








Radio developments, accelerated by increased war production and research
have been ‘‘put in the ice’ in the R.C.S. Laboratories until the end of the
war. The directors of R.C.S. Radio feel confident that constructors and
manufacturers who cannot obtain R.C.S. precision products fully appreciate
the position and wish" R.C.S. well in their all-out effort to supply the im-
perative needs of the Army, Navy and Air Force. The greatly increased
' R.C.S. production has been made possible by enlarged laboratory and fac-
tory space and new scientific equipment, all of which will be at the ser-
vict of the manufacturers and constructors after the war.

Watch R.C.S.!—for the, new improvements in materials and construction
developed by R.C.S. technicians bid fair to revolutionise parts manufac-
iture and will enhance the already high reputation of R.C.S. products.

R.C.S. RADIO- PTY. LTD., SYDNEY, N.S.W.
S ——————————————————— ]
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THE DESIGN OF DIRECT - COUPLED AMPLIFIERS

HE chief reason of this article isformance

from an amplifier using

- 3 ¢ . .
volved they can be used in series, in

to try and present in non-tech- direct coupling. With direct coupled which case there will be 100% safety

nical language, an explanation of
some of the extraordinary claims made
for direct-coupled amplifiers.

From many quarters have been
heard “D.C. amplifiers lack bass re-
sponse.” Might I correct anyone
suffering under such an illusion and
substitute the word “apparent” lack of
bass response. . )

Rather than state’ that a direct-
coupled amplifier lacks bass response it
would be much better to say that lack
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_of bass is due to the fact that although’

the coupling from plate to grid is

direct we still have coupling from

cathode to cathode which involves a

capacity or an inductance,

Old-time Circuits

In many older types of radio re-
ceivers it was customary when using
direct coupling between the second
detector and output stage, to use the
field of the speaker to raise the cathode
or filament the required voltage above
earth to provide the correct voltage
which would buck the existing positive
bias on the grid and hence create the
correct negative bias. While this scheme
is very economical and serves the dual
purpose of energising the field and
acting as a heavy ,duty bias resistance,
it is not, however, to be commended
when we require the ultimate per-

amplifiers it is desirable to keep
capacities and inductive effects to a
minimum. In connection with the high-
frequency cut off point, this is only
limited by shunt stray capacity and
“Miller effect” in tubes. However by
using push pull operation throughout
input capacities are halved and the
high frequencies are usually reproduced
in direct-coupled systems with a bril-
liance which is hard to surpass.

Amazing Frequency Respohsé

As regards overall frequency re-
sponse the writer had occasion to be
present at a test run on a direct-
coupled amplifier of simple single-
ended construction, using a 6J7 driving
a 2A3, which had a flat response from
15 cycles per second to 20,000 with
scarcely any variation at any point in
the audio spectrum.

In fact had it been possible to extend
the B.F.O. any further, it is quite in
the bounds of possibility that the high
frequency end could have been ex-
tended well into radio frequencies.

The chief objections in the past

" against direct-coupled systems can be

summarised thus:—
(1) High voltages involved.
(2) Instability. )
(3) Variation in similar type tubes
affect the voltage distribution.
(4) Tricky circuit.
(5) Critical hum balancing adjust-
ments required.

Modern Components better
In the first place, components to
day (if obtainable) are far in advance
of those used in the early “Loftin-
White” days.
Where danger to electfolytics is in-
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Circuit of Mutton’s Direct-Coupled Amplifier with twin drivers.

margin.
Instability troubles are overcome by
using push null gelf-balancing circuits.
Variations in similar type tubes are
taken care of by push-pull operation
in that any change affecting the poten-

of 6L&s 425y,
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tials in the amplifier caused by tube
variation will automatically produce
an equivalent unbalance in its adjacent
channel.

‘ AL.PoWsR, l

Suggested Power Supply arrongement.

Not a Tricky Circuit

As to direct coupling being a
“tricky” circuit this is entirely wrong,
as all that is required is a working
knowledge of Ohm’s law and an under-
standing of how self bias is obtained,
two factors of which I'm sure most of
our readers have adequate knowledge.

The amplifier about to be described
was built for a ‘small public address
system four years ago, and has been
in constant use for four hours nightly
and three hours on Sunday, withou
ceasing. The writer has replaced o )
noisy volume control over the fu
period of use.

This in itself speaks volumes f-
such an amplifier, which incidenta )}
is capable of extremely, good repre
duction. :

From American Designer

The man responsible for its design
is undoubtedly one of the finest design
engineers of audio equipment which the
writer has come in contact with. To
Mr. A. C. Shaney, the chief engineer
of the amplifier Co. of America, all
credit is due. In the writer’s opinion
he has removed all remaining obstacles
which have prevented direct-coupled
amplifiers being universally accepted.

In his own words he says “The
results of -our laboratory measurements
made on the All Push Pull Directe
Coupled Amplifier have amazed me
and my associated engineers. You will
note that I have intentionally failed to
supply a frequency response curve of
the essential amplifier, inasmuch as I
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TOMORROW

For many vyears i
Precision Pn)'/oductsRaglg,i/e:
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vectifier, the voltage was well over 500

DIRECT-COUPLERS ctifier, e v T
. volts. owever, by inserting a heavy
(Continued) duty resistance,’ in between the rec-

volts positive potential will appear on tifier filament and the filter, choke this

the 6L6G output tube grids which adjusted matters nicely.

means that to maintain correct bias Now for the voltage distribution
the output cathodes will have to be and resistor calculation; looking at the
kept at 170 volts above earth. In circuit diagram the reader will see a
this case it is desirable to have a voltage divider system consisting of
separate winding on the power trans- A, B, C and D. Commencing at the
former to supply.the heaters of the filtered D.C. side of the choke we
output tubes, the centre tap of which have 425 volts. Across each input tube
goes back to the cathodes so that we want 150 volts so that we require
the filaments are at a safe operating 300 volts for the two igput tubes,
voltage above earth. In this way the so that 300 volts must exist at the
maximum heater to cathode voltage is junction of resistors A and B. .
not exceeded. Now applying Ohm’s law we wish
to drop from 425v to 300 which equals
- .. a drop of 125 volts. The 6J7 will
It is the writer’s personal opinion draw 1.5 ma plate current and .5 ma
that in addition to describing a specific sereen current with applied potentials
amplifier, that if the design problems of 150 and 75 volts respectively, In

Design Problems

are explained also, then it becomes a
simple matter for the average reader
to apply the fundamental design,
around his own particular amplifier.

rents passing through resistor A
must also make the bleed -curr.

addition to the plate and screen cu§\
through it equal to the sum of theé

Rather than spend many hours con- total currents of both tubes. There-
structing amplifiers from existing pub- fore the bleed current will be 4 ma.
lished circuits, the reader will find in- That is 4 ma bleed current added to
tense self satisfaction and pride in his 3 ma for the two platg currents of
own work, if he will attempt to do the 6J7’s and 1 ma for the two screen

something original. In the writer’s currents which is equal to a total of
case, experiments were firstly carried
out, with the original design originated
by the aforementioned A. C. Shaney.
The same set up has since been used
involving 6V6G’s, 2A8’s, EL3’s, 45’s
and practically every well-known out-
put tube. In each case it was necessary
to work out a new set of design figures
from the original amplifier which uses
6L6’s in the output. It will be appre-'
ciated that any alteration in a direct-
coupled amplifier, will completely upset
the voltage distribution throughout the
amplifier.

Now to start with our design: Just
as a typical case let us use two 6J7
tubes direct-coupled to two 6L6G’s in
the output. -

Voltage Requirements

We decide we want 250 volts on the
plates and screens of the 6L6G’s, 150
volts on the driver plates and 75 volts
on the screens, allow for approximately
20 volts effective bias on the output
tubes and a few volts across the filter
choke which has a nominal inductance
of 30 henries and is rated to carry
150 ma. Most large filter chokes of
this type have a fairly low resistance
hence the voltage drop will be fairly
small, usually about five volts. There-
fore, with those figures in mind, we
have 250v - 150v 4- 20v. + 5v which
totals 425 volts.

From this it can be seen that some-
where about 430v at the Téctifier fila-
ments is needed. In the writer’s case
it was found that using a 150 ma
transformer rated at 3885 volts each

8 ma. Hence we get this result
125

= 15,600 ohms
.008
Resistor A — 15,000 ohms 1 watt
Resistor B.—Across this resistor we
wish to drop from 300v to 170v at
the 6L6 cathodes which amounts to
180v drop. 4 ma have already left
the circuit via the input tubes still
leaving a bleed of 4 ma

130v

o e

— 32,500 ohms 1 watt

B = 82,500 ohms )
Resistor, C.—Here we drop fro.
170 to 75 volts which is 95 volts drop

across resistor C.

Resistor C carries the total pl )
and screen current of both outpu?
tubes which

=2 (65 + 6.5) -1 + 4 ma
the 1 ma represents the screen current -
of both input tubes and still our 4 ma
bleed current.

95
148

Resistor D has to drop 75 volts
across it at a current of 148 ma minus
the screen current of the input tubes
as this was bled away through the
previous resistor

75

D= 147

— 505 ohms 20 watt rating
The only other resistance is

J

— 640 ohms 20 watt rating

the

half of the H.T. secondary in con- common cathode resistor on the input

junction with a 5V4 indirectly-heated tubes which does not need by-passing.
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K BUZZER MAKES A HENDY MULTIVIBRATOR

READ with interest the recent

article on multi-vibrators and al-
'~ though simple and comparatively in-
expensive I consider that one which I
built several years ago, and have used
ever since to do exactly the same work
and yet to cost only a small fraction of
the cost of the one described in the
April issue, the whole unit being built

ORI TN TR IO 0 T T WO T ORI
[ SSEE XD DX XX DS
W. COWIE

68 Elizabeth Street, Mayfield, N.S.W.

DX MR X O X DX T M)
for about seven or eight shillings.

A further advantage of this unit
is that it is self-contained, no external
power being required, and is campletely
shielded. When this unit was built I
built it entirely in a “100” cigarette
tin (afraid I can offer no suggestion
as to where to obtain any of these
museum pieces to-day) from which I
removed the paint by the simple ex-
pedient of boiling in a strong solution
of soap. This provides excellent shield-
ing and by using flush pin jacks stray
fields are reduced to an absolute mini-
mum.

The complete material used consisted
of: a high tone buzzer, two pin jacks,
a small switch, a three-or four-and-a-
half volt battery, an .01 condenser and
a small metal case (the above men-

Bt o B stk b B is s ol i i o

tioned cigarette tin is perfect for the
job).

The unit is so small that if desired
a probe can be mounted on it per-
manently and the unit held in the hand.

If this method is adopted a bell push
could replace the switch ensuring even
greater battery economy although one
4% volt battery has lasted for two
years in the one I built.

When building this unit make sure
that the buzzer is not one of the type
where the armature is earthed to the
frame. If this is so the whole buzzer
will have to be insulated.

Normally the second pin jack will
not have to be used but in some low
gain audio circuits it may be necessary
to earth one side of the multi-vibrators
battery in order to obtain a strong
enough signal.

Checking a Receiver

In checking a receiver the ‘hot”
probe is first put on the grid of the
output valve when a signal will be
heard in the speaker if all is o.k. If
no signal is heard the trouble is ob-
viously in the output stage or speaker.
This procedure is continued stage by
stage towards the aerial until the sig-
nal fades -out and then the trouble is
immediately localised and in all pro-
bability easily found. This procedure
is well known to all radio men and
really needs no explanation.

This unit is also very handy for

-

SAVE  MONE
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MULTIVIBRATOR from W.COWIE

Circuit showing the method of connecting a
high-frequency buzzer to operate as
multivibrator.

aligning purposes although, of course,
it does not supplant an oscillator. For
a T.R.F. set the “hot” lead is helZ
close to the aerial and trimmers ad-
justed for loudest signal.

The I.F. stages in a super can also
be approximately adjusted if the pad-
der is set correctly by putting the
probe near (preferably not on) the
oscillator grid and adjusting the LF.
trimmers for maximum noise. If how-
ever the LF.S, are adjusted both trim-
mers and padders being adjusted for
maximum signal with the signal being
fed in the aerial. Its main use however
is in location of troubles.

In my unit I mounted the switch
on the side of the tin and the pin
jacks in the top, only one of which
needs to be insulated.

Controlling Output

As will be seen there is no metho
of controlling the output but tk
could be done by shunting a 1,000 ohn
potentiometer across the output. I
found this unnecessary, however, tbh~y
signal being quite powerful enough ))
be heard amplified by the output valv
alone and yet not blasting excessively
even when on the aerial terminal.

Other uses for this unit are in con-
junction with a signal tracer for stage-
to-stage testing and in conjunction
with a vacuum tube voltmeter for

| stage-gain test.

Although this unit is very simple *
most radio men will find it well worth
the little time and cost spent in mak-
ing it, even if the possessors of more
elaborate gear, as it simplifies various
tests and provides audio as well as

R.F. signals.

Scientists and engineers are con-
ducting experiments that promise the
transmission of radio waves bearing

- the aroma of coffee, the perfume of

the rose, the salty tang of the sea-
shore, and many other scents.—“Broad-
casting.”

The Australasian Radio World, September, 1944.

























R.F. HEATING
(Continued)

age which in some cases is advan-
tageous,

It will be noted that since no effort
is made to smooth out or filter the
d.c. output of the rectifier, the volt-
age applied to the oscillator is actually
a series of half sine waves. However,
this in no way affects the previous
analysis since for the duration of any
one r-f cycle the voltage could be
assumed constant.

"To conclude this discussion of the
oscillator circuit, it is important that
several points be understood thorough-
ly because of their importance in the
application of this circuit to induction
and dielectric’ heating. These are.

1. Voltage and current in the reson-
ant circuit have no relation to power
output, being solely a function of volt-
age, frequency, and circuit constants.
This current does not flow though the
tubes.

2. All direct current from the recti-
fier flows through the oscillator tubes.
Since the direct current times the volt-
age equals the power output of the
rectifier, this current is proportional
to the power input to the oscillator
circuit at any fixed voltage.

3. The serviceable life of all oscilla-
tor tubes is determined by the life of
filaments; this in turn is determined
by their operating temperature. With
thoriated-tungsten filaments, tempera-
tures either too low or too high will
seriously shorten their life. With pure
tungsten filaments, the lower the tem-
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Showing the disposition of the lines of magnstic fluy
in the space surrounding a multiturn cofl

Fig. 11

perature the longer the tube life.
However, at reduced temperatures
fewer electrons are emitted, thus limit-
ing the permissible power output. It
is always advisable to operate such
tubes at the lowest filament voltage
that does not affect the operating
conditions. * .

INDUCTION-HEATING THEORY

‘When an alternating current flows
in any conductor, an alternating mag-
netic field is set up in the surround-
ing area. Likewise, when any conduct-
ing material is placed in an alter-
nating magnetic field, a current
flow is set up in that material. This
current is such that the counter mag-
netic field generated by it will tend to
cancel the existing field.

Since the external magnetic flux
must penetrate the surface before
reaching the interior of this conduct-
ing material, the greater part of the
current flow will be near the surface.
The intensity of the counter magnetic
field set up by the current flow in the
body is a functiou of the frequency;
thus, as the frequency is increased,
the current flowing on the surface be-
conies more effective in generating the
total counter magnetic field required,
and less current will flow in the layers
below the surface. This is known as
the skin effect since it results in con-
centration of current flow on the sur-
face or skin of the body. The currents
themselves are called eddy currents and
the heat caused by the resistance of the
materials to their flow is known as
eddy-current loss. It wsill be noted
that the intensity of the external field
affects only the magnitude of the eddy-
current flow, whereas the frequency
affects the depth to which these cur-
rents will penetrate.

In induction heating, the inductor
coil (or heater coil) can be thought
of as the primary of a transformer
with the charge being a single-turmn
sccondary. Thus the load appears as
a resistance in the heater coil. How-
ever, although this is true in all cases,
in complicated applications it is often
easier to think of the coil as setting
up a magnetic field of a certain shape,
which in turn causes currents to flow

in the desired areas in the charge.
Note that these currents must flow in
closed loops in the same plane as the
coil currents—thus if a coil is placed
around a bar, as shown in Fig. 10A,
the current will low in a closed loop
around the surface of the bar in the
same plane as in the coil—but, if the
same bar is placed close to the out-
side of the coil, Fig. 10B and C, the
current will still flow in the bar as
before, although with a considerably
smaller magnitude since the magnetic
flux density outside a coil is less than
that within it. Fig. 11 shows the mag-
netic-flux lines existent in the space
surrounding a multiturn coil. The heat-
ing is proportional to the amount of
flux impinging on the surface of the
charge.

The remaining sketches (D.E. and
F), in Fig. 10 serve to illustrate the
application of the above concept to
actual heating problems.

In all ca
the current flow is indicated in both {
part and the coil.

In magnetic materials, the hysteresis
loss will create some heat, but it is
generally so small in comparison to the
eddy-current losses that it can be dis-
gounted.

The rigorous equations for eddy-cur-
rent losses are quite complex and of
little general use. However, some ap-
proximate formulas will serve to show
the relationship of the various para-
meters, although since many of the fac-
tors are difficult to measure with any
degree of accuracy, they cannot be
applied to practical problems in most
cases. Equation (9) gives the amount of
power dissipated as heat, in the surface
of @ part, in terms of the magnetic-
finx density, , the frequency, and the
electrical characteristics of the nietal

being heated. . )

aP @

.
8P =power dissipated as eddy currents
H,=tangential component of magnetic flu.

at surface of charge

p = resistivity of charge

p=permeability of charge (unity if non-
magnetic)

f=frequency

_H2Nouf
L

where

Since the magnetic-flux density (Ht) is
proportional to the ampere turns in the
coil, the factor Ht2 could be replaced
with I2N2 (times a constant) where 1
equals the coil current and N is the
effective number of turns in the coil.

Equation (10 gives a measure of the
depth of penetration of the heat for any
given frequency and material. To be
exact, this is the depth at which the

1

e
(87 per cent.) times their magnitude

eddy currents fall to a value equal to
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where higher frequencies are advan-
tageous. The very high frequencies
required for dieleciric heating can be
obtained from no other source, but
many induction-heating applications
can be done as well, or better, by using
frequencies below 10,000 cycles sup-
plied by motor-generator equipment.
The melting of metals, through heat-
ing of large masses for annealing or
forging, and the deep surface harden-
ing of shafts and other parts over
approximately 2 in. in diameter having
no sharp contours are definitely low-
frequency applications. But, surface
hardening—where a very thin case is
required (less than % in.) or where
it is desired to conform to relatively
sharp contours—and the heating, in
general, of parts less than approxi-
mately % in. in diameter require the
use of the higher frequencies. The ex-
tensive group of work remaining can
be done equally well with either type
of equipment and the deciding factor
must be either the potential applica-
tion to larger or smaller parts, or the
power requirements (electronic heatet¥s
are generally more economical below
15 kw).

Operation of Electronic Heaters

G-E electronic heaters for induction
heating are provided with four controls
which require adjustment for proper
operation.

(1) The filament voltage control is
a rheostat in the primary of the fila-
ment transformer and permits adjust-
ment of the filament voltage for
different line voltages and operating
conditions. (In the 15-kw equipment,
an additional fixed resistor is mounted
in the top of the cabinet to extend the
range of the rheostat). The filament
voltage of the 5-kw electronic heater
should be maintained within 5 per cent.
of the rated value since it uses thori-
ated-tungsten filaments and operation
outside of that range would seriously
reduce the tube life. The 15-kw elec-~
tronic heater should be operated at
as low a value as is consistent with
proper operation. Too low a filament
voltage will result in limiting the plate
current and thus the power . output
obtainable. ‘

(2) The coarse power control is a
tap switch operating through an auto-
transformer to vary the voltage ap-
plied to the oscillator. Since the cur-
rent 'in the resohant circuit is propor-
tional to the voltage, the power out-
put will thus be varied.

(3) The fine power control is a rheo-
sat in the grid circuit of the oscillator,
which by increasing the d.c. bias volt-
age impressed on the grids will re-
duce the over-all efficiency of the oscil-
lator and thus reduce the current owing
in the resonant circuit when it is
loaded.

sizes. These taps are connected directly
to the turns of the resonant-circuit
inductance. Since the frequency and
the current in the resonant circuit are
functions of the total inductance, it
is advisable to maintain it at approxi-
mately the correct value. If the heater
coil is large, less of the internal in-
ductance is required and vice versa.
A mean operating frequency of- 550
kilocycles plus or minus 30 kilocycles
can easily be maintained by this means.
As far as operation of the equipment
or the application of it is concerned,
a variation of even 100 or 200 kilo-
cycles is unimportant. However, in
some cases radio interference may be
created by these oscillators, and the
frequency band between 501 kilocycles
and 560 kilocycles is the least used for
communication purposes.
.
Coil Design

1t must be borne in mind that the
heat generated in a part it entirely
due to the magnetic flux created by
the inductor coil; only by changing
the intensity of the flux pattern at the
part can the loading on the electronic
heater be affected. This magnetic flux
is directly proportional to the ampere
turns in the coil, i.e., the coil current
titnes the effective number of turns.
Also, since the flux density is greatest
at the conductors themselves, diminish-
ing rapidly in the surrounding space,
the closer the coil is to the part the
greater will be the loading.

The following notes will aid in coil
design, but it must be remembered
that because of the complexity ‘of the
factors involved, it is necessary in all
but the simplest cases to determine the
final design by actual trial-and-error
methods. .

(1) The coil should roughly cong
form to the shape of the part if no
sharp contours need be considered.
Symmetry is important, i.e., the part
should be centred in the coil as far
as possible.

(2) Sharp contours will heat first
because of the concentration of #ux
and the lack of mass. Thus the coil
should be farthest from the part at
these points.

(8) If dissimilar metals are being
heated for brazing, etc., the magnetic
flux must be concentrated on the slow-
est heating metal; in general, mag-
netic steel heats more easily than ahy
other material, with stainless steel,
brass, copper, and silver following in
the order of their resistances.

(4) In brazing, the joint should be
at the correct temperature before the
brazing alloy melts so that it will be
drawn into the joint. Thus a concen-
tration of heat on the brazing alloy
should be avoided.

(5) In hardening, double-bank coils

heaters. Howevef, since the outside
layer of turns is far less eficient than
the inner layer, such ¢oils should be
used only if essential.

{6) To obtain uniform heating at
the -.circumference of a disk or bar, ro-
tating the parts is advisable so as to
avoid the heating effects of the coil
leads.

(7) The number and size of coils
that can be used on any equipment is
determined by two factors: the power
capability of the electronic heater, and
the maximum inductance allowable.

In order to obtain a highly concen-
trated band of heat on a part or to
heat zones which are not' readily
accessible, it is sometimes desirable to
use a single-turn coil carrying a high
current. Since generally it is not
economically feasible to construct elec-
tronic heaters with a circulating cur-
rent in the

to resort to output transformers. ¢
viously, it is impractical to use an
iron coe, so air core designs must be
applied. Thus the coupling between
the primary and secondary windings
is poor and the over-all efficiency is
reduced. Furthermore, to accommo-
date coils of various sizes, it is often
necessary for best results to use differ-
ent turn ratios.

However, such transformers do per-
mit grounding the centre point of a
coil, which in many cases reduces the
maximum voltage to ground. Also,
for small coils, the. voltage between
terminals is lowered. For larger coils,
this is not necefsarily true; in fact,
for some large coils the terminal volt-
age is actually increased by use of
single-turn coils.

Improvised Soldering
If a blowtorch or spirit lamp is not

excellent Bunsen burner can be imp

resonant circuit abo,
approximately 300 amp. it is necess ’

—

)

available for a heavy soldering job, aV)

vised for use on the kitchen gas rany

An empty vegetable can of a size which
will make a snug fit is inverted over
a gas burner. A small hole is punched
in the end of the can, the gas turned
on, and a match applied at the hole.
A pencil point of hot blue flame will
result which will heat any job that
can be moved to the burner and make
it ready for the solder in jig time.—
“Q.8.T.” i

*

To clean a volume or tone control
on your receiver, pour carbon tetra-
chloride over the outside of the control,
using enough so that the fluid will get
inside. Turn the control through its
complete rotation several times. Re-
peat if necessary. Most controls can

(4) Output taps are provided to are sometimes necessary because of be made as good as new by this treat-

permit

use of widely different coil the current limitations of electronic ment—Q.S.T.”
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Shortwave Notes and Observations

OCEANIA

VLW-?, Perth, 9.68 me, 30.99 m.:
Now heard of a moerning.—L.J.K.

Note call of 30.99 m. in mornings
is VLW-3 (Young).

(Yes, I have heard call, VLW-3,
several times, but Mr. Matthews wires
VLW-6.—L.J.K.

VLC-2, Australia, 9.68 mec., 30.99 m.:
General MacArthur’s H/q put in a
terrific signal from 7 till 8 pm (Mat-
thews). and Mr. Gandy of Parnell,
N.Z., says so too.

VLC-6, Shepparton, 9.615 me, 31.21
m,: Very good signal at 1.30 am (Mat-
thews)

VLQ-8, Brisbane, 9.66 me, 31.05 m.:
Gives an R8 signal at 1 pm (Gandy,
Flack).

New Caledonia

FK8AA, Noumea, 6.208 me, 48.39 m:
Good strength 7—8 pm (Matthews,
Gandy).

New Zealand
ZLT-7, Wellington, 6.715 mec, 44.67
m.: Good at 7.15 pm (Young).
Fiji
VPD-2, Suva; 6.13 mc, 48.94 m.:
Good on Sunday afternoon (Matthews)

AFRICA
Algeria

AFHQ, Algiers, 9.61 mc, 31.22 m.
and 9.53 ‘mec, 31.46 m,: Give news at
3 am (Gillett).

Belgian Congo

RNB, Leopoldville, 9.785 mec, 30.66
m.: Relays BBC news at 2.30 pm. This
programme has been mistaken for a
new BBC transmitter, but at 2.44 RNB
announcer says, ‘“You have been
listening to Leopoldville on 30.66 m.
9785 kilocycles. We are on the air
daily from 1.30 to 4.45 G.M.T. (11.30
am—2.45 pm, Syd.) This is Leopold-
ville The Belgian Natlonal Broadcast-
ing Station.”—L.J.K

[

French Equaterial

FZI, Brazzavﬂle, 11.97 me.; 25.06
m.: Heard in French from 4 till clos-
ing at 4.30 pm. (Miss Sanderson,
Young).

FZI, Brazzaville, 9.44 me, 31.78 m.:
Opens at 2 am at godd strength. News
at 2.07 am. Schedule now extends to
2.30 (Matthews). Heard at various
times of the day from 5.30 am till 4
pm (Gillett).

Mozambique

CR7BE, Lourenco Marques, 9.86 mc,
30.42 m.: Quite fair on Sundays at 8
pm. (Matthews).

: South Africa ‘

ZRL, Capetown, 9.607 mc., 31.%
m.: Surprised to hear good signal
from 9—11 pm (Matthews).

ZRH, Johannesburg, 6.007 me, 49.95
m: Heard at midnight (Young). Good
at 1.30 am (Matthews).

ZRD, Durban, 5.945 mec, 50.47 m.:
Also heard at midnight by Mr. Young
and Mr. Matthews finds signal O.K.
at 1.30 am.

U.S.A.

KWID, ’Frisco, 17.76 me., 16.89 m.:
Heard well till closing in mornings
(Fluck).

KGEX, ’Frisco, 15.33 me, 19.57 m.:
Excellent until closing at 3 pm (Mat-
thews, Edel, Fluck).

KGEI, 15.29 mec, 19.62 m.: This is
the call when closing at 2.45 pm (Gil-
lett). (Yes, they open at 7 am —
L.J.K.).

KGEI, 15.13 me, 19.83 m.: Splendid
at 3 pm but fades away (Matthews).
(Sometimes fades here, but have cop-
ied till closing at 8.30 pm on several
occasions.—L.J.K.)

KWIX, ’Frisco, back again on 11.9
me., 25. 21 m. from 8.30 am till 2 pm.
—LJK.

KROJ. 9.89 me, 30.31 m.: Excellent
to fair from opening until closing at
11 pm (Matthews, Fluck, Gaden).

KWIX, 9.855 me., 30.44 m.: Very

good till closing at 8.30 pm (Matthews,
Edel, Fluck).

WGEX New York, 9.556 me., 31.41
m.: Heard with good volume at 9.30
am (Gillett).

KGEX, ’Frisco, 9.53 mc, 31.48 m.:
Very good in programme to the
Philippines (Matthews).

NOTE.—Calls, as from 18th August
is KGEI and schedule is 8.45 pm—3
am. News from British*News Room
ih ’Frisco is given at 10.45 pm. Pro-
gramme for Philippines is given over
KGEX on 7.25 me, from 7 p.m.
L.J.K.). )

WGEA, New York, 9.53 me., 31.48
m.: Heard at 5.15 pm (Young.)
KRCA, ’Frisco, 949 mec., 31.61 m.:
Spoilt on opening at 4 pm by G
—L.JXK.

WLWO Cincinnati, 7.57 mec, 39.60
m.: Good ‘at 5.156 pm (Fluck).

KWY ’Frlsco, 7.56. me., 39.66 me.:
Heard opening at 10.30. pm and copied
till 11.40 pm. (Miss Sanderson).

KGEX, ’Frisco, 7.25 mc, 41.38 m.:
As from August 18th is directed to the
Philippines from 7 pm.—L.J.K.

WGEA, New York, 42.86 m, is good
at 4.45 pm (Young).

KROJ, ’Frisco, 6.10 mc, 49.15 m.:
Heard closing at 545 pm (Miss San-
derson). (Very good signal, too, after
WNRA withdraws at 4 o’clock.
L.J.K.).

WNRA, New York, 6.10 me, 49.15
m.: Do not know when opens, but
annoys KROJ till 4 p.m.—-LJ.K.

" SOUTH AMERICA
Brazil

PRL-7, Rio de Janiero, 30.86 . )
Heard at 7.25 am. Fred Astaire
song “I'll Capture Her Heart,” but
anouncements between items was ")

Spanish (Gillett).
CE-1180, Santiago, 25.01 m.: Fair

Chile

GEORGE BROWN &

Sole Australian Concessionaires:

267 Clarence Street, Sydney

Victorian Distributors: J. H. MAGRATH PTY. LTD., 208 Little Lonsdale Street
Melbourne

0. PTY. LTD.

"As the Ultimate factory is engaged
in vital war production, the supply
of Ultimate commercial receivers
cannot be maintained at present.

SERVICE: Ultimate owners are as-
sured of continuity of service. Our
laboratory is situated at 267 Clar-
ence Street, Sydney.

Servicing of all brands of radio sets
amplifiers, as well as Rola Speakers
is also undertaken at our labora-
tories.
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SPEEDY QUERY SERVICE

Conducted under ihe personal supervision of A. G. HULL

W.H. (Brightoﬁ) is worried about
unbalanced push-pull valves.
A.—When push-pull was first intro-

duced in the early days it was quite

common to find writers who stipulated
that each valve must be biassed separate-
ly and balanced by means of the bias
so that each valve would draw exactly
the same plate current. The whole idea
died a natural death and is seldom en-
countered these days. except perhaps in
the selection of a couple of valves which
match up on a valve checker, indicating
similar characteristics. We doubt if there
are any grounds for your fears and even
if the valves are slightly different it is
not certain that they would be exactly
similar in every way even if they were
biassed differently in order to bring their
plate currents to a similar figure. You
would need ta have a considerable
amount of unbalance before the effect
would be noticeable to the ear.

T.T. (Athertan)  does not agree with
one of our contributors.

A—Quite a few of our articles are
published for what they are worth and
we would hate to take the full respon-
sibility for every opinion expressed,
especially about subjects which are ex-
tremely contentious even amongst recog-
nised authorities. We find that we get
into worse trouble if we start to blue
pencil the contributions too much and
so we publish them in full under the
name of the author. Of course we take
precautions ta avoid as far as possible
the publication of unsound or incorrect
statements, but the point you roise is
one about which experts could argue for
hours. /

®
K.B.R. (Kyogle) has severol suggest-
ions for improvements to our journal.
A.—Yes, we readily agree that the
ideas you mention would be a vast im-
provement, but surely you appreciate
that it is quite impossible at the moment

B i g i ai dan ai. _dhi. L ate. ade o ddi dde. de. od

ELECTRICITY IN EGYPT
(Continued from page 5)

be established, as objects in that re-
gion were plated with gold and silver
as long as 4000 years ago.

The first news concerning the dis-
covery was brought to America by an
expatriated German scientific writer,
Willy Ley. The facts he reported came
to the attention of Willard Gray, an
electrical engineer at- General Electric’s
Pittsfield plant. Mr. Gray built an
exact duplicate of the ancient device,
using copper sulphate as an electro-
lyte, and found that the cell operated
perfectly. :

to divert half a dozen technicians and
laboratory full of equipment from the
war effort in order to work out new and
original ideas for the sole benefit of
our enthusiastic readers. We can only
ask you to wait until the war has been
brought to a satisfactory finish and then
we will be able to do things the way
we would like to do, not the way we
are compelled to do by circumstances.

At the same time, there is one point
on which we do not agree, and that is
in regard to reprinted articles. Don’t
forget that magazines like the Reader’s
Digest use nothing but reprints and are
very popular. 'Within reason we think it
is quite sound policy to reprint those
articles which appeal to us. Keep hoping
for the best. .

e

C.F. (Melbourne) has a plan for post-
war manufacture of camponents.

A.—We never could understand the
virtual monopoly which existed in the
manufacture of gangs before the war.
We feel sure that it was simply a com-
bination of circumstances, the popular
gangs being well-made, reasonably
priced and were accepted as a standard
by coil and dial manufacturers. There
does not seem to be any reason why
you couldn’t crack the post-war market
with a good job it you got properly
organised and hod the necessary capac-
ity for production ond testing.- There is
no essentiol need to use aluminium for
plates as brass or steel would serve.

- T.G.K. (Sydney) engquires about kits
of parts for a set published some years
ago.

A.—No, you cannot buy a kit of parts
for these sets now. Certain vital com-
ponents, such as gang condensers, and
speakers ore controlled and cannot be
bought readily. Some components are
in plentiful supply, but it is against our
policy to advocate re-building jobs which
require a number of components.

S.G. (Hurlstone Park) intends to fit
out @ caravan and go an a land cruise,
selling and servicing radio sets, when
the war is over.

A.—Seems to us os though there will
be a great many people with the same
idea. Of course there will be a big
demand for new sets and olso plenty of
old ones needing service, but even in
the smallest of the furthest outbock town-
ships there seems to be a local reoder
of "Radio World’ who can do this sort
of werk. It would be good fun and a
most interesting fife, but you wouldn’t
wont to count too much on getting a
continuity of work to keep you going
eight hours a day, every day.

J.L. (Brisbane) seems to doubt the
effects of inverse feedback.

A.—We cannot understand your atti-
tude to this subject and feel sure you
have been entirely misled. Inverse feed-
back mokes an enormous difference when
applied to beam power valves, a differ-
ence immediately noticeable to the naked
ear (as you might say}. By no means
is the difference purely academic or only
detectable in a laboratory. If the feed-
back is being properly applied it should
cut back the gain of the amplifier to
a considerable extent.

""Essay’’ (Double Bay) complains
about high prices being asked for gramo-.
phone mators and pick-ups.

A.—Theoretically, all secondhand
goods are covered by a rating that the
maximum price .at which they can be
sold is 75 per cent. of their original
price when new, or something like t
To find owners who are prepared to
at that figure may be difficult at tn
moment. 'We noticed recently where an
advertiser in the daily papers was offer-
ing £20 for a good pick-up and motor.
New. prices for pick-ups ranged about £3
ta £5 and about £4 to £8 for motors.

7

D.F. (Armadale, Vic.) enquires about
a certain valve type.

A.—This valve is on the ’'secret’
list, being specially developed for Radar
use. At the moment we'cannot release
any details, but, as soon as we con, we
will. There are some treats in store for
enthusiasts when this spot of bother has
been properly finalised.

VALVE TESTER
(Continued from page 5)

6D6, 57, 58, 77, 78, 80, 42 all sk )
about 20 ma; EL3, CLY, 2576, EBLT
about 35-40 ma, pentodes of the con-
tinental A and C series about 30 -
converters between 20-25, and so or
Other elements in the valve show
very little current flow: Screen grids
2-3 ma, diodes 2-5 ma, pentode plates
nothing at all. Inter-electrode shorts
can be detected by variations in these
valves. If, for instance, screen and
control grids are leaking or shorting,
the screen current will be increased up
to equality with the grid current.
Shorts to cathode will be indicated
by the meter behaving as if A.C. was
flowing through, which actually is the
case. A moving coil meter will just
kick and return to zero, while a moving
iron type will show a big deflection.
The tester just described is not in
my possession any more, but I have
had one working on the same principles
(and built together with a test speaker
and- other devices) operating for the
last three years and it has always given
me faithful service (touch wood!).
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