is
casier to construct, and is more effi-
cient than the D coil.

Fig. 99 F shows a two layer bank
wound coil, and Fig. 99g shows one
of four layers. This type of winding
is used where a large inductance is re-
quired with a small distributed capa-
city. Fig. 99K shows a torroidal coil.
This has practically no external field.

While these and many other
forms of coils have bheen de-
veloped for special purposes,
the fact remains.that for a given
amount of inductance (within the
broadcast frequency range) the most
efficient coil is one of a simple sole-
noid form, Fig. 99M having a ratio of
diameter to length of about 2.5. This
ratio can be reduced to about 1 with-
out seriously affecting the efficiency of
the coil. On broadcast wavelengths it
makes little difference whether the coil
is self supporting or whether it is
wound on a thin insulated form. The

“latter is preferable for its mechanical

rigidity. It is not necessary to use wire
larger than about 24 B and S gauge.
No. 26 or 28 can be used satisfactorily.
The design cof a tuning coil of this type
will be considered.

Now it is evident that for practical
reasons coils must be made of a de-
finite size and of proper rigidity. Since
the position of nearty metallic objects
causes losses due to absorpt’on of energy
due to the setting up of eddy currents,
and interstage coupling is undesirable,
the sizes and shapes of coils vary.
Sorie coils are 3 inches in diameter,
some 2 inches, and lately coils as small
as | inch in diameter have come into
extended use on account of their 11mx-
ted external field.
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THERE’'S MONEY IN TALKIES.
(Continued from page 13.)

we require a wooden frame-work 42
inches high, 18 inches wide, and having
built cn to the bottom, a box 12 inches
wide and 12 inches high. The frame-
work will have a strengthening strip
across the middle, so that the frame
will be rigid. The timber used is 3 x
1 inch, .white pme for the frame, and
1 inch white pine for the box.

The panel is of 16 gauge engraver’s
zinc, and is screwed to the front of the
frame work with semi-round headed
wood screws. The panel is left its
natural colour, and can be covered with
clear lacquer to preserve its polish.
T'wo brackets are screwed to the back
of the framework, 7 inches from the
top, and can be ordinary iren shelf
brackets or wooden ones 8 inches wide.
I'he actual shelf which is screwed to
these brackets is another piece of 16
gauge zinc 18 inches x 8 inches, on
which is mounted the gain amplifier.
Another shelf is placed on the frame-
work 1dent1cal with the one above, ex-
cept that it is reinforced with 3/8 inch
pine, 19 inches from the top of the
panel or 12 inches below the other
shelf. This shelf houses the main am-
plifier. The whole of the interior of
the box is lLned with 16 gauge zinc
including the top and bottom. Where
the sides of the zinc lining join, with
the exception of the lid, thin strips of
copper, bent to the shape of the cor-
ners, should be soldered in order that
shielding is as complete as possible, as
this portion houses the power supply.
The lid of the box is then taken, and
two holes 3 inches in diameter are cut,
both in the zinc and lid, and soldered
to the zinc over these holes is either
copper or zinc gauze. This is the
only flaw in an otherwise perfect shield
and must be done for ventilation pur-
poses. Six holes 3/8 inches in diame-
ter are drilled 1 inch apart both in the
wood and zinc of the lid near the front
panel to take filament and D.C. output
wires from the power packs to their re-
spective amplifiers.

These holes.can be drilled with an or-
dinary wood bit, as zinc is quite soft
and workable. As regards cutting the
larger holes, a gadget can be construc-
ted in accordance with the followmg
Take a piece of wood or a tin lid 3
inches round and drill a hole in the
centre of it 3/16 inches in diameter,
and pass a 2 inch bolt through it; lock-
ing it on the other side with two nuts.
Make a clamp to fit round the lid or
block of thin iron, bending at right
angles the two ends and drilling holes
to take a bolt (in accordance with dia-
gram). Now carefully bend a hack-
saw blade or portion of one round the
lid or block, and secure it on to the lid
or block with the clamp, leaving about
hali the width of the blade projecting
below the lid or block. Place the bolt
in the brace as you would a drill, and
“drill” out the hole. This method can
be applied to all sizes of holes either
for aluminium or tinc even down to as
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small as 1 inch in d’ameter. It has the
added advantage that filing after cutting
is unneeessary.

You are now ready to mount your
components. Commence by putting the
power pack into one end of the box,
the power transformer nearest the panel
choke next to power transformer, and
the three filter condensers next to the
choke, with the rectifying valve imme-
diately in front of the power trans-
former. All the components can be
secured with wood screws to the wood
forming the floor of the box, through
holes drilled in the zinc. Wire up the
pack, with the exception of 23 and 4
volt filaments, in accordance with the
circu.t, taking care to take one end of
the high voltage winding and solder
it lo the base. This forms your “B”
negative, and is also earthed, an earth
terminal being fitted to the ‘metal lin-
ing of this box.

On the middle shelf the tnain ampli-
fier components are mounted. Faur
inches from either end of the shelf and
directly equidistant from: either side
mount the sockets for the valves, the
socket for the F410 at the end above
the power pack, and in between the two
valve sockets the choke and transformer.
These should be placed at right angles
to each other in order to prevent inter-
coupling. (The choke should be paral-
le! to the front panel.) The voltage
divider is mounted along the back of
the shelf, taking care to insulate the end
that goes to the centre-tap of the 4 volt
filament w.nding from the metal por-
tion of the shelf. The by-pass conden-
ser for the auto transformer can be
soldered to the zinc shelf directly be-
neath the transformer itselt. The vol-
ume control is mounted in the centre
of the panel, in between the two shelves,
teking care that the centre shaft is in-
sulated by means of fibre washers, from
the front panel. The remaining by-
pass condensers can be soldered to the
bottom of the shelf as near as possible
to their respective points of duty. The
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cenfre tap resisturs are floated across
their respective sockets.
Wiring.

All wiring is carried out in shielded
and earthed 2 and gauge bell wire, with
the exception of filament and high-volt-
age leads, for which purpose 16 gauge
twin lead-covered copper wire is used;
the lead cover.ng to be earthed and all
wires madc as short as possible. The
panel and shelves as well as the box
lining should be joined together with
heavy gauge copper wire to ensure
good earthing.

Testing and Operation.

Having wired up and checked over
wiring with the circuit, we now com-
mence our testing. With the rectifier
omitted, carefully measure voltages of
the filaments at the valve sockets.
These should read 24 and 4 volts re-
spectively with the valves burning.

Close the grid circuit of the 256
valve with a pick-up or piece of wire,
and the plate circuit of the F410 with
the speaker. Replace the 5Z3 valve
and switch on the current. After al-
lowing for the 256 to waim up, usual-
ly about ten seconds, listen at the
speaker and note the hum level. It
should be practically non-existent, and
if pronounced indicates that something
is wrong.

Observe the rectifier and see that it
is not blue glowing. This is an indi-
cation of a broken-down filter conden-
ser. [If there is any apparent trouble
switch off and check over wiring again.
If everything seems in order, open the
plate circuits of both 256 and F410,
and measure plate current with a milli-
ampmeter. These valves should read 5
and 45 nrilliamps respectively. Slightly
higher readings on both valves indicate
an excess of plate voltage and vice ver-
sa; but, so long as the ratio is the same
and the reading not more than 2 or 3
milliamps high on the F410, there is
nothing to worry about. Check over
bias and plate voltages of the tubes
with an electro-static voltmeter, and see

(Continued on

age 206.)
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SOUND INSTALLATIONS

Amplifiers

Builit to Order
or For Hire

Microphones.

Fuc Sz
30 Davis Street

TALKIE AND PUBLIC ADDRESS SYSTEMS

Consulting Radio and Sound Engineers.

GREGORY

Precision Measuring Instruments.
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A SECOND RADIO-MILANO.

N putting into service the new Milan
Itransmitter, situated at Siziano, the

old station at Vigentino has not
been pulled down, but has been al-
lowed to remain intact. The manage-
ment of the Italian broadcasting com-
pany have now conceived the project
of operating the old station by the side
of the new one on a different wave-
length. Now that the music cable con-
nection between Rome and Milan has
been established, it is intended to have
the programmes of the Rome-Naples
group of transmitters broadcast by the
old station, whilst the 50-kilowatt
transmitter at Siziano will as usual give
the programmes of the northern group.
In this way listeners at Milan and
Lombardy will have the choice between
two different programmes. The old
transmitter at Vigentino will operate
on the international joint wave of 453.2
metres (622 kc/sec), and the power
will be so great that good reception 1s
ensured throughout the entire region.
Experimental transmissions have al-
ready taken place, and it is now a ques-
tion of waiting for the consent of the
Ministry of Communication. Should
such consent be refused, the old station
will be dismantled.

Roumania.
If the ruimours in circulation are to
be believed, negotiations are at present
going on between the Roumanian Gov-
ernment and a group of foreign finan-
ciers with a view to building in Rou-
mania a super-power transmitter that
will pass on advertising programmes.
This station is to be erected in the
neighbourhood of Temasvar, at the
Roumanian-Hungarian frontier; the
transmissions will be effected in all the
languages spoken in the Balkans and
also in French and German.

Licences in England.

The time when England and Ger-
many vied with each other in a sports-
manlike manner to produce the greatest
number of radio listeners is long since
past. As a matter of fact, the number
of listeners in England has increased
during the last few years with such

amazing rapidity that Germany has
been left far behind, and still the num-
ber of registrations in England is in-
creasing more rapidly than in any other
country. In August last year the
B.B.C. were able to, welcome their
five millionth listener, and at the be-
ginning of this year another quarter
of a million had already been added.
According to the latest official statis-
tics. England can now show the for-
midable figure of 5,262,953 radio lis-

teners.
State Broadcasting in Norway.

The Norwegian National Assembly
recently carried by 91 votes to 48 a
resolution to the effect that in future
the control of broadcasting in Norway
shall be placed entirely in the hands
of the State. Although no particulars
are known as yet, it is fairly certain
that the comniling of programmes will
be entrusted to a committee that will
be responsible to the Ministry of Insti-
tution and Education. The technical
management will fall within the pro-
vince of the telegraph department,
which belongs to the Board of Trade.
Listeners’ licences will, as at present,
be issued by the post and telegraph of-
fices. It is stated that efforts will be
made to keep the new programme ser-
vice “immune from departmental influ-
ences:

Radio-Agen on the Air Again,

In March, 1930, the French private
station Radio-Agen ceased operating
as a result of floods. It is now stated
that this transmitter has for some
weeks past been heard again on a
wavelength of 453 metres. The trans-
mitting times are from 1.30 to 2.30 am.
and from 8.30 to 9.30 p.m. daily.

Exemptions from Broadcasting
Licence.

We understand that a proposal has
been submitted to the Belgian National
Assembly to exempnt unemployed radio
listeners from pavment of the broad-
cast'ng licence, which for valve sets is
60 Belgian francs per year. Such ex-
emption has already been granted in
Germany and other countries.
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Microphone Prohibition.

It appears that the regular cabaret
performances given in English broad-
cast programmes are having a detri-
mental effect on the frequenting of
“real” cabarets. At any rate, we un-
derstand that the managements of se-
veral big English cabarets have deci-
ded to forbid their artists to perform
bafore the microphone. At first at-
tempts were made to arrive at an ar-
rangement with the B.B.C. by which
the latter would have to pay a sub-
stantial annual amount. But the par-
ties cculd not agree, and a microphone
prohibition ensued.

THERE'S MONEY IN TALKIES.
(Continued from page 25.)

that they correspond with the chart
shown with this article, and make ad-
justments of the clips until they do.

No difficulty should be experienced
in either making or operating this am-
plifier, and if any trouble should be
experienced, a note to the writer, care
of this office, will give vou all the in-
formation you require.

Our next article on this subject will
deal with the building of the gain am-
plifier and some further developments
of the valve amplifier, including
“The Perfect Push-Pull Amplifier.”

Voltage Readings.

From plate of F410 to centre tap of
filament = 550 . volts. Centre
tap of F410 filament to the end
of choke 345 volts. End of
choke to cathade of 256, 251.5
volts. Cathode of 256 to ground, 13.5
volts. Across coupling choke, 1.5 volts.

ARt st

Car, Cycle or Radio
BATTERIES ON TERMS

Payments at the rate of 1/- im
the £1 per week. Delivery
guaranteed the same day as or-
der is placed. Every Battery is
fully covered by the Manufac-
turer's Guarantee. Each inquiry
receives the personal and confi-
dential attention of one of the
principals. Remember! We do
not ask you to purchase any par-
ticular make of battery. You
have the whole range to select
from at current List Prices.

For Further Particulars, cut out
and mail this advertisement to—

MORGAN & WRIGHT

35-39 Little Latrobe St.,
Melbourne, C.1.

If unable to ;‘vriste or call, ‘phone
M.S., Oct. '32.
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Melbourne’s Leading Radio

and Electrical Stores

— et R s s it

THE PHILIPS FOUR
DESCRIBED IN THIS ISSUE.

THE PARTS THAT ARE NEEDED.

Thilips K455 valve ..

Philips ©424 valve .. .. .. .. .. .. .. 18/6 ea.
Philips E443N valve .. .. .. .. .. .. 22/- ea.
Fhilips 1561 valve 15/- ea.

18/6 ea.

T.C.C. 7 mifd. eIectrontlc condensers vl 6/~ ea,
Filter choke (30 henry) .. 10/9 ea.
Power transformer, high tensnon sec-

ondary, 350 volts aside, one 4 volt 3

amp filament winding, 2 four volt 2

amp windings .. o op hOg .. 18/3
Voltage divider (remade) RO 0 30 4/6 ea,
Marguis 10 000 ohms volume control do 5/9 ea.
Stromberg-Carlson Type D condenser

(two gang) .. .. 16/9 ea.
Velco aerial coil . B oo oo 4/6 ea.
Velco R.F. coil, with' reaction .. .. .. 4/6 ea.
5-pin valve sockets .. .. ve o. .. 10d. ea.
4-pin socket .. . 10d. ea.
Radiokes radio frequency choke . 2/- ea
Wendel electric input push pull aule

transformer .. T o ., 25/-
400 ohm bias resistor =3 o8 w0000 1/8 ea
700 ohm 50 mill bias resistor .. .. .. 1/6 ea
2 megohm grid leak . . 1/5 ea
0.5 mfd, condenser, 250 volt workmg o% 2/6 ea
6,01 T.C.C. condensers .. .. 6 2/9 ea
1 mfd. Chanex condenser .. 0 3/- ea.
10 mfd. electrolytic bias by- pass con-
denser .. 6.0 5 3/- ea
30 ohm, CT ﬁlament ‘resistors .. - 1/3 ea
Radiokes 23-plate midget condenser .. 4/9 ea
Radiokes full vision Vernier dial .. .. 8/11 ea,
Chassis, 12 in. x 10 in, x 2% in., 16

gauge metal 10/6
Amplion Permanent Magnet dynamlc

speaker .. . b W6 /G

Vealls have a radio set or a range of parts to suit
every purse and purpose—that is why you are assured
of satisfaction when you deal with Vealls, Mel-
bourne, Leading Radio and Electrical Stores.
Huge stocks, an efficient, courteous staff; a prompt,
expert Mail Order Department—everything necessary
to back our Guarantee of Utmost Satisfaction.

BIG ILLUSTRATED CATALOGUE
FREE

For the benefit of those who cannot call, Vealls have
prepared a big catalogue of 74 pages, with hundreds
of illustrations. Write for your copy—it's free.
Merely enclose a 2d. stamp to defray actual postage
cost.

FOR COUNTRY LISTENERS

Vealls have a complete range of Radio Sets designed
for Country Reception, or you czn build your own.
Here are the parts to build the—

The All Continents Battery Five

FULL CONSTRUCTIONAL DETAILS ELSEWHERE IN THIS ISSUE.

1 Philips 13443 valve .. 21/~ ea.
2 Philips A442 valves .. 21/- ea.
2 Philips A415 valves .. .. .. .. .. .. 15/- ea.
1 Ferranti AF5 audio transformer .. 75/6 ea.
5 4-pin valve sockets .. .. .. .., .. 10d. ea.
2 6-pin valve sockets 10d. ea.
1 5-pin valve socket 10d. ea.
1 ¢6-pin Marqguis plug 10d. ea.

1 Radlokes three plate mldget conden-
08 2/3 ea.

1 000025 mfd.  variable reaction ‘con-
denser . 2/9 ea.
2 0.00015 mfd. variable tunmg condensers 2/8 ea.
1 Screened radio frequency choke 2/- ea.
1 T.C.C. 0.0001 mfd. grid condenser .. 1/6 ea.
4+ T.C.C. 0.01 mfd. condensers .. o 2/9 ea.
1 1 mfd. condenser, 250 volt worklng b 3/- ea.

VEALLS

PARTS REQUIRED

1 2 mfd. condenser, 250 volt worklng & /. ea.
1 T.C.C. 0.001 mfd. condenser .. o 2/- ea.
1 T.C.C. 0.006 mfd. condenser .. 0 2/3 ea.
1 4 mfd. condenser, 250 volt working 6/3 ea
1 T.C.C. 0.02 mfd. condenser el 4/- ea
2 15,000 ohm 1 watt carbon resistors P, 1/3 ea
1 500,000 ohm 1 watt carbon resistor 1/3 ea
1 50,000 ohm ! watt carbon resistor 1/3 ea
1 3000 ohm wire-wound resistor (Velco) 1/3 ea
2 3 inch coil cans .. . 1/6 ea
3 Qrdinary valve cans P e 1/4 ea.
6 "Baniang sSOCKe S= . . . To e i .ol sty 2d. ea.
GEBaNanaA=PINEE i i ree g e s e 3d. ea.
1 Black panel . et s BPRRSRE A p oy 1 [ | T (L)
2 Ormond Vernier dials .. 11/3 ea,
1 4 inch dial . 5d. ea
1 Battery switch 2/8 ea

243-249 SWANSTON STREET, MELBOURNE.
168-172 SWANSTON STREET, MELBOURNE.
299-301 CHAPEL STREET, PRAHRAN.

3-5 RIVERSDALE ROAD, CAMBERWELL.

Cent. 2058 (5 lines), 10524 (2 lines); Wind. 1605 and C5160.
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ALL CONTINENTS FIVE.
(Continued from page 10.)

On actual test no hand capacity or
fringe howl was experienced through-
out the tuning range, and stations,
when once tuned in, remained steady
while the headphone or speaker cords
were held in the hand.

The fringe howl worries have been
overcome by the use of a resistance
coupled um:t. Take particular notice
of the layout of the components, and
when wiring see that all battery and
earth wires are as near to the chassis
as possible, while those carrying high
frequency currents should be kept at
least half an inch above the metal.
Where wires come through the chassis,
drill rather larger holes, so as to re-
duce capacitv losses, and prevent short
circuits to the metal chassis.

Another point that requires stress-
ing is that eighteen gauge tinned cop-
per wire with spaghetti sleeving has
been used throughout to ensure abso-
lute rigidity which is necessary when
the detector is on the verge of oscilla-
tion.

Porcelain bushings have been used
everywhere where a wire comes
through the chassis.

To insure short, good and definite
earth connections a brass chassis and
panel shield have been used.

The panel, which comprises a brass
shield and a piece of bakelite, is edged
with a brass channel and he]d firmly
to the chassis by brass brackets. The
whole job is nickel-plated, which gives
a very imposing appearance and last-
ing finish.

Technical Details.

Briefly the receiver comprises one
stage of untuned radio frequency am-
plification, followed by one tuned
stage of R.F., which is transformer-
coupled to the detector.

The detector is followed by a resist-
ance-coupled first audio, which is
transformer-coupled to the output pen-
tcde.

The valves used are as follows: V1
and V2 are Philins A442 screen grid
valves, V3 and V4 are A415’s, and the
output pentode V5 is a B443,

The output valve and the first audio
arc provided with automatic bias, which
dispenses with the C battery.

MODERN SETS
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In this sub-chassis view, note how carefully the components have been laid
out to permit the shortest leads possible.

The bias voltages are obtained from
the 1000 ohm wire wound resistor R7.
The C— end of R6 should he tapped
on near the earthed end of R7.

The wave range is approximately
from 19 to 85 metres, covered by three
six-pin plug-in coils for the detector,
and three five-pin plug-in coils for the
R.F. stage.

. Looking at the top view of the chas-
sis, we have nearest to us the tuning
condenser C2 of the R.F. stage, which
is fitted with a 4 inch dial. Next to
this in the centre of the panel is the
reaction condenser C6, which is fitted
with a vernier dial. The furthest con-
denser at the other end of the panel
ts the detector tuning condenser C3,
which is also controlled by a vern'er
dial.  Directly below this is monnted
the two-plate midget trimmer or ncte
splitter condenser, C4. The battery

& Y4 Vs %c;c
AET
Rl
C’/.H
— j
-
Cin
—i
sty S > >
4- A, . 8+50 8~ Sz

The schematic ¢ dxagram of the “All-C ontinents Battery Five,” which is key-
lettered to agree with other constructional details provxded

switch S1 is mounted on the panel di-
rectly below the reaction condenser.

The layout of the valves and the
coils can be clearly seen from the sub-
chassis view. Note that C4 is used
as an additional vernier when tuning
in weak stations.

At the back of the chassis we have
two square windows about one and a
half inches by one and a half inches,
and behind these are mounted pieces
of ebonite to carry the banana sockets
for the aerial, earth and two sets of
headphones and speaker.

Looking down underneath the chas-
sis the aerial and earth leads are
brought in at the left end, and the
pliones at the extreme right end

The battery leads are connected to
a six- pm Marquls plug, which plugs
into a six-pin socket mounted centrally
in the back of the chassis.

The aerial coupling condenser Cl
which adjusts the selectivity and signal
strength, is constructed in the usual
way from two copper or brass discs
about the size of pennies mounted on
cats’ whisker arms.

These arms move through two
double terminals mounted on stand off
insulators, and when the correct dis-
tance between the plates is found they
are clamped by means of the thumb
screw on top.

The colls L1 and L2 are wound on
5-pin formers, so that they cannot get
mixed up with the six-pin detector
coils.

Note that the grid leak return is
connected to the A+, this-connection

(Continued on page 33.)
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BUILD YOUR OWN
MIDGET SET!

To-day is the day of the “midget” set—a radio that can be carried

from room to room, home to home, when you visit your friends. . . .

See the Midget Receiver described in this issue—build one for your
. own convenience.

PARTS REQUIRED

A MIDGET SUPER. FOR THE HOME CONSTRUCTOR.
1 Stromberg-Carlson 2-gang condenser, 1 100,000 ohm 1 watt carbon resistor .. . 1/3 ea.
0005 mfd. per section .. .. .. . 16/9 ea. % ]258,888 ogm i wa:t cargon res:s:or e };g ea.
00, ohm 1 watt carbon resistor .. . ea.
il Velco padder condenser .. .. .. .. .. 4/13 ea. R D T e e oo M e s £ T 1/- ea.
1 T.C.C. 0.002 mfd. condenser .. .. . 2/- ea. 1 Velco Aerial Coil and ean .. .. .. .. 4/6 ea.
2 0.5 mfd. paper non-inductive conden— 1 Velco Oscillator Coil and can .. . 4/6 ea.
sers, 400 volt working 4/8 ea. 2 Velco LF. transformers w1th conden-
3 0.1 mfd. paper non- -inductive conden- sers, L5, L6 (can) .. . . 27/- ea,
sers, 400 volt working . | o, 1/2 ea. 1 Jensen Mldget 1300 ohm dynamic
2 0.01 mfd. mica condensers, Cc14 i 2/9 ea, speaker FC (To match 2A5 valve) .. 26/6 ea.
1 0.001 mfd. mica condenser - 2/~ ea. 1 Power Transformer .. .. ve e. -. 22/8 ea.
2 mfd., 450 volt electrolytic conden- 4 Velco 6-pin sockets .. .. .. .. .. .. 10d, ea.
sers (Concourse) . — 3 8/8 ea. 1 Velco 4-pin socket .. 10d. ea.
1 5000 ohm resistor (carb) . e 1/8 ea. 2 57 valves, either Ken- Rad or Radlotrons 17/=- ea.
1 400 ohm resistor (Velco) .. .. 0P go o 1/- ea. 1 58 valve, either Ken-Rad or Radiotron 17/- ea.
1 10,000 ohms pot. volume control .. .. 4/9 ea. 1 2A5 valve, either Ken-Rad or Radiotron 17/6 ea.
1 10,000 ohm 1 watt carbon resistor .. .. 1/3 ea. 1 280 valve, either Ken-Rad or Radiotron 14/- ea.
1 10,000 ohm 1 watt carbon resistor ., .. 1/3 ea. 1 Chassis. 12 in, x 6§ ipn. x 2% in. .. .. 9/6 ea.
1 15,000 ohm 1 watt carbon resistor .. .. 1/3 ea. 1 Rad. R.F. choke .. 0 2/- ea.
1 250,000 ohm 1 watt carbon resistor . .. 1/3 ea. 1 Essanay 6-pin valve shleld and top 59 1/9 ea.

Here are the Parts Required for the
COSSOR One Valver

Every one of Vealls Four Big Stores is packed THE COSSOR ONE VALVER
with thousands of Radio and Electrical items of THE PARTS THAT ARE NEEDED,
interest.  Visit Vealls—inspect the enormous = = o F 8
range that awaits your choice—all brand new, up- ossor 410 L.F. valve, V1 .. .. .. .. .. 15/- ea.
to-date stock, bought by experts to suit your mos: % Yellrclzghoglozﬁs .n.]fd wnde.nser Sy 6/51‘11. g::
exacting needs. 1 Marquis 4-pin socket .. RS TS T
4 . 1 Marquis ribbed coil former .. .. .. .. 1/3 ea.
Call at your convenience. You will not be pressed 1 H & H. battery switch .. e S 1
to buy. 1 7C.C. 0.00025 mfd, grid condenser .. .. 1/6 ea.
1 2 megohm grid leak .. .. .. Pt b 1/5 ea.
1 2 oz. reel No. 32gaugedsc......‘.. 2/2 ea.
1 Metal chassis, 6in. x 5 in, x 2 in, .. .. /8 ea.
1 Bakelite panel, 63 x 5 inches .. ,, .. 1/9 ea.
4 Banana plugs .. .. e R 3d. ea.
4 Banana sockets .. . e e S i 2d. ea.
1 Doz, 3 in. nuts and bolts .. . .. Bd.doz,
~ E A L L S 1 Radiokes 23-plate midget condenser . 4/9 ea.
1 Radiokes radio frequency choke .. .. . Z/- ea.
(ARTHUR ]J. VEALL PTY. LTD.) S N i e S R R B S S R A e
243-249 SWANSTON STREET, MELBOURNE, C.1.
168-172 SWANSTON STREET, MELBOURNE, C.1. FOUR BIG
g 299-301 CHAPEL STREET, PRAHRAN, S.1.
3-5 RIVERSDALE ROAD, CAMBERWELL. CASH STORES

’Phones: Cent. 2058, 10524; Wind. 1605, W 5160.
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BUILD YOUR OWN MIDGET.
(Continued from page 5.)
condenser to about 15 degrees in, and
then adjust the oscillator trimmer to
bring in 3AW, following up with ad-
justment of the R.F. trimmer for best
results. Now turn to the top of the
condenser and adjust the padder for
best reception of 2CO, rocking the
condenser while adjusting the padder.
Finally, return to 3AW and reconnect
the oscillatof trimmer if necessary. For
those who have an oscillator, it may
be mentioned that the 1F frequency is

460 k.c.

For more complete specifications of
the components specified, write to the
Essanay Manufacturers at 54-60 Buck-
h.urst-street, South Melbourne.

Since any set is not really comple-
ted until fitted into a cabinet, the
builder can obtain a very neat Essanay
cabinet to finish the job.

e ™ ™ ™™™ ™ ™ ™ ™t

THE PHILIPS FOUR.
(Continued from page 9.)
foudest volume. Now turn to 3AR
or 2CO, at about 90 on the dial, and
adjust the volume control until you
can hear station quite comfortably. Re-
adjust trimmers for maximum signals.
Next turn back to 3AW and again ad-
just trimers on the condensers, Cl and
C2. Do one at a time, and be sure
you get same adjusted correctly, the
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Looking down on the completed midget. Note how compact and neat the
compone nts are.

result of which should be to tune sta-
tions at full volume to any position on
the dial.

Operated in the suburbs and near
country districts, this outfit will sepa-

best of the inter-State stations can
also be heard at good speaker strength.

[f located in the country, the set will
definitely receive all A class stations at

rate and bring in all the local broad-

casters at full speaker strength. The aerial is used.

“0” TYPE.

PRICE:
Type “0”, £3/17/6
Type “L”, £5/0/0

Magn :
formers require
market.

Write for free copy of Bulletin No. 12, giving details of Amplion Permanent
et Dynamic Speakers; also chart showing Amplion Matching Trans-
d to match up with any type of output valve on the Australian

Descriptive Bulletins also gladly forwarded, giving details of Amplion Electro
Dynamic Speakers, Giant Exponential Horn Speakers, etc.
VICTORIAN DISTRIBUTORS:

AUSTRALASIAN ENGINEERING EQUIPMENT CO. PTY. LTD,,
415 Bourke Street, Melbourne, C.1.

——AMPLION—

“0” and _“L” type Permanent-Magnet Dynamic Speakers
For use with all types of Battery-Operated and All-Electric

Receivers

Thousands already Sold are giving Reproduction from SMALL BATTERY
SETS comparable in Volume and Quality to Powerful A.C. Sets. Modernise
your set by fitting this Speaker and obtaining perfect dynamic reproduction.

T!le-ﬁttmg of Amplion “O” or “L” Speakers definitely and permanently
eliminates the hum problem.

MAGNET BY

GHn

ADVERTISEMENT OF SPEAKERS (A/sia) LTD., 70 CLARENCE ST,, SYDNEY.

good speaker strength if an efficient
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Spanning Problem As
Afftecting S.W. Receivers

An Article Which Should be of Interest to All Short-Wave

short-wave tuning liave been

given considerable attention by
amateurs, who build or buy band-
spreading sets, so that the part.cular
bands they are interested in may be
tuned in more conveniently, because
being spread over a large part of the
dial.

In short-wave sets generally, where
four coils are used for each circuit, and
the condenser is around 0.00014 mfd.,
the frequency ratio is the same for all
bands, usually about 2.2. Thus the
frequency span for the lowest-frequency
spectrum is 1500 to 3300 kc, a differ-
ence of 1800 k¢, whereas in the highest-
frequency band, same ratio of fre-
quencv, the absolute extremes are
15,972 and 35,138 kc, a difference of
19,166 kc, or the frequencies covered
are nearly 10.7 times as great as in
the first instance.

As the handlest aid to helping to
atone for this a dial of large reduction
ratio may be used, say 30-to-1, instead
of the usual 5-to-1. Parallel conden-
sers may be inserted, usually the ad-
justable type, to reduce the capacity
ratio, hence frequency ratio, but if
calibration is of ~=v importance this
method is not so good, bhecause you
can’t have a satisfactory calibration of
an unknown, can you?

Padding on Two Bands.

1f the setting of any band-spreading
effect capacity is determined by a scale
position, then it would be necessary,
far exactitude, to have a built-in single
frequency separate oscillator, so that
any variation from the scale point may
be compensated by trimmer setting.

The local oscillator cf a short-wave
stperheterodvne would have to be pad-
ded for the first or lowest-frequency
band, perhaps also for the next, but
not for the succeeding ones, if popu-
lar intermediate frequencies lowér than
the lowest broadcast frequency are to
be used.

The situation with the four-coil svs-
tem may be visualised from the fol-
lowing table for the fixed ratio fre-
quency, normally 2.2:

T HE diverse spans of frequencies in

Extreme S‘gnal Frequency

Frequencies Difference
1,500 to 3.300 ke 1,800 ke
3.300 to 7,260 ke 3,960 ke
7.260 to 15.972 ke 8,712 ke
15,972 to 35,138 kc 19.166 ke

The frequency span is equal to the
low-frequency setting multiplied by the

Listeners
By WILLIAM H. EASTLAKE.

frequency ratio, and as the low-fre-
quency extreme is always a higher fre-
quency as smaller coils are used, the
d.fferenze mounts rapidly.

Use of 10 Coils per Circuit.

Certainly it would be advisable to
liave a better spread than that denoted
by the tabulation, which is close to
what exists in actual practice.

One Lmitation is the number of coils.
whether plug-in coils or switching is
used.

Instead of having a fixed frequency
ratio, the d‘ference between maximum
and min‘mum frequencies may be fixed.
This is equivalent to bandspread on all
bands. A computed instance indicates
that ten coils would be needed for each
circuit, and, of course, at such a handi-
cap the circuits would be limited to
two.

Since the frequency span is fixed, say,
at 3000 kc., the ratios will have to dif-
er. Let us see from a table what the
change would be:

Extreme Si~nal

Frequencies. Ratio
1,500 to 4,500 ke 3.
4,500 to 7,500 kc 1.67
7,509 to 10,500 ke 1.43
10,509 to 13,500kc 1.29
13,500 to 16,500 ke 1.222
16,500 to 19,500 ke 1.18
19,500 to 22,500 ke 1.154
22,500 to 25,500 ke 1.133
25,500 to 28,500 ke 1.118

23,500 ta 31.500 kc 1.1
Series and Parallel Capacities.
The ratio as between the first and
second examples of the variable-ratio
table is practically halved, but there-
after the ratio reduction is gradual. The
situat.on suggests that a regular broad-
cast capacity, 0.00035 - mfd. or so, be
used for the lowest-frequency band, re-
duczed by series capacity for the next
step, to reduce the ratio, and thereafter

that the ratio reduction be attained by -

a parallel capacity, be manually opera-
ted, and to make a frequency-calibrated
dial effective, the bu'lt-in extra oscil-
lator would be virtually imperative, to
check up each time on the correct ex-
tra parallel capacityv.

Instead of the awkward capacity
jump from the first to the second bands,
the even distribution of spans by 3,000
kc could be disregarded in the one in-
stance, and the low-frequency band
split inte two bands, which is entirely

contrary to the principle of equal fre-
quency difference, and gives most
spreadont where least is needed. but
does perm’t parallel capacity padding
throughout, and the use of the physi-
cally small tuning condensers now so
popular for short waves.
Single Calibration of Dial.

If frequency calibration is to be ad-
hered to, naturally the problem be-
comes a little more difficult, but a built-
in oscillator would facilitate this. It
would oscillate at one frequency and
be used on its fundamental and har-
monics for setting the parallel or span-
ning condenser to the accurate posi-
tion, which would be somewhere close
to a marker position. Even the mark-
ers could be worked out to a fair de-
gree of accuracy, without the extra os-
cillator.

If the even-frequency-span method
is adhered to, the signal frequency and
oscillator frequency dials may be cali-
brated with a single scale, say the low-
est frequency, with a reference table
giving the multiplication factor. This
would be true even in the case of gang-
ing. Thus for the 1500 to 4500 k¢ band
the factor would be 1, for the 4500 to
7509 kc band it would be 3, for the
7500 to 10,500 kc band it would be 5,
for the 10,500 to 13,50Q kc band it
would be 7, etc., and for the last or
highest frequency band it would be
19. Any splitting up of the low-fre-
quency band as compared to the table
would upset this handy calibration for
two bands.

Low Fixed Ratios.

Another way out would be to use a
fixed rat'o of frequency, but . have it
a low ratio, so as to effectuate a com-
premise. Thus, the numerical average
of the ratios of the preceding table of
frequencies (the sum of the ratios di-
vided by the number of bands) is very
nearlv 1.3. This would dispense with
the complication of series of parallel
padding, but would not be a band-
spread approx‘mation. Also, there
would have to be a separate calibration
for each coil, as the difference in fre-
quency will incresce as the frequen-
cies of the bands increase.

The frequency ratio of 1.3 would re-
quire a capacity ratio the square there-
of, or 1.69, or, assuming a minimum
cavacity of 30 mmfd., the maximum
would have to be 0.0000507 mfd., or
approx:mately 50 mmfd. Thus, the
tabulation would show that the lowest
band would be 1500 to 2900 kc,
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THE ALL CONTINENTS BAT-
TERY FIVE.
(Continued from page 29.)

gives greater signal strength than a di-
rect earth.

R1 is a 3000 ohm resistor connected
between the grid of V1 and earth. This
arrangement makes a non-resonant
aerial circuit which greatly improves
the gerteral stabilitv near the verge of
oscillation.

R3 and R4 are 15.000 ohm decoup-
ling resistors connected in the high
tension plate leads of V1 and V2.

A value of approximately 50,000
ohms was found best for the plate re-
sistor R5, and 500,000 ohms for the
grid leak R6.

It is interesting to note that when
the primary of the Ferranti transformer
was connected as specified by the
manufacturers, severe motor boating
resulted, but on reversing the connec-
tions everything worked well, and no
feed-back was apparent.

Screening the Coils.

A few other points which will be of
assistance to those who intend to con-
struct a similar receiver are:

The chassis measures 133 inches in
length, 12 inches in width, and 3%
inches in depth, The coil screens are
made of aluminium, and are three
inches in diameter and 4% inches in
height.

It might be thought that these
screens would not be necessary on a
short wave receiver., However, they
help in the general stability quite a lot,
and also prevent induced low frequency
R.F. (power line interference) from
getting into the grid circuits, should
the set he used near an AC line.

The two R.F. valves and the first
audio valve are provided with shields
also.

The shield on the first audio valve
was necessary to prevent interaction
between it and the detector. If the
detector is screened a loss in signal
strength is noted.

Coil Data.

All coils are wound on Marquis
ribbed formers, five pins being used for
the R.F. coils, L1, L2, and six pins for
the detector coils, L3, L4, L5,

Windngs L2 and L4 consist of 24
gauge double silk covered wire, while
11, 1.3, and L5 are wound with 30
gauge d.s.c. wire. Spacing between the
windings L4 and L5 is 1/8 inch.

The coupling primary L1 is wound
alongside L2, about 1/32 inch away.

The coupling primary L3 is wound
one half alongzside the grid coil L4,
and the other half between the end
turns of the grid coil, forming a tight
coupling.

Number of turns.

Wave Band L1 L2 L3 L4 L5

45 to 48 metres 12 16 12 16 9

26 to"45 metres 8 10 8 9 7

18 to 30 metres 5 5% 5 5 5
Operation.

Tuning is done on the condensers
C2 and C3, the most critical being C3.
Both condensers are turned together

(Continued on page 34.)
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THE NEW

SUPER-PHONIC
RADIOTRONS

BRING 266 TONES OF RADIO TO LIFE!

To-day—hear at last what you have missed—hear REAL MUSIC on
the Radio! Hear the amazing difference! 266 tones of the orchestra,
formerly “lost in the air,” bring their added richness, mellowness,
thrills and glamour to stirring music produced by the latest audio cir-
cuits made possible by the complete line of new SUPER-PHONIC
RADIOTRONS.

THESE 266 “SILENT TONES” BROUGHT TO LIFE BY THE
NEW SUPER-PHONIC RADIOTRONS.

29 “Silent Tones” of the Piano.

35 “Silent Tones” of the Trombones.

29 “Silent Tones” of the Harp.

19 “Silent Tones” of the Saxophones.

8 “Silent Tones” of the ’Cello.

30 “Silent Tones” of the Bassoons.

7 “Silent Tones” of the Piccolo.

30 “Silent Tones” of the Tubas.

7 “Silent Tones” of the Kettle Drums.

17 “Silent Tones” of the Bass Viol—and 55 “Silent
Tones” of other musical instruments.

EQUIP YOUR RECEIVER WITH THE AMAZING NEW
SUPER-PHONIC RADIOTRONS.

RADIOTRONS

ASSOCIATED GENERAL ELECTRIC SUPPLIES CO. LTD.,
93-95 Clarenee Street, Sydney.
Corner Queen and Little Collins Streets, Melbourne, C.I.
AMALGAMATED WIRELESS (A/SIA) LTD,
47 York Street, Sydnmey.
187-9 Queen Street, Melbourne.

(Advertisement of Amalgamated Wireless Valve Company Ltd.) J
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ALL CONTINENTS FIVE.
(Continued from page 33.)

s0 that the two tuning circuits are kept
in resonance. Tunng on C2, how-
ever, is broad and not at all critical,
so that it becomes more of a yolume
control.

When looking for stations turn the
reaction condenser C6 until the detec-
tor just begins to oscillate. After the
station is located, reduce the amount of
regeneration until the reception be-
comes clear, then centre up the carrier
by means of the two plate trimmer,

For our tests we used 120 volts of
Ever-Ready B batteries, the full volt-
age being applied to the B max. ter-
mninal,

The B+ half max. terminal received
60 volts and the detector various values
between 60 and 90 volts.

After a few weeks’ experience with
this receivr, listeners should have no
difficulty in bringing in the powerful
overseas stations during their maxi-
mum periods.

Operated at East Melbourne, no in-
terference from the local broadcasters
was experienced.

THE COSSOR ONE VALVER.
(Continued from page 7.)

ly and neatly, otherwise you will not
be able to get all the turns on the
former.

Operating the Set.

After connecting up the 60 volt “B”
battery and the 44 volt “A” battery,
the aerial, earth and ’phones are plug-
ged in, and the filament switch turned
on. Now turn the reaction condenser
until the detector valve is oscillating,
Then turn the tuning dial until a
whistle is heard. Turn the reaction
condenser back until the whistle dis-
appears, and the station will come in
clearly with a slight alteration of the
setting of the tuning condenser.

To avoid interfering with neigh-
bouring receivers, do not let the set
howl; it is a good plan to bring the
valve out of oscillation when you just
start to tune the station in.

e ol ol
BUILT FOR RELIABILITY AND PERFORMANCE.

“WENDEL TRANSFORMERS”

Wertical or Horizontal Mountings.

Power,
Filter and Coupling Chokes.

MODERN SETS

TUNING METER “BACKWARDS.

N a set that I built I have put a
tun‘ng meter, but it reads the wrong
way. There is a dlrectlon printed

on the meter scale saying, “Tune for
maximum deflection,” and the arrow
points one way, but I have the meter in
the plate circuit of a 55, and the meter
should be tuned for minimum deflectios

I cannot reverse the meter, as it woulds
not read (goes from 0 to less than 0).
What shall I do?

You may remove the rim of the
meter and slide the “works” out of
the case, get some Chinese white and
effectively hide the head and tail of the
arrow, and with a sharp pencil draw in
a head where the tail was, and a tail
where the head was. Then the arrow
will indicate correctly the direction of
needle movement for greatest velume,
and the word “maximum” may be read
in that light without slight tax on the
imagination. _

* * *
GRID CURRENT,

HEN grid current is flowing, is

there secondary emission in a

tube from its plate circuit, or is

the grid supplied directly from cathode
and acting as anode of a rectifier?

There may be some of both actions,

but the usual condition meant is that

_the grid becomes like the anode in a

rectifier, the positively-charged element
during the rectification cycle. When
that grid is negative and the cathode
positive no current flows and no rec-
tification takes place.

3 * *

55 AS V.T.V.M.

S it possible to use a 55 in connec-

tion with a vacuum tube voltmeter,

so that I can use the device for a-c
measurements, and if so should the
triode unit be used or not?

It is quite practical to use the 55,
as the diode units provide linear recti-
fication. This takes place not in the
entire region, but over a good part of
it, say, from 5 to 20 volts, which would
be sufficient for calibration for a-c
within those ranges. For the higher
voltage parts of this scale the load

QUALITY PRODUCTS.
B Class, O.P,

Press Work,

Consult us for special windings of all kinds, including

Resistances.

WENDEL ELEC. CO. Pty. Ltd.

14 St. Francis St., Melbourne.
Opp. Myer’s, Lonsdale St.

and IP.P.P. Transformers.
Power Laminations and
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resistor current alone may be read,
and the calibration run that way, where-
as for lower voltages the triode may
be cut in, due to its amplification, and
a plate circuit meter used. It does not
make much difference whether the
diode is used alone or in connection
with the triode, so long as the coupling
is direct (non-reactive). The triode
is not linear, of course, but even that
ic not so important, because the cali-
bration would take into account the
non- or to put it differently, the
average voltages read would be cali-
brated in terms of r-m-s input values,
and these would be the values even
though the curve when plotted will not
be a straight line.
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'j DO YOU WANT ¢
DISTANCE?
WELL YOU

Short Wave Fans

SEND YOUR SHILLINGS ALONG FOR

| The Short Wave Hand
| :BOOk. f

1/- Post Free !

| 100 Pages Brimful of the Latest A.C. and D.C. Sets — Call Signs — Overseas
Programmes — All the Short Wave Information.

MODERN SETS, {
2 48a Queen Street, Melbourne. l
Published by

: Please send me. ... copies of the Short Wave

MODERN SETS . Handbook. for which I enclose. ... ..in Postal Notes or [
i Stamps.
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T probably happens to you. Just

as you are listening to some piece

of interesting news another
station, which you have not quite
succeeded in tuning right out, sud-
denly increases in volume and
'drowns'" what you want to hear.

~

VWhan that occurs it's time you
changad your valves. Worn out or
‘inefficient valveQ are generally the
cause of "cross modulation” in a
receiver, and it is this "cross modula-
tion" which results in overlapping
stations and difficult tuning.

Reploce those inefficient valves with
Cossors — the modern valves de-
signed for modern broadcasting
conditions. Cossors will restore your
set's efficiency and end your wireless
worries.

For the

“COSSOR ONE VALVER”
described in this issue of “Modern Sets”
the following Cossor Valve is specified.
THE COSSOR 410LF .. .. .. .. .. 15/-

Wholesale Dlstrlbutors

W.G.WATSON & CO., LIMITED

398-400 POST OFFICE PLACE,
MELBOURNE, C.1.
. Kep. tor 4. C. Cosor Lia., London
C. ' Maciurcan 26 Yamieson Street Sydnev
——— e Er— N e —
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