








Designed in keep-
‘ ing aith the latest
trends in factory
construction, the
new R.C.S. Factory,
174 Canterbury
Road, Canterbury,
has mnow com-
menced production.

In the modern factory illustrated above will continue to be
manufactured the complete range of R.C.S. components so
long and so favourably known to the radio trade and to
amateur constructors.

Every new and improved technique of production has been
incorporated in the precision machines instalied. Although
at present last-minute additions prevent public inspectian of
the factory, Mr. Ron Bell, Managing Director R.C.S. Pty. Ltd.,
will 1ater announce the throwing<open of the factory to inspec-
tion by interested radio people.

In the meantime arite for the leaflet shown at left, illustrating
the complete range of R.C.S. radio precision components.
R.C.S. RADIO PTY. LTD,, 174 Canterbury Road, Canterbury.
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RADIOLOCATION
(Continued)

of the newly-produced electromag-
netic waves, and showed that these
were similar to those of light waves
when allowance is made for the
difference in wavelength, the form-
er waves being a few million times
as long as those of yellow light.
Hertz showed that these long elec-
tric waves could be reflected from
metallic sheets, concentrated into
beams by suitably shaped reflectors,
and refracted by passage through
prisms of insulating material. These
phenomena are due to the fact that
when electric waves, of whatever
length, impinge on the boundary
separating two media of different
electrical properties, the path of
transmission of the waves is altered;
some of the wave energy passes
across the boundary, but in doing
so its path is bent or refracted; an-
other portion of the wave energy
is turned back from the boundary,
and forms the reflected portion of
the waves on the same side as the
incident waves (see Fig. 1). The
relative magnitudes of the reflected
and refractedwaves depend upon the
electrical properties of the media
on the twosides of the boundary,
the angle of incidence (o in Fig. 1),
and the frequency or wavelength of
the waves. If these quantities are
known, the reflecting power of the
surface of separation of the two
and in
many practical cases, this calcula-

tion is made easier by the fact that.

the first medium is air under normal
atmospheric conditions, when its
electrical conductivity is very small
and its dielectric constant is ap-
proximately unity. If the second
medium is a sheet of copper, of
which the conductivity is very high,
nearly all the incident energy in the
arriving waves will be reflected; this
is the result of the re-radiation
from the conduction currents set up
in the copper sheet by the arriving
waves. Alternatively, the same re-
sult will be obtained with radio
waves if the second medium con-
sists of fresh water; for although
in this case the conductivity is low,
its permittivity is high and thus
strong dielectric currents will be
set up, particularly at high radio
frequencies. In the case of soil or
earth, which has both a moderate
conductivity and an intermediate
value of permittivity, a portion only
of the incident wave energy will be
remaining energy
passing into the medium to form

the refracted waves.

From these considerations it is
seen that reflection of radio waves
is caused at a discontinuity or
boundary between two media, and
when waves in air strike a surface,
which may be either a metallic con-
ductor or "an insulating medium,
the waves are reflected in some de-
gree by the surface. If this surface
is smooth in the sense that it is
free from irregularities of a size
approaching the wavelength, then
the reflection is of the specular type
such as we meet with in light waves;
and in such cases if the waves im-
pinge normally on the surface, they
will be reflected back along the
original direction towards the
source of the incident waves. If the
surface is not sufficiently smooth

the reflection will take. place if)

various directions, or the inciden
waves are scattered, as it is termed;
and in this case only a portion of
the reflected or scattered energy is
returned along the path of the in-
cident waves.
Measurements with Light Waves
It is thus easy to understand how
light reflected from solid or liquid
media enables us to see the exist-
ence of these objects, and Fig. 2
illustrates the manner in which a
searchlight enables a target — air-
craft or cloud — to be seen by an
observer situated at R, who can
then determine its bearing and angle
of elevation. This is an art which is
well known and has been practised
for a long time; but it suffers from
one serious drawback: this simple

an observer dees not enable the dis-
tance of the target to be deter-
mined.

In order to make this valuabl
addition to the observation, it is
necessary to interrupt or modulate
the beam of light in such a way
that the time of transit of the
waves between the source and tar-
get and then back to the receiver
may be determined. This important
addition to the technique of visual
observation was actually made as
long ago as 1849 by Fizeau in his
classical experiments to measure the
speed with which light waves
travel. Fizeau used a mechanical
method of measuring the time of
transit of an interrupted beam of
light over a return path about three
or four miles long. At that time,
the distance was accurately meas-
ured and so'was the velocity of the
waves determined: but if, as is done
nowadays, a knowledge of the wave
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QUALITY
RADIO
PARTS

Dlustrated above.

Top leit:

Transformers  LF.
Freq. 455 and 175
K.C. or as specified

lower Jeft:

. ‘Dual-Wave Kits with
or without R/F, Stage
Broadcast and S/W
Bands to order.

Top Right:
Chokes R/F. 1.4
pye and tapered.
Also spaecial
inductances.
Second Right:
Termjnal  Strips.
Complete range to
any specification.
Third Right: INSTRUMENT KNOBS.
Type M.V.1 (at left). large Dial Knob,
metal insert and 2 Grub screws. (Avail-
able with or without flange).

Type M.V.2 (at right). Pointer with
special brass insert and screw thread,
Lower Right: Coils (all types). Bragdcast
Coils, Aer., Osc and R/F; also short wave

COMPANY

E;i-"?} A Division of
Yk«‘f@—%‘ J. H. MAGRATH PYY. LTD.
N 208 L:. LONSDALE 8Y., MELB.

MANUFACTURING

Wholesale Disritrators tor Acyme:

Replacement Parts Pty. Ltd.—Lowrenee & Honson Elestrisc; Py, L, 172
ne
Pty. Ltd., Righmond

William St., Melbou
Howard Efectrical and Redio
N.S.W.—Radie Equipment Pty: Ltd., Sydney
Page 8

VICTORIA
W.A.—Nicholsons Ltd., Perth

RADIOLOCATION
(Continued)

rectified, and then applied to the
vertical deflecting plates of a cath-
ode-ray tube. If the horizontal de-
flecting plates are connected to a
suitable time-base circuit operating
in synchronism with the pulse gen-
erating circuit in the transmitter,
then for a fixed distance A1TA2
the received pulses will appear sup-
erimposed on one another as verti-
cal deflections from the horizontal
time-base. If, furthermore, the
time-base is made to start its de-
flection from the left-hand side of
the screen at the same instant as the
pulse of radiation leaves the send-
ing aerial, then the distance along

position’ of the pulse displayed o

it is a measure of the length o..&
path AITA2, The type of picture
obtained on the screen of the
cathode-ray tube is illustrated in
Fig. 5, in which the line OA repre-
sents the time-base which is locked
to the transmitter in such a way
that the length OT1 represents the
time taken by an emitted pulse to
arrive back at the receiver after
reflection from a target T1. As we
know that the velocity of radio
waves is substantially 186,000 miles
per second, the scale of the time-
base can be graduated in miles, so
that the distance of the target T1
is seen to be about 19 miles. A sec-
ond received pulse is seen at T2
returned from another target at a
range of about 85 miles. If one or
both of these targets are moving
their changes in position are indi-
cated by the movement of the
pulses along the base-line on thr
screen of the cathode-ray tube tc
wards or away from the point O.

The amplitude of the pulse on
the tube is proportional to the
strength of the received signal, so
that this naturally increases as the
target from which the echo is re-
turned approaches the receiver.
When other conditions remain the
same, the amplitude of the echo
is also a measure to some extent
of the reflecting target, for ex-
ample, its size; and an experienced
observer may be able to guess the’
nature of the target from the echo
pulge seen on the tube screen.

This measurement of the dis- .
tance of the reflecting body respons-
ible for the echo signals must be
supplemented by & determination
of the direction of arrival of the

the time-base from its origin to thS)

The Australasian Radio World, June, 1945

)












.munications;

protection from

~ WALKIE-TALKIES

(Continued)

Accordingly, only the minimum re-
quirements of the Communications
Act, plus a few minimum traffic
rules, will be set up. Operator
licences will be granted only to
citizens of the United States. To
procure such a licence, an applicant
need only show familiarity with the
relevant portions of the Communi-
cations Act and of the simple regu-
lations governing this service. No
technical knowledge will be re-
quired. It is hoped that the licence
can be in the form of a small card,
with the operator’s licence on one
side and the station licence on the
other, and that these will remain
in force for five years with simple

" renewal provisions. Station licences

will be limited to point-to-point,
fixed point-to-mobile, mobile-to~
mobile, and multiple-address com-
broadcasting is not
contemplated.

“A concomitant- of the widest
possible availability is that particu-
lar licencees are not accorded
interference. A

licence in this service does not
guarantee the right to a channel;
it affords rather an opportunity to
share with others the, use of a band.
The success of this arrangement in
the amateur bands gives every
reason to believe that it will be
equally successful in the citizens
radiocommunications band. In the
event that intolerable abuses arise,
the Commission will of course take
steps to eliminate them, The 10,000
ke. width of the band will no doubt

" be sufficient, however, to make pos-

sible simultaneous and efficient use
of the limited-range service for
many purposes, with serious inter-
ference limited to few if any parts
of the country.

“In any areas where serious in-
terference is experienced, it is the
expectation of the Commission that
various users of the band in a par-
ticular community will jointly seek,
perhaps through local organisations
similar to the American Radio Re-
lay League in the amateur field, co-
operatively to solve local problems
of interference and to ensure maxi-

mum utilisation. The new service is .

essentially a local service; the
problems will differ widely ih an
urban and rural area, in the moun-
tainous West and the flat Middle

West, etc. The Commission is pre-

pared to co-operate with local
groups which may be formed in the
working out of co-operative ar-
rangements and it will resort to
limiting regulations only in the
event that an 1mperat1ve need is
shown.”

S e e
RADIO RIGHTS

“All men have the inalien-
able right to transmit and re-
ceive by means of radio” is the
first Article of a Charter of
Radio which has been drawn
up by the Cambridge (Eng-
land) Wireless Society. It is
claimed that radioc communica-
tion should be conducted for
the greatest good of the greot-
est number.

e e e e e
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AI!E AS SIMPI.E AS...

' Victory will transform our transformer supply position,
but, until then, we regret we can meet only Defence
requirements of these well-known ABAC lines . . .

Air-cooled power tr'amfomen 8p to 2KV A.

Small-size current transformers for rechifier in-

struments.

silicon steel or nickel alloy cores.
11, 16 and 31 point sawitckes.
Custom-built sheet meial,

[
o
@ Audio and carrier frequency tramsformers on
o
o

ABACJRANSFORMEHS

—a produet of TRIMAX TRANSFORMERS
DIVISION OF CLIFF & BUNTING PTY. LTD.
29-35 Flemington Rd., Nth. Melbourne, Vie.
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WAVES

(Continued)

Mate pressed the key. ’f‘he Skipper

" said ‘a lot of things in Norwegian,
and, just then, in walked the Chief
Engineer, also to show us how to
fix the trouble. The Mate’s eyes
gleamed as he thought he had an-
other victim, but the Chief Engineer
was a bit more cautious and did not
fall into the trap.

The French receiver did not
measure up to Admiralty specifica-
tions, so it was taken out in New
Zealand and a marine receiver
manufactured in Auckland was in-
stalled; mechanically, it was a well-
built job.

An automatic alarm is a device
that was undoubtedly devised solely
as an instrument of torture for
marine wireless operators. During
the day they spend the greater por-
tion of their time making it respond
to the required signal and, during
the night, not only does it haunt
their dreams, which is not too un-
bearable, but when it rings an out-
size in bells over the bunk of the
unfortunate operator at most in-
considerate times, it is really a bit
beyond a joke. Just as well it is
installed by Government regulation,
else the number of these mon-
strosities that would have ‘“acciden-
tally” fallen over the side would
have undoubtedly reached amazing
proportions. The one on the tanker
.was a particularly peculiar one and
would have. rivalled a small auto-
matic telephone exchange, having
in all twenty-four relays, not just
ordinary ones at that. It had to be
seen to be believed. I kept a copy
of the circuit as a curiosity.

In Wellington, N.Z., I met the
gentleman, a relay expert, who
claimed to have designed this brain-
shattering device while in France
some years ago.

Arriving in San Pedro, the port
for Los Angeles, California, I had
installed one of the new types of
auto alarms, which was a reliable
machine. :

The next trip was to Peru, where
we were not allowed ashore, which
meant that we were sixty-eight days
without putting foot on solid
ground. Australia to Peru, then
back to New Zealand. If it had been
much longer, I would have flung
myself over the side just to break
the monotony.

Returning to San Pedro from
New Zealand, it was decided by the
powers that be that the ship was
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due for an overhaul, which took
exactly one month, and, as it took
only threequarters of an hour to
arrive in Hollywood and its atten-
dant night eclubs, it is easy to
imagine the time I had.

I had the good fortune to visit
and be shown over one of the ship-
building yards that are turning out
the Liberty ships. It certainly was
an eye-opener.

Also - installed was a 500-watt
shortwave transmitter that had a
coverage of from 13 to 75 metres,
if my memory serves me right.
There was no coil changing; quite a

blessing. A rotating loop direction- -

finder and a so-called echo meter
were also fitted. The echo meter
consisted of a microphone on the
bottom of the ship, the output of
which was amplified and brought
out to a pair of headphones on the
bridge. To measure the depth of
water, throw one of the bombs that
are supplied, over the ship’s side and,
as soon as it hits the water, start
counting the seconds; then go and
listen on the phones, still counting,
until the board is heard to explode
on hitting the bed of the ocean,
and, as this bomb is supposed to
sink at the rate of a foot per
second, the number of seconds in-
dicates the depth of the water in
feet. See?

On returning to Sydney, I was
put on leave until one Saturday
afternoon when I was waiting for

CLEANING WIRES.

When soldering many of the
finer gauges of wire difficulty may
be experienced due to rapid oxida-
tion of the wire, and thus although
good flux may be used it may be
found that the wires will be burnt
away before the solder becomes at-
tached. Chemical cleaners should
not be used to clean fine wires,
and one of the ‘most satisfactory
plans is to rub the wire very care-
fully between a sheet of very fine
glass-paper doubled.

Emery is probably too coarse

and will take away too much of
the wire, whereas the finer grades
of glass-paper will only remove the
enamel covering and will be un-
likely to remove any of the actual
wire. The iron must be really hot
and a drop of solder should be sup-
ported on the iron, and the tip of
the wire, after dipping in the flux,
should be plunged into the molten
drop of solder and withdrawn fairly
quickly.

-was a ship leaving in an hour’s time

a friend to come down and take me
around to the local—this fellow re-
cently went down in a ship—the
telephone rang. I was greeted by
the Chief Inspector and told there

and they could not locate the oper-
ator, so I was called upon to go.
I vaguely remember throwing some
clothes into a case, while my Dad
was frantically searching for a taxi.
When I arrived on board, I was
greeted by the Skipper with: “It
was bad luck they managed to lo-
cate an operator; I was hoping to
get the week-end at home.”

It was a small passenger ship,
rather comfortable and built for
the tropics. Just as well, for that is
where it went., The equipment was
of English manufacture and, al-
though the transmitter was of com- )
paratively recent design, it still re-
tained the self-excited oscillator
that most countries now regard as
obsolete, even for nrarine work, but
it was a neat little model and
efficient. A copper-oxide rectifier
was utilised in the high-tension sup- °
ply so it could transmit with either
continuous or interrupted continu-

- ous waves. The receiver was an in~

sult to modern radio communication
—a two-valve regenerative detector
for communication in the year
1948 A.D.

Not only the weather was hot
in that part of the world at that
time, you can take it from me!

Taking garrison troops north one
trip, who should one of them be?
Everybody who has been connected
with amateur transmitting in
N.S.W. will know him—Sergt. C.
Horne, one-time hon. secretary of
the W.I.A,

I signed off that ship on my
twenty-first birthday in Cairns,
after being to practically every
northern port worthy of mention,
and some that were not, on the Aus-
tralian coast, with a few in New
Guinea thrown in for good measure.

After a couple of weeks’ leave in
Sydney, I was put on a ship.on the
interstate coal run. There was a
change of transmitter—a master os-
cillator power amplifier type, with
all modern cons, including a couple
of 866 mercury vapour rectifiers,
with a time delay to:protect them.
Although a bit low in power—300
watts—it ‘'was not a bad sort of a
set and was pretuned to four fre-
quencies. The emergency set was a
very neat and compact 100-watt
spark transmitter that could be put

~
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A SHORT COURSE IN

PART 5 ... RADIO VALVES

HE most universally-used de-

I vice in radio is the valve.

There are hundreds of dif-

ferent types designed to per-
form dozens of various operations,
but they all work. on the same
underlying principle.

Generally, the valve makes use
of a glass envelope containing two
or .more elements which are separ-
ated from each other. One element
is the electron emitter, while the
other attracts these electrons, and
as we know, an electron flow con-
stitutes an electric current. This is
illustrated in Fig. 49(c) and this
-type of valve having two elements
is called a *“diode.”

The electron emitter is known as
the filament or cathode; this would
have to be raised to a very great
temperature in air before any ap-
preciable amount of electrons would
be liberated and this temperature

may be higher than the melting’

point of the substance, which would
be a very unsatisfactory state of
affairs and the other electrode
would have to exert a larger than
practicable attraction on these elee-
trons before they would pass to it
through the air.

To overcome these difficulties the
envelope is evacuated to a high
degree, and the filament is coated
with special substances that will
emit copious amounts of electrons
at low temperatures, at orange-red
heat. It would be a bit difficult to
apply a flame to the filament for it
to attain this temperature, so use
is made of the heating effect of an
electric current passing through a
resistance. The two ends of the

CHARACTERISTIC
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filament are brought out of the en-
velope at the base, through which
a current may be passed. It is now
- pointed out that this current is for
the sole ‘purpose of raising the
temperature of the electron emitter
and other than this has nothing to
zdo with the flow of electrons.

The “filament” type of electron
emitter is a hairpin loop of wire
as shown in Fig. 49(a), coated with
an electron emitter and is wused
when direct current is available
for the heating current.

The “cathode” type is shown in
Fig. 49(b) and can be seen to con-
sist of an insulated hairpin loop of
wire, the heater, around which a
metal tube is placed on which is
the electron emitter; this type is
used when alternating current is
used for heating the emitter.

If the filament type were used
with A.C., for example, a 50 cps
supply, it would have 100 current
impulses passing through it every
second. This continuous variation in
the heat supplied 'to the filament
would, unless the latter was of
fairly heavy gauge, result in a cor-
responding pulsation in the supply
of electrons emitted. This in turn
would give rise to a bad hum in
the output.

The element that attracts the
‘emitted electrons is known as the
“plate” or “anode,” and consists of
a cylindrical shaped piece of metal
surrounding the emitter and separ-
ated from it by the vacuum. The
plate is made to attract the elec-
trons by making it positive with
respect to the filament as shown in
Fig. 49(c) and as the electrons are
attracted to the plate so current
will flow through the valve. If the
connections to the “B” battery were
reversed the plate would be nega-
tive to the filament and the elec-
trons would be repelled by this
negative charge and thus there
would be no current flow through
the valve.

The diode may be used for the
detection of radio. signals or as a
rectifier of low frequency alter-
nating currents.

Diode Rectifier
» Now imagine a source of AC con-
nected between plate and filament.

) Flﬁ.sa
(@) CRYSTAL DETECTOR
PHONES
T T
- k4
PLATE
INSULATED (3
NEATER
. LY §
CATHOOE BATIERY
-
{3} FILAMENT OR
49 ) A’ BATTERY &
~
8 D,
| ; 6 3
2 T
= 2 .
x N4 |
w 07757300 150 @
2 PLATE VOLTAGE
F?Q
52 (@ (b

On the half cycles when the plate

is positive to the filament, current

will flow, but there will be no elec-
tron flow (no current) when the
plate is negative to the filament.

Thus the valve is acting as a rec-
tifier in that it has changed an al-
ternating current into a pulsating
direct current (Fig. 50), This alter-
nating current can be of any fre-
quency, from the 50 cps variety tg
the highest radio frequencies.
Hence, the diode can be used in a
power supply to rectify A.C. from
the mains or as a detector for radio
frequency currents,

The half wave rectifier just de-
scribed, rectifies only half of each
cycle, as its name implies; so the
negative half cycle is completely
lost.

It is possible, by using two diode
valves, to rectify both halves of the
cycle as shown in Fig. 51(a) and
the input and output curves are
shown in Fig. 51(b). This is called
full-wave rectification and the out-
put will have twice as many pulses
per second than the half wave rec-
tifier, so if 50 cps is being rectified
the output will be 100 pulses per
second. The action of a full-wave
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 FUNDAMENTALS.
(Continued)

When the grid becomes positive
it will attract some of the electrons
to itself and grid current will flow;
this will be of a small value.

From the curve it can be seen
that a small change of grid voltage
will produce a large change in the
anode current.

Mutual Conductance (gm)

From the mutual characteristic
curve of a valve it is possible to
calculate the mutual conductance
or “slope” of the valve which may
be defined as the ratio of the small
change in plate current to the small
change in grid voltage causing it,
the plate voltage remaining con-
stant, and really represents the con-
trol of the grid voltage over the
anode current.

Mutual conductance is measured
in milliamps per volt for conveni-
ence, although the “mho” is the unit
which is equal to 1000 ma per volt.

If we referred to a mutual-char-
acteristic curve and found, for a
fixed plate voltage and a grid vol-
tage change from -3 to 3 volts (6
volts) produces a change in plate
current from 5 mA to 10 mA, the
mutual conductance will be approxi-
mately .83 mA per volt,

Amplification Factor

Amplification factor may be de-
fined as the ratio of the small
change in anode voltage to the
small change in grid voltage re-
quired- to produce equivalent small
changes in plate current.

If, with a certain valve, we were
to vary the grid voltage from —4 to
-2 volts (2 volts) and this altered

the plate current, say, 5 mA and-

then returned the grid to —4 volts,
and then varied the anode voltage
until it produced an alteration in
the anode current of 5 mA, which
we found was a reduction of 20
volts, the amplification factor equals
20/2 — 10. This simply means that
the grid has ten times as much con-
trol over the plate current than the
plate voltage.

Amplification factor may be rep-
resented by the letter “m” and is a
pure number which cannot be rep-
resented by units.

) A.C. Plate Resistance

A.C. plate resistance or “imped-
ance” is the ratio of the small
change in plate current to the small
change in plate voltage causing it,
while keeping the grid voltage con-
stant.

i
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Now, if the anode current of a
valve is 20 mA for an anode voltage
of 200 and is reduced to 18 mA
when the anode voltage is altered
to 150 volts, the impedance will

equal 50 volts/2mA = 50,000/2 =

25,000 ohms.
The impedence of a valve is rep-
resented by ‘“ra.”
Relationship
It can be shown that amplifica-
tion factor is equal to mutual con-
ductance multiplied by the plate
resistance.
Screen Grid
The triode valve was for some
time regarded as perfect for the
functions it had to perform, until
there canie a new development
which made the valve far .more use-
ful in many ways. "
Between the grid and plate of a
triode valve there exists a tiny
capacity which can cause serious
trouble in some applications by pro-

PLATE

FILAMENT eilament
@ ®)

CATHODE

55. © @

viding undesirable coupling between
the plate (or output circuit) and
the grid (or input circuit), This
drawback can be obviated by
placing yet another element within
the valve, increasing the number to
four. '

This new element — generally
known as the ‘“screen grid”—is in-
terposed between the control grid
and anode. In order that it will not
have any detrimental effect on the
electron flow from the filament to
the plate, a positive potential is
applied to it approximately equal in
value to the potential of the elec-
tron stream at the point where the
screen grid is inserted.

Thus this grid does not obstruct
the flow of electrons, but provides
an effective electro-static shield be-
tween the grid and plate that
greatly reduces the capacity be-
tween these two elements. As this
type of valve is fitted with four

Fa54 @
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elements it is known as a “tetrode,”
the theoretical symbol for it being
shown in Fig. 55(a).
Secondary Emission

It has been shown that the elec-
trons travelling to-the plate can hit
it with sufficient force to dislodge
electrons from the anode material
which are emitted; these emitted
electrons in certain cases may ex-
ceed the number of primary elec-
trons. In a triode valve this is of
no consequence as the negative po-
tential of the grid will repel thern,
but in a tetrode where the screen
is kept at a fairly high positive
potential it will attract these elec-
trons and a fairly heavy screen
current may flow.

Suppressor Grid

To overcome secondary emission
effect in a tetrode, another grid is
introduced between the screen and
the plate; this is known as the
“suppressor grid,” which is kept at
cathode potential and will repel the
electrons as the control grid in the

triode, so that the secondary elec-

trons will be attracted back to the
anode. .

This gives us the “pentode” or
five-element "valve.

In some types of pentodes, not-
ably those of the output variety, the
suppressor is connected to the
centre point of the filament in the
case of battery valves (Fig. 65 (b),
and to the cathode in the case of
indirectly-heated valves (Fig, 55c).

In RF pentodes the suppressor
grid is not connected internally to
the filament or cathode, but the
connection from it is taken out to
a separate pin in the valve base
(Pig. 55d). '

The Triode Amplifier

Imagine an alternating voltage,
equivalent to a signal, is applied to
the control "grid, which has been
given a bias of -5 volts (Fig. 56).
The first peak of the curve (S1)
has a peak valve of 8 volts, and so
reduces the bias to —2 volts, taking
the operating point in the opposite
direction to *C.” In other words,
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A WELL-TRIED REFLEX CIRCUIT

READER who was out to try
Aa new circuit once alighted

upon the “Everett” detector

(May, 1944), and, hearing
that it amplifies intermediate fre-
quencies, detects the signal and am-
plifies: the audio frequency pro-
duced, he expected remarkable re-
sults. He was immediately overcome
with disappointment, so he fumbled
with the circuit for a while, failed
to get the "expected amplification
and finally discarded the detector in
disgust. It so happened that, all

¥

. By
S/Ldr. S. J. Watson
RAAF, Pt. Cook
Victoria

R R R R A R R B

unknowingly, he was rejecting a
good detector. What then was the
trouble? There was nothing the
matter with the circuit; it was the
experinenter—he was suffering from
malady called “gullibility” and he
had swallowed something he had
read somewhere about the wonder-
ful “properties” ‘of the detector.
Alas, it is too late now to raise that
reader from his grave, but by read-
ing the explanation about to be
given, you (yes, YOU, dear reader)
can save yourself from his fate be-
fore it is too late. .

Look at the circuit shown in
Figure 1. You will see that if a

carrier of E volts peak is developed
across the tuned circuit it is applied
between grid and earth. Now, let
us consider a positive half-cycle at
the grid; then we put a 4 sign on
the grid to denote this. This in-
creases the valve current temporar-
ily, which in turn produces an in-
crease in the potential E1 across
the cathode impedance. Again, we
use a plus sign at the top of the
r.f. choke to denote an increase in
potential above earth. The actual
difference in potential between
cathode and grid is now E-E1, and
you can see that if this were ever
zero the valve current would have
no a.c. component and we would
have argued ourselves into an un-
tenable situation. The fact is that
it can never be zero, and E1 must
always be less than E, although it is
true that their differences can be
very small.

Now you will see that this is
rather unfortunate because E1 is
the voltage between the anode and
cathode of the diode detector, so
the diode gets less carrier than if
we had fed it directly from the
tuned circuit. And, believe it or not,
the system is a voltage reducer in-
stead of a voltage amplifier as far
as the carrier is concerned.

Detection in the diode takes place
in the conventional manner, and if
Rl is large the impedance of the
diode circuit is large, because diode
current flows only" during a tiny
fraction of the carrier cycle. You

coit

6G8G
or 6BBG I
: . 'l-

FG.l.

v ¢

. plifiers,

are now beginning to wonder what
we have gained so far. Well, it is
only this: that the diode does not
damp the tuned circuit as in the
conventional diode detector. The
tuned circuit of Fig. 1 finds itself

‘across an extremely high impedance

in the grid-cathode circuit and is
therefore subject to only negligible
additional damping. This can be an
advantage in special types of am-
but with ordinary well-
designed diode circuit (R1 = 1 meg-
ohm) the diode can be placed across
a tuned circuit and the Q is reduced
by a few per cent only (less than
5%). If you are building an average
receiver, therefore, you will gain
nothing in changing from a diode
to the Everett circuit.

The audio is applied to the grid
as shown, and is amplified in the
usual manner. If the valve is under
good Class A bias conditions, both
r.f. and a.f. can be applied together

_to the same grid without any ill

effects on the quality of the output.

Our unfortunate reader who
passed away in the first paragraph
was probably searching for the cir-
cuit of the true reflexed amplifier.
This would certainly have saved his
worthy soul as it would have given
him an excellent case of i.f. am-
plification, detection, and audio am-
plification all in the same valve,
with the additional feature of very
high gain and low distortion. Look
closely at Figure 2, and the differ-
ences between it and Figure 1 be-

(Continued on page 30)
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MICROPHONES

(Continued)

in temperature reduces the response
in this region and also the higher
frequencies. Moisture and dirt par-
ticles invariably collect between
the plates of the microphone which,
result in large ‘“plopping” noises in
the output of the amplifier.

For a number of years the con-
denser microphone was almost ex-
clusively used in high quality sys-
tems and, with careful mainten-
ance, is a good instrument, having
a -frequency response from 30 to

9,000 cps. Due to the disadvantages

as outlined above, together with its
lack of portability and ruggedness,
its use to the studio is restricted.
No noise is generated by the micro-
phone itself, so very low sound
inputs are within its capabilities.

Crystal Microphones

The crystal microphone depends
for its action on the piezo-electric
effect of rochelle salt crystals,
which are double tartarate of so-
dium and potassium. If the crystal
is correctly cut it will develop
charges of opposite polarity on its
faces when subjected to mechanical
stresses—the greater these stresses
the greater the charge developed.
When the sound energy directly

actuates the crystal it is known as
the “grille” type.

In the grille type of microphone
a number of crystal units are ar-
ranged to assist each other, con-
siderably increasing the sensitivity
of the wmicrophone. A single cell
microphone has an output of -90
db., while a multicell one may have
an output as high as —68 db. The
cells are connected in series parallel
when a long lead is used between
the microphone and amplifier. If
the amplifier and microphone are
close, the cells are connected in
series. A grille microphone may be
so designed that its frequency re-
sponse is uniform to 17,000 cps.

The sensitivity of a crystal unit
can be greatly increased by the use
of a diaphragm as a coupler be-
tween the relatively low impedence
of the air and the high impedence
of the crystal, only a single crystal
unit is required in this sytem to ob-
tain reasonable output. The dia-
phragm may consist of specially-
treated fibre connected to a bi-
morph element by a pin. This type
of microphone is semi-directive, but
with the diaphragm facing the ceil-
ing of the room it is essentially
non-directive. Long cables may be
used to connect it to the amplifier,
and the frequency response is sub-
stantially flat, from 100 to 5,000

cps, with an output of about —48 db.
" The piezo-electric temperature
operating limits of rochelle salt lie
between —40 degrees and 130 de-
grees F.; temperature changes will
cause a variation of the output vol-
tage if the load impedence is com-
parable to that of the crystal. If
the crystal is subjected to tem-
peratures in excess ‘of 120 degrees
F. for several hours, it-will be per-
manently adversely affected.

A volume control should never
be connected between the micro-
phone and the amplifier, as there
will be a resulting loss in the low
frequency response.

This type of microphone has for
its advantages, as well as those al-
reddy’ outlined, lightness of weight,
ruggedness, ease of maintenance,
and no battery supply is necessary;
it is also practically impossible to
be acoustically overloaded. It is
evident that this grille crystal
microphone is a particularly excel-
lent instrument.

Dynamic Microphones

The dynamic or moving coil
microphone consists of a former
invariably of aluminium—in order

?

to obtain a -maximum ratio of con-

ductivity to mass—on which is
wound a coil consisting of a num-
ber of turns of either very fine

igunne
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IMPROVEMENTS WANTED

[ 3L RE IO BT {81 TH {8 10 FICTE ST TR NE IC TR O L HIE DT PIL BT IRL R RE R D10 813 BT EY 41 1)

HRIBISNRIEDRIRIBS}

(E HE R BT ST AT T

h1 113 HiE O

ARMY

Melbourne
Sydney
Adelaide
Brisbane
Perth
Newcastle
Hobart

31 Spring Street

117 Pitt Street

232 North Terrace

289 Queen Street

Gledden Building, Hay Street
Aero Club, Broadmeadow

94 Melville Street

INVENTIONS DIRECTORATE
WILL PROVIDE FINANCE AND
SECURE TECHNICAL ASSISTANCE TO
DEVELOP EVERY SOUND ACCEPTABLE
SUBMISSION FOR HELPING THE
NATIONAL WAR EFFORT.
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Telephone MU 9611

” BW 3871
., Cent.8127
' B 6662
. B 7763
» Ham. 919

,, Hobart 3985
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ANOTHER HINT FOR HIGH FIDELITY

ECENTLY we mentioned in
R passing that “the output
transformer in particular
was a husky affair, having
lots of iron and copper.” We can
say lots more about it than that.
Output transformers are apt to
be on the skimpy side. They handle
the power all right, but the core is
run at such a high flux density that
there is third-harmonic distortion.
This probably does not make much
difference in most applications, but
in a high-fidelity job you have to
guard against introducing distor-

* tion anywhere.

Also, the efficiency of the smaller
transformers is not too good. We
have never made accurate measure-
ments, but, the increase in available
power is often quite noticeable when
a well-designed transformer is sub-
stituted for a cheap one.

A transformer may have to
handle only a few watts of signal,

yet it has more of a job to do than
the power rating would indicate.
For instance, suppose a pair of
2A8’s supply 7 watts to a 2%4-ohm
voice coil. The primary must handle
60 ma. of DC plate current plus
about 44 ma. of AC signal current,
making a total of about 74 ma.
Secondary current is about 1.6 am-
peres. The a.c. voltage on the
primary is about 160 volts r.m.s.,
plate to plate. This current re-
quires more copper and this voltage
needs more core than you will
usually find in transformers of 7-
watts rating. ‘

As a matter of fact, the output
transformer should be almost as
large as the power transformer in
a self-contained amplifier.

The obvious solution to this is
to buy a good transformer. This is
an excellent solution —if you can
find any these days. However, your
junk box may be able to help you

RADIO AFFECTS HOMING PIGEONS

The -United States Signal Corps
has brought the use of homing
pigeons to new peaks of service in
the science of military communica-
tions but it has not yet solved the
mystery of the strange instinct that
drives these birds with such cer-
tainty to their proper destination.

The mystery is deepened by the
apparent, though not conclusive,
proof that pigeon-instinct is directly
affected by radio waves. A recent
series of tests by the Signal Corps
supports the belief that radio trans-
mission confuses the birds and re-
tards them in fulfilling their flying
missions.

Three successive tests, with three
different groups of birds, were re-
cently made and all brought vir-
tually identical results. Each group
consisted of ten birds, and was sub-
divided into two smaller groups of
five birds each, All were held in a
radio station just ten miles from
their home loft. While this radio
station was transmitting, the first
five were released; and about 15
minutes later, with the radio station

gsilenced, the second five were
liberated.

These birds released while the
station was transmitting seemed
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completely bewildered. They circled
erratically, very close to the station,
for 15 or 20 minutes, then took off
uncertainly for their lofts, requir-
ing a total of 42 to 52 minutes to
complete the ten-mile flight. The
birds that were released while the
station was silent made the usual
brief circling, then took off
promptly for the home loft with
no confusion whatever, covering the
total distance in 18 to 21 minutes.
There was very little difference in
the results of the three tests. In

every case the birds that were ham-:

pered by radio transmission bungléd
their tasks. In every case where
there was no transmission the birds
performe® with the easy confidence
which pigeoneers have learned to
expect. All the birds were of similar
type and training. All flew under
practically identical conditions of
wind and weather. Not a single bird
upset the theory of flying noticeably
better or -worse than his mates
under the same handicaps or ad-
vantages. .

As the Signal Corps is slow to
accept any theory on the basis of
a few tests, there will be many
more befqre the connection of radio
with the homing instinct is con-
clusively established.

evén if your dealer cannot. A power
transformer makes an excellent
output-coupling device, so good that
we often used them before the war
when dealers’ shelves had what you
wanted.

The power transformer is run
“backwards.” The high - voltage
winding is connected to the push-
pull plates with the centre tap be-
coming the “B-}-” connection. The
low-voltage winding becomes the
output winding. Filament windings
connected in series will often pro-
vide the proper impedance for voice
coils, or the 115-volt winding may
be ‘'used to couple to a line. It is
easy to figure the various combina-
tions if you remember that the im-
pedance . ratios are the square of
the voltage ratios.

In using power transformers for
outputs, we usually removed the
primary and all of the filament
windings, leaving the high-voltage
winding intact. We then wound on
a new, secondary of heavy wire with
just the right impedance. Voice
coils have such low impedance that
only a few turns are required. Be
sure to count the turns in the old
primary as you remove it. This will
enable you to figure how many turns
you will need in the new winding.

Perhaps an example will help.
Suppose your transformer has a
115-volt primary and a 750-volt
centre-tapped secondary, and sup-
pose that you find the transfornier
has a 690-turn primary. From the
ratio of wvoltages you know that
there are 6.52 secondary turns for
each primary turn, so there must be
4500 secondary turns. To couple
push-pull 2A3’s (5000 ohms plate-
to-plate) to a 1.26-ohm' voice coil,
the impedance must be in the ratio
of 5000, to 1.25, or 4000 to 1. The
turns ratio must be the square root
of this or 63.2 to 1. We found the
secondary had 4500 turns, so the
new secondary should have 4500
divided by 63.2, or 71 turns.

Modern tubes have largely made
obsolete the power transformers
having combination 2%-, 5-, and 73-
volt filaments. Many dealers still

"have such transformers in stock and

are offering them at attractive
prices and without priority, They
are worth consideration as output,

transformers.
—William A. Ready.
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Shortwave /eview

NOTES FROM MY DIARY

MAYTIME
May is the time considered by
some for poets and love-song

writers, whilst to others it brings
up thoughts of one-time riots in
Paris, now happily a time of re-
joicing in Moscow, but, as for my-
self, I think the first week of May,
1945, will long be remembered as
the time of the 'Frisco Frolics.
The Californian shortwave sta-
tions, apparently feeling the carni-
val spirit that preceded the ’Frisco
Conference had been followed by
a little gloom in the War Memorial
Opera House, decided it was about
time the distributors of entertain-
ment by radio gave the world a
brighter picture of the generally
gay city. Well, kicking up their
heels, adopting a caprcious air with
very few exceptions they certainly
went wild, threw off their familiar
wavelengths, as good as said, “No-
body knows where I am.” And, by

jgve, they were pretty well correct..

Well, the hunt on my part lasted
about a week, and I think I now
have them fairly well tabbed. Else-
where in this issue I am showing
a list T have compiled. I enjoyed
the chase and would not have
missed it for worlds, but I do grieve
about the programmes I did not
hear.

Listening to, and recording in
the manner suggested, the semi-
monthly (given on 1lst and 15th—
the 2nd and 16th in some instances)
readings of the schedules enables

one to see at a glance the fine
programmes offered by the Armed
Forces Radio Service, justifying the
claim of Col. Thomas H. A. Lewis
that one of the greatest American
Forces fighting the war was trans-
mitters and receivers—words ahd
ideas — “Victory through Air
Power.” Add to the schedules you
hear, the contribution from the U.S.
Office of War Information and you
certainly have a programme to suit
all tastes.

But, to avoid interruption, I wish
the ’Frisco transmitters would give
us better notice.

Perhaps we have become accus-
tomed to regard the BBC as the
yardstick by which all shortwave
stations are gauged. In the Pacific
Service particularly, a week before
the decided-on change takes place,
we- are reminded over and over
again, and if lucky enough to have
George Henschel on duty that week,
bless her soul, you are told so often
—you could memorise it.

But, with all their shortcomings;
the ’Frisco announcers can run
rings around what I take to be the
technical operators of the East
Coast stations, who seem to garble
the call-signs and frequencies more
because they are compelled to do so
by a regulation of the FFC than
any desire to let some poor listener-
in thousands of miles away know.
One would expect them to be proud
they were connected with an or-
ganisation capable of instantly
reaching most corners of the world.
And, if they only knew how many

CONDUCTED BY

of us were sitting very often with
headphones for long periods almost
breathless, just to know to whom
we were listening, or some sort of
verification of our anticipated call
and that it was altogether from a
selfish point of view, we in our turn
anxious to let the station know of
our logging, I am sure they would
give those calls a little slower and
with better enunciation.
Shades of KZRH

In May issue I gaid I would not
be surprised to‘hear our old friend,
KZRM, Manila, any day, but it now
looks as though it may be KZRH
that is first in. Many readers of
these pages will remember Don Bell
of KZRH, one of the most popular
war commentators who through that
station, because of his fearless ut-
terances, had a large audience in
this country.

Don made his last broadcast from
KZRH on December 81st, 1941, and
about six months later we read that
he had been tortured to death by
the Japs.

Fortunately, this was untrue.
Imagine my delight when I heard
the announcement over KWIX,
’Frisco, 9.85mc, at 6.15 p.m. on
Friday, 25th May, that Don Bell was
there in the studio and would speak.
Almost immediately the old familiar
voice told of the fateful night of
December 381st, 1941, and Mr. Bell
said that a few hours after his
broadcast the stgtion was blown up
by the Japs, and a couple of days
later they took possession of it.

Since then, all sorts of things

L. J. KEAST

"7
&’a infaroir
Sole Australian Concessionaires:

GEORGE BROWN & CO. PTY. LTD.

267 Clarence Street, Sydmey
Victorian Distributors: J. H. MAGRATH PTY. LTD., 208 Litle Lormdate Street
Meibourne

IMATE

L. 4.2447 ’{‘"

As the Ultimate factory is en-
gaged in vital war production,
the supply of Ultimate com-
mercial receivers cannot be
maintained at present.
SERVICE: Ultimate owners are
assured of continuity of ser-
vice. Our laboratory is situated
at 267 Clarence Street, Sydney,
Servicing of all brands of radio
sets amplifiers, as well as Rola
Speakers is also undertaken at
our laboratories.
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ALL TIMES ARE EASTERN AUSTRALIAN
STANDARD TIME

Pressure on space only permlts of un-
usual Loggings or alterations in schedules
or frequencies.

Readers will show a gratefuj considera-
tion for others if they will notify me of
any aiterations. Please send reports to

J. Keast, 23 Honiton Avenue W.,
(z:crlingford Urgenl' reports, ‘phone Epping

OCEANIA

»

28.78m

Australia

VLN-9, Sydney . ... 10.42mc,
Heard at 3.15 p.m. (Young).
See Station Changes for several altera-

tions in D.O.l. overseas service.
»

Guam

KU5Q, Guam ... .... ... 15.60mc, 19.23m
Heord ot 3 pm. (Young).

‘KU5Q, Guam ... ... ... 9.287mc, 32.30m
Good sagnol at 9.30 p.m. (Young)

New Zealand ’

ZLT-7, Wellington 6.715mc, 44.67m
Good at 7.15 p.m. (Young).

Philippines

WVLC, Manila ... ... ... 10.38mc, 28.88m
Heard at 3.15 p.m. (Young). (This

looks like a new frequency.—L.J.K.)

WVYLC, Manila ... ... ... 9.295mc, 32.28m
Good at 7.15 p.m. (Young).

AFRICA
Algeria

AFHQ, Algiers ... ... ...

6.04mc, 49.67Tm
Announces as . “Voice of America in
North Africa.”” At 8 a.m. with news in
English (Gillett).

Belgian Congo

RNB, Leopoldville 9.785me, 30.66m
Good in news at 4 p.m. (Miss Sander-
sonj.

French Equatorial Africa

FZl, Brazzaville ... . 9.435mec, 31.78m
This is my regufar 6.30 a.m. dance
music entertainment. This 50KW trans-
mitter is normally R9 at that hour
(Clack).

XGOY, Chungking 11.920me, 25.17m
Now opens at 7 p.m. with news, closing
at obout §28 Then moves to 9.805mc.
—L.J.K

KGOY, Chungking 15.190m¢, 19.75m
Heard calling KQJ, ‘Frisco, on Monday,
28th May, in test transmission at 8.35
a.m. At 8.49 announced, ““You are lis~
tening to the International Shortwave
station, XGOY, Chungking, broadcasting
on 15,190 kilogycles. We have been on
the air for the last 35 minutes in test
transmission with . KQJ, San Francisco.
We will now leave the air to come back
in 10 minutes on 15,190ke, calling U.S.
Forces in Pacific, and bringing latest
news.” Signal was quite good when
calling KQJ, and their reply on 18.02mc

was fair, but | could not hear XGOY
when calling the Pacific. Morse beat
me.~—L.J.K.
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XGOY, Chungking ... ... 9.805mc, 30.58m
See New Stations.”

XGOY, Chungking ... 7.153mc¢, 41.96m
Opens at 8.35 p.m. in paralle] with
9.805mc (see ‘New Stations”). Fair

S|g|r_1<lebut morse and noise is prevalent.

Great Britain

BBC, London

GRV .. . .. 12.04mc, 24.92m
Vﬂry ‘fair at 9 a. m {Young).

GVX ... ... 11.93mc, 25.15m
Heard at 2 pm (Young)

GWP ... ... ... .. . 9.66mc, 31.06m
0.K. at 5.15 p.m. (Young)

GRI 9.41mc, 31.88m

Very good at 2 pm " CB.S. programme
to 1.15, then relays Big Ben and BBC
Spanish transmission (Cushen).

GRS ... ... ... .. 7.065mc, 42.44m
Good at 6.30 a.m. ).

(Young
India
YUD-5, Delhi ... ... ... 17.835mc, 16.83m
Heard in -afternoon now. News and
P.O.W. messages 12.45 p.m. (Cushen).
YUD-9 ... ... ..o L . 15.35mc¢, 19.54m

Calling the Far East with news and
music at 7.30 p.m. (Miss Sanderson).

... 9.68mc, 30.99m
“Services Broodcoshng System, Delhi,
heard on this frequency till closing at
11 p.m. Good signal but mixed with
VLW-6 (Cushen).

UNITED STATES OF AMERICA

San Francisco unless otherwise mentioned.

BF ... ... ... .. . 21.61mc, 13.88m

Not heard for a Iong hme now (Gaden).
KROV ... ... ... ... .. 17.78me, 16.87Tm

Nice signal around 7 a.m. (Gaden).
KNBC ... ... ... ... .. 17.78mc, 16.87Tm

Heard a few times in a.m.; not as good

as KRHO (Gaden). Heard until 2.45
p.m. (Cushen).

KGEX ... ... ... ... ... 15.2Tmc, 19.72Zm
News at noon (Miss Sanderson). Good

reliable station right through from 7.15
a.m. till c(osing at 1.15 p.m.—L.J.K.

KNBA ... ... ... ... ... 15.15mc¢, 19.81m
Good till 2.45 p.m. (Cushen, Miss San-
derson).

KRCA ... ... ... ... .. 15.12mc, 19.84m
Heard till 3 p.m. (Cushen).

KwWID 11.8Tme, 25.27m
Was a surprise one afternoon—ciosed
at 3. Was on the improve towards the
end and would have been good in about
half an hour {Gaden}. (Schedule is
2.15-3 p.m.—L.J.K.)

KGEX
Very good from 5
Sanderson, Cushen}.

KCBF ... ... e
Fair from 5-6.45 pm (Gaden, Cushen,
Miss Sanderson). (Best of the 25-ers
down here.—L.J.K,)

11.79mc, 25.44m
(Gaden, Miss

11.77mc, 25.49m -

KROJ . 11.74mc, 25.55m
Heard in afternoon but not as good as
KGEX {(Gaden, Cushen). {(Has replaced
9.89 from 5-6.45 p.m.—L.J.K.).

KGEl ... ... ... ... .. 1.73mc, 25.58m
Blotted out by GVV at S p.m. (Cushen).
KRCA 11. 145mc 26.92m

Heard at fair volume in late afternoon
(Gaden). Heard from 5 p.m. with
KES-2. .News on the hour (Cushen).

Kwy . ... 10.84mc, 27.68Mm
Good ‘at’ 8 p.m. (Miss Sanderson). (Yes,
is a surprisingly good signal and con-
tinues till 11 p.m.—L.J.K.)

KWIX ... ... 9.85mc, 30.44m .
Best of the ‘Friscians in late afternoon
(Gaden).

KCBA ... ... ... ... ..
Very good from 5 p.m.
Sanderson).

KRHO ... .. 6.12mc, 49.02m
Back here cgcnn after being on 9.59

m.c. from 18-25th April (Cushen).
l )

U.S.A.
Other thon ‘Frisco
WRUW, Boston ... 7.75m¢, 16.90m
Fair from 9.30-11.75 om (Clshen).
WGEOQ, New York ... ... 15.33mc, 19.5Tm
Very good at night (Gaden).

9.75mc, 30.77Tm
(Goden Miss

WNRE, New York ... ... 15.28mc, 19.63m
Fair at night (Gaden). Reported test-
ing at 4.30 p.m. (Cushen).

WLWS, Cincinngti 15.20me¢, 19.73m

Very good at nlgn(" (Gaden).

WOOC, New York ... ... 15.19m¢, 19.75m
Opens at 7.30 a.m. (Cushen). (Think
you will find they are on pretty well
all night and from a little after 6 a.m.
Very often ruin KROJ right through till
KRQJ closes at 7.45.—L J.K.)

WOOW, New York ..
Heard at 7.30 a.m.
closes at 9.15, then opens at 9.30
on 11.145mc, 26.92m.—L 3.K.)

WGEA, New York ... 11.84Tmc, 25.33m
Good at night (Miss Sanderson, Gaden).

WLWL-1, Cincinnati .... 11.810mc, 25.40
Closes at 9.15 a.m. (Gaden).

WOOW, New York ... 11.145mc, 26.92m

11.87me, 25.27m
(Cushen). (Thinly

Splendid reception at 11 a.m. (Gaden).
WNBI, New York ... 9.67mc, 31.02:

Opens at 8.45 p.m. (Cushen).
WNRA, New York ... ... 9.85mc, 30.44m

Puts in an R7 signal when KWIX closes
at 845 p.m. I mornings good tiil
about 10 o’clock, then fades out and
comes back again at 1 p.m. with an
R3-4 signal (Clack).

WOOC, New York ... ... 7.82mc, 38.36m
Opens well at 9.30 a.m. (Goden).

WRUW, Boston ... 6.04mc, 49.66m
Heard openln ot 11.30 a.m.—very poor

(Cushen) . in N.Z. means N.G.
Sw.—L)
SOUTH AMERICA
Brazil

PRL-8, Rio de Janiero, 11.715mc, 25.61m
Is very good strength some mornings,
announcing as “This is the Voice of
Brazil coming to you from Rio de Jan-
iero’ in their English transmission be-
tween 5.30 and 6.10 am. (Gillett,
Cushen).

PRL-7, Rio de Janiero, 9.72mc¢, 30.86m
Heard till 2 p.m. on Sunday at very
fair strength with usual Spanish pro-
gramme and announcements (Cushen).
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Speedy Query Service

Conducted under the personal supervision of A. G. Hull

H.5.C. (Pacific) wants plans for
building a portable set of which a
full kit of parts is available.

A.—Sorry, but there is no such
thing as a kit of parts these days.
The manufacture and use of radio
components is under the control of
the Radio and Signal Supply Direc-
torate, Ministry of Munitions. Com-
ponents are only supposed to be used
for the construction of equipment for
the Forces or for the maintenance of
existing receivers. Some parts are
readily available for replacement pur-
poses, but items such as metal bases,
gang condensers, and loud-speakers
are under strict control.

* * *
" P.E.P. (Torrensville, S.A.} has
built an amplifier using Radiotron
circuit A504, with a Rola G12 on a

REFLEX
(Continued)

come immediately apparent.

The modulated i.f. signal from
coil 1 is applied directly between
grid and cathode. The amplified
output from coil 2 is detected at
the diode and the a.f. demodulation
component is applied between grid
and cathode via the coupling con-
densor C, and gives an amplified
voltage across the resistor in the
anode load circuit. The a.f. is not
affected by any of the i.f. com-
ponents in the circuit, and the per-
formance is exactly the same as if
two separate amplifiers were used.
This circuit may provide the solu-
tion to many problems in these days
of hard-to-get components. The
other diode is available for A.V.C.
if it is required.

Two points are worth noting.
Firstly, the reflexted® amplifier must
be the final i.f. amplifier in the
receiver. Secondly, a tiny a.f. vol-
tage is developed across the cathode
bias-bypass combination; and this,
being between grid and cathode,
gives rise to a little audible
signal in the speaker even when the
volume control is turned completely
off. This “minimum volume” defect
is generally negligibly small and is
entirely eliminated, of course, if a
gain control is used before the re-
flexed stage instead of the volume
control as shown.

Page 30

yard square baffle board, but is not
satisfied with the low note response,
which, he says, "if the outfit is oper-
ated loud enough to rattle the roof,
the lows do come to life, but at lower
volumes it seems that some sort of
loading horn is really essential.”
A.—We cannot see any reason why
the outfit should be short on low
notes, apart from the normal way in
which all amplifiers tend to sound
better at moderate to high volume
levels. You have to have power to
reproduce the thumps and that is all
there is to it. A properly designed
loading horn would tend to flatten out
the normal low note resonance of the
speaker and would give you an im-
pression of still less low-note response.
A poorly-designed horn would give
you a greater low note resonance, but
we doubt if this is going to prove
satisfactory. We feel inclined to doubt
your statement that the pick-up shows
plenty of bass. Normally the Zephyr
is fairly high-pitched unless’ using a
1 megohm volume control ond care
is taken to avoid shunting this load-

-

NOTICE .
PICKUP WANTED

Of Magnetic High Fidelity
Type such as “Audox,’”” H.M.V. 25,
Gorrard Senior. Will purchose ot
reasonable price subject.to trial and

perfect condition. Please advise
terms to—
Mr. R. T. BATE
272 Park Road
Lidcombe

ing in any way, such as with long
input leads or leads which are en-
cased in metal shielding. Then, of
course, there is the matter of record-
ings; are you sure the lows are on
the records? This seems to be one
case where an ordinary ’/condenser
across the speaker’’ type of tone con-
trol could be hondy if used intel-
ligently.

* * *

D.C. (A.LLF.) wants a circuit for a
modulated oscillator using two A609
type valves. He also asks, “‘Is there
any advantage in using three i.f.
transformers with an r.f. stage ahead
of the oscillator, or could two sen-
sitive i.f. stages be best?’’

A, —Sorry, but there is nothing
avoiloble in back numbers with a
circuit to suit you. With regard to the
lost question, we presume you mean
three i.f. stages, not three i.f. trons-
formers, as the latter would be used
with two i.f. stages. For specidl pur-
poses, such os extremely sensitive and
selective communications - type  re-
ceivers it would be possible to design
a set with three i.f. stoges, keeping
the gain down on each stage and
allowing for sharp selectivity, but with
a flat-topped characteristic, so that
the overall performance would be
better than normal with two i.f.
stages, but it is a matter of fine
points, For normal dual-wave sets it
is possible to get ample selectivity
and sensitivity with a single i.f. stoge.

#* * *

A.C. (Castlemaine) points out that
in the articles on the cothode follower
we did not give the value of the
centre-tapped resistor acrass the fila-
ment.

A.—This can be any volue from 25 ‘

to 100 ohms, or you can use the
centre-tapping on the terminal. strip
of the power transformer if one is pro-
vided for the filament winding. The
bias resistor value will depend on the
actual resistance of the speaker trans-

)

former winding, the two resistances in *

series need to make up something
between 350 and 750 ohms in ail.
e * e

R.C.D. (Grafton) and others, en-
quiring about further data on ampli-
fiers using the cathode follower
system.

A.—No, so far we have not been
able to go any further with tHese am-
plifiers, the problem being to get a
satisfoctory type of ‘audio transformer,
with o high ratio step-up and the right
characteristics. There does not seem

to be any chonce of these being placed -

on the market until things get back
to normal. A thought is to use an
ordinary ‘amplifier to drive a pair of
caothode-coupled valves, practically
considering these two as simply a form
of coupling between the amplifier and
the speoker. Even so, this arrangement
would call for a special audio trans-
former. As mentioned in the original
articles on the subject, the output
valves need a signal input of about
300 volts, and there is no easy way
of getting this signa!l. olLts more will
be heard of cothode-couplers later,
* * *

J.HP. (Goodwood, S.A.) wants
transit gears for a Presto cutting head.
Can any reader help?
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