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\determine the time for any city ndicated. revotve .he clock
e until the hour of the day and the city from "which the
tulation is to be made comcide. The corresponding time for
other city can then be readily seen. To determine the
ponding date, traverse the chart by the shortest distance
55 it involves pauins the "stop mark,” in which case the

chart must be traversed in the opposite direction. If midnight
is passed when traversing in a clockwise direction, the correspond-
ing date will be the following day; if the opposite direction has
to be taken, and midnight is passed, the corresponding date will
be the previous day. Otherwise if midnight is not passed in
either direction the date will be the same in both cities.
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HOME SET BUILDERS

AND DEALERS
erte for Price List!

To Purchase once is to Become a Regular Cus-
tomer. It is in Your Own Interests to Give Us a Trial

MAIL ORDERS RECEIVE SAME
DAY SERVICE

Mail Orders Over 20/- in Victoria forwarded
FREIGHT FREE (Except Batteries and

Accumulators).

Send for Catalogue . . . Lists Everything for Radio |
and all Leading Makes. I

Build the Set of the Year, Using
Stromberg-Carlson Super Het. Kit
. ’ Complete, £9

KIT
COMPRISES

1 Set of 4 Coils

1 4 Gang Con-
denser.

2 Intermediate
Transformers.

1 Padder Con-
denser.

Deslgned b
Mr Ross Hull
the famous
Sydney expert.

rite for de-
talls.

Write for complete gquote and
details of Kit. Results prove
it THE 1932 ACHIEVEMENT

HARTLEYS are AGENTS and DISTRIBUTORS
(Wholesale and Retail)

SILVATONE

and

RADIOLA

Demonstrations Daily.
270 FLINDERS ST. (opp. Station), MELBOURNE

Branches: 148 Swanston St. (Nr. Town Hall), 407 Bourke St, (Next
Danks’),
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NEW DIAMONDS

Chosen by

WIRELESS \ RADIO SET
EXPERTS MANUFACTURERS

requirements of
Wireless Experts and
Radio Set Manufac-
turers, should be a guide
to you whether you are
making your own set, or are
renewing batteries in your pre-
sent set.

-
Wireless Experts Set Manufacturers
Those in charge of our leading Broadcasting No manufacturer of Padio Sets can afford to
Stations pay remarkable tributes to New “Dia- take a chance with his reputation as a manufac-
mond’s” Longer Life. Working under hardest and turer—the good name of a set might easily be
most exacting conditions New “Diamonds” give spoiled by a poor battery.
greater service than any other batteries manufac- These Manufacturers realise that New “Dia-
tured today. Original Testimonials may be seen monds” make a good set better, and instal and re-
if desired. commend them. A
LET Experience Be YOUR Guide

New Diamond * B> Batteries
TRIPLE CAPACITY
HEAVY DUTY
LIGHT DUTY TYPES

NEW DIAMOND “C” BATTERIES
NEW DIAMOND “BUZZER” BATTERIES
NEW DIAMOND TORCH UNITS

Catalogue and Complete
Price List Free.
(W.-McF.)

Direct Factory Distributors:

THE HENDON ELECTRICAL CO.

Ground Floor—“Whitehall”—Bank Place, Melbourne, C.1.
Phone F4952,

Interstate Representatives:

N.S.W.—REG. ROSE & COMPANY .. .. . SYDNEY.
S.A—NEWTON McLAREN LTD. .. .. .. ADELAIDE.

A. G. HEALING LTD. .. .. .. ADELAIDE.
Q'LAND.—J. B. CHANDLER .. .. .. .. .. BRISBANE
W.A—CARLYLE & COMPANY .. +. .- .. PERTH
TAS —W. & G. GENDERS PTY LTD. .. .. .. .. .. .-
LAUNCESTON AND HOBART.

OLIVER & OLIVER PTY. LTD. .. .. .. .. .. .-
HOBART AND LAUNCESTON.

A. MEDHURST & SONS PTY. LTD. HOBART.
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LIGHT!

POWER!

ALL-WAVE RECEIVERS

You'll buy fewer and bett-~ Batteries if
you insist on EVER-IEADY, which are
backed by 30 years of scientific research.

The instant your finger presses the switch
of an EVER-READY Torch or Hand
Lamp, you are provided with a bright,
clear beam of penetrating light. De sure
vour Refills are EVER-READY too!

Stipulate EVER-READY Batteries for
doorbells, buzzers, telephones, etc.
World-famous for consistently perfect
service.

Manufactured by

THE EVER-READY CO. (GT. BRITAIN) LTD.
SYDNEY and LONDON

 AUSTRALIA'S BEST BATTERIES

TORCHES, REFILLS AND RADIO BATTERIES
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WHAT IS NOW BEING DONE

NTIL recently the
short-wave  re-
ceiver was usu-

ally constructed
by experimenters from
obsolete apparatus con-
tained in the “junk” box,
provided that the appara-
tus was still in workable
order. In the hands of
expert workers it was
quite capable of produc-
ing signals of good vol-
ume and of reasonabe
stability.
The quality of the re-
production was a second-

On the

SHORT - WAVES

A general review of the work which is being
carried out on the higher frequencies

By “SHORT-WAVE"

ary consideration. Re-
ception was obtained
mainly from head-phones,
and the gist of the trans-
mission could be readily
recognised just as one is
able to recognise what is
being reproduced from
the receiver of a tele-
hone, although the audi-
le range of frequencies
handled by the telephone
is strictly limited.

Indeed, the quality of

e transmission was not
above suspicion, the main
consideration being that
of transmitting intelligi-
ble speech or music sig-
nals over long distances,
and the discovery of some
of the phenomena associ-
ated therewith.

The co! uence has
been that e average
person whose contact

with radio does not ex-
tend beyond the range of
the broadcast receiver,
who has been invited to
“listen in” on a short-
wave receiver, has ex-
perienced much of gur-
gles and squeaks and
groans, but little that
could be distinguished as
pleasant musical reception.

With a better understanding of the
possibilities and limitations of shorc-
wave reception, coincident with an im-
provement in the transmitting apparatus
to ensure faithful transmission of the
musical frequencies, attention has been
directed toward perfecting the quality
of the reproduction of the receiver and
has resulted in almost complete elimi-
nation of unpleasant noises.

. Reception of interstate or distant sta-
tions operating on the 200 to 500-metre
broadcast band is not always possible
without static and other interference on
all occasions, notwi nding the em-
ployment of multi-valve broadcasting
receivers capable of enormous amplifi-
cation. The time must be right and the
conditions suitable.

For effective short-wave broadcast re-
ception the position is exactly similar.
Static and electrical interference is more
or less beyond human control, and if
conditions are very bad may render the
receiver useless for short periods. Short-
Waves, however, have one decided ad-
vantage over the longer waves, in that
thErg is so much ‘“territory” contained
Within the band of wave lengths be-

eten 15 and 100 metres that one or

Time enters into the
problem very seriously.
because one may hear
stations on short waves
from all parts of the
world, each with a differ-
ent local time which is
not always convenient to
Australian time or receiv-
ing conditions.

From our observations of
the transmissions of these
foreign stations, we are
able to deduce fairly ap-
proximately for the sea-
son when maximum sig-

Portion of the transmitter of P.C.J., the popular Holland
short-wave station

more parts of the band will be less af-
fected than another. Unless the dis-
turbance is purely local, some band fo.
general listening can always be fcund
which is not subject to the interference
gxpgrienced at the same time on anothel
and.

In severe cases of fading there does
not seem to be any remedy in sight at
present, although the attention of inves-
tigators everywhere is directed upon it.
Minor cases can be minimised by means
of fading “compensators,” which can be
fitted to the more elaborate receivers,
but they are usually bevond the reach
of the average listener. It apvears to be
dependent on very many different con-
ditions.

Static and electrical interference is
heard as a “background” of crackles on
certain wave lengths, which will varyin
strength (or level) during different
times and seasons. The stronger the sig-
nal is the less will be the interference
experienced with a programme from
this source. and it is often possible to
reduce the sensitivity of the detector
valve in the receiver until it only oper-
ates on the signal. the necessary amplifi-
cation being applied from this point to
produce speakcr strength.

nals can be expected for
a given wave length and
distance. and thus effect
the necessary compromise
between our local and
foreign times.

The construction of a
short-wave receiver is no
more difficult than that of
a broadcast receiver.
Nevertheless, there are a
number of pitfalls into
which the inexperienced
constructor may stumble,
and it is with the object
of consolidating custom
and standard laboratory
practice in the buildin
of suitable receviers, an
to produce, in a handy
form, a reference of as
much as possible of all
the available information
in connection with the
overseas broadcasting sta-
tions, that this booklet is
presented.

Historical Development

In the early days of
radio reception—pre-war
period — wave  lengths
were to a certain extent
accidental, depending pri-
marily on the facilities
available, including finance, and to the
resources at the command of the {rans-
mitting station for the rection of an aerial
as high and as long as possible. A

Transmitting practice at that time
seemed to indicate that enormously high
power and a long wave length, in the
vicinity of 20,000 metres, was essential
for reliable communication over a long
distance.

With the development of the three
electrode valve both for transmitting and
receiving, it became possible to employ
shorter wave lengths and to obtain a
more efficient radiation than with the
earlier spark systems.

In the post war period of rapid ad-
vancement the time soon came when
there was not enough ‘“territory” be-
tween 2000 and 30,000 metres (the upper
limit) to contain all the stations wishing
to begin transmission.

The introduction of commercial broad-
casting added further trouble from this
source, and as each new service came
on the air in congested districts it was
forced to exploit a shorter and shorter
wave length. i

In the scramble, privately-owned experi-
mental stations (amateurs) played a very

(Continued overleaf)
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rt in the investigatory work.
always to be found
on the low end of the “spectrum,” and
as each shorter wave len was proved
to be useful, were pushed lower and
lower in the race for commercial ex-
ploitation.

In 1921 and 1922, amateur transmissions
were relegated to 200 metres and below
—the current, although _unexpressed,
technical opinion being that as wave
lengths below 200 metres were useless
for commercial activities, amateur trans-
missions could be undertaken here with-
out very much chance of interference.

The stations themselves were loth to
be relegated to obscurity, but immedi-
ately began investigations to ascertain
whether reliable communication could be
established with fellow experimenters in
other countries.

The tests, which included transmission
and reception across both sides of the
Atlantic and Pacific, were crowned with
success although the actual feat, viewed
from our present knowledge of the
limitations of transmission on 200 metres,
was stupendous.

The success, however, stimulated in-
vestigation of still lower and lower wave
lengths and directed attention to the
possibilities of utilising wave lengths be-
low 100 metres and it was quickly rea-
lised by the commercial stations that
utilisation of the very short wave lengths
would enable the number of permissible
stations operating at the one time, to
be increased enormously without inter-
ference with each other. Still further
investigation indicated that long dist-
ances could also be efficiently covered
on the shorter wave lengths for a re-
latively lower consumption of power
and a consequential saving on capital
costs for equipment.

In the meantime, commercial broad-
casting had become well established be-
tween 1000 and 2000 metres. The
utilisation of wave lengths about 200
metres enabled these stations to extend
their reception areas over considerably
greater distances, because of the better
carrying properties for a given power.
Thus increasing the potentia “gqudiences”
upon which they were dependent for
revenue, and there was a general exo-
dus to our present broadcast bands of
200 to 500 metres.

About 1926, commercial stations found
it possible to modulate the extremely
low wave lengths with speech and
music. thus pointing the way to broad-
casting below 100 metres. Late in the year
Australian experimenters were thrill-
ed to hear a transmission of speech and
music from a studio in  Pittsburgh,
U.S.A, through station KDKA (now
WEXK) working on a wave length of
about 60 metres.

In March, 1927, the first transmission
trom Holland was heard locally from
station PCJ on a wave length of about
30 metres. The number of stations stead-
ily increased, and as the work progress-
ed many new avenues of useful service
were found for these “telephony” sta-
tions besides the providing of merely
interesting entertainments.

Short-wave stations are now bein
used for the exchange of internationa
programmes of important events and in
recent months we have been privileged
to listen to the voice of His Majesty
the King, His Holiness the Pope, inter-
national sporting, fixtures, air races, ad-
dresses by Arctic and Antarctic ex-
plorers, and probably most thrilling of
all, the description by an eye-witness of
the appalling scenes which followed on
the disastrous New Zealand e -
quakte within a few hours of the actual
event.

important pa
These stations were
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What of thc Future?

From a purely utilitarian aspect, the
greatest benefit conferred on mankind
by the success of these shorter wave
lengths has probably been the develop-
ment of the short-wave link as a
medium connecting the various tele-
phone networks of nearly all the settled
countries of the world. From a local
telephone set installed in a suburban re-
sidence it is now possible to obtain con-
nection with more than 25 million other
telephone subscribers living in Great
Britain (2 million subscribers), United
States of America (193 million subscrib-
ers), 22 European countries, Canada,
South America, New Zealand and the
Pacific lslands. East and West Indies.

The success of the telephone scrvices,
of relays of broadcasts of important
events, and the increase in the number
of short-wave stations engaged in broad-
casting which are audible in Australia
(about 70 at present), have placed short-
wave reception beyond the stage of an
“interesting experiment,” and it will be
apparent that there are many new ex-
periences which unfold themselves to the
possessor of a suitable receiver.

The successful broadcasts mentioned
earlier have all been in the nature of “de-
scriptive” speech, although among the
slightly less successful we have been
profoundly stirred to hear the funereal
strains of the magnificent and stately
organ at Westminster Abbey mourning
the gallant men who lost their lives when
the British airship RI01 crashed in
France. We have been thrilled at being
able to hear Italian opera from Rome,
and lightly entertained on more than a
few occasions by the lilting strains of
some famous jazz orchestra from
America.

Every night. if one listens, it is pos-
sible to hear the music of half a dozen
nationalities from Orient and Occident,
which are reproduced with fair fidelity.

Developmental work is progressing all
the time, and with the advent of regular
international services undertaken by such
organisations as the British Broadcast-
ing Corporation to provide a truly Em-
pire service, the French authorities and
their colonial service, the World Service
of Amalgamated Wireless from Sydney
and Melbourne during the week-ends,
and the host of Americans, ete., these
opportunities are becoming more and
more frequent.

The future will therefore see a rapid
expansion of these international services
operated by foreign government or semi-
government bodies devoted entirely to
broadcasting festivals and events of in-
ternational interest with, perhaps. many
minor services operated by public or
private corporations, and thus adding
<t>_ne further link in world communica-
ions.

Fundamentals—Wave Length

Thoroughly to understand the short-
wave receiver and to obtain the maxi-
mum_ efficiency, it is desirable to Be
familiar with certain fundamentals, in-
cluding that of wave length, inter-
national time, and other factors which
affect the reception.

When a broadcast station radiates its
transmission from the aerial, the energy
is dissipated in the form of electrical
and magnetical strains in the surround-
ing ether which permeate all matter and
space. These electro-magnetical strains
nmpm&le on the receiving aerial.

It e receiving aerial is in “tune”
with the transmitting aerial, small cur-
rents are set up therein, by the ether
strains, which are exactly similar to

the currents circulating backwards and
forwards (oscillating) in the transmitting
aerial. These etheric strains radiate
from the transmitter aerial in the form
of waves, travelling with a velocity of
the speed of light (ag roximately
300,000 kilometres per secon ? The cir-
cul_atmg currents in the transmitting
aerial form one complete wave as the
current surges from end to end, begin-
ning at_zero, rising to maximum va?\::e.
and falling back to zero at each oscil-
lation.

A complete wave is formed when the
circulating currents go through a regu-
lar “cycle,” i.e, the current surges from
end to end of the aerial, begining at
zero, rising to a maximum value in one
direction, falling back to zero, surging
to a maximum in the opposite dircction
and again dying away to zero, or Ie-
furning to a condition of stability. A
thousand of these cycles is known as
one “kilocycle.”

The distance between the beginning of
each successive wave can be measured
in metres and depends on the frequency
in seconds of oscillation of the currents
setting up the wave strains. The velocity
at which the wave strains travel through
the ether remains constant, so that the
wave length is actually the distance
measured in metres through which the
head of one wave has passed before the
succeeding wave strain is started. The
frequency with which the waves are form-
ed can be very accuratelf' controlled n
the constants of the aerial and transmit-
ting circuits.

There is a very definite relation he-
tween wave length, frequency of their
formation, and velocit— of wropagation
through space of these etheric strains
and we deduce the formulae: wave
length (in metres) is equal to the divi-
dend of the velocity (in kilometres)
divided by the frequency (in kilocycles).
Conversely the frequency 1s equal to the
velocity divided by the wave length.

We have been in the habit of visualis-
ing the transmission of a station by the
length of the wave that it sends out into
the surrounding ether and differentiat-
ing between two stations by saying that
one transmits on a certain wave le
and the other on a different wave le
thus enabling us to determine a suitable
combination of coils and condensers to
tune our receiver into resonance with
each transmitting aerial.

Unfortunatelv whilst being quite suit-
able for classifying stations on the nor-
mal medium broadcast band, the wave
length measurement leaves a very h
idea, when used below 100 metres, whic
is only approximate without usmﬁs a
large number of meaningless decimals. A
reference to the Frequency/Conversion
Table. number 5, on page 75 will make
this clear.

For instance, on the normal broadcast
band it is possible to accommodate 25
broadcast stations between 200 and 300
metres (a difference of 100 metres) with-
out undue integference to each other m
properly designed receivers. 1'nis position
is actualg surpassed in congested areas
such as Eurove and America.

On short-waves, however, it is pos-
sible to accommodate 250 stations be-
tween 20 and 30 metres (a difference of
only 10 metres). The wave length separa-
tion required between two stations on
the 200/300 metre band averages 4 metres,
but varies between 2.7 metres for the
Jower end and 59 metres for the upper

end.

On the shorter 20/30 metre waveband
the separation required only amounts to
approximately .4 metre, again varying
between .27 for the lower, and .59 for
the upper extremities.



When we turn our attention to other
and more difficult bands for calculation
we get hopelessly lost in the tangle of
ever differing variations.

We find, therefore, that a classification
based on the frequency with which the
wave-trains are sent into the ether, is
much more useful and that, unlike wave
length measurements, its relative value
does not vary throughout the whole
useful “spectrum” from the extremely
low to the ultra high. Thus we find
from the formulae referred to in the
foregoing, that at 200 metres a station
separation of 2.7 metres is equivalent
to 20 kilo-cycles, and that at 300 metres
a 59 metre separation is also equivalent
to 20 kilo-cycles. On the shorter wave
len 27 metre at 20 metres and .59
at 30 metres, are again equivalent to the
same 20 k.c. separation.

Sometimes it is more convenient fur-
ther to divide our
kilocycles by a thou-

ALL-WAVE RECEIVERS

which are broadcast stations as we know
them.

Below 100 metres there are six chan-
nels set aside for these broadcast ser-
vices, and they fall as follows:—30 to
48.8 metres (6000 to 6150 k.c.); 31.6 to_31.2
m. (9500 to 9600 k.c.); 25.6 to 25.2m. (11700
to 11900 k.c.); 19.85 to 19.55m. (15100 to
15350 k.c): 169 to 16.85m. (17750 to 17800
k.c.); and 14 metres to 1392 m. (or 21450
to 21550 k.c). The two lower bands are
not used, at present, to any large ex-
tent, but should be of importance for the
new Empire Service when the station is
completed.

Internatlonal Time

Eastern Australian time is based on
observations made at Sydney Observa-
tory. and, for convenience, all districts
in the eastern States situated east or
west of an imaginary line (meridian)
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The circle which the equator makes Is
divided into 360 degrees, through each
of which a meridian passes. The meri-
dians are numbered east and west of
Greenwich from 1 to 180, and, as the
earth revolves on its axis once in every
24 hours, 15 of these meridians would
pass a fixed point inspace inevery hour.

If one were to begin at Greenwich
with a clock set to Greenwich time, an
travel in a westerly direction to Ame-
rica, across the Pacific Ocean to New
Zealand, Australia, Africa and back to
Greenwich, middaﬁ or midnight would
vary from G.M.T. by one hour for ever
15 meridians through which one passed.
Deviation north or south of the general
direction would not affect the time.

On the outward journey “local” time
would gradually drop behind Greenwich
time until we found that, on reaching
the east coast of New Zealand, local time

there would be 12
hours behind G.M.T.

sand (then calli
it a “megacycle”’
and expressing the
last three figures as
a decimal, 15,285 k.c.
then becomes 15.285
m.c. This is usually
the case when deal-
ing. with the very
high frequencies
which are met with
below  about
metres and occa-
sionally above.

In technical circles,
the frequency stan-
dard has long since
superseded the wave
length classification,
but the latter is so
deeply rooted in the
mind of the layman
that it has been con-
sidered advisable to
retain the wave
length terms to in-
dicate an approxima-
tion. Where greater
accuracy is desirable
the frequency classi-
fication will also be
used. It will be ap-
parent, from the
examples quoted,
that, as the wave
length is lowered,
the frequency rises.

Experienced short-
wave listeners know

On the homeward
journey the lost time
would be recovered,
and on reaching
Greenwich our clock
would be correct
again, but if we
watched our calen-
dar we would find
that we were a day
behind the lish
calendar from which
we started.

If we began the
journey in an east-
erly direction the
reverse effect would
be noticed. Qur
clock would drop
behind local time
until the 180th meri-
dian, then gradually
recover, but at the
end of the journey
we would be a da
ahead of the Engli
calendar.

Therefore, in com-
mon with mariners,
when we wish to
make calculations of
international  time,
we have to add one
Bour to G.M.T. for
every fifteen degrees
east of Greenwich,
or subtract one hour
for every fifteen de-

e

that practically all
the short - wave
broadcasting stations
(apart from com-
mercial telephone
stations, which occasionally indulge in
broadcasting records for test purposes)
are located at definite points in
the wave-length spectrum, between 13
and 100 metres. which have been fixed

an international convention. New-
comers, however, until this fact is learnt,
often miss them by not searching on the
correct wave-length.

All the useful wave-lengths have been
allocated between the various serviees
who use them. The different services
are classified as:—"Point to Point” sta-
tions, such as beam telegraph and tele-
phone circuits, where communication is

etween two fixed points; “Fixed” ser-
vices, which are stations used for com-
munication with other stations in all
directions. such as shore stations in mar-
ine communication systems; “Mobile” sta-
tions, which include ships, commercial
%ircra'f't. etc.; “Army, Navy and Air

orce” stations: “Amateur and Experi-
mental” and “Radio Diffusion” services,

A scction of the transmitter of WSXAL, America, which station

to Australian listeners.

running north and south of this point
adopt this standard as their “zone™ time
which is that indicated by our clocks.

“Time” all over the world is “zoned"”
in the same way, but there are no defi-
nite limits indicating how much of a dis-
trict or country will observe a certain
zone time other than convenience and
physical contour. The Dutch East Indies,
for instance, consist of a series of elon-
gated islands running more or less paral-
lel with the equator and through which
several meridians pass necessitating more
than one zone time for convenience.

The Malay Peninsula, on the other
hand, runs approximately north and
south, and only requires one zone time.

International time is based on the same
observations made at Greenwich Obser-
vatory, in England, and is known as
“Greenwich Mean Time” (G.M.T.). The
meridian which passes through Green-
wich is numbered, for
“zero” (or O).

convenience,

grees west, and drop
one day of our
calendar whenever
we cross the 1
meridian going east,
or add one day when we cross it going
west.

The importance of having an “Inter-
national Time” will be apparent from
the following example:—The use of local
time for indicating a transmission period
for a short-wave station would lead to
considerable confusion and an_ elaborate
calculation. If an Australian short-wave
station announced that it was to be
heard from 8 am. to 9 am. every
Wednesday, it would be difficult for an
American listener to decide whether he
would hear the transmission on Tues-
day, Wednesday or Thursday in his
country, although his local time to cor-
respond with Sydney time could be
easily ascertained by counting the de-
grees of longitude {(meridians) between
the two places.

By adopting an International Time
based on Greenwich time, however, the
Sydney station, knowing that its local

is very familiar

(Continued overleaf)
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time was 10 hours ahead of GM.T,
would announce the time of the trams-
mission to commence at “10.00 pam.
G.M.T. Tuesday.” The American listener,
knowing that his local time was five
hours behind G.M.T. again {(assuming
that he lived on the east coast of North
America), would realise immediately that
the transmission would commence at 5
p.m. of the same day in his locality.

. The International Time Chart, which
is supplied as a sup‘gleme'nt to this hand-
book, will enable the local time for all
parts of the world to be quickly ascer-
tained.

The use of am. and p.m. for an inter-
national time also causes a certain
amount of confusion. G.M.T. is therefore
indicated by four figures, of which the
first two indicate the hour of the dai, and
the last two the minutes past the hour

The hours of the day are numbered
up to 24, beginning after midnight, simi-
lar to the system employed in several
European countries. The hours from
after midnight to midday are numbered
from 1 to 12 (or 01 to 12). and from mid-
day to midnight, from 13 to 24, The
minutes are numbered from 1 to 60, as
usual. Thus 25 minutes after 12 o'clock
midday would be indicated as 12.25 {(p.m.

ing unnecessary); 25 minutes past 1
p.m. becomes 13.25; 25 minutes after mid-

t is 00.25; and 1.25 a.m. is correctly
written as 01.25 in G.M. time.

Cholce of Suitable Equipment.

Having learnt something of the factors
which control our best periods for the
reception of international broadcasting
stations — fading and static, wave-leng
allocations, and international time varia-
tions — we may turn our attention to-
wards technical considerations in the de-
sign and operation of suitable receivers.

Of what must the ];eceiv?r bg ca; l::g:‘é
producing  signa at -+ headphon
M or trom a loudspeaker? Is it

to be batt operated or “all electric?”
If we wislfr{o hpsefen also to local broad-
casting, are we to employ two recelvers
—or a converter to change the e

broadcast receiver into a modified super
het. for shortwaves—an adapter, to plug

into the audio stages of the exphnx"rg-
ceiver, and only employed to “tune” in
the short-wave stations — or one re-

ceiver (an “all wavds”) to tune all the
short-wave stations and the local broad-
casters? And, finally, how many valves
are to be employed for amplification?
Fortunately, all these questions are a
matter of convenience, and can I
solved by the reader, Examples of suit-
able receivers covering all these consid-
erations will be found within the follow-
enough constructional

ing pages with
d“:ﬁa to enable them to be put into suc-,

cessful operation.

From the writer's personal experience,
the “all waver” has been found to be
most convenient, giving a choice of pro-
grammes, etc,, for entertainment, w ich
on the score of economy, can not be
bettered. Where an existing receiver is
available the converter will give satis-
faction_for all electric receivers employ-

radio frequency amplifying stages.

roadcasting lmmecfmte implies
ﬁdeﬁzoof reproduction, which is obtain-
able from a speaker of the dymamic or
moving coil type.  Nevertheless, for
speech work, headphones are quite satis-
factory, if one does not mind the incon-
venience of wearing them.

Loud speaker tion necessitates a
receiver of three or four stages of valve

lification, preferably consisting of
at least one stage of radio frequency,
power detector and one or two stages of
audio with, in the last socket, either a
pentode or power valve capable of de-
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livering the necessary energy to operate
the speaker. ]

A three valve combination of this
description fills the bill admirably on
loud signals and the addition of the
fourth stage, without much extra cost,
gives just that little extra which is de-
sirable on the weaker stations.

For headphones, a receiver consisting
of a detector, and pentode or two stages
of audio has been found excellent by a
number of regular contributors of The
Listener In.

Short-wave superheterodyne receivers,
with which are bracketed ‘“converters,”
are very popular overseas, and in thi
type of receiver the number of valves
employed may be as high as seven or
nine.

_The “straight” of receiver, out-
lined in the foregolng, depends for its
sensitivity on a regenerative detector
which is the gateway for a certain
amount of distortion, and other undesir-
able features, to creep in. They can
be minimised, however, if the reaction
is very carefully designed and adjusted.

The relative sensitivity of the super
het., compared with the hi?m powered
“straight” receiver, will be found about
equal, and the disadvantages of the
latter are baianced by an increase in ihe
parasitic noises, due to valves princi-
pally, brought about by the extra stages
of amplification in the super het.

All electric operation, wherever avail-
able, is strongly recommended for the
new receiver. Apart from the conveni-
ence of having no batteries to worry
over, modern A.C. valves give an in-
creased amplification many es greater
than that of any of the older types.

Building an all electric short-wave
receiver is no more difficult than a
battery set. Indeed, with the exception
of the power supply, the fundamentals
of the two receivers are identical. A
is necessary, however—

e con:{onent values, or
arrangement, unless the effect of the
change is thoroughly understood. s

“Chassis” construction in which all
the components are mounted on a metal
tray (usually of aluminium, copper, brass
or other non-magnetic metal for short-
wave work), with the smaller con-
densers, resistances, etc., below, is now
standard practice for both all electric and
battery receivers, and results in sim-
plified “shielding,” and  consf uential
saving of space, short wiring, elimina-
tion of hand capaciﬁy, interlocking be-
tween r.f. stages, and a very workman-
like appearance and finish.

“Shielding,” to confine the radio and
other frequency fields within certain
clearly defined paths, is a subject about
which an enormous amount of detail
could be written. In the receivers de-
seribed, this and other considerations
detailed have all received considerable
attention and are presented in their final

determination.
Briefly, the object of the metal shield-
ing, which is more important than even
on the ordinary broadcast receiver, 1s
to isolate se! te stages of radio fre-
quency am&l?xﬁcation in order that their
respective fields (electro-magnetic strains
in the surrounding ether) may not in-
teract and cause uncontrollable self
oscillation and general instability.
secondary effect is to prevent the coils

word of warnin,

never change

and r.f. circuits from picking up stray
interference from nearb{ hi fre-
quency_ generating apparatus.

Broadly spesking, each ‘“stage” {(con-

sistinl?not coils, condensers, valves and
coupling devices) should be contained
wi separate “boxes” ith even the
spindles of the condensers (if ganged),

/

split” or_isolated from each other, and
the shielding effectively earthed.

Coils (and rf, chokes, when ible)
should not be placed closer to the metal
walls than one half of their diameters.
Power supply leads must be adequately
“choked” and “by-passed” before leav-
ing the compartment.

Individual receivers always require
special consideration, and ~a certain
amount of compromise, which is dis-
cussed in the proper place, is usually
possible, and necessary, to accommo-
date the “layout.”

“Wiring” requires very little mention,
the necessity for short leads and rigidity
being apparent on perusal of the con-
structional articles.

“Reaction,” by which means the de-
tector sensitivity is increased, being both
the “heart” of the receiver and the most
vuinerable part through which distor-
tion and geheral instability may enter,
requires more attention than any other
portion.

Examples of the more popular Sys-
tems — “resi ce,” ‘“throttle” or con-
denser, and “screen grid” control-—are
to be found in_the receivers described.
It is not possible to specify, accurately,
the number of turns necessary for each
receiver, but the constructor should ad-
just the finished coils by:—1. Adding or
removing turns, one or two (or even a
half), at a time. 2. Separating, further,
the reaction and grid coils on the
“former.” 3. Spacing out the last turn
of the reaction coil. 4. Or, by a com-
bination of all three methods until rota-
tion of the control employed results in
the detector valve going into or out of
oscillation  very gradually and almost
imtgercepubly. and absolutely without
either a “plop,” “squeal” or “howl”

This point is very im t, both
from the operator’s viewpoint in ensur-
ing quality reception, an that of nearby
listeners.

A badly controlled reaction, on a set
in which the detector valve is coupled
unmgdiately the aerial, will
definitely “radiate” energy thereform
and cause interference in nearby, and
even distant, receivers tuned to ap-

roximately the same wave length.

ince the popularity of short-wave re-
ception reached such large proportions
this puisance has increased enormously,
and is none the less annoying when one
realises that, besides one’s own and
other people’s recegtion being spoilt, the
selfish operator imself is probably
1gno:§lnt or careless of the devastation
caused,

A simple but effective way of detect-
ing whether the trouble is likely to arise
from one’s own receiver is to enlist the
co-operation of a “neighbor,” arranging
to tune both receivers to the one sta-
tion, and for the receiver being tested
to vary the tuning at predetermined
moments. The use of a stage of r.f, am-
plification, or a “coupling” valve, will
eliminate the whole trouble.

And now we leave the reader to peruse
the constructional articles and decide
upon the of equipment which will
best suit the purpose.

The technical staff will be pleased to
assist in unravielling “mysteries” and
the current notes which appear weekly
in the pages of The Listener In, to-
gether with the “List of Audible Sta-
tions” on page 32 of this booklet will
enable the constructor to ilet the maxi-
mum of enjoyment and pleasure out of
this tnew branch of broadcast entertain-
ment.
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THE A.C. SHORT WAVE TWO

HE object of

this article is to

explain to set

builders some
of the difficulties they
are likely to encounter
in short wave receiver
construction, and to
illustrate by practical
example how a really
good receiver may be
built without undue
trouble. All kinds of
difficulties beset the
path of the newcomer
to short-wave radio.
The short wave re-
ceiver, although tamed
considerably  during
the last tlgree or four
years, is no means
the docif; animal
which non-technical
writers would like us
to believe.

Even a really good
receiver reguures a
certain amount of skill
to operate, and in the
hands of an expert the
mediocre short wave
recelver can be made
to give better results
than the novice will
get from a first-class
set. Pages and pages
have been written
about short-wave re-
ceivers of  various
types, and in many
cases the optimistic
“blah” which has been
hashed up has led un-
suspecting newcomers
into a field in which
their inexperience ab-
solutely prevents any
possibility of success. .

Before we come down to any practical
details regarding the receiver, we are
to describe it would be as well, in view
of the foregoing remarks, to outline
briefly the position of the modern short
waver; to show what the newcomer to
short waves can expect; and to put him
wise to at least some of the things which
spoil his chances of satisfactory recep-
tion.

Let us get this clear from the start.
Short wave reception is not the cure all
and end all of radio problems. The short
waves are eminently suitable for com-
munication under certain definite circum-
stances, but let these be departed from
to any marked degree. and we have the
proverbial celluloid dog's chance of hear-
ing a distant station.

Such things as the hour of the day,
the wave length employed at the trans-
mitter, the type of aerial used, and the
general electro-atmospheric  conditions
all1 t;a)tert tremendous influences on re-
sults,

Because a given station can be heard
at loud speaker strength today it does not
necessarily follow that it will come in at
the same strength at the same time to-
morrow. It may not be heard again for
weeks. On the other hand, unskilful
Operation of the receiver may prevent
Teception of good strong stations, and
of eourse in these circumstances the weak
ones will not be heard either.

An All-Electric Short Wave Receiver which

is easy to construct and operate

By AK.

tery because, as far
as amplification of
signals was con-
cerned, the untuned
valve was a passen-
ger.

In passing it is in-
teresting to note that
as far back as four

LY
f.;’-

An ideca of the layout of the components willi be obtained from this photograph.

Details Which Spell Success

Point number two in this discussion of
short wave reception is that the design
of the receiver will influence results to
a marked degree. Whether the receiver
be a single valver or a multi stage r.f.
job, it is essential that an exce tionally
smooth reaction control be provided. The
usual plop in—plop out type of reaction
which serves its purpose on the average
broadcast receiver will not do. We can-
not tolerate any audible "bump” in the
change from a non-regenerative to a
regenerative condition in our short wave
receiver.

This smooth control of reaction can be
obtained only by experiment with the
individual recciver. The spacing of the
reaction coil from the grid coil, the num-
ber of turns on the former, the plate
voltage on the detector valve, and the
capacity and resistance of the grid con-
denser and leak all help in this matter,
and between them all enable the expcri-
menter to get the desired control of the
detector ve.

Just as is the case with broadcast re-
ception, we cannot expect to get first
class results from an insensitive receiver.
Unless we are prepared to employ a
very sensitive detector and a high gain
audio stage as has been done with the
present receiver, it is imperative to pre-
cede the detector with a stage of radio
frequency amplification. The idea of
using an untuned r.f. stage ahead of the
detector now appears definitely to be
washed out. Why it ever achieved any
prominence will always remain a mys-

years ago technical
writers in The Lis-
tener In were advo-
cati the use of
tuned stages in the
short wave receivers.
The Americans start-
ed off with the un-
tuned idea, but in
the last twelve or
eighteen months ap-
pear to have scrap-
?ed it entirely in
avor of the tuned
stage.

As far as types of
receivers are con-
cerned, there is no
doubt at all that the
only real receiver
for use in the recep-
tion of short wave
broadcasting is the
specially designed
super - heterodyne.
Unfortunately for the
majority of us, thi
type of receiver
costs a good deal to
puild. rthermore,
it is an extremely
ticklish job for the
average radio set
builder, and in fact
gives ex-

riened engineers

eadaches before it
is "moting" properly.

Next to the super-het comes the ome
or two stages r.f. set with a regenera-
tive detector and one or two audio
stages. This type of set is ideal for the
average short wave enthusiast because
it gives an excellent overall amplifica-
tion. is easy and reasonably cheap to
build, and does not require any special
skill to operate.

A word of warning at this stage. Do
not attempt to build a two stage r.f.
short waver if you have the idea of
tuning each stage. Three fairly critical
tuning dials and a reaction control are
a little more than even the e)ipert tuner
can handlc_on short waves. f you de-
cide to build a two stage job make the
first stage aperiodic.

Next down the scale we come to the
detector audio combination. Ordinarily
speaking, this combination is not looked
on with great favor by those who have
had experience with it in the reception
of short wave broadcasting. With the
standard three element detector the sen-
sitivity is not of the best and the two
stage audio amplifier necessary to bring
the signal level up to a reasonable point
also has the unhapﬁy knack of bringing
up the noise lével. However, the modern
four element screen grid tube is noted
for its sensitivity as a detector, and
when combined with a single audio stage
employing a pentode tube, is capable of
exceptionally good results. The sensi-
tivity is good, and because of the single
lift audio system the noise level is not
hrou%ht up disproportionately to the
signal.
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Converters and All Wavers

This summary of the different types
of short wave receivers would not
complete without reference to two re-
cent developments, the all wave receiver
and the short wave converter.

'.l'he.all wave receiver, as its name im-
plies, is intended to cover both the broad-
cast and the short wave bands. Provided
that the set is properly engineered, and
not fitted up with a multitude of in-
efficient switching systems.

The short wave converter is a kind of
adaptor which is intended to convert a
broadcast receiver into a short wave
super-het. The converter should not be
confused with the adaptor which oper-
ates only into the audio stages of the
set. The converter can be used only
with receivers which have two or more
tuned r.f. stages. These stages are set at
a fixed point by means of the usual
broadcast tuning controls and the con-
verter then acts as the oscillator and first
detector of a super-het, transforming the
high frequency incoming slfnal into a
lower radio frequency (equal to the fre-
quency to which the broadcast set is
tuned), which then is rectified and ampli-
filed in the usual way.

Having dealt as briefiy as possible with
the various types of short wave receliv-
ers, we now shall come to the equally
important question of tuning them. Any
properly built short wave receiver has
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its tuning coils and condensers so pro-
portioned that the stations are spread
fairly widely over the dial. Even so the
tuning can be sharper than the average
broadcast set user will like.

It is worth while remembering that in
any short wave receiver the greatest
“spreading” of stations is obtained by the
use of a given coil paralleled by a fixed
condenser and tuned by a very small
midget condenser. Short wave experi-
menters who are interested in amateur
Morse code communication employ this
system, but for the reception of short
wave broadcasting over a wide range,
say, from 15 to 100 metres, the scheme is
impracticable, for, to be of any use, we
would require about 20 coils for each
tuned stage.

A far better system is to employ a
reasonable capacity condenser, about 100
or 125 mfd (.0001 to .000125 mfd) and to
parallel the detector tuning condenser
with a three-plate double spaced mid-
get. This little “note trimmer” con-
denser will give exceptionally smooth
control of tuning, a fact which is of
extreme value in the reception of a weak
phone station when “zero beat” tuning
has to be used.

Another important matter in the selec-
tion of parts for our short waver is that
of the tuning dial. We do not require
a very slow moving dial, for this will
mean that it will take us too long to

cover the tuning range. What we do
want, though, is a dial which is free
from back-lash and which will not be
electrically noisy in operation.

Although they are ve_riy difficult to
obtain, the best type of dial is one In
which the primary drive is of metal and
the secondary drive of some non-metallic
substance. If this ty%e of dial cannot be
obtained, the next best thing to do is
to get a metal to metal drive type, and if
any noise should develop to put a spot
of oil on the drive.

The same thing applies with tuning
condensers. Some condensers, notably
those with pig-tail connections, are noisy
in operation. Avoid the pig-tail t
condenser and keep to one which
good solid bearings. Any electro-metallic
noise in these bearings can also be over-
come by the use of a little oil. As to
the remainder of the components the
guiding rule in their selection is to pur-
chase only the best obtainable. Do not
go in for shock absorber sockets, but
buy those which give a firm, positive
contact to the valve legs.

Value of Electrolytic Condensers

When building a.c. short wavers it is
as well to use only the electrolytic type
of filter eondensers. Paper condensers
may be satisfactory in some cases, but
the rectifying action - peculiar to the
electrolytic type of condenser gives them
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Schematical diagram of the Short Wave Two.



an undoubted advantage in the s.w.
set's filter system. Another point which
does not appear to have been given
much attention even by expert short
wave set builders is the desirability of
avoiding aluminium shielding when it is
to be brought in contact with brass.

Some sort of electrolytic action sets up
between these metals, with the result
that the set always has a noisy back-
ground, even when not connected to the
aerial. It is best to stick to copper or
brass shielding, although shields made
of these metals cost more than the com-
monly used aluminium shields. In any
case, remember to use fairly substantial
metal sheet for the shields, nothing less
than 18 to 20 gauge is of much use in
eliminating unwantcd r.f. transfer.

Really we could go on almost inde-
finitely dealing with the do's and dont’s
of short wave receiver design and opera-
tion, but space does not permit us en-
larging upon the subject now.

Technical High Lights

Technical high lights
of the receiver we
describe

can

fairly briefly. The re-
ceiver is a _standard
detector audio com-
bination. but the use
of a screen grid de-
tector and a high gain
American pentode lifts
the set above the
ordinary level of two-
valve short wave re-
ceivers.

The screen grid de-
tector is coupled to
the pentode by means
of a high impedance
choke, AFCl, which
permits us to get the
maximum signal am-

lification from the

igh impedance tube,
The combination of
this choke, a coupling
condenser, C5. and a
fixed resistance.
forms an impedance
coupling unit which,
w giving excel-
lent signal amplifica-
tion, posscsses the ad-
vantage of providing
excellent tone quality.

The pentode is
coupled to the head-
phones by means o .
an output filter made up on a second high
impedance choke (although not as
impedance as the first), AFC2, and a 2
mfd. condenser, C12. This allows us to
connect the headphones in the plate cir-
cuit of V2 without any possibility of
obtaining a dangerous shock. The whole
receiver is carefully by-passed with con-
densers which are used to obtain stability
and tone quality.

A further safeguard against hum troubles
13 the provision of separate filament
windings for the detector and audio valve
filaments.

Take a glance at the pictures of the
finished set while we describe some of
the constructional details. The whole
receiver is built on a metal chassis,
measuring 15 inches in length, 10 inches
In width and 2 inches in depth. The
front panel measures 15 inches by 8
inches. A dividing shield encloses the
coil, detector valve, main tuning con-

enser and reaction condenser. e grid
leak and grid condenser also are mount-
ed on the side of this shield while an
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insulating strip in the side carries the
aerial terminal A.

A second metal shield surrounds the
rectifier valve (V3), and prevents any
modulation hum from getting into_the
audip stage. The power pack, filter
choke and the two electrolytic filter con-
densers, are mounted at the right hand
end of the chassis, while the audio valve
(V2), the audio coupling choke (AFCD),
and the bias resistor control (R6) are
mounted at the left hand end. )

Note that in the original receiver the
output choke (AFC2) and the filter con-
denser (Cl2) have not been mounted.
The original receiver was an experi-
mental one, and the loud speaker out-
put was taken to a special step down
transformer. The correct place to mount
the choke is between AFCI and the front
panel, while C12 can conveniently
mounted underneath the chassis in the
left hand front corner.

The front panel carries three controls.
From left to right they are the 23 plate

Showing the underneath wiring and components.

midget reaction condenser (C2), the main
00015 mfd. tuning condenser (Cl), and
ihe three plate "note splitter” condenser
(Cla). Along the back edge of the
chassis are the two loud speaker ter-
minals and the earth terminals. One of
the former is insulated from the chassis,
whi’'st the remaining two are connected
direct to it. Underneath the chassis
are mounted the various filter and by-
pass eondensers. the voltage divider, the
bias and centre tap resistors. and the
grid coupling resistor. Practicall: all
the wiring is carried out underneath the
chassis.

When the various components, as set
out in the list. have been obtained. the
constructioin of the set should be started
by drilling the chassis to take the
sockets for the three tubes, the eleciro-
lvtic condensers, the bias resistor, and
the filter, outlet and coupling chokes,
and the power transformer. The front
panel should be drilled for the three
variable condensers, and for the holes
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which are to take the bolts to secure it
to the chassis. Further holes will need
to be drilled for the two dividing screens.

When these holes have been drilled
and the various components mounted on
chassis and front panel, turn to the
mounting of the condensers, resistors and
terminals underneath the chassis. Note
that inside the detector valve compart-
ment the UY socket uscd for the plug-
in tuning coils is kept from the metal
chassis by means of two insulating ex-
tension pieces.

Point to Point Wiring

When the assembly of the receiver has
been finished, start the wiring of the
set by connecting the zerial terminal to
the terminal on the coil socket, and
the F2 terminal on this socket to earth.
The G terminal on the socket is wired to
the fixed plate terminals on Cl and
Cla, and to one terminal on the grid
leak and grid condenser. The remain-
ing terminals on these last components
are joined together and connected to the
top (grid) connection
on the screen gri
valve. (Note that
this set employs
American type 25
valves, so that the
grid terminal for V1
i8 the metal "pip” on
the top of the tube.)

The fixed plate
terminal on the re-
action condenser
(C2) is connected to
the F1 terminal on
the coil socket. This
completes the top
panel wiring, and all
our other wiring
will be carried out
underneath t h e
chassis. .

The next job is to
run a lead from the
P terminal on the
socket of V1 to the
P terminal on the
coil socket, and to
one terminal on the
radio frequency
choke (RFC). The
other terminal on
this choke is wired
to one of the leads
on the coupling
choke (AFC1) and to
one terminal on the
006 mfd. fixed con-

denser {(C5). The
other terminal on
this condenser is

connected to one terminal on the mount
for the resistor (R2), and to the G ter-
minal on the socket of V2. The P ter-
minal on this socket is connected to one
terminal on the output choke (AFC2),
and to one terminal on the condenser
(C12)

The remaining terminal on Cl12 is con-
nected to the insulated loud speaker
terminal.

Now for a few earth connections. Con-
nect the C terminal on VI, one lead on
the 2mfd. condenser (C4), one terminal
on the 2 mfd. condenser (C6), one ter-
minal on the 4 mifd. condenser (Cl),
one end of the voltage divider (R3), the
vacant terminal on the mount for R2,
and the arm terminal on the variable
bias resistor (R6) to carth.

The vacant terminal on AFC2 is wired
to the free end of the voliage divider,
to the positive terminal on the 8 mfd.
electrolytic condenser C7, and to one
terminal on the filter choke. About 1}
inches from the positive end of the
divider R3 a lead is taken to the C
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terminal on the socket of V2. About
half an inch from this tap on the divider
a second tap carries a lead to the vacant
terminal on C6 and the free lead on
AFCl. Half an inch from the negative
end of the divider a clip carries a lead
going to the vacant terminal on C4 and
the G terminal on the socket of V1.

This completes all except the power
pack wiring of the receiver.

Start wiring the power pack by con-
necting one of the 350 volt seconda‘l}%
(outside) leads to the G terminal on
and to one lug on the .01 mfd. condenser
C9. The other outside high voltage lead
connects to the P terminal on V3 and lo
one lug on the second .01 mfd. condenser
C10. The centre tap on this winding is
connected to the vacant lug on C9 and
C10 and to earth. One of the outside
leads on the five volt filament winding is
connected to one F terminal on the soc-
ket of V1, whilst the other outside Ala-
ment lead is wired to the remaining ter-
minal on this socket.

The centre tap on this win
nected to the positive terminal on the
electrolytic candenser C8 and to the
vacant terminal on the filter choke, One
of the 25 volt filament windings which
we shall call No. 1, is connected tu the
filament terminals on the socket of VL.
Across these terminals is connected the
extremities of a 20 ohm filament centre
tap. The centre connection of this tap
(R4 is wired to earth,

The second 25 volt filament winding
(No. 2) is connected to the F terminals
on V2. Across its terminals is connected
a second filament centre tap R5. The
centre connection of thls resistor is wired
to the vacant terminal on the 4 mfd. con-
denser Cit and to the remaining ter-
minal on the variable bias resister Rd.
When once the primary of the power
transformer has n connected to the
line we have completed the building of
the receiver except for the winding of
the various coils which now will be
dealt with.

is con-

Coil Detatils

In order to cover the wave band be-
tween 20 and 100 metres we shall need
three sets of coils. To go beyond 20
metres an additional coil will be needed,
but because it is rather difficult to get
the screen grid detector to oscillate easily
below this wave length we have not
included coil data. The coils are wound
on the Pilot type of short wave coil
former. These are made by an Austra-
lian concern now, and can be obtained
from any big radio dealer at a reason-
able price.

The coil formers are provided with five
pins and are intended to plug into a UY
socket. Note in the diagram of the former
and its base that the filament terminals
have been lettered F1 and F2 so that we
shall have no difficulty in following the
connection of the windings to the pins.

All windmg’ consist of 28 gauge ds.c.
wire, and in the case of the wave lengths
below 60 metres it is possible to space
wind the grid coil, L2, and thus further
improve the efficiency of the coil.

Following are details of the windings:

’l‘qu{)s. 'I‘uLléns Turns. Wave Range
7 23 9 100 to 60 metres
10 13 8 31 to 62 metres
12 7 6 20 to 34 metres
Details of the windings can be seen

from the diagrams of the coil former
and the plug in base,
Further information isi—L1 is started

at the top of the former, the top end
of the winding connecting_hto the pin
on the former (earth). e end of the
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ﬁ The Parts You WIIl Need
1 Metal Chassls, Panel, and Dividing

Screens,
2 \'fIZY Sub-Panel Sockets for V1 and

1 UX Sub-Panel Socket for V3.

UY Baseboard Socket.

00015 mfd. Variable Condenser (C.1).
Three plate Midget Condenser (Cla).
late Midget denser (C2).

fd. Electrolytic Condensers (CT7,

. Paper Condenser (Cl1).

. Condensers (C4, C§, C12).
. Grid Leak (Rl).
1 mfd. Fixed Condenser (C3).
mfd. Fixed Condensers (C9, C10).
mfd. Fixed Condenser (C5).
Short Wave Coll Formers.
alve (V1).

247 Valve (V2).

280 Valve (V3).
Ohm Centre Tap Resistors (R4,
Ohm Blas Resistor (R6).

lter Choke (30 Henries).
“%11) Impedance Coupling Choke
Medium Impedance Output Choke

( 2).
5 meg Grid Leak and Mount (R2).
Radio Frequency Choke (RFC).
12,000 Ohm Voltage Divider (R3).
Terminals.

Power Transformer, having one|
350-0-350 volt, ome 5 volt, and two
.5 volt windings. I

=ggn oot

X
l<§§

Pz2EE8GT

1
1
1
1
2
1
3
1
1
2
1
3
1
1
1
2
1
1
1
1
1
1
1
4
1

1
|
|

—
G
L1
(%5 Ld
L2
£2 '
L3

KL

A diagram of the coll and socket.

winding nearest to L2 is connected to
the C (aerial) pin. The top end of L2,
nearest to L1, is the grid end of the
winding and goes to the G pin on the
former. The other end of goes to
the F2 pin (earth).

The top end of the reaction winding
(L3) is connected to the Fl pin on the
former, whilst the bottom end (nearest
the base of the former) is connected to
the P pin on the socket,

Note that the values of these windings
will vary slightly with different valves,
plate potentials, and tuning condensers
so that the experimenter probably will
n-ed to readjust the number of turns on

,and L3 to suit his particular con-
ditions.

Note that no specific dimensions are
given for the two screens because the
sizes of these will need to be adjusted
to suit constructional details. Each of
them, however, should be 53 inches high.

Tests and Adjustments

This completes the construction of the
receiver. and all is ready for the initial
tests. Be prepared to spend some little
time making the set function, for any
work put in at this juncture will be
well repaid when we settle down to the
business of tuning in overseas broad-
casters.

RECEIVERS

Plug in the three valves in their soc-
kets, attach the aerial and phones, and
turn on the a.c. a few seconds
when the set has warmed up we can
gain some idea of how things are “perk-
ing.” For this initial test it will be
as well to use the middle coil (31 to
62 metres) because on this wave band
most of the traffic will be heard. -
an overseas

ou try the

Don’t expect to hear
broadcaster the first time
set, but busy yourself adjusting the
reaction so that the set can be brought
in and out of oscillation with the gent-
lest of “swishes.” This desirable state
of affairs can be obtained by the correct
adjustment of screen and plate poten-
tials on the detector valve, by the use
of a suitable value grid leak, and by
altering the number of turms on L3 and
its separation from L2. Even when this
has been fixed up properly it will be
necessary to tune very slow if you are
to hear the weaker 'phone statlons.

To search for a broad station
throw the set into weak oscillation by
means of the reaction condenser C2 and
tune around the dial until you strike the
continuous whistle which indicates a
steadily radiating transmitter. At this
point bri.l-gk the set out of oscillation by
reducin e capacity of C2 and then re-
adjust the main tuning by means of the
“note splitter” condenser Cla. .

If you have hooked a phone station
the transmission should then be heard,
but if it is only one of the straight com-
mfercial trax;smittex;s which septd o.ul} an
rf. signal for test purposes it wi
necessary to try again. The best test
as to the receiver's efficiency, for the
newcomer at least, is the number of
Morse stations which can be heard. If
you can- tune in code transmitters nearly
a1l round the dial when the middle coil

is being you can be sure that the
set is working properly and that it will
need only a little patience and a stu

of “Short Wave's” class information
of short wave station schedules to en-
sure success.

Y W

A Time Conversion Table
A necessity for short-wave users.

INTERNATIONAL broadcasting stations
working on the short waves have
for the most part adopted the rinciple
of announcing test and schedule times
in Greenwich mean time to obviate con-
fusion and simplify conversion by for-
eign listeners into local time.

The Fosession by short wave enthusi-
asts of a time conversion table thus
becomes a necessity. Conversion tables
can be arranged in a number of differ-
ent ways, it is thought that the one
reproduced will prove of rticular use
because on it are marked most of the
stations heard regularly in Australia.

Every 15 degrees of longitude corres-
ponds to one hour time difference, an
local standard time for any g}a‘nicular
district is usually reckoned to the near-
est meridian of lonﬁ'rtude. The ‘‘zero”
meridian Basses through Greenwich
(England) Observatory, longtitude being
measured east or west from this point.

Greenwich mean time (GM.T) is
usually expressed in four figures, the
first two representing hours and the
last two minutes after the hour. For
convenience the hours of the day are
numbered from 1 to 24 (midnight to
midnight). Numbers 1 to 12 represent
am. and 13 to 24 (or 0) pm. Thus
00.0] would be one minute after mid-
ni&ht, 1201 one minute after noon. 18.45,
645 p.m.

1
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‘MY OWN” ALL-WAVE A.C.

HE all-wave receiver has

been proved the most eco-

nomical broadcast receiver

if one is desirous of listen-
ing to the local stations in addi-
tion to overseas broadcasts when
available. It obviates the neces-
sity of a converter or an adaptor,
and some means of coupling them
which, in practice, is not found
very convenient.

In early exam‘pleS the short-wave
receiver was “made to do” for
broadcast reception by means of
suitable coils which, with the small
tuning condensers necessary for
short-wave work, means at least
two pairs to cover the broadcast
band of 200-500 metres—obviously
a nuisance—and which lacked se-
lectivity.

In this receiver the problem has been
solved by special condensers and an in-
genious system of switching, which is
entirely automatic, whenever a suitabre
coil is plugged in.

Sallent Features

Tuning of the local broadcasters
exactly the same as for normal receivers,
and is effected by means of .0005 mid.
condensers {CX), and coils (L1, L3, etc.),
which are plugged into the same sockets
as the short-wave coils. These, how-
ever, are tuned by smaller condensers of
0001 mifd.. approximately, the maxi-
mum capacity which can satisfactorily be
used for short waves.

The condensers will be described in
detail later.

10 8-

Fig. 2.—Indicating the screen grid
resistance control.

The receiverr will tune from 16-10¢
metres, and from 185-500 metres, and is
built upon a chassis, thus facilitating the
layout and shielding of components.
.. A glance at the diagram (which is
identical for both bands) will show that
the receiver consists of a tuned radio
frequency stage of amplification, loose
coupled {for selectivity) to a screen grid
detector valve, to which regeneration is.
however, appiied on the short waves
only.

Audio frequency ener; (or the de-
modulated signal) is applied by means
of resistance coupling to the first audio.
which, in turn, is transformer-coupled
to a power valve of the E406 type, feed-
Ing a dynamic or moving coil speaker.

eaction control is effected by a new
variation of “screen grid” control. in
which the voltage applied to the screen-
ing grid is variable within narrow limits.

e system consists essentially of a
Potentiometer network from which the
Vvariable voltage may be picked off.

( 'ire‘vxous examples of this method
which is excellent), difficully was ex-
cpel'lenced in getting the necessary fine
ontrol. because, as the rotating arm of an

iS e

RECEIVER

An all-electric receiver which
is the «last word” in short-wave
design, which will tune all broad-
cast bands, and which may be
duplicated by any experienced
constructor

By “SHORT-WAVE”

average potentiometer can only move
through a complete circle (360 gegrees).
the small variations of voltage (about
15 to 30) required to bring the valve in
and out of oscillation were cramped into
about 5 degrees.

In this variation the major voltage
drop (approximately 170 volts) is taken
up by a 100,000 ohms fixed resistor (RS5)
and the variable member (R4), therefore,

List of
Components.

Condensers—
CX.—See letterpress .. .. ..
C1 and C2.—See letterpress .
C4 .00 (“M” type} .. .. .. ..
C5 0002 (“M" type) .. .. .. ..
C6 0001 (“M” type) ..
C11 006 (“M” type) .. .
C7 2 mfd. (1500 vd.c) .. .. ..
C8 8 mfd. Electrolytic 435 p.v.
C9 4 mfd. (1500 vd.c.) .. .. ..
Clo .1/.1 (1500 v.a.c) ..

Resistances—
R1 350 ohms or 400 ohms L.D.
R2 1000 ohms, light duty ..
R3 500 ohms (50 mils) .. ..
R4 Special (See letterpress) .
| R5 .1 meg. Carborundum ..
R6 Voltage Divider (see
| letterpress) .. .. .. .. ..
RS 30 ohm centre tapped ..
R9 5 meg volume conirol .
R10 2 meg. leak (pigtail type)
R11 10,000 ohm Carborundum
Miscellaneous—
Audio Transformer .. .. .
3¢ Henry Choke, S¢ mils. ..
| Power Transformer, 275 275
v.. at 120 mils.; 4 v.-3
amps., 4 v.-2 amps,, 5 v.-

Dynamic Speaker, 7500 ohm
Fleld .. .. .. .. .. .. .. ..
Back Panel Dial and Pilot
Lght ¢ . ..ommp- o0 o0 .-
R.F. Chokes .. .. .. .. .. ..
Valve Sockets, UY {(manu-

facturer’s type) .. ,. .. ..
Valve Sockets, UX (Manu-
SR

No.i -l

Required.

000 e, ST B

F.HF.NI BN bbb it

B -

facturer's type) .
Coll Shields (4% x
Valve Shield .. ..
Valves— ...

R.F. (S4Vh type) ..

Det. (E442 type) .. .. .. ..
Audio. (E415 type) .. .. .. .
Output. (E406 type) ..
Rect. (280 type) .. .. ..

[ ] S S i

has a voltage drop of only %ﬁ-
proximately 50 to 60 volts. e
reaction control is thus “opened
out” considerably, enabling very
fine, smooth, and stable control to
be obtained.

This method of a fixed and vari-
able resistor in series has been
found to be more effective (be-
cause of the “decoupling” and
“choking” action) than the alter-
native of tapping the variable re-
sistance across the voltage divider.
Suitable resistors will be described
later.

It will be noticed that the tuning
condensers are ‘“‘ganged” for sim-
plicity of control, and that each is
parallgled by a midget condenser
(“trimmer”) (C1, C2), cons:sngx%
of three plates for the aeria

and two plates for the detector stage. The
object of these small balancing con-
densers is to enable fine tuning to be
accomplished, and, in the case of the aerial
stage. to compensate for variations 1In
the “tracking’” of ganged condensers
due to the load imposed by the aerial

itselt. This is standard practice in
broadcast receivers and is easily ad-
justed.

This accounts for three of the control
knobs shown in the photograph. The
others are: On the right, a volume con-
trol (R9), and on the left, the reaction
control (R4). The switch shown between
them is to enable the high tension to be
s“:iltched off for safety whilst changing
coils.

—)

RFC

R 4}10000 st

T0 B 60w

Fig. 3.—An alternative method if
suitable units are not obtainable.

The interesting wiring of this switch,
indicated in the schematic diagram, has
been devised to keep a heavy load on
the pack (via the ocutput valve, no live
parts of which are exposed above the
chassis), to protect the smoothing con-
densers (C8&9) against overload. The
switch, therefore, only has to break a
small current of from 15 to 20 milliamps
at about 225 volts, and all exposed parts
above the chassis are rendered “safe.”

The temaining components indicated
on the schematic diagram which need
mention are as follows:—The condensers
marked C4 are simply R.F. by-pass
units, with the exception of the plate
coupling condenser between R5 and R9,
but are all of the same value (01 mfd.)
and similar type—bakelite moulded.

Condensers CT are smoothing or audio
frequency by-passes, of 2 mfd. capa-
city. That one shown across Rll is
important, as without it the receiver
will “motorboat” badly and fringe howl
becomes apparent even before the valve
approaches the regenerative point. The

(Continued on Page 16).
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condenser {C7), shown across the vari-
able portion of the reaction control {(R4)
keeps the unit silent when the contact
is rotated.

Resistances Rl1, R2 and R3 are bias
resistors, and the latter must be

ALL-WAVE RECEIVERS

adds greater flexibility to the controls,
than would be the case if solid shaft-
ing were used.

Each coil is enclosed in a shield can,
and is plainly visible on the photo-
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velope when using European type valves.

Reference to the underneath side of
the chassis will disclose a compartment,
on the right-hand front corner, built
from a strip of aluminium and bolted
to the side walls. In fitting,
the edge of this strip {and any

capable of passinf 50 mils with-
out heating unduly (5 watt type
for preference). RS is the plate
coupling resistance from the
detector valve to the first audio
unit.

RI11, with its associated con-
denser, C7, is an audio feed-
back, decoupling unit, and plays
an important part in attaining
the excellent smooth and silent
operation which is such a pleas-
ant feature of the receiver. The
remainder of the components,
which have not been mentioned
are standard, and their function
is apparent from their position
on the schematic diagram.

Shielding
Effective shielding has been
incorporated, thus materially
increasing the efficiency and
enabling a very compact and

OO0 MFD

other long edge which is not
bolted securely to the chassis)
should be kept about 1-8th of
an inch off the floor of the
chassis to prevent intermittent
contacts and “chattering,” or
mechanical vibration by the
loud speaker, on loud passages
of music.

Within this compartment, the
whole of the components asso-
ciated with the detector valve
are mounted and thus shielded
from the rest of the apparatus.
The shielding outlined conforms
to the specifications mentioned
earlier in this booklet, and is
so effective that there is no
trace whatever of “locking” be-
tween the R.F. and det. con-
trols; and the selectivity and
sharpness of tuning is improved
substantially over previous
models.

economical layout to be adopted.
The tuning condensers are
shielded from each other by
an  aluminium partition six inches
square, mounted on the chassis be-
tween them, and through which the
rotating shafts pass. As part of
the shielding system, both shafts are
“broken” with standard gang couplers.

is is necessary on short waves and

R8
v,2,3

RS
V4  Ris Gt
3 bt

Fig. 4.—Condenser showing separation of fixed plates.

graphs. The R.F. valve (V2) has its grid
end shielded from the plate end by an
ordinary valve “can” cut down to fit,
with the top level with the internal
shielding within the glass envelope. This
is much more effective than placing a
shield over the whole of the valve en-

%7

<7

RS RECT
23 i

<4

The only other feature which
needs mention at this stage is
the power pack consisting of
transformer, chokes and filter con-
densers (C8 and C9 which are
contained within the metal box {(alu-
minium, or mild steel for preference—
because of its magnetic shielding—al-
though the former is quite satisfactory)
as a “protective” cover. No hum trouble
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The above photograph shows how the reeeiver will look when finished.
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The eomponents are lettered to correspond
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Front view of the finished chassis.

of any description was experienced in
the construction of the receiver.

The electrolytic filter condensers (C8)
can be mounted, with advantage, outside
of this compariment for cooler opera-
tion and appearance. Electrolytic con-
densers, which are quite satisfactory,
however, were not used actually, because
the condensers illustrated (which are ex-
pensive) were on hand. Electrolytic
condensers are cheaper and more eco-
nomical of space and weiﬂni‘ have better
voltage regulation, are self healing after
breakdown due to overload, ete, and
have many superlative features.

A UX valve socket (not illustrated)
can be mounted on the back wall of the
chassis to accommodate the speaker leads
to which a suitable connector is some-
times fitted by local manufacturers. It
not, a burnt-out valve base can be used.
The thick pins are connected to the field
coil and the thin pins to the voice coil.

The arrangement and mounting of the
smaller components are illustrated in the
photographs.

Constructional Details

It will be as well first to prepare the
components which require workshop at-
tention,

The tuning condensers are of special
design. In this model they consi of
Emmco “Stratelyne” condensers of .0005
mfd. capacity in which the stators (fixed
plates) have been split into two sections
(fig. 4), resulting in a maximum capacity
of about .0001 mfd. for the smaller sec-
tion (used on the short-wave bands)
and about .0004 mfd. for the larger sec-
tion, which, linked together, make up th
full capacity for tuning the local broad-
casters.

An examination of the condensers will
show that the fixed plates are in one
piece, secured by means on four bolts
through the bakelite base and that on
removing these, the plates can be taken
out. Four metal strips are soldered to
the edges of the plates to keep them
accurately spaced and solid, and it is
only necessary to cut through each be-
tween the third and fourth plates from
the back, with a fine hacksaw or jewel-
ler's saw to complete the severence.

In remounting, fit additional solder
lugs under each bolt for making con-
nections and secure with ordinary hexa-
gon nuts, taki care to see that the
spacing of the fixed and movable plates
is right. The whole operation is so
simple, and is quite efficient for short-
wave tuning, that it should not take

more than 30 minutes. The proximity
of the larger section, which is "dead
when not in circuit, does not affect the
tuning range or operation ma . The
moving plates (which are “grounded” by
means of the wiring) are not altered in
any way.

Remove shaded portion of
fixed plate.

If the constructor does not feel con-
fident enough to carry out the "cutting”
operation, any operative jeweller 11
undertake the job at a very small cost.
Failing this also, an alternative 1s of-
fered, but it is doubtful whether any-
thing easier can be suggested.

The alternative is to use two separate
condensers, consisting of one of 00035

Cr

X

mfd., and the other of .00015 mfd. in each

tage, in the some connections, but great
difficulty will be experienced if any at-
tempt is made to gang the whole four
of them in “line” this method is
used, it will be better to dispense with
the single dial control and tune each stage
separately.

The two balancing condensers are fitted
as close as possible to the tuning con-
densers which they serve, to reduce
wiring (a very necessary precaution on
short wave). The three plate midget
(Cl) is mounted directly on the shield
panel between the two condensers, and
an extension rod of % inch brass tube
or rod coupled by means of the standard
“gang” coupler, so that it may be operated
from the front panel of the cabinet.

The forward end of the extension rod
needs supporting, which is effected by
means of a bush?ng and bracket mount-
ed at the end of the chassis. The bracket
and bushing portion of an_ old “jack”
or the bushing from an old rheostat,
etc., is ideal for the purpose.

The two plate midget condenser, C2
(trimmer) across the detector stage (on
the right of the tuning dial) is simply
supported by an aluminium bracket close
to the edge of the panel.

Midget condensers, unfortunately, have
semi-circular plates, which cause _ the
balancing action to be congested if it
falls at the minimum end, in the same
way as semi-circular plates, in a variable
condenser, affect the tuning. If the
constructor is at all fastidious, the fixed
plates can be dismantled and the shape
modified (this was actually done for this
receiver) as shown in Fig. 5, which may
be used as a template. If this is done
it will be an advantage to increase the
size of Cl to 5 plates, to compensate for
the reduced capacity maximum.

The modification results in “straight
line tuning,” and it is such a simple
modification that it is a wonder such con-
densers are not available on the local
market. The cutting will, however, prove
difficult without the necessary tools, and
is only a refinement which may be dis-
penseg with if necessary.

The variable resistance (R4) for re-
action control must be wire-wound for
stability, and any sturdy potentiometer

cz

A top view showing the layout required.
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Fig. 6.—The R.F. coil conncctions looking at the bottom of the valve base pins.

of 18,000 or 20,000 ohms. is suitable. If
any difficulty is experienced in procur-
ing suitable values, an old potentiometer
can usually be rewound at a cost of a
few shillings. Many of the old rheostats
of the better type, which were used on
battery receivers, are suitable for re-
winding, and conversion to poten-
tiometers, provided the strip is large
enough to accommodate the wire (about
5 inches by 5-8ths by 1-16th). The
efficiency of this new control is such as
o warrant any extra trouble. :

The unit actually employed in this
receiver was a broken-down “Chanex”
100,000 ohm wire-wound job, which was
Tewound for the writer, and, because of
the mechanical features of this particu-
lar unit (the movable arm does not
engage directly with the resistance
wire) is eminently suitable,

e alternative method of tapping off
the screen grid control (in case of diffi-
culty in procuring a value of 18,000 to
20,000 ohms) is indicated in diagram
Fig. 3. It consists of a 10,000 ohm.
Potentiometer of which there are several
varieties available, tapped on the
voltage divider at 60V, but will upset
the voltages of the other taps across the
same divider.

Still another alternative is suggested
{devised to make the duplication of this
Téceiver possible under almost any con-
ditions). where no suitable voltmeter is
&vailable to the constructor for deter-
Mmining the correct voltage points. It is
%0 substitute a 10,000 chm. potentiometer
for R4 and a 50,000 ohm. 5-watt car-
) dum resistor for R5. Both alterna-
tives indicated will increase the drain
on the power pack slightly (not a very
serious consideration), but the poten-
Hometer network should be such that

e temperature does not rise appre-
clably, otherwise it will tend to make

€ control unstable.

Coil Mounting

.Dterest will have been aroused by
“his time in the method of selecting the
Tight condenser combination whenever
8 coil is plugged in. The coils, includ-
Mg those for the broadcast band, are
pound on five pin formers or valve

S which are plugged into UY

;gckets_ The connections are shown in
8S. 6 and 7.

These are illustrated as when looking
at the bottoms of the pins of the form-
ers and, as the coil sockets are all wired
from the underneath side of the chassis,
this will facilitate the wiring connections
without having to turn the diagram up-
side down. The lettering of the pins cor-
responds with the standard “Filament,”
“Plate,” “Grid,” and “Cathode” connec-
tions, when viewed from the same angle.
The dotted line indicates a ‘jumper”
wire, which is fitted only to the broad-
cast coils and therefore switches in the
larger sections of the condensers when-
ever these coils are plugged in. On Fig.
7 the second “jumper”’ between “C” and
‘F" takes the place of the reaction coil.

It will be noticed that the detector coil
former and socket needs a sixth connec-
tion fitted. The valve base former, for
the broadcast coil only, is fitted w1ti) an
extra valve pin, tapped or screwed into
the centre, and the socket (manufac-
turers’ type) already has an “eyelet” in
place. rivetting a spacing washer (to
keep the contacts in position), which
only needs a length of wire soldered to it
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on the underneath side for making the
connection,

Care should be taken to see that the
pin and eyelet make good contact, and
that the connecting wire does not short-
circuit any of the other contacts in the
restricted space.

The Chassis

Having completed the preparation of
the components, the chassis may be pre-
pared. It is of 16 gauge aluminium, and
in this model consists of a “tray” 16
inches long, 9% inches wide and 2%
inches deep. If cabinet space permits, a
couple of imches added to the length
will be an advantage.

The bending and the cutting of the
round holes (1% inches diameter) for
the valve sockets (SUY and 3UX manu-
facturers’ type) was done in the work-
shop with simple home-made tools, but
unless one is used to working this sort
of metal it will prove cheaper to have
the work done by one of the firms who
specialise in this work.

_The corners of the chassis where the
side edges meet should be “eased in"
s'ightly so that they do not chatter or
set up intermittent or noisy contacts:
or may be strengthened with corner
Pleces cut from “motor car footboard
angle strip” securely bolted in place.

ay out the components, which are
mounted on the upper side of the chassis,
on a sheet of paper, and accurately mark
the position each component will occupy,
including that of the speaker socket at
}lhe back, before attempting to cut out the
oles. '

The power-pack cover, which can be
purchased ready built if desired, should
also be fixed temporarily in place,
and the whole given several coats of
“Duco” finish.

The components may now be mounted
on the chassis, completing the upper side
before commencing the lower. 'he re-
action and volume controls require in-
sulated bushings to prevent short cireuit,
and comfortable sized holes should be
drilled where any wiring has to pass
through the chassis. . )

The variable condensers with the gdial
should be mounted first, and a ood
deal of care taken to see that each is
in line. and that the dial will operate
them smoothly and easily at a]l set-
tings. Nothing is more annoying on
short waves than a _condenser unit
which is “stiff’ and liable to “jump
when the dial is rotated.

DET. PLATE

RFPLATE REC.
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;
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Fig. 7.—The detector cofl connections looking at the valve base pins.
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Fig. 8.—Alterative connections for incorporating 2500 ohm speaker (see letterpress).

Back-panel dials vary greatly in size
and method of securing to the chassis,
and the best means will be suggested by
a study of the design chosen. If it Is
necessary to raise the condenser off the
chassis to fit in the dial, a block of
wood, etc, can be cut and “duco”
finished with the chassis,

The mounting of the valve and coil
sockets, coil shields, valve shield, and
other components, either above or below
the chassis, will not occasion any diffi-
culty. Because so many components
have to be mounted close to the detector
coil socket, a little congestion is experi-
enced within this compartment.

The R.F. chokes (3 of them) have been
located, one on the underneath side of
the chassis floor, one on the front edge,
and one on the side edge, thus placing
the field of each at right angles to the
others, and eliminating any danger of
“coupling” or interaction.

The false wall of this compartment
has rio leads passing through it and need
not be bolted in position until the wir-
ing is completed, which will facilitate
soldering. etc.

Rigid (round or busbar) wire is used
for wiring the R.F. and detector stages,
but all power leads, being adequately
choked, and by-passed at the necessary
points, to%ther with the simple wiring
of the audio stages, can be made with
flex. Insulation of the bare wire, wher-
ever it passes through or close to the
metal chassis or grounded components,
must be of a double thickness of
spaghetti sleeving, because of the hi
voltages carried. The “layout” contro!
the length and arrangement of the wir-
ing of each component and there is no
need to detail it “point to point.”

The arramgement of the “earthing” of
the R.F. and detector components, shown
in the schematic diagram, should be ad-
hered to, i€, grounded at one point only.
This may be effected by connection to
the chassis direct, but a much better
way, preventing eddy currents being set
up in the chassis itself, is to run a sepa-
rate earth lead bolted to the front and
back of the chassis (to ground the
chassis) at convenient points and to
which all indicated grounded leads may
be gecurely soldered. In addition, this

prevents parasitic noises being set up by
electrolytic action between aluminium
and copper by the passage of small cur-
rents. This system was used in the re-
ceiver and can be followed in the photo-
graph.

For convenience, a strip of bakelite
has been mounted on the back wall of
the chassis to carry several solder lugs
and_the centre tapped resistors (R8), to
facilitate the connections of the ent
and transformer leads, which are usually
difficult to handle neatly. Each filament
lead is of 18 gauge bell wire, well twisted
and encased in spaghetti sleeving for
neatness.

Details of the Power Equipment

The special R.F. choke marked RF.C.1
is home-made, and consists of about 200
turns of 22 gauge d.c.c, wire wound as
a single layer on a piece of 5-8 inch
bakelite tube or or even wood
which has been thoroughly dried and
“DPucoed.”

The power transformer has a primary
winding suitable for the mains voltage
and four secondaries consisting of high
tension, 275 volts either side of centre at
120 milliamps; a 5 v. 2 amp. winding for
the filament of the rectifier valve (UX280
type); one 4 v. 3 amp. winding for the
filaments of valves 1, 2, 3; and an addi-
tional 4 v. 2 amp. winding for the last
valve or output valve. apae pilot light
for illuminating the dialy if necessary,
and as an indication that the power to
the set i8 “on” or “off,” is also taken
from this winding. A transtormer hav-
ing an. astatic shield between the ldpri-
mary and secondary windings should be
chosen if available,

The combination of RFCI and the buf-
fer condensers (C10) helps to reduce
any radio frequency interference which
might be fed to the set from the supply
lines, and to reduce the noises which
are sometimes set up by the rectifier
valve itself. The centre-tap connection
from between the two condensers C10,
to be effective, should be made as short
and direct as possible to the earth ter-
minal on the receiver.

The two filter chokes, Ch,l and Chz2,
are both rated at 30 henries at not less
than 80 milliamps, otherwise their effec-

tiveness will be reduced and the voltage
available for the plate of .the last valve
lowered. The total drain on the filter,
it might be mentioned in passing, is ap-
proximately 70 mils, two-thirds
wl'iich is accounted for by the power
valve,

The speaker field (7500 ohms resist-
ance) is not part of the filter system, If
the constructor already has a speaker
*with a 2500-ohm field which it is de-
sired to use, it could be incorporated in
place of Ch. 1 at a slightly lowered
efficiency. =

The voltage of the high tension secon-
dary will then have to be raised to 375 v.
either side of centre, and the connections
of the plate lead for the output valve
altered as shown in the alternative dis-
gram, Fig. 8. The filtering will not be
so complete as in the original connec-
tion, and the voltage available for the
last valve considerably lowered, al-
though it will still operate staisfactorily.

Because of the necessity of switching
off the high tension to e coils, It
is impossible to arrange the connections
to better advantage (because of poor
current and voltage regulation, etc.),
and the alternative is only offered as a
measure of economy.

. The voltage divider will be the same
in either case, although calculated for
the original method. It consists of a
22,300-chm resistance, tapped at 10,000
ohms (80 volts), 18,000 ohms (156 v.);and
21,000 ohms (202 v). The respective
points which they feed can be traced off
on the schematic diagram. The voltages
are, of course, measured to “ground,”
and therefore include the voltage drop
across each bias resistor.

The divider in the receiver illustrated
consists of an “Electrad” type D250, on
which has been mounted three addi-
tional clips, but any suitable resistance
of the same value will be suitable. It
may also consist of separate sections of
lizht duty resistors. which are readily
obtainable, wired in series and supported
by the terminals of the respective
smoothing condensers, C7, which by-pass
each section to “ground.” The resist-




ance value of each section is shown on
the schematic diagram.

So much detail with regard to a r-gu-
lar unit like the power pack, has been
included to assist constructors who do not
possess suitable measuring instruments,
although a high resistance volt meter if
available makes the determination of the
tapping points a simple matter. Other-
wise it will be well to adhere strictly
to the specified units.

Colls

The coils are wound on valve bases
or other suitable 5-pin formers, and a
table of turns for each is given. The
aerial coils (L1) are all spaced about
3-8in. from the top end of the grid coils
(L2), with the exception of the broad-
cast coils in which the spacing had to
be reduced to “fit.”

The plate coils (L3) of the R.F. trans-
formers (primaries) are close wound
over, or in between, the last few turns
of the lower end of L4 with one turn
taken up and round the grid end to im-
rove the transference of energy while
eeping the damping (and therefore the
selectivity) at the optimum point.

The reaction coils on the short-wave
coils (L5) are spaced about Ysin, away
from the grid end of L4. All coils are
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a knob of dial on the rear end of the
shaft of the R.F. tuning condenser, so
that each stage may be tuned sepa-
rately, or independently, whilst the ad-
glstment and lining up is being done.
efore finally adjusting the reaction.
e in a station on the lower end of
the scale, and preferably on one of the
short wave broadcast bands, with the
balancing condenser Cl just engaged, in
order that the condensers may be lined
up to tune together in gang control.

Leave the detector stage alone and ad-
just the R.F. coil (L2) by 1. Spacing
out the last turn or two; 2. Removing
half a turn at a time, until both con-
densers read alike. Re-couple the con-
densers and tune in a station at the top
end of the scale and the balancing con-
denser C1 should then be able to com-
pensate for any slight irregularity in the
capacity of the two tuning condensers.

If the selectivity needs any correction
adjust by removing a turn or two from
the bottom of L1 and/or L3. At a slight
sacrifice of signal strength it can be
made as sharp as a “hairline.”

All coils may be finally treated with a
thin coating of “Duco” to protect and
hold the windings in place during hand-
ling, but if the formers are fitted with
knobs, etc, it will be better to leave

- COIL DATA
Covering. Ll L2 L3 L& 15 SW.G.
300/185 metres . . . § 70 6 67 - 40 enamelled
100770 metres . . . 4 25 3% 24 20 30.D.S.C.
7040 metres .. . 4 16 3%, ML 12 26 D.S.C.
40/30 metres . . 3 9 3 8 7 26 D.S.C.
30/22 metres .. .3 5 3 5 S(S 24 I?I.S.C.
ced diam, of wi
22/16 metres . . . . 2l 3 2% 3 paz‘ D.S.C. S
(Spaced diam. of wire)

wound in the same direction, and the
connections for obtaining reaction will
then be: Top of L5 to detector “B" plus;
bottom of L5 to detector anode; top of
LA to detector grid; bottom of L4 to R.F.
“B” plus; top of L3 to R.F. anode, and
bottom of 13 to R.F. “B" plus.

This unusual method, which is caused
b{ the necessity of having plug-in coils,
oI connecting together the bottom ends
of both L3 and (they are effectively
grounded through C4a, which also acfs
&5 an isolating condenser to keep the
?SWep pack from shbrting to ground)

nections quite normally.

Adjustment and Operation

It is impossible accurately to specify

the correct number of turns for each coil

ause of the number of varylng fac-

tors which affect it. but the table is

e used as a guide. The number of

for each grid coil will be found

Vq]rly nearly right, but the reaction coils
Will need some adjustment.

The broadcast coils, not having any
reaction, should be lined up first, and
adjusted for selectivity in the manner
described below. This will ensure that

recelver is functioning correctly
fore any time is wasted on the lower
Wave coili_

For the short waves adjust the re-
action coils first by:—1. Removing half
B or a turn at a time; 2. Increasing
éhe Spacing between I4 and L35; 3.
pacing out the last turn or two until
v glt!ol‘ecelver glides smoothly and silently

) gl
bang, mild oscillation over the whole
For the purpose it will be

necessa?v to
Uncouple the ganged condensers and fit

them uncovered. So much depends on
the coils that a little extra time taken
up in_ making careful adjustments will
be well spent.

Probable Faults

Most of the probable faults have been
dealt with already. The field set up by
the power-pack might possibly happen
to inter-act with the audio transformer,
causing an uncontrollable low frequency
howl. The internal connections of the
audio_transformer usually have a lot to
do with it, and if the external connec-
tions are reversed, it will usually cure
this trouble.

Weak signals, failure to make the valve
oscillate, very little control over the out-
put by the volume control, and a gene-
ral sense of “deadness” in the receiver
indicates either incorrect voltage on the
plates or screen grids of the valves, a
wrong connection, or a faulty piece of
apparatus.

] Tuning

Tuning a local broadcast station is done
on the main dial, and balanced with C1
only.

A short-wave station is tuned in with
the main dial. and the reaction slightly
advanced. When a station has been
heard, the reaction control is scut back
as far as possible, whilst the “peak” of
the carrier is found with the two
balancing condensers C1 and C2, which
act as verniers.

This is extremely simple, and a little
practice in tuning will delight and sur-
prise the constructor with the potentiali-
ties of this receiver for broadcast enter-
tainment.
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Short -Wave Coil

Construction

A brief article on the winding of
coils suitable for use on the lower
wave belts.

By W.G.S.

UY tube base formers are generally
.. specified for windinf short-wave
coils, because they simplify the coil
construction, and mounting, consider-
ably, and are fitted with the requisite
number of pins to suit. The “Emmco”
make of coil formers are made to fit
UY sockets, and are an excellent medium
for construction.

UX valve bases can also be easily modi-
f by mounting a fifth pin in the
centre of the base, and arranging an
extra contact on the UX socket. For
this additional contact, a piece of springy
brass can be bent to suit, and fitted be-
tween any convenient pair of the exist-
ing contacts,

English pattern, four-pin valve bases
also suggest themselves for adaptation,
also with an additional pin mounted in
the centre of the base. English valve
holders are even easier to mount the
additional pin socket on.

Of course, there is no necessity to con-
fine the coils to valve bases and holders,
and several other methods of mounting
are in vogue. If the coils are wound on
ordinary bakelite tubing, the plug-in
pins can be arranged in a straight line
along one side. Suitable sockets to re-
ceive them can be attached to a strip of
bakelite, which is fixed to the baseboard.
Five, six or seven pins, if necessary, can
then be arranged without difficulty.

Coil Diameters

There seems to be a certain amount of
confusion also about the correct dia-
meter to which short-wave coils should
be wound. In 1921, when experimenters
were first investigating wave lengths be-
low one hundred metres, it was con-
sidered standard practice to use coils of
a diameter of three inches, space wound
on "air,” i.e., self supporting. The under-
lying idea was that it was essential to
reduce the distributed capacity of the
coil to the lowest possible minimum.

About three years ago, valves were
first manufactured with caps made of
bakelite and similar composition, and it
was not long before experimenters
adopted the ready-made formers so
thoughtfully provided.

Valve base coil formers, or similar
factory-made formers, are practically
standard practice in America, and at the
writer’s station are invariably employed
nowadays. No noticeable difference in
signal strength has been apparent be-
tween these handy little units and coils
constructed on more correct scientitfic
grinciples. Many readers have probably

ad the same experience, but, neverthe-
less, there is quite a lot to be said in
favor of the slightly larger space wound
coils in which the amount of insulating
substance is kept at a minimum.

Some experimenters favor 2in. diameter
coils, space-wound for the shorter wave
lengths. and mounted on their sides on
sawn-off valve bases. Many of the sta-
tions heard are received on commer-
cially-built kits, such as “Radiokes,”
which are also 2in. in diameter, and space
wound on a skeleton former; so that it
secms to be a matter of individual pre-
ference.
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THE WORLD SHORT-WAVE

wave stations in all parts of the

world, and the number of these
stations that are operating, a stage has
been reached which warrants the use
of a short-wave adaptor which can be
connected at will to an all-electric
broadcast receiver, so that these broad-
casts can be received and enjoyed.

No one can deny the thrill and satis-
faction on tuning in some foreign sta-
tion and waiting for the call sign to
be announced. In a number of cases
the announcement will be made in a
language which the listener has never
heard, and, although he will not under-
stand what is meant, he can appreciate
the vocal and instrumental items which
follow.

Naturally, the time that these foreign
stations are on the air does not always
coincide with the time that the local
stations are broadcasting, and there is
a specified time when to listen for these
stations.

The quality of the reception varies
according to the time of the year, atmo-
spheric conditions, and the time that
the station is broadcasting; but, for all
this, the number of successful recep-
tions definitely compensates for the
number of bad receptions.

If one short-wave station comes in
poorly it is only a matter of changing
the coils and trying on another wave
band, as on some bands at certain
times of the year there is less static
than on others. As the times for which
to listen for the different short-wave
broadcasting stations and the number
that can successfully be received here,
appear in the Short-Wave Page of The
Listener In each week, the listener need
not needlessly twirl the knobs of the
adaptor and trust to luck to bring in the
stations. It is just as easy to tune in a
short-wave station situated in England as
it is to receive a Sydney short-wave sta-
tion, providing conditions are favorable.
There may be a difference in the volume
of these two stations, but the tuning
is no’ more difficult.

The Erograrnmes broadcast from the
main short-wave stations are of excel-
lent

WING to the excellent broadcasts
that are transmitted from short-

uality and compare more than

favorably with those transmitted from
stations operating on the broadcast band.
the most interesting pro-

Some o

ADAPTOR

By connecting this two-valve
adaptor to the detector socket
on an all-electric receiver
loud speaker receptionof the
Overseas short-wave broad-
casting stations is practicable

By F. OLSEN

grammes are those put over by the
foreign stations, and may be heard at
about a quarter to ten, Melbourne time.
Listeners who have not heard Chinese
music will be astonished on hearing

notes issuing from the loud speaker

. 1

List of Parts

Aluminium chassis 10%in. by 6'%in. |
by lin., of 18 gauge material.

Aluminium panel 10% by 6% of 18
gauge material.

Aluminium partition 5% by 6%, 20
gauge material. o |

3 Midget condensers, consisting of
23 plates. (Radiokes type.)

400 o resistance R1.

5 meg. grid leak, R3.

50.000 ohm variable resistance, R4.

100,000 ohm resistance, R2 (grid leak
Lype). -

2 01 mfd. condenser, C5, C4.

1 mfd. condenser C§.

0001 mfd. condenser, CT7.

2 UX valve sockets.

2 UY valve sockets.

8 length of fibre tubing having an
outside diameter of 1%in, 2in.

ong.

8 UX wvalve bases.

1 UY valve base. )

Miscellaneous flex, wire, spaghetti,
14lb, 28 gauge D.S.C. wire, metal
thread screws and nuts, etc.

2 Vernier dials.

when one of the Javanese short-wave
stations is received.
Having shown what may be expected

on the short waves, the next thing to
consider is the requirements of an adap-
tor which will enable the listener to tune
in these stations by connecting it to an
all-electric broadcast receiver. At this
stage it may be well to point out that
only the audio stages of the broadcast
set are brought into action other than to
obtain the various voltages necessary for
the valves in the adaptor. The audio
stages of the set with which the adaptor
is used in conjunction must not be
directly coupled, as in the Loftin White
or any similar system, as the adaptor
will not work if it is. Only A.C. re-
ceivers using transformer, resistance
couFlmg, etc,, between the audio valves
will be suitable for use with this adaptor.

Briefly, the most important point is
that the adaptor should give good re-
sults. Next, it should be simple to con-
struct so that any reader who is at all
interested in the greatest of hobbies
should have no difficulty in assembling
and wiring the components.

Another factor of vital importance is
that of hum. There should be no hum
coming from the adaptor, and it should
be silent when the reaction condenser
is out of oscillation. or, in other words.
no noise such as crackling, frying, splut-
tering, etc., should orginate from the
adaptor due to faulty design, which will
mar the reproduction.

The circuit and the design of the adap-
tor which we present here was the out-
come of a considerable amount of ex-
perimenting, and was found to be the
most suitable for the average all electric
receiver using resistance or transformer
coupling for the audio stages. It does
not matter how many stages of R.F. am-
plification a set may have, as only the
audio side of the set is used.

On test, this adaptor, when connected
to the detector socket of a three valve
electric set, gave excellent results, and
delivered enough volume from the
dynamic speaker on the main S.W. sta-
tions to comfortably fill a large size
room.

The Circuit.

On looking at the circuit it will be seen
that fundamentally it is an old favorite,
being commercially used in broadcast re-
ceivers as far back as 1924, only that
D.C. three electrode valves were then
employed.

The advantage of this circuit over
that of the tuned anode, which is rapidly

Showing the adaptor connected to an
all electric receiver ready for operation.
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being discarded {(where experimenters
and amateurs are concerned) is that hum
is entirely eliminated. Even when paral-
lel feed was used, a slight hum could
be heard coming from the adaptor, and
on changing to the radio frequency trans-
former system this hum disappeared.

It will be noticed that the aerial coil,
L1, is inductively coupled to the grid
coil L2. This coil is tuned by a variable
condenser, Cl. The grid of the screen
grid radio frequency amplifier is biased
by connecting a resistance in the cathode
lead of this valve. .

The plate of the screen grid valve is

coupled through the coil L3 to one side
of 2 1 mfd. condenser and to B positive.
A variable condenser C2, tunes the grid
coil L4, while a grid leak and condenser
is used to enable the detector to rectify.
Reaction condenser, C3, controls the os-
cillation of the detector valve.
_ Owing to the high voltages which are
impressed on the plate of the detector
valve in some commercial receivers, it
was found necessary to incorporate a
variable resistance, R4. in series with
the primary of the transformer in order
to reduce this voltage, so that the
smoothest oscillation could be obtained.
This resistance, R4, is shown in the cir-
cuit as one side going to the P terminal
of the UY plug and the other side to the
fixed plates of the reaction condenser and
one side of the reaction coil. .

Due to the fact that the voltage applied
to a detector valve is seldom higher than
100 volts in the majority of sets. the B
positive lead which comes from the
screen grid valve connects to a terminal
which can be brought out at the back ot
the broadcast set.

A tapping on the voltage divider or
a series resistance, at which should be
about 150 volts. should be taken to the
terminal, whirh is on the back of the
set. In this way the performance of the
adaptor is in-reased out of all r2cognition
compared with obtaining all the voltages
from the detector valve socket of the set
by means of the adaptor plug. The fila-
ment voltage and the cathode lead for
both valves and the plate voltage for
the detector valve is Eerived from the
detector valve socket of the set.

C~m»-nen‘s Roviewved

VALVES.—These must be of the same
filament voltage as the detector valve,
in the broadcast receiver. Those
Used in this adaptor were E442 for the
RF. stafe and an E424 for the detector
Stage, although any particular make of
valves can be used, providing their char-
acteristics are similar to those men-
tioned here. This, however, is exclusive
of the filament voltage. In a number of

cases hum in S.W. adaptors and S.W. re-
ceivers have been traced to the valves
themselves, so, in order to assure that
the valves which are to be used in the
adaptor are immune from this defect, it
would be advisable to have them tested
for hum before inserting them in the
valve sockets of the adaptor.
CONDENSERS—Both tuning and re-
action condensers are of the same capa-
city about 0001 mfd., and for preference
should be midgets having roughly
23 plates. A smaller capacity reaction

A front view of the panel.

condenser may be used if one is on
hand, but this will necessitate more turns
on the reaction coil. There must be no
side-play in the spindles of the conden-
sers; by this is meant that on exerting
a pressure on one side of the spindle
and then the other the spacing between
the fixed and moving plates should not

vary.
CONDENSERS.—The by-pass
condenser, C5, on the screen grix Tead
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should not be of the paper type, but
should have mica as a dielectric. This
also applies to C4, Although theoretic-
ally the condenser C6 should be of the
mica type, a paper one was found to be
just as satisfactory. It is not important
what type condenser C7 is so long as it
::f 3f the correct capacity, namely .0001

VALVE SOCKETS.—In a broadcast re-
celver, providing the contacts of the
valve sockets are fair, everything will
be all right, but with a S.W. receiver
this matter is entirely different. If
there is a high resistance leakage be-
tween one of the contacts and the earth,
an annoying crackle will set in which it
is difficult to trace if a socket is not
suspected. Besides this, spluttering can
also be traced to sockets which have
loose contacts or make bad contact with
the prongs of either the legs of the
valves or the legs of the UX valve
base which holds the coil windings. From
this it can be seen that only the best
of sockets should be selected. Two U.X.
haseboard mounting sockets are required
for use as coil holders, and two U.Y.
baseboard mounting sockets are needed
to hold the valves.

DIALS.—These should have a smooth
movement and no backlash, otherwise
tuning in of the short wave stations will
be difficult, and stations may be quite
easily missed. The ones used with this
adaptor are not only smooth in move-
ment, but are attractive in appearance
and make the view of the panel very
pleasing. No cheap or inefficient dials
should be used, as only the best should
be selected.

Construction of the Chassis

The chassis, which consists of 18-gauge
aluminium, is 10%in. long by 6%in. wide
by lin. deep.

Before starting on the construction of
the chassis it would be a good plan
to obtain all the components and stand
them on a sheet of paper in the same
positions as shown :.{: the photographs,
so that the size of the chassis may be
obtained. This is due to the fact that
the size of the valve sockets, dials,
valves, etc, may be slightly larger than
those used in this receiver, with the
result that the size of the chassis may
have to be bigger than the sizes of the
one given here.

The chassis may be bent by the local
tinsinith or may be bent by the construc-
tor Having bent the chassis, cut the

(Continued overleaf)

|

Circuit of the World short-wave adaptor.
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A photograph showing the back of the

panel to size. The one used with this
set was 10%in. by 6%in., and was of
the same gauge material as that of the
chassis. Next, the aluminlum parti-
tion which shields the R.F. side of the
adaptor from the detector stage, may
be cut to size. This is 6lin. wide by
51%in. high, and has a flange of half an
inch on two sides, so that it can be
fastened to the chassis and to the
front panel which it helps to
support. )

If a dull finish on the alumi-
nium is desired, this may be
obtained by the use of emery
paper and oil. Care should be
taken in doing this in that the
rubbing should all be in the one
direction. .

The panel and the chassis may
be now drilled for the screws to
pass through to hold the panel to
the chassis, and then the parti-
tion can be drilled to support
the chassis and the panel.

Now screw the partition to the
sub-panel and drill the holes for
all the components which are on
the face of the chassis, except
the hole for the variable resis-
tance. The positions for the
con&ponents can be obtained by
studying the photographs of the

ished adaptor. Mount the
components whose holes have
just been drilled, care being
taken to see that there is plenty
of space for the variable condensers so
that they do not foul any of the compo-
nents.

The resistances and condensers which
are underneath the chassis may now be
placed in position and the holes drilled.
Regarding the variable resistance, R4,
the hole in chassis through which this
passes should be of ample size, as if this
spindle or any part of the resistance
touches the aluminium, a short-circuit
will take place.

The holes for the condensers on the
panel should be drilled and the con-
densers mounted. All the spindles must
make good contact with the panel, as
the movable plates are connected to
thesa, and should not insulated.
Fasten the panel with the condensers
and dials mountcd, to the chassis, with
metal thread screws and nuts, and screw
the partition to the panel. The construc-
tion of the chassis is now completed.

is a

Point to Point Wiring
1t is not generally realised that in a
short wave receiver or adaptor the wiring
has a considerable effect on its perform-
ance. By this is meant that the grid and
plate wires should be as short as pos-

From the top of the adaptor with the .
inserted, the small number of conneetin

ALL-WAVE RECEIVERS

sible, and all A.C. fila-
ment leads should be well
away from the above
wires. In this set the
plate and grid wires are
on one side of the chassis
and the A.C. and H.T.
leads on the other. In
this way, hum is reduced
to a minimum and feed-
backs in the form of
whistles and squeals are
entirely eliminated. The
wiring of the filament
circuit should be carried
out in twisted flex, the
rest of the wiring being
done with 20 gauge bare
or tinned copper wire
covered with spaghetti.

In the case where a
contact should be con-
nected to the chassis,
there is no need to insulate the wire
unless there is a chance of its touching
a component which should not be
earthed, and it can be connected to the
nearest screw in the chassis.

There is no need to solder the wires to
terminals if a good contact is made, as
this will in no way increase the efficiency

adaptor.

C4. The vacant sides of Rl and C4 are
connected to the chassis. From the P
termnal of the S.G. valve socket a wire
is taken through a hole in the aluminium
to one side of R2, and one side of C5,
as the P terminal in the case of Conten-
tential type valves becomes the screen
grid terminal while the plate is taken to
a contact on the top of the valve.

Earth one side of condenser C6 to the
chassis.

Take a lead from the G terminal of
the detector coil holder to the alu-
minium. The F terminal of this socket
nearest the P contact goes to one side
of the grid leak and condenser R3, CT.
From the P terminal of the same socket
run a wire to the P terminal of the de-
tector U.Y. valve socket. The remaining
F terminal of the coil socket goes to
one side of the variable resistance R4.

Next, the vacant side of the grid leak
and condenser C7, R3 connects to the grid
econtact of the detector U.Y. valve socket.
All that remains to be wired now is the
leads to the U.Y. valve base, which plugs
into the detector socket of the broadcast
receiver.

A defective valve having a U.Y. base
should be obtained, and the glass re-
moved. Hold a soldcring iron to the
pins of the socket, and with a needle
push the wire which originally
connected to the elements of the

teature of this adaptor will be netieed.

of the joint, and is only extra work done
for nothing. .

By studying the photographs an idea
of the position of the wiring may be ob-
tained, and the holes in the chassis
through which the voltage wires go.
These may be drilled when the con-
structor comes to that
portion of the wiring.

Start the wiring by
taking a lead from the F
terminal nearest the
terminal of the RF. UX
valve socket which holds
the RF. coil to the fixed s ¥
plates of the midget con- %
denser Cl and to the grid ..
terminal of the S.G. valve
socket.

The P terminal of the
R.F. coil holder goes to
the chassis, likewise the
remaining F terminal. A
terminal is soldered to
the G contact of this
socket, so that the aerial
wire may be connected. o

Run a wire from the
cathode terminal of the
S.G. valve through a hole
in the chassis to one side
of Rl and one side of

o«

valve out of the hollow legs.

Note that if the broadcast set,
to which the reader intends to
connect the adaptor has a dif-
ferent type of socket to the one
used with this adaptor, the con-
nections are the same but the
position of the pins will naturally
be different.

For the wires connecting the
adaptor to the socket 23/36 rub-
ber covered flex may be used;
this will fit in the socket legs.

From the vacant terminal on
the voltage varying resistance R4
a wire is taken through the hol-

alves and colls
wires which is

Soorotnna AR

low P leg of the UY valve base
and soldered in position. A flex
lead is soldered to the cathode
leg of the U.Y. valve base and
connects to the aluminium chas-
sis. Run a pair of twisted flex
leads from the filament connec-
tions of the screen grid U.Y.
valve socket to the fllament con-
nections of the detector valve
socket, and from here continue the
twisted flex leads to the two F legs on
the U.Y. valve base.

This completes the wiring except the
B 4 lead for the S.G. G of the

(Continued on page 26)

An underneath view of the chassis showing the place~
ment of components and the remainder of the wiring.
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TWO SHORT-WAVE AERIAL

HERE are a good number of short
wave enthusiasts who are not
familiar with the Zeppelin antenna,
while among the ranks of tne
transmitters there are a number who
have not yet adapted this form of aerial
to the reception portion of their stations.
In the following article, the writer will
attempt to describe some of the forms
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The “Doublet” antenna.

tried at his own station, and proved in
every way to be very satisfactory, and
suqerlxor to the common “untuned”
aerial.

The erection of a suitable “Zepp” an-
at most stations does not present
any great mechanical difficulties for
wave lengths of forty metres or less,
while those having a greater amount of
:Eace available, can satisfactorily build
em to suit wave lengths up to eighty
or a hundred metres.
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The “Zeppelin” aerial. -
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SYSTEMS

Forms of the .“Doublet”

and «Zeppelin” types

improve reception and
decrease interference

By H. R. CARTER, VK2HC

_The “Zepp” really consists of two por-
tions, the antenna itself, and the two
feeder lines, one of which is connected
to the antenna, while the other is brough't
to a “dead end” near the antenna. The
straight antenna wire i8 measured and
cut to the desired wave length, or at a
number of half , for example, 3%,
2/2, etc. The feeder lines should be any
odd number of quarter wave lengths, or
bearing a definite relation to the antenna
length, for example, }, 3, 5/4, and so

on,

The feeder system is so arranged that
the currents in the feeders are exactly
out of phase, and, therefore, the induction
from them is practically zero, and if cor-
rectly constructed, should absorb practi-
cally nil of the desired signals, or un-
desired interference, the actual reception
taking place in the antenna itself, and
conveyed to the receiving apparatus by
the feeders,

This arrangement, therefore, reduces
induction from neighboring power leaks,
mains, ete, or other troubles that are
experienced, with the ordinary type of
single wire arrangement. The receiving
antenna, being sharply tuned, and having
low losses near ground, gives a con-
siderable increase in signal strength, and
a decrease in background noises, m
actual experience here, signals which
were previously R6 are now R7/8.

At VK2HC, the power supply is from
32 volts D.C, thgo current being ob-
tained from an engine direct-coupled to
a generator. The mains from the gene-
rator and battery room are overhead,
and the segments of the commutator on
the generator are rather widely spaced
and large, the result being severe inter-
ference.

Before erecting the antennae about to
be described, reception of all the short
wave len, or higher frequencies,
with the engine in operation, was practi-
cally impossible, while now it cannot be
heard on the ten metre band, R2/3 on
twenty, and operation on the forty and
eighty metre ds is quite good; any
signals over R4 are easily readable, and
the increased antenna coupling improves
the sharpness of the oscillation fringe for
radiophone reception.

It must be understood, however, that
the antenna when constructed for the
amateur wave lengths is not flexible.
For instance, a_station operating on 32
metres will in all probabilify be received
at slightly less strength than with the
common uvne wire arrangement. How-
ever, this point can be avoided by sta-
tions, which desire to listen to a station
ot a special wave length, building the
antenna to suit it.

Owing to the fact that this type of re-
ceiving antenna will probably be most
Fopular amongst those who desire to
isten on the amateur wave lengths, the
whole of the following constructional de-
tails will be based on that point.

The length of the straight wire should

Ins 3" INSULATOR Ins
———————
3"
caiL ON
Fic 2. RECEWER

Hiustrating a two-wire feeder
arrangement.

be either § or 2/2 for the 42 metres or
TMC band. By a series of experiments
in the US.A, the following formula was
obtained:

L—wave 1

x 156
where L equals length of the antenna
in feet (} wave),

This is disputed on the grounds that
it varies in whichever country the
antenna is situated. In U.S.A. it may

{Continued overleaf)
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£ (se€ TEXT)

lov o e

ANT CorL ON
RECEIVER,

Fie ¢

Showing how the antenna “feeders”
are tuned.
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TWO SHORT-WAVE AERIAL SYSTEMS—(Continued from previous page)

be 156, while in Great Britain it will
probably be less; in other countries
where there are fewer buildings and con-
ducting structures in the vicinity of the
station, the factor is likely to be as high
as 2.

For a full-wave antenna the figures
obtained by the 1.56 method are simply
doubled. Wé take then, for example, an
antenna suitable as a half wave on 42
metres; we obtain the result as follows: 42
x 1.56—865 feet 6 inches, which, of course,
is the half wave.

With regard to the feeders, if the

, antenna is to be used on all the ama-
teur bands, it is obvious that one can-
not buiid a quarter wave feeder, for the
42 metre band as this would come out
at half wave on 21 metres.

The lenzth has therefore been takem
as 45 feet. This has a relation to most
of the bands, being a combination ot
the correct quarter or number of quarter
wave lengths, for ten, twenty and forty
raetres,

The “Doublet”

The first type of antenna tried was the
“Doublet.” This consisted of two main
antenna wires, 32 feet 9 inches long.
fed by the ordinary twisted lamp cord
used for house wiring purposes, 45 feet
long. The two lengths of antenna wire
are erected as per Figure 1, with the
insulator of about 3 inches of length in-
serted in the centre, the.two feeder wires
connecting at this point.

Most people have noticed the arrange-

ment used by the PM.G’s Department
to minimise induction in telephone and
telegraph wires, a cross over of the lines
at various points. is is called trans-
position angois the basis for an erection
of a different feeder line. This co

of the same two wire feeder arrangement

set up as per Figure 2. The wires are
spaced at 3 inches and at every nine feet
are Special insulators are

made but were not available in Austrs-
lia, 80 that small 4 x 4 inch bakelite
sheets had to be used, with a small boit
and nut holding a button insulator n
place, to which the wires are attached,
and the point where the wires cross
should not under 1 inch.

It is important that these wires should
He kept taut, and not allowed to vibrate
against themselves, the whole feeder,
however, can swing as one without affect-
ing reception, to any serious extent.

This feeder arrangement is connected
in the same manner as the twisted cord

ype.

The “Zeppelin”

The arrangement of the “Doublet’ just
described, will doubtless prove rather in-
convenient to most stations who have
another antenna for transmitting. ~That
was the case here and I immediately set
about the erection of a suitable receiv-
ing “Zepp.” Unlike the ‘“Doublet” the
plain * " has only the one antenna
wire, 3 2/{ wave lenﬂx long, and the
feeders arranged similar to the common
inverted “L” type, with two “lead-ns’’;
one of course is a dead end. This
arrangement is similar to the usual ama-
teur transmitting antenna, and can best
be followed as &er Figure 3. The antenna
in this case is 65 feet 6 inches long with
45 feet feeders. The wires are spaced
3 inches apart, and must be well con-
structed, to prevent swinging in the

wind. The spacers in the feeders can
easily be made from scrap bakelite or
seme such material.

The tyY: of feeder illustrated in Fig.
2 may also be substituted, but in this
case no improvement could be noticed.
The plain “Zepp” arrangement shown on
Figure 3 gave the best results at this
station, being easier to erect and a very
slight increase in signal strength over

ou,

the “Doublet,” although the twisted
feeders may be slightly less subject to
interference.

Tuning Feeders and Coupling to the
Receiver

The 45-feet feeders, not exactly cor-
responding to any actual frequency or
wave length with regard to the antenna,
are only slightly affected by tuning,
whereas a 32 feet 9 inch feeder would be
considerably affected. However, tuning
extends slightly to increase the effi-
ciency, and two .0005 mfd. variable con-
densers, ganged and connected as per
Figure 4, are well worth the trouble, in
any of the pre-described systems. Of
course, the ganging must be made from
:.?me insulating material, such as ebon-
ite

These types of antennae are most
satisfactorily applied to rcceivers em-
Ploylng a stage of screen-grid radio
requency before the detector, as a dead
spot would tend to put the receiver out
of oscillation somewhere in the band.
This, however, using a 45 feet feeder,
will be most noticeable on 10 metres.
The number of turns for a coupling coil
for an S G set is about eight turns on
a valve socket, while for receivers not
possessing a screen grid stage only two
or three turns are ample.

It is advisable to mount the valve
socket well away from the aluminium
or screening material, otherwise there
may be considerable loss of energy
directly on to the frame of the re-
ceiver.

THE WORLD SHORT-WAVE ADAPTOR—(Continued from page 24)

U.Y. valve base is not connected to any-
thing.

The Coils

The coils are wound on tubing having
an outside diameter of 1% inches and
glued ‘in position over a U.X. valve base.
The diagrams of the coils shown here
speak for themselves, with the result
that very little explanation is needed. All
coils are wound with the same gauge
wire, namely 28 D.S.C., and cover a
wave length range from roughly 18 to
80 metres. If any other coils are requir-
ed to cover the higher wave lengths
above 80 metres, it is merely a matter
of adding extra turns to the coil below
it. All windings are in the same direc-
tion. In the case of the plate coil two
terminals are mounted so that the be-
ginning and end of L3 can connect to
these terminals.

Filament plate pin, grid pin, etc, in
the diagrams refer to the pins of the
U.X. valve bases which the coil formers
fit over. For example, the beginning of
coil L1 goes through a small hole drilled
in the former and through the hollow
plate pin where it is soldered in posi-
tion.

The following is the number of turns

for the various coils. The wave length
ranges are only approximate.

R.F.Coil Detector Coil Wave Length
11 L2 L3 14 L5  in Meters.
3 4 3K, 3% 2 12 to 16
4 5 4% 412 2 16 to 25
T 10 [ 9 3 2 to 45
12 15 10 14 4 45 to 80

It will be necessary to experiment
with the number of turns on the re-
action coil L5 if a different capacity re-
ac:ign condenser to the one specified is
used.

Operation

Plug the socket from the adaptor in the
detector socket of the broadeast receiver
after the detector valve has been taken
out. Now insert the detector valve in
the adaptor and also the screen grid
valve. %he R.F. and detector coils for
the highest wave band should now_ be
inserted, and a lead taken from the plate
terminal at the top of the S.G. valve to
one of the L3 terminals of the detector
coil. From the remaining terminal of
coil L3 take a wire to the vacant ter-
minal on the 1 mfd. condenser C8. From
this side also run another wire to the
vacant side of R2 and from here to the
B positive terminal which is fastened
at the back of the set.

The current at the power point should
then be switched on. When the valves
have heated up rotate the reaction con-

’

denser, C3. A hissing sound should be
heard in the speaker at a certain posi-
tion of this condenser which will va
as the tuning condensers are altered.
The variable resistance, R4, should now
be adjusted to give the maximum hiss-
ing sound without squealing. If the
detector valve will not oscillate increase
the number of turns on the reaction coil
until it does.

In some receivers, the reaction coil
may affect the working of the adaptor as
it is connected in series with the re-
‘action coil of the adaptor. If this is so
a switch may have to be incorporated
in_the broadeast by which the reaction
coil may be short circuit when required.
This also applies to the reaction con-
denser of the broadcast set.

If the receiver has a poor power pack,
and there is a hum in the reproduction
of the set on stations on the broadcast
band, there will be a louder hum when
the adaptor is connected. This is not so
noticeable, however, when a S.W. station
is received.

The various coils should be tested and
should all oscillate. When on the short-
est wave length coils the hum, if there
was any on the 80 metre coil, will in-
crease. This is only natural and the
voltage applied to the plate of the de-
tector valve should be decreased by ad-
justing the resistance, R4.

The set with which this adaptor is
used does not hum except for pa few
peaks on the shortest wavg coil. This
is in no way annoying, and the results
thgt are being obtainr:gl are excellent.
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A MODERN SHORT-WAVE

EPARTURES from

conventional re-

ceiver designs are

usually regarded
as freaks to be avoided.
Generally, the possibility
of greater efficiency in the
new design is overlooked
by the prospective set
builder.

Chassis-type construc-
tion of the short wave
receiver has, in most
circuit arrangements em-
ploying one or more r.f.
stages, improved efficiency
through better shielding and design.

Selectivity has become a big con-
sideration In the modern short wave
receiver, and, without it, numerous

hone transmissions will be found to be
interfered with by Morse code stations.
The new circuit possesses a greater
degree of selectivity, is easier to tune,
and is very simple to put into operation
compared with the average short wave
recelver using a single r.f. stage in the
common tuned anode circuit.

On consulting the circuit, it might be
argued by some that series feeding of
the r.f. valve plate would be more
efficient than the parallel feed used in
this new circuit on the grounds that
energy will be lost through the r.f. plate
choke. This argument would be in order
if the r.f. stage plate choke were
inefficient, but otherwise it is ground-
less, parallel feed Sermitting the
coupling between r.f. and detector stages

e adjusted, which is a decided
advantage when it is difficult to get
the detector circuit to oscillate, as well
as improving selectivity, according to
the coupling condenser capacity.

Throughout the construction of this
receiver, efforts have been made to keep
wiring and design as simple as possible.
The placement of parts in this compact

RECEIVER

Oftable type and unusual design, the set described

in this article is compact and highly efficient.

The circuit used is something new, and will
be found simple to put into operation.

By VK3GT

receiver enables shortest connections to
be obtained.

Trap tuning possesses more than one
advantage. The direct application of the
aerial and earth connections to the grid
circuit of the r.f. valve will effectively
suppress any tendency towards oscilla-
tion in the r.f. stage besides giving a
higher degree of selectivity.

The receiver, including valves, is built
into an aluminium chassis built from
gauge 16 or 18 material.

Rcview of Parts

The ALUMINIUM CHASSIS can usu-
ally be bent to specification by metal
suppliers. See advertisers in this journal
for details. In order to obtain a dull
finish the metal of the original receiver
chassis was rubbed down with emery
gaper and oil or water. This type of

nish wears well, and although it may
become dirty, it still looks well, and is
far superior in appearance to the original
glossy finish.

The TUNING CONDENSERS and 17
plate reaction condenser should be ex-
amined for any play in the movable
plates shaft when purchasing. Any com-
ponents with such play should be re-
jected, since they would be worthless if
used for tuning in a short wave re-

ceiver, By the absence of
play is meant that, on
pressing the movable
plates shaft in any side-
ways direction, holding
the fixed plates, no
change in the spacing be-
tween fixed and movable
plates is noticeable.

THE AUDIO TRANS-
FORMER must be a
completely shielded type.
The ratio is not particu-
larly important.

The R.F. CHOKES
should both be made
according to the following specifications:
Each choke is wound in four sec-
tions. The containing former for the
wire is made by cutting five discs of
thin sheet fibre each lin. in diameter.
The five discs for each choke are bolted
together with a 1-8in. brass bolt, each
dise being spaced about 3-32in. from its
neighbor by means of fibre washers %in.
in diameter. The bolt through the centres
of the discs is also used for mounting
purposes, and should not be cut short.
The connections from the choke winding
are taken to two solder lugs riveted or
bolted. through either of the end cheeks
of the former. To complete each choke
all that is necessary is to fill the former
with wire of about gauge 38 double silk
covered. Care should be taken to wind
each section of each choke in the same
direction. No breaks should be made in
the wire until all sections have been
filled. The number of turns will be
unimportant if the foregoing details and
measurements are followed with any
degree of accuracy.

The UX., TYPE VALVE SOCKETS
should be carefully selected. It might
be advisable when purchasing the
sockets to take along an old U.X. valve
or base, trying each socket in turn to

()

s (|
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N— UX INPUT SOCKET

Schematical diagram of the modern short-wave receiver.
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discover whether it can_be easily plugged
in or removed. as well as maintaining
positive contact. Poor valve sockets are
responsible for much noise in the aver-
age short-wave receiver, and faulty com-
ponents could prevent a receiver from
ever working satisfactorily.

The FILAMENT SWITCH also should
be one having good contacts and posi-
tive connection. Bad noises can arise
from use of a poor type of switch.

The GRID LEAK should be a metal-
lised filament type. Carborundum and
similar types will be found noisy when
used in short wave receivers. A manu-
facturer’s type of grid leak, with wire
at either end, should be obtained since
the use of this form of leak will save
the space which would be occupied by a
grid leak holder.

The GRID FIXED CONDENSER (C5),
as with each other fixed condenser used
in this circuit, should be non-inductive
and preferably of a type which is com-
pletely sealed and uses copper plates and
mica dialectric in its construction.

The R.F. COUPLING CONDENSER
value will be around .00025 mfd. capa-
city. Several values from this capacity
up to .001 mfd. may be tried, however.

ALL-WAVE RECEIVERS

A front view of the actua! receiver.

respective holders, and then placing the
rest of the components. This will ensure
that no component will foul a valve or

An underneath vicw of the receiver showing the layout of the compencnts.

The smaller the condenser the better
will be selectivity, so that the .00025
mfd. capacity value would generally be
the most suitable.

The VERNIER DIAL, as with other
components, should be selected with
care. Its action should be absolutely
smooth, and it should have no back-lash.
By backlash is meant that the response
of the indicating scale, on turning the
dial knob, should be immediate. If the
knob must be turned a_ fraction of an
inch in either direction before the indi-
cating scale or pointer moves, then the
dial should be rejected, since it will
definitely prevent satisfactory tuning.

Mounting the Parts

Positions should be carefully measured
before any single component is mount-
ed. If parts are mounted haphazardly,
it will probably be found, on finishing
the receiver, that one or more of the
valves cannot be plugged into its socket
because of the intervention of some
component. The positions in the photo-
graphs of the original receiver should be
approximated as nearly as possible.

Probably the best method of mounting
would be to fix the three valve sockets
into position, plugging valves into their

prevent its being plugged in or removed.

The power input. both A and B. to the
rec-iver is available via the four con-
nections of the U.X. power inlet socket

fastened to the back of t..e chassis. The
use of the socket will prevent accidental
burning out of valves and will be gen-
erally more satisfactory than terminals.
The head-phone connections in the
original receiver were available through
the medium of a two-pin plug and
socket. Terminals may be used here.
however. although the socket method is
safer, since the possibility of “shorting”
either side of the head-phones to chassis
with possible damage to the “B” sup-
ply. is eliminated. The circuit wiring is
such that the “shorting” to frame of
either of the “B" positive wires will
short out the “B” supply, but will not
harm the filaments of the valves.

The earth terminal is mounted directly
to the chassis. The aerial terminal
should be bushed (insulated) from the
metal chassis. This can be done easily
by cutting two washers from the fibre
used in making the choke coil formers
and mounting the terminal through a
hole sufficiently large in the chassis to
prevent the metal of the terminal from
touching the chassis after it has been
centred within the hole and tightened
up with one of the washers on either
side of the chassis. The terminal must
be carefully centred. and must be tight-
ened up to the fullest extent, otherwise
there will be a possibility of shorting to
frame (chassis).

In the vear of the photograph the aerial and earth terminals can be scen
with the battery cable in the centre.
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An underneath view with the valves mounted in their sockets.

The Circult Symbols
In order that the builder of this re-
ceiver can follow the order of the plac-
ment of when mounting, the sym-
bols used in the cireunit are placed be-
side the component they represent.
Cl1 rf. stage 23 plate midget tuning
condenser,
C2 detector stage 23 plate
tuning condenser,
C3 17 plate midget reaction con-
denser.
C4 r.f.-deteetor coupling
00025-.001 mfd. capacity.
C5 detector grid fixed
00015 mfd. capacity.
C6 screened grid .006 mid.
by-pass fixed condenser.
R.F.C. rf. plate and detector plate
chokes.
C is the C battery of 6 volts and
mounted under the chassis in the ori-
ginal receiver.

midget

condenser
condenser

capacity

Wiring
Connections in this receiver are made
using rubber-covered flex wire. The
wiring will make or mar the perform-
ance of the finished receiver, and the
following details should be followed care-

Start by connecting the A positive ter-
minal of the U.X. input socket to one
side of the filament switch.

Other side of the filament switch to
one ent terminal of each of the
three U X, valve sockets.

The A negative terminal of U.X. input
socket to chassis.

Grid terminal of r.f. valve socket to
G terminal of r.f. coil socket.

Plate and right filament terminal ot
r.f. coil socket to chassis.

Movable plates of r.f. tuning conden-
ser Cl to left filament terminal of r.f.
coil socket.

Plate terminal of r.f. valve socket to
one side of the screened grid by-pass
condenser C6 and to the B positive 6U
volts terminal of the U.X. input socket.

One side of r.f. stage plate choke to
one side of coupling condenser, C4, and
short flex lead to connect to terminal
at top of the r.f. screened grid valve.

Other side of condenser, C4, to grid
terminal of detector coil socket, movable
plates of tuning condenser, C2, and one
side of grid condenser, C5.

te terminal of detector coil socket
to chassis.

Left F terminal of detector coil socket
t(.cz)a movable plates of reaction condenser,

Right F terminal of detector coil
socket to plate terminal of detector
valve socket and one side of the detector
plate rf. choke.

Other side of grid condenser C5 to
grid terminal of detector valve socket
and one side of grid leak.

Other side of grid leak to chassis.

Other side of rf, stage flate choke to
B positive 120 volts input terminal of
inlet socket.

Other side of by-pass condenser Cé
to chassis.

Other side of detector plate choke to
P termi of primary of the af. trans-
former. B terminal of this transformer
to the B positive 60 volts terminal of in-
put socket.

G terminal of af. transformer second-
ary to grid terminal of amplified valve
socket. F terminal of a.f. transformer
secondary to negative side of C battery.

Positive side of B battery to chassis.

Plate terminal of amplifier valve
socket to one phone terminal. Qther
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The Necessary Parts

Aluminium chassis, gauge 16 or 18
material, 12in. x 7in. x 23in. deep.

Aluminium 2in. x 7in, to fit into base
of chassls.

Aluminium shield, 7in. x 23in., to sepa-
rate r.f. stage.

Two 23-plate Radiokes type midget

condensers,

One 17-plate. do.

One 3 or 5-1 ratio audlo frequency
transformer.

Two r.f. chokes to be made by set
builder,

6 U.X. type valve sockets.

One filament switch.

Two terminals for aerlal
connections.

Grid leak, 3 megohms.

G:ild fixed condenser, .00015 mfd. capa-

ty.

R.F. detector coupling condenser, about
00025 mfd. capacity screened grid
by-pass condenser, .006 mfd. capacity,

Two large type knobs for rf. and re-
action condensers.

One vernier dlal.

and earth

phone terminal to maximum positive
terminal of U.X. input socket.

Remaining filament terminal of each
of the three valve sockets to chassis,

Aerial terminal to grid terminal of
r.f. valve socket.

All tuning condenser connections
should be made so that the flex leads
cannot move when the chassis is jarred.
If all rf and detector stage plate and
grid connections are made as short as
possible, so that e'a:if cannot move
about, the receiver will be very stable
in operation.

Wherever possible, solder connections.
Components with nickel-plated soldering
lugs attached should be fitted with tinn-
ed lugs, since it is difficult to solder to
plated metal, the result usually being a
dry joint and poor connections.

Wherever the flex wiring is to be fas-
tened under a terminal or machine
screw, twist a loop of the necessary size
into the wire and then apply a hot sol-
dering iron so that solder runs right

RFLCOILS

Cs

c||||

DET COILS

Diagrammatical drawing of the coil details,
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through the flex loop. This will prevent
the possibility of stray strands causing
damage through shorting to frame.

The coil details are available from the
accompanyinf diagram, which shows the
placement of rf. stage grid and tuning
coils, and detector grid and reaction
coils.

Lool at the diagram, it will be
noticed that the grid pin of the r.f. coil
socket connects to chassis. This is op-
posite to the instructions given in the
wiring, but the connections to the r.f.
grid or aerial coil can be either way
round without affecting the operation of
the receiver.

In the coil diagram the connections
for the two U.X. coil sockets are given
looking down into the sockets, and not
looking up from underneath.

A space of about a quarter of an inch
is left between r.f. tuning and grid coils;
no space is left between detector gnd
and reaction coils.

The coils are wound on formers which
fit tightly over the standard diameter
U.X. valve base. The gauge of wire
must be adhered to, otherwise coil sizes
will not be correct for the above wave
bands. It will be seen that the size of
the reaction coil varies within wide
limits. The size of this coil will be af-
fected by the exact value of the grid
leak, capacity of the grid condenser, and
the rf. detector coupling condenser, and
the efficiency of the detector plate choke
as well as the characteristics of the a.f.
transformer primary. For this reason,
the exact numbers of turns as used in
the coils for the original receiver have
not been given.

Each detector stage coil should be
adjusted separately. The ideal point is
reached when, with the fewest reaction
coil turns, control of regeneration can
be obtained over the *‘whole tuning
range of any particular coil. This value
is not difficult to arrive at, and a little
experiment will soon reveal the exact
turns to be used for each detector coil.

The valves used in the original re-
ceiver were Philips, type A442 in the
r.f. stage, A4l5 in the detector stage,
and type A409 in the amplifier stage.

In the original receiver, a type A425
high impedance valve was used with a
great improvement in the amplification
available in the audio frequency stage.
Use of this valve gave a large increase
in signal strength when using a bias of
3 volts with a plate voltage of 150. Use
of this valve will not give quite the
same quality of reproduction available
with an amplifier type of valve, but the
extra gain, and the lower plate current
consumption would recommend its use,
particularly bg those who are restricted
to the use of B batteries. Two light-duty
60-volt B batteries are sufficient for
satisfactory operation of the receiver,
Using the type A425 wvalve in the
amplifier sta%aé plate current consumﬁ-
tion should no more than 7 milli-
amperes, an ideal condition for the bat-
tery user.

Filament supply can best be obtained
from a 4-volt accumulator. Accumula-
tors and battery chargers can now be
obtained very cheaply, and the low fila-
ment consumption the three valves of
this receiver requires that the average
30-ampere-hour battery be charged
every three or four months with average
use.

The “A” battery and two “B” positive
connections between receiver and bat-
teries are made through flex leads and
a valve base to plug into the inlet soc-
ket. The “B" negative terminal is con-
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nected at the battery end of the four-
wire cable to “A” negative.

With a pair of coils in position, bat-
teries, phones, aerial and earth connec-
tions made and filament switch in the
on position, on turning the knob of the
reaction condenser a position will be
found where the receiver will go into
oscillation, this condition being indicated
by a rushing sound and whistles when-
ever a station is tuned in. For phone
transmisisons best condition for re-
ception is at a point of the reaction con-
denser just before oscillation com-
mences. 'Transmissions are first founc
with the detector valve oscillating. Pure
continuous wave Morse transmissions are
received with the detector valve oscil-
lating the whole time during reception.
Modulated continuous wave transmis-
sions can be received with the detector
in an oscillating condition or in the posi-
tion as explained for the reception of
phone transmissions.

The r.f. tuning condenser knob is a
sensitivity control.  After tuning in a

station with detector tuning and reac-
tion condensers, the r.f. tuning conden-
ser is adjusted until a distinct increase
in signal strength is noticeable. = The
point where this increase is found 1Is
marked, and cannot be missed if con-
nections are all correct.

Angle brackets, to the back of which
have been soldered a nut, are fastened
into position so that the aluminium base-
plate can be easily fitted and screwed
up. To the bottom of the baseplate in
the original receiver have been fastened
ii: pieces of quarter-inch sponge rub-

T,

Whilst the receiver i1s in operauon 1t
should be possible to lift the chassis
(provided the hands are not brought
within about two inches of tuning coils)
without affecting reception of any par-
ticular station. A carrier wave should
not wobble when the chassis is jarred.
If it does, this is a sign of loose com-
ponents or wiring.

RF. COILS DETECTOR COILS
W.L. Tuning Grid Grid Reaction
14-21 m, 3 3 3 4-7 gauge 2 d.c.c.
20-31 m. 5 4 4 5-7 gauge 2 d.c.c,
30-52 m. 10 5 9 6-10 gauge 24 d.c.c.
49-81 m. 20 8 19 8-15 gauge 24 d.c.c
80-152 m. 33 10 36 10-20 gauge 26 d.c.c,

RECEPTION ON THE SHORT WAVES

By W.G.S.

STATIC noises and other interference
brought in from outside by the aerial
are fairly high at any time, and for re-
ception of short wave phone stations
noises in_the receiver itself must be
eliminated as much as possible.

The wusual adjustmients for stable
operation—silent batteries and sm
reaction, with quiet control—are the
essentials. In addition the slight adjust-
ments outlined later will often bring
about just that little extra which makes
the weak signal stand out from the
accompanying background of noise.

Earthing the “A” negative and “B"
negative is useful in totally shielded
sets or in receivers where a metal
panel and baseboard are wused for
partial shielding. Where the grid re-
turns are all to the “A" minus lead and
the shield, being earthed, is also the
“A® minus return, this adjustment
means nothing more than connecting the
“A” minus and “B” minus leads to-
gether instead of the more usual “A”
plus and “B" minus.

It has the effect, where cabling or
long leads are used to connect the bat-
teries to the receiver, of eliminating
the resistance of the long leads (from
“B"” minus to terminal strip, thence to
“A" battery plus and through the “A"
battery and “A" minus lead to earth)
for the return path of the radio fre-
quency currents.

Bypassing the “A" ba with 1
or 2 mfd. condensers would probably
have the same effect, but the alteration
outlined also takes the “A" battery and
its high current capacity (storage) out
of the “B"” plus to earth circuit and
greatly minimises the chance of an un-
pleasant shock throu touching the
metal panel when wearing head-phones.

Most detector valves will work best
when the grid has a slightly positive
potential impressed on it. ere all

the grid returns are to the “A” minus,

the grid itself can be given a positive
potential by connecting the leak be-
tween the valve grid and “A" plus leg
of the tube socket, making a series con-
nection with the grid condenser instead
of a parallel connection across it. This is
usually the easiest way of making an
extremely short connection, because grid
leak clips can mounted under the
terminals of the valve socket marked
“G,” and the nearest “F" and the leak
slipped between them.

A slightly higher value of the leak will
be required when the return is made
direct to the valve leg than if a rheo-
stat is employed between the socket
and battery to obtain the same positive
potential. = Adjustment of the positive
grid potential for detection in a short
wave receiver is always rather critical,
so that rheostats are kept out of
the ﬁ:d return circuit by this means,
?r de inserted in the other filament
ead.

In the process of noise elimination
it is often an advantage to couple the
reaction coil to the filament end of the
%:d coil rather than to the grid end.

is results in an easier control and
smaller effect on tuning as the reac-
tion is varied. There is a simple rule
to follow in connecting up the ends of
the coils in this manner, which will
result in being certain that the phase
is correct, and that the coils will oscil-
Jate if the number of turns is cor-
rect. Assuming that the coils have
been wound in the same direction, the
top and bottom connections will be
Grid and Plate re;gectively. and the
two middle ends Filament and “B”
plus respectively. If the coils are
wound on tube bases the reaction coil
will, of course, be wound at the bot-
tom of the base and be mechanically
less liable to shift when inserting or
removing from the set.
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"‘CHANEX” LEADERSHIP

|
l
|
|

Safe
Test Voltage Working Voltage
500 V.D.C 150 V.D.C.
700 V.D.C. 200 V.D.C.
1500 V.D.C. 400 V.D.C.
2000 V.D.C. 600 V.D.C. j
3000 V.D.C. 750 V.D.C.
EVERY “CHANEX” CONDENSER
CARRIES THE MAKER'S

GUARANTEE

DON’T RUN
ANY RISK !!

SPECIFY AND INSIST ON

“CHANEX?”

The Condenser with a
WORLD REPUTATION

We specially wish to draw your attention to the NEW “CHANEX” for
use in Receivers and Amplifiers of exacting specifications (Loftin-White
and similar circuits). They are double tested on 2000 Volts D.C. and
have a guaranteed WORKING VOLTAGE of 600 Volts D.C.

Stocked by Leading Radio Firms.

©

Sole Factory Representatives:

H. HECHT & CO.
Melbourne and Sydney

Interstate Distributors:

Queensland: J. C. PRICE, Brisbane; TRACKSON BROS. LTD., Brisbane.
West Australia: CARLYLE & CO., Perth.
South Australia: WM. T. MATTHEW, Adelaide.
Tasmania: W. & G. GENDERS PTY. LTD., Hobart and Launceston.
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WORLD SHORT-WAVE CHART

LEADING INTERNATIONAL STATIONS

Call and | Location and | Welength - e .
Power, Address. or Freq. Melbourne Time Station Time
M., T., W., F., Sa.—9.40- | Same Days—6.40 to 8.40
Samerang. Java. 11.40 p-m. pm.
PK2AG | Radio Society of 105 Metres.| S., 1240 am. to 240 [ Sun.—9.40 am. to 11.40 | Seldom reported.
Mid., Java. pm. and 9.40 to I11.40 am. and 6.40 to 8.40
p.m. .m.
?Subtract 3 hours.) .
Radlo 80_m. Not known definitely. Audible occasionally after mid-
Roma Rome, Italy, 3750 k.c. | Not known definitely. (9 hours behind Mel- night and early morning, but
bourne time.) not recently.
Batavia, Java, M. to Sat—9.40 p.m. to | Same Days—6.40 p.m. to
Radlo Society of 12.40 am. = 9.40 'p.gl. 0P
PK1AA Batavia, Hotel| 77.5 m. Sun. — 1.40 g).m. to 4.10 | Sun—10.46 am. to 1.10 |Seldom reported.
300 watts| des Indles, m., and 940 pm. t0 | pm., and 640 to 9.40
Weltevreden, 240 am. a.m.
Java. {Subtract 3 hours.)
Khaboravsk,
RVI5 Shele Rade, Dalee T P to mid. ngth  fro
V.15, 0.2 m. ght. D . m. |Full speaker stre: m
Kl;g;olg:sstk. ?‘é{,ﬁag“’l ‘1‘,’03,1,)" " about% p.m. or 9 p.am. usually.
Siberia, U.S.S.R.
e M. to Sat.—3.30 to
ava. . to —3.30 pam. _
Wireless service 530 pm., and 9.30 M'z.:§8 grari.. émgl lsd:ﬁ)a)!;;’o
PMY of the Govt. p.m. to 12,30 am. to 9.30 p.m. Fair station, operated by ama-
2350 watts| Post an d|583 m. Sun.—1.30 pm. to 430 | gyn—10.30 am. to 1.30 teur society.
aeclggﬂph ser-| 5145 k.c. xl)znl’I.O' :nrg 9.30 pm. to m.. and 6.30 p.m. to |Second session only audible.
: : b .30 p.m,
Bandoeng,
Sava. B.E1. (Subtract 3 hours.)
v | e G Dall t
y, -1 50.26 m. ally. — 5 a.m. to 5.30 e m. ' Powerful station, used for vari-
2-15 k.w. %:tlecannnéglt: 5968 X.c. a.m. D’;:,];)r',, ERREERE ous Papal serrices. . Audlbtle
Del Vaticano. {Subtract 9 hours.) in early mornings at present.
Clkﬂ;tchurch.
" —6 to 7. .m. Very low power.
3zC  Broadcast-| 50 m. W.—4.30 to 6 pm. Ll A R Sy NZ. time is advanced by one
4251353“3 12% ;;r'gc;l 6000 k.c. g:ggg %g ;% op-min S—10 to 11 p.m. hour between October and
Street, Christ- - . (Add 13 hours) April.
church, N.Z.
498 m. defy ly. Heard on Sunday afternoon ir-
XEW Mexico City. 2000 k.c. | Not xnown definitely. | NP iBoUR fo v regularly between 4 and 5.30
p.m.
MoSCOW,
U.S.5.R.
All Unions
GinSF Trades Da
Moscow cil of Trades|50 m. ally.—2.30 am. to 8 — tati ‘
M. Uf““"i :,glgc: Fri e 4 Dzi.lg;_ 730 pm. to 1 Vo.;?n _stgggslﬁ; on up till 7
o b
Follanka 12, (Subtract 7 hours.)
Moscow,
USSR
M_Midnignt  to 330 | Sag® “m o 1130
a.m. -
Chicago, ToW. Th, F. S, S— | M5t t0 048 B o
9XF, USA. 49.83 m. 1.15 to 245 am. Daily—230 pm. to 8 |
(W.E.N.R.)| Great Lakes| 6020 k.c.| Dailly—6.30 to 10 am. p.m. Local afternoon sessions heard
5 KW. Broadcastin g (M.. close 9 a.m.). (S. close 5 p.m.) best here
Coy., Nth. Mon. to Sat.—I1 am. to [ S, to F—7 p.m. to mid-
B e sp 2T i
Cago, 5 un. pm, to 5§ Ny at.— .m. .m.
1 pm to midnlggt. S“un?l pm. to 1 am
= baya e TR VX {Subtract 16 hours.)
oura 0 Y K .m, to 12. —6.40 pam. A
praby e e P mg?;l'—a 40 pm. to 9.40
PK3AN | Radlo Society of| 8035 k.c Sun.—10.40 a.m. to 1140 | Sun.—7.40 am. to 830 | Heard occaslonally after 9.30
250 watts| Sourabaya. 49.56 m am. 1240 .m. to a.m., 9.40 to 11.40 a.m. p.m. at fair strength.
Sourabaya, 2.40 p.m. additional. additional.
_a;a!l:m-E;I'_ (Subtract 3 hours.) - o
o Daily—5.30 am. to 930 | Heard best during late after-
WSXAL US.A, a.,f,. 12.3oaa‘.nm. to 2.30 noon or early evening., 24-
(WLW Crossley Radlio | 6060 k/c. | Daily.—9.30 p.m. to 130 | pm’ and 530 p.m. to hour transmission on last and
WSAI Corporation, am. 4.30 to 6.30 a.m. 12.30 a.m. first day of month, Recep-
10 K.W. Cincinattl, 9.30 a.m. to 4.30 p.m. {Subtract 16 hours.,) tion varies with seasons, but
Ohio, US.A. regularly reported.
Wellington N.Z. B g
Western  Elec-
R ag Co.hN.Z..
5 ope M. and Th—7 p.m, 1 | Excellent station after 5 or 6
(2ZwW) G1bbons| 4951 m. Mon. and Thurs, — 5.30 p.m. pm: to 1 p.m. Operates irregular sche-
400 watts| Bldgs., Cour-| 6059 K.C. pm. to 9.30 p.m. {Add 135 hours.) dules in addition.
tenaﬂ Place,
Wellington,
N.Z.
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Call and Locatlon and | W'length Cpaefiig Eaaeils Remarks
Power Address or Freq. Melbourne Time Station Time
Nairobi,
Kenya Col, T., Th., Sa—1.30 am M., W., F. — 530 pm.
Brit. East to 5 am. W., F,, Sun— 0o 9 pm. T. Th, Sa. (Weak statlon heard in the early
vQiLO Africa Broad-|49.15? 2 am. to 5 am. T~— —6 pm. to 8 pm. M. morning.
2y KW, casting Coy. 68100 K.C. 5.30 pm. to 6.30 p.m. —830 am. to 10.30
Nairobi Th.—10.30 p.m. to 11.30 am. W.—230 p.m. to
Kenya Col- p-m. 3.30 p.m.
ony, B.E.A. (Subtract 8 hours)
Chicago, 1.
u?s’.%..mcm-
cago era- First Sun. In every irst Sat. in every
WIXAA tion of Labor,|49.34 m. month. Midday to 8 month, 8 pm. to 4 |Low powered station heard at
500 Watts| ¢23-633 South| 6080 k.c. p-m., corresponding a.m. good strength occasionally.
Wabash Av, with . . {Subtract 16 hours.)
Chicago, Ili.,
U.S.A. =
Batavia, Java,
D.EI lendisch Imi- to 10 M 1t
oG andisc nd- M.—2.30 am. to a.m- on.—6.30 am. to 7 a.m. |Station heard regularly at quite
B'casting| ische Radio 1 pm. to 2 pm. 3.15 10 am. to 11 am. ood strength, but extremely
Coﬁ. Omroep Moat-| 49.3 m, p-m. to 4.15 pm. 945 1215 pm. to 115 gimcult to Identify.
1 K.w. scha pl) p-m. to 1045 pm. 11.15 p-m 645 pm. to 745
T and jong pm. to 12,15 am. p.m. 815 pm. to 9.15
Priok, Zuider- (Subtract 3 hours)
weg, Batavia.
Boundbrook,
N.J., N.B. Mon. to Sat.—4 p.m. to |Excellent station belng heard
W3IXAL Coy. I n ¢.[49.18 m. Tues to Sun.—7 am. to 8 5 m. 10 pm. to afternoons, relays N.B.C. pro-
12 K.W. (Operators), |6160 k.c. am. 1 pm. to 3 pm. mldpnight. grammes.
711 Fifth Av., (Subtract 15 hours)
New York.
Saigon, F.IC,
Campagnie Dally, except Wed, —
Radio Franco - Indo- Dally, except. Wed.—10 7 pm. to 10.45 p.m, | Excellent strength. European
Salgon Chinolse de| 43.05 m. pm. to 1.45 am. Wed. Wed. — 6.30 p.m. to session commences about 11
12 f(.w. Radio-Phonte,| 8114 k.c. —8.30 p.m. to 1.30 am. 10.30 p.m. pm.
106 B oule- {Subtract 3 hours.)
varde Chamer, s
Saigon Fr.I.C.7
New York, .
US.A. Col- Dally.—7.30 a.m. to 1.30 [ Irregular station not often re-
W2XE ombia B’cast' 49.02 m. Daily.—10.30 dg;n to 4|  am. next day. ported. Relays Colombia B.
(WABC)| System, 485 6120 k.c. pam. next . (Subtract 15 hours.) Chain.
Madison Av.,
New York.
Pit}sblillrg. Wes-
tinghouse Wed. to Sat.—4 p.m. to
WEXK Electric and| 48.85 m. Thurs. and Sun.—7 a.m. 9 p.an. P Alternative wave length, occa~
(KDKA) | Manfg.  Co.| 6140 kc. to Midnight. {Subtract 15 hours.) sionally reporied.
40 K.W. Pittsburg,
Penn.
Bt | Tt Ch
RM) ames chard~
W. on and Sons,| 48.8 m. ! .m. 3 e . to 11 | Good station, but not heard re-
KW 51‘013 Grain D',‘,”,’,', EP0 R Dai'l!yn SORRC gularly. Afternoon reception
E x ¢ hange Fsubtract 16 hours.) best.
Bldg., Winni-
peg. Can.
B?‘.lrjdbrook.
W2XL N.B. Coy. Inc.|46.7 m. ) ) y 130 am. to 645 |Relays N.B.C. to Pacific Islands.
(operators), | 6425 k.c. s:;;.;t ™y ;?m.s % sa;.m.. na i pm. to 8 | Afternoon reception
711 Fifth Av, 11 p.m. am. Sun.
i i New York. (Subtract 15 hours) -
Ren Moscow, 468 m. = 7 . m. mid- | Weak station heard Irreg. off
USSR, 8414 ke { Dally—Midulght to Dally 3 pm. to broadcast band.
—— (Subtract 7 hours.)
Bandoeng, Java .
(Ens-nilsru Daily, 5.45 pm. to 6.30 | Daily, 845 pm. to 9.30 | Aust.-Javanese Phone Service,
PLY Internationale p.m. p.m. and with Holland.
(20 Telephone 31.86 m. Broadcast Session, 1140 | T. 840 pm. to 11.40 |Broadcasts heard regularly. Ex-
k. w.) Service, m. to 140 am. on p.m. cellent station.
Bandoeng, R\uesdays. (Subtract 3 hours.)
Java).
Moroceo,
Rabat,
Radio Moroceo, 3226 m. Mon.—5.30 am. to 8.30 | Sun.—7.30 pm. to 1030 | Irregular reception. Operates
Maroc Post, Tele- am. p.m. teﬁ;u hone and telegraph with
8 k.w. %raph and (Subtract 10 hours.) ParFs normally.
elephone
Dept.
Melbourne.
AW. (Aust)
VK3IME Ltd., 31.55 m. Wed. and Sat.—8 pm. to
3 kow. glreless 9507 k.c. 9.30 or 10 p.m. Local time. Operated by A W.A.
ouse,
Queen St.,
Melbourne.
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Call and
Power

Location and
Address

|

W’length
or Freq.

Operating Schedule

Melbourne Time

Statlon Time

Remarks

W2XAF
{WGY)
30 k.w.

Schenectady,
N.Y

International
General
Electric

Co. Ine.,
Schenectady,
N.Y.

|

31.48 m.
8530 k.c.

Dally.—7 a.m. to 1 p.m.

Dally.—4 p.m. to 10 p.m.
(Subtract 15 hours.)

Only fair when heard at 8 am.
but excellent when on irreg.
schedule at 9 or 10 p.m.

Zeeson
8 kw.

Germany.
Reichspost-
zentralamt,
Berlin-
Tempelh of
Schoneberger
Strasse
11-15.

Dally.—11 p.m. to mid-
night, 1.30 to 4.30
am., 5 to 930 am.,
and in special cases to

10.30 a.m.

Dally.—2 p.m. to 3 p.m.
430 p.m. to 7.30 p.m.
8 p.m. to midnight. In
special cases to 1.30
a.m. (Subtract 9 hours)

Heard at best strength at about
shorlly after midnight. Diffi-
cult to identity. Transmission
in German.

Springfleld,
Mass.

Westinghouse

Daily.—9.3¢ pm. to 2
p-m. next day. Special
for Australia—Sat., 8
am. to 2 p.m. Sun.

Daily.—§.30 am. to 11
p-m.

Friday. — 5 p.m. to 11
p-m.

{Subtract 15 hours.)

Weak staflon at lprment — heard
fairly regularly.

Batavla, Java.
N.V. Neder-

Omroe|
Montscﬂalpij.
Priok
Zuiderweg,
Batavia.

landsch-
Indische Radlo

313 m.

am. to 7
am. to 11
12.15 p.m. to 1.15
6.45 p.m. to 7.45
8.15 p.m. to 9.15

p.m.
(Subtract 3 hours.)

VK2ME
20 k.w.

Sydney,
NSW.
AW. (Aust.)
Lid..
47 York St.,

Sydney N.S.W.

31.28 m.
9590 k.c.

Sun.—4-6 p.m., 8 p.m.-
12 mid.
Mon. — 1230 am.-2.30

a.m.

Local time.

Changes pending in this sche-
dule. Good reception usu-

Only afternoon and morning
sesslons audible in Mel-
bourne.

PCJ

Eindhoven,
Holland.
Philips
Laboratories,
Eindhoven,
Holland.

3128 m.
9590 k.c.

Th. — 2 a.m. to 6 a.m.

Fri., Midnight to 2
am. 9 am. to 1 p.m.
Sat—4 a.m. to 6 a.m.,
and 10 a.m. to 4 p.m.,
or Sun—Midn. to 3
a.m.

Wed.——4 pm. to 8 pm. |

Thurs.—2 p.m. to 4 p.m.

11 p.m. to midnight.
Frid. — Midnight to 3
. am. 6 pm. to 8 p.m.
Sat. — Midnight to 6

a.m. or 2 pm. to 5.
{Subtract 10 hours)

Patchy reception al-
though a very old timer

Station closed i1l May, 1932.

lately,

Radio

watts

Goldberg
200

Sourabaya.

berg,
Sourabaya.
D.E.L

Java. | |
R. H. Gold-

26.5 m.

Mon., Wed.. Frid.—8.30
p-m. to 10.30 p.m.

Mon., Wed. & Frid. —
630 pm. to 830 p.m.
(Subtract 2 hours.)

Only recently in operation.

(Paris)
14 K.W.

Radio
Coloniale

France.
Radio Poste
Coloniale,

Postes,
telephone

radio
diffusion,

Grenelle,
Paris.

Ministere des
'releg;éphes et
Service de la

103 Rue de

25.2 m.

Daily.—4.3¢ a.m. to 6.30
a.m.

Daily.—6.30 p.m. to 8.30
p.m.
(Subtract 10 hours.)

Very strong statlon under sult-
able conditions.

Radio

(Paris)
14 k.w.

Coloniale

France.
Radio
Coloniale,

Postes, Tele-
graphes et
telephone ser-

sion, 103 Rue
de Grenelle
Paris.

Poste
Ministere des

25.63 m.

Daily—7 a.m. to 9 am.

Daily.—9 p.m. to 11 p.m.

This schedule is now seldom
suitable for reception, but is
excelient during winter.

G5SW
95
16

k.w.?
k.w.?

~ Chelmsford,

Eng.

B.B.C., Savoy
Hill, London.
W.C.2.

25.53 m.
11.750 k.c.

Mon. to Fri.—10.30 p.m.
to 11.30 p.m. Tues. to
Sat.—5 am. to 10 am.

Mon. to Frl.—Middg_y to
1 p.m. Mon. to
7 p.m. to midnight.
(Subtract 10 hours)

Best reception at night for the
present. Excellent transmis-
sion. Varles considerably.

Radio
Roma

WIXAA
500
watts

Rome, Ialy.
Italiana Audi-
zioni Radlo-
foniche sta-
tlone de Roma
via Maria
Christina, 5,

254 m.

Daily.—6.30 to 8.10 am.

Daily.—9.30 p.m. to 11.10
p-m.
(Subtract 9 hours.)

signal strength drops to zero by
am., but should improve in
a month or so. Excellent
transmission.

Rome, Italy.
aﬂcago. l¥
Chicago Fed-

eration of
bor. 623-
633 South
Wabash Av.,
Chicago.

25.34 m.
11.840 k.c.

Sun.—2 pm. to Mon. 2
pm.

Sat.—10 p.m. to Sun. 10
p.-m.
{Subtract 16 hours.)

Schaedule not confirmed. {(See

34 m.)
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Smooth Power Flow Gives Better Tone

Use RADIOKES

Power Equipment

Transformers and Chokes by Radickes use the finest quality
stalloy cores and aluminium clamping castings. Compare the
prices of Radiokes products, bearing in mind the quality of
production. Remember, all Radickes products carry a 12
months’ guarantee.

Transsormers Finished wit%e:‘:iun::}n}u;::chasunxs and

Type Numbers.

M712 275/275 15MA. 5V. 2A. 280 type rectifier .. 32/6 ea.
5V. 1A. 2—I171A type .. .. ..
28V. 6A. 3—224 or 235 type

M714 275/275 T5MA. 5V. 2A. 280 type rectifier .. 32/6 ea.
5V. 1A. 2—171IA type
4V. 5A. 5—4 volt types .. ..

M455A  300/300 75MA. 5V. 2A. 280 type rectifier .. 32/6 ea.
23V. 5A. 3—Screen Grid tubes

EE 24V, 2A. 1-—245 or 247 types

‘ i . M6043 325/325 S50MA. 5V. 2A. 280 type rectifier .. 32/G ea.

. v 4V. 1A. €443 or E406 types

21V. 5A. 3—224 or 235 types

R‘adiOk es Power Transformers H455 350/350 100MA. 2.2}’, gg gﬁ‘éé%olryp&;ec:;f;%l; 39/6 ea.

Specially hi auge wire and large cores 25V. 8A. 5—224 or 235 types
e Yhe Power Transformer give a mini-  F250 — = BV. 21A. CT. 2—281 types .. 32/6 ea.
mum of voltage drop on load, and ample 74v. 21A. C.T. 2—250 types ..
safety factor against burning out. 2)V. 8A. 5—224 or 235 types

The full area of core is effective because the  pogg  650/650 150MA. .. 39/6 ea.

cthla?gr;g screws are outside instead of through  yijass  330/330 50MA. 4V. 1A. 506 type rectifier .. 32/6 ea.

ecial terminal panel is provided with 4V. 5A. 5—4 volt tubgs .
e Aerme luge which 'gives greater 4V. 1] ©M3 or Ed06 .. ..
rigidity and simplifies soldering. M452 450V. 50MA., 5V. 2A. 280 type rectifier .. 32/6 ea.
The transformer is easily mounted on the 23V, 2A. 1224 or 235 types
chassis, all wiring coming from beneath. 23V. 2A. 1—245 or 247 types
Pure aluminium castings are specially made M455D 475V, S50MA. 5V. 2A. 280 type rectifier .. 32/6 ea.
to hold the laminations absolutely firmly, 2)V. 3.5A. 2—224 or 235 types
eliminating vibration hum. 21V, 2A. 1—245 or 247 types

Overall dimensions are 4in. x 434in. x 3%in. M2475 500V. 70MA. 5V. 2A. 1280 type rectifier 39/ ea.
o i 23V. 5A. 3224 or 235 types
20V, 2A. 1247 type .. .. ..
M4347 G50V, 50MA. 7.V. 1}A. 1-—281 type rectifier 39/6 ea.
4V. 2A. 1—F#3 type .. .. ..
28V.  6A. 3—224 or 235 type
14554  350/350 110MA. 5V. 2A. 280 type rectifier .. 39/6 ea.
21V. 3A. 2—245 or 247 types
2LV, 10A. 5—224 or 235 types
4V. 2A. 2—4 volt types ..

Chokes
C30M.S.—Power Chokes, 50 M.A. 30 Henries .. .. .. 12/6 ea.
C50M.S.—Power Chokes, 50 M.A. 50 Henries .. .. .. 16/3 ea.
C30M.S.—Power Chokes, C.T., 50 M.A. 30 Henries .. .. .. 15/ ea.
© C50M.S.—Power Chokes, C.T. 50 M.A. 50 Henries .. .. .. 17/6 ea.
€30 11.—Power Chokes, 100 M.A. 30 Henries .. .. .. 19/6 ea.

C30M.S.—Power Chokes, 70 M.A. 30 Henries .. .. 17/6 ea.

Wy w
oy e R A D I o K E s
Compactness and high efficiency are coupled
features of the Radiockes power chokes.

The clamping casting is of pure aluminium,

avoiding the magnetic loss which always

occurs when iron is used. Magnetic satura-
tion is avoided by using a correct air gap, pREC I s‘o N PRODuc I s
kept constant with brass plates tightly clamped

into the laminated core. Australian Made and Guaranteed by
Soldering lugs are provided for easy connec-

tion. The choke is so compact that it can METROPOLITAN ELECTRIC CO. LTD.

easily be placed on a sub-panel below the
chassis. Overall dimensions are 2in. x 3in. Cleveland and George Streets Redfern, Sydney, N.S.W.

X 2%in. AND SOLD BY AL L GOOD RADIO DEALERS
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|
Call and
Power

Location and
Address

Wlength
or Freq.

Operating Schedule

Melbourne Time

Station Time

Remarks

Pittsburgh,
Westinghouse
Electric and
Manfg. Coy..
Pittsburg,
Penn.

25.25 m.
11.880 Kk.c.

Daily. — 4 am. to mid-
day.

Daily. —1

m. to 9 p.m.
(Subtracf

1s hours.)

Falr reception round about 7
to 8 a.rrl:. An old-timer.

Makassar,
D.E.I.

25.

Wed. and Fri.—10.10 p.m.
to 11.40 p.m.

Wed to Fri.—8.10 pm.to
9.40 p.m.
(Sub‘t)zact 2 hours.)

Bein,
ently lately.
for a German.

reported fairly consist-
Often mistaken

Vatican City,
Stazione Radlo
Vaticana,
Citta Del
Vaticano.

19.84 m.
15,120 Kk.c.

Dally. — 8 p.m. to 830
pm

Daily.—11 p.m. to 1130
a.m.
(Subtract 9 hours.)

19.7 m.
15210 k.c.

Th. and Sat.—4 a.m. to
7 am.

Wed. and Fri.—1 p.m. to
4 pm,

Time ' generally unsuitable for
good reception. HVJ stations
used for Papal communica-
tlons. etc.

No data. Should be heard dur-
ing summer months.

Radio
Parls
Coloniale
14 k.w.

Poste
Coloniale,
Ministere des
Postes  Tele-
raphes et
%elephone.
Service de la
radlo  diffu-
sion, 103 Rue
de Grenelle.
Paris.

19.68 m.

Daily.—Midnight to 3.30
am.

Daily.—2 pm. to 5.30
p.m.
{Subtract 10 hours.)

Very often duplex transmission
1s undertaken with 25.2 m.
transmitter. Excellent recep-
tlon at midnight.

W2XAD
(WGY)

Schenectady,
New York.
International
General
Electrle Coy.
Inc, Sche-
nectady, N.Y.

19.5¢ m.
15340 k.c.

Mon. only—3 am. to 5
g.m. Dally—5 to 8

am.

Sun. only.—Midday to 2
p-m. Daily.—2 p.m. to
S pm.

Very seldom reported.

Batavila
1 k.w.

D.E.L
N.V. Neder-
landsch,
Indische -
Radio

Omrozg.
Moatschappij
Tandjong

Prick
Zuiderweg,
Batavia.

19.5¢ m.

Wed.—9.30 am. to 10.30
am. 1l pm. to 2 p.m.
3.15 pm. to 4.15 pm.
9.45 pam. to 10.45 pam.
11.15 p.m. to 12.15 a.m.

Wed.—6.30 a.m. to 7.30

10 am. to 11
12.15 p.m. to 1.15
6.45 p.m. to 7.45
pm. 815 pm. to 9.15

Same station as on 31.3 m. and
49.3 m.

P.LF.

Bandoeng.
Java,
Eng. Mgr.,
Internationale
telephone ser-
vice, Govern-
ment post
Telegraaf-en~
telefoondienst
in Neder-
landsch Indie
Bureau Imter-
natlonale,
Telefonie
Bandoeng,
Java.

16.83 m.

Daily.—10 p.m. to 2 am.

Daily.—7 pm.
(Subtract 3 hours.)

Phone station commences traf-
fic occaslonally with records.

WIXAA
watts

Chicago, Il
Chicago Fed-
eration af
Labor,
623-633 South
Wabash Av.,
Chicago.

16.57 m.
17,780 k.c.

No reg. schedule.

(Subtract 16 hours.)

No data. Should be audible
during summer.

PLE
15-20 kw.

Bandoeng,
Java.
Eng. Mgr.,
Internationale
telephone ser-
vice. Govern-
ments post
Telegraaf-en-
telefoondienst
in Neder-
landsch Indle,
Bureau Inter-
natlonale,
Telefonie,
Bandoeng,
Java.

1593 m.

Tues.—11.40 p.m. to 1.40
a.m.

Tues.—8.40 p.m. to 10.40
pm.
(Subtract 3 hours.)

Otherwise used for phone to
Holland. Good reception dur-
ing summer.
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Call and
Power

Location and
Address

W'length
or Freq.

Operating Schedule

Melbourne Time

Station Time

Remarks

PK1BR
{1k W)

Bandoeng,

Java.

(Clo Ego. A.
rygsman,
a-Baa.l

Ceram.

Moluccas,

D.E.1)

58 m.

M., T, W, Th, F. 9.40
pm. to 12.40 a.m.

Sa., 9.40 pam. to 1.40 a.m.

S., 140pm to 4.40 pm.;
940pm to 12.40 am.

ThF640

S., 1040a.m to 1.40 p.m.;
'6.40 pm. to 940{)11:

This statlon is probably Iden-
tical with P M\] although the
pa.rticulars supplied are dis-
similar.

Z14ZO
(20
watts)

Dunedin, N.Z.
{Barnett
Sappiles
upplies,

Thgp0ctagon.
unedin)

Sourabaya,

Java

(Radio Shop,
Sourabaya,
Java,

D.E.1)

49.2 m.
(6100 k.c.)

M. to Sa., 1.30 pm. to
2.30 pm.;

6 pm. to
7.30 p.m.
F n!so 8.30 pam. to 1.30

(Subtract 3 hours.
M. to Sa., 3 pm. to 4
D-m. 7.30 pm. to 9

F also 10 %m to 3 amm.
(Add 114 hours.)

No reports.

45 m.

M. & W., 1040 pam. to
12.40 am.

M. 88 W., 7.40 pm.
(Subtract 3 hours.)

to

No reporta.

PK3BQ

JIAA
. (3-5
k.w.)

PKé6KZ

HSP2

| Shanghal,

Sourabaya,

Java

(Radio Shop,
Radio Nova,
Sourabaya,
D.E.1)

43 m.

a
{Chinese Govt.
Radio
Adminlstra-

on,
International
Service,
Sasson House,
Jinkee Road,
Shanghai,
China)

39.58 m.
(7580 k.c.)

None avallable.

(Subtract 3 hours.)

No reports.

No regular schedule.

{Subtract 2 hours.)

Heard between 11 pam. and

5 am.

Tolu o, Japan

'Kemikawoa- | 38.07

cho,
Chiba-Ken,
Japan)

Bangkok,
ngineer Ser-
vice, Royal

.07 m.
(7800 k.c.)

None available.

M, W. F. 1010 pam.
12.10

S., 1210 am to 2.10 am.

to

{Subtract 1 hour.)

41 m.
7312 k.c.

Mon.—11 p.m. to 2 am.

M1 W. F., 810 pam. to
S., lolgpm to 12.10

(Subtract 2 hours.)

Heard between 6 p.m.
mldnight.

No reports.

PKP
(3 kw)

Medan. Sumatra
{Address
same as PLV.
See above)

28.84 m.

Daily, 7 to 9.30 pam.

Mon.—7.30 p.m. to 10.30
p.m.
(Subtract 33, hours.)

Experimental broadcaster heard
at excellent strength when in
operation.

Dally 4 to 6.30 p.m.
(Subtract 3 hours.)

New phone service between
Sumatra and Java. Heard re-
gularly.

Bandoeng. Java
(Address
same as PLV.
See above)

28.2 m.

Dally, 10 p.m. to 2 am.
When necessary.

aily, 7 p.m. to 11 p.m.
(SngMCtpa hours )p

Phone to Holland.

GBP

G ™
London)

28 m.

Dally.

{Subtract 10 hours.)

Anglo-Aust. phone
Heard regularly.

terminal

Wellington.

(Post & Tele-
aph  Dept.,
Ve lng ton,

Dally when necessary.

(Add 1i%2 hours.)

Anglo-Aust.-N.Z. phone service,

Radio
Salgon
{12 k.w.)

Sai% F.1. C
ompagnie

Francu- do_ -~
Chinoise de
Radiophonle,
106 Boule-
varde Charner
Sal%on, Fr.
1.C.

25.465 m.

Irregular tests,

{Subtract 3 hours. )

Occasionally on Friday even-
ings about 8 p.m.
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Operating Schedule
Melbourne Time Station Time

W'length
or Freq.

Location and
Address

Montreal,
Canada,
(Canadian
Marconi Co.,
Marcont 24.793 m. Irregular tests. (Subtract 15 hours.) Aust.-Canadtan phone occasion-
Building, (12000 ally. Telegraph communica-
211 St. Sac-| k.¢) tion with VIY Melb. by Beam.
rament St.,
Montreal,

da).

Call and
Power

Remarks

CJA
(10 k.w.)

Bandoen%;l Java,
(Eng. Mgr. |
Internationale
Telephone
Service,
Govts. Post |
Telegraaf-en- |
i PLM Telefoondienst| 24.46 m.
{ in Neder-
landsch-
Indie, Bureau
Internationale
Telefonic,
Bandoeng,
Java).
Wellington,
N.Z. (Post &
ZLW Telegraph
‘lzre;ﬁt..
ellington
N.Z.)
Tokio, Japan.
(Radio Dept.
J1AA of the
(3-5 .éapanese

one service, and
Holland.

Java-Aust.
duplex wi

Irregular tests. {Subtract 3 hours.)

24.46 m. Daily when necessary. (Add 112 hours.) Anglo-Aust.-New Zealand phone

service.

19.0(3165_,%1‘1]. (Subtract 1 hour.)

k.c.)

Irregular tests. Experimental telephone servire.

ovt,,
Kemlkawoa-
Cho-Chiba-
Ken, Japan).

Bandoeng,
Java.M
(Eng. Mgr, ]
Internationale i

Telephone |

Service. | Daily 6.10 pm. to 7.40

Govts. Post p.m.
PMC lelegraat-en- | 16.33 m. 11 p.m. to 12.20 a.m. ex-
‘r'eletoondienst cept Sundays and hou-
in Neder- aays.

Daily 3.10 pm. to 4.40
m

p.m.
8 pm. to 920 p.m. ex- Duplex phone with Holland.
cept Sundays and holi-

lanasch-indie
Bureau inter-
nationale
Telefonle,
Bandoeng,
Java).

days.
(gubtract 3 hours.)

Kootwick,
Holland
PCK {Parkstraat 163 m
29, The
Hague
Haolland),

None available.

{

Duplex with Java.

|

(Subtract 10 hours.)

O publish a complete list of all the stations in the
world which are own to transmit speech or
music would be to publish the official list issued
by the Berne International Bureau, but it would
contain many low-powered stations which can never
hope to be heard in Australia except under extraordinarily
favorable conditions ) )

The stations contained in the list on the preceding pages
have nearly all been heard in recent months, or should
be audible, and the operating schedules have been checked
by correspondence. However, in a number of cases, there
may be discrepancies of an hour or so due to difficulties
encountered In converting to local time. original
schedules were quoted in standard time, daylight saving
time (for the countries in question), G.M.T., G.S.T. and
G.C.T., and in two particular instances both in G.M.T.
and D.S.T., which did not agree, although GM.T. as
being standard throughout the world, was requested.

Irregular Phone Services—CJA. 24.793 metres, Canadian
end of beam eireuit; HZA, 24.91 metres, Saigon end of Paris-
Saigon phone eircuit; PLM, 2446 metres, Java end of Aus-
tralia-D.EY. service (alternative wave length); ZLW, 244
metres, Wellington end of Australia-New Zealand hone;
FIN, 24.4 metres, Paris end of colonial service; Jl 2.5
metres, Japanese experimental phone; JIAA, 19.1 metres,
Japanese experimental phone; FFQ, 19 metres, Paris
end of Saigon service; FZR, 18.5 metres, Saigon end of same
service; PMC, 16.33 metres, Bandoeng terminal of Holland-
Java service; PCK, 16.3 metres, Hague end of same service.

Anglo-Australian Service, etc.—GBP, 28 metres. Rugby
(England) end (alternative wave lengths are available);

VLK. 285 metres, Sydney end (alternative wave lengths
are available); ZLW, Wellington; PLV, 31.86 metres, Ban-
doeng, and VLP. Sydney. on a number of wave lengths,
make up the terminals for extending the service to Java
and New Zealand,

Trans-Pacific Tclephone (American). — KEL, Bolinas,
Cal.. heard on 4346 metres mainly; Bolinas, Cal,
heard on approximately 29 meires or 38.62 principally;
KBK, Manila, P.I, heard on 3125, and 45 metres approxi-
ma{.ely; HQH Kunuku, Hawaii Islands, heard on agout 40
metres.

Trans-Atlantic Teleahoues. — WND, 16.36 metres, 224
metres, 32.7 metres, 4.4 metres, to GBS, Rugby (Eng); ~
WLO, 1401 metres, 18.44 metres, 28.44 metres; WMI, 1514
metres, 20.05 metres, 30.9 metres, to GBU, Rugby; WNC,
15.61 metres, 20.73 metres, 30.77 metres, to GBW, Rughy; GBU,
16.11 metres, 24.41 metres, 30.15 metres, to Wﬂ/ﬂ. Deal, New
Jersey; GBS, 1638 metres, 2416 metres, 429 metres, to
WND, Deal, New Jersey; GBW, 16.54 metres, 20.7 metres,
30.6 metres, to WNC, Deal, New Jersey,

Atlantic Ship Phones.—GFWYV, ss. Majestic, on one or
other of 17.1 metres, 22.5 metres, 34.1 metres, or 72.7 metres;
WSBN, ss. Leviathan, on 7.1 metres, 33.5 metres, 341
metres. 35.5 metres. 65.1 metres, or 72.7 metres; DDDX, ss.
Bremen, 130 metres; GLSQ, ss. Olympic, 235 metres, 35
metres, 13 metres; OCW, 36 metres, is the English terminal;
WOO, 17.52 metres, 23.36 metres, 34.76 metres, 73.13 metres,
96,03 metres. and 46.1 metres, is the American terminal;
GZA. 627 metres, is at Drummondville, and works with
s.s. Homeric.
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Harrington’s Annoance . . .

The “DUFFY”

SHORT WAVE TRANSPOSER
fw\ﬂ“ﬂ HAVE YOU EXPERIENCED THE

] ‘ ,' FASCINATION OF RECEIVING
THE PROGRAMMES FROM, SAY:

" | STATION G5SW, LONDON?

Model DSW 50

APPRECIA’I‘ING the extraordinary significance of the progress made in Short Wave Broad-
casting, extensive experimental and constructional activities are continuously in progress
at our Radio Research Laboratories, VK2HR Waverley, Sydney.

THE “DUFFY SHORT WAVE TRANSPOSER”

Represents the latest proven developments in Short Wave Receivers.

All old theories have been rejected, entirely new principles incorporated.

It operates in conjunction with your present All-Electric Radio Set. You can hear on your
own loud speaker, the programmes from the world’s most famous short wave stations.

Call or write for descriptive information—gladly supplied.

And also the . .

Pilot A.C. Super Wasp

With Screen Grid Detector

THE WORLD'S MOST FAMOUS ALL-WAVE RECEIVER

Further proof of leadership! This famous Short and Long Wave Receiver now comes equipped with the new
P224 Pilotron, giving four times the signal strength on short waves and three times on the broadcast band.
Reaction is made smoother, and an additional control gives a vernier adjustment to the reaction, controlling
same without affecting the tuning.

Price: Assembled Chassis (A.C.), less power pack.. .. £25
Complete in Table Model Cabinet .. .. .. .. .. £42/10/-
Special service to all owners of Pilot A.C. Super Wasp Sets. We will completely overhaul your set.
1. Cleaning and testing Condcnsers. 6. Tevzth:g anlq ):;arkirl:g alll valves on our new
2. Resoldering and eleetrically testing all joints. eston Testing Fanel.
3. Balancing and adjusting Coils en O.ersea Signals. o I'Sg:-lelgxonfh:'h?;n“gm?c&ecgézamgzggdﬁgg
4. Logging Signals and marking dials. scribed above.

All work carried out at the Experimental Station—VK2HR, Waverley—under the personal supervision of our
Short Wave Research Engineer, Mr J. Duffy, who has perfected this Screen Grid Detector invention.

Complete Cost of Converting — £5

266 COLLINS STREET 386 GES%%%EEsTREET
MELBOURNE y
Wholesale:
Phone Cent. 4070 213 Clarence Street, Sydney

PHOTO-RADIO-CINE-MERCHANTS Branches in all States and N.Z.
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SHORT-WAVE AERIAL COUPLINGS

HERE are three standard meth-

ods of cmtxgling a short-wave re-

ceiver to the aerial, and the dia-

grams reproduced show two of
them. Both have a considerable number
of adherents, although for both there
are a number of disadvantages which
can be enumerated.

The first diagram illustrates inductive
coupling, and consists of a coil of about
seven or eight turns of wire on a ljin.
diameter former, placed in close prox-
imity to the coil.  Small current
oscillations induced in the aerial circuit
set up an electro-magnetic field which
links with the secondary or tuned coil,
setting up similar oscillations in this cir-
cuit when it is tuned to the frequency
of the incoming signals.

The tuning of the secondary has a tun-
ing effect on the aerial coil if the two
are closely coupled, and the aerial coil
also has an undesirable influence on the
secondary under the same conditions.
The aerial circuit “pulls” a certaln
amount of energy from the secondary,
resulting in an increased nce and
a lowered selectivity. At the same time
the transfer of energy from the aerial to
the tuned circuit, and therefore the sig-
nal strength, is more or less dependent
on the closeness of coupling, so that a
compromise must be effected.

The aerial coil must be arranged in
some way in which the coupling, or the
distance between the two coils, can be
varied, and a position determined where
the selectivity and transference (signal
strength) are at a maximum, with
neither maximum selectivity and poor
transference, nor maximum transference
and poor selectivity. .

It will be found by experiment that
considerably looser coupling will be re-
quired on the lower bands than on the
higher wave length of about 100 metres.
so provision should be made whereby
the coupling can be varied within set
limits for each band of wave lengths
covered by any one coil.

Another effect which will be noticed
with inductive coupling is that, when
searching for stations at certain points
on the dial, the receiver goes out of
oscillation completely. This is due to the
aerial getting into tune with the funda-
mental or some harmonic frequency (fun-
damental multiplied bv 1. 2. 3. or 4, etc.)
of the tuned secondary circuit.

A receiving aerial consists of a
length of wire having inductance, due to
its leneth and capacitance to earth (the
suspended wire and the earth about it.
each forming one side of a condenser
mﬂ; the air in between as the dielec-

c

Having inductance and capacitance.
the combination forms a closed circuit
N pdte.
core
Torne
o
L T
3
Fig. 1.

Showlng inductive cou b:
of an :f“"‘ v

means aerial col

A discussion on the

. merits of inductance and

( Kcapacitative coupling
By W.GS.

(Fig. 3). which will have a fundamental
or natural frequency,.or some harmonic
thereof, to which it will tune. The nat-
ural period is bound to fall within the
range of the c secondary circuit.
and we get these ‘“dead spots.”

[ B S

Fig. 3. The inductance of the eoil and
the capacity of the aerlal-earth _system
form a closed contact.

Fortunately, the degree of coupling be-
tween the circuits also has a bearing on
the natural period of the aerial, and to
shift the dead spot all that is necessary
is a further variation of the coupling coil.

Capacitative coupling (Fig. 2) is one
method of minimising dead spots, and
at the same time eliminating the me-
chanical difficulties of a variable coup-
ling coil.

The diagram has been drawn slight-
ly from the conventional to_illustrate
more clearly that this method also in-
cludes inductive coupling — the tuned
secondary coil acting as an “auto-trans-
fo%r" INCLUDED IN THE AERIAL

The insertion of the small couplin,
condenser (C1) in series with the aeria
lead in has the effect of reducing the
total capacity of the aerial system to a
very low value (the total capacity of
condensers in series is less than the
capacity of any one of them), and the
natural period to which it will tune, to
a value outside of the band of wave
! covered by any particular coil.
The selectivity/transference ratioc men-
tioned above can also be varied by
means of the coupling condenser, but
is not as difficult as with inductive
coupling, and the adjustments outlined
below will prove quite sufficient.

The series condenser must be of a
very low capacity, and may consist of
a small slzed two plate midget in
which the plates are well spaced. It

is an advantage to have the coupler
continuouslév variable, although,
being fixed for one of the lower
bands, it will require little or no atten-
tion for the others. Having the coupler
continuously variable enables the opera-
tor to adjust each coil quickly, not only
for dead spots, but also for selectivity
and signal transference.

A substitute can be made with two
pieces of brass or copper strip bent
to the shape of a letter “L"” th the
opposing faces about half an inch square
and mounted on a piece of bakelite
about one-eighth of an inch to half an
inch apart. The separation can_ be
roughly fixed for maximum signal
strength, and selectivity before bgm
finally screwed down and the
adjustment made by opening out the
faces with the fingers, etc,, when a dead
spot is encountered.

More elaborate couplers of this
sort may suggest themselves to indi-
vidual readers. Several which have been
effectively used by the writer consisted
of two farthings, or brass discs of simi-
lar dimensions, mounted on pieces of
busbar wire twisted at one end like a
toasti fork. The “handle” end was
left rather long and just sufficiently wide
to screw down under a couple of bind-
ing posts mounted on bakelite. Cou
lix_xg up to 13 inches were possible
with this small condenser, and with an-
other consisting of similar discs mounted
on a screwed brass rod, which in turn
was tapped into old-fashioned telephone
terminals a:fain mounted on bakelite, and
thus provided a micrometer adjustment.

Such extremely minute adjustment,
however, is not necessary for every-day
purposes, but whatever means are em-
ployed, care should be taken, when
mounting the coupler, to ensure that it
does not offer too great a capacity to
earth via the metal shielding, panel or
baseboard. This would provide a hi
frequency short circuit to earth for the
aerial currents, and can be obviated by
keeping it away from the metal by about
1} inches.

If a midget condenser is used for the
coupler and mounted on a metal panel,
it will be necessary to insulate both
plates therefrom, otherwise the aerial
will be directly short-circuited. Some
readers may prefer to mount the mid-
get behind the el, as would be done
in the case of the home-made couplers.

The third method, “tube coupling,” re-
quires the use of an extra valve (screen

id type), working on a radically dif-
erent principle.

Y
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Fig. 2. A series condenser in the aerial
iead provides capacitative coupling.

a
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SYSTEMS of TONE CONTROL

HE subject of tone control has
recently been brought to the at-
tention of listeners through the
advertisements of radio firms.

For the benefit of the home construc-
tor, a review of the many methods of
controlling the tone of a valve receiver
is given. )

Tone control means changing the re-
lative strength of various audible fre-
quencies, while other frequencies re-
main unchanged. The distinctive quality
or “timbre” of an audible sound can

tieu.

One of the first tone controls adopted
by set manufacturers.

be modified to such an extent as en-
tirely to mislead the listener as to the
true origin of the sound. For example,
a violin can be made to sound like a

cello; or, a baritone like a bass, and a
soprano voice can be made to sound
like an alto. In each of these examples
the effect is obtained by reducing or re-
moving a portion of the high notes. The
opposite effect is obtained when the low
notes are removed or reduced, while
the high notes are not affected.

All valve receivers should have tone
control fitted in order to compensate
for various deficiencies in the broad-
casting stations. For instance, a slight
distortion may creep into one of the
transmitting circuits and may go un-
corrected for the rest of the programme.
Modification of the received signal will

i1, 'd
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fic 3

A tonc control for a resistance eoupled
ampiifier.

By VK3FO

vastly improve the reception. Also, local
“static” interference may be minimised
by judicious use of the tone controli
naturally, there will be less “brilliancy’
of reproduction, but it is more enjoyable
to listen to this than to the natura.llg;
reproduced programme interspersed wit

an equal volume of static.

Quality of Interstate Stations

Interstate stations come through with
a quality differing to that of a high-
powered local; this is not so noticeable
with a modern receiver as with an older
set. By the use of a tone control the
older set is greatly improved in this
respect.

Some broadcasters talk into the micro-
phone with a normally heavy voice and
sound to listeners as though they *were
talking into a barrel.” Here, again, a
slight modification of the audio ampli-
fication characteristic of the receiver
will entirely alter the reproduction.

It is essential to insert the tone con-
trol in the audio side of the set im order
to control not only the reproduction of
transmitted signals, but also the repro-
duction of gramophone records when
using a pick-up. In the latter case, the
needle scratch can be controlled as the
owner deems necessary.

Among radio engineers it is a well-
known fact that there are many listen-
ers who rarely hear notes above a cer-
tain ‘frequency, considerably below the
average limits of audible reception. As
a tone control properly designed can
bring the high notes to a lower volume
level, it is of great value to listeners
who are unable to hear high notes or
frequencies.

There are many radio sets which re-
produce programmes with a fidelit
which varies to a certain extent wi

the position of the volume control. At
low volume there is generally a loss of

base notes. If a tone control is fitted
then this defect can be remedied.

As can be seen, the advantages of
a tone control are considerable, and no
wireless enthusiast or listener should
hesitate to incorporate one in his pre-
sent receiver.

Examples of Tone Controls

In Fig. 1 the tone control consists of
a number of fixed condensers ranging
in capacity from 175 mmf, to 1450 mmf.,
connected to a switch with 4 contacts,
the moving arm of which is earthed.

By moving the switch arm to C4
contact the tone of the reproduction is
deepened; bringing the arm back to C3
contact the tone is a shade less deep.
In this manner four shades of tone are
obtainable.

This system of controlling the tone
was one of the first adopted by set
manufacturers, but was soon disp
with in favor of the type shown in Fig.
2, which is operated by means of a
single switch.

The condenser, C, has a capacity of
004 mfd. and resistance, R, has a value
of 650,000 ohms, the tone being varied
by closing the switch. .

The limitation of this system is that
only one variation of tone is available.
This could be overcome, however, by
using a variable resistance of roughly

one megohm in place of R, and different
capacity condensers.

Another system of control is shown in
Fig. 3, the action of which is gradually
to change the value of the coupling con-
denser.

A 001 fixed condenser connected in
parallel with a one megohm variable
resistance is inserted between the grid
of the last audio valve and the coupling
condenser, in order to control the
tone.

Fie 2

By means of a switch the tone of this
push-pull amplifier is altered.

The advantage of this combination is
that, although the volume is reduced,
there is a greater reduction of low notes
than of high; an opposite effect to that
obtained when condensers are used to
by-pass high frequencies around trans-
former windings.

If this tone control system is used,
care must be taken to make the leads
of this unit as short as possible, in order
to eliminate the hum which would
otherwise be picked up by the grid
wire.

Figure 4 shows a tone control con-
nected across the secondary of an out-
put transformer. The value of the vari-
able is 50,000 ohms and the capacity
of the fixed condenser is .006 mfd. This
systein is effective and is very simple to
ir stall in any receiver. Another feature
in its favor is that a gradual variation
of tone is obtainable.

PONER VALVE
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This tonc control is simple and effective.
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ELIMINATING UNWANTED

NE of the difficulties
that the set builder has
to contend with in de-
signing a valve receiver

is to prevent uncontrollable osc-
cillation.

Were it not for the electrical
oscillation which valves pro-
duce, broadcasting would not be .
possible. But, altho valves are deli-
berately made to oscillate in transmitters
by adjusting various circuits, valves in
receivers should only oscillate when re-
quired to.

If valves did not oscillate, but merely
amplify, as they are generally intended
to in a multi-valve receiver, it would
be a simple matter to build a set that
would be able to receive the overseas
stations by using a sufficient number of

' N
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1 GRIY PLATE
f83 et CIRCUIT.
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Showing the feedback between the plate
and grid circults of a valve.

valves. Naturally the static would be
terrific, but the stations would be heard.

The greater the number of radio fre-
quency amplifying valves that are used
the greater is the tendency for the valves
to oscillate due to feedback between the
R.F. circuits.

It will be noticed, when operating a
receiver which has at least one stage
of R.F. amplification, using three elec-
trode valves, that the receiver tends
to oscillate when tuning in the lower
wave-lenfath stations, unless it is per-
fectly balanced, which is very seldom
the case.

The reason for this is that, owing to
the design of the set. a greater feed-
back occurs between the grid and plate
circuits of the R.F. valve when the set

AN
N

Fig2

Potentiometer method of controlling
oscillation in an R.F. valve.

OSCILLATION

How to overcome and control
oscillation due to feedback

By VK3FO

is tuned to the higher frequencies than
to the lower ones, but incorporated in
the set there is generally a means for
controlling these oscillations.

This feedback is caused by a portion

of the signal strength in the plate cir-
cuit of tﬁ: R.F. valve being sent back
the grid circuit, which increases the

to

signal strength fed into the grid and the
amplification. This process of feeding
back is called regeneration.

Enough of the output power can be
fed back to the tg“d side to overcome
the resistance in the grid circuit. When
the output power overcomes the grid
resistance the maximum point of re-
generation has been passed and the
point of oscillation is reached.

Although regeneration vastly increases
the receiving signal, no distortion is
caused if used in moderation. But if
oscillation takes place in a valve it is
almost impossible to hear music or
speech, or if the? are heard they will
be badly distorted.

The difference between regeneration
and oscillation will be seen.

Causes of Osclllation and Prevention

In Fig. 1 the manner in which the
energy In the plate circuit feeds back
to the grid circuit is shown. _

Oscillation may be prevented by ar-
ranging the couplings tgmugh which the
energy can feed back between the out-
put and input circuits in_such a man-
ner as to eliminate feedback. These
couplings may be capacitive, such as a
coupling between two wires. or induc-
tive, an example of which is the coupling
between two coils. Coupling may also
take place through resistance, such as
that of power units, connected to more
than one stage.

Another method of preventing oscilla-
tion is to neutralise or balance our feed-
backs by allowing an undesired feed-
back to take place, and adding another
feedback which sends energy in the op-
posite direction into the grid circuit in
the same amount as that of the unde-
sired feedback, so that the two ‘balance
each other. An example of this is the
neutrodyne receiver.

In Fig. 2, a system of controlling the
oscillation of a radio frequency valve is
shown, and was used to a large extent in
the earlier types of receivers. By mov-
ing1 the arm of the potentiometer to
either the positive or negative side of
the resistance, the bias applied to the
grid of the valve is altered, and results
in _increased or decreased plate current.

One of the simplest ways of stopping
oscillation in a R.F. valve is to insert a
resistance in the grid circuit, as shown
in Fig. 3. The value of the resistance
may as high as 1200 ohms, but it is
advisable to keep the value as low as
possible, or lack of sensitivity and poor
selectivity results,

Reducing the plate voltage applied to
the anode of a valve by means of a

variable resistance stops the
valve from oscillating. This
method of controlling oscillation
1s more satisfactory than that
of altering the bias.

A sketch of the connections is
shown in Fig. 4. It will be
noticed that a by-pass conden-
ser is shown connected across

the resistance, the action of which is to
by-pass radio frequency currents. The
lc.:napncitg,v of the fixed condenser is .01

d.,, and the value of the variable re-
gistance is 50,000 ohms.

An annoying howl is often caused by
feedbacks from audio frequency sta,I%e]s
to %receding amplifying stages. is
trouble may be eliminated by using
short wiring connections in the audio
amplifier and by shielding the audio
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Resistance method of eliminating
oscillation.

sicze from the remaining portion of the
set.
If a loud speaker cord is placed near
the aerial terminal of a set employing
radio frequency valves, a feedback will
ocecur, resulting in a howl.

Capacity feedbacks are generally the
most troublesome, as they are the most
difficult to locate and e hardest to
remedy.

A common offender in this respect is a
feedback due to plate and grid wires of
an audio amplifier running parallel. This
can be eliminated by keeping the plate
and grid wires as far away as possible.
When it is necessary that they should
con}e near each other, run them at right
angles.
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By varying the plate voltage of a valve
osclliation is controlled.
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All-Wave Receivers Trouble Chart
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Set not turned on.
Breakdown at broad-
casting station — try
another station.

tion.
U n satisfactory
transmiss i o n
from station -—
try another sta-
tion.

set.

Near -by  regenerative
set.

Sparking electrical ma-
chinery.

SOURCEOF | NO'RECEPTION | VOLUME WEAK | RECEALION | DISTORTION | NOISY RECEPTION | HUMS & WHISTLES
E?uery exhausted. Barzery exhausted. Loose connec- | Battery ex | Battery sulphated. Hum from charger operat-
waAr O water in storage | Poor conmection at cor- | tion. hausted. Connected charger oper- | ing.
BATTERY | piwer . roded terminals. ating. Whistles from  depleted
Battery rerminals cor- hatger not equal to battery.
roded. demand on battery.
Trickle charger not
functioning.
Battery eshausted. Battery eshausted. Vol. | Defective cell. Battery ex | Erratic noises — battery | Whistles from run-down
“B" Battery not properiv | ume starts off well but cose con- | hausted. exhausted. battery.
BATTERY connected. quickly diminishes while | nection, Fluttering, motor-boat-
- set 15 played. ing high resistance of I
run-down battery.
Not  connected  to | Eliminator overloaded. Interrupted cur- | Plate voltage | Defective resistor 1n | Transformer not balanced
POWER Eo“" socket. Rectifier valve wotn out. | rent supply | too low. voltage divider. on centre tap return.
PACK ectifier valve not | Transformer short-cirr | from power | C bias resistors Sparking over punc. | Eliminator overloaded.
operating. cuited. lines. not properly ad- | tured condenser. Insufficient inductance in
Filter coils  burned | Buffer condensers punc- | Poor voltage | justed. Motor-boating — insuf- | chokes; cores too small:
out. tured. regulat ion o ©0 high resiat- | ficent capacity of las¢ | resistance too high. .
Resistor burned out. Filter condensers punc- { power line. ance in choke | filter condenser. Insufficient  capacity « in
Fuses in power sup- | tured. coils, Improper value of re- | condensers.
ly burned out. Improper resistor values Insufficient ca- | sistors in voltage di- | Choke coil short ctr-
late  of  rectifier | in voltage divider. pacity of filter | yider. cuited. 3
valve red-hot — con- | Electric light line vole- condensers. Rectifier valve wearing | No grounded shield be-
denser broken down | age too low. our. tween primary and sec-
or short circuit in ondary of power trans-
filter. former.
Electric  light line Eliminator not shielded.
wer  off—or  fuse Coupling  between
lown. amplifier stages and elim-
inator, placed too close to
set,
Aerial earthed. Aerial disconnected. Swinging aerial | Parallels, or too | Aerial too <close, or | A.C. hum or commutator
AERIAL Aerial disconnected. Aerial poorly insulated. | becoming | close to aerial | paraflel, to power lines. | ripple picked up from
AND Earth connection open. | grounded or wire cor- | grounded at | of near-by oscii- | Aerial too long, picks | near-by power lines.
EARTH Defective lighting | roded. times, lating receiver. up too much stray | Negative side of filter crr-
arrestor. Aerial too short. Loose or cor- noise, ¢uit not grounded. (B—)
Aerial too long; insert | roded ground Loose or corroded
midget condenser. connection. ground connection.
Coupling between aertal Aerial runs too near tn- |
coil and secondary too terfering  electrical de-
loose. vices.
Loose or corroded
ground connection.
Valve butned out. Valves exhausted. Imperfect pron Valves worn out | Microphonic valves; re- | Valve deteriorating.
VALVES Valve paralysed. Wrong type of valw | contacts. S Valves getting | quire cushioned sockets. | Too high voltage on de-
Valve  prongs 0ot | yed. Detector  valve | insufficient cur- | Gaseous rectifier valve | tector valve,
making contact. Power  detector  not V'"lv"d' rent, aging. Wrong type of A.C.
warmed up. propec value praper C bias issing, due to power | valve in detector stage.
Too much grid bias. of grid leak. on grids. detector valve starting | No centre tap on detec
Garodcakvilt el antaiel Detector  vaive | characteristic. or worn- | tor valve filament circuit.
overloaded. out valve.
Wrong type ol
valve in last
stage.
Switch open. Insufficicne  regeneration | L oose connec: | Over regencra. | Squeals, bloops—set not Oscillation from over-re-
CIRCUIT Open circuit in set. W. set). tion somewhere | tion, neutralised, gencration.
Burned out AF. Aerial too long (S.W in set, elimin. Near-by oscilla- Neutralising condensers Set not properly neutral-
transformer winding set), ator, power sup- | tor. not properly adjusted, | ised.
Grid  leak  impropet | ply or speaker | Poorly designed fective grid leak Magnetic feed back be-
value. connection, transformers. Motor-boating — lower | tween stages.
Imperfect contacts. Sharply moving | Coupling con. | the value of resistors in | Open grid circuit.
Defective piece of ap. | wires or et | densers too | resistance coupled | Centre tap of transformer
aratus. while in opera: | small. amplifiers. not balanced.
evtralisation  system | tion will accent- | Circuit too roken wire or imper- | Grid return to centre
out of adjustment. uate trouble. sharply tuned. fect contaces. point of potentiometer
Insufficient plate volt- st stage in. | Burned out audio trans. | across A.C. valves not
age. adequate. tormer. properly adiusted.
Butned out A.F 1trans No  biasing on
former winding. valves,
Speake disconnected. | Speaker out of adjust Defective cord, Speaker  over- | Sound wibrations com- | Buzz or rattle in dynamic
SPEAKER Open circuit in speak- | ment. jack or plug. loaded; elimin- | municated from speak- | speaker due to moving
er unit, jack, plug or | Loose contact. ate direct coup- | er to wvalves in set. cotl rubbing against pole
cord. . Leak  actoss  speaker ling by using | Electrical feed back | pieces.
Speaker short - cir- | cord. output trans- | from speaker cord to | Hum due to worn out
cuited. | Choke coil in output former or choke | amplifying circuits. rectifier.
Coil in speaker unie circuit has too high re- condenser coup- Feedback from speaker cir-
burned out. sistance or insufficient ling. cuit to amplifving stages
impedan ce Net matched to due to sound vibrations
valve  in  last communieated from speak-
stage. er to valves in set.
Poorly designad
speaker.
Incorrectly wired sct. | Set inadequate. B r eakd, at | Improp tun- | Static—tey disconnect- { Two stations on nearly
GENERAL Shielded location ot | Spot poor for reception. | broadcasting — | ing. ing aerial and earth. same wave.length cause
dead spot. Fading. try another sta- | Fading. Eliminator too close to | heterodyne whistle.
$.0.8. on air. tion. Weather condi- Interference from near:bv

oscillator.
Near-by regenerative or
ascillating receiver.
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Schematical diagram of the Short-wave Four Valve Recelvez.

THE SHORT-WAVE FOUR VALVE

HERE are many listeners who
wish to build a short wave re-
ceiver, but hesitate to do sa
owing to the difficulties encoun-
tered in the construction of a set of this

wﬁe set which is described in this
article has been designed so that the
novice will have no difficulty in the con-
struction and operation, providing in-
structions are c followed.

After experimenting with various cir-
cuits, the one shown below was
adopted owing to its simplicity and
straight-forwardness. .

On cing at the circuit it will be
seen that it consistsi of a tuned rad}g
frequenc; mge employing a screen gri
valve fol{owe by a three electrode de-
tector valve using a variable condenser
to control the oscillation, and two stages
of transformer-coupled audio frequency
amplification. .

sing this method of oscillation the
detector valve is extremely sensitive and
has the advantage over the resistance
system as the voltage applied to its plate
is constant,

It will be noticed that no rheostats are
emplozed for alterinﬁ the filament volt-
age of the valves, None are needed as
the valves used in this receiver function
best at their rated voltage.

After testing various es of coils it
was finally decided that the valve base
coils would be used.

It was found that no radio frequency
choke was required in the plate circuit
of the detector valve. This was due to
the audit(:oﬁ &rmﬁr;h having a verg
aha{g cu at the high frequency en
of the amplification curve.

The set is built on an aluminium chas-
sis, the components beingbmounted in
such a manner as to enable short grid
and plate leads. All fillament and bat-
tery leads are taken underneath the
sub-panel to their respective connections.

Review of the Components
VARIABLE CONDENSERS. — It is
essential that the variable condensers be
of good make and solid construction,

A Simple battery operated
four valve receiver capable
of receiving the overseas
stations at speaker

strength

By F. OLSEN

otherwise noise may result when the
movable plates of the condensers are
rotated. Midget condensers may be used
p_rt;wded they are of the correct capa-
city.

SOCKETS.—These are of the UX type,
and should be baseboard mounted. Sub-
panel sockets may be used for the coil
sockets, as they are held above the sub-
panel of the set by means of fibre bush-
i but should not be used for the
valve sockets.

AUDIO TRANSFORMERS.—Only high
grade transformers should be used having
a ratio of approximately 3 to 1, as the
&uality of the reproduction depends on

ese, If transformers having a high
ratio are used, it would be advisable to
connect a 500,000-ohm variable resistance
across the secondary of the first trans-
former in order to prevent overloading
of the power valve when using the
broadcast band coils.

e ratia: and should be fee
a ear ratio, an ou

bacgklash, th

from otherwise tuning will be
rather difficult on the high frequencies.
Altho no vernier dial was used to

rotate the reaction condenser the builder
may use onefifu!‘ae wishles to balance the
appearance of the panel.

l?PEF!.MINAIS. — Eleven terminals are
required, two for the speaker, two for
the aerial and earth, and the rest for the
batteries.

Any icular type of terminals ma
beuseg?rgstheyare fastenedtoalyl
ebonite strip. Banana sockets may be
used in the place of terminals.

RFCoIL.

EARTH. -----©)-
CRIDs--+---- E+

OET COIL.

Showing the coll details.



VALVES—Those used in the set
described here are Philips type A 442
for the radio frequency stage, A 415 for
the detector socket, B 406 for the first
audio stage, and B 405 in the last audio
stage. Any reliable make of valves may
be used providing they are of similar
characteristics to that of the valves just
mentioned.

Coil Details

All coils are wound on UX bases, and
cover a wave length of from 12 to 100
metres. Also a wave length range of
200 to 500 metres is covered, using dif-
ferent gauged wire to that of the short
wave coils, and wound on a celluloid
former covering the valve bases.

The diagram of the connections for
the coils is shown in the accompanying
illustration. .

To wind a coil, first hold a soldering
iron to each pin of the valve socket,
and draw the wire which originally was
connected to the elements of the valve,
and at the same time blow the molten
solder out of the hollow legs by blow-
ing from the top of the valve base with
the mouth.

Now drill a 1-16 inch hole about 1-§th
of an inch from the top rim of the valve
base directly in line with the valve pin
to which the wire has to be soldered.

ALL-WAVE RECEIVERS

Remaining coils, which cover from 350
to 500 metres, are wound with 32 gauge
wire, except the reaction coil, which is
wound with 36 gauge enamel wire.

In the case of the broadcast band
coils, it was found that the reaction coil
worked just as well jumble wound as
in the ordinary fashion. These coils are
wound on the celluloid extensions fitted
over the valve bases, as the length of
the valve base is insufficient to allow for
these windings.

The following is the number of turns
for the various ¢oils for the different
wave bands;—

W.L. in R.F. Coil Detector Coil
Metres Aerial Grid Grid Detector
10-15 . . 2% 2 23 2%
15-30 . . 53 53 54
30-50 . . (3] 93 83 103
50-100 . . 123 174 154 143
200-350 ., 15 95 95 30
350-500 . . 15 190 190 35

Construction

The sub-panel consists of a sheet of 18
gauge aluminium 15 inches long by 8
inches wide. This is fastened to threc
strips of ebonite by means of brackets,
the length of the longest strip which
holds the sockets for the battery connec-
tions being 15 inches. The other two

A rear view of the finished receiver.

Run a wire through the hole in the
valve base, and then through the hollow
pin. Next solder the wire to the end of
the pin and wind on the necessary num-

r of turns.

Drill another hole at the finish of
the winding in line with the pin to
which it has to be connected.

Pass the finish of the winding through
hole and then through the hollow
valve pin, where it is soldered in place.

It will be noticed that the coil will
have half a turn, as well as a number of
full turns, as the finish of the coil is
Opposite the starting point.

About one-eighth of an inch below the
finish of the first winding drill a 1.16
inch hole, in line with the valve pin, to
which the beginning of the second wind-
Ing i8 to be connected. Wind the cor-
rect number of turns after soldering the
beginning of this winding to the valve
pin, and drill another hole at the finish
of the winding in line with its respective
pin. Run the end of the winding through
the hole and the hollow valve pin, and
solder it in place.

The aerial, RF. grid and detector grid
coils are wound with 26 gauge enamel
or ds.c. wire, while the rcaction coils
are wound with 30 gauge enamel wire.
This only applies to coils ranging from
10 to 100 metres. For the 200 to 350
metre coils the aerial, R.F. grid and de-
tector coils are wound with 28 gauge
Wire, the reaction coil being wound with

gauge enamel.

side strips are 73in. long, a } of an inch
being allowed for the thickness of the
long strip. The width of these strips is
1}inches.

Having fastened the strips to the sub-
panel, the next operation is to fasten the
panel, which is 15 inches long by 6}
inches wide, in position to the sub-panel.
This is done by means of small right-
angular brackets, as can be seen in the
photographs.

The two partitions are now cut to size
and screwed in position. The space be-
tween the partitions depends upon the
size of the audio transformers and the
variable condensers. There is no need to
space the partitions the same distance
apart, as shown in the photograph, al-
though the components should be spaced
as near as possible to the original posi-
tions.

All the holes for the components
should now be marked on the alu-
minium, also the holes for the battery
and filament leads. which are to be
taken through the sub-panel and then
drilled by means of a brace and hit or,
better still, a hand drill.

Remove the burred edges of the holes
with a countersunk drill, and start
mounting the components. The vari-
able condensers should be mounted first,
followed by the valve sockets which
hold the coils. and the valve sockets.
The position of the audio transformérs
can be seen from the photograph, the
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Parts Schedule
The following is a list of the compon-
ents required to construct this receiver:
6 U.X. valve sockets.
3 .00015 mfd. variable condensers, Cl,

Ccz, C1.

2 High grade 3 to 1 ratio audio trans-
formers.

| 1 filament switch.

| 2 vernier dials.

2 C(;OG mfd. fixed condensers, C2 and

1 01 mfd. fixed condenser, C3.

1 .0001 mfd. fixed eondenser, C§.

1 5 meg. grid leak,

12 UX. valve bases.

1 alumdnium panel, 15 x 8.

1 aluminium sub-panel, 15 x 8.

2 aluminium partitions, 6§ by 8.

| 11 terminals or banana sockets.

Miccellancous wire. screws, efe.

first audio transformer being mounted
nearest the panel,

It is essential to mount the coil soc-
kets at least one inch above the sub-
vanel by means of a fibre tube with a
bolt running through it. If this is not
done, oscillation will be fierce, with the
result that it will be difficult to receive
the overseas stations.

Although no shield is shown separat-
ing the plate of the screen grid valve
from the connections at the base of the
socket, it may be necessary, if using a
different type of screen grid valve to that
used in the set described, to shield the
valve, This could be done by obtaining
a cylindrical shield from any radio shop
and slipping it over the valve.

Wiring

Take a lead from the P terminal of
the R.F. coil socket to the aerial ter-
minal. Connect a wire from the F nega-
tive of this socket to the chassis. Run
a wire from the F positive terminal of
the same socket to the fixed plates of
the variable condenser Cl, and to the
%rid terminal of the R.F. valve socket.

rom the grid terminal of the R.F. coil
socket take a wire to one side of the
fixed condenser C2. The other side of
C2 is connected to the chassis.

The wiring of the R.F. coil socket is
now completed.

Connect the A positive terminal of the
screen grid valve socket to the chassis.
Run a lead from the S.G. terminal of
this socket to one side of the fixed con-
denser, C3, and to the B positive, S.G.,
terminal. The remaining.side of con-
denser C3 is taken to the chassis.

Run a wire from one side of grid con-
denser. C6, to the fixed plates of the
variable condenser, C5. From the fixed
plates take a lead to the F negative ter-
minal of the detector coil socket. Take
a lead from the F negative terminal of
this coil socket through the hole in the
aluminium partition which shields the
R.F. stage from the detector stage to the
plate terminal of the screen grid valve.

The grid terminal of the detector valve
socket is connected to the vacant side
of the condenser C6. One side of the
grid leak is taken to the grid terminal
of the detector valve. The remaining
side of the grid leak is connected to the
chassis. .

Take a lead from the P terminal of
the detector coil socket to one side of
the fixed condenser, C4, and to the B
positive maximum terminal. The A
positive terminal of the detector valve
socket and the remaining side of con-
denser C4 are connected to the chassis.
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From the fixed plates of the reaction
condenser, C7, run a wire through the
hole in the partition to the G terminal
of the detector coil socket. The F posi-
tive terminal of this socket is_connected
to the plate of the detector valve socket.
Take a lead from the P terminal of the
first audio transformer to the nixea piaies
of the condenser, C7.

Connect the B positive terminal of the
first transformer to the B positive de-
tector terminal, the G téerminal of this
transformer being taken to the G ter-
minal of the first audio valve socket. The
remaining terminal of this transformer,
C negative, is connected to the C nega-
tive terminal on the terminal strip. Run
a wire from the F positive terminal of
the first audio valve socket to the
chassis,

Run a lead from the plate terminal of
the first audio valve socket to the P
terminal of the second audio trans-
former. The B terminal of this trans-
former connects to the B positive maxi-
mum terminal. From the G terminal of
the same transformer connect a wire to
the G terminal of the power valve
socket. The remaining terminal, C nega-
tive of the second transformer, goes to
C negative terminal on the ebonite strip.

The plate terminal of the last valve
socket is connected to the speaker ter-
minal on the ebonite strip. From the
other speaker terminal run a wire to
the B positive maximum terminal. The
F positive terminal of the power valve
socket connects to the chassis.

Connect the remaining F negative ter-
minals of four valve sockets together,
and take a lead from any one of the
terminals to the A negative terminal on
the ebonite strip. The A positive ter-
minal connects to the chassis. This
completes the wiring of the set.

Operation

Connect the batteries to the set by
means of flexible wire. A voltage of
about 40 should be applied to the detec-
tor, the maximum voltage being applied
to the B positive max. terminal. The
voltage delivered to the screen grid
should be approximately half that of the
plate voltage.

Having connected the batteries, insert
the broadcast coils in their sockets and
then the valves.

Next connect the aerial to the aerial
. terminal, and rotate the reaction conden-
ser. If a plop or rushing noise is heard
in the speaker when the condenser is
rotated, oscillation is denoted. The other
two dials should be turned and a station
tuned in. The oscillation may be a little
fierce on the broadecast band coils, but
this should not interfere with the repro-
duction, if used in moderation.

If the set works all right on the broad-
cast coils, insert the short wave coils and
tune in a Morse or telephone station if
there is one operating on that particular
band.

The set is rather broadly tuned when
using the broadcast coils, but this can be
overcome to a fair extent by using a
piece of wire about eight feet long for
the aerial.
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FINE TUNING with S.\W. SETS

By “S.W.”

§- ANY radio enthusiasis are dis-
appointed when first “breaking
in” to short wave phone at not
being able to tune in stations as

expected. The set is probably well con-
structed, the reaction properly adjusted
and easily controlled, yet, because of the
extremely fine tuning necessary in hand-
ling a sensitive piece of apparatus. the
weak stations are over.

Tuning the average short-wave re-
ceiver is sometimes a “hair-line” busi-
ness, and quite a little practice is need-
ed before one becomes proficient.

There are a number of methods of
broad'em'r'm the tuning or “opening out
the dial,” whereby the same 100 degrees
of the tuning dial will space out the
stations or cover a smaller territory of
frequencies (or wave lengths). Most of
them de'pepd on cutting down the size
of the tuning condensers, but there is a
very definite limit to this for short-wave
phone work.

The Amateur Band.

When the set is designed to cover only
a narrow band of frequencies, as, for
instance, the amateur bands of 20, 40 or
80 metres, where the widest band is onl,
500 kilocycles wide (10 metres at the &
band or only .7 of a metre at the 20
band), the scheme works fairly satisfac-
torily; but where it is desired to cover
from about 15 to 100 metres (approx.
20,000 k.c.), cutting the size of the tuning
condenser raises a very strong objection
in necessitating too many coils to change
to cover the territory. as well as intro-
ducing difficulty in building and adjust-
ing the reaction coil for each, A stage
of tuned radio frequency entails double
the trouble.

In passing. it might be as well to add
that there is also an upper limit to the
size of the tuning condenser employed,
and that, if it is too high. difficulty will

be experienced in getting the set to tune
down to the lower bands (because of the
high minimum capacity); as well as re-
ducing the desirable inductance to capa-
city, relationship resulting in a lowered
efficiency for the tuner.

The usual condenser value specified
for short-wave phone receivers is, there-
fore, about .00015 mfd. maximum capa-
city, and a vernier arrangement is em-
ployed to make the tuning easier.

In addition to the usual vernier dial
there is also a modern variation of the
one-time popular vernier condenser,
which may be incorporated with advant-
age in almost any receiver. Known nowa-
days as a “trimmer,” it consists of a very
small two-plate midget condenser, con-
nected in parallel with the main tuner.
The connections are indicated in the
diagram reproduced herewith. The “trim-
mer” can be mounted very close to the
main condenser, in order that the leads
can be kept as short as possible.

Tuning.

Tuning in a station should be first
done with the main condenser and the
trimmer used to get right on to the peak
of the station’s carrier. It should not be
larger in capacity than will just tune
across the carrier without much overlap.

Due to its very small maximum capa-
city, the trimmer will not materially
affect the coverage of the coils employed
in the set previously, but readers who
try it out will be astonished at the dif-
ference in signal strength resulting from
being able to tune right on to the peak
of the carrier.

Enthusiasts interested in the reception
of code stations as well will find it use-
ful for varying the “pitch” of the best
note produced in heterodyning c.w. sig-
nals, the beat frequency being easily ad-
justable to a pleasant audible frequency
of round about 1000 cycles.

% Reaction Coil
1t Audie
=
ncn.
“A" Bat. )
( “A% Bat,
"B Detectors

Showing how to add a “trimmer” condenser to the tuning econdenser to improve
the tuning.
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P. & L. Wireless Supplies

We can build any set described in “All Wave
Receivers,” be it Short-Wave, Broadcast or of
the All-Wave variety.

Or, if you experience any difficulty, let us
advise you. Perhaps some of your components
are faulty? Let us test them for you.

Speakers, Transformers, Power Packs, or
Phones can be quickly and efficiently repaired.
We can save you quite a lot of money, and, in
addition, give you much valuable advice.

We can give your set a professional appear-

ance by bending the chassis and punching the
socket holes. Aluminium supplied.

WRITE — PHONE — CALL

Proprietary Limited
Note New Address:

Il HARDWARE ST., MELBOURNE

Telcphone F4323

SET-BUILDERS
Let Us Help You!

The oldest and largest Repair
Specialists 1n Victoria--Est. 1924

e T e
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A. C. GRAMOPHONE AMPLIFIERS

Descriptions of two simple Amplifiers which will
be suitable for Home or for Public Address Work

ESPITE the increasing demand
by gramophone owners for
straight out radio receivers,
there still is a great deal of in-
terest taken in amplifiers which can be
connected either to simple radio detec-
tor units or to an electro-magnetic
pick-up for the rendition of gramophone

records. o
Irrespective of circuits and components

the basic principle underlying all amphi-

fier desi is the amount of power it
is desired to deliver to the loud speaker.

This in turn is governed by the amount

of “coverage” desired. “Power’ i!‘i‘ an

amplifier is discussed in terq}s of un-
distorted watts output”  “Coverage
means the arem over which speech or
music is to be heard Iproperly, and takes
into consideration all acoustical condi-

tions. .
Thus, we are able to set out a definite

power requirement for any_ particular

job. To boil this down to cold facts we

may say:— .

[§)] yI-Iorze use calls for an amplifier hav-
ing an output of at least 1 watt.

(2) For use in small halls (up to 500
seating capacity) an output of at least
2 watts is required. .

(3) Larger halls, having a seating capa-
city of up to 1500, require an output of
from 10 to 12 watts. o

(4) For an outside demonstration over a
radius of 400 yards an output of around
12 watts is necessary, although the ab-
sorption of trees, hills,. etc., will need
to be overcome by using greater
power. . )

(5) Almost any reasonable amplifier job

By A. K. BOX

a specially adapted form of impedance
coupling.

It is wise wherever possible to keep
the number of amplifying stages before
the last valve down to a minimum.
However, this should not be done by
employing two or more very high gain
stages before the power valve. One high
gain stage before this valve is all that
we can permit, because tone quality and
amplifier stability will suffer with the
inclusion of more than one high gain
tube. By high gain tubes we mean
valves which have a theoretical amplifi-
cation factor of more than 10. This in-
cludes the screen grid valve, which, of
course, can be used with great satisfac-
tion in audio frequency amplifiers.

Now for the question of power output.
Note that in_setting out tubes which can
be employed we are giving examples
merely for the guidance of the novice.
The experienced set-builder will be able
to select tubes of similar or perhaps bet-~
ter characteristics which will give the
desired results.

We will draw our examples from the
four volt range of tubes. For case No.
1, where we require a tﬁower OUtIiUt of 1
watt, we may use either a single D104
or a pair of B 405’s in push-p The
advantage of using the lower powered
B405’s is that they require a plate poten-
tial of only 150 volts at a current of 16
ma., against the 200 volts, and 30 ma.
of the single tube.

sults, from the viewpoint of reproduc-
tion, would be obtained from a push-
pull pair of D404’s.

For case No. 3, which calls for an
output of from 10 to 12 watts, a pair of
E408N’s in push-pull, or a single F410
will be required. These tubes, of course,
require high voltages and heavy plate
currents, but this disability must be en-
gured in such a high powered ampli-
er.

For cases (4 and (5), we will have to
employ a pair of F410's in push-pull

Note that where high powers are re-
quired, it is much more economical to
use valves in push&u]l rather than to
attempt to obtain the required output
from a single tube, when the question of
power supply is to be considered. How-
ever, in most cases, more than one pre-
ceding stage will be required to load up
the push-pull valves, as against the
single stage usually required for the
straight power tube. This, though, is no
real disadvantage to the set builder,
who, after all, is cha the hest
quality of reproduction which modern
equipment will permit.

One thing which does not receive great
attention from the technical writer for
papers intended for the average experi-
menter is the methods used to calculate
valve requirements for a given amplifier
set-up. It is proposed here to deal brief-
ly with these calculations, and to show
how easy it is for the set builder who
is provided with reliable valve data
charts to figure out.a given valve com-
bination for an amplifier.

The first thing which must be decided,

can be covered by the use of an out- For case No. 2, where a two watt out- of course, is the required power out-
put power of around 25 watts, although  put is necessary, a single Ed6, or a ut.  When this has been fixed it will
for special work, really outside the pair of D404's may be emplgg'ed. Al- e necessary to calculate from details
scope of this article, output powers of though the power output the 406 provided in the characteristics of vari-
up to 250 watts will be necessary. would be quite large enough, better re- ous types of valves the particular tube

Now for the examin- which will give best

ation of the equip- results. The stan-

ment nec}clessary tt: \4] ggrgl ftordmula for un-
rovide the outpu ! T T tstorted output is

gowers required for ) ‘ T2 Eg2 x Mu2 x 1000

the various jobs.

There are two dis- 8rp

tinct types of audio (Eg squared x Mu

amplifier:— It Ls uared x 1000.)

(1) The straight am- here Eg equals
plifier, which em- the rated “C” bias
ploys cascaded \ voltage.
valves and either 4 Mu equals the
a single valve or - rated amplification
two in parallel in = v2 factor.
the last stage. R2 Rp equals the

(2 A push-pull am- | plate impedance . in
plifier, which em- cs ohms.
ploys two or maore | The answer then is
valves in push- in milliwatts or one
pull or parallel thousandths of a
push;gull. T V3 watt. For valves

Note that we are - 2 bigger than the B405
disregardmg t h e —% — type the “1000”- may
various forms of inter- l ' l be dropped out of
valve coupling which c2 c3 the equation when
can be employed. the answer will be

Either transformer, p oL expressed in watts.

resise?nce-capacltyugé % r!\_ Remember that the

impedance _coup i'A'A A

car? be used in any — greatetr f“;emﬁ:ti‘i

amplifier  but _the pr IE ch output o o

us%-pull typd Tius 1 worked out on this
orm of amplifier can b4+ i formula the greater
be wused only with the audio frequency

transformer coupling,
or 1N soime cases Wi

Circuit of a Push-Pull amplifier.

power it can handle
without overloading.



One method of calculating the valve
requirements of a given amplifier is to
work back from the last stage tube. As
an example, we shall take the case of
the E406 which requires a negative bias
of 24 volts. This is the “peak” signal
voltage which can be placed on the grid
of the last stage valve before it starts
to overload. For purposes of calcula-
tion we take what is known as the Root
Mean Square voltage which is roughly
7-10ths of the peak voltage. The r.m.s.
voltage on the grid of the E406, when it
is fully loaded, thus will be 168 volts.
Now assuming that we couple this tube

to the first audio tube by means of a
* 3,1 transformer we will need to get 168
divided by 3 (or 5.6) volts output from

the plate of the audio tube. upposing
that this tube is an E409 having an am-
plification factor of 9, we will assume

that 2/3rds of the theoretical amplifica-
tion factor works out in practice. This
means that the input to this tube will
need to be 56 (the output voltage re-
quired) divided by 6 or about 9 of a
volt. The average gick-up will just
about load up this audio am&:liﬁer com-
bination, but if we connected a 2/1 step
up transformer between the pick-up we
should then require an output of only
3 divided by 4 or .45 of a volt from the
pick-up in order to load up the last
stage valve to maximum output.

The same system of figuring is used
in the case of a push-pull amplifier.
except that the Rush-pull valves require
exactly twice the signal input to load
them right up than does the single
valve.  Thus the calculations for two
E406's in push-pull would start off with
the assumption that the r.ms. input
voltage to the last stage tubes would
be twice 168 or 336 volts. The diffi-
culty of loading this combination up with
a single audio stage preceding it is at
once apparent.

The solution lies in the addition of a
second stage, preferably resistance or
impedance coupled, rather than in an at-
tempt to avoid the difficulty by using a
single hi%h-gain valve. From the fore-
going explanation of the method of cal-»
culation it should be easy for the builder

e out suitable valve combinations.

Having dealt with the general aspect
of amplifier design we now shall pro-
gress to a brief, but fairly complete de-
scription of two Earactical amplifiers
which can be used for various purposes
by the home experimenters.

The Two Stage Amplifier
The first amfliﬁer is a simple two
stage, one employing a high gain E438
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Photograph of the push-pull amplifier showing the layout required.

type tube in the first stage, and a power
tuge of the E406 class in the second
stage. It is entirely a.c. operated, and,
as built up by the writer, is self con-
tained and ready for connection to any
existing detector. The power output of

is amplifier is in the vicinity of three
watts, which, to the writer’s way of
thinking, is an ideal value for a good
home amplifier, .

It is not so much the volume of out-
put which can be obtained from this
combination as the reserve of power it
offers in_the reproduction of bass pas-
sages. To the writer’s mind, at least,
any reasonably good dynamic loud
speaker demands an amplifier of these
proportions. This, by the way, is not
intended to, and does not conflict with
statements made earlier in this article.

To continue with our story of the tech-
nicalities of this amplifier. The fact that
the amplifier is self-contained, i.e., has a
built-in power pack, permits us to ob-
tain the necessary filament, plate, and
bias potentials without any difficulty.
Despite the fact that the amplifier is
designed, when used in conjunction with
a high-grade dynamic speaker, to re-
produce frequencies as low as 50 cycles,
no trouble from hum is likely to be ex-~
perienced. This is because the lay-out is
such that all grid leads are short and
are entirely separated from the A.C.
carrying filament leads. The use of re-
sistance coupling between the two tubes
also aids in hum suppression.

Above is a photograph of a resistance coupled ampilfier.

The list of materials required to build
the amplifier is given elsewhere in this
article, and, presupposing that these
have been obtained, we may start the
building of the unit. All the compon-
ents have been assembled on a wooden
baseboard measuring 15 inches by 10
inches. If desired, they could be con-
tained on a metal chassis 12in. x 10in. x
2in. deep. In this case the filter con-
densers, the bias resistors, the voltage
dropping resistor and the various by-
pass condensers all could be mounted
underneath the chassis.

Assuming that the various components
have been assembled in the same rela-
tive positions as has been done in the
original amplifier, the wiring may be
started.

Connect one of the input terminals
to the P terminal on the 2-1 ratio audio
transformer AFT. The other input ter-
minal is connected to the B plus ter-
minal on this component. The G ter-
minal on the transformer connects to
the terminal on the UY socket of
V1, whilst the plate terminal on V1 is
wired to the P - -
ance capacity coupling unit. The G
terminal on unrt is connected to the
G terminal on the UX socket of V2,
the P terminal on this socket going to
one of the L.S. terminals. The other
one of these terminals connects to one

! on the mount for the de-
coupling resistance R4, to ome terminal
on the filter choke CH, and to one
terminal on the 4mfd. filter condenser
C2. The other terminal on the choke
1s connected to one terminal on the
second 4 mfd. filter condenser Cl1 and
to the centre tap on the five volt fila-
ment winding T2. One of the outside
leads on this winding is connected to
one F terminal on the UX rectifier valve
socket V3, whilst the other F terminal
on this socket connects to the remain-
ing outside 5 wvolt flament wmdlni
lead. One of the outside leads on the
volt filament winding is conmected to
one F terminal on the sockets of V1 and

. The remaining F terminal on each
of these sockets is wired the re-
maining outside lead on T3.

The centre tap on T3 connected to
one terminal on the 500 ohm resistor R5
and to one terminal on the 4 mfd fixed
condenser C3, A lead is taken from the
C terminal on the socket of V1 to one
terminal on the 1200 ohm bias resistor
R1. The vacant terminal on the mount

for R4 is connected to one terminal on
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the 2 mfd. condenser C4 and to the B
plus terminal on the resistance capacity
coupling unit. Now the F minus ter-
minal on AFT, the corresponding termi-
nal on the resistance capacity cou I'mlg
unit, the vacant terminals on C4, C2, Cl,
C3 the vacant terminals on Rl and RS,
and the centre tap of the high voltage
winding T1, all are connected to earth.
This conveniently can be arranged by
placing a separate earth terminal on the
amplifier, although it may be found un-
necessary in_ operation to earth the am-
plifier directly. One of the outside leads
on the high voltage winding is con-
nected to the P terminal on the UX
socket of V3 whilst the G terminal on
this socket is connected to the remain-
ing outside high-voltage lead.

The little “humming” condenser C6
should be connected between the centre
tap of Tl and one of the _outside ter-
minals. The correct one will be found
only when the set is being operated.
The object of this condenser is to pre-
vent that harsh undercurrent of “rattle”
which sometimes makes its appearance
even in well-designed power packs.
operation the loud speaker is connected
to the terminals marked L.S., and the
pick-up or detector output to the ter-
minals marked input.

For the benefit of those who wish to
make up their own resistance coupling
unit, the following values are given.
R2 is a 100,000 ohm wire wound resistor,
R3 and 5 meg. grid leak type resistor,
and C5 a .009 mfd. mica dielectric type,
fixed condenser. The end of R2, which
is connected to C5 corresponds to the P
terminal on the commercial unit whilst
the end of R3, which connects to the
other terminal on C5, corresponds to the
G terminal on the commercial unit.

This amplifier will be found to give
wonderful output and to provide ample
volume for any ordinary room. The use
of such a low impedance valve as the
E406 also will improve the bass register
tremendously.

The Push Pull Stage

The second amplifier is a straight out
push pull stage which can be used for
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connection to any existing voltage am-
plifier. For good pick-up results it will
need to be preceded by one straight-out
audio stage and a detector valve fed by
means of a resistance or impedance
coupling system into this first audio
tube. The detector, of course, would
operate as an audio ax:g;hﬁer when the
pick-up was being used.

The list of parts for the push-pull stage
is small, the most expensive item prob-
ably being the input and output trans-
formers. However, provided that the
dynamic speaker which is to be used
with this amplifier already is fitted with
a push-pull input transformer. it will
not be necessary to employ T2.

The wiring is started by connecting
the P terminal on the input transformer
Tl to the input terminal on the am-
plifier. One of the outside grid ter-
minals on Tl is connected to the G
terminal on the UX socket of V1. while
the other Grid terminal on T1 is con-
nected to the G terminal on the socket
of V2. The P terminal on V1 is con-
nected to one P terminal on TZ or to
one of the outside terminals on the input
transformer on the dynamic speaker
The P terminal on V2 is connected to
the second P terminal on T2 or to the
second outside terminal on the dynamic
speaker input transformer. The B plus
terminal on T2 or the centre terminal
on the input transformer on the speaker
is connected to one terminal on the
mount of the resistance R2, to one ter-
minal on the 2 mfd. condenser C5, to
one terminal on the 4 mfd. filter con-
denser. C3. and to one terminal on the
filter choke Ch. The other terminal
on the mount of R2 is connected to the
B plus terminal on T1.

If T2 is built on to the*same board
as the rest of the push pull amplifier
a lead is taken from the output ter-
minals to the L.S, terminals on the
board.

The vacant lead on the choke CH is
connected to one terminal on the second
4mfd. filter condenser C2. and to the
centre tap on the five volt filament wind-
ing T2 (on the power transformer). One
of the outside leads on this winding is

A circuit of a resistance coupled amplifier.

Parts for the Push-Pull Amplifier I

1 Power Transformer, delivering
300-0-300 v., 5 v, and 4 v. (Tl, T2,

T3).
1 30 Henry Filter Choke (Ch.).
3 UX Valve Sockets, for V1, V2 and|

V3.

3 4 mfd. 1000 volt Test Fixed Con-
densers (Ci, C2, C3).

1 2 mfd. Fixed Condenser (C5).

1 .009 mfd. Mica Condenser (C4).

1 Voltage Dropping Resistor (R2).

2 Power Valves (V1 and V2).

1 280 Type Rectifier Valve (V3).

1 250 ohm. Blas Resistor (R1).

1 Push-pull Input Transformer (T1).

1 Push-pull Qutput Transformer (T2).

2 Loud Speaker Tip Jacks. |

Wire, Spaghetti Sleeving, Screws and
Wooden Basehoard.

Parts for the Two Stagc Amplifier

1 Power Transformer, delivering
300-0-300 V., 5 v, and 4 v. (T1, T2,

T3).

1 30 Henry Filter Choke (Ch.).

1 UY Socket for V1.

2 UX Sockets for V2 and V3.

3 4 mfd. 1000 Volt Test Fixed Con-
densers (C1, C2. C3).

1 2 mfd. Fixed Condenser (C4).

1 .009 mfd. Mica Condenser (C6).

1 Resistance Capacity Coupling Unit,

1

1

1

or Components (R2, R3 and C5).
15,000 ohm, Resistor {R4).
1200 ohm. Bias Resistor (R1).
500 ohm. Bias Resistor (R5).
1 21 Ratio Audio Transformer (AFT).
1 280 Type Rectifier Valve (V3).
1 Power Valve (V2).
1 High Impedance Valve (V1).
2 Pick-up Tip Jacks.
2 Loud Speaker Terminals.
1 Baseboard, Wire, Spaghetti,
Wood Screws.

and

connected to one F terminal on the
socket of V3. the other F terminal on
this socket being wired to the remaining
outside lead on the 5 volt filament trans-
former T2.

One of the outside leads on the high
voltage winding T1 is connected to the
G terminal on V3 whilst the other out-
side lead is wired to the P terminal on
the same socket. The centre tap on this
winding is connected to earth. The
“humming” condenser C4 is connected
after the amplifier has been placed into
operation. The C minus terminal on TI1,
the vacant terminals on C5, C2, C3, and
one terminal on Cl and Rl. all are con-
nected to earth. The remaining lead on

1 and the vacant terminal on Cl are
connected together, and to the centre tap
on the four volt filament winding T3.
One of the outside leads on this wind-
ing is connected to one F terminal on the
sockets of V1 and V2. The remaining
F terminal on each socket is connected
to the remaining outside lead on T3. This
completes the wiring of the amplifier,

The original amplifier employed a pair
of E406’s in push pull and was capable
of delivering something like 9 watt
output. Thus it was more than suf-
ficiently powerful for any small public
address jobs, although the quality of
output was of such a high order that
even “flat out” the reproduction from
this amplifier would not offend truly
musical ears.

A final word on the question of bias
resistances. These, of course, will vary
with any departure from the particular
tyoes of valves which happened to be
used in the amplifiers just described. In
this case it is a simple matter for the
set builder to calculate the correct values
for his special purpose.
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cAnnouncement

To RADIO DEALERS

We have just released the most comprchensive
Radio Catalogue issued in Australia, and dealers without
a copy are invited to write for one.

We claim to carry in stock the most complete
list of parts, and no matter what the circuit is we are
in a position to supply all the parts required.

FOX & MACGILLYCUDDY LTD.

MERINO HOUSE WHOLESALE
:7 YORK ST,,SYDNEY ONLY

All Wage Receivers

CAN BUILD

ALL-WAVE RECEIVERS

From Materials Supplied by a Thrift Account !

Build up your Radio or Hobbies' Fund by regular
deposits every pay-day in the State Savings Bank of
Victoria, and you will always have the means to build
better Radio Sets, and extend your hobbies.

FOR NINETY YEARS the PEOPLE'S BANK

STATE SAVINGS BANK OF VICTORIA

Head Office: 139-153 Elizabeth Street, Meibourne, C.1.
ALEX COOCH, General Manager.
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THE SELF-CONTAINED SCREEN

HE early employment of

valves in radio sets was

marked by the large number

which were necesary to obtain
anything like satisfactory results.
This has given birth to the idea that
volume and quality could only be
obtained in that way. Certainly
those results were achieved, but it
meant heavy initial cost of the set,
and a hi cost of maintenance.
Then, when anything went out of
order, there was a wider field to explore
to locate the source of the trouble.

During the intervening years, however,
continuous experiments have been made
to obtain satisfactory results from sets
employing fewer valves with a conse-
quent decrease in cost.

Some time ago no one would think of
building or pi ing a receiver unless
it had at least four valves, swhereas to-
day there are a remarkable number of
two-valve sets which can be built and
purchased at a very modest figure. Nat-
urally, all these two-
valve receivers do not
give the same even
results, owing to the
different designs and
types of valves em-

ployed.
ollowing modern
experiments  closely,

we are able to present
a design of a two-
valve electric speaker
which will reproduce
faithfully, have good
selectivity, and be of
low cost.” Not only is
this receiver capable
of first-class perfor-
mance, but it has the
added advantage of
being so  compact
when installed in a
suitable cabinet that
it can be set up on any
small shelf in the
room without upset-
ting the room's ar-
rangement.

Modern cabinets are
of artistic design, and
the choosing of a
cabinet for the re-
ceiver illustrated can
safely be left to the
constructor’s o w n
taste.

A magnetic type
of speaker was used
in conjunction with
the set described in this article. Some
readcers may desire to instal a moving-
coil speaker, and this can be done with-
out any alteration to the receiver, pro-
viding the speaker does not require direct
current to excite its field.

The tuning of this receiver is ex-
tremely simple. The centre knob con-
nected to the dial tunes in the stations,
and the left-hand knob controls the
volume. The knob on the right hand
of the receiver is connected to a push-
t;;ull type switch which brings a tone

lter inserted across the speaker ter-
minals into or out of circuit, thus alter-
ing the tone of the reproduction. While
this filter is not absolutely necessary, it
is advisable to incorporate one in the
set as penthode valves, when used as
audio amplifiers, tend s]ightl'lx;h to over-
emphasise the high notes. e opera-

From the underneath view of the chassis a
wiring and spacing of the rest of the components will be obtained.

GRID TWO

A simple A.C. receiver capable

of a good performance
By VK3FO

tion of the filter, which consists of a
capacity and resistance joined in series,
is to by-pass the high audible frequen-
cies and emphasise the low notes.

The Circuit

An examination of the circuit will
show that the Reinartz method of con-
trolling oscillation is used; this necessi-
tates a fairly low voltage applied to the
plate of the screen grid valve as an
audio transformer 1is employed for
coupling purposes. A full-wave rectifier

converts the alternating to direct cur-
rent. which is smoothed by means of a
30-Henry centre-tapped choke coil and
a simple system of fixed condensers.

The high-tension voltages are broken
down by fixed resistances to the various
voltages rcquired, and the grid bias for
the penthode is obtained by inserting a
resistance between the centre-tap of its
filament winding and earth.

It will be noticed that no output
transformer is included in the circuit.
This is because it was found that there
was little difference in volume and
uality when such was used, and it was
therefore considered unnecessary.

Variable Condensers.—C1 has a capacity
of 00035 mfd. and should be of good
make. If a 0005 mfd. is used the
number of turns on the grid coil, L2,
will be decreased by about 10. The

general knowledge of the

midget condenser consists of 15 plates
—8 fixed and 7,moving. If the con-
structor already has a midget
condenser of a slightly larger capa-
city there will be no necd to obtain
a new one with the same number
of plates as specified in the fore-
going.

Power Transformer.—This may be
purchased ready made, but, if the
constructor wishes to build his own,
he will have to design one to deliver

220 volts each side of the centre-tap and
a four-volt winding for the plates and
filament respectively of the rectifier,
also two four-volt centre-tap windings
for the detector and amplifier filaments.

Audio Transformer. — It is essential
that a first-class audio transformer hav-
ing a fairly low ratio in the vicinity
of 3 to 1 be used. If a high ratio
transformer be employed there is a big
{}i\solf:i of overloading the grid of the pen-

e

SMOOTHING
CHOKE. — At the
present time there
are man{ chokes on
the market suitable
for the filter circuit.
One having an in-
ductance of about 30
Henries and capable
of passing 40 milli-
amps should be
chosen.

RESISTANCES. —
The resistance R2
can be of the carbon
type, as'the amount
of current it has to
carry is only slight,
its value bein
200,000 ohms. Botl
R3 and R4 should be
wire-wound_  types.
having values of
75000 and 10,000
ohms  respectively.
The amount of cur-
rent that R4 is called
upon to carry 1S ap-

roximately 12 mil-
iamperes, while R3
is only required to
carry about 1 M.A.
The bias resistance
R5 has a resistance
of 1250 ohms.

SMOOTHING
CONDENSERS. —
These condensers are
very important, as
they have to withstand a continuous volt-
age of about 250 when the receiver is in
operation. Purchase only the best; the
working voltage should be rated at
least 500. Have these voltages tested
on high voltage before inserting them
in the receiver. as a great amount of
damage can be caused by a broken-
down condenser.

VALVES.—An E4425 medium imped-
ance screen grid valve was used in the
detector socket, with an anode voltage
og ggughly 55 and a screen grid voltage
[ ;

A B443 penthode taking 150 volts on
the plate and screen grid was employed
as the power valve. This valve requires
a bias of 15 volts. The 506 rectifier is
used as its characteristics coincide with
those of the power transformer.



Construction

The next step is to mount the com-
ponents on the chassis, which is 12in.
jong, 8in. wide, and 3in. deep. It is ad-
visable to obtain the chassis, which is
of 18 gauge aluminium, from a tinsmith's
as it is rather a difficult job to bend the
aluminium without the necessary appli-
ances.

The various positions of the compon-
ents can be gained by studying the
photographs. Now drill the cﬁmis to
take the valve sockets, which are of the
sub-panel mounting type and clean the
edges of these holes with a round file.
Then drill the holes for the rest of the
parts and securely mount them on the
chassis.

The Coil

The winding of the coil is extremely
easy. Proceed as follows: On the 2-inch
former wind 15 turns, starting 3-8 from
one end of the former. The next coil
consists of 65 turns wound half an inch
below the finish of the first coil. On
the diagram these two coils are marked
L1 and L2 respectively. The third coil,
L3, is wound a quarter of an inch away
from the end of coil L2, the number of
turns being 30.
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Looking from the rear of the set, show-
ing the speaker in the cabinet.

All these windings are wound with the
same gauge wire, namely, 28 DS.C. A
small right-angular bracket is now
bolted to the coil, as shown in the
sketch, to enable it to be mounted in
an upright position on the face of the
chassis.
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The Wiring

Starting with the pack, connect the
two leads from the rectifier filament
winding to the filament contacts of the
rectifier socket, and join the two plate
contacts of the same socket to the two
outside leads of the main secondary.

Connect one side of the humming con-
denser, C5, to one of the filaments con-
tacts of the rectifier socket and the other
side of the condenser to either of the
plate contacts of this socket. The correct
connections of this condenser can only
be determined by experiment when the
receiver is functioning.

The centre tap of the high-voltage
secondary is earthed to the chassis. Run
& lead from one filament contact of the
rectifier to one side of the condenser C6
and the smoothing choke. The other
side of C6 is earthed to the chassis, also
one side of C7 and C8. The other side
of C7 goes to the centre point of choke
and the remaining side of C8 to end o
this coil.

Run a pair of twisted leads from the
four-volt winding of the transformer
whose centre-tap is earthed to the fila-
ment contacts on the detector valve soc-
ket. Connect the resistance, R5, between
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the centre-tap of the remaining four-
volt filament and the chassis.

From the two outer ends of this wind-
ing run a pair of twisted leads to the
ﬁla{(netm terminals of the penthode valvé
socket.

A front view of the finished
receiver.

. Continuing the wiring of the high ten-
sion supply, connect one end of resist-
ance, R4, to the output end of the choke.
The other end of this resistance goes to
the screen grid terminal of the penthode
valve, also to one of the speaker leads,
one side of the tone filter and one side
of condenser, C9. The other side of C9
goes to the chassis.

The remaining speaker lead connects
to the plate of the penthode and to one
side of the switch.

Connect a wire from the vacant ter-
minal of the switch to -the remaining
side of the tone filter. Now connect the
“C” negative terminal of the audio
transformer to the chassis, and the “G”
terminal to the grid contact of the pen-
thode socket. ne side of resistance,
R3, goes to “B" positive of the audio
transformer, the other side going to the
output end of the choke.

The screen grid contact of the detec-
tor socket connects to one side of C4
and one end of R2. From the output
end of the choke run a wire to the
other end of Resistance R2. Earth the
remaining side of C4 to the chassis. Con-
nect the “P” terminal of the audio
transformer to the plate of the screen
ﬂ!ld valve and to the beginning of coil

The end of the reaction coil windi
goes to the fixed plates of the midu:e%
condenser, C2. The moving plates of this
condgnser are already connected to the
chassis. Run a wire from the cathode
contact of the detector socket and fasten
it to the chassis, and connect the G con-
tact of this socket to one side of RI.
C3. The other side of Rl, C3 goes to
the fixed plates of the tuning condenser,
Cl, and the beginning of coil L2; the
vacant terminal of Cl and the end of
L2 are connected o the chassis, also
the end of coil L1. From the zerial ter-
minal run a wire to the remaining end
of L1.

Operation

Having thoroughly checked over the
wiring, connect primary of the
transformer tof the maing by means
of a length of flex.

On plugging into the power point,
insert the rectifier to the socket; a volt-
age should be found at the output ter-
minals of the power pack. If by chance,
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List of Components !
3 sub-panel valve sockets, IUY, 1UX,
1 English.
1 .00035 mfd. variable condenser, Cl.
1 15-plate mildget condenser, c.
13 meg. grid leak, RI.
1 .0001 mfd. fixed condenser, C3.
2 006 mfd. fixed condenser, C4, C5.
1 Audio transformer, 3 to 1 ratio.
1 push-pull type switch.
1 tone filter.
1 1 meg. resistance, R2.
1 100,000 ohm resistor, R3.
1 10,000 ohm resistor, R4.
2 1 mfd. condensers, C7, C9.
2 4 mid. condensers, C6, C8.
| 1 Power transformer.
A length of 2in. former, 3iin. long.
2 oz. 28 gauge D.S.C. wire.
1 Aluminium chassis, 18 gauge, 12in.
by 8in. by 3in.
1 30 Henry cenire-tapped choke.

when switching on the receiver with
the rectifier inserted a blue haze is
seen in the interior of the rectifier,
immediately switch off the current at
the power point, as this denotes that
there is a short circuit.

Test the various components and wir-
ing of the receiver for short circuits.
Having found and remedied the trouble,
insert all the valves, connect up the
aerial and power lead, and swicth on the
current. If the signals are weak and the
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A diagram showing the spacing between
the various coils.

reaction condenser has no effect on the
volume, reverse the leads going to the
reaction coil. The set should then oscil-
late and receive whatever station the set
is tuned to.

If the variable condenser tunes broad-
ly, resulting in interference between sta-
tions on adjacent wave lengths, the num-
ber of turns on the aerial coil L1 should
be decreased until the tuning is consider-
ably sharpened, and no interference be-
tween the stations is heard. On the other
hand, if the condenser tunes too sharp,
causing loss of volume and sensitivity,
by increasing the turns on coil L1 this
state of affairs will be altered, as the
condenser will not tune so sharp and the
volume and sentitivity will be increased.

A point worth trying will be to experi-
ment with the resistances R2, and R3 if
the results are not all that are desired.
The function of these resistances is to
break down the voltage from the pack
to those required by the screen grid
valve. Unfortunately, an accurate read-
ing of the voltage at the plate and screen
of the screen grid valve cannot be ob-
tained by a 1000 ohm per volt volt-
meter owing to the small amount of plate
and screen current taken by the tube,

and due to the fact that the resistance
of the voltmeter affects the value of the
series resistances as it is connected in
parallel. - .

In order to find the value of resistances
for different voltages the following for-
mula can be made use of. The value
of R equals the voltage from the pack
at the output side of the choke minus
the wvoltage required at the plate or
screen of the tube over the plate or
screen current in decimal points of an
ampere. It will be necessary to obtain
a leaflet showing the characteristics of
the valve in order to find the plate and
screen currents at any particular voltage.
In this way the voltage applied to the
plate and screen may be determined.

¥ VY W
An Efficient Baffle-board

To Improve the Tone of a Loud
Speaker

AT what frequency does the dynamic

speaker in a baffle board “cut off?”
In other words. what is the lowest aud-
ible note it will respond to with any
degree of efficiency?

To answer this question it is neces-
sary to consider the diagram. A sound
wave originates at the rear of the baffle
board as well as at the front. If these
two waves come together at the correct
phase they will interfere and the re-
sultant sound will be less than if one
of the sound waves was suppressed. The
object of the baffle board is to increase
the path through which the air waves
must travel from front to back before
they can interfere.

The distance from front to back via
the shortest mechanical path must be at
least one quarter the wave length of the
lowest tone desired. Sound travels in air
at a velocity of 1110 feet per second. A
frequency of 110 cycles then has a wave
length of 10 feet from the familiar for-
mula that wave length is equal to the
velocity divided by the frequency. Thus
if the shortest mechanical path is to be
one quarter the wave length of the 110
cycle note it must be 2} feet. This is
the distance from the centre of the hole
in the front of the baffle round to the
corresponding position at the back. An-
other way to understand it is that if the
baffle is in the centre of the board it
must be 21 feet square.

A 5ft. square board would be nceded
for reproduction of 55 cycle notes ard
so on. For general reception of broad-
cast music a baffle board three feet
square will prove satisfactory.

As shown in the djagram, a simple
formula for the computation of baffle
board sizes is: 215 divided by the fre-
quency of the desired musical note to
which the speaker must respond. The
answer from this formula is directly in
feet square. For example, if we wished

e
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Detalls of the Baffle-board.

to make the speaker reproduce a 25
cycle note the answer to our problem
would be 275 plus 25 equals {1 feet,
which means that the baffle board for
this job must be 11 feet square.
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ALUMINIUM SHEE'TS

For Chassis and Shielding Work

We stock a wide variety in Metals as required in Wireless
Set building, and also for model engineering construction

Let Us Construct your Chassis and Shields

All work carried out to your specification. We have always on hand aluminium tubes
and wires, also aluminium in flat, half-round, angle and round sections.

Brass and copper rods and tubes in all sizes and sections, as used in model engines.
Phosphor bronze, brass and copper sheets.
Zinc sheets as used for battery manufacture,
Send for price list of aluminium, copper, brass, phosphor bronze. and zinc sheets.

GEORGE WHITE & CO.

METAL MERCHANTS

280 POST OFFICE PLACE MELBOURNE, C.1.
Established 78 Years. ’Phone Central 1100.

T.C.C.

MICA (Type M)

CONDENSERS

T.C.C. MANUFACTURERS
TYPE CONDENSERS

All Capacities fro;'n 02 mf. to 10
mf.

300 A.C. Working.

—— ' - . Inverted
o - T.C.C. TRANSMITTING Type
! CONDENSERS
800, 1500 and 5000 Volt Working. AQUEOUS

Tested to 1000 Volts

T.C.C. HIGH VOLTAGE ~ ELECTROLYTIC
Now made in Australia and SMOOTHING CONDENSERS

available in full range of sizes:— CONDENSERS
00005 to 0009 .. .. .. .. 1/9 All Capaci‘ieevo‘;ﬁin‘; 12,000 Volt 8/-
001 t0 009 .. .. .. .. .. 2/6 )
oSS & .0 .. .. &= 3/6 Capacity — 8 mfds.
Every Radio need fully met by All Radio Dgalers Maximum 4;ﬂ“(;o]g}cg\g Voltage,
T.C.C. Condensers — the acknow- .. The Apstralasnén e
ledged leaders in the Quality Engineering Equipment Co. Pty. Ltd,  piory Condenser is tested and
field. 2nd Floor, Evans House, re-formed in our Melbourne

415-419 Bourke Street, Melbourne, C1. laboratory before being sent out.
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A view of the front panel showing the neat fAnish the recelver has when completed.

TABLE MODEL FOUR-VALVE

ADIO commerce in the last few

years has t_frown so rapidly, that

it has made many a set-builder

decide not to construct his own
receiver, but rely on a commercially
made receiver,

But, on the other hand, it will be
found that there are numerous radio
enthusiasts who still prefer to build their
own receivers.

For the benefit of these builders the
ggiiowing article should prove very help-

The receiver employs one stage of
tuned radio frequency amplification, a
detector, and two stages of audio fre-
quency amplification. It will be seen
by the schematical dia; that the
first stage of audio consists of a resist-
ance coupler while the second is trans-
former coupled.

By use of these two coupling devices
in the audio stage, a higgl egree of
quality can be expected, provided the
specifications given are closely followed.

The tuned'radio stage and the detector
are more or less straightforward.

The original receiver obtained its sup-
ply from a “B” eliminator and an ac-
cumulator, Many set builders hesitate
to build an All-Electric set, and to these
this receiver should particularly appeal,

With an accumulator supplying the
filament current it will be foung that ex-
cellent reproduction may be obtained,
and with the addition of a simple trickle
charger installed in the receiver the ac-
cumulator may be kept fully charged
without any trouble,

Constructing the Chassis

A piece of alumini 16} by 13 inches,
macz be used for the is, Cut a 2j-
inch square out of each of the corners.
Having done this, th
be placed in a righ

e aluminium sheculd
t angular metal edge

and the side bent over. Fasten the cor-
ners of the chassis with the piecio;: i)y!
sump.

aluminium cut from them ?'
pu them In a vice and bending them
at t angles.

Another piece of aluminium, of ap-
proximately 12 by 8 inches, should
used for the front panel.

RECEIVER

An excellent Four-Valve
Receiver employing a stage
of tuned radio frequency,
detector and two stages of
audio amplification
By PRD.

In order to shield the radio frequency
coil from the other coil it is essen-
tial to place a piece of aluminium acress
the bottom of the chassis 4s shown in
the underneath view photograph of the
actual receiver, This piece may either
be secured by use of two smsll brass
brackets or by placing the metal in a
vice and turning about one half inch
of one of the sides at right angles to
the rest of it.

Mounting the Components

We will begin by mounting the parts
on the front panel. These consist of the
condenser tuning the radio uency
stage, the pilot illuminated dial, reaction
condenser, volume control and battery
switch.

The pilot illuminated dial will require
letti into the chassis, as it will be
found that it fouls it when screwing the
panel on the chassis. Turning next to
the components above the chassis, it will
be seen that three valve sockets are
evenly spaced, with the audio trans-
former mounted after the third wvalve
socket. The remaining valve is so ar-
ranged that it will fall between the mid-
get reaction condenser and the audio
transformer.

In mounting the components great care
must be taken in so arranging that the
t:%illder will get as short leads as pos-
sible.

This can be obtained by placing the
valve sockets so that the grfd terminal
of the first socket is opposite the G ter-
minal of the coupler, and so on.

_Two terminals, bushed from the chas-
sis on the left-hand side of the receiver,
serve as the output terminals. On the
right-hand side one terminal is arranged
Dut tosminala.this also Tedaes pushing
put terminal a; requires i
from the chassis. =

At the rear of the chassis a terminal
strip is mounted. If the builder is going
O e
necessary for em om
the chassis.
Two valve shields, as shown in the
g.hotograph, are mounted over the radio
equency valve and the detector.

Next come the parts to be mounted

underneath the chassis.

Begin by mounting the two coils as
shown in the photograph, having the
shield so that it is between the coils.

The resistance coupler, which consists
of two resistances and a condenser, is
mounted in such a way that all the
leads are short.

The grid-leak and holder should be
placed between the detector grid coll
and the detector valve socket. The by-
pass condenser will not be mounted until
the wiring is started as it is only wired
into the circuit.

The radio frequency choke is mounted
near the terminal strip.

This completes the mounting of the
parts,

Reviewlng the Parts

. The Vault type TUNING CONDENSER
is not absolutely essential. any con-
denser having the same capacity and
which is shielded from the radio fre-
quency tuning condenser will do.

The RESISTANCE COUPLER may be
bought as a complete unit or it may be
built by the constructor. The values of
the resistances required are: the plate
resistor, 100,000 ohms: the grid resistor, .5
of a megohm; and the coupling conden-
ser of approximately .006 mfd. capacity.

The midget or REACTION CON-
DENSER in the original receiver con-
sists of an ll-plate type. The type of
condenser used is not important pro-
vided the right number of turns is ap-
plied to the reaction coil to suit it.



The VOLUME CONTROL is an
0-500,000 ohms.; one having a resistance
of 50,000 will serve the purpose excel-
lently.

AUDIO TRANSFORMER. It is advis-
able to get a good make of audio trans-
former, as it will be found in the
cheaper makes distortion will be appar-
ent on some of the note frequencies.

VALVE SOCKETS. The type of valve
sockets may be either of the sub-panel
type or of the ordinary kind.

Winding the Colls

In winding the coils a piece of former
2in. in diameter and approximately 2%in.
long will be needed for the radio fre-
quency coil. Begin by winding 55 turns
on it. This serves as the grid coil of
the radio frequency stage. Next comes
the aerial coil, of 15 turns.

The detector coil is wound on a piece
of former corresponding to the size
given for the other coil. The grid coil
of the detector stage will be of 55 turns
with a reaction coil of approximately 30
turns. The reaction coil will be found
te differ considerably in different re-
ceivers owing to the different capacities
set up in each receiver.

Wiring in Words

We now come to the wiring of the
actual receiver. Flexible wire is the
most suitable to use.

Connect the ends of the aerial coil to
their respective terminals as shown in
the diagram. Having done this, wire
the grid coil of the radio frequency
valve circuit, the beginning of this coil
being connected to the cap on top of the
screen grid valve. If the builder is going
to use the UX222, he will need to con-
nect the grid coil to the top of the valve.
If he is using the Philips screen gria
valve, he will need to connect the screen
grid lead on to the plate terminal of the
valve socket, while the plate of the valve
is brought out at the top of the valve.

The G terminal of the radio frequency
valve socket is taken direct to a fer-
minal on the terminal strip. This lead
is by-passed by a .01 mfd. condenser to
earth. The other end of this coil is con-
nected to the chassis.

ALL-WAVE RECEIVERS
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Looking down on the chassis; a good 1dea of the l:yout of the components mounted
on top will be obtained.

The .0005 mid. condenser, which is
u§ed for tuning this coil, is connected
directly across the coil.

The P terminal on the R.JF. valve
socket is wired to the beginning of the
55-turn detector grid coil. and to the
fixed plates of the Vault-type tuning
condenser, and from this to the grid
condenser. The other side of the grid
condenser is taken to the G terminal of
the detector valve socket.

The grid leak is connected to the G
terminal of the detector valve socket,
the other side going to the chassis.

The movable plates of the tuning con-
denser are connected to earth through
the medium of the front panel.

The end of the detector grid coil is
taken to one side of the radio frequency
choke, the other side of this choke being
connected to another terminal on the
strip.

A rear corner view of the finlshed receiver.

The beginning of the reaction coil is
connected to the fixed plates of the
midget condenser, while the other side
of this condenser is taken to earth
through the chassis.

The end of the reaction coil connects
to the P terminal of the detector valve
socket and to the P terminal on the re-
sistance coupler.

The B terminal on the resistance
coupler is soldered to a terminal on the
terminal strip. The G terminal of the
resistance coupler is taken to the G ter-
minal of the first audio frequency valve
socket, the F terminal of the resistance
cg)qpler being connected to the terminal
SIrip.

The P. terminal of the first audio valve
is wired to the P. terminal of the trans-
former, while the B terminal on the
transformer is taken to the terminal
strip. The G terminal on the transfor-
mer is connected to the G terminal of
the output valve socket. The P terminal
of this valve socket is taken to one of
the terminals serving the place of one of
the loud speaker terminals.

The outer speaker terminal is taken
to the terminal strip.

The volume control is connected acrose
the secondary of the audio transformer.

A condenser having the capacity of .01
should be wired between the end of the
grid detector coil and earth.

Wiring the Filament Circuit

Now comes the wiring of the filament
circuit.

This is very simple owing to the fact
that one of the F terminals of all the
valve sockets is connected to the chassis.
The remaining F terminals are connected
up in parallel, the last filament terminal
being continued to a terminal on the
strip.

This completes the wiring of the re-
ceiver. .

In the case where a UX222 is going
to be used it will be necessary for the
builder to insert a resistance of 8 ohms
in the fllament lead, and take it direct
to the terminal on the strip, the reason
being that this valve only requires three
volts on the filament.
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An underneath photograph of the chas:s showing how the wiring is done, thus
leaving a clean appearance on top of the chassis.

Operation of Receiver
The A—, B— and C+ leads of the bat-
tery supply will be connected direct to
the chassis. The lead coming from the
screen of the screen grid valve will re-
uire maximum voltage applied to it.
e lead from the grid coil of the de-
tector valve socket will also require
maximum voltage.

The lead from the B terminal on the
resistance coupler will require about 45
to 60 volts, while the other lead coming
from the B terminal of the audio trans-
former will need about 100 volts, the re-
maining B+ lead which comes from one
side of the loud speaker terminals is con-
nected to the highest voltage,

The value of the two C— bias voltages
will depend on the particular types of
valve employed in the receiver.

Interstate reception on this receiver is
exceptionally good, and, provided the
receiver is built on the lines as de-
scribed, the builder should receive a
considerable amount of satisfaction from
it.

Components Required

The following is the list of
uired to comstruct this receiver:
Vault-type tuning condenser
having a capacil:}r of .000375.
1 ordinary tuning condenser with
a capacity of .0005 mfd,
1 11-plate midget condenser for
reaction,
1 0-500,000 volume control.
1 filament switch,
4 UX valve sockets,
: lt aiullo transformer of a ratio of
o1
1 radio frequency choke.
1 resistance coupler.
Some flex for wiring.
2 pieces of former_2} inches long
and of & diameier of Z inches,
Reel of gauge 30 wire,
Some terminals.
1 pilot illuminated dial.
Some machine screws, a piece of
bakelite for bushinﬁ.
1 grid-leak and holder, and 1 con-
denser of a capacity of .00025 mfd,
for the grid condcnser.
2 condensers having a capacity of
.01 mfd. for by-passing.
2 valve shields,
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Schematical diagram of the Table Mode! Four Valve receiver.
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A NAME THAT IS
DEPENDABLE
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SINCE 1924 the name
WETLESS on a condenser
has marked a product of out-
standing quality and has been
the user’s assurance of de-
pendable service and long-
lasting satisfaction.

Whether you are a radio
experimenter buying a single
part from a dealer, or a radio
manufacturer buying thou-
sands of parts direct from
the factory, you are assured
of the same high quality of
material and workmanship.

ERE 1s a new (Tubular type) condenser,
made by Wetless. They are bakelite en-
cased, and provided with handy *‘Pigtails”

of heavy gauge tinned copper wire for quick as-
sembly.

Being very compact, these condensers

require
only a minimum of space.
O MF. .. .28 .1 MF . 3/-
02 MF. .. .. 2/10 .25 MF . 3/-
O3 MF. .. . 3 - .3 MF . 3/3
.04 MF. .. .. 3~ 5 MF 3/9
.05 M.F. . 3.

ERE is illustrated a Wetless (Canister type)
condenser. Made to a very rigid standard,
in the capacities listed, they are conserva-

tively rated to work at 500v. D.C., and the dielec-

tric resistance is 1000 megohms per microfarad.

01 MF.t0.25 MF.3/- 4 MF. .. .. 11/9
! o [ %25 MF. . 5%
5 MF. .. .. 4/-

2x.5MF. .. 6-
I MF. .. .. 5/ 3 5MF ..79
2MF. .. .. 7/6 4x.5MF .. 96

WETLESS
CONDENSERS

Obtainable from:—

FOX & MacGILLYCUDDY LTD., & BLOCK & GERBER LTD.. . .. .. .. Sydney
NATIONAL RADIO, TRACKSON BROS. LTD, & J. B. CHANDLER & CO. .. Brisbane
A. G. HEALING LTD. & NEWTON McLAREN LTD . Adelaide

Representatives: ALAN S. DUKE PTY. LTD,, Melboume — T W EGAN 45 Klng St., Perth
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ﬁAN EFFICIENT 4-VALVE RECEIVER

A feature of this Receiver is the ease with which it may be put

HIS receiver can be expected to

give good quality reproduction of

station programmes with all the

volume that will be required for
ordinary purposes.

The circuit is selective and employs a
screened grid r.f. stage, and a regenera-
tive detector, followed by two transfor-
mer coupled audio frequency amplify-
ing stages,

Those who have had no experience
fn building receivers using a stage of
radio frequency amplification will find
this circuit an excellent one to use be-
cause of the simplicity with which 1t
may be put into operation. Once built,
a receiver using this circuit requires no
neutralising or critical coil adjustment.

Trap tuning of the radio frequency
stage grid circuit enables tuned anode
coupling to be used between r.f. and de-
tector stages without spoiling the selec-
tivity of the circuit. Parallel feed of
the plate voltage to the r.f. valve
through an rf. choke keeps the plate
voltage off the detector stage tuning
condenser. In the normal tuned anode
circuit one side of this tuning condenser
would be about 180 wvolts positive, and
touching or almost touching condenser
plates would result in shorting of plate
supply with possible damage to the
power pack equipment.

Cheapness of construction was a fea-
ture of the original receiver. Bv the
use of manufacturers’ equipment. which
is available at much lower prices, the

into operation

By VK3GT

complete outfit, including the power
pack, was built at very low cost.

From the photographs it will be
noticed that no panel is used, the tuning
and reaction condensers and the volume

Parts Required
Steel chassis.
3 UY type valve sockets.
1 UX ¢ valve socket.
2 3-1 af. transformers.
Grid leak {R2).
Grid condenser (C4).
Coupling condenser (C5).
Screen grid by-pass condenser (C7).
Bias by-pass condenser {C6).
Bias by-pass condenser {C8).
Blas by-‘]mss condenser (C9).
Plate oltage by-pass condensers
(C10, C11, CI12).
R.F. tuning condenser (Cl).
Detector tuning condenser (C2).
Reactlon condenser (C3).
One r.f. choke.
R.F. stage bias resistor (R1).
First Amplifier bias resister (R4).
Power amplifier bias resistor {R5).
Volume controlling resistance {R3).
Voltage dividing resistance (R6).
Two pieces of 2in. dia. former 3in.

long.
7 terminals.

control being mounted to the wooden
panel of the containing cabinet. A panel
may be fitted to the chassis if it is not
intended that the receiver be fitted into
a console or table type cabinet.

Several points in installing any modern
all-electric receiver with its accompany-
ing speaker in the same cabinet must

be watched, otherwise trouble from
mechanical feed-backs will prevent
satisfactory operation of the ished

recejver,

Vibration of the plates of a reaction
or tuning condenser when circuits are
tuned to resonance and the set is near
its most sensitive condition for reception
will set up a howl if speaker and com-
ponents have not been mounted to
prevent this trouble occurring. This
trouble can only be cured by mounting
the speaker so that it is insulated from
the cabinet work by use of thick felt,
or, better still, by sponge rubber. Mount-
ing of the tuning and reaction conden-
sers through extra large holes, usi
rubber bushings and rubber washers, wil
help to prevent them vibrating at fre-
quencies which would be audible in the
Sﬁeaker. The bushings can be made of
thick walled rubber tubing which just
fits over the shafts of the various com-
ponents.

Most home set-builders have had this
trouble when they have attempted to
mount speaker and receiver in the same
cabinet. and have usually blamed vibra-
tion of a microphone detector valve

|74 7/ V3

SPKR.

>

Schematical diagram of the circuit.
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Use OSRAMS for every

L

MY224
is a Screen-Grid AC.
Detector or RF. Ampli-
fying Valve with indi-
rectly heated Cathode.
Non-microphonic.

MY247

is an A.C. Pentode re-

commended

power output stage of
A.C operated reccivers
designed for

able of

for a
input.

Made in
England

dellvering a
large amount of power
relatlvely small

ALL-WAVE RECEIVERS

in any circuit

English-made Osram Valves are the eventual choice
of every set owner who wants long life, power, and
freedom from interference and “hum.” Osram Valves
in any circuit immediately improve the standard of
radio reception, and retain that standard consistently
and reliably throughout an exceptionally long life.

Another all-important reason for buying Osram
Valves is that the new British Tariff has opened up an
enormous additional market for Australian goods.
Every pound spent in Australia for English-made
products makes available to England more money to
be spent on Australian goods, to the greater benefit of
Australia.

As your old valves wear out, replace them with
Osram; and if you are buying or building a new set,
trust only to Osram Valves to give you the full benefit
of the circuit.

) ¢ |
O%GIVQS

BRITISH GENERAL ELECTRIC CO. LTD.

104-114 CLARENCE STREET, SYDNEY,

Victorian Distributors

Oliver J. Nllsen & Co. Pty. Ltd, A J

45 Bourkc Strcet,
Melbourne.

VEALL,
Also 382 Chapcl St., Prahran.

the

Cap-
signed
ations in

590 BOUKKE ST., MELBOURNE.

172 and 243 Swanston St., Melb.

to
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socket

MY235

A super-control Screen
Grid Radio-Frequency

Amplifier which has
been designed especially
with a view to reducing
cross-modulation. Osram
MY 235 is destined to
become the most favor-
ably known of the Vari-
able Mu types.

MX280

is a full-wave Rectify-
ing Valve speclally de-

withstand

overloading and fluctu-

line voltage.

Absolutely
Non-Microphonic
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A top view of the recelver from which an idea of the layout of the components will
be obtained.

for the trouble. The modern indirectly
heated A.C. detector valve is not very
microphonic, and tuning and reaction
condensers should be suspected before
the detector valve, and Its treaitment
by use of lead weights and shock ab-
sorbing valve sockets should seldom if
ever be necessary.

Before proceeding with the receiver
description it might be advisable to
mention that if the receiver is to be
a musical instrument, good solid cabinet
work will be necessary. Three-ply wood
cabinets are seldom satisfactory, since
they vibrate at various frequencies, anc
besides introducing unpleasant rattles
will introduce distortion. Excepting for
the panel, which should also be as thick

possible, the cabinet work should be
of material no less than five-eighths of
an inch in thickness.

Review of Components

In describing this receiver we are not
recommending any particular make or
type of valve to use, since the circuit
is one in which any standard valve
combination may be used. There is no
reason why a four-volt indirectly heated
valve should not be used in the rf.
stage in conjunction with 2.5 volt valves
in the remainder of the stages. In other
words, valves of filament and heater
voltage may be in the receiver pro-
vided the power pack is ecimp to
supply the various heating voltages. All
that must be remembered is t the
directly heated final stage power valve
must be heated by a filament secondary
of its own. In the original receiver an
American type 24 valve was used in the
rf. stage, a type 271 in the detector
stage, another type 27 in the first ampli-
fler stage, and an Osram type LS6A in
the final stage.

It will be seen from this that the
maximum volta%e required from the
power pack will depend entirely upon
the valve used in the power stage. If,
for instance, a pack is available to de-
liver 400 volts, then a power valve to
operate at this voltage may be used in

e final stage, the voltages for the plates
of the r.f. and amplifier valve, and the
rf. valve, screen and detector valve
plate being adjusted along the voltage
dividing resistor, no matter how high
the maximum plate voltage from the
power pack be. There would be noth-
% to prevent the use of the ordinary

volt B eliminator, provided the
power valve was small enough to
operate at this maximum plate voltage.

THE STEEL CHASSIS is a_standard
manufacturer’s three valve and rectifier
type, ready drilled to take four valve
sockets. Most of the holes in the chassis
can be utilised in mounting the compon-
ents. Such a chassis can be obtained
for about 2/6 at any radio dealers. IFor
the benefit of those who wish to make
the chassis themselves out of sieel, cop-
per or aluminium, the measurements are
13in. long, 8in. wide, and 2in. in depth.
The positions for valve sockets and
components can be easily approximated
after looking at the photographs of the
finished receiver.

The three U.Y. and U.X. VALVE SOC-

are of the manufacturer's type,
anqh can be obtained for about tenpence
each,

The AF. TRANSFORMERS should
both be of 3-1 ratio preferably. It will
be noticed that an unshielded trans-
former has been used in the original re-
ceiver. Although unshielded and an old
type, this transformer has excellent
characteristics. It is preferable to have
the first transformer shielded and
mounted under the chassis, the un-
shielded type, if one is used, being
mounted on the top of chassis, where
interaction which might cause feedback,
cannot occur, It is not essential that the
transformers be both of the same make.

It will be found that a high gain is
available in the r.f. amplifier stage, and
this would very easily overload the de-

tector valve if the GRID LEAK value

|is too high. Omne having a resistance

of one meghom was used in the original

re%:weaRID CONDENSER, C4,
e

.00025 mfd. capacity.

The COUPLING CONDENSER, C5,
will control selectivity to a large ex-
tent. If situated close to an interfering
station the value should be between
0001 and .0005 mifd. capacity. Higher
capacities up to .006 mfd. capacity may
be used to obtain greater gain from the
r.f. stage. The higher the capacity here
the less selective will be the tuning of
the circuit. A capaci:.}\: of .001 mifd.
capacity was used in the original set,
and was found satisfactory in the
suburbs.

The SCREEN GRID BY-PASS CON-
DENSER, CT, should be of 0 mid. This
value is not critical, however, and can

een .001 and .1 mfd. uﬁt‘i‘gy.

The BIAS BY-PASS COND ERS,
C6 and C8, should both be of 01 to 1
mid. cagacxty.

The BIAS BY-PASS CONDENSER,
C8, is considered unnec y many
set-builders, but if the best is to be ob-
tained from the amplifier stages, one of
no less than 1 mfd. capacity should be
used. It will be found that if this con-
denser igs omitted as recommended in
&ostl. of the Amezf*ican circeuits 13.;15 of

e lower range of frequencies will pre-
vent anything like best reproduction l:mcl
volume being obtained.

The PLATE VOLTAGE BY-PASS
(.s‘,ONIgEzNiﬁléb ﬁ!:ould be &f between
S an L e higher the capaci
here the better. =

The R.F. TUNING CONDENSER, Ci,
should be of .0005 mfd. capacity. The
control of this condenser is not critical,
and for this reason it is fitted with a
knob and not a vernier control.

The DETECTOR TUNING CONDEN-
SER, C2, is also of .0005 mfd. capacity,
and should be fitted with a smooth con-
trol illuminated dial.

The REACTION CONDENSER, C3,
should be a 13-plate midget, although
the number of piates is not absolutery
critical. The number of turns given for
the reaction coil is for a 13-plate con-
denser.

The R.F. CHOKE should have no less
than 500 turns on a half-inch bobbin. A
good ¢ommercially made choke may be
used. A poor choke will prevent maxi-
mum sensitivity being obtained. A good
choke may be made at home by bolting
together four linch dises of thin fibre

(Continued on page 64)

is of

Showing the underneath components and wiring,
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less Technology.

Take up "Radio Engineering as

It costs no more.
We supply radio parts for the

Most Thorough

Practical Radio Course How
in Australia

TELEVISION

All there is to learn about
{t s Included in our A"
Course without extm’ 00312
Get ready for this forth-
coming gigantic Industry, YE s.
by mastering Its early
principles FREE. It en-
ables anyone to keep up
with the progress of this
new industry. We teach
you the very latest infor-
matlon.

a Career,
Be educated in the latest developments of Wire-

SOUND
PROJECTION

Learn all about It.
recorded  and
re-recorded. Read
over the syllabus of
50 specialised leszons.
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Nine home-study individual Instruction methods
are placed at your disposal. If you think you
have advanced to a certain point in Radlo Know-
ledge, well, read the Syllabus of our Courses.
Start where you wish. Advance where you
will, If you wish an independent career. If
you wish an Amateur Operator’s Certificate. 1If
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wish to obtain your BRITISH DECREES, such
as M.IW.T., AMIW.T., Asscc. L.W.T. or Stu-
dent I.W.T., send for particulars by flling in
the coupon below.

Your age, amount of cducation. or experience
makes no difference. If you are interested and
ambitious. you cam succeed. TYou can learn at
home In your spare iime.

AROUND THE VALVE

Answer This Ad!

by s8ll means answer this advertisement, if you
wish to share in the profits of the World’s fastest
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it as you do your A.B.O.
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and read this advertlsement—while you listen
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with possibllitles, possibilities that are beyond comprehension.
You have to carve out your own destiny. Carve it around the
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sheet, using 1-8in. fibre spacing washers
}in. in diameter, and filling the resultant
grooved former with gauge 338 or finer
covered wire. Lugs should be fitted to
the end cheek of the former for soldered
connections. A brass machine screw
should be us=d to bolt the cheeks of the
former together.

The values of the BIAS RESISTORS.
R4 and R5, will depend entirely upon
the valves to be used in the first and
power stages. The values can be obtainea
from the dealer from whom the wvalves
are obtained. or from the recently pub-
lished Listener In Set Constructor
Handbook. The resistors, particularly
the resistor for the final amplifier valve,
must be able to pass the total plate cur-
rent drawn by the particular valve it is
to bias.

The Volume Controlling Resistance,
R3, comprises an 0-500,000 ohms variable
resistance.

The Voltage Dividing Resistance Value,
R6. will depend upon the maximum plate
voltage available from the power pack
or B eliminator. For voltages up to 200,
a resistance having a total wvalue of
12,000 ohms may be used. For voltages
above this and up to 450, the resistance
should be one of 25,000 chms. Smaller
values than this at high wvoltages will
draw too much “bleeder” current from
the power pack.

Making the Coils

Using the two pieces of 2in. diameter
former and some gauge 28 and 34 wire,
the coils should be made according to
the following specifications.

The r.f. stage coils L1 and L2 are of
15 and 50 turns respectively. The 50
turns are wound in the centre of one
of the formers using the gauge 28
covered wire. The 15 turns using the
same wire gauge are wound over the
centre of the 50 turns.

The detector stage coils, L3 and L4,
are of 55 and 30 turns respectively, the
55 turns being wound at the top of the
former, using the gauge 28 covered wire,
the 30 turns being wound in the same
direction and at the bottom end of the
55 turn coil, using the gauge 34 covered
wire.

Double cotton covered wire should be
used for the above sizes. Different types
of insulation as enamel and silk will
alter the coil sizes given.

The formers are mounted by use of
small brass right angle brackets so that
the ends are an inch from the top of
the chassis.

ALL-WAVE RECEIVERS
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The positions of the panel components can be seen from this photograph.

In place of the metal shield mounted
between the r.f. and detector stages, a
coil shield may be fastened over the r.f.
stage coils. This will require that an
additional 10 turns be used on the r.f.
stage tuning coil L2. Aluminium or
copper shielding should be used.

No difficulties should be encountered
in mounting the components. Valve
sockets should be mounted with the
grid connection of each socket nearest
the back edge of the chassis.

All parts should be mounted so that
grid and plate leads will be short and
a.c. heater leads well separated from the
rest of the wiring.

Here in brief, is the order in which
the components will be mounted.

First the rf. U.Y. valve socket. The
bias resistor R1 and by-pass condenser
C6 should be mounted as close to the
cathode terminal of this valve socket
as possible.

Next the detector valve socket. The
grid leak and condenser should be
mounted as close to the grid terminal of
the detector socket as possible. Next
the first amgliﬁer valve socket. The first
stage amplifier bias resistor apd accom-
panying by-pass condenser should be
mpur}ted close up to the cathode ter-
minal.

Cathode terminal of r.f. valve socket
to one side of the bias resistor R1 and
by-pass condenser C6. Other side of
resistor and by-pass condenser to chassis.
Other side of coupling condenser C5 to
one side of grid leak and condenser, be-
ginning of turns coil L3, and to
second terminal on strip to connect to
the fixed plates of the detector tuning
condenser on panel.

Cathode terminal of detector wvalve
socket to chassis,

Other side of 50 turns coil L3 to
chassis.

A back view of the recelver showing the valves In position.

Other side of grid leak and condenser
to grid terminal of detector valve socket.

Beginning of reaction coil 14 to third
terminal on strip to connect to the fixed
plates of the reaction condenser.

Other side of reaction coil L 4 to plate
terminal of detector valve socket, and
P terminal of primary of the first a.f.
transformer. Grid terminal of first a.f.
transformer to grid of first amplifier valve
socket, and fourth terminal on strip to
connect to one side of the volume con-
trolling resistance.

Remaining connection of each of the
four panel components to terminal
mounted on chassis metal.

F terminal of secondary of first af.
transformer to chassis.

Cathode terminal of first amplifier
valve socket to one side of bias resistor
R4 and by-pass condenser C8. Other
side of this_bias resistor and condenser
to chassis. Plate te 1 of first ampli-
fier valve socket to P terminal of
primary of second a.f. transformer. B
terminal of this transformer to other
side of rf choke and B positive 180
volts clip on voltage dividing resistor
Elﬁl to one side of by-pass condenser
G terminal secondary of second a.lf.
transformer to G terminal of power
valve socket. Plate 4erminal of this
socket to one speaker lead.

Other speaker lead to positive end of
voltage dividing resistor and one side of
by-pass condenser C12,

Other side of by-pass condensers Cl0,
C11, C7 and CI2 to chassis.

The bias resistor for the final stage
valve is connected between the centre
tap of the filament secondary supplying
this valve and the chassis. The by-pass
condenser C9 is connected across thi
resistance.

The negative end of the voltage divid-
ing resistor is connected to chassis.

If the first three valves of the circuit
are operated from the same secondary
voltage, the heater terminals may be
connected in parallel and connected to
the power pack by means of a pair
of flex leads. A second pair of flex
leads connect the filament of the power
valve to the corresponding filament
secondary of the pack. Two more flex
leads connect the negative of the pack
to the receiver chassis and the positive
of the pack to the extreme end of the
voltage dividing resistor.

The earth connection to the receiver
is made to a terminal mounted at any
part of the receiver chassis and in con-
tact with the metal of the chassis.

This completes the wiring.

In taking coil leads through the metal
of the chassis, sleeve them in spaghetti.

In taking A.C. filament and B positive
leads through the metal of the chassis,
drill extra large holes through the metal
and force short pieces of ebonite tube,
or, failing this, short sections of thick

{Continued on page 66)
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When the talk

turns to Radio ~

it will be found that those getting
the best reception are utilising

Radiotron Valves in their receivers.

For over ten years they have been

recognised throughout the world as
the standard valves of the entire Radio

Industry.

For long life, consistent performance,
distance and durability, Radiotrons are

unequalled.

Take home a set of Radiotrons to-night,

and mark the difference in reception.

Obtainable at all Radio Dealers

AMALGAMATED WIRELESS (A/SIA) LTD
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SOLDERING—HOW TO DO IT

This article is intended to make clear the fundamentals of

successful soldering, and the set constructor who follows

the hints given will ind no difficulty in mastering this
much over-rated art

ONE of the most important factors of

successful soldering is the proper
cleaning and preparation of the iron ana
the work. When metals such as cop-
per, brass, lead and iron are exposed to
the air for any length of time a thin
layer of the oxide of the metal forms
on their surfaces.

If they are heated in air the oxide
forms very rapidly. This oxide layer is
a poor conductor of heat, and when it is
present on metals to be soldered it pre-
vents the solder from flowing into the
pores of the metal.

Dirt of any kind has the same effect.
Thick accumulations of dirt and oxide
can first be removed by cleaning the
metal with sandfaper, emery cloth,
steel wool or a file until the metal is

t and shiny.

owever, it will be found that on
heating the clean piece of metal pre-
paratory to soldering a new layer of
oxide has been formed. This can be re-
moved by introducing what is known
as “ﬁux‘”

Having secured an iron suited to the
work in hand, the first job is to “tin”
the faces in order to allow the heat to
be easily transmitted from the iron to
the work. If there is a layer of dirt
or oxide on the surface of the iron the
flow of heat from iron, to work is im-
peded, and it may be impossible to get
enough heat to the work to melt the
solder. This is why it takes so long for
the solder to melt when you are using
a dirty iron.

Tinning An Iron

To tin an iron, heat it to the “solder-
i temperature” and remove all the
oxide by filing the hot working faces
with a fine file until they are clean and
bright. The temperature can be easily
tested by touching the end of the strip
of solder to the face of the iron. If it
melts instantly. the iron is ready to tin,
but if it takes a few seconds before the
heat of the iron causes the solder to
run. then the iron must be heated still
more,

To tin the iron using soldering paste,
the tinning may be continued as follows:
After the iron has been heated to the
correct temperature dip the end of the
strip solder into the tin of soldering
paste and apply the solder to the faces
of the iron. Do not dip the iron into
the soldering paste because the heat of
it. will melt and disintegrate the paste.
With resin-cored solder the tinning pro-
cess resolves itself into the application of
the solder to the faces of the heated

iron.
After the solder has been made to run
on each face of the iron the latter should
be wiped quickly with a piece of cloth
to ensure an even distribution of solder
over each of the four working faces. If
the iron becomes dirty or over-heated
after use, so that the coating of solder is
destroyed or oxidised, it should be re-
- tinned before being used for another job.
Never try to use a dirty iron, and al-
ways keep it well tinned. You will find
that it pays in the long run. Now that
the iron is tinned, we are ready to begin

the actual soldering. First we must ap-
ply the iron to the work to heat it. To
heat the work as quickly as possible,
the maximum surface of the iron must
be applied in order that its stored heat
may be quickly transmitted to the ob-
ject to be soldered. By keeping the
working face flat, much more heat is
delivered than where only the point is in
contact.
1f the work to be soldered is made of
brass, or is nickel-plated, or covered
with enamel], or other foreign substance,
clean it by scraping or rubbing it with
sand-paper or emery cloth. If it is rea-
sonably clean, or is tinned, it need not
be scraped. Apply the iron flat on the
work, so as to pre-heat it, then raise the
iron a trifle from the work, and intro-
duce resin-cored solder, if this is
used. Then press the iron against
the work, and hold it there until you
notice the solder flowing smoothly and
freely around the contact. Then, and
not before, lift the iron and allow the
work to cool, when you will find you
have a perfect joint.

Using Soldering Paste

To solder with soldering paste first be
sure that the iron i8 clean and well
tinned. Then if there is any accumu-
lation of dirt on the metals to be sol-
dered clean them with sand or emery
aper until they are bright and shiny.
’l)‘a?(ee a little of the soldering paste on
a small brush or stick—a match is the
most convenient—and rub it on both
parts to be soldered.

Now if it can be done hold the solder-
ing iron under the two parts to be sol-
dered. As the heat rises it melts the
soldering paste, which flows to all parts
of the joint. Aﬂply the solder to the
joint, and hold the iron in contact with
the work until the solder flows round
and distributes itself uniformly. Take
the iron away and hold the parts rigidly
until you see the bright molten metal
shimmer a bit, whiten, and finally har-
den. Where it is impossible to apply
the heat from below, good work can be
done by keeping the iron on top, pro-
vided you are careful to keep it there
long enough to heat the parts suffi-
ciently.

1t will be found that the region im-
mediately surroundi the joint is
smeared with the molten paste, which
has run off from the joint whilst heated.
As this contains some acid it will even-
tually corrode the metal parts if left
there. It will also cause electrical leak-
age if it bridges the space between two
conductors, and in any case it will serve
to collect dust and other foreign
material, with the result that the finished
work soon gains a sloppy ap&earance.

1t is the simplest thing in the world to
remove this residue of the soldering
paste by wiping the joint with a cloth
dipved in petrol or aleohol.

‘When making joints or splices in bus-
bar or even in soft copper wire, it is
important to remember that the pur-
pose of the soldering is not so much to
provide a conducting path for the r.f.
current as it is to exclude the atmo-
sphere and moisture from the joint.

AN EFFICIENT 4-VALVE RECEIVER—
(Continued from page 64)

walled rubber tubing thro the holes
taking the flex lead thro the tubes.
This will guard against shorting to chas-

e power

sisckwith possible damage to

pack.

Since the receiver and power pack
have been built into separate units,
there is absolutely no hum in the out-
put of the original receiver. The re-
ceiver is as silent in its operation as a
battery one. Headphones can be con-
nected to the output of the &ower valve,
and with the volume sufficlently re-
duced reception is quite comfartable
and humfree.

The receiver may be used to operate
a dynamic speaker or an ordinary cone.
The use of an output transformer is
absolutely necessary with the first type
of speaker and is to be recommended for
use with any type of cone er to
protect its windings from the heavy
plate current which must inevitably fiow
when using a power valve and a fairly
mfn plate voltage.

t it is found that the dynamic type
of speaker produces a hum with the
receiver disconnected, extra filter of the
field supply current will be needed.
Wht:it form :‘}:istﬁlter ;vlilil it:l;ke will dei-
pend upon the type of fleld supply. 1f
this comprises a metal rect.ige:y and
transformer, the addition of an electro-
Iytic t);ﬁe of filter condenser connected
across the field leads will help to mini-
mise if it does not completely eliminate
thff hu‘tm “suppl, fr

 the supply is from a 280 ¢ of
rectifier, the inclusion of a 30 henry
filter choke and another 4 mfd. capa-
city filter condenser may eliminate the
speaker hum completely. If the fleld is
connected in series with the filter choke
in the power pack, a 4 mfd. capacity
condenser connected across the field
leads to the power pack should prevent
the hum,
. If a combination of no less than 10 mfd.
In conjunction with a 60 henry choke and
the 1 mfd. capacity by-pass condensers
in the receiver chassis is used, no hum,
unless caused by poor design, will be ex-
perienced by one who may build the
receiver from the foregoing description.

Tunin Tuning the Receiver

: g is quite a simple .operation
with this circuit. With the volugxee con-
:r:tll in abo&xt the half g)osition. the re-

ction condenser is  adjusted until a
slight rushing sound denoting oscilla-
tion is heard, when on turning the knob
of the detector tuning condenser, station
carrier waves will be heard in the form
of whistles. When a whistle is heard,
the knob of the r.f. tuning condenser is
turned until a point is found where
there is a big increase in strength of the
whistle, when on turning the plates of
the reaction condenser out of mesh, the
whistle will resolve itself into clear music

speech, volume being controlled by
adjustment to the knob of the variable
resistance. On loud signals it is advis-
able to slightly detune the r.f. stage to
prevent possible overloading of the de-
tor valve,

In adjusting the plate and screened
grid voltages, a voltmeter should be bor-
rowed, and the clip adjusted until
the meter, when connected with its
positive terminal to the clip and its
negative terminal to the chassis, reads
between 60 and 75 voltages. The second
clip should then be adjusted to read be-
tween 150 and 180 volts. The speaker
must be covered and all valves must
be plugged in when adjusting the clips.
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Phillps Valves are designed 10 inprove your

radio. Into each valve is huilt the kuowledge

and experience of the World's most famous

radio engiuneers.

But again—and for your protection—eaeh valve

is critienlly examined and tested in Australia

prior to relcase.

Look for the senl on the carton—it is yonr

guarantee of trounhle-free radio—long service

and outstanding performance.

if you wounid revitalize your receiver and enjoy

the new brilllance of modern radlo, see that
our s-g in equipped with PHILIPS 1932 A.C.
ALVES.

PH2.5v. pVER

PE4av. QEN

PHILIP

1932 AC VALVES

Advt. of Philips tamps \A/na) Ltd. (Radw Uept), 354 Post Office Place, Melbourne 1R48
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A SIMPLE
POWER
PACK

Building the Power Unit
for the efficient four
valve receiver

By VK3GT

HE following notes deal generally
with power supply packs for .the
obtaining of filament, heater and
plate voltages from the mains.

The first consideration, when build-
ing a power-pack, is that of the final
stage valve to be used in the receiver
or amplifier, whichever it may be. i
valve will be the one to require the
highest plate voltage.

The voltage delivered by the power-
pack should be just a little in excess
of the maximum voltage required for
the final stage Fower valve.

Once the voltage and current re-
quirements of e power-pack are
known, the rectifier may be selected.
For voltages up to 400, the type 280 rec-
tifier will be found ideal, since a maxi-
mum of 125 milliamperes may be safely
taken from a pack using this type of
tu

be,

Next comes the filament and heater
supply question in the design of a power
pacg. e type 226 directly-heated
valve is now seldom used, which means
that, excepting for the power stage, in-
directly-heated valves are used as r.f.
amplifiers, detectors and intermediate
stage amplifiers, which makes for abso-
lute freedom of hum in the final speaker

ut.

There would be nothing to prevent the
use of a different valve requiring a dif-
ferent A.C. filament or heater voltage,
in each stage of a receiver, provided
there were sufficient low  voltage

ALL-WAVE RECEIVERS

Looking at the power pack from the front, showing the rectifier inserted
in its socket.

secondaries on the power transformer
core to supply the various voltages.

Indirectly-heated valves of the same
heater voltage may be operated from the
same secondary winding provided it can
handle the ‘current taken b the
paralleled heaters. Always will tKe final
stage dlrectly-heated‘valve, or valves in
push-pull, supplied by a separate
filament secondary winding.

The power-pack for the original four
valve receiver was made from apparatus
which has been around the wor op for
years.,

The equipment of the pack includes a
transformer having a single centre-
tapped secondary winding delivering 300
volts either side of the tap, a separate
transformer delivering 5 volts for the 280
type rectifier filament, 2.5 volts for the
t; 224 and 227 valves used in the rf.

etector, and first a.f. amplifier stages -

6 volt winding for the power valve and
several other voltages which were not
required in the original set. A manu-
facturers’ type 60-henry filter choke in
njunction with 1000 volt test filte~
somplete the pack.

_No voltage divider is used in the pack
since this is incorporated in the receiver
chassis. This method of construction re-
quires that only two leads be connected
to the plate power supply of the pack,
to the chassis of the pack and to the
positive, this connection being made to
the filter choke to the terminal farthest
away from the rectifier side of the choke.

Schematical diagram eof the circuit,

The circuit of the pack shows a fuse
and switch incorporated in the primary
circuit of the power transformer. The
fuse should be a 1 amp. type or smaller,
depending on the power taken from the
pack. This fuse will be sure tg blow
out should a breakdown occur in the
transformer windings. A torch globe
inserted in the lead from the centre-tap
of the high voltage secondary will pro-
tect the rectifier by burning out should
one of the filter condensers break down.
This can very often happen and the
inclusion of the torch globe fuse in this
position is of more importance than the
primary fuse. The primary switch may
be fitted into the side of the cabinet.
Generally, this switch is seldom mount-
ed on_the front of the cabinet where
it could very easily spoil the appear-
ance of the layout.

If the switch is mounted where it
cannot be seen, it can comprise an or-
dinary tumbler lighting switech which
czml be obtained for about two shillings
or less.

It will be found much cheaper to
purchase power transformers and chokes
than to make them, and the voltages de-
livered by commercially built types can
usually be relied upon which makes for
a greater degree of safety when the
home construction of this equipment
without the aid of reliable meters is at-
tempted.

Eliminating Noise

A noise which appears in an ap-
parently well designed power pack may
be causcd by “modulation,” which is an
interfcrence which is not eliminated by
the filter circuit, and which occurs in
the operation of the half or full wave
thermionic wvalve. This interference
may be by-passed out by use of 001 mica
condensers connected one between the
high voltage centre tap and each outer
connection of the high voltage secondary
winding. Generally, one condenser may
be sufficient, but which half of the
secondary it should be connected across
will be decided by experiment. The
noise may be heard on some stations
and not on others, and will usual be
very strong when the detector valve is
brought into oscillation. The “modulation™
eliminating condenser is Cl3 in the cir-
suit of the pack.

(Continued on page 70)
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An underneath view showing the wiring.

A SIMPLE POWER PACK—(Continued from page 68)

Looki
ck we

at the circuit of the power-
ave the bias resistor RS and its
y-pass condenser, C9. This condenser
does not require to be a high voltage
type, and one which is satisfactory at
200 voit may be used. On the other
hand, the modulation condenser, CI3,
should be one which will withstand an
operating voltage of no less than 1000
volis d.c.

The value of the bias resistor, RS,
should be selected according to the power
valve used. The value given by the
valve makers is only correct when the
prescribed plate voltage is applied the
ower valve. A voltmeter should be
gorrowed to ascertain whether voltages
delivered by the dividor resistance tap-
pings have been adjusted correctly.

The condensers, Cl4 and C15, are filter
condensers. Filter condensers which
have not a high breakdown voltage are
a source of danger and could be the
possible cause of breakdown of the rec-
tifier or power transformer, so that a
few shillings extra in their purchase
may prove to have been well spent.
There is no reason why a power-pack
built from reliable equipment, and with
the replacement of rectifiers every two
years or so, should not give good ser-
vice for ten years or longer. The
writer has had a power-pack in constant
operation for six years, during which
time the rectifier has had to be re-
placed only once.

CH is the filter choke, a vital part of
plate power supply circuits. Insufficient
Inductance in the filter choke will pre-
vent all a.c. modulation from being fil-
tered from the supply, the result being
a bad hum and sometimes distortion if
the hum is particularly bad. It is in
the end the cheapest proposition to in-
vest in a filter choke which has a
value of 60 henries and no less, and
will pass the maximum current drawn
by the receiver and voltage dividing re-
sistor, adequately. A choke or too
low a value of inductence will require
more filter capacity to clean up hum,
a costly business. ﬁormal]y, the values
of the filter condensers, Cl4 and CI5,
can be 4 microfarads each, this being
sufficient in conjunction with the 60
henry choke to eliminate all hum.

It would be wise to discuss the con-
nection of the dynamic speaker while
dealing with the filter system of the
power-pack.

The connecting of a dynamic s
to the four valve receiver will
upon the type of speaker.

aker

nd
Ifepe the

speaker has its own power supply, only
two connections to the speaker termi-
nals of the receiver need to be made.
A 6-volt type of field without a sup-
ply is useless as far as this power-pack
is concerned. To operate with this re-
ceiver when using a power valve to
operate at or around 300 volts, the dyna-
mic speaker should have a field resist-
ance of several thousand ohms which
will permit its being connected in series
with the filter choke of the pack for
its excitation current. A 4 mfd. capa-
c‘lﬁr filter condenser should be connec-
ted across the two field supply leads if
this is done. The primary of the step-
down transformer, usually mounted in
the speaker itself, will connect to the
normal speaker leads from the receiver.

If the filament and heater supply
secondaries of a power transformer are
not centretapped, the connecting to
chassis of all indirectly heating secon-
daries will be satisfactory while the
secondary supplying the power valve
filament may centre-tapped by the
use of a centre-tapping resistance of the
order of 20 ohms conn across the
secondary terminals. It is not essen-
tial that the rectifier filament secondary
be centre-tapped, althou longer life
from the rectifier may expected if
the positive connection o the filter is
from the secondary of this winding and

not from either end.

This photograph will give

Chassis Method of Construction

Use of the chassis method of con-
struction will give neatest results, and
since all negative connections may be
made to the chassis metal, whether it
be made of aluminium, copper or iron,
by means of the nearest mounting
screws, wiring is simplified considerably.
All that must be watched is the ?ass-
ing of mains wires and hi voltage
positive wires through the ssis. It
is advisable to bush all holes through
thci chassiistthrough l;vhich wires of any
voltage m pass, by ust
tions of ebonite tubing pushed through
the metal after holes of suitable size
have been drilled.

No particular order in the mounting
of the power-pack equipment must
observed. Before the chassis is mad2. the

rts should be arranged to occupy as
ittle space as possible and the measure-
ments for the chassis may then
taken. The filter condensers are
mounted underneath the chassis.
sub-panel type of UK socket is used.
The socket is mounted underneath the
chassis, a large hole being removed
above it to permit the rectifier to be
plugged into its socket.

Most rectifiers are gﬁ::ipped with the
standard U.X. base. 1e filament con-
nections to the thermonic type of recti-
flers are to the F terminals of the
socket, the &late of the rectifier con-
necting to e plate terminal of the
socket in the case of a half wave recti-
fier. and to the grid and plate terminals
of the socket in the case of a full wave
rectifier such as the 280 type.

Ordinary house lighting flex wire is
the best to use in wiring up the com-
ponents of the power-pack. The only
terminal in the pack need be one
mounted through the metal of the
chassis for the negative connection to
ground and to the receiver. The ground
connection to the receiver chassis is
through the B negative connection, the
pack chassis being earthed direct.

In the standard console type of cabi-
net, the pack should be fitted into the
bottom near the speaker, and well away
from the receiver chassis. Twin flex
wires for the negative and maximum
positive of the pack, and each heater and
filament secondary, can be easily taken,
and the pack connected to the receiver
within a few minutes,

the builder a good idea of the layout required.
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VARIOUS FORMS of REACTION

An interesting article dealing with different systems used to obtain

ROBABLY the most important,
and usually the least understood
part of any short-wave receiver is
the reaction or regenerative feed-
back. Reaction does not add range, or
signal strength to the set, but it will, if
correctly handled, very materially in-
crease the sensitivity of the detector
valve, causing it to be responsive to the
extremely weak signals fed from the

aerial.

1st audic
\ and
"B~ Bat.

[

Fig. 1.—Reaction by a moving coil is not
satisfactory.

—

For reception of short wave phone
stations, reaction must be very critically
adjusted in order that distortion, due to
the valve breaking into self-oscillation,
shall not be introduced. For the recep-
tion of code stations, however, weak
oscillation is usually desirable, so that
the artificial “note” created by the beat
between the incoming and the local fre-
quencies can be adjusted to the most
comfortable audio frequency for the
head phones.

_The movable coil (Fig. 1) is the
simplest example of reaction produced
by " inductive coupling, and reaction
occurs when both plate and grid coils
are magnetically linked and in phase,
the amount of feedback beinz dependent
on the coupling between them. Arrange-
ments are made for varying the coupling
by varying the position of the plate coil.
It has the strong disadvantage of being
mechanically difficult to handle, and
every variation causes a serious change
in the tuning of the grid coil.

ottle” control is probably one of
the most common and useful methods
emlzll:f!ed, and consists of a combination
of inductive and capacitive control. It
8 essentially inductive in nature, the
coupling being fixed, and the “throttle”
condenser arranged as a variable “by-
ass” across the batteries, phones, etc.

ing variable. the amount of high
lat audio,

el _l__ .,T Bats

Fig. 3—Resistance control of regenera-
tion is excellent ;)snly l& a good resistance
uscd.

oscillation in the detector
By‘W.G.S.

frequency energy by-passed (or short-
circuited), from the plate coil can also
be varied, and the regenerative field of
the plate coil and grid coil adjusted
to a very fine degree. Throttle control
is a good method, very stable and easy
to adjust, but although not so bad as
the moving coil method, it also has a
serious effect on the tuning. For short
wave work the size of the throttle con-
denser is usually .00025 mfd.
“Resistance” control 'is a newer and
better method. In this case the induc-
tive coupling is again fixed, and the
strength of the regenerative field of the
plate coil adjusted by variations in the
E!ate potential by means of a variable
igh resistance (usually about 50,000
ohms), inserted in the lead to the bat-
tery. This method, provided the resist-
ance is smooth and silent in action, is
the easiest of all to adjust, and has a
negligible effect on the tuning. As will
be seen from the schematic diagram
a fixed “by-pass” (00025 +to .002), is
arranged for the high frequen cur-
rents to keep the inductive feed back
very low, and a large 1 mfd across the
resistance to help smooth its action.

| 1+02:av
|T

~.f. CLOIE.

CHOKS

F:f. 4. —Resistance control of the scrcen
grid voltage supplied to a sereen grid
detector.

Reaction Control

Two variations of the method de-
scribed are worthy of comment. Resist-
ance control employed in the screen grid
lead to screen grid valve used as a de-
tector, is used by a number of Austra-
lian experimenters.

Screen grid valves make excellent de-
tectors, providing a high amplification
gain when followed by resistance/capa-
city or resistance/choke coupling, and it
requires very little alteration to the
existing wiring of the set to incorporate
it

The connection of the reaction coil is
the same as for other methods of control
for three electrode detector valves, and
should be shunted with the usual con-
denser, which may be variable in the
case of throttle control if previously em-

loyed, or fixed as in resistance control.

e usual variable high resistance must
be replaced by a fixed plate coupling re-
sistance of 100,000 ohms (.1 meg ohm).
High plate voltages are esscntial to com-

pensate for the drop across the coupling
resistance.

In this new method of controlling re-
action the contro] resistance is inserted
in the lead to the screening grid and
serves to vary the potential applied
thereto thus varying the mutual conduct-
ance of the tube and controlling the
amount of feedback obtained. The value
of the variable resistance used should be
at least 200,000 ohms and the normal po-

=
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Fig. 2.—Capacity control of regeneration
is popular.

tential applied to the battery end of it.
should be approximately 2/3rds of the
actual voltage applied to the plate, mea-
sured from the plate terminal of the
valve itself.

Differential reaction employs a conden-
ser specially constructed which is so
fashioned as to exert a continuous load
across the reaction coil, but which has
a variable by-pass to earth. It is in-
serted in the place of the throttle con-
denser in a Schnell or Reinartz tuner
and serves the same purpose with the
added advantage that the reactance load
on the valve is always the same, thus
improving the performance of the detec-
tor. Congstructors who desire to try the
scheme out will have to construct the
special condensers for themselves.

A suitable unit can be made from two
23-plate midget condensers mounted on a
piece of bakelite in ‘“tandem” fashion,
with the straight edge of both sets of
stator plates facing the rotor spindle. The
two sets of rotor plates are mounted so
that they appear on opposite sides of the
main spindle, when it will be seen that a
movement of the “ganged” spindle will
increase or decrease the capacity of the
two condensers simultaneously. Con-
nection is made from the two stators to
both ends of the reaction coil and the
rotors to earth.

NaF,2A0NE.

let AUDIC,

*c- DR,

PLUS,

Fig. 5.—The *“differential throttle”
control of regeneration.
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PLATE AND GRID DETECTION

Some information on their relative merits and disadvantages

HE detector is the heart of a re-
ceiver. Around it radio fre-
quency amplifiers are built in
order to boost the volume, and
in the former case, in Some instances, to
also te the various stations.
Although it is a simi)le__mattgr to con-
struct a receiver employmng either grid
or plate detection, few constructors
understand just how_ the detector func-
tions and its limitations. .
Even now radio engineers are still
discussing rectification and new data Is

Fioa

Clrcuit of a grid leak and condenser
detector,

being continually published in highly
technical journals. .

This article, however, is going to deal
with the i:ractical aspect more than the
theoretical aspect. .

The reason why a detector is used in
a receiving set is to rectify and make
audible the audio frequency currents im-
pressed on the carrier wave which may
be at any radio frequency.

In a plate circuit detector rectification
as the name implies takes place in the
plate circuit of the valve. modulated
radio frequency signal which is im-
pressed on the grid of the valve is am-
plified and when it appears in the plate
cireuit is rectified. As the fgnal is first
amplified and then rectified, the de-
tector is called an amplifier rectifier.
All that is necessary to produce plate
circuit detection is to apply cient
bias to the grid of the valve in order
to bring the operating point to the
curved portion of the characteristic of
the valve. .

A grid circuit detector functions alto-
5ether differently from that of a plate

etector. When a modulated R.F. signal
is applied to the grid circuit of a valve
using this system of detection, it is
ﬁrstl rectified and then amplified by the
valve.

Since the audio frequency component
is rectified first and amplified after, this
class of detector is known as rectifier
amrliﬁer. This type of detection is pos-
sibly the most popular in Australia, al-
though it is dou tful whether it will
continue to be so owing to certain dis-
advantages which will be described later.
An illustration of rectified amplified de-
tection is that of a detector using a grid
leak and condenser.

Having noted the difference between
the two classes of detectors, the advan-
tages and drawbacks of the ﬁd leak
and condenser detector will be discussed.

In Fig. 1 a circuit of a grid leak and

condenser detector is shown, the capacity
of C bei 00025 mfd. and the value
of the grid leak from 1 megohm to 4
megohms. Values other than these may
be used, and in many cases may give
better results.

Undoubtedly the popularity of this
system is due to its semsitivity, which is

ater than that of any other system.

ith a plate voltage of 45 and the aver-
age values of grid leak and condenser,
the output of an ordinary detector is,
roughly, .3 volts, which is not very
great. The only constants that can be
altered to increase the output are the
values of condenser and leak and the
plate voltage which has a big effect.

If contemplating using a higher volt-
age on the plate of the detector, the in-
creased plate current must be taken into
consideration in the case where an audio
frequency transformer follows the de-
tector, as the characteristics will be
effected, It is an advantage to use as
high a plate voltage as the transformer
and valve will stand if maximum re-
sults are desired. * i

In the case where oscillation of the
valve is desired to be controlled, too
high a voltage will result in a loud
squeal when ringingbthe valve into os-
cillation, so it can be seen that plate
voltage must not be too high.

As previously stated, different values
of d leak and condenser have a
marked effect on the output, but they
also have a greater effect on the quality.

It is not generally realised that. when
feirly large radio reque?cy signals are
impressed on the input of the condenser
and leak detector, the circuit may tend
to block sufficiently to affect the fre-
quency response of the detector, but not
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R.F. peak voltage on detector grid.

Curve showing relation between R.F,

voltage applied to the grid of a UY 227

and the audio vol across the secon-
dary of an audio transformer.

sufficiently to give out a noise similar to
that of “motor boating.”

To overcome this trouble the value of
the grid condenser and leak should be
as low as ible, altho the sensi-
tivity will sacrificed, The reason for
keeping these values as low as possible
is to make the change in the total im-

gedance of the circuit between the
ighest an. lowest audio frequencies as
small as possible in order to give a
uniform frequency response. It is t to
make a compromise between sensitivity

and qual;g. ]
A sensitive ear can sometimes notice

an improvement in the high ireguen

re?onse of a receiver using grid 1
and condenser detection on changing
the \_mluesf which are_ generally in the
vicinity of 00025 mfd. and 2megs. to
1 mfd. and lemeg. for the leak.

(=

FIc 2

A valve used as a plate circuit detector.

These values are recommended where
sensitivity is not the most important
factor.

When using a ﬁrid leak and condenser
detector of the low voltage type pre-
ceding a pair of medium_ power valves
in push-pull. which requires a bias of
about 15 volts each, it will be found
that the output of the detector will not
load the grids of the two power valves
even if the push-pull transformer has
a ratio of 5 to 1, assuming the output
of the detector to be .3 volts.

Taken all round, in order to obtain the
best quality from a grid leak and con-
denser detector, it is essential to use a
small capacity fixed condenser, a fairly
low value of grid leak, and a high plate
voltage. Unfortunately this ement
will not give the maximum sensitivity,
but it is better to sacrifice sensitivity
than to sacrifice quality.

Turning to plate rectification, the ad~
vantage of this system is that compara-
tively large audio frequency voltages
can flow in the plate circuit, with the
result that one mfe of audio frequency
amplification can used successfully.
This means that there is less likelihood
of hum in the reproduction and better
quality,

The disadvantage of plate rectification
is that it lacks sensitivity, resulting in
the use of radio frequency amplifiers i
the maximum results are to be ob-

tained.

In Fig. 3 is shown a circuit of a plate
detector, which is used in commercial
receivers. The bias resistance is inse
between the cathode connection of the
valve and earth, which is B negative. A
bypass condenser of 1 mfd. is connec
across the resistance.

A circuit of a plate detector, the fila-
ment of which is shown in f‘lg. 2, is
directly heated by a, balgz?. In this
case a “C” battery is to supply
the negative voltage to the grid of the

(Continued on page 74)
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[he answer 15 . ..

. . . there ARE definite reasons
for Cossor’s superiority . .

ANY radio set owners are under the impres-
M sion that all valves are pretty much alike.

When someone advises them to change to
Cossors they ask: “Why should I? Are Cossors
so very different?” The answer is, “YES . . .
and there are definite reasons for Cossor’s
superiority.”

A “rapid-heater” filament which, twisted tightly around
a central porcelain pillar, is practically unbreakable; car-
bonised anodes to facilitate heat dissipation and thus in-
crease life; mica-bridge assembly of the elements for abso-
lute rigidity and uniformity—these are a few of many ex-
clusive Cossor features. Your radio dealer will explain their
importance and show you why Cossors can, quite definitely,
improve the reception of your set.

Wholesale Distributors for Australia:

T e '€ W. G. WATSON & CO. LTD.

Filament Volt. — 25

Filament Current 175 amp. 200 Queen Street, Melbourne
Plate Volt. ' NRR275
Screen Volt. .. .. .. .. % BRANCHES ALL STATES.
Amp. Factor .. .. 450

100 PER CENT BRITISH
Price .. .. .. . 25/-
Ask about Cossor Valves at o s s o R
Veall's 3 Big Cash Stores, Har-

b kBl New Process VALVES

C. D. MACLURCAN, Australian Representative, 26 Jamieson Street, Sydney.
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THE BATTERY PROBLEM

High and Low Tension Batteries and the relation they
bear to the various valves used

HERE can be no doubt that the
greatest drawback at the present
time to the valve receiving sets not
worked direct from the AC or DC cur-
rent is that batteries are required for
their operation. Of course, the grid bias
battery gives little or no trouble since,
owing to the fact that the drain upon it
is minute, small dry cells, which will
last for a year or more without atten-
tion, can be employed. Matters are,
however, very difterent when we con-
sider the plate and filament batteries.
The plate, or “B” battery, has to deliver
a small high-pressure current, while the
filament or “A” battery is called upon to
supply a low-pressure comparatively
high-amperage current to light the fila-
ments of the receiving valves.

A very large number of owners of
such receiving sets use an accumulator
for heating the filaments of their valves,
and a battery of small, dry cells for
furmshmf the plate supply. There is a
good deal to be said for this combina-
tion, though it has certain drawbacks.
The accumulator is without doubt the
best medium for the supply of filament
current if facilities are available for
efficient recharging. Those who live at
or near large towns- have, as a rule, no
difficulty in getting their accumulators
recharged, thou at many charging
stations the work is indifferently done,
with the result that the battery runs
down long before it should, and its
working life is considerably shortened.

Primary Batteries for L.T. Work

The advent of the dull emitter valve,
types of which use as little as .06 am-

res of current for filament lighting at
our volts, has made it ible to em-
ploy primary batteries instead of ac-
cumulators for low-tension purposes. At
the present time a large number of re-
ceiv gets installed in the country are
fitted with dry cell primary batteries,
which function satisfactorily up to a
point. Apart from the fact that its volt-
age is continually falling while«it is in
use, the disadvantages of the dry cell
primary battery are two—if it is to heat
the filaments of a multi valve receiver
for some months the battery must be of
large size, which means that it is ex-
pensive to install, and once the battery
is run down it must be discarded, as it
cannot be re-charged.

The dry cell is simply a form of
Leclanche cell, similar to those which
are often used to work electric bells.
This consists of a glass jar within which
are zinc the negative pole, and a
carbon element, the positive pole. The
carbon element is sealed into a porous
pot which also contains a depolarising
compound, the purpose of which is to
grevent the formation of hydrogen
ubbles on the carbon rod. The forma-
tion of these bubbles, which would col-
lect were it not for the depolariser
would increase the internal resistance of
the cell, and reduce its useful life great-
ly. In the dry cell the zinc element is
made into a containing case. and the

electrolyte, instead of being in liquid
form, is & paste. The wet Leclanche
cell is quite inexpensive, and can
recharged at the cost of a few pence
when run down.

Unfortunately the standard type is not

suitable for ent heati purposes,
since it is designed for giv current
only for brief periods separated by long

intervals, ~However, it _is possible to
obtain lly designed Leclanche cells,
three which will, when in

series, provide enough current to oper-
ate from to five dull emitter valves
of the 08 ampere type for months on one
charge. :

“Wet” H.T. Battery

. The accumulator “B” battery is becom-
ing increasingly popular, and with good
reason, for it gives a perfectly steady
current, and makes for quiet working.
It cannot, however, be installed unless
recharging facilities are available, and it
is more easily damaged by ill-treatment
than the filament accumulator.  For
multi-valve receivers the dry cell “B”
battery is not a very satisfactory com-
ponent since it is Supesi vy to " install,
and is apt prematurely to develop cer-
tain faults; such a battery, too, is llable
to become noisy when it has been in
operation for some time.

The Duffy Short Wave
Transposer

THE Duffy Short Wave Transposer is
announced as a scientific achieve-
ment to meet the demand that has been
created for a reliable and sensitive short
wave radio set. Today, the ever in-
_cre%s;pg iggenle:; el:il gue short wave field
is ing disp y every nation in
the world. Proof of this lies in the
fact that every country has realised the
extreme imgortance of speedy commu-
nication, and the latest development in
radio has enabled them to erect powerful
short wave transmitting stations that
are capable of being heard in every por-
tion of the globe.

This means now that in Australia,

with the aid of a suitable medium,
overseas stafions may be tuned in.
_ “The Duffy Short Wave Transposer”
is now introduced as the suitable me-
dium. It is the result of considerable
research, and can be with any suit-
able audio system or as a separate and
independent set. Simplicity and effi-
ciency are the keynote in this new piece
of aporatus. The “Transposer” is
vlugged in to any type of radio set that
gives satisfactory results on a gramo-
phone pick-up, and it reproduces the
programmes from overseas,

The special output device enables the
Transposer to as a complete
set, capable of operating a small speak-
er. It also automatically changes the
present detector stage in an existing set
to an extra audio stage. providing
actually three stages of audio frequency
and giving distortionless results.

PLATE AND GRID DETECTION—
(Continued from page 72)

valve. In both Fig. 1 and Fig. 2 it will
be seen that a condenser is connected
between the plate of the valve and B
negative, which in turn goes to earth.
This condenser is essential in order to
bypass the high frequency impulses to
earth. It generally has a capacity in
the vicinity of .002 mfd., with the result
that the :;ea{gta:ahce ofd}irﬁs £1.ec:;mlens.exj is
ve eal e audio uency im-
purlges.grbut its reactance to the H.’g im-
pulses in plate current is low.

If the capacity of this condenser is too
great, the high notes of audio frequency
will be bypassed, but if the value of
capacity is too small H.F. currents will
fiow in the audio amplifyi stem,
causing poor tonal quality and w les
in the reproduction.

A plate circuit detector is biased at
about the centre point of the curved
portion of the valve’s characteristic in
order that when a modulated radio fre-
quency signal is impressed on the in-
put, certain parts of it are amplified more
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Clreuit of an A.C. valve used as a plate
circuit detector.

than others, due to the curvature of the
characteristic.

In Fig. 4 the curve of a UY227 valve,
when used as a plate circuit detector,
is shown. The voltage apj)llegi to the
plate is 180, while the grid bias is ne-
gative 25 volts.

The curve shows the relation between
the peak value of the radio frequency
input to the grid of the valve and the
peak value of the audio voltage across
the secondary of the transformer follow-
ing the detector.

It will be seen that the valve begins
to overload with a radio frequency input
of ¥ voits.

This valve should be ideal as a detec-
tor when using a power valve in the
one audio stage.

One has ﬁ'equm heard the term
power detector , and merely refers
to a plate circuit detector, which is oper-
ated at a high voltage in order to amplify
and rectify comparatively large radio
frequency voltages, and is generally fol-
Jowed by only one stage of audio,

It is due to being able to handle large
radio frequency voltages without distor-
tion that the plate rectifier appears to
be the rectifier of the future,

For those who desire to use a mini-
muwn number of valves, the d leak
and condepser detector will always be
popular, while those who want the best
possible quality, irrespective of the type
or number of valves, plate detection
will be used.
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WAVE LENGTH FREQUENCY
CONVERSION TABLE

{Velocity—3,000,000 Km. per

Changing Kliocycles into Metres.

Freq. W/lenEth. Freq. er?gﬁ Freq.

6000
6005
16010
6015
6020
6025
6030
6035
6040

50.00
49.95
49.91
49.86
49.83
49.79
49.75
49.71
49.66
49.62
49.58
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second)

50 Metre Broadcast Band

40

6055 49.54 6110
6060 49,50 6115
60635 49.46 6120
6070 49.42 6125
6075 49.38 6130
6080 49.34 6135
6085 49.30 6140
6090 49,26 6145
6095 49,22 6150
6100 49.18 6155
6105 49.14 6160
6165
Meire Amateur Band
7100 4225 7200
7110 42.19 7210
7120 42.13 7220
7130 42.07 7230
7140 42,01 7240
7150 41.96 7250
7160 41.90 7260
7170 41.84 7270
7180 41.78 7280
7190 41.72 7290
7300
31 Metre Band
9535 3146 9570
9540 31.45 9575
9545 31.43 9580
9550 31.41 9585
9555 31.40 9590
9560 31.38 9595
9565 31.36 9600
9605
25 Metre Band
11770 25.49 11840
11775 2548 11845
11780 25.47 11850
11785 25.46 11855
11790 25.45 11860
11795 25.43 11865
11800 25.42 11870
11805 2541 11875
11810 25.40 11880
11815 25.39 11885
11820 25.38 11890
11825 2537 11895
11830 25.36 11900
11835 25.35 11905
20 Metre Band
141 21.216 14280
14150 21.201 14290
14160 21.186 14300
14170 21171 14310
14180 21.157 14320
14190 21.142 14330
14200 21.127 14340
14210 21112 14350
14220 21.097 14360
14230 21.082 14370
14240 21.067 14380
14250 21.053 14390
14260 21.038 14400
14270 21.023
19 Metre Band
15185 19.756 15275
15190 19.749 15280
15195 19.743 15285
15200 19.736 15290
15205 19.730 15295
15210 19.723 15300
15215 19716 15305
15220 19.710 15310
15225 19.704 15315
15230 19.698 15320
15235 19.691 15325
15240 19.685 15330
15245 19.678 15335
15250 19.672 15340
15255 19.668 15345
15260 19.659 15350
15265 19.652 15355
15270 19.646

w /15@}1._

48.10
49.06
49.02
48.98
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The Key to Perfect Reception

Radio Parts

(FIVE your Receiver a fair chance by constructing it

with the best materials available. Ask for and see
you get the world-famous “FERRANTI” PARTS. The
reliability of “FERRANTI” squipment is unquestioned,
and assures perfect reception at all times.

Audio Push Pull and
Output Transformers -

These are available in a wide range and are the ac-
cepted standard of Transformer quality. For best results
you must use “FERRANTI” Transformers.

Ferranti Radio Meters

The use of these reliable instruments has done much to
bring Radio to its present state of efficiency. “FERRANTI"
Meters are avallable in a complete range for D.C. and A.C.
measurements and types for A.F. supplies as well as types
for use in R.F. Circults.

Sole Agents:

NOYES BROS. Melb.) 1%

597-603 LONSDALE STREET. MELBOURNE, C.1.
Phone Cent. 10106 (11 lines).

Also at
HOBART LAUNCESTON ADELAIDE
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AMATEUR ABBREVIATIONS

These letters, otherwise known as «Q” signals, are used by amateur

transmitters when communicating between themselves

1.—Abbreviations available for all services.

\}v\ita,?i?n- ] Question. W Answer or Advice.
QRA What is the name of your station? The name of my station is ......
) QRB How far approximately are you from my station? The_‘:’?_’?'_°’.§2{,‘?}§afii§,tﬁgsce (gft‘."t‘.*f‘-‘.‘. Oﬁiioﬁt?egs).is
QRC What private enterprise (or Government Ad- The accounts for my station are settled by the
ministration) settles the accounts for your [ ceeece private enterprise (or by the Govern-
station? ment Administration of ...... ).
QRD Where are you bound? I am bound for ......
QRE What is the nationality of your station? The nationality of my station is ......
QRF Where are you coming from? I am coming from ......
QRG Will you tell me my exact wave length in metres Your exact wave lengthis ...... metres {or ......
(or frequency in kiloeycles)? kilocycles).
i i My exact wave len IS cw. metres {or fre-
B L R G s e Rl e R
QR1 Is my note bad? Your note is bad.
QRJ Do you receive me badly? Are my signals weak? 1 cannot receive you. Your signals are too weak.
QRK Do you receive me well? Are my signals good? I receive you well. Your signals are good.
QRL Are you busy? I aﬂob:f)yt ifﬁ';'rfler? busy with ...... }. Please
QRM Are you being interfered with? I am being interfered with.
QRN ° Are you troubled by atmospherics? I am troubled by atmospherics.
QRO Shall I increase power? Increase power.
QRP Shall I decrease power? Decrease power.
QRQ Shall I send faster? Send faster (...... words per minute).
QRS Shall I send more slowly? Send more slowly (...... words per minute).
QRT Shall I stop sending? Stop sending.
QRU Have you anything for me? I have nothing for you.
QRV Shall I send a series of V's? Send a series of V's.
QRW Shall T tell ...... that you are calling him? Please tell ...... that I am calling him.
QRX Shall I wait? When will you call me again? Wait until I have finished communicating with
N I will call you immediately (or at
...... o’clock).
QRY What is my turn? Your turn is No. ...... (or according to any other
method of arranging it).
QRZ Who is calling me? You are being called by ......
QSA What is the strength of my signals (1 to 5)? The strength of your signals is ...... (1 to 5).
QSB Does the strength of my signals vary? The strength of your signals varies.
QSC Do my signals disappear entirely at intervals? Your signals disappear entirely at intervals.
QSD Is my keying bad? Your keying is bad.
Your signals are unreadable
QSE Are my signals distinct? Your signals are sticking.
QSF Is my automatic transmission good? Your automatic transmission disappears.
QSG Shall I transmit the telegrams in_series of 5, 10 Transmit _the telegrams in series of 5, 10 (or
(or according to any other indication)? according to any other indication).
QSH Sha{l\y%;gnd one telegram at a time, repeating it Send one telegram at a time, repeating it twice.
QSI Shall I send the telegrams in alternate order with- Send the telegrams in alternate order without re-
out repetition? petition.
QSJ What is the charge per word for ...... including The charge per word for ...... & M., francs,
your internal telegraph charge? including my internal telegraph charge)
QSK Shall I suspend traffie? At what time will you Suspend traffic. I will call you again at ......
call me again? (o’clock).
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viation

QSL
QSM

QSN

QSO

QSP
QBQ
QSR

QSU

QsV

QSW

QSX
QSY

QSZ
QTA

QTB

QTC
QTD
QTE

QTF

QTG

QTH

QTI
QTJ

QTK
QTL

QTM

QTN

QTP

QTR
QTS

QTU

Question

Answer or advice

Can you give me acknowledgment of receipt?

Have you received my acknowledgement of re-
ceipt?

Can you receive me now? Shall I remain on
watch?

Can you communicate with ...... direct {(or
through the medium of ...... )?

Will you retransmit to ...... free of charge?

Shall I send each word Br group once only?

Has the distress call received from ...... been
cleared?

Shall 1 send on ...... metres {or ...... kilo-
cycles) waves of type Al, A2, A3 or B?
Shall I change to the wave of ...... metres (or

of ...... kilocycles), for the rest of our com-

munications and continue after sending a
few V's?

Will you send on ...... metres {or on ......
kilocycles) waves of Type Al, A2, A3 or B?

Does my wave length (frequency) vary?

Shall I send on the wave of ...... metres (or
...... kilocycles) without changing the type
of wave?

Shall I send each word or group twice?

Shall I cancel telegram No. ...... as if it had
not been sent?

Do you agree with my number of words?

How many telegrams have you to send?

Is the number of words which I am confirming
to you accepted?

What is my true bearing? or
What is my true bearing in relation to ...... ke

Will you give me the position of my station ac-
cording to the bearings taken by the direc-
tion-finding stations which you control?

Will you send your call sign for one minute on
a wave length of ...... metres {or ...... kilo-
cycles) in order that I may take your bearing?

What is your position in latitude and longitude
{or by any other way of showing it)?

What is your true course?
What is your speed?

What is the true bearing of ...... in relation
to you?

Send radioelectric signals to enable me to fix my
bearing in relation to radiobeacon.

Send radioelectric signals and submarine sound
signals to enable me to fix my bearing and
my distance.

Can you take the bearing of my station (or of
...... ) in relation to you?

Are you going to enter dock {or port)?
What is the exact time?

What is the true bearing of your station in
relation to me?

What are the hours during which your station
is open?

I give you acknowledgment of receipt.

I have not received your acknowledgment of
receipt.

I cannot receive you now. Remain on watch.

I can communicate with ...... direct (or through
the medium of ...... ).

I will retransmit to ...... free of charge.

Send each word or group once only.

The distress call received from ...... has been
cleared by ......

Send on ...... metres {(or on ...... kilocycles),
waves of Type Al, A2, A3 or B. I am listen-
ing for you.

Change to the wave of ...... metres (or of ......

kilocycles) for the rest of our communica-
tions and continue after sending a few V's,

I am going to send on ...... metres {or ......
kilocycles) waves of Type Al, A2, A3 or B.
Continue to listen.

Your wave length (frequency) varies.

Send on the wave of ...... metres (or ......
kilocycles) without changing the type of
wave.

Send each word or group twice.

Cancel telegram No. ...... as if it had not
been sent.

I do not agree with your number of words; I
will repeat the first letter of each word
and the first figure of each number.

I have ...... telegrams for you or for ......

The number of words which you confirm to me

is accepted.

Your true bearing is ...... degrees or

Your true bearing in relation to ...... iS tiuens
degrees at ...... (time).

The position of your station according to the
bearings taken by the direction-finding

stations which I control is ...... latitude
...... longitude.

I am sending my call sign for one minute on
the wave length of ...... metres {(or ......

kilocycles) in order that you may take my
bearing.

My position is ...... latitude ...... longitude
{(or by any other way of showing it).

My true course is ...... degrees.

My speed is ...... knots {or ...... kilometres
per hour).

The true bearing of ...... in relation to me is
...... degrees at ...... (time).

1 will send radioelectric signals to enable you
éo fix your bearing in relation to the radio-
eacon.

I will send radioelectric signals and submarine
sound signals to enable you to fix your
bearing and your distance.

I cannot take the bearing of your station (or of
...... } in relation to me.

I am going to enter dock {(or port).
The exact time is ......

The true bearing of my station in relation to
you is ...... at ...... {time).

*My station is open from ...... oIS
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ALL-WAVE RECEIVERS

THE ULTRA SELECTIVE A.C.

OW an increasing number of

stations are operating on wave

lengths close to each other, sep-

arated in some cases by only 10
kilocycles, the average receiver employ-
ing a regenerative detector followed by
one or more stages of audio amplifica-
tion is incapable of eliminating the in-
terference caused by a more powerful
station on an adjacent wave length to
the station the set is tuned to.

Naturally, if the difference in the fields
strengths of the stations is excessive—
that is, for example, if the interfering
station has a field strength of about 25
m.v. per metre, and that the station
received has a strength of only 5 m.v.
per metre, and the separation between
them is only 10 k.. — it is doubtful
whether any straight detector employing
one tuned circuit can successfully elim-
inate the background of the strongﬁr
station. Even if it were eliminated the
volume of the desired station would be
so weak, owing to the lack of sensitivity
on the part of the detector due to the
extreme selectivity that to all intents
and purposes reception of the weaker
station would be satisfactory.

From this it can be seen that the
capabilities of a single tuned circuit
coupled to a detector valve are
limited from a viewpoint of selectivity,
and that a large factor in the results
obtained from a receiver using such a
detector depends upon what locality the
listener is situated and whether he is
near a broadcasting station.

Country Reception

The reason why country residents get
such good results from plain detectors
is that they are well away from broad-
casting stations, with the result that
the selectivity problem which the city
listener has to contend with is non-
existent. The result is that they are
able to get more sensitivity from their
detectors by increasing the number of

on the aerial coil and increasing
the plate voltage applied to the detector
valve.

With the local listener this state of
affairs is entirely different. If the
number of turns on the aerial coil are
increased, interference between stations
makes it impossible to obtain satisfac-
tory reception. If the plate voltage on
the detector valve is increased, the sen-
sitivity of the detector is increased to
such an extent that the background of
some unwanted station, which was be-
fore hardly noticeable, now becomes
louder. In remedying this trouble by
taking turns off the aerial coil we come
back to where we were previously in
that the results are no better.

Having made this point thoroughly
clear, that the results obtainable from
a regenerative detector using a single-
tuned circuit are limited and are de-
fend_ent to a large extent upon the
ocality where the listener is situated,
the circuit of the three-valve receiver
which we present here will be discussed.

The Circuit
On examining the circuit diagram it
will be seen that it is more or less stan-
dard practice, the only difference, if any,
being that the tuned-grid coil is centre-
tapped. It was found that centre tap-
ping the grid coil in the manner shown

THREE

A three valve receiver which,
owing to its coil construction
and the shielding of the
components, is extremely
sharp in tuning
By F. OLSEN

A diagram of the coil.

the volume and sensitivity increased
slightly without broadening the tuning.
In order to space the stations as far
apart on the dial as possible, a .00035

List of Components

.00035 mid. variable condenser, Cl.
0001 mfd. Midget condenser, C2.
00025 mfd. condenser, C3

01 mfd. condenser, C5.

006 mfd. condenser, C8.

Two 4 mfd. condensers, C10, C11,
F«:zulr3 1 mfd. condensers, C§, C9, C12,
Two meg. grid leak, R1.

b meg. grid leak, R3.

14 meg. or 200,000 ohm grid leak, R2.
180,000 ohm variable resistance, R4.
1000 ohm resistance, R5.

1500 ohm resistance, R6.

14,0086 ohm voltage divider.

'I‘w{'g UY sub-panel valve sockets, V1,

One UX sub-panel valve socket, V3,

One UX baseboard mounting wvalve
socket.

Chassis, 1lin. by 7in. by 2%in., 18
gauge aluminium.

Chassis, 10in. by 5%in. by 2%in., 18
gauge aluminium,

Aluminium panel, 11in. by 6%in., 18
gauge aluminium,

Seven terminals.

Miscellaneous wire. spaghetti, metal
thread screws, nuts, flex. ¥lh. 28
D.S.C. wire, length of cardboard
former, 2in. diameter.

One 280 type rectifier.

One 245 type valve.

One type E415 valve.

1 type E#42S valve,

mfd. variable condenser was selected for
the tuning condenser. This condenser,
used in conjunction with a 6&5-turn
centre-tapped coil, covers from, roughly,
200 to 520 metres.

The aerial coil, L1, governs the selec-
tivity of the receiver, and to get the
maximum results the number of turns
should be experimented with. It would
be a good plan to tap this coil at, say,
every five turns up to 20, as the volume
and selectivity can be altered when re-
quired.

Regeneration is controlled by the re-
action condenser, C,2 which is of the
midget type, and to obtain the smooth-
est oscillation the turns on this coil
should also be varied until the detector
vdlve will oscillate over the whole of
the broadcast band. The voltages ap-
plied will also have a large amount to
do with the oscillation, likewise the
value of the grid leak.

The output of the screen grid valve
is fed by means of the resistance coup-
ling unit to the grid of the first audio
valve, which is indirectly heated. The
use of an indircctly-heated valve in the
first audio stage eliminates any possi-
bility of hum coming from this stage,
providing the wiring and - components
are connected in the correct manner.
The tube is biassed by inserting a resist-
ance in the cathode lead, and can be
by-passed by a fixed condenser if ne-
cessary.

From the plate of the first audio valve
the audio voltages are transferred to
the grid of the power valve by an audio
frequency transformer having a fairly
low amplification ratio of about 3 to 1.

The power valve used in this receiver
is a UX245, and requires a grid bias of
about 50 volts. This is obtained by con-
necting a resistance between the centre-
tap of the filament winding which heats
the filament of this valve and earth.
It is necessary to by-pass this resistance
by a 1 mfd. condenser in order to obtain
the best quality of reproduction.

At this stage it might be advisable
to mention that as the 245 takes 36 M.A,
at 250 volts, it will be necessary to use
some output device which will stop the
plate current from flowing through the
speaker coil, as this will in time burn
out the coil unless the speaker coil is
wound with a fairly heavy gauge wire
which will carry the current without
overheating. This, however, is seldom
the case, and to protect the speaker,
and at the same time to obtain the
maximum quality. an output transformer
or output filter should be incorporated.

Where a dynamic speaker is employed
an output transformer will be mounted
on the speaker, and the two outside
connections of this transformer will go
one to tha plate of the 245 and the other
to a tapping on the voltage divider. Out-
put transformers can also be purchased
to suit magnetic cone speakers.

If one does not want to go to the ex-
pense of buying an output transformer,
an output filter can be made by con-
necting a choke and a one or two mfd.
fixed condenser in the following man-
ner. One side of the choke goes to the
plate of the 245 and the other side to the
B positive tap on the voltage divider.
From the plate of the 245 run a wire



to one side of the fixed condenser and
from the remaining side to one of the
speaker tips. The other speaker tip goes
to the chassis, which is earthed. This
arrangement, although not as efficient as
the output transformer, does not intro-
duce distortion.

The voltages are delivered from a
separate power-pack, as this is sim-
pler to get working than if the power-
pack were built into the chassis of the
set, and there is also the advantage that
no bum can be caused by induction be-
tween components of the power-pack
and the wiring of the set.

The Power-Pack

Turning to the circuit of the power-
pack, it will be noticed that it consists
of a full-wave rectifier and two separate
filament windings, one for the 245 and
the other for the two indireetly heated
valves. A 280 rectifier is used which
takes about 350 volts on each plate and
has a filament voltage of five. The filter
system includes two 4 mfd. and two one
mfd. condensers, also a 60-henry choke.
A voltage divider is connected across
the filter circuit between the output
side of the choke and the chassis, which
is negative. It is upon the efficiency of
the filter circuit that the amount of
hum that is heard in the speaker de-
ﬁends; this, of course, is exclusive of the
um that comes from the speaker itself,
assuming a dynamic i8 used.

This concludes the discussion of the
circuit, and the capabilities of the set
will be given.

In the first place the reproduction is
excellent; in fact we will go so far as
to say that, for the number and type of

ALL-WAVE RECEIVERS

valves employed, it would be difficult to
improve upon it. Naturally the volume
is not terrific when using a small aerial,
but when the set is turned full on when
tuned to an A class station the volume
is too loud for the average room. It
can therefore be seen that it possesses
ample volume for ordinary household
use.

By terrific volume is meant that one
cannot hear oneself speak even when
situated at a fair distance from the
speaker.

Next, the selectivity of the receiver
is as good as can be obtained using this
system. When this set was tried out in
the suburbs 3KZ could be tuned in when
3AW was working and the background
from this latter station was so faint that
no objection could be taken, The shield-
ing of the receiver and coil construc-
tion has a lot to do with this.

One of the most important points in
any all electric receiver, to the writer's
way of thinking, is that of hum. In this
respect the set to be described here could
be classed as humless when using a high
grade magnetic speaker. Even when a
dynamic was connected the hum from
the set, combined with that of the
speaker, could just be detected when the
set was detuned from a station, and the
door of the room in which the set was
installed closed. This can be attributed
to the careful design of the set and the
fact that the power-pack is built up
as a separate unit.

From the amateur constructor’s view-
point, this receiver should present no
difficulties in either the building or the
operating; and another factor which is
of great importance these days—namely
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the cost—is that this receiver may be
built for a very limited sum.

A review of the various components
will now be given after which the con-
struction of the receiver will be dealt
with and then the construction of the
power pack.

Review of the Components

VARIABLE CONDENSERS. — The
tuning condenser, Cl, has a capacity of
.00035 mfd. and should be of a good
make, as a poorly designed one or an
old-fashion condenser will not separate
the stations evenly, but will bunch them
on various portions of the dial. If a
0005 mfd. condenser is used for tuning,
the number of turns on the grid coil
will have to be decreased by about 10
turns. There is no objection to using a
.0005 mfd. if the constructor already has
one on hand and does not want to go to
the expense of ~urchasing the specified
one. The midget condenser has 11 fixed
and 12 moving plates, and a capacity of
about .0001 mft!)‘

RESISTANCE COUPLING UNIT. —
This may be constructed by mounung
a 006 mfd. and four clips which hol
the two resistances, R2 and R3. on a
piece of bakelite of a suitable size. The
value of R2 is 200,000 ohms, approxi-
mately, though a 250,000 ohm may be
used. Resistance R3 has a value of %
meg. Standard resistance  coupling
units may be purchased from any radio
shop and, providing the values of the
resistances and the condenser are similar
to those specified, they will be quite
suitable.

AUDIO TRANSFORMER.— A high-

{Continued overleaf)
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Circult diagram of the ultra-selective A.C. three-valve receiver.



Page Eighty

ALL.-WAVE RECEIVERS

A photograph of the underneath side of the chassis of the power-pack, from which
an idea of the spacing of the components will be obtained.

(Continued from previous page)

de transformer only should be se-
fer:ted as the quality of the reproduction
depends largely on this component.

VALVES.—Those used in this receiver
were Philips E442S as the ('letector.and
E415 type as the first audio amplifier.
Both the 280 rectifier and the 245 power
valve were of American manufacture.
Any make of valve may be used pro-
viding the characteristics of the tubes
selected are similar to the ones used in
this set and are of good make. It is
advisable to have any valve that is pur-
chased tested on a reliable valve tester
before inserting in a valve socket of the
as untold troubles can arise

{gcreiv:{ lightl eak or defective
ou a slightly wi '

valve, especially those of the high volt-
age type.

VALVE SOCKETS—Two UY and one
UX subpanel type sockets are requir
for the receiver, while one UX base-
board mounting socket is wanted for the
rectifier valve of the power pack.

POWER TRANSFORMER.—It is ad-
visable to purchase this ready made.
It should be wound to suit a 280 rec-
fifier. This tube requires a plate voltage
of at least 325 and has a filament voltage
of five. Two filament heating windings
should also be incorporated in the trans-
former; the voltages of these win
should be 4 for the two indirectly-
he?ted valves and 2.5 for the 245 power
valve.

SMOOTHING CONDENSERS. — All
the condensers used in the filter circuit
should be tested, to be on the safe side,
for 1500 volts, as if a condenser short-
circuits extensive damage can occur.
Two 4 mfd. condensers are connected on
each side of the choke; these are Cl0
and Cll. With the exception of C8
and C5 the rest of these condensers have
a capacity of 1 mfd.

SMOOTHING CHOKE. — This should
have a value of not less than 30 henries,
and should, to obtain the best results
from the set, be 60 henries. The cur-
rent that this component will require
to pass will be about 50 M.A. .

VOLTAGE DIVIDER.—One having a
resistance of 12,500 ohms will serve the
purposc, although the higher the resist-
ance up to 25000 ohms the better, in

that it would not heat up as much as
the lower resistance one,

The Coil

Obtain a piece of cardboard former
having a diameter of 2 inches, and cut
a length 3 inches long. At a distance
of about half an inch from the end of
the former start winding coil Ll. This
consists of 20 turns tapped every five.
A quarter of an inch below the finish of
L1, begin winding coil 12, which has 65
turns and is centre-tapped. The re-
maining coil, L3, is started about a
quarter of an inch below the end of coil
12 and consists of 30 turns. All these
windings are wound with the same gauge
wire, namely, 28 D.S.C. Before winding
the coil, glance at the diagram of the coil.

Construction

The size of the chassis of the set is
11 inches long, 7 inches wide and 2%

inches deep, and is of 18-gauge alumin-
ium. This may be purchased from a
tinsmith, or the size of the chassis given
if one is not on hand and can be bent
by them. :

For those who wish to bend their own
chassis the following instructions may
be helpful:—Mark a rectangle on the
face of the aluminium 11 inches long by
7 inches wide. Now mark another 2%
inches parallel to the outside of the
rectangle. Continue a line from the
inner rectangle until it cuts the outer
one. Do this to all four corners. There
will be four squares of 2% inches. With
a heavy pair of tin-snips cut these four
squares out. Then cut the aluminium
to size.

Next bend the four sides at right
angles to the face of the aluminium by
means of either a book-press or a vyce.
In the same way the chassis of the
power-pack is constructed, although the
size of this is 10 inches long by 5% inches
wide by 2% inches deep. This is made
of the same gauge aluminium as that of
the receiver chassis.

Placing the Components

Next comes the job of placing the
various components on the chassis to
determine their positions and to see that
no components foul each other, The
holes for the valve sockets are now
marked.

The rest of the components positions
on the underneath side of the chassis
and the holes through which the wires
to the power pack lead are now marked
and then the positions for the coil on
the top side are marked. After the holes
are drilled the valve sockets may be
mounted. One-eighth inch washers
should be inserted between the chassis
and the valve sockets through which the
bolt which holds them in position is
passed. This is done in order to
eliminate any chance of the contacts on
the top of the sockets touching the
chassis and thus causing a short circuit.

All the remaining components may
now mounted in position.

The panel which is of heavy
gauge aluminium, is the same length as
the chassis. and is about 6% inches high.
The size of this can be left to the con-
structor's own taste.

Mark the holes on the panel which




takes the tuning and reaction condensers
and the volume control; also mark about
6 holes through which the screws pass
to hold the panel to the chassis and drill
these holes. At the same time, the six
holes in the side of the chassis may be
drilled and the panel fastened in
position. .

The chassis of the power-pack may
now be drilled to take the components.
The photographs of the pack will show
the position for these. A slot is cut in

e chassis to hold the terminal strip,
and this should be wide enough so that
there is no possibility of the terminals
touching the aluminium.

Wiring in Words

The lower end of the aerial coil goes
to the chassis. The beginning of this
coil can connect to an aerial terminal
which could be mounted alongside,
althou(fil;, in the original set, the aerial
went direct to the coil. A wire is taken
from the centre-tap of coil L2 throu
a hole in the ¢ to one side of the
grid leak and condenser. From the
other side of the grid leak and condenser
solder a wire to the grid terminal of
socket V1 The end of the grid coil
nearest the aerial coil goes to the fixed
plates of the tuning condenser, while
the end of this coil connects to the
chassis as the movable plates of the vari-
able condenser are also earthed.

Take a lead from the end of the re-
action coil to the fixed plates of the
midget condenser. The beginning of this
coil goes to the plate side of the resis-
tance coupling unit (which is the end of
R2, which connects to one side of C5).
From this side of the R.C. unit a lead
is taken through a hole in the chassis
to the top of the E442S. The cathode
connection on socket V1 is earthed to

chassis.

Connect the vacant side of C5 and
one end of R3 to the grid of socket V2
and to the terminal of the volume con-
trol on the right-hand side of the panel,
which is not connected to the chassis.
The C terminal of this valve socket goes
to one side of bias resistance R5 and to
one side of C6. The remaining sides of

and C6 are connected to the chassis.

From the plate terminal of socket V2
Tun a wire to the P terminal of the
audio transformer. The B positive ter-
minal of this transformer is connected
to the vacant side of resistance R2. Take
2 lead from the G terminal of the trans-
former to the G terminal of the valve
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A baek view of the reeciver with the

A

socket V3. The remaining terminal on
this transformer C negative is connected
to the chassis. Run a wire from the P
terminal of socket V3 to one side of the
output transformer or output filter which
is_Incorporated in the speaker.

Run two leads of rubber-covered flex
from the fllament terminals of socket
V1 to the filament terminals of valve
socket V2.

Power Pack Winding

The wiring of the power pack will now
be commenced.

Join a length of flex sufficient to reach
to whatever power point or light socket
the current is to be derived from to the
?rimary connection of the power trans-
ormer. The centre-tap of the high volt-
age secondary is connected to the chassis.
The two outside leads from this winding
are taken to the plate and grid terminals
of the UX valve socket. e two ends
of the five volt winding are taken
to the two filament terminals of the
valve socket. From one of these termi-
nals, it does not matter which, run a
wire to the one side of Cl0 and one
side of the choke. the vacant
side of C10 to the chassis. From the re-
maining end of the choke take a lead
to one side of Cll and one side of the
voltage divider. The other end of the

Showing the power pack connected to the receiver.

valves inserted Inm their sockets.

voltage divider is earthed. Earth one
side of C12 and C13.

From the vacant sides of these con-
densers run two wires to two taps on
the voltage divider. These two taps are
connected to two terminals on the strip.
The centre-tap of the four-volt filament
is earthed to the chassis. From the
centre tap of the 2.5 volt winding take
a wire to one of the termjnals. The two
outside connections of the four volt
winding, and the two outside connections
of the 2.5 volt winding are connected to
terminals. The humming condenser C8
may be connected between one of the
plate and one of the filament terminals
of the rectifier socket.

Operation

Take a wire from the B positive ter-
minal of the audio transformer to the
terminal that connects to about 140-volt
positive tapping on the divider. The
vacant side of the output transformer or
filter can be connected to the B posi-
tive maximum tapping on the divider

roviding the voltage is not more than
&. Next run two rubber covered flex
leads from the filament terminals of
either V1 or V2 to the two terminals
on the strip which connect to the four
volt winding.

From the two fllament terminals of
the 245 socket run a gair of wires to the
two terminals which connect to the
25-volt winding. From the te
which goes to the centre tap of the 245
filament winding run a wire to one side
of R6 and C9 which is located near the
245 socket of the set. The remaining
sides of R6 and C9 are connected to
the chassis. rod o

As the speaker is already connec
the outpx? transformer, the serial and
earth wires may be connected to the
aerial coil and to the chassis respec-
tively; also a wire from the chassis of
the power pack should be taken to the
chassis of the set. )

The current should be now switched
on and the valve watched for a few
minutes to see that it does not flash
over, and should then be left; it should
be quite hot. ) b

Next the current is again switched off
and the three receiving valves inserted
in their right sockets and the plate wire
leading to the top of the screen grid
valve connected. On turning on the cur-
rent a fair hum will be heard if the
speaker is held to one’s ear. It may take
up to half a minute before the valves
are properly heated.
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SHORT-WAVE RECEPTION SHEET

When you tune in a station, note for future reference the various details on the chart
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DYNAMIC SPFAKERS

Used by Astor Radio and other large manufacturers.

CHIEVE the bearing of the hitherto un.
beard o sound reproduction. A high
frequesicy response and reinfocced huss tooe
thut have been previeusly unkoown are now
realised in the new Jensen Dynamic Speakers.
Jensen scoustical wuperiority is such that wel
manufscturers everywhere select these dyns-
mic speakers as & definite smsurance of the
finest possible towe quality. See that the et
you buy in Jenwen-equipped, for remember
Jensen spenkers are guaranteed with reproduc
tion trun as the original.
The New Jensen Anditorinm models in like
manper revolwtioniss reprodoction of Talkic
and Publio speech apparatos, and with the new
Hadio models represent the calmination of Peter
L. Jensen's genius xod twenty years of exper.
lence.  All wre availuble for operstion from
either A.C or D.C curreat supply,

see that your

JENSEN D10. With 7} im.

Cone frem ... EOGJS new sel l's
Jensen CONCERT D8 With . -
10is. Cone troce £ T /10 W{lll[)[)m/ with
Jensen AUDITORIUM June, « » ) 3
with 100n. Cone treas 51 o5 'd' ¢nasen
Jeneen AUDITOMIUM with DYNAMIC SPEAKER
12 in, Cone from £2.5 e
Jomaen D 19
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