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Again and again, pioneering new
types and improving old ones, Trio-
tron has confounded its critics. By
sheer quality alone it has broken
through the barriers of price preju-
dice and achieved the largest sale of
any independent valve in the world.
Triotron is not just a cheap valve—
it is a really good valve sold cheaply.
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The largest selling

TRIOTRON
VALVES
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The full range of Triotron
valves covers every radio re-
quirement, bringing first-rate
quality within the reach of the
masses.
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Build the Atlantic Three
Sh@m‘ Wazv@ Recewer

And enjoy the fascination
of WORLD WIDE Reception

COMPLETE SET OF PARTS
AS SPECIFICATION

£4 .4 . 6

Individual Parts also in Stock.

WEBB'S

SHORT WAVE SPECIALISTS

154 CHARING CROSS RD., W.C.2.
(Adjoining Tottenham Court Rd. Tube Station)

Telep t ne - TEMPLE BAR 2944,

G ‘ ' ' é 6 i 'i i i sEddystone’ Service Agents
,owoiu(‘s

S. W.SCOTT & CO.

Coil Designers and Manufacturers to

firms of Repute in the Radio Industry
* -

The NEW
CRUISER ¢ 3 Kit

embodies COILS of an
'Exclusive Design

MANUFACTURED BY US
Ask your Dealer for Circuits and Particulars of 8. W. S.COT'[;2 &d CoO.,
SCOTT’S SCREEN-GRID Lothian Road, §

and DUAL-RANGE COILS Phone. 2504 London, Grams, 2504 London
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LUMOPHON 5
CONSOLETTE

Here is the splendid
new all-electric Lumo-
phon Five Consolette
receiver, combining
the famous chassis-
built all-mains Lumo-
phon Five with the
British Rola Moving-
coil loudspeaker—the
whole housed in a
beautiful example of
British hand-polished
walnut cabinet work.
Two models—W.440
and K.400.

Model W.440

- taluding Vaives 1°F gns.
I“ Ask your radio-dealer = Model 11;400
i taciuing Vtves § & gns.
* to demonstrate this ) -yl
ttractive hire

e av;lilagle.
“I Beautiful New Set D aiiabie b S

BRITISH LUMOPHON Ltd., Stal House, Judd St., Kings Cross, W.C.1
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Number Two and All's Well!

T is usual in the second number of

a new Journal to speak of the

phenomenal success of Number One—
suffice to say a second edition had to
be printed to meet the demand, and
we now offer Number Two in a spirit
of quiet confidence.
Cruiser Circuits.

We publish in this issue the first of
the Cruiser Circuits, a S.G. 3-Valve of
exceptional merit. Cruiser Circuits
are going to be one of the outstanding
features of radio in 1932. We have
been fortunate in securing the co-
operation of the Triotron Laboratory,
who will unreservedly place at the
disposal of “ Practical Radio” readers
the wealth of experience gained in the
manufacture of Wireless Valves since
the inception of the industry. Cruiser
Circuits will be built of well-known
British-made components, and are
designed to work with Triotron Valves,
although Ring Valves of similar
characteristics can be used and will be
specified.

“ Cruiser 3’ Competition,
Prizes.

Full particulars of an interesting and
simple competition for kit builders will
be found on page 18, the conditions are
so simple that a novice has as much
chance of winning one of the valuable
cash prizes as an advanced amateur.
So even if you have never built a set in
your life—Go in and WIN!

Another interesting competition built
round a Jig-Saw Puzzle will be found
oh page 6.

Short Wave Radio.

In this issue Mr. Mander Barnett,
Vice-President of the Short Wave
International League, contributes an
interesting introductory article to this
fascinating branch of radio. Mr.
Mander Barnett also reports on the
Short Wave Receiver designed by Mr.
G. Stratton Loughton, of Eddystone
fame; a pioneer in this fleld.

Radio-Grams. and the Patent Position.

The Licensing pool have recently de-
cided to make a charge of ten stillings
per Valve Holder on all Radgio-
Gramophones sold to the public. There
is no doubt that this will adversely
affect the future of a new and pre-
mising industry, but it will éncourage

£100 Cash

-

|
|
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Editorial Jottings

the amateur to build his own Radio-
gramophone.

Our next issue will contain an article
which will help the reader to obtain
electrical reproduction of gramophone
records from his present receiver, and
a detailed, descriptive article complete
with diagrams that will enable the
amateur to build a radio-gram equal
in performance to a high-class factory
built instrument.

The American Invasion.

Signs are not wanting that the tide
of the American Invasion is receding,
beaten back, as was the invasion of the
Cycle Market some years ago, by the
adaptability, resilience and inherent
ability of the British Manufacturer.
American practice has had a consider-
able influence on British Radio and
by fostering the competitive spirit has
resulted in improved Selectivity, and
Cabinet work, and the production of
reasonably priced moving coil speakers.
It can be definitely stated that the
modern British-made Receiver is the
most  satisfactory instrument for
British Broadcasting conditions.

Our Programme Providers.

We are not of those who consider
they could make a better job of pro-
gramme providing than the British
Broadcasting Corporation, and we wel-
come signs that it is gradually dawn-
ing upon the Masters of the B.B.C.
that they have no divine mission to
“uplift ” the British Nation.

The majority of listeners are neither
“ High-Brow ” nor *“ Low-Brow,” just
*“ Middle-Brow ” folk who sometimes
feel the need for a little *‘ Uplift,”
but who, more often than not, require
something light and amusing, and are
entitled to demand that the fare pro-
vided should be designed chiefly for
their entertainment and edification.
The .’assing of “ Jack Payne.”

Mi.llons of listeners heard with
regret of Mr., Jack Payne’s decision
to sever his connection with the
sritish Broadcasting Corporation. Al-

2gn lately we have heard the
opmion expressed that ‘ Character
Items” have formed too great a
feature in his programmes. the fact

—— IR
Price 3d.

remains that time and again * The
Payne that was Jack” was the only
bright spot in a heavy programme—
Parewell and Good Luck!

Jack Payne and his Orchestra,

Incidentally this raises the interest-
ing question as to whether long-term

contracts with variety artists are
advisable. After all, the essence of
entertainment is variety, and variety
implies change. We are interested to
hear that Mr. Payne'’s successor pro-
poses to make a feature of more
melodious Dance Music. This is a
mad world, my Masters, when we
have to look to the Kings of Jazz for
melody. What have our * High-brow ”
friends to say about this?

“ Good-night, Vienna.”

Let us have more items like this
musical show, which was by far
the most enjoyable yet. It was splen-
didly produced, melodious, - “ catchy,”
with good chorus and orchestral work,
and showed a distinct advance in
Broadcasting technique. To those
whom the rush and strain of present
conditions still leave a little senti-
mental, the Baroness’s * Mickie
* Daarling ' ** was a sheer delight.
The New Spirit in Literature,

There will be many who will wonder
how this series of talks by Mr. Harold
Nicholson got past the official blue
pencil. The fact remains that they
were splendidly stimulating and enjoy-
able to enquiring minds, and opened
up new flelds of thought to many
thousands.

THERE IS NOTHING VERY
MUCH WRONG WITH A SERVICE
that can give such variety for ten
shillings per annum-—oh, I forgot the
Sunday programmes!! H. N. M.
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It looks easy
doesn’t it How
many minutes do
you think it will
take you to solve
itP Read the
Rules carefully
and enter for this
interesting com-
petition to-day!

for solving
this fascinating

JIG-SAW.

RULES.

1. Cut ‘out the fifteen black shapes l om lheé)nn;l below. and fit
R

w

6.

them together to make the name * CRU

h n von have solved the puzzle, paste your solution on a
shect of white p~per
Fill in he coupnn betow and post it with v-ur solution in a sealed
envelope to ~"'CRUISER JIG-SAW CONTEST.”” Practicnal
Radio. 7. Fisher Street W C. to s rive not later than March 30.
There is only one'correct solution and this has been locked in the
Editor's safe and will remsin in & sealed envelope until the
compet tion closes
Fntries will be examined on April 3rd. The senders of the first
fitty correct solutions opened on that date will each be awarded
a voucher v lue 100- for the purchase of radio goods which are
negotiahle at any wireless shop,
The Bditor’s decision is final, and legally binding, and no corres.
pondence will be entered into.

ANEATANY AT \\\\\\ AV Y ARV AR AN Y Y A Y Y A Q\\\\\\‘\\\ WA AN

\\\ PG G & WG \\\\ D

x\\\\\\\\\\\\\\\\&\ \\“&\\ \\\\\\\\\\\\\\\ \\\

- > = R e = e S = A R R M e A R R Mm-S R nEE R .o ———— -

L

COUPON.

Available till Maych 30th
for one entry.

CRUISER 3 JIG-SAW CONTEST,
“PRACTICAL RADIO" No. 2
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CLIX

When building
Kitsyou need Clix

ANODE

C(;‘NI\'IECT?'R

0 1zonta

or Vertical 3d°
L

o

POWER

SOCKET 2d°
‘VICEGRIP”
WAND[;‘-R PLUG
2

NEL
)TBI(M]NAL PANEL VALVEHOLDER
5-pin model ...
4.pin mode! ... 6d.

o From all' Dealers.

FOLDER “P.R.;”” FREE ON REQUEST, GIVES
FULL DETAILS OF THE WIDE RANGE OF
CLIX FITMENTS.

| Cheapest PEREECT Contack,

o < HREEETE PR

Lectwo Liny, Ltd., 254 Vanuxhall Bridge R3..S.W.1
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By MANDER BARNETT,

Vice-President, International Short Wave Radfo League.

During the past few years, the
attentions of serious radio experi-
menters have been turned to the
higher rddio frequencies, or what
are now popularly known as the
* short waves.”” Before we pro-
‘ceed, we will make it clear that
when' we' talk of ‘‘ short ’ waves
we are referring to these wave-
lengths between 10 and 200 metres
—those below ten are termed the
*“ ultra-short ’’ waves, and those
above 200 are the ‘‘ medium "’ and
‘* Jong ’’ waves. Now, how does
it come about that these so-called
short waves are receiving so much
attention nowadays?  What are
their advantages, and in what
manner, if at all, do they differ
from the medium and long wave-
lengths? This short article will
attempt to answer these questions.
There is a vast field for much
experimental work to be done on
the short waves, and the home ex-
perimenter or radio amateur can, in
a smaller way, derive very much
pleasure, not without its thrills, in
investigating these short waves,
and, moreover, the apparatus to be
used certainly need not be costly.

The short waves came into pro-
minence in the first place when it
was discovered that they possessed
remarkable distance-covering pro-
perties. Thus it is possible to-day,
with a small short wave receiver
to hear broadcasting stations
broadcasting actual speech and
music from any of the continents
during a twenty-four hour spell.

Ve will assume that our short
wa\}e ‘‘ spectrum ”’ extends from
10 to 200 metres, and examine the
way in which these wavelengths
behave themselves.; First of all,
Wx‘? must understand what is meant
by “the so-called *‘* skip-distance *’
é;ffegt, .as it is impossible to get a
proper understanding of the shert

Mr. Mander Barnett who has been
engaged in wireless research in this
country since 1922 and is well known
for his actwities in Short Wave
Radio—is Vice President of the
International Short
League and Associate Editor of
¢ International Short Wave .Radio
News” a magazine published simul-
taneously in England and America
and accepted in most Countries as an
indisputable authority in its particular
sphere

waves without taking this - skip:
distance effect into account.

A skip-distance, briefly, is an
area which sursounds a short wave
station, in which signals' from the

station itself cannot be heard,

Wave. Radio -

although. the signals can:-be heard
at good strength outside this area.
The area varies very greatly accord-
ing to the time of the day, and
according to the wavelength used.
Let' us take, for instance, as an
example, our own short 'wave
station, GBSW, which, although it
can hardly be heard in the British
Isles, is well heard in America and
Australia. Now, at very close
range, within dn area of a few
miles, we can presume that this
station’s signals could be fairly
well heard. This area js very
minute, however, and could not
give what is called a definite ser-
vice. Outside this range, the signal
strength ‘falls away. At the
writer’s  home, for instance,
G5SW is only very rarely heard at
all, generally only a very weak
carrier wave being heard. There
are exceptions to this, however,
and at certain very rare times, loud
signals have been picked up from
this station, equally as loud as the
local medium wave station, but
these occasions can only be looked
upon as *‘ freak '’ conditions. The
skip-distance may extend as far
as 1,000 miles at night time, after
which the signals will come in
really loud. They will, however,
still be subject ‘to fading, and it
may be a very violent form of
fading, which is encountered only
on the short waves. The signal
may fade several times a second,
in which case the resulting sounds
will be very distorted. The period
of fading depends on the atmos-
pheric conditions, and at the other
extreme the signals may only fade
slightly every few minutes.

The -accepted theoretical answer
to:the reason as to why' the short
wave  skip-distance effect” should
exist, is that there ‘is' above the
earth, at a certain distance, a layer



Short Wave Radso Continued.

of ionised atmosphere, called the
‘‘ Heaviside Layer.'’ Short wave
signals do not follow the curvature
of the earth’'s surface—this is
proved by the fact that they are
inaudible at short distances—but
strike off the transmitting antenna
at an angle. Now, having left the
earth’s surface, they are bound in
time to hit the Heaviside layer.

This layer reflects the signals back .

to earth at an angle, and they are
therefore heard again at some
point on the earth’s surface many
miles from the original trans-
mitting station.

The distance of the area inside
the angle caused by the Heaviside
layer, or, in other words, the dis-
tance in which the signals will not
be heard, depends both on the
wavelength used and on the hour,
as the distance between the layer
and the earth’s surface is supposed
to vary with the clock. Now, the
following is roughly the effect pro-
duced by the Heaviside layer on our
short wave spectrum, taking into
due account the wavelength or fre-
quency of the signal and the hour
of transmission, Stations at a
distance working between 13 and
20 metres will be best heard during
the mid-day and afternoon hours.
Thus the stations in the Dutch
East Indies, working on wave-
lengths around 156 metres, are
heard very well in England at
about 2.00 p.m., though better
perhaps  during the summer
months, than the winter months.
The American telephone stations,
WMI, WNC, WND, and one or
two others, are generally to be
heard quite well during the after-
noon hours. In the summer time,
signals around 15 metres can be
heard quite well into the early
evening, but in the winter time
they fade away with the approach
of darkness, and are rarely to be
heard after 4.00 p.m. From about
20 to 25 metres the effect is pretty
much the same, excepting that the
whole process takes place at a
later hour. Thus, station W2XAD
at Schenectady, New York, work-
ing on 19.56 metres (quite close
enough-to 20 metres for the sake
of our illustration), is often heard
yuite well in the evening up to
about 9.00 p.m., after which he
fades away, and is heard no more
until the same hour the next evei-
ing; This again is not a hard and

:Repetition
Metal Case
Work

CHASSIS,
SCREENS,
BOXES,

in all Metals and finishes.

Bakelite & Metal
Stampings

for

Radio and
Gramophone Parts

Bakelite Panels

in BLACK, WALNUT,
MAHOGANY and BIRCH.

ENTIRE
CHASSIS

for

| CRUISER S.G. 3

Supplied by us.

S. MARKS & SON,

Craftsmen in all Metals.

Oval Works,
57 James St., Camden Town,

(One minute from Camden Town Tube Station)
LONDON, N.W.1.
Telephone—GULLIVER 5166

Telegraphic Address—
Meterafts Norwest London

|
|

"a different effect.
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fast illustration, and he is at times
quite well heard even at midnight.
Now, again, the wavelengths
between 26 and 36 metres behave
in a different manner, and produce
Stations work-
ing on wavelengths “around 30
metres are usually heard weil into
the night, but do not show them-
selves up very well during the day-

time. Thus, for instance, station
W2XAF, sister station  to
W2ZXAD JUSt mentioned above,

and operating on 31.48 metres, is
heard at his best after 10.00 p.m:,
and continues to come over well
through the early morning hours
until he signs off, somewhere
around 5.00 a.m. here, although
this is only midnight in the States.

There is a cluster of broadcasting
stations around 60 metres, dotted
all over the globe, and ranging
from WI9XF at Chicago, or JOAK
at Tokyo, to the giant RW59
station at Moscow. These stations
are heard at their best during the
night hours,- in much the same way
as the 30 metre stations. However,
stations operating on 60 metres do
not have such carrying powers as
those operating on the 30 metre
group. More power is needed at
the transmitting end to get their
signals across, and the 50 metre
group is also subject to more
atmospherical interference.

Talking of atmospherics reminds
us that here we have another very
interesting and attractive feature
of the short waves here, i.c., in
the fact that the short waves, as a
rule below 50 metres, are only very
slightly subject to atmospherical in-

terference. Short waves have
proved their worth in tropical
countries, where reception above

50 metres is seldom pleasant owing
to the very great amount of
atmospherics or static to be heard.
Owners of short wave receivers,
however, can escape this, and do so
by concentrating their radio recep-

tion on stations below 50 metres.
Against this feature, however,
we have a drawback, in that short
waves are more liable to inter-
ference from man-made static' than
are the longer waves. Thus inter-
ference from motor cars, electric
refrigerators, elettric signs, street
cars, and, in fact, from any type
of electrically-driven machinery, is
‘Continued on bage 10
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SEGAL .
CABINETS
for the . .
CRUISER
SG.3 ..

This authorised cabinet
will enhance the appear-
ance of your CRUISER
8.G. 3 set, made in solid
‘Oak or Walnut all holes
dritled,

The **K-D” method of
manufacture enables you
to assemble the cabinet
in a few minutes.

Oak - 18/-
Walnut 25/-

R. SEGAL LTD,,

85-85a Crowland Ri,,
South Tottenham,N.15
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Here is your Opportunity—Make Wireless
Batteries—It is a Paying Proposition!
HETHERyouareaWireless Enthusiast or not, you know what an enormous
demand there is forWirelessBatteries—a demand which is ever increasing
by leapsand bounds. If youareaWireless Enthusiast vou know also that
you and millions of others are constantly on the look out for BETTER Batteries.
: Here is a way in which you can meet the demand for BETT* R Batteries
and Profit Financially—make them yourself in your Spare time by
means of our Patented Method and Formule. By making your own

Batteries you ean SAVE nmonev—by supplying your friends and others
you can MAKE MONEY—and you may make up to £300 a year per

licence!

ANYBODY CAN DO IT!
YOU Can It has pro

ba M¥l never

. crosse. your

Do this: mind  beforz,

You have

thought of Batteries as ' Tech-

nical” things—always regarded

them as samething “inysterious.”

The exact opposite is the case.

Study the pictures on the left and

you will s~e how really simpleitis.

You will need no expensive

* plant” or machinery—onlv a

few simple tools and hand presses.

You need have no special accom-

modation—a start can he made

undn vanr nresent Kitchen Table.
The Children ¢an help you.

WE WILL TELL
YOU HOW

You may know nothing about
Wireless or Hlectricity—it dses not
malter in the slightest. We will tell
you how todo it - FREX. - Affcr re-
ceivi g our instruclions you can siarl
right amay to Manulaclure! Andthe
work is inteusely interesting as
well as easy—more fascinating
than making your own Wireless
Set! ‘The saving is huge—an
average worker can complete o 63 yoli
H.T. Battery in 2 bours al a cost of
2/3 aporoximately! Compare this
with Shoo Piices !

Make Your Friends’ Wireless
Batteries and MAKE MONEY.

Consider what this means lo you.
Not omnly caun you SAVE Mouey
on your owu Batteries and get
BETTER Resulis—but directly
your (riends kuow of them they
will want some, too! Thus you
can begin to build up a profitable

Easy Way.

Your Markedr s miniesineled—it

Spare-Time Rusiness and reap a
Goklen Harvest from the Wireless
and Electrical Market Many men
are alreadv making romfortahle
EXTRA incomes in this Pleasant,

There's MONRY in it —ig money
if younare energetic and anx‘ons o
cet ont of the rot! What could
you do with £300 a year?

PROFITS GUARANTEED

cannever be overcruwded yousell
where you like and when yon like.
If necessary,we will purchase suffi-
cient of your output to guarantee
you a weekly Profit, providing it
reaches the required standard of
efficiency, which is easily attain-
able. We will contitlue your
training FREE until you reach
that standard thst's fair, isn'tit?

Don't hesitate —if you have never
seen a Battery before you can
\TAKKE moyiey this way. I tusex-
plain thisGILT-EDGED, HONEST
PROPOSITION fully. Write al
ONCH! Make yonr SPARK Hours
—GOLDIEN Hours !

Send this Form for FREE IN-
STaUCTIONS HUW TO S1AKT

.‘IIIIlIIUIIC O U P O N LT LIYT AT

To MR, V. ENGLAND-RICHARDS,
THE ENGLAND-RICHARDS C€O.,
LTD, 13, KING'S LYNN NORFOLK.

Sir,—~Plcase send me a1 once, and
FREE, full detaus as to how | can
Make W eress Batteiies and Mare
Money ai Home in my spa e time
l enclose 2d. sia.nps tor posta.e:

Print- your oame snd address
boldly in capital letters on a plsin
sheet of puper and pin this coupun
toit. ““r acicaiRadio,’” Feo. 322
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Short Wave Radio, continued

heard to some extent in a short
wave receiver. The interference is
not very great, however, and the
receiver requires to be at fairly
close range to the actual apparatus
before any annoying effects are
heard. Several prominent manu-
facturers . of electrical machinery
have taken steps to equip their
apparatus with smoothing chokes
and condensers so as to minimise
these bad effects. Certain types of
tramway cars are, of course, also
heard on a broadcast receiver, or
rather, the electrical interference is
heard, and certain tramway authori-
ties have already taken steps to
minimise this effect. There is a
cure for practically all types of
man-made radio interference and
the responsibility for keeping the
apparatus in order, as far as this
effect is concerned, generally rests
with the owner.

Short waves are used.for many

other purposes than for actual
broadcasting. =~ There are many
hundreds  of telegraph stations

transmitting press messages, etc.,
to the ends of the earth. The
trans-Atlantic telephone is now
operated on the short waves, as
also are several other. telephone
systems in other parts of the world.
For these short wave telephones,
the Beam system is used, which
concentrates the radio energy in a
single beam directed towards the
receiving . station. Much lower
power stations can be used when
this system is in use as the energy
is not broadcast to waste in all
directions.

Short waves are also used for the
transmission of still pictures across
the Atlantic, and the pictures which
you see in your morning paper of
big events, such as a boxing match
“which took place in the States the
night before are able to appear
solely through the use of the
marvellous short waves. In the
States also there are a number of
television transmitters, and these
are all working on the short waves,
perhaps in some instances by force
rather than by choice, as television
transmissions are not permitted on
the broadcasting bands in the U.S.
owing to the fact that the trans-
missions- ‘¢
a 10 kilocycle separation between
stations, such as that in force now

in America, is not sufficient when

television signals are being broad-

spread ’’ too much and.

cast. So the television stations
.have now all gone down on to the
short waves. The upper part of
the short wave spectrum is gener-
ally used, somewhere between 100
and 200 metres, and there is room
here for a very great number of
television stations to operate simul-
taneously without causing mutual
interference. The police forces of
several of the big cities also use
the short waves to keep their
motor patrols in touch wijth head-
quarters, as also does the fire
department in one or two cities.
Andsoit will be seen that although
they have not been in use for a
very long period, the short waves
have already found a place for
themselves under the sun, and it is
certainly correct to say that they
will provide the greatest scope for
development in the future. Already
a number of experiments have been
made with transmissions below ten
metres, and the B.B.C. is erecting
a transmitter to work on about 7
metres, whilst several other
European broadcasting authorities
are Investigating their properties.
There are distinct possibilities for
the wavelengths below 10 metres,
even as far as local broadcasting is
concerned, and it is quite" possible
that with the passing of time, a

\WIE-LESS Tl

OR *“IMPRACTICAL RADIO"
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large amount of the world’s broad-
casting will take place below -10
metres.

So much for the practical aspect
of the short waves. Now we cc.ae
to a few technical considerations.
The radio amateur who is now
taking his first introduction to the
short waves will at once ask him-
self what further apparatus will he
require? We have already stated
that it need not be costly, and the
apparatus is simple to build at
home, or economical to buy if one
prefers to use ready-made ap-
paratus. Before making up one’s
mind as to the exact type of
apparatus to begin with, let us
issue a warning. Do not attempt
to receive short waves on your
broadcast receiver merely by
changing the coils. The design of
a short wave receiver, although it
is not radically different from that
of a broadcast receiver, differs
fundamentally in one or two points,
and although it is quite true that
it is possible to receive short wave
signals on certain types of broad-
cast receivers merely by changing
the coils, results will definitely not
be satisfactory, and the amateur
would probably be discouraged
from investigating the short waves
further by an unsuccessful first
attempt. ;

A short wave adaptor provides
a very simple introduction to, short
wave reception, and results are
generally very successful. There are
several types on the market now,
or they are very easy to build at
home. The best course would
perhaps be to start off with a short
wave adaptor, and learn something
about the tricks and features of the
short waves before actually pur-
chasing or building a short wave
receiver, This, of course, is by
way of looking at the question
purely from-an economical point of
view, and for those to -whom a
second receiver, specially con-
structed for short wave reception,
in addition to the ordinary broad-
cast receiver, is not an objection,
then there is no better course to
take.

Short wave receivers are gener-
ally actually simpler in construction
than those of the broadcast type.
This is due to several causes, chief
of them being perhaps the fact that
at present it is not necessary to.
pay very much attention to the

Continued on b.age i1
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Short Wave Radio continued.
selectivity of a short wave receiver.
Thus the tuning section is generally
of the simplest possible type. The
majority of short wave receivers
1se merely a detector valve, followed
by two audio frequency amplifying
valves, and in some cases one
stage of either tuned or untuned
high or radio frequency amplifica-
tion ahead of the detector valve.
A high frequency valve only
‘amplifies to a'very small degree as
low down as 30 metres, even when
that valve is of the screened grid
type, but the addition of a high
frequency valve has certain other
advantages which become apparent
as soon as it is used. For instance,
the natural wavelength of some
aerial and earth systems some-
times falls somewhere in the short
wave tuning range, and this will
cause a very annoying effect, The
natural inductance and capacity
possessed by an aerial system will
naturally depend on the length,
height, etc., of.the aerial itself, but
it will very likely fall somewhere
between 15 and 40 metres. Or, if
the natural wavelength of the
acrial is outside this range, a
multiple of the natural wavelength
may occur somewhere here. When
a tightly coupled aerial is used with
a short wave receiver of the plain
detector valve type, the receiver
will generally refuse to oscillate
when it is tuned to the same wave-
length as that of the aerial, unless
the coupling is loosened and this,
of course, decreases the signal
strength. Now, this effect is
mighty troublesome, but it will not
nppear if a high frequency valve is
used ahead of the detector. Also,
there are several other advantages
to be had by adding a valve of this
type, but these need not be gone
into here.

It is to be hoped that some of
the above remarks will have given

the reader a general indication of l

some of the practical and technical
points to be encountered in the use
and construction of short wave
apparatus, and that the reader will
henceforth decided to take the
slunge and delve into the mysteries
of short wave radio.

We hope in the future to publish
technical matter of such a nature
as to help the reader with his short
wave work, both in the design,
construction and use of short wave
receivers.

TRIX Mains Transformers and
chokes are soundly built with an
exceptionally large margin of safety
against overioads and breakdown.

Lowest possible prices for reliable
cesults. Send forlist P.R. giving full
details.

POWER AMPLIFIERS
for Dances, Sports Meetings, induor

and outdoor use, 2 watts to 16 watts
undistorted output.

Manufactured by ERIC J. LEVER, (TRIX) Ltd. 8 & 9 Clerkenwell Green,
London. EC 1 Phone : Clerk. 3014-$

¢ ® PRICES
¢ © 0 15t .. 3/9
25 2f .. a6
0

INCREASE-IN

g SIGNAL STRENGTH
$ on a length of ordinary

seven strand aerial, 30 ft.
long and 15 ft. high.

i Our laboratory has proved this remarkable inerease im efficiency, but
disregard it Just place the aerial round your picture rail. join up the
aerial terminal and experience, to your satisfaction and amazement, the
extraordinary difference in voJume, clarity and increased range. Stationms
you have never heard really strong come in with startling clarity,

YOU WILL BE ASTONISHED AT YOUR SET'S PERFORMANCE.

Ask your local dealer—he recommends it. If out of stock send PO 1o

address below.
Catalogue of all Formo Products obtainable on request from :—

ARTHUR PREEN & CO., LTD,
GOLDEN SQUARE. PICCADILLY CIRCUS, LONDON, W

LY
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Dr. JAMES ROBINSON,
D.Sc., Ph.D., M.LE.E, F. Inst. P.

James Robinson, the Inventor of the
Stenode, was born at Seghill in
Northumberland in 1884. After a bril-
liant school career he obtained a B.Sc.
with distinction in both Physics and
Mathematics in 1906 at Armstrong
College in the University of Durham.
In the following year he was elected to
a Fellowship of the University and
studied Physics on sae Continent. In
1909 he became a Master of Science and
a Doctor of Philosophy, taking this last
degree in Physics. From that time until
1916 he was engaged in research work in
Physics, and he held successively
appointments as Senior Demonstrator in
Physics at Sheffield University, Senior
Lecturer in Physics in the University of
London and Examiner in Physics for
the University of London. Dr. Robin-
son is now a Doctor of Science, a Doctor
of Philosophy, a Member of the Institute
of Electrical Engineers, a Fellow of the
Institute of Physics. He has served as
a Member of the Council of the Physical
Society of London, as a Member of the
Committee of the Radio Research Board,
and as a Member of the Wireless Board.
The Wireless Board, on which all the
Services are represented, is the chief
wireles authority in this country.

He is regarded as one of the most
brilliant of the younger scientists of the
day—and in these younger men lies the
greatest hope of progress, since they are
able to attack the scientific problems of
the day with vigour, freshness, and the
courage to abandon, if need be, old
theories that have long been regarded as
unassailable.

The
STENODE RECEIVER

‘That there 1s a very close connec-
tion between selectivity and quality
of reproduction is a fact now well
recognised. On a wave band from
175 to 1,935 metres there are in
Europe 204 Broadcasting Stations.
To meet the demand of the public,
modern receivers have been con-
structed to bring in many of these
stations, but until the advent of the
*‘ Stenode ’’ principle this was only
possible at the sacrifice of quality.

With the ‘* Stenode '’ Receiver
many more stations can be received,
whilst the quality of reproduction is
far higher than anything hitherto
obtainable.

Users have written the inventor,
Dr. J. Robinson, telling of the
reception of over 100 stations, two-
thirds of which were received with
good ‘‘ entertainment value.”’ It is
impossible to exaggerate the im-
portance of the ‘‘ Stenode '’ prin-
ciple, for it has solved the problem
of clearing the overcrowded ether—
a problem which has puzzled ex-
perts for a long time.

The standard by which the repro-
duction of a wireless receiver should
be judged is this: can the different
instruments of the orchestra be dis-
tinguished with certainty? The in-
dividuality of each instrument is
primarily determined by the high
frequencies present; that is, by its

‘ overtones ' or ‘' harmonies.’
The *‘ Stenode '’ reproduces all
notes or frequencies equally up to
6,000 or 7,000 cycles per second, as
may be desired, and this without
loss of selectivity as evidenced by
the performance cited above.

Though many other commercial
sets obtain a good degree of selec-
tivity, it is of an artificial nature and
is secured at the expense of the
higher frequencies. In consequence
there is a noticeable loss of quality.

This question of the reproduction
of the higher frequencies is of the
greatest importance, for it is the
presence of these frequencies which
enables the listener to distinguish
one instrument from another. For
example, the highest note on a
piano has a frequency of 3,450
cycles per second, and in order that
this note may be recognised as
coming from a piano and not from,
say, the voice or a violin, still
higher frequencies are involved and
must be reproduced.

As shown by Curve ‘“ A *’ in the
accompanying diagram of a piano-
keyboard, the *‘ Stenode '’ repro-
duces frequencies up to at least
6,000 cycles per second, thus en-
abling true and brilliant reproduc-
tion to be obtained. Average sets
of high selectivity begin to cut off
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at frequencies considerably below
this, and a typical response curve
of such a receiver is given (Curve

o B ”)‘

The ‘¢ Stenode’’ principle has
been incorporated in a super-
heterodyne 'model with sharply

tuned intermediate frequency, cir-
cuits. Persistence effects are intro-
duced by the high selectivity, and
lead to a greater amplification of the
low frequencies than of the high,
this being remedied in the low-
frequency stages by means of a
special corrector circuit.

Most ordinary sets of good selec-

tivity are noisy in operation, and
there is much ‘‘ mush’ present.
The ¢ Stenode,’’ on the other hand,
is extremely quiet as regards back-
ground, and this feature is of great
value when listening to distant

stations.
It might be thought that to
obtain the many advantages

possessed by the ‘‘ Stenode,”’ a

somewhat complicated system of-

controls would be necessary. The
reverse is the case—the ‘* Stenode "’
is so simple to operate that a child
can handle it. A single knob con-
trols the tuning on both medium and

i3

long wave -bands, and a second
knob the volume of sound. In
‘¢ Stenode "’ Radiogramophones
this second knob controls the
volume both of radio and gramo-
phone, and serves to switch the set
on and off. A switch is provided to
change over from medium to long
waves, and from radio to gramo-
phone. A special feature is a ** tone
control,’”’ operating on both radio
and gramophone. .
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CIRCUIT OF A TYPICAL “STENODE " RFCEIVER

-

WHAT USERS
SAY!

Mr. F. A.——Southsea,
Portsmon*h, Hants, wri @s
—"The Results were sur-
prisiug botn ror volua.ue
and selectivity ; it has
transformed my old set to
quite a modern one, and -
I must say I am vecy
satisfied with it,

R33/36

From all First-Class Radio Stores.

foreign

Retuse Substitutes. [t any difficulty write direct.

Users of the Negrolac Indoor Aerial are findin§
that the outdoor type is unnecessary. Home an
stations come romping in with ease.

‘* Negrolac.® has improved many sets. Why not yours?

No other will compare

o 4/-
" 5/-

FtT T e 1
‘War d GO]dSIQHEm i

PENDLETON._ /<& & MANCHESTER [2°

AN AMAZING AERIAL
GIVING 30/507
GREATER PICK-UP -

TO THAT GIVEN BY THE
ORDINARY INDOOR AERIAL

GOLTONE NEGROLAC
SUPER INDOOR AERIAL
42 Acerials in One

A marvellous Aerial giving outstanding results.
with the ** Negrolac.”

THE MOST EFFICIENT INDOOR AERIAL EVER OFFERED

Pick-up 30/50 per cent. superior to ordinary stranded aerials.
I5ft. lengths complete 3/6

R33,180 18ft. s
R33/240 24ft. 8

"NEGROLAC"
THE WORLDS
BEST AERIAL

Radio
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We have only to glarice through
the pages of any wireless journal to
realise quite forcibly that radio has
advanced far beyond that hackneyed
‘“ infancy '’ stage, and is growing
up rapidly. Inevitably the conclu-
‘sion is forced on one that radio
technique is developing and im-
- proving so speedily that in order to
keep an equipment constantly up-to-
date, replacement of obsolescent
components and an occasional com-
plete rebuilding of the home set is
necessary.

Now these changes are in no way

" dictated by the whims or the
: rapaéity of radio manufacturers. It
’ qust -be realised that radio is essen-
,tially a hlgltﬂy scientific industry
{ which has developed during the
most active portion of a highly
scientific era. “The latest and most
up-to-date models of receivers,
loudspeakers, and so forth, are
sponsored primarily for the service
of the newcomer or for the estab-
lished wireless man whose equip-
ment has become out-of-date, but
everyone should study technical
developments, and then, at con-
venient intervals, review their
apparatus in the light of recent
knowledge and carry out such reno-
vations or remodelling as may then
seem advisable.

Some instances arise where the
tadoption of a new or improved
product immediately renders neces-
sary an alteration in another section
of the set. A case in point is the
substitution of new and more effi-
cient types of valves. Everyone
.must realise that of late the
efficiency of receiving; ‘valves has
been greatly . mcreaSed This may
"be proved by comparing the mutual
conductance or ‘‘factor of good-
ness '’ of various makes with their
counterpart of, say, two or three
years ago. Furthermore, . the

. methods employed for inter-valve
coupling have also progressed, and
the net result is a’ very much larger
joverall stage gain in amplifiers.

"y It is when applying these new

i

LOW FREQUENCY 50

By H. J. BARTON CHAPPLE,

Wh.Sch.. B.Sc (Hons.), A.CG.I. D.L.C.. AM.LEE,

Mr, H. J. Barton Chapple is a well
known authority on radio and tele-

vision. After completing a three
years’ course of study at the City &
Guilds (Eng.) College and amongst
other things being awarded the
Siemens Memorial Medal and
Premium for proficiency in Elec-
trical Engineering and the Henrici
Medal for proficiency in Mathe-
matics he took up a lectureship in
Electrical Engineering and Radio
at Bradford Technical College. On
resigning, he joined the Staff of Radio
Press Ltd., and subsequent]y acted as
consultant ‘to various radic manu-
facturers carrying out several designs.
Has made an intensive study of radio
and television and is still actively
engaged on this work. Contributes
to many wireless periodicals, journals
and newspapers. Joint author, of
“ Television To-day & To-morrow,"”
consultant to Television Magazine.

Practical Radio— Febmary 1932

and more . efficient ‘valves

receiver designed ongmally tb
operate with the older and less
efficient ones that.a trouble is often
experienced in the form of howling,
or that curious intermittent popping
that has earned for itself the title of
‘‘ motor-boating.”” It is unfair to
lay the blame for this trouble on the
new valve, for the fault in nearly
every instance is due to the fact
that the new valves are being used
in an old and quite likely inefficient
receiver. The only reason for the

ill which has arisen (it is known

technically as ‘‘low frequency
oscillation '’) is unwanted coupling
between stages, and this may arise
from any one.of several causes.

First of all there is the likelihood
that the L.F. transformers used for
inter-valve couplings are of a very
old pattern. If so, there may be a
magnetic leakage and, due to this,
a portion of the energy in the cir-
cuit of one transformer is trans-
ferred magnetically to another
transformer circuit. This is then
reamplified, and since the effect is
cumulative, we have the final re-
sulting oscillation upsetting the
receiver in a most unpleasant
manner.

Some low frequency transformers
exhibit one .or more °‘‘ resonance
frequencies,’’ and this is another
possible cause of low frequency
oscillation. This is especially so
with older pattcrns, there being an
unequal amplification throughout
the range of required frequencies.
At any one or more  definite fre-
quencies such transformers are
liable to give a degree of amplifica-
tion enormously greater than that
over the frequency band which has
to be covered. This fact, combined
with the higher overall amplification
obtainable with the more modern
valves, may easily give rise to the
difficulties mentioned.

The only real cure for oscillations
arising from either of the two cases
just mentioned is to substitute for
‘Continged on page 15

<
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the old and inefficient transformers
components of modern design’ an
high performance. :

Pursuing our investigation a
stage further, low frequency oscilla-
tion is caused frequently by elec-
trical coupling between circuits due
to a fairly high resistance common
to more than one circuit. Usually a
portion of the high tension battery
is common to two or more anode
circuits, and if the resistance of
this common portion is high, the
alternating voltage drop across it
due to the current in one circuit will
be impressed upon other circuits
with the result that energy will be
fed back from one circuit to another
and cumulative amplification, with
consequent oscillation, produced.
The cure in this case lies in ensur-
ing that the various high tension
voltages used for the set are
obtained through separate voltage
~ dropping resistances from one
maximum' tapping on the H.T.
battery or battery eliminator.

If a type of eliminator not in-
cluding such provision is to be
used, or if the high tension supply
is obtained from dry batteries, it is
necessary to feed the anode of each
valve from the maximum. tapping
of the eliminator or battery through

a separate resistance of such value
that the requisite voltage drop is
obtained. These resistances should
be by-passed to earth by a fixed
condenser of at least 2 mfds.
capacity somewhat as indicated in
Fig. 1.

Back coupling is sometimes
caused by the output leads,
especially if they are carrying a
large anode current. A certain cure
in this case is the adoption of a
choke filter circuit, as this diverts
the direct current component of the
total anode current and permits only
the audio frequency component to
pass through the leads.

Speaking generally, the tendency
to motor-boating is usual at a low
frequency, although actually these
popping noises may appear at inter-
vals of about one second, each pop
comprising a group of frequencies
which may be id the neighbourhood
of a hundred cycles per second
according to the characteristics of
the particular circuit employed.

In those cases where one is using

an inferior amplifying device which |

does not amplify the very low fre-
quencies, motor-boating may be re-
moved as far as audible sounds are
concerned. Since the effects of
such a tendency are present, how- |

15

ever, they must, and actually do,
affect the shape of the overall
amplification curve of the receiver.
Furthermore, it has been proved
that motor-boating often has a
greater tendency to occur in those
receivers in which the first stage is
resistance capacity coupled. This
may be due to the fact that in such
sets the signal on the plate of the

-detector valve is in the opposite

direction from that on the plate of
the output valve at the same in-
stant, whereas, if both stages are

-transformer coupled, the signal is in

the same direction.

For this reason, if one reverses
the secondary connections of the
transformer, the normal condition
as regards signal direction is pro-
duced, but one is bringing into
force a kind of low frequency re-
action which may alter the shape
of the amplification curve. Hence,
although this method is compara-
tively satisfactory as a palliative
for motor-boating, it is not always
to be recommended as a cure.

It will ‘be appreciated from these
remarks that motor-boating is
usually the outcome of a defect in
the source of the H.T. supply.
While this may be minimised, and

Continued on page 16
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On the Low Frequency Side continued
from page 15

" in some cases avoided, by the pro-
vision of large by-pass condensers
alone between each 'H.T. tapping
and earth, it may sometimes arise
that the internal resistance of the
condensers used is -sufficient to
cause the trouble. To -get really
satisfactory results decouple the in-
dividual circuits in the manner
suggested prev1ously and shown in
simple form in Fig. 1.

While on this topic let me give
just one further cause of motor-
boating. This is the existence of
high frequency currents in the low
frequency portion of. the receiver.
No detector valve works at 100 per
cent. efficiency, and in all receivers
a very small amount of high fre-
quency energy passes the detector

valve into the low . frequency
amplifier.
In most instances .undesirable

effects due to this high frequency
energy can be avoided by by-pass-
ing the H.F. pulses tp earth
through a small condenser of about
.0001 mfd. capacity, either fixed or
of the semi-variable type, after
having first checkmated them with
the aid of a high frequency choke
included in the detector anode
circuit as indicated in Fig. 1.

While on the L.F. side it is

such names as grid bias, amplifica-
tion factor, impedance, slope or
mutual conductance, and so on.

Which of these characteristics
determine the suitability of the
valve as a power amplifier, and on
what basis should the merits of two
valves be compared?

Before answering these questions
it is advisable to consider for a
moment what happens in a power
amplifier. Imagine a set is switched
on (filament, G.B. and H.T.) but no
signals are being received. A steady
direct current will flow in the cir-
cuit consisting of the source of
H.T. voltage, the loudspeaker, and
the anode to filament path of the
power valve.  This direct current
will, of course, produce no sound
in the speaker except a click when
switched on or off.

When signals are received, how-
ever, impulses at low frequency,
corresponding to the sounds pro-
duced before the microphone, will
be applied to the grid of the power
valve, and will set up variations in
the current flowing through the
speaker. These variations follow
exactly (or-should do if distortion is
absent) the impulses applied to the
valve grid. The power available to
operate the speaker, and therefore
the volume of sound obtainable,
depends entirely upon the extent of
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opportune to mention another very
important point, namely, that deal-
ing with the choice of valves for a
‘power amplifier. Owing to the
number of valves on the market,
difficulties often arise in selecting
the power valve best suited to one’s
needs. Complications arise because
of the multitude of figures regard-
ing the valve’s published character-
istics, and these include generally

|

the wvariations in the anode current
of the power valve and not upon
the actual value of that current.

In other words, the movement of
the diaphragm (or the moving coil)
of the speaker depends upon the
‘“ depth of modulation,’’ that is, the
amplitude of the audio frequency
variations in the anode current of
the power valves, better known as
the A.C. output of the valve.

Practical Radio—February 1932

‘Other things being equal, the
A.C. output of a valve can be in-
creased by increasing the extent of’
the voltage variations applied to the:
grid, but there are limits beyond:
which the *‘ grid swing '’ cannot be-
increased without introducing dis-
tortion. There are, however, other.
factors which control the A.C. out-
put of a valve. These are its ampli--
fication factor and impedance.

Space does not permit a fulk
analysis of these two quantities, but
speaking generally, it may be said
that under identical working con-
ditions, a valve with a high amplifi~
cation factor and low impedance
will give a greater A.C. output than
a valve with a lower amplification

,factor or higher impedance.

The mutual effect of the amplifi-
cation factor and impedance is ex-
pressed by the ‘‘ mutual conduct-
ance ' or ‘‘ factor of goodness *’ of
the valve. When selecting a power
valve, therefore, the valve of higher

mutual conductance will be pre-
ferred. Of two valves having
approximately equal mutual con-

ductance, the one having the higher
amplification factor will be better.
By using a valve with a high
amplification factor, less inter-
mediate ampllﬁcation between the
detector and power valve is neces-
sary, and the risk of introducing

distortion is correspondingly re-
duced.

SUBSCRIPTION
RATES

1/6 per annum Post Free

ORDER FORM

This must be handed either to your
newsagent or sent direct to :

PRACTICAL RADIO,
7 Fisher -Street, London, W.C.1.

Please send me PRACTICAL
RADIO for 12 months commencing

with the.......ccoiiiiiini.. eoggoot 1ssue

for which I enclose................. et

Address . coovieiiiiiiis 14
Dateis -3 aebis - Ll AT o ST e 1932

The Query “Dept. Now only 6d.

Apologies ,to those" Teaders whose
queries were not answered by return—
we were snowed under. This depart-
ment so obviously fills a need that we-
have decided to reduce the fee to 6d.
per inquiry.
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.WATMEL BINOCULAR

In the Watmel Binocular H.F. Choke"
B 'H'F‘ CHOKE D.X.3. every detail in design has been carefully

PO AT RN investigated. with a view to obtaining the
rreatest possible efficlency in high-fre-

quency work. Very low self-capacity
and am extremely restricted field.

Type D.X.3. ° °
Inductance L 200,000 mil. o

Self Capacity ... - 1.6 m.mfd,
D.C. Resistance <> 1,400 ohms.

THE Price 4/- ,
NEW WATMEL POTENTIOMETER ol
This resistance is specially wnund on a

tapered former which gives a perfect
square law reading  Note the points;—

1 Polished pointer knob. N 1

2 Emwraved Bakelite front plate. There’s no ex¢use now fxr using che’%p Srg

3 Wire wound former. C.
N B. The resiotancs is WIRE: NOT doubtful condensers. genuine T.
compound with wire contacts It Is costs no more. When a set designer
specially wound on a tapered former. . . s

4 Large contact plate. specifies a .0003 mfd. fixed condenser he

5 Contact finger—Phosphor Bronze P

6 One-lhole ﬁxingf—Brgss bearieg bush assumes you will get a .0003 mfd. exactly,
resulting in-perfect bearing. i .

7 Bakelite case, protects winding. not about .0003 mfd. Be certain yourself

8 Back self-cleaning contact. . o d

9 Insulating bush to insulate spindle Of getting a condenser
from panel. f o] . T.C. C. MICA

10 Stops at end of wiring. of guaranteed capacity CONDENSERS

Any resistance up to 50 000 ohms stand- | T c C Ask

ard wiring,5/6. Square Law Type 6/6 =get a 0 TR U Flat Type

. 'n;lz'dwnrv‘ljzil. RESISTANCE for T.C.C. always

pecia esigned for use in any curcui

r.quirin); a})n-in:u'ctivle wirel-woung and be sure. Here mid, !

esistance. Wound on selectional space

;msbi:iz:ls—emounted to allow for free air are the DCW prices.

i i .0001 to 0009 | 1
cooling—values and current capacity

clearly marked. 100 ohms—100,000 ohms.
Price 1/6 to 4/- A 011 to.004 1
._If you cannot gel these Watmel Products af your dealer write direct to us :— 005 to 006
] n ] o ag

ALL'B“’T’” Tested 10 00w, D.C.

to work at 250v. peak.
CONDENSERS RN Enname

, Watmel Wireless Co., Ltd.. Imperial Works, High Street. Edgware. Advt “Telegraph Condenser Co., Ltd. 9794

Telephone : Edgware 0323 Q Works 2 Farm Road, N. Acton. London, W.3

E_ -~ _ __ _—— _—_ _————— —_ -]
M.C, 62

~
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Additional prizes to radio deal-
ers who Supp y kits to the first

three nrize winners—£5 0 0,

£3

1

@

(3)

)

(6)

(6)

Y]

0 oand £2 0 0.

RULES :—

Every entry for this competition
must be accompanied by an entry
form cut from the current issue of
* Practical Radio."’

Every entry form must be accom-
panied by a receipt for the purchase
of a Cruiser 3 kit at the full fixed
retail price of 69/6. <RI,
The closing date for entry to this
competition is March 30th 1932,
Competitors whose entries are re-
ceived not later than the first post
on March 31st will be eligible.
Answers to the questionnaire must
be posted to reach us not later than
April 16th,

No correspondence can be entered
into regarding this competition and
the decision of the judges is final
and binding.

No employee of Practical Radio
Publishing Co., or any associate
Company will compete in this

competition.

No 'one connected, or employed in
the wireless trade will be eligible to
compete

I have read and agree to abide by the rules and conditions of this
Competition.

N L@ e e oeeoseennnesoncuenneeassssstassnessasssnssnsasssosonessasessantassonsonssossnnsosssesnssssssas

Address.

-----—-ENTRY FORM---------—7

To:—'"CRUISER 3 COMPETITION,

WHAT YOU HAVE TO DO

Buy one of the new Cruiser S.G. 3 kits from your local radio dealer
and get a receipt for the purchase price.

Build the receiver, taking care to follow the wiring diagrams
accurately and make as neat a job as you can,

Fill in the form below and post it with your receipt to:—*‘Cruiser
S.G. 3 Competition '’, Practical Radio Publishing Co., 7 -Fisher
Street, W.C.1.

On receipt of your entry form a questionnaire will be sent you,
which you will have to complete and return, with a statement
signed by an independent witness, testifying to the accuracy of
your replies.

From your answers to the questions, the judges will decide whether
your set should be sent in for their examination,

Read carefully the rules set out in the column on the left of this page.

Prizes will be awarded by a system of marks for :
1. Neatness of wiring.
Care in assembly.

3. A Constructional Criticism of the kit in
100 words.

(Literary merit will not be taken into consideration)

JUDGES: H. J. Barton Chapple, Wh.Sch., B.Sc. (Hons.). A.C.G,I.,
D.I.C., AM.LLE.E.
Leonard Norris (Late Wireless Officer, R.F.C.and R.A.F:)

Practical Radio Publishing Co.,
7 Fisher Street, London, W.C.1.

S — S S ey m— G S T M
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THE
CLUISEFD
SCLREENED CLID

3

As British and as far reaching as the Royal Navy
Designed in the Triotron Laboratories
Sponsored by H. J. BARTON CHAPPLE,

Wh.Sch.,, BSc. (Hons.), A.C.GI, DILC, AMLEE.

The Cruisers 14 Big Guns:

1.—All-metal chassis. 8.—Simple wave change

2.—Simplified construction switching.
and wiging. 9.—Extraordinary selec-
3.—No soldering required. tivity.
4.—No hand-capacity. lo-—s:(izptlonal sensi-
S=No stayuiccl IR 11.—Pure fuil tone.
terence.

12.—Pentode output alter-
6.—Matched Tuning.

native.
7.—Precision tuning by 13.—Low initial cost.
one knob. (200/600
metres, 1,000/2,000 14.—Economical battery
metres.) consumption. 8 m/A.
The Cruiser S.G.3 kit is the | capacity, no stray-field interference | highest degree of sensitivity with

result of months of careful thought
and preparation.

There have been cheap (and nasty)
kits, good (but expensive) kits,
but never such an expensively
built and technicdlly efficient kit
designed regardless of expemse at
such a ridiculously low price,

In factory-built All Mains Re-
ceivers the all-metal completely
screened chassis is an established
fact. Simplified  construction.
simplified wiring, complete cutting-
out of the once dreaded hand-

—these are some of the advantages
of the all-metal chassis.

We have put all the Iatest
developments of the up-to-date

[ Mains Receiver into this battery
kit, and this explains its astonish-
ing efficiency.

The metal chassis,
baseboard wiring, specially de-
ysigned square screening boxes,
screened condenser and metal-
coated S.G. and Detector valves,
make it possible to achieve the

with sub-

perfect stability.

The coils of the two tuned cir-
cuits of the S.G. H.F. stage are
exactly matched by means of pre-
cision tests. The *‘ Polar Uni-
knob ** condenser with its two fine
adjustments, ensures perfett gang-
ing over the whole range of both
frequency bands.

The Stal type P. L.F. trans-
former gives perfect reproduction of
all audible frequencies.
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CLUISEDR
SCREENED ERID 3

€9/6

Less Valves

H.P. Terms: 7 payments of 11/

We fullyv realise our | The Kit justifies the

responsibility choos- name.

ing a British Battle Look at the straight

Cruiser as the ‘Motif’  clean design of the
. Top Deck!

of our

Kit,

Crecuir DiacrAart oF tHe CRUWSER S.G. THREE

R4 A3A2| A/

-0003

NI+
Q
HT+3
HI+2
HECHOKE < i
DIFFERENTIAL
ERACTION e S
0oor (_1 Y0003 -
AFD MFO 9%
S X
90
0003
MED V?
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7
7
MFO
5 E [ H.T-
: gg 6.8~ >
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) 39
8¢
S
S
¢ 7 T
= 1 ) R
7

Between Deck

Look at the splen.
didly designed yet
simple layout *“ Be-
tween Decks ™ !!

COMPONENTS

RETAIL PRICES
£ s.d.

Ready-drilled Chassis, complete
with nuts and  bolts, etec.
Stal. .- o 2l 85 .o

Twin-gang Condenser .0005 (each

section) (Polar Uniknob) .. X

.0003 Differentlial Reaction Cond-
denser (Polar) 5o s 00

Pair Cruiser Coils (E.L.S.) .. N

.0003 Condenser, Type S. (T.C.0.)

T.C.C.)

[

-

SCEN ¥ SO OO mbhmEmly = W2

.0001 Condenser, Type 34 (

L.F. Transformer (Stal) ..

3-point Switch (Goltone)

2-point Switch (Goltone) ..

2 Megohm Grid Leak (Daly)

H.F. Choke, D.X.3 (Watmel) .
4-pin Panel Mounting Valve
Holders (Clix) . ¢ 5|

5-pin ditto - 18 -

10,000 ohms wire-wound Resistance
{Watmel) s Ex- - -3

1 1 mfd. Flat-mounting Condenser
(T.0.0) F6  Gooo - JES

1 Preset Aerial Condenser (Goltone)

7 Sockets. (Clix) . ol

5 Plugs (Clix)

Sundries—

Battery Cord, G.B. Leads, S.G.
Caonnector, Connecting Wire

Stal. . .o . an

-
BOUNTARRNSS S &

B9 bt s b s s s by

——
It

‘-
qODH © SO &

S0 © o5 SCOoCOoeSe = O
[

¢ 3 ¢

£3 9 6
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ASSEMBLY
INSTRUCTIONS

A screwdriver, a pair of
pliers, an old knife and
YOU CAN'T GO WRONG

The construction of the

actual
“ CRUISER S.G. 3” is so simple that
anyone can assemble and connect up
the components in a couple of hours.

The use of a drilled metal chassis
predetermines the exact position of

each component, and the wiring
diagrams show how and where to make
each connection. Every connection is
numbered, and if the wiring is carried
out in numerical rotation each wire
can be checked as you proceed.

First, of course, the components must
be mounted in position, as shown on
diagrams, commencing with the re-
action condenser and switches on the
panel.

Reference to the wiring diagrams will
show you that a short piece of bare
wire (A and B) must be connected to
one terminal of each switch and
clamped behind the bakelite base, so
that a direct contact is made with the
chassis when the switch is tightened
down. Make sure that you have the
switches in their correct positions, i.e.,
the 3-point switch on the left and the
2-point switch on the right facihg the
panel.

Next, bolt into position the four
components underneath the base-plate,
the 10,000 ohms Tresistance, .0003 flat
condenser, 1 mfd. condenser, and the
pre-set. aerial condenser on the left
side of chassis in the centre bakelite
strip.

At this stage fix the 7 sockets sup-
plied with the kit, the two loudspeaker
sockets on the bakelite strip on the
right, the four aerial sockets in front
and rear bakelite strips on the right-
hand side. The earth socket is fixed
direct to the chassis in the hole behind
the Al socket.

Now reverse the chassis and fix the
transformer, H.F. choke and twin-
gang condenser, .0001 condenser and
both coils into position. The diagram
clearly shows the correct position for
these components. Pay special atten-
tion to the transformer and tuning
coils because if these components are
connected wrongly disaster will follow.
One coil is marked “ Aerial” and the
other one “H.F.” The aerial coil is
mounted at the front of the chassis,
and the H.F. coil at the rear imme-
diately behind the first one. The
transformer must be mounted so that
the letters A. and H.T. face the coils,
with G. and G.B. towards the valve-
holders.

Now for the wiring. First the six-
way battery cord. Each wire is dis-
tinctly coloured and is ringed at one
end to facilitate connecting, and
marked accordingly on the diagram.
The white H.T.- lead No. 3 is con-
nected to chassis together with con-
nection No. 36 by the rear fixing bolt

:
S

of ganged condenser, as marked on
diagram No. 1.

Now follow through the remainder of
the numbers, checking each wire care-
fully as you proceed. Each wire may
be easily fitted in the following
manner. Take your coil of Lacoline
wire, measure the length of wire re-
quired and cut it off, allowing a little
extra length to bend round the ter-
minals. Then with an old knife, re-
move the insulation by rolling the wire
between the knife blade and the
thumb, sufficiently to cut through the
insulation, and slip the insulation off.
The wire may then be looped round
the terminals and secured by screwing
down the terminal.

A few connections require special
mention.

No. 12 is the 2 megohm grid leak
which has its connecting wires already
joined, and can be fixed in position
very easily. No. 14 should be raised
well above the baseplate, being brought
up straight from the terminals of the
resistance and then bent to go straight
to the reaction condenser.

No. 16 is a piece of flexible rubber-
covered wire which is connected to the
pre-set aerial condenser, and passes
out through a rivet hole in the side
of the chassis. One of the aerial
plugs provided should be attached to
this wire outside the chassis.

Nos. 17, 18, 19, 20, 21, 22, 23, 24,
28, 29, 30 and 31 all pass through eye-
letted holes (each one marked with
corresponding letter on both diagrams)
in the chassis, and care should be
taken that the insulation is not
scratched at the point where the wire
goes through the chassis. Each wire
should be bent in such a way that it
passes cleanly through the hole with-
out any strain being put upon it. This
sounds rather difficult and unneces-
sary, but actually it is simple enough
to carry out, and necessary because
the position of each wire has been
carefully thought- out, and we want
you to get exactly the same results as
we obtained with the original
“ CRUISER 3.”

No. 33 is a piece of flexible rubber-
covered wire for connecting the top
(anode) terminal of the screened grid
valve. No. 34 is the flexible wire with
the black plug attached, and No. 35
bears the red plug.

Now fix the square screening covers
over the coils, allowing the wires Nos.
32, 19, 25 and 26 to pass out through
the small nicks provided.

Full operating details are given else-
where, but an explanation of the
various aerial tappings will enable you
to get the best out of your CRUISER.

There are four aerial tappings, three
of which are taken direct to the coil.

|
I

The fourth connects via a pre-set con-
denser to any of the other three, giving
you & choice of six different degrees of
selectivity. On the medium wave
band A3 is the tapping to use under
normal conditons, A2 is for increased
selectivity. In districts where excep-
tional selectivity is required, the aerial
should be plugged into Al and the
plug from the pre-set condenser should
be inserted into A2 or A3. The selec-
tivity can then be varied over an ex-
ceptionally wide range by unscrewing
the knob of the pre-set condenser,
Incidentally this condenser is a very
efficient volume control.

This arrangement was found to be
most effective when the set was tested
in a district a few miles from the twin
transmitters at Brookmans Park. The
same procedure may be used on the
long wave band, but here you have
additional tapping A4, which is for
the long wave band only. On this
wave band the series condenser also
prevents any possibility of interference
from powerful medium wave local
stations.

Extensive tests have been carried out
at the Triotron laboratories to find the
best possible combination of valves.
After several adjustments, the circuit
was finally built round the combina-
tion 072, SD2, YD2.

The a.c. impedance of the tuned cir-
cuits is matched to the screened grid
type 072, ensuring high gain and effi-
ciency in the H.F. stage.

The metal-coated types in the H.F.
and detector stage permit the set to be
adjusted to maximum sensitivity with-
out danger of instability.

The steep-slope output valve type
YD2 (or the new type E. 235) will
handle considerable inputs without
trace of distortion.

The total H.T. consumption of the
circuit using the correct TRIOTRON
types is 8 milliamps, an extremely low
figure, which ensures maximum ser-
vice from your H.T. battery. If the
H.T. voltage on the power valve varies
_rrom the value given in the operating
instructions on page 26, grid bias must,
o( course, be adjusted in accordance
with the valve maker’s rating, but be
sure to switch off the set before re-
moving the G.B. plug.

If full amplification and volume is
not required, type YD2 may be replaced
by type ZD2, which has considerably
lower H.T. and L.T. consumption.

For the benefit of those who wish to in-
crease the amplification of the recelver at
slightly increased H.T. consumption by using
a pentode valve, we have fitted a 5-pin valve-
hplder jor the power stage. The only aitera-
tion mecessary is to connect the centre pin of
the 5-pin valve holder to the plate pin (P).
It is, however, essential to use TRIOTRON
Pentode, type P. 215 only, otherwise distortton
may occur,
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TEST REPORT
by
BARTON CHAPPLE

Wh.Sch., B.Sc. (Hons.). A CGI, D.IC., AMIEE.
YOU can get equal results!!! And
this result was ob.

tained on a purposely mediocre
aerial 6 miles from Brookmans Park

The Editor of “ Practical Radio”
asked me to test out thoroughly the
Cruiser Three battery set, designed by
Triotron Radio Co., Ltd,

I understand that this receiver is the
first of a series of designs which is being
prepared, so let me say at the outset
that as a result of a very searching and
thorough test 1 can only say that if the
other designs live up to the standard
of performance of this first one then
potential constructors will have every
reason for congratulating the designers.

The tests, which spread over a com-
paratively long period, were undertaken
in a district which is normally bad for
reception purposes, the situation being
only about six miles from the powerful
twin Brookman’s Park transmitters.
Furthermore, the aerial system employed
was purposely of only mediocre efficiency
so as to make the tests more thorough in
character.

My first impression of the set in
question was a very pleasing one as the
components, mounted above and below a
metal chassis, had been symmetrically
disposed, while the amount of wiring had
been reduced to a minimum. I learn
also that this receiver will be supplied in
kit form at the remarkably low figure.of
£8 9s. 6d. (ex valves), together with very
complete instructions for building.

The coils are well matched and tuned
by a twin ganged condenser, while wave
changing from medium to long waves and
vice wersa is effected by a simple push
pull switch. *“ Trimming ” is allowed
for on the ganged condenser and this is
very effective.

One very outstanding feature is the
admirable provision for selectivity.
There are two tappings on the medium
wave section of the aerial coil and a
further one on the long wave section. In
addition, a semi-variable condenser has
been included, so that with this combina-
tion adjustments can be made on site to
suit every condition of selectivity
desired.

The reaction control uses the modern
type of differential condenser and is quite
smooth in operation, while the total plate
current consumption—using the two volt
valves specified—is only 8 to 10 milli-
amperes.

Reproduction with this set, when used
in conjunction with a good:loud speaker
(1 employed both a double cone and an
expensive permanent magnet coil) was
really very commendable, there being no
sign of distortion when the valve voltages
had been correctly adjusted.

Bearing in mind the exceedingly low
figure at which this kit is marketed I

am_pleased to say its overall performance
is remarkable. During the course of my
trials I was able to tune in eighteen
stations on the long and medium waves,
each of which could be listened to in
comfort on a Joud speaker in the average
sized room. To give details of the exact
stations received, to my mind, is always
misleading to the reader for the recep-
tion of foreign stations varies so much
in different localities. However, in any
district, the constructor is assured of a
good choice of programmes, both British
and Continental.

OPERATING INSTRUCTIONS.

Installing and operating the Cruiser
Three is very straightforward. Connec-
tions to the H.T. and L.T. batteries are
simplified by the use of a six-way battery
cord. Join the two spade tags to the
two volt accumulator terminals—red to
red and black to black.

A 120 volt H.T. battery is preferable
to the 100 volt one and having procured
this insert the plugs in the following
sockets : —

(1) White into H.T. -

(2) Blue into 75 volts.

(3) Green into 90 volts.

{4) Red into 120 volts.

The grid bias leads are at the right-
hand corner of the set, and the voltage
required in this instance is from 71 to 9
volts.

The three Triotron valves should be
inserted in their respective sockéts,
VI—072, V2--SD2, M.S.. V3—YD?2 or
E235.

Now connect the loud speaker leads to
the two plugs provided and insert them
in the appropriate sockets on the right
side of the set. Join the aerial and
earth leads to their appropriate plugs,
and insert them in the marked sockets.
Now insert the plug from the semi-
variable condenser into one of the three
sockets mounted together, turn the re-
action knob (lower centre) to its minimum
setting (as far as possible in an anti-
clockwise direction), set the push pull
switch on the left for your own local
station, 7.e., in for long waves and out
for medium waves, and switch on the
set by pulling out the switch knob on the
right.

By turning the larger of the two centre
knobs tune in your local station. Now
adjust both the plug position for the
aerial sockets and the value of the aerial
pre-set condenser to give you comfort-
able volume; and you wi}ll be delighted
with the result.

To search for other stations, turn the
reaction knob in a clockwise direction
until the set oscillates (you will not cause
any interference with your neighbour’s
set with this Cruiser Three) and then.
starting from a zero setting on your
condenser dial, gradually increase the
dial reading until you hear a shrill
whistle decrease in frequency to zero and
then build up again. Leave the con-
denser setting at the ‘¢ zero’’ paint of
this whistle and reduce the reaction until
the set just ceases to oscillate. A slight
readjustment of the original tuning
setting may have to be made, and in
addition it may be advisable to alter the
aerial plug to another socket to get just
the volume and selectivity desired. This
process can be repeated as you go mp
the condenser scale and similarly with
the wave change switch in or out (de-
pending upon which wave range you
carried out your original test) the process
can be repeated.

Before carrying out any searching for
stations, however, it is really a better
plan to adjust the ganging of your con-
densers. This is best effected by tuning
in a fairly weak station at about the
middle of the scale (90 degrees). Then
slightly rotate the small ‘star -wheel”
on the left of the condenser chassis and
move the large tuning knob backwards
and forwards until this signal is heard
at its maximum strength. Repeat this
process with the other trimmer—that is
the small knob in front of the main
tuning knob.

Further adjustment of these *‘ trim-
mers ** should not then be necessary,
although if at all in doubt about a
station’s final signal strength a slight
readjustment may be made with the small
trimmer knob at the front of the main
tuning knob.

If these operating instructions are
followed carefully, and after all they are
quite simple, the user will become
accustomed to them in a very short space
of time. The most important points to
bear in mind are the judicious handling
of the reaction control (the smaller the
amount of reaction employed the better
the reproduction) and the taking full
advantage of the excellent selectivity pro-
visions made through the medium of the
tappings on the aerial coil (do not forget
that the aerial plug can be inserted: direct
into these tap sockets without having the
semi-variable condenser in circuit) and
also by having this condenser in series
with the aerial and joining the plag from
the other side of the condenser into any
of the sockets.
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WHAT

In our last issue we discussed the
** Internationality ’ of wireless
both in theory and practice. As a
matter of fact, the exchange of
ideas and their application in the
wireless field is far more numerous
and speedy than in any other
modern industry. We consider
it, therefore, our duty to give
our readers first-hand informa-
tion of radio’s latest developments
in all the big industrial countries,
because a new circuit, a new com-
ponent, or a new design introduced
to-day ‘in a far corner of the earth
and unknown here, may be adopted
as standard in a very short time.

A M E R I C A
By ¢ America ” we mean, of
course, the United States, which
at least as far as ideas and
design are concerned, dominates
both American continents. Now
that the American design is gaining
more influence in Europe, general
opinion tends to conclude that all
new ideas in radio come from
America. America has certainly
done a great deal to popularise
radio and to adapt new ideas to
mass production, but the funda-
mental ideas have almost invariably
come from Europe. For instance,
the Screened Grid and Pentode
Valves were both European inven-
tions, and were first industrially
exploited in England. The design
of the up-to-date American receiver
is based on three main points :(—

1. Chain broadcasting on
medium wave band only.

2. Public demand for a self-
contained set which at the same
time has to be part of the furniture
of the room in which it is used.

8. Public demand for an all-
electric set in accordance with the
general American slogan ** electrifi-
cation.”’

Without exception all American

receivers “are fitted with moving
coil speakers which can work and
require much greater amounts of
energy than the moving iron type.
An undistorted output of
2,600 mW. is quite usual average
for a modern American receiver.
To obtain this high undistorted out-
put from the small aerials used in
the crowded cities of the East and
Middle West, the receiver must
have very high amplification which,

on the other hand, results in a
high noise level caused by - the
amplification of ‘‘ statics’’ and

‘‘ tube noises.’’

The American receiver has in-
variably one L.F. stage only,
either single or push-pull. Last

year the L.F. stage incorporated a
3-electrode power valve with low
impedance, but this year all sets
have changed to pentodes.
Although the pentode is much more
sensitive than the triode, the
greater part of the amplification
must still come from the H.F.
stages. Two or three H.F. stages
with three or more tuned circuits
are therefore the rule.” The econo-
mic design of this circuit arrange-
ment was only made possible by
the exclusive use of Screened grid
valves. All tuning condensers are
ganged, and numerous ingenious
arrangements have been devised to
ensure perfect ganging and uni-
formity over the whole tuning
range. Previously trimmer con-
densers were used to adjust the in-
dividual tuning condensers, but
now the adjustments are carried out
by bending the outer moving vane
of the particular condenser, which
has three or four radial cuts to
facilitate the adjustment. This
simple procedure has quite the
same effect as the use of separate
trimmer condensers and at the same
time means, of course, a saving in
production costs.

ARE THE OTHER COUNTRIES DOING?

Capacitive or inductive reaction,
as almost universally adopted in
European receivers, is entirely un-
known in American sets. This, to-
gether with careful design of the
aerial coupling circuit, reduces the
possibility of interference between
neighbouring receivers by radiat-
ing oscillations to a minimum.

Another vital difference between
American and European design is
the method of volume control. The
possibility of controlling the
volume of a receiver by varying
the grid bias applied to the H.F.
valve was, of course, well known
in Europe, but as far as I know,
never used in a commercially pro-
duced receiver. The main reason
for America to adopt this method
universally is probably the ease
with” which it lends itself to auto-
matic control and not any particu-
lar advantage over our methods.
Automatic  volume  control is
carried out by automatically vary-
ing the grid bias on one or more
of the H.F. valves in sympathy
with the strength of the received
signal. A number of resistances are
connected in series with the grid
bias resistance which defines the
minimum bias for the screened grid
valve.  Through the resistances
flows the anode current of the
detector valve or of a separate
volume control valve.

If the detector valve is used to
control the volume it must work as
a 2-electrode detector, that s to
say, it acts as rectifier only, but
does not amplify the rectified
signals. Usually the amplification
of H.F. stages ‘is sufficient to pass
signals on to the power stage
without detector amplification, in
some receivers a dual detector stage
is incorporated, the two detector
valves being so connected that one
acts as a 2-electrode rectifier and
automatic volume control valve and
the second one as L.F. amplifier
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for the rectified signals. As this
arrangement means, however, an
additional valve, it is usually pre-
ferred to let the detector work in
its conventional circuit and to use
a separate volume control valve,
the grid of which is capacitively
coupled to the output from the last
H.F. stage.

When a signal is tuned:in on the
receiver, anode current will flow in
the 2-electrode detector or in the
volume control valve, this current
flows threugh the resistances con-

“nected in series with the grid
bias resistance and the voltage
«drop across these resistances is
added to the normal grid bias of
the H.F. valves. On very weak

signals only little current flows
through the detector-rectifier (or
automatic volume control valve)

and the voltage drop across the
resistances is small. On very
strong signals, however, an appre-
ciable current flows ‘through the
detector rectifier, causing a larger
voltage drop’across the resistances.
which is then added to the normal
‘grid bias of the H.F. valves. This
will move the working point on the
characteristic of the valves towards
‘the lower bend thereby reducing the
amplification of the H.F. stages
and the input to the detector stage.
Variations in signal strength thus
cause a continuous change in the
amplification gain so that a prac-
tically constant loudspeaker output
is maintained.

Automatic ' volume control is
sometimes known in' America as
'“ fading compensator ”’ because it
obviously tends to. compensate the
fading effect of distant stations as
long as the pick-up from the station
does not fall below the maximum
sensitivity of the receiver.

A disadvantage of automatic
volume control is the difficulty to
tune a powerful station exactly to
resonance because the volume con-
trol flattens the output so that there
is a uniform volume over a com-
paratively wide area, and it is hard
to judge where the peak should be,
by merely listening to the loud-
speaker. On the other hand it is
most essential to tune exactly to
resonance with modern efficient
band pass filter circuits because the
slightest deviation from resonance
means loss of side bands and
quality. To overcome this diffi-
culty most sets employing auto-
anatic volume control are fitted with

a visual resonance indicator in the
form of a milliameter showing the
anode current of one of the auto-
matically biassed .H.F. valves. For
resonance this current will, of
course, be a minimum. The tuning
meter is mounted in a reverse posi-
tion so that the maximum deflec-
tion of the needle indicates mini-
mum current and resonance point.

Lately, several manufacturers
have replaced the tuning meter by
the so-called ‘‘ tune-a-lite ’’ device,
which consists of a narrow strip of
reddish light, the maximum height
.of which indicates resonance. Com-
bined with this Neon light is a
special switch which cuts out the
speaker during tuning so that the
objectionable noise between the
stations can be avoided.

The extensive use of automatic '

volume control during the last two
years has clearly shown and greatly
amplified a serious disadvantage of
the Screened grid valve against the
3-electrode H.F. amplifier. The
Screened grid valve in the H.F.
stage tends to act as a rectifier,
‘and very weak signals off tune are
I sometimes sufficient to cause cross-
modulation of the frequency to
which the set is tuned. This ten-
dency increases, of course, as the
working point on the characteris-
tic curve is moved towards the
lower bend by increased grid bias.
All the disadvantages of the
Screened grid valve have now been
overcome by the introduction of
the *‘ variable mu '’ valve. The
variable mu is very similar in ex-
ternal appearance to the old
Screened grid type, but the control
grid is so designed that the ampli-
fication factor (Mu) varies logarith-
mically from maximum value to
practically 0 between 0 volts and
40 volts grid bias. The variable
mu is still practically unknown on
the Continent, but it has been
successfully introduced recently in
a number of British receivers.
Although  the receiver with
several tuned H.F. stages had
reached a stage of perfection in
America, this year's pioduction
has been universally changed to
the superheterodyne circuit.  This
change was not carried out because
of any special advantages of the
superheterodyne circuit, but' only
to create a new sales appeal. It is
true that the sensitivity of a super-
heterodyne can be made greater
than that of a tuned H.F. set but
| at the same time the noise level
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is increased. All superheterodynes
have pre-detector Screened grid
H.F. stages (variable mu valves)
and volume control is again
obtained by varying the bias on the
H.F. valves. Separate valves are
usually used for the oscillator and
the first detector stage. The
tuning condensers of all H.F.
stages are ganged together with the
oscillator condenser. Specially
shaped rotor plates in the oscillator
condenser make the use of the so-
called ** series-parallel padding ™’
unnecessary. The great number of

‘condensers on’a common shaft in

some of the receivers make the
whole condenser assembly liable to
damage during transit. All the
higher class American receivers
have therefore the shaft of the
condenser assembly mounted on
springs and rubber ‘blocks so that
the assembly - has . freedom of
movement-inside the receiver.

Trhe  intermediate frequency
stages usually incorporate two
Screened grid valves, and are tuned
to 120 kc. The second detector
and the L.F. stage in the super-
heterodyne receivers are of exactly
the same design as previously
described for tuned H.F. receivers.

The eliminator: part of all- Ameri-

can A.C. receivers.is similar to
LEuropean design. - It must be re-
membered, however, that the

smoothing circuit is designed for 60
cycles, so that it is sometimes not
sufficient for European conditions.
A mains choke is very often dis-
pensed with, the unsmoothed D.C.
being taken through the field of
the. moving coil speaker, which
acts as a perfect smoothing choke.
The fixed condensers in the smooth-
ing circuit have been completely
replaced by the electrolytic type
which gives better smoothing effect
and is ‘' self-healing,” i.e., after
a momentary breakdown under
sudden overload they return imme-
diately to normal working condi-
tion.

Battery operated receivers which
two years ago were believed in
U.S.A. to have gone for good are
lately coming into fashion again.
New 2 volt battery type valves have
been developed for motor-car
receivers, and these valves brought
new life in the battery receiver
design. One of the most interesting
battery receivers is an 8-valve super
heterodyne receiver which only con-
sumes 12 mA. H.T. This in-

Continued on Page 29
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credibly low consumption has been
achieved by using two high im-
pedance valves in push-pull in the
output stage which are so biassed
that they are using practically no
H.T. current. Each valve ampli-
fies, of course, only one-half
of the L.F. wave, but the push-pull
transformer is so arranged that both
together give perfect reproduction
of the audible frequencies without
H.T. consumption.

The same firm which has pro-
duced this interesting battery re-
ceiver has also introduced the D.C.
to A.C. inverter.
mercury vapour rectifiers (Thyra-
tron tubes) connected to a grid
oscillating circuit, it is possible to
convert D.C. to A.C. of practically
any periodicity and up to a power of
250 watts. With the aid- of this
apparatus all  powerful A.C.
receivers can be worked off D.C.
mains.

5 R A N C E

In France the influence of the
American type receiver has started
earlier and ‘has gone much deeper
than here. A favourable feature for
the American receiver in France
was a liking of the French radio
amateur for the superheterodyne
circuit. As a matter of fact, France
is the classical country of the super-
het, and many of our readers will
probably remember that one of the
basic patents covering the super-
sonic circuit is the French Levy
patent. Whilst there was a slump of
several years in superhet circuits in
this country, this circuit has never
gone out of public favour in France.
France was also leading in the
development of the double grid
valve as a combined oscillator and
first detector. This arrangement
was recently tried in several British
receivers but without great success,
because the use of a combined valve
for oscillator and modulator favours
the formation of higher harmonics

By means of two.

in the oscillator circuit which cause
one station to be tuned in on
several positions of the tuning dial.

Apparently this disadvantage was
not considered serious enough to
discourage the use of the double
grid valve in commercial and home-
constructed French receivers. The
French valve manufacturers are
producing a double grid valve both
for battery and mains operation.
The battery valve is either fitted
with standard 4-pin base and side
terminal or with B5-pin base, the
sécond grid being connected to the
side terminal or centre pin respec-
tively. The indirectly heated mains
type is either fitted with standard
5-pin base with a side terminal
for the second grid or with a pecu-
liar base where 7 pins are arranged
in a circle, the cathode having 2
svmmetrical lead-ins.

G E R M-A N Y

As in all technical matters, Ger-
many is following very fast in
American footsteps. The Console
type receiver with built-in moving-
coil speaker practically dominates
the market. The super midget
type, that is the extremely small,
combined receiver, which had been
introduced last year in connection
with the ‘‘ bar valves,”” has dis-
appeared and made place to the
ordinary size loudspeaker set incor-
porating usually three or four in-
directly heated A.C. or D.C. mains
valves.

The 4-valve type is very popular
in Germany, but there is a specific

()
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difference between the British and

the German 4-valve receiver. The
British receiver almost invariably in-
corporatés two Screened grid H.F.
stages and one L.F. stage, whilst
the German type has one Screened
grid H.F. stage and two L.F.
stages. The German arrangement
makes it easier to obtain greater
volume with good quality, but the
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‘pre-valve tuning circuits must be

very carefully designed to obtain a
selectivity comparable to the British
4-valve type.

Anode bend rectification is very
much in favour at the moment.
Screened grid valves-are very often
used in the detector stage. The
multiple valve (three in one) is still
manufactured by one firm which
also manufactures a special set in-
corporating this valve. By the way,
the idea of putting more than one
valve in one glass bulb is now being :
tried out by a factory in Eastern
Europe and by at least one firm in
the United States.

The - superheterodyne receiver
could not gain much ground in
Germany. It appears that the
ordinary 4-valve receiver with very
carefully designed band pass filter
aerial input is sufficiently selective
for German broadcast conditions.

A U S T R | A.

Austria, which since the war has
lost much of its importance as an in-
dustrial centre, still keeps up its
position as one of the leaders in
wireless technique. A great number
of very well designed receivers
following British, American and
German design is produced by its
factories, which supply nearly the
whole of the demand cof the Eastern
European and Balkan States.

An entirely new departure is the
adoption of the direct coupled cir-
cuit by two or three Austrian manu-
facturers. The direct coupled cir-
cuit which uses no coupling ele-
ment between detector and L.F.
stage, but connects the anode of the
detector direct to the grid of the
L.F. valve has been developed by
Loftin and White in America.

Although it was well known that
the Loftin-White circuit is able to
give better quality than any other
arrangement, it was never used in
great style for broadcast receivers
before.
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“ATLANTIC THREE”
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The ‘“‘Atlantic Three” Screened Grid
Short Wave Receiver

Constructional Details

for. Building this Powerful

Short Wave Receiver

Reception of short wave programmes s
Yapidly becoming more and more popular,
and the -production of a moderately priced

ghort ‘yv';lve recelver for home construction
Wwill be “warmly welcomed by many listeners
who are: interested in short wave programmes
and wish to build a powerful set embodying
modern principles. b .
. The' “* Atlantic Three’ has Dbeen . evolved
%o that reception of the principal short wave

stations ‘throughout the world is possible at .

good :loud-speaker strength, and the cireuit
employs a screened grid high frequency valve
coupled to .the detector valve by means of a
high ‘frequency transformer with- tuned
secondary. .

The detector stage is transformer coupled
into a,pentode output valve. Special atten-
tion has.been paid to the careful choice of
suitablé component 'parts so that maximum
efficlency is assured, and the wiring system
is the outcome of extensive experience and
preved - reliability.

The bullding of the set presents little
diffieulty, and the home constructor with
very limited experience can safely undertake
the work. The practical point to point dia-
gram shows the layout of component .parts
and placing of wiring and a theoretical cir-
cuit is also provided for reference purposes,
No "soldering whatever is needed, and the
aenly tools required to build the set are a
screwdriver and pliers.

CONSTRUCTION.

‘The first stage In assembling the set is to
ix the metal panel to the baseboard by
means of wood screws and the two panel
supports provided for this purpose. The
terminals are then mounted on the bakelite
terminal strip which is affixed to the rear
of the wooden baseboard. Valveholders, L.F.
transformer, coil base, fixed condensers, re-
sistance clips, etc.,, are next screwed in their
respective positions (as shown in layout plan).
The '¢0il base and L.F. transformer are
mounted on the #in. ebomite pillars, and it
‘should be borne in mind that the high fre-
quency choke and sundry fixed condensers are
not screwed to the baseboard but are sup-
ported by direct contact by means of heavy
gauge. wire, with other components. The two
variable condensers "are fitted to the metal
panel, which should be scraped quite clean (1
hole fixing) and the fllament push-pull switch
{s mounted similarly, and this switch should
be of such construction which allows for in-
stilation from the metal panel. The tuning
"dial is next fitted to the condenser spindle
and locked in place by means of two nuts
“which are located in the cone-shaped ebonite
cap on the face of the dial. When adjusting
‘this dial the condenser should be with the
vanes all “in’ and the dial reading set at
100 degrees. The control knob fs then fitted to
the reaction condenser by locking it into place
with a grub screw provided. Grid bias leads
should next be attached and the chassis is
then ready for wiring. Special care should
be taken to observe that the layout diagram
ts followed from point to point, and after
completing the work, a thorough check should
be made to confirm that the printed instruc-
tions have been followed, and the set is then
ready for test.

TEST AND OPERATION.

The valves recommended for use with this
receiver are Triotron 072, Triotron S8.D.2, and
Mullard PM22, and these should be inserted
n their - respective holders. A 2-volt
accumulator will supply the fliament current,
apd this should be econneoted te the low

Designed by Eddystone

Wave length Range
12/60 Metres

1 ®

Panet DrRIL NG LayourT

tension terminals on the terminsl strip, the
red terminal being takem to the positive on
the set, and the black to the negative one,
A 120-volt battery is recommended for high
tension. The screen voltage should be between
70 and 75 (HT +1 on terminal strip), the
detector 60-80-volts (HT +2), and the full 120-
volts should be connected to HT 43. A 15-
volt grid bias battery is required if 120 volts
are used on the PM22.

The aerial should not exceed 60ft. in length
and should be erected as high and free from
screening as possible. An earth is needed and
should be as short as 1s possible and of stout
wire, connected either to a main water pipe
or to a suitable earth tube well buried in

the ground. The aerial and earth leads should
be connected to their respective terminals om
the terminal strip, likewise the loudspeaker.
After making these connections insert in
the coil-holder a coll covering the wave-range
upon which it is desired to listen, and after
setting both condensers at zero (plates wull
“out’”) switch on the set by pulling out the
push-pull switch, and then slowly rotate the
reaction condenser control knob until »
“click” and slight ‘‘rushing sound” s
heard in the speaker. This will indicate that
the recelver is in an oscillating condition
and ready to pick up either telephony or
continuous wave Morse signals. With the set
just on oscillating point, slowly rotate the
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tuning dial until a whistling note is heard,
thus denoting that a carrier wave is being |
picked up. The reaction can then be slightly
slackened until the speech or music is re-
solved, and a final slight adjustment of the
tuning dial brings in the station at its best
strength. This is the easiest way of tuning
the receiver, and there is no risk of inter-
ference being caused to local sets when this
method is employed. A little practice, how-
ever, soon renders the listener competent to
fune-in stations with ease and once the
*“ feel ”* of the controls is mastered, reception
of even the weakest signals becomes a simple

Components needed for

- The

“ Atlantic Three” Short Wave Receiver

€t W & o

matter. |
s. d. s
3 Eddystone short wave
1 E lumin}
pgggf,"'onfﬂn. .!l;ym ."1:11 valve-holders teach) 1
drilled and finished X 2 Grid leak holders o0 0
:rown 6 6 | Teisen 3-meg. leak [}
.1 5-plywood baseboard.
i4in. by 8. ....,... = @ 2 .  .25-meg le(:?cm ol
1 Pair panel brackets, .
Eddystone .......... 16 lgg(:‘:ise?rmond grid con- N g
1 Eddystone 00016 mfd. O e, 3
short wave variable 2 ?gieg)rmond condensers
condenser ... ......... 10 6. (HXED) S g . (each) 1 s
1 Igranic indigraph dial 6 l&?ﬁ:m{gd t'éix;:nl::!:all'“ﬂp s o
1 RI Dux transformer .. 6 Wander plugs, wire,
1 TCO 1 mfd. condenser 2 10 flex, screws, nuts, etc. 2 o
1 TCC 2 mfd. condenser 3 10 ! Eddystone short wave
1 Eddystone short wave °°‘:‘ type 2LB, 10-70
HF. choke 3 0 metres b LW, 0 SN TN 3 0
. P I Eddystone short wave
1 Standard 6-pin coil case 2 @ coll,  type oY, 20.40
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=1 1 6
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ataes L Polar *“QJ" Reaction coll, type 2R, 40-60
condenser with vernier metres E 5 o

°

control .00025 - 9 &
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View of the completed Receiver

Total cost of partc £4 6 &
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TEST REPORT of The “ATLANTIC THREE”
Short Wave Receiver
by MANDER BARNETT, Vice-President International Short Wave Radio League.

that the inclusion of a potentiometer would reaction condenser also has no appreciable
be an advantage here, as it would allow the effect on the tuning and it is not necessary
detector stage to be adjusted to the greatest to ** follow up’ with the tuning condenser

The Eddystone short wave receiver to be
described is a three-valve receiver consisting
of an untuned screen grid H.F. stage, fol-

lowed by a detector and a pentode output
valve. The untuned H.F. valve is coupled to
the detector by plug-in high frequency trans-
formers which cover the normal short
wavelengths, The detector valve is coupled
to the output valve by the uswal low
frequency transformer, across the secondaljy
of which is a 250,000 ohm resistance. This
resistance lessens the tendcacy to threshold
howling, so common in short wave receivers.
Valves of the usual types are used and the
receiver will operate off dry batteries or a
high tension eliminator. In view of the fact
that both a screened grid valve and a pentode
valve are used, it would be advisable to use
super-capacity dry batteries, if no form of
mains supply is available.

The receiver was put on test and proved to
give good results, An H.T, voltage of 120
was applied to terminal * H.,T.3,”” whilst about
70 volts was applied to the two remaining
H.T. terminals. A number of the most popu-
lar short wave stations, including CT1AA at
Lisbon, R.W.58 at Moscow, and a Buenos
Aires Station were received at good strength.
The output proved sufficient to work a loud-
speaker at a fairly weak strength, but owing
to the fact that only one low frequency stage
is incorporated, the receiver would perhaps
be more useful when used with headphones,
even though a pentode output stage is used.

The reaction conmtrol was found to be par-
ticularly smooth, this being perhaps due to
some extent to the fact that the grid leak in
the detector circyit is wired to provide a
negative bias for the detector, instead of the
usual positive bias. Whilst this will be an
advantage, it also reduces the sensitivity of
the detector valve, resulting, as a rule, in
some loss of signa! strength. 1 think perhaps

point of seusitivity for any type of detector
valve " which might be used. I would also
have preferred the use of a high frequency
choke instead of the 250,000 ohm resistance
used by the makers in the aerial-earth circuit
of the screened grid valve. When the resist-
ance is used the receiver is more liable to
pick up a slight hum from adjacent mains
supplies, which is often present in short wave
receivers, even when the receiver is used off
batteries. 1 found this to be borne out in
practice 'and the substitution of a choke for
the resistance 'stopped all signs of a hum
which crept in when the set into
oscillation,

A receiver of this type can be used with
practically any type of aerial and will .not
suffer from ‘‘dead spots” on the tuning
dial, owing to the blocking effect of the
screened grid valve. The tuning is particu-
larly smooth and the reaction practically con-
stant” over the whole tuning range. The

went

each time the reaction condenser is adjusted.
The. receiver oscillated very easily but at the
same time was completely under the control
of the operator. The Triotron SD2 wvalve
proved particularly efficient in the detector
stage. If it is not desired to use a loud-
speaker, an ordinary three electrode output
valve can be used to replace the pentode

valve, with a consequent saving in high
tension consumption, The receiver was also
tested with a D.C. mains unit and there

proved to be no appreciable increase in hum,
whilst there were no signs of motor-boating.

I might add that the receiver worked per-
fectly with Triotron valves and they can cer-

tainly be recommended for wuse ~with this
circuit.

The receiver was unfortunately tested at a
time when short wave conditions were far

from good, but it should prove capable of
giving satisfactory performance under normal
conditions.

250-2.000 metres.

d

e PAULETTE

No coils to change. :
PRICE, with Switch @/~ post paid. Send stamp for FREE WIRING DIAGRAMS
of PAULETTE 3-VALVE SET. Easy to construct.

PAULL’S WIRELESS STORES,
43, Caroline

ALL

wave TUNER

Greatly improved selectivity and range.

Parts cost £2 12. 6.

Street, Cardiff.
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we outlined’ the
electrification in

issue
‘basic - principles of I
general and the conversion to A.C. mains

In our last

iin particular (see pages 13 to 15). We
found - that a wireless receiver requires
four different sources of electric energy,
one of which is the actual received
‘“ gignal,” whilst the other three (H.T.,
L.T.,, G.B.) can best be satisfied by
external D.C. sources.

‘I'he problem of the H.T. supply is com:-
paratively simple. The voltage on D.C.
main$ is continuous but not absolutely
constant, there are always slight fluctua-
tions due to higher harmonics. These
are removed by a smoothing circuit
consisting of a single or dual filter
choke with 2 MF condensers connected
across on either side. The various
anode voltages are obtained in the usual
way through series resistances or by
voltage divider. The maximum anode
voltage we can get in the receiver is
the mains voltage reduced by the voit-
age drop in the windings of the smooth-
ing choke. To obtain best results under
economic working conditions we recom-
mend the use of specially. designed
chokes only, such as contained in the
STAL D.C. ELIMINATOR KIT. The
Stal D.C, Eliminator, a photo. of which

is shown on this page, is supplied com-

plete with variable voltage dropping
resistances so that it can take the place
of the H.T. battery without alteration to
the set.

The L.T. supply represents some difh-
culties. With A.C. it is possible to
transform the mains input to any
desired voltage, higher or lower, prac-
tically without loss. With D.C. there
is no possibility of ‘‘ stepping-up,” we
can only reduce the input by using the
‘“ voltage-dropping ’’ method. For this

CWOR WX LimMINATON

,} !
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D.C. SENIOR H.T.
ELIMINATOR KIT

Price 40/-
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D.C. mains

method we connect a resistance in series
with the load so that the load current
produces the required voltage drop in
the resistance. This voltage drop is, of
course, a loss. The actual amount of
lost energy can be calculated by multiply-
ing the voltage drop (in volts) by the
load current (in amps).

It is clear that the usual I..T. circuit,
where all the valve filaments are in
parallel, cannot be used for D.C. mains.
We must try to keep the total filament
current as low as possible and the total
filament supply voltage high to reduce
the loss of energy referred to above.

To obtain this condition we connect
the filaments of all the valves in the
receiver in series, which, however, can
only be dome if all the valves have
exactly the same filament current. All
leading valve makers produce special
ranges of valves for series connection in
D.C. mains receivers, with fillament
ratings between 0.07 and 0.5 amp.

The diagram on this page shows a
straight three receiver (see also page 13
of previous issue) converted for D.C.
mains, using the TRIOTRON 0.1 amp
range of valves. The conversion can be
carried out step by step as follows:-

(1) Disconnect L.T.— from H.T -.

(2) Disconnect all grid return leads
{grid leaks, transformer) from L.T.
and remove G.B. battery.

(3) Disconnect G.B.+ from L.1.-.

(4) Remove the filament wiring and
rewire as shown in diagram.

It is not advisable to pass the com
paratively high I..T. current through a
L.F. choke, an electrolytic condenser
C is therefore used for smoothing.

To find the exact value of the voltage
dropping resistance R, part of which
may be replaced by Baretter lamp

Electrification of Battery Sets

= -

R.L., deduct the sum of the valve fila-
ment voltages from the mains voltage,
divide by the filament current and
deduct from the result the grid bias
resistances R! and R2. The value of the
grid bias resistances depend, of course,
on the H.T. voltage.

(5) Connect grid return leads (see 2) to
the new _filament wiring as shown on
diagram.

(6) H.T. remains connected to the
earth terminal in the set, but the earth
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lead must be removed from earth ter-
minal and fixed condenser (say,
0.05 MF.) connected hetween earth and
receiver.

IHIS POINT 1S VERY IMPOR-
FANT TO AVOID SHORT-CIRCUIT-
ING THE HOUSE MAINS.

{7) Connect the H.T. leads from the
receiver to the appropriate tappings on
the STAL D.C. ELIMINATOR,

(8) Connect I..1. tappings to the
mains, through a pair of fuses if
possible. It 1s important to connect

according to polarity shown on diagram,
to avoid damage to the valves.

For different circuits deviations from the
above routine may be necessary, Upon written
application wé shall be pleased to ive
exhaustive iuformation for each individual
case

ITAL

COMBINED
A.C.

ELIMINATOR
(H.T. & L.T.)

Price 70/-

Output 70 m/a at 175 volts
(This Kit Is suitable for A.C. Mains only).
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BRITISH
"MADE

and better
than ever !

Practical Radio—February; 1932

THE FAMOUS STAL ‘P.B.’
TYPE TRANSFORMER

The New Model STAL “P.B.” Low Frequency Transformer
in its handsome bakelite case is now BRITISH MADE!I
STAL “P.B.” is a firm favourite with Trade and Public alike,

and is used in thousands by Set builders everywhere.

We claim that STAL “PB.” will improve the performance
of any set using transformers costing double the price! Two
ratios: 3to |l and 5 to |.

- Specified In the Cruiser 8.G. 3.

—STAL.
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¢Jhe Correct

TRIOTRON Vlalves
for the Popular Kits

RECEIVER CORRECT VALVES
Cruiser S.G. 3 072 SD2M YD2, E235 or P215*
Formo Kit Triple Wave 3 HD2 TD2 YD2 or E235
Formo Kit 3 HD2 SD2 YD2 or E235
Telsen :

“Conqueror” 3

“Victor” 3 : HD2 TD2 YD2 or E235

‘“Commodore” S.G. 3 072 SD2 YDZ2 or P.215*

*“Empire” S.G. 4 072 HD2 SD2 ubD2
Meteor IlI. SD2 TD2 YD2 or E235
Radio for the Million 072 SD2 YD2 or E235
Cossor S.G. 3 072 SD2 YD2:or P.215*
Mullard S.G. 3 072 HD2 YD2 or P.215*

* Pentode alternative

There are no better Valves made
at any price

for Less W atts

ANNOUNCING

the new Stal 100% British-made First-Quality
Electric Lamps at LOWER PRICE than
ever before.

Made in one of the world’s most modern and
best equipped factories.

The new Stal gas-filled lamp gives more light
for less current.

The <sirdy Stal filament ensures longer life.

The NEW

SIAL,

B CLECTRIC LAMPS IS

Ask your Dealer
for the New
Stal Price List!
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We feel sure that many of our readers are
most interested to know more about the other
end of the mains which supply their elimina-
tors or all-electric receivers, we are therefore
most indebted to the Hackbridge Electric
Construction Co., Ltd., for their courtesy of
supplying us with these interesting photo-
graphs and descriptions.

The radio amateut will find in this article
many  familiar expressions, with different
meaniogs.

The “' Grid " of the National Grid Scheme
carries 182,000 volts—some difference against
the 9-volt grid bias or the grid of a wireless
valve t

Core and windings of a 45000 KVA trans-
former are also slightly bigger than those
of a L.F. transformer which works fractions
ot a milliwatt:

The rapid development of radio
has kept pace with the general
domestic and manufacturir g
demands made for electricity sup-
ply, and the problems entailed by
the rapid increase in loading in
recent years have had to be faced
by supply engineers and electrical
equipment designers, with a view
to increasing the size of generating
stations and the use of larger
generating units, such as turbines
and alternators, which has, of
course, entailed the use of larger
carrying capacity switches and
transformers, as. well as cables.
Tach year brings its increase in
demand for more electricity, and a
consequent train of problems are
set up by this.

The National *‘ Grid ”’ Scheme
has been designed by the Central
Electricity Board, with a view to
providing the interchange of large
‘blocks of power between towns
and districts, and thus ensuring the
maximum efficiency and the mini-
mum number of generating
stations. The inter-linking of the
*¢ Grid ™’ also provides alternative
sources of supply.

To permit this transmission to be
carried out economically, it is
necessary to employ high voltages,
and on the main *‘ Grid »’ lines,
the voltage has been standardised
at  132,000. London has a
secondary underground network of

66,000 volts, because of the special
demands of the metropolis.

As generating voltages are
limited, the most common figure in
this country being 11,000 volts, it
is necessary to step up the voltage
at the generating stations through
transformers to the overhead line,
and step down to the distributing
end through another set of trans-
formers.

Very great progress has been
made in the last five years in
power transformer design and
construction, in consequence of the
demands entailed by the ** Grid ”’
system for large units. At the
present moment there are being
constructed in this country the
largest power transformers in the
world.  These are destined for
Barking ‘‘ B’ generating station,
and have a rating of 93,760 k.V_ .A.
They are 3-phase units, and have
a ratio of 12,500/33,000 volts.
Each unit will weigh 130 tons,
excluding the bank of coolers,
which are necessary to cool the oil
which is circulated through the
transformers.  Each unit will be
26ft. long x 10ft. Gin. wide x 20ft.
high.

The continuous rated output of
these transformers is 103,125
k.V.A., which is equal to 139,000
h.p.  These transformers will be
used to supply the County of Lon-
don Company’s network from their
new section of the Barking
Generating Station, and will not
only be the largest, but the most
efficient transformers in the world.
Their efliciency at full load will be
99.47 per cent.

Some of the problems having to
be met with in the design, con-
struction, transport and installation
of large units of this character will
be appreciated from the fact that

Practical Radio—February, 1932

the bursting stresses on the high
tension coils under short circuit
conditions are ‘equal to 40 tons.
Very great care has also to be
exercised in the design and the
grading of the insulation, ‘in view
of its electrical insulating proper-
ties and- also its heat-conducting
properties.

An illustration shown herewith is
the core of a 30,000 k.V.A. 3-phase
unit, designed to step down from
66,000 te 33,000 volts. This core
weighs approximately 32 tons, and
is built up of sheets of high per-
meability steel. Each plate of steel
is ‘014" thick and the construction
is so arranged to give an inter-
leaved assembly and to provide the
minimum spacing at the joints. In
this illustration the core has been
built up and has been given a pre-
liminary test by means of turns
wound round each leg for the pur-
pose of checking the calculated

I The core of a 33000 k,V.A. 3-phase vait
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design figures of the magnetising
current and the iron loss.

- The heating of large cores is a
feature that has to be very care-
fully considered, and ducts are
arranged in the legs, through
which the oil can flow.

A further illustration, Fig. II.,
gives a view of an assembled
transformer of 45,000 k.V.A.,
designed to step down from 66,000
volts to 6.6 k.V. This unit was

built for the Central Electricity
Board, and is designed with a
B-limbed core. The advantage
with this construction is that it

possesses reduced overall height of
the core. It will be noted with
what care the windings are braced.
Cast steel end rings are used top
and bottom, and pulled together by
steel tie-bolts. Extreme care has
to be taken with this mechanical
bracing to avoid the coils moving
under short circuit stresses or

surges.

Pig. I1. Showing sssembled transformer.

The core of this unit is shown n
Fig. III.

The cooling of these trans-
formers is carried out by the
medium of oil. The oil also acts
as an insulator between bare live
parts and earth. The oil is forced
through the transformer tank and
the auxiliary banks of radiating
tubes by means of motor operated

Fig. 111, The core of the traasformer

pump, and passes through an ex-

ternally-mounted gilled tube cooler. |

A fan passes a current of air across
these gilled tubes to assist the dis-
sipation of the heat. This arrange-
ment is shown in illustrations 1V.
and V. The air-blast cooler is on

- the extreme right, the pump and

motor in the foreground.

In view of the necessity of main-
taining a steady voltage on the
distribution cables, it is necessary
to provide on the step-up and the
step-down  transformers on the
‘** Grid ” system, switching equip-
ment which can alter the trans-
former ratio and increase the
voltage as the load increases, and
thus compensate for the drop in
the overhead lines. This ratio con-
trolling equipment is designed to
vary the transformer ratio under
full load, so that there is no inter-
ruption of the supply when the
transformer  ratio  has  been
changed. The method adopted is
to take a number of tappings off
the H.T. winding, each tapping
being connected up to a selector
switch, and as variation in ratio is
required, it can be effected by a
remote controlled motor operating
mechanism, which moves the selec-
tor switch to the required tapping

Fig. IV, Air.blast cooler will be scen on the
B right hand side.
on the transformer winding.

To avoid open circuit when
changing from tap to tap a choking
coil or a small induction regulator
is used to provide a - .callel circuit
between the two adjacent tappings,
and after the change has been
effected, this equipment is usually
cut out of circuit.

The tank housing the selector
switchgear and the transition induc-
tion regulator is shown on the left
of the transformer, No. IV. and
V. The general assembly of the
tap changing equipment is shewn
in illnstration Na. VI. On the left

Fig. V.

Showing s ¢loser view of the ¢illed tube cooler.
of the .auxiliary tank housing this
gear is seen the step indicating
mechanism and the gear box which
controls the operation of the selec-
tor switches. The tapping selec-
tion is carried out simultaneously
on all three phases of a three-phase
transformer.

Fig. VI. General vlew ol tap changing equipmeat.

There are, of course, many pro-

| blems in design and construction of

these large transformers, which are
dictated by the particular charac-
teristics of the system on which
they are operating, such as the
capacity of the generating station
o which they may be coupled or
adjacent; the length of line over
which they may be transmitting
power, and also transport facilities.
The majority of these big units are
transported by road, sufficient oil
being put in the tanks to cover the
windings, so as to obviate the
necessity of drying these units out

on site. H. W. BISKEBORN.

.
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CAB]NETS of DISTINCTION

00000000 A ST

This is the authorised “knock-down > cabinet
for the CRUISER S.G. 3. Assembled in a few
minutes with eight screws, beautifully finished
Qak colour.

A

(A SO

AN “EEDE” CABINET GIVES
TONE TO YOUR SET

Look at this handsome dual purpose drawing 2=
room cabinet that will harmonise with almost =
any furnishing, shewn on the left. The =
cabinet may be lifted off and the, pedestal, =
which has a polished top, may be used as =

a table.

Size of cabinet: 16"x20" highx 108" deep
(inside measurement)

Pedestal table 24" high

PRICE
Cabinet only - = - 44/- each
Pedestal Table only = - 25/-

’”

A

S0 i e
‘ U [‘ll%%&w////wwmm
\:____.——-—-____————
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CRUISER S.6. 3
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A.C_ MAINS
MODEL

Many new features including:—Novel Power Pack Arrangement

This wonderful circuit willbe ready for publication on March
7th. Full constructional details, blueprints, etc., will be
sent on receipt of this Coupon and six penny stamps.

Address

COUPON.

....................................................

rostTo PRACTICAL RADIO PUBLISHING CO.
”””””””l””|””””””“”””lm”l“””“”n“””””l”””””l”l”l|””|||”””|”|””“””””””“”””””l””|”|”””””””””””””””l””l”l”l”””””l””

7 FISHER STREET,
LONDON - W.C.1

3

O

IO

ST

MULLARD
VALVES

The alternative . suitable

Types for the

Cruiser S.G. 3
are

PMI12 ,.ctalised

PM2DX netalised

PM2A

THE MASTER VALVE

C(RUISER $.G. 3
KITS

“Practical Radio”
are being marketed in Kit form by
ELECTRIC LAMP SERVICE Co., Ltd,,
Stal House, Judd Street, Kings Cross,
London, W.C.1

in Southern England

Cruiser circuils

CHORLTON METAL Co., Ltd.,
Millgate House, Blossom Street,

Manchester.
in Northern England

Trade enquiries are invited

T ——
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e | FAD THE WAY
TO BETTER RADIO AT THE BEST PRICE

“MILLGATE’> PRODUCTS

" USED THE WORLD OVER "

“Millgate” Quality at the * Millgate” Price

“ Millgate ” H.T. and Pocket Lamp Batteries

“ Millgate ” Valve Holders

*“ Millgate ” Spaghetti Resistances

*“ Millgate ” Chokes

“ Millgate ”” Slow Motion Dials

“ Millgate ” Voltmeters

“ Mi“gate 2 goncll(ensers (Variable)

“ Millgate ” Speakers

“ 1ltlI/Ingate ” gez(lidphones . See that
“ Millgate ” Hydrometers YOU

“ Millgate ” Pickups — get
“ Millgate ” Coils “ Millgate ”
“ Millgate ” Switches

“Millgate ” Ebonite Panels
“ Millgate ” Loudspeaker Units
“Millgate ” Pickup and Tonearm

ALL MILLGATE PRODUCTS ARE NOW BRITISH MADE

Should you have any difficulty in obtaining supplies from your local dealer
please communicate direct giving dealers name to:—

CHORLTON METAL CO, LTD,,
**Millgate House,'" Blossom St., (Op. Newton St MANCHESTER.
Telephone : Telegrams :
CENTRAL6642 3 (Private Branch Exchange). CHORLMET-MANCHESTER
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Fundamental Principles of Wireless Reception (continued)

A brief and comprehensive summary.

In our last issue we discussed the
connection between ‘ Wave-
length * and *‘‘ Frequency,”’ and
found that these are really only
different expressions for the same
‘thing inasmuch as we can always
refer back from ‘‘ Metres '’ to
‘* Kilocycles,’’ and vice versa, the
connecting link being the figure
‘¢ 300,000,”” which is the speed of
the light-ray in km/sec.

All wavelength between 7.5 cm
(1 cm is the 1/100th part of a
metre) and 30,000 metres (10 Kc.)
have been tried, and most of them
are regularly used for transmission
of wireless telegraphy, telephony,
and television.

These transmitters can be classi-
fied in four main ‘‘ Wavebands.’’
By the way, ‘* Waveband ’’ means
nothing else but a continuous num-
ber of consecutive Wavelengths,
e.g.; The Medium Wave Band
comprists all wave lengths trom 200
to 600 metres. Band width 1000 kc.

Everybody who owns a distant
station receiver knows the FAD-
ING effect. How often did it
happen that whilst you were listen-
ing to your favourite song broad-
cast from distant Spain the
station faded right out, and in
came another one talking ‘* double-
dutch ’’ at the top of its voice.
Our scientists explain the ‘¢ fad-
ing ’’* effect by the ‘¢ Heavyside
layer ’’ theory, which roughly
works as follows :—

All round the earth, at consider-
able distance from its surface, there
is ‘* something ’’ which we call the
Heavyside layer. This *‘ some-
thing *' has the property to reflect
the electric waves in exactly the
same way as a mirror reflects the
light. Every transmitter of electric
waves (broadcast, telegraphy, etc.)
radiates two kinds of waves; the
GROUND WAVE radiated in all
directions but only along the sur-
face of the earth, and the SKY
WAVE, which goes up into the
atmosphere surrounding the earth
and is reflected by the ‘ Heavyside
layer.”” The relative energy of the
Ground wave and the Sky wave and
the individual behaviour of each of
them varies greatly with the wave-
length of the transmitter.

Generally speaking, the intensity

|

and range of the Ground wave,
on which reliable reception used to
be based, is falling with the falling
wavelength. A very rough esti-
mate shows that the direct range
of the Ground wave can be approxi-
mately obtained by expressing the
wavelength in miles, e.g., the direct
range of a station with a wave-
length of 1,500 metres is in the
vicinity of 1,500 miles. On the
long wave band the direct range is
practically unaffected by daylight
conditions. Below 600 metres the
direct range is greatly increased
after dark, the difference between
night and day-range increasing at
che lower wavelengths.

The Sky wave is reflected by the
Heavyside layer back to the surface
of the earth and where it meets the
Ground wave, interference results
which may lead to a complete
wiping out of the station at the spot
where the two waves meet
(‘“ fading *’). The distance of the
Heavyside layer from the earth sur-
face, the angle of reflection and,
therefore, the fading effect is
dependent on atmospheric condi-
tions and the position of the sun.

On the LONG WAVE BAND
from 1,000 to 2,000 metres (300 to
150 kc.) -there is practically no Sky
wave, and therefore no fading. The
direct range of the Ground wave is
long and least affected by day-
light and atmospheric conditions.
When broadcasting was first intro-
luced these wavelengths were
therefore used for the main national
transmitters in European. countries.

On the MEDIUM WAVE
BAND from 200 to 600 metres
(1,600 to 500 kc.) the Sky wave has
already considerable influence on
reception and causes fading during
day and during night-time. A good
example how the direct range of
the Ground wave is reduced with
falling wavelength are the London
twin transmitters. London National
at 261 metres and London Regional
at 3566 metres are supposed to have
exactly the same power and still
the actual antenna output (power in
the transmitting aerial) of the 261
metres station is higher, and this
station can actually be heard much
louder in the vicinity of Brook-
mans Park. The greater attenua-
tion of the shorter wavelength,.

especially in the atmosphere above
great cities causes, however, the
National Station to be weaker than
the Regional already in the centre
of London. The upper end of the
MEDIUM WAVE BAND, the 600
metres wave, is exclusively reserved
for S.0.S. calls from ships, which
may be either telegraphed as
* S.0.S.” or telephoned as ‘‘ May-
day "’ (from the French m’aider).
the useful MEDIUM  WAVE
BAND as far as broadcasting is
concerned, is therefore restricted to
560 to 1,500 kc., equivalent to a
total ba..d width of 960 kc. This
means, of course, that only a
limited number of broadcasting
stations can work on these wave-
lengths if interference is to be
avoided.

The SHORT WAVE BAND has
only lately been explored, and 10
metres was the lowest limit up to
very recently. On this band the
range of the Ground wave is
already fairly short, and the long
distances covered by short wave
stations during certain periods of
the day are entirely due to the Sky
wave, which is being reflected by
the Heavyside layer and returned to
earth at considerable distance from
the transmitter, skipping over the
intervening territory. - The total
band width between 100 m. (3,000
“.) and 10 m. (30,000 kc) is
27,000 kc. A far greater number
of stations than on the medium
wave band can therefore be accom-
modated, or alternativély the station
can work with breader frequency
bands.

The ULTRA SHORT WAVES
from 10 metres: down to about
7 cm, are just mew being put into
use. On these wavelengths the Sky
wave is no longer reflected by the
Heavyside layer, it penetrates the
layer and disappears in the ether.
The transmitter has therefore to
-ely on the Ground wave only. The
ULTRA SHORT WAVES exhibit
all characteristics of the optical
wave usually known as light ray.
Their range is practically limited to
the visible horizon, and there is
therefore no necessity and no occa-
sion for high transmitting power.

How the carrier-wave conveys messages
and music by means of modulation, and how
the modulated wave is handled by the
receiver will be the object of eur next dis-
cussion,
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RECORDS REVIEW

Current Numbers Reviewed

The growing pepularsty of Radio-Grame.
prones prompts us to publish below a list of
the latest records which will be found par

ticularly suilable for these isnstruments.
The list includes a delightful variety, and
should meet most tastes.

Lhose who incline towards operas will do
well to give HM.V.'s " Madame Butterfly'
an audition. It is rendered beautsfully by
Marek Weber and his orchestra, and should
be a worthy addition to your collection.

Debroy Summers takes us ba:k (o war-trme

memorres  with ' OQuerture 1914,  and  for
those who are fond of such memories this is
tiue record of the month. It i:s « Columbia

record.

" When the Waltz was Through,” plaved by
Koy Fox and his band, is Decca's contribu-
t1on for those who like a spot of sentiment

wilh their jass. If's a sweet lune.
“ Miserere” is perhaps one ot the most
1mp essive selections from the operas. Winner

have it rendered by Stiles Allen and Hardy

Willicmson, A Winner!
“The Changing cf the Guard” sung by
Mr. Flotsam and Mr. [etsam, give us a

delightful rendering of their popular song on
a Columbia record.

" Rhymes” (two sides), played by the White
Star Syncopators cn a Piccadilly record, will
ns doubt amuse you intensely. A very suit-
able record for parties.

For jazz look to Piccadilly and Brcadcast

records. You will nat be disappointed.
Other records of outstanding merit are marked *
L N.
H.M.V.
Father O'Flynn and
When the (ruards go
Marching by, Peter
Dawsoun.
B.3838, 3/-
The Gypsy Princess
Selection, De Groot and
the New Victoria Or-
chestra.
C.2274, 4f-
Madame Butterfly, Se
lection, Marek Weber
and his Orchestra.
C.2284, 4/-

Marriage of Figaro and
Il Seraglio, Vienna Phil-
harmenic Orchestra. :

C.2194, 4/- Peter Dawson
Friend o Mine and Skipmates o' Mine, Peter

Dawsen.
B.3839, 2/6

Try Your Fortune, a record for parties.
: ) B.3978

The Maw who Broke the Bank and Two Lovely
Black Eyes, Harry Fay.
B.3973. 2/6

Perféct and Ave Marie, John

DA 1177, 4/-
*lf You were the Only Girl in the World and
They Didn't Believe Me; Ambrose and his

*The Prayer
McCormack.

estra.
g B.607T7, 2/6
COLUMBIA.
Overture ' 1014,
a war march
memory, Debroy
Somers’ Band.
X.292, 4/-

The Changing of
the Guard and
The Roman Road,
Malcolm McEach-

ero.
DB.630, 2/6

. Mr Flotsam & Mr. Jetsam
in Dreams (And Dreawm Your Troubles
Away) and I Found You, cinema ergan solos
by Terance Casey.

Wrap Your Treu-
bles

D.B.637, 2/6
Prélude @ U'aprés-midi d'un Faune, Walter
Straram Orchestra.
. DX.279, 4/-
Whistling in the Dark and Thrill Me. organ
solos by Reginald Foort.
DB.612, 2/6

*Geed Night, Waltz, and Pardon, Madame
Waltz, Jack Payoe aad his B.B.C. Dance

Orchestra
CB 4. #/8

|

Gus Elen
in “Itsa
Great Big
Shame.”

Gus Elen, with
F2721
The Chocolate Soldier, Selection, and The
Quaker Girl, Selection, Alfredo Campoli and
the Dorchester Hotel Orchestra.

a Great Big Shame,
accompaniment.

It's

K.598, 2/6
Because and Good-bye, Frank Titterton

F.2470, 1/6
*Waltzes From Vienna,” Alfredo Campoli
and the Dorchester Hotel - Orchestra.

F.2472, 1/6
The Bandolero and On'the Road to Manda-
lay, Horace Stevens.

K.601, 2/6
*Vienna, City of My Dreams, and While
Hearts are Singing, Frank Titterton.

F.2517, 1/6

*You are My Heart's Delight and I bring a
Love Song, Alex Taylor.

F.2505, 1/6
When the Waltz was Through and Time
Alecne wisll Teéll, Roy Fox and his Band.

F.2513, 1/6
Cavalcade, Selection, Jack Hylton and his
Orchestra.

K.619, 2/6
The Village Wedding, novelty record.

F.2221, 1/6

BROADCAST.

Heari Benito and his Accordion Syncopators
Waltzes From Vienna, Vocal Gems.

3082, 1/6
Blaze Away and Marche Lorraine. Band of
the H.M. Welsh Guards.

3086, 1/6

Whistling in the Dark and [ Found You,
Bidgood’s Good Boys.
748, 1/-

*Goodnight, Sweetheart, and Were You Sin-
cere? Lew Sylva and his Band.
737, 1/

Grand Opera Company, S'elections (conducted

by Stanley Chapple with full Orchestra).

3108. 1/6
Smile, Darn Ya, Smile, and That's What
1 ILike absut You, The Manhatton Mclody-
makers.

3117, 1/6
*Tunes from 1899 to 1930 and Cavalcade,
Harry Bidgood and Orchestra.

3121, 1/6

Vienna, City of My Dreams, and The Song of
Songs, Terence O'Brien. 1

3122, 1/6
State Opera

3123, 1/6

Wine, Women and Song, and Hungarian

Dances, Eugene’s Magyar Trigaae B;‘:d. .
' . 84,

*Poet and Peasant Overture,
House Orchestra, Berlin.

|
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WINNER (EDISON BELL).
Leslie  Stuart Memories, G. H. Elljott.
_ : L.5150, 2-
Miserere (Scene from ‘' Il Trovatore ') and
Rejoice that the Lerd has Arisen, Stiles
Allen (soprano) and Hardy Williamson
(tenor), with London Concert Orchestra.
L.5397, 2/-
Bells of Auld Lang Syne and Bells cf St
Malo, Band of H.M. Scots Guards.

. _ 5352, 3
Mgntana, Vocal Gems, Stiles Allen, Har-&_\
Williamson and James Baker

L.53870, 3/-

PICCADILLY.

Roses of Pic-
ardy and I
l.ove You,
Dick Ander-

son.
833, 1/1

Rosa,
and
You
Gnt
Ivor

Nina

Medley,
If

Haven't

ove,
Dennis.
834, 1/1
*Zampa, Over
ture, Metro
Police  Band
‘A" Division.
208. 1/1
Stuart
The
Fire
Brigade Band.
532. 1/1

Jerry Hoey

-
Kiss me Gocdnight and Song of Happi-
ness, Jerry Hoey and his Orchestra.

839, 1/1
Spring Cleaning and .The Sweepstake, George
Crowther.
836, 1/1
Love’s Old Sweet Song and Silver Threads
Among the Gold, Blodwen Caerleon.
837, 1/1
7

Naw! I Don't Wanta be Rich and .So
Joined the Navy, Leyland Franklin.
838, 1/1

Goimg Home and A Beggar can Sing the
Song of a King, Douglas Graham.
835, 1/1

*Time Alone Will Tell and What's Going te
Happen ic Me? Jerry Hoey and his Orchestra,

840, 1/1
Please Don’t Talk About Me When I'm Gona,
and I£'s the Girl, Jerry Hoey and his Orches-
tra.

841, 1/1
*1t Always Starts to Rain and Jolly Good
Company, Jack Leon and his Band. -
842, 1/1

You Can't Stop Me from Loving Yox and
Sunny Skies, Jack Leon and his Band.

i 843, 1/1
Kiss Me ‘Again and I Love You in the Same
Swee¢ Way, Jack Leon and his Band.

[ 844, 1/1-
The Ice-Man Lives in an Ieehouse and Panicky
Pete the Pirate, Percy Chandler and his Band.

1 845, 1/1
Mere Melodious Memories, Band of H.M.
Royal Horse Guards.
878, 1/1.
*Alaid of the Mountains, Athenzum Light
Orchestra.
709, 1/1

Faust, Selection, and The Buffoon, Seclection,
Louis Revel. )
- 541, 1/1

I_gr 0!d Madrid and That's. My Song of Love,
Norman Lambert (with Hawaiian accompani-

ment.

879, 1/1
If Ever I Meet the Sergeant and Cempany
Sergeant Major, Bernard Dudley.

. %6, 1/1
Coster's Sister and I'm One of the Old Froth
Blowers, Nat Travers (Coster comedian). .

880, 1/1
Riymes, White Star Syncopators,

881, 1/1
For the Sake of the Days Gonme By, White

Star Syncopators, and Just Once for All Time,
Jerry Hoey and his Orchestra.
882, 1/1

Guilty, Jerry Hoey and his Orchestra, and
Life is just a Bowl of Cherries, Cunard Dance

Band. L

883, 1/1
! Believe in You, Jerry Heoey and his Or.
chestra, and Close Your Eyes, Cunard Dance
Band.

884, 171
*Joey the Clown and Rse de Janeive, Jerry
Hoey and his Orchestra.
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MINIMUM TRIMMER:

For balancing circuit}

capacities.

.......................................

Ensuring rigidity under..-':

all conditions.
SLOW MOTION DRIVE

Fitted with llluminated
_scale.

GANGED CO

NDENSERS

WINGROVE & RCGERS LTD., 188.9 STRAND, LONDON, W.C.2.

TWO GANG
CONDENSER

AIR DI-ELECTRIC
TRIMMER
Controlled by centre
knob, ensuring the
same degree of accu-
racy as that obtained
by two single tuning
condensers but with
greater ease and sim-

plicity of operation.

Standardised by leading
set manufacturers.

Specified by the technical
press.

24 Page Catalogue
“P.R.”” on request.

POLAR WORKS : OLD SWAN, LIVERPOOL




Eight page Supplement
giving full constructional
details . diagrams and test
report by Barton Chapple,
Wh.Sch.,, B.Sc. (Hons.),
ACGI, Dl1C, AM
LE.E., in this issue.

Printed for the Proprietors. PRACTICAL, RADIO PUBLISHING CO., by SIDNEY REEVE PRESS, 7 Fisher Street. SouthamptoniRow. W.C.1
and published by HORACE MARSHALL & SONS 43 Farringdon Street. E.C.4



