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Commercial Radio Achievement

. HE achievements in wireless during the last
. few weeks have not only been remarkable,
" but they follow so closely one upon another
" as to dazzle the imagination of the most ex-

perienced experimenter. Feats that a few
0 would have been regarded ‘as revolutionary
‘ing this time become ecommonplace,

1ch eredit cannot be given to those workers in
-alia, New Zealand and England who have been
mtal in achieving such success in the field of
i1 short wave telephony.

the amateur and experimenter cannot achieve any con-
siderable measure of success without reliance upon the
work of these men.

IN 1898 Sir Oliver Lodge in his patent for syntonic

wireless telegraphy, obtained more prolonged oseilla-
tions and better selectivity. This was followed a few
vears later by Marconi’s invention of coupled cireuits,
enabling more energy to be transmitted and greater
selectivity still to be obtained. In 1913, Messiener pro-
duced continuous oscillations by re-action, thus bringing
into existence the regenerative circuit, used by practi-

e Christmas issue of RADIO will contain, among other leading features, full construc--
nal details for building several Crystal-valve circuits.

ng novel in the way of switch control.

\DIO will be on Sale everywhere on or about December 18. Order your copy now!

These receivers will embrace some-

ot contemplate the results achieved, however,
ut remembering the great work of and the debt
le by the experimenters of to-day to the research
nd inventors who have so truly laid the founda-
vhich the advancing science of wireless is to-day

Maxwell’s mathematical calculations as to
:mee of ether waves; Hertz’s demonstration of
ypagation, and Marconi’s application of the
y work of these scientists to practical wireless
y were probably the most brilliant efforts of
d half of the last century.

inventors and research engineers in connection
ommercial wireless who have built the founda-
which we to-day rely are too numerous to men-
a few principal ones will serve to show that

cally every experimenter to-day. Franklin, a research
engineer of the Marconi eompany, utilised the same prin-
ciple for the elimination of losses with receiving ecircuits.

WITH wvalves it should be known that all the inventors

and inventions that have to do with the development
of the thermionic valve have been linked with com-
mercial radio interests. Dr. J. A. Fleming developed
the so-called Edison effect in 1904, while, as is wel
known, the third electrode or grid was the work of Dr.
Le de Forrest in 1907. In 1914, Liangmuir, of the re-
search staff of the General Electric Company of America
produced hard thermionic valves and thus eliminated
ironisation.

ames what the
1terests.

IT can thus be seen even from the
world owes to its commercial w

AR READER! WHEN YOU HAVE FINISHED WITH THIS COrx OF ““RADIO’’ LEND IT
TO A FRIEND — DON'T KEEP A GOOD THING TO YOURSELF!
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nce Receiver

ine Stage of Radio Frequency Amplification and Detector

NTIL quite recently, many
experimenters have been
satisfied to ‘‘carry-on’’
with their single - valve
sets, a few adding a stage

lio frequency amplification
ronger signals were required
elephones.

requests, however, have been

| of late, for instruections to
two-valve receiver, using one
radio frequency amplification
ector. This, no doubt, is due
success of brother experi-
who have succeeded in read-
American amateur stations

enable them to hear stations in for-
eign countries.

Anticipating requirements, we pub-
lish in this issue, the diagrams and
instructions for building a two-valve
receiver, which will give good results
over long distances, when head-
telephones are used.

The two most commonly-used
methods of coupling radio frequency
amplification to a detector are known
as the tuned anode and transformer
coupled methods. In Australia, both
ways appear to be equally popular,
but on this occasion we will deal with
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1.—Diagrammatic sketch of the two-valve recefver.

Ec.‘l. e

Values of the various

onent parts are as follow:—C1, .001 mfd. capacity; C2, .0003 mfd. cap.;
mfd.; C4, .0003 mfd. cap.; C5, .02 mfd. cap.; R1 and R2, 10 or 30 ohms
(according to make of valve); R3, 2 megohms.

ny readers desire to have a re-
rapable of doing likewise.

'eat number of enthusiasts to-
e more or less satisfled with the
they have achieved with their
valve sets and at present are
ficintly interested to want a
r capable of doubling their re-
distances.

the time will surely come, if it
; already arrived, ; when many
ast listeners will experience a
desire for rveceiver that will

the tuned anode method, leaving the
transformer coupled method until
some future date.

It will be understood, however, that
for local stations, radio frequency am-
plification is not necessary and if it
were added, no appreeciable increase
in volume would be detected. But, for
efficient working over long distances,
radio frequency must be added, as

the incoming signals are so feeble that

they need boosting-up before detec-

_tion is possible,

The tuned anode method is rather
simple and consists of a honeycomb
coil in parallel with a variable con-
denser, joined in series with the plate
of the amplifying valve and the posi-
tive lead of the high tension battery,
as shown in the accompanying dia-
grams.

As it is considered difficult to con-
struct a transformer for high fre-
quency currents, which would operate
as a transformer should, the second-
ary winding is dispensed with and
only a primary winding used. This
method has the advantage of elimin
ating any losses that may be caused
through inefficient transformer coup-
ling and instead of it being neces-
sary to make two windings, which
have to be properly proportioned,
we have only one winding, which
is tuned to the frequency of the in
coming signal by means of a variable
condenser.

If a tuned coil is joined in the
plate circuit, and means provided for
connecting the voltage set up across
its ends, to points x. x. Hig. 1, the
arrangements is, in effect, a trans.
former with a 1 to 1 ratio and the
signal strength should be, if any-
thing, a little greater than before.
Many have experienced that gignals
are stronger when the tuned anode
method of R.F. amplification is em-
ployed. This is possibly due to tke
fact that losses take place when trans.
forming the voltages from the pri-
mary winding to the secondary
winding of the tuned transformer,
whereas with the tuned anode method
these losses are absent.

The re-action coil is shown coupled
to the aerial coil and sets up oscilla-
tions in the receiver. This is neces-
sary for the reception of continuous
wave signals and for bringing in weak
telephony. The effect of re-action or
regenerative reception can be studied
by referring to Fig. 1. When an os-
cillation is produced by a passing
wave, the current in the plate circuit
of the detector valve will ecarry a
radio frequeney pulsation in addition
to the audio frequency pulsation that
actuates the telephone receiver.
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B batteries are usually tag
volt steps. Each section
tested separately, and if o
two sections are defective tk
be cut out of circuit and
mav be carried on with the
ells, When an accu
or filament lighting :
noisy if allowed to
the limits laid dow
After charging, t
umulator should be
wvent current leakag

als.

LOW INSULATION.
re sockets constructed of in-
insulating compositions, faulty
aks and low insulation in con-
s and transformers are prolific
3 of noisiness. If you want the
ssults and true and noiseless

ipropuerty of which is made use of. In

some cases it will be advantageous to
change the earth connection from the
water system, which acts as a sort of
collector of stray currents, to a sep-
arate earth, such as an old bucket
sunk a few feet in the garden. The
connection should be soldered.
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Fig. 2—Indicating body capacity.

uction avoid, apparatus of -in-
quality as you would the
s (Sydney) surf when sharks
Jut.

1e case of transformers, low in-
n causes a marked reduction in
cation as well as noise. Buz-
nd a regular ticking noise may
to a grid leak of too high re-
e, especially when using re-
or regenerative coupling.

ntion to the foregoing should
ely kill the rattling or grating
of noise.

n the receiving station is situ-
ose to an electric power station
er lines pass close to the aerial,
rence in the form of a low fre-
- buzzing sound may be experi-

ling or lower howling notes.

SELF OSCILLATION.

Other receiver mnoises of a more
musical but equally annoying nature
are due to self oscillation in the re-
celver. -The oscillations appear in the
telephones in the form of shrill whist-
These
noises may- be due to oscillation in
either the high or low frequency cir-
cuits, and before steps can be taken
to eliminate them it-must first be de-
termined whether they are due to
oscillation of the radio or audio fre-
quency valves. :

LOW FREQUENCY HOWLS.

If on varying the tuning controls
no alteration takes place in the pitch
of the ‘““howl’’ the trouble probably
lies in the low frequency circuit. It

.just ceases to oscillate.

should be mounted at right angles to
each other to obviate interaction. The
need for care.in the selection of com-
ponent parts again becomes apparent.
T.ow frequeney transformers of reput-
able make will be effectively shielded
to prevent interaction. When using
dull emitter valves trouble may be
experienced from what is known as
microphonic effect. ~ Owing to the
low temperature at which the filament
operates, the filament wire retains its
metalliec property of vibration.

When a loud speaker is used in eon-
junction with these valves acoustic
interaction may be set up between the
loud-speaker and the valves, resulting
in a continuous howl. This may be
overcome by turning the loud-speaker
away or placing it at some distance
from the receiving apparatus. The
valve sockets should be mounied on
spongy rubber to damp out the vibra.
tions. In particularly obstinate cases
the valves will have to be acoustically
shielded.

HIGH FREQUENCY SQUEALS.

If, when the tuning contrels are
varied, the piteh of the ‘interfering
note varies in the earphones from a
low hum to a high squeal, the oscil-
lations may be attributed to the radio-
frequency valves. Where reaction is
used the reaction coupling should- be
reduced to a point where the receiver
If the tuned
anode method of ecoupling is employ-
ed and the anode coil is not used for
reaction purposes it should be isolated

‘ag far as practicable from other parts

of the circuit. This may be effeeted
by mounting the anode coil on the
base of the receiver instead of on the
panel, and at right angles to neigh-
bouring coils. :

Capacity coupling between plate
and grid circuits is responsible for a

.great deal of self oscillation (Fig. 1).
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IN the first d fd., and the two

remaining variable condensers .0003. In the second diagram the aerial condenser is of .001 mfd. capacity;
secondary condenser, .0003 mfd. capacity; the condenser connected in parallel with the transformer is
of .0005 mfd. capacity, and .002 fixed condenser across high tension battery and telephones. In the third
diagram the values of the variable aerial and secondary condensers are the same as the second diagram.
In the last diagram the values are as follow :—Aerial, .001 mfd. (variable); secondary, .0003 mfd. (vari-
able), and condenser across high tension battery, .001 mfd. (fixed).

The grid condensers in all these circuits have a capacity of .0003 mfd. (fixed).

The radio frequency bi-pass condenser in the third diagram is of .001 mfd. fixed capacity.
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Direct Coupled Valve Regenerative

Circuit Utilising One-Stage Radio

Frequency Amplification and One
Rectifying Valve.
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xILFILLAN RADIO PARTS

BUILD THE BEST SETS.

They are Efficient, and last the longest.

ASK YOUR DEALER FOR GILFILLAN.

detector unit comprises tube socket, filament rheostat of 20 ohms
tance, dial and knob, binding posts and solder lugs.

can be mounted directly to bottom of unit 'so making exceptionally
. leads possible and adapting the unit to radio frequency circuits.

Bottom view of Gilfillan Detector Amplifier Uni
showing method of mounting jacks and trans
formers, directly on unit, making short lead
possible.

saving in time in using this article can hardly be appreciated

used.

CALL AND INSPECT OUR NEW RADIO DEPARTMENTS AT

KATOOMBA ... . e Katoomba Street.
MELBOURNE ....... .. .. i, 266 Collins Street.
. ADELAIDE ... ... . . . e ~ 10 Rundle Street:
; BRISBANE ... ..ottt " 93 Queen Street. -
GEORGE STREET, SYDNEY. WELLINGTON (N.Z.), AUCKLAND (N.Z.).

Mention ‘‘Radio’’ when communicating with Advertisers,












































































IOLIOW Tne example OT The good house-
wife and start a little radio cleaning
instead of house cleaning. If you
use an out-door aerial (and the ma-
jority of us do), it will be best to
start there. Lower the aerial down,
and you will be surprised at the con-
dition of the wire, if it has been up
for several months. Take it in your
hands and bend it up and down as
though you were trying to break it,

and if it is brittle, it will be a good
idea to replace it with new wire. Look
at the insulators, that will no doubt
be covered with dirt. Clean them off
thoroughly, and if any are cracked,
they should be replaced with .good
ones. The longer the surface of the
insulator the better. An insulator 6
inches long and grooved as shown in
Figure 1 will have much more sur-
face than an 8 inch one as shown in
Figure 2. By actual measurement, a
12 inch insulator has a leakage sur-
face of 17 inches. If you have any
splices in the aerial, it would be a
~~~7 plan to examine them now, for

it may have seemed to good

then, it may not have been.

looking over your aerial you

as well give your ground wire

ynections a close examination.

. are using a clamp, take it off

ng again,

No matter what type of cabinet you
are using, it is not dust-proof and
you can do a little cleaning there.
Dust has a bad habit of collecting
on the plates of the variable con-
densers, and you hear scratching
noises from time to time when they
are moved. A pipe stem cleaner is
as good as anything else to remove
this dust. The nuts that hold the
various connections should be tight-
ened up if they are not soldered.
Copper wire has a tendency to flatten
out under the pressure of a nut and
the connection is not then as tight
as it should be.

The contacts of the sockets should
be pulled up and polished up a bit,
as they sometimes lose the springiness
they had when new. Outside
of the set just now working, you
will have a hard time knowing
whetber the grid and plate prongs
are making contact, but with the
filament it is different.

A good way to remove dust from
the inside of the set is to use a bel-
lows. If you use a cloth you are
liable to pull the various conneections
around.

The storage Dbattery is often
neglected, but should not be. The
positive terminal may acquire a
greenish deposit as will the positive
lead to the set. If this is not ve-

age. 'I'hese noises have all the ear-
marks of atmospheries.

After you have given your radio
equipment a thorough cleaning you
will be rewarded by much better re-
ception, and if you keep an eye on the
items mentioned above and see they
are kept in good condition at all
times, you will be known as one whose
radio set is always working well.

T

F}G 2.

IF you attach your aerial to a trée,
have the aerial about 15 feet from
the tree to avoid loss.

A QHEAP set will work much hetter
with a good pair of telepliones.

SOME parts made by machine are
better than those you make your-
self.

IN the long run the best material
is the cheapest.

YOU may have read what some cheap

set did in the line of distance work,
but the average cheap set will not do
it.

YOUR lead-in eounts in the wave
length of your aerial. Be sure it
is insulated well.
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ination before being granted a transmit-
ting license. Suggest you communicate
with the local radio inspector.

W. B. (Brisbane). Q.: Is three-valve re-
ceiver (circuit submitted) more efficient
than the P1, using the detector only? A.:
More selective but not more efficient. Q.:
Can you supply a circuit for a five-valve
receiver employing twe stages of radio,
detectqr and two stages of audio, using
two UV1714 radio iransformers and two
TUV199 valves? A.: Circuit posted. Would
advise you, however, to see the transform-
ers are of the correct ratio. Q.: In the
circuit of the P1 with two stages of audio,
no grid leak is shown; can this be used?
A.: Yes, preferably variable. Q.: What s
meant by the wave-length of the aeriai?
A.: Every aerial has a fundamental wave
length governed by its length and height.

E. 8. (Melbourne). Q.: Can you advise
how to improve reception using a home-
made crystal set? A.: Use one of the
circuits published in Radio, No. 34, pre-
ferably No. 5 for receiving 3LO. Q.: Can
A.C. be used for filament lighting? A.:
Yes, see Radio, No. 41,

G. W. A, (Gilgandra). Q.: Can you give
me further information regarding a frame
aerial for reception during the static sea-
son? A.: See article by Mr. Maclurcan in
Radio, No. 9. Congratulations on your con-
sigtent reception of KGO.

R. C. (North Hobart). Q.: What size
coils are required for receiving 6WF, N.Z.
stations and KG0O? A.: 6WF: primary,
150; secondary, 250; reaction, 100. The
ize of the primary will depend upon the
size of your aerial. As most of the N.Z.
stations transmit on a low band of wave-
lengths, the best method would be to ob-
tain a range of coils from 25 to 75 turns
and select suitable onesg for the particular
station you desire to receive. For call
signs, wave-lengths, etc., of N.Z., amateur
transmitting stations see Radio, Nos. 35
and 36. For KGO, use primary, 35; sec-
ondary, 75, and reaction 50. This station
transmits on 312 metres, the best times
to listen are between 6 and 7 p.m. Sunday,
Tuesday, Wednesday and Friday. Q.: Is
it possible for a four-valve set to pick up
: A.: Yes, spark or C.W. stations,
. .also the broadcasting station at Cheims-
ford, using 15 Kw. and transmitting on a
‘wave-length of 1600 metres. For the Iat-
ter you would require very selective tuning
to eliminate Interference from Dutch and
other stations using this wave-length.

W, H. R. (Randwick). Q.: Using the
with two stages of audio, what is cause
difficulty in tuning in 2FC, using coils
cified?* A.: “You are évidently using
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Use this

series-
14 radio
set and
Yes, see

you ad-
vise me who the Iollowing stations are:
PCG, PKX, and FFQ? A.: PCG is Land
station, Koetwijk-Sambeek; PKX is Mala-
bar. We have no record of FFQ.

M. L. W. (Croydon Park). Q.: Could
the voltage of an accumulator be stepped
up and the resulting voltage used as plate
supply, either for transmitting or receiv-
ing? A.: Yes, for transmitting but not for re-
ceiving. You will require accumulators with
a high ampere hour capacity. Q.: If used
for transmitting would this give clearer
signals than using generator or rectified
A.C.? A.: Yes, but the voltage would not
be as constant. Q.: What is a cycle? A.:
Frequency of A.C. current is expressed in
cycles per second. Two complete consecu-
tive alternations in opposite direction con-
stitute one cycle. Q.: Can you explain
reception of 2FC on a crystal set with only
earth comnnection? A.: Your coil or coils
would act as an aerial and bring in faint
signals from stations transmitting within
the minimum and maximum wave-range
of the coils. Q.: Which would be the most
satisfactory coils, using the P1 circuit,
honeycomb or giblin-remler? A.: Either,
the size of colls specified would differ
when using the latter.

B, W. H. (Singleton). Q.: Why do the
British broadcasting stations transmit on
a low wave-length? A.: Owing to the
large number of commercial and Naval
stations operating on the higher wave-
lengths. Q.: Can you recommend a few
circuits comprising one stage radio and
detector? A.: Obtain a copy of “The
Amateur’s Book of Wireless Circuits” by
Haynes. Q.: What is the advantage of a
grid bias battery? A.: See “The Use of
a C Battery” in Radio, No. 41.

(Avondale). Q.: Which would
give Dbetter resulls air spaced, Polar or
Dubilier condensers? A.: REither would
be satisfactory but would depend upon the
circuit used. Q.: Using the P1, would it
be an advantage to add a variable con-
denser in the plate circuit? A.: Yes, giv-
ing finer tuning. Q.: In circuit of the
P1, with two stages of audio should not
the A and B batteries be joined? A.: Yes,
connect the negative of the B to the posi-
tive of the A. Q.: How are “Cockaday”
coils wound? A.: Cockaday coils are bank
wound with No. 18 double, or single,
cotton-covered wire. Q.: Would one stage
radio, detector and two audio give better
results than detector and three audio? A.:
Yes, for DX work.

K. P. D.

L., W. (Parramatta). Q.: What value
grid leak is necessary, using the three-
valve circuit published in Radio, No. 407
A.: About two megohms. Q.: Would a
3-1 audio transformer be suitable in the
second stage using above circuit? - A.: Yes.

Q.: Are the rotor or fixed vanes connected
to aerial? A.: Connect the fixed vanes
to the high potential end of the circuit;
this will overcome hand-capacity effects.

R. M. C. (“Ovalau”). Q.: What is the
best time to listen for N.Z. broadcasting
stations and KGO? A.: For N.Z, any time
after 7 p.m., which corresponds to 8.30
p.m. N.Z. time. For KGO, see answer to
“R.C” above.

8. C. B. (Hobart). Q.: Which coils are
the most efficient for short-wave reception,
honeycomb or pancake? A.: Pancake;
honeycomb coils, however, are the best for
all round reception, as by inter-changing
a large band of wavelengths can be cov-
ered. Q.: Which is the best insulating
madterial for honeycomb and pancake coils?
A. BSee “Honeycomb Coils; How to Make
and Use Them” in Radio, No. 43. Q.: What
number of pins are required on a former
for making Burndept coils? A.: We do
not know.

W. L. M. (Rockhampton). Q.: How can
wave-length of a five-valve Neutrodyne
set be increased? A.: This is merely a
“Freak” circuit, the same results can be
obtained on any straight out circuit and
the wave-length is not confined to small
limits.

L. 8. (Surry Hills). Q.: Is an open
core, intervalve transformer quleter in
operation and freer from distortion than
the usual closed core type? A.: Quality
may be improved at the expense of am-
plification either by shunting the second-
ary winding with a resistance between
0.5 and 1.5 megohms, or shunting the pri-
mary with a fixed condenser, the value of
which will be found by experiment, or,
providing an air gap in the iron core the
right spacing of which can also be found
by experiment. An article on the con-
struction of inter-valve transformers ap-
peared in Radio, No. 19,

A. T. B, (Malvern). Q.: Would a Skin-
derviken Microphone button added to a
crystal set amplify the received signals?
A.: We do not know.

G. H. V. (Leichhardt). Q.: Using a
vario-coupler crystal receiver, why are
signals from 2FC faint, although satisfac-
tory signals can be recceived from 2BL?
A.: Variocoupler in conjunction with the
.0005 condenser is not large enough to tune
to 1100 metres. Use a larger aerial tun-
ing condenser or replace the vario with
honeycomb coils. Q.: Which is the rotor
of a variable condenser in the symbol used
for same? A.: There is no special indica-
tion for the moving or fixed plates, the
former, however, are connected on the
earth or low potential. side of the circuit
to overcome hand capacity effects. Q.:
What is cause of unsatisfactory results
using crystal valve circuit (submitted)?
A.: Probably the valve c¢r transmitter is
at fault; you do not state 4e type of the
latter. Use circuit as per Tig. 4, Radio,
WNo. 89. S


















