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HEAPEST RADIO POWER

i e

by TLAS”, the Units that cut radio running costs to less
n c re a s e than a shilling a year, now give even greater

value for your money. Voltages are higher. Outputs
are greater. Smoothing and regulation. made suitable
0 u p u s for “Class B” and “Q.PP.” amplification. All without
® increase in price !

There's an " Atlas” Model for you—to make your baitery
NO Increase receiver mains operated without alteration to set or
e ° valves, and costing from only 39/6 cash or 10/- down.
' n r' c e Post the coupon to-day for the free booklet telling you
p how to get better tone, greater power, and uiter

reliability with an “ ATLAS " Unit.

POST THIS COUPON NOW A I l

: MAINS UNITS

TRY ONE ON YOUR SET

H. CLARKE & CO. (M/CRy LTD.
Atas Works, Patricroft, Manchester

Please send me copy of Booklet 87,
telling me how to run my set from the

s Ask your dealer to-day for a free
demonstration, but be sure to insist
L on “ATLAS”, the only wnits to
""""""""""""""" win the Olympia Ballots for two
years in succession,
Adirass” % . vom lommapistae. e e ertese

Gegusacsseeseneneaces

H. CLARKE & CO. (Mjcr) LTD,
YR PATRICROFT, MANCHESTER.
------------------------------------ ®2 London Omce: BUSH HOUSE, W‘C‘z

o i ASK YOUR DEALER — HE KNOWS

05000000 0050004000800000430000¢00000a000
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CONVERT YOUR SET INTO| RJRST

AN ALL WAVE ser

for &

iy o, | 10 Introduce
— 9¢ CLASS *B°

transformers

) Multitone, who were the first to introduce Class  B”
transformers are now distributing a new complete Guide
to Class “ B.” It explains the theory of Class “B”
Free wiring dia- | amplification and gives details of circuits and components. |

Write to Dept. H for a free copy.

TOCO TONE CONTBOL4 TRANSFORMER

All wavelengths grams showing

from 14.5 to how you can atio ’
2,000 metres build or convert e s
covered by this your set supplied BEPU DRIVER TRANSFORMER

i Ratios /1, 151, 2/I
High Power Efficiency over 85 per cent. Very low
overall secondary resistance. 100 ohms,

Free. State
circuit when

British General

All-WaveTuner, Price
ordering. PUCHOKE CENTRE-TAPPED CHOKE
For matching any speaker to Class ** B ™ 9,6
- output .o .. . .. Price
ALl CLASS B CONVERTER UNIT
o Those who do not wish to interfere with the wiring

of their present set can buy this simple unit. Just
plug in adaptor to last valve stage and
enjoy Class ** B ™ advantages .. Price

(less walve).

OR IN KIT FORM . o0 27/6

|
|

B

If you do not know who is your nearest Multitone
(73) ealer please let us know

RANIETEWOHN F

_

M'PANY LIMITEDS
95-98. White Lion Sireet

New Biue Spof

BRITISH GENERAL MA

NUFACTURING CO., LTD..
Brockley Works - - - E

London, S.E.4

The Most Efficient and ADAPTABLE guitablle gor all fionitmml;s and all ?ag;ry getS-

: : articularly suited for all owners o ue Spot

Class B Unit Available. Speakers, both existing and recent types. Special
a s adaptor for all 66R units and R cabinet models.

‘Thousands of listeners will welcome the introduction
of this new unit which enables any Battery set owner
to enjoy Class B Output at little expense.

Tone Control to match Unit with Set and minimise
high-frequency disturbance such as heterodyne
whistles or background noises. Provision for Grid
Bias for Class B valve where required. Existing
Blue Spot Moving Coil Speakers fixed in a few
seconds, the whole bolting together and forming
a complete rigid Unit. The complete assembly
may be fitted direct to the Speaker baffle, screwed to
the Baseboard or fitted inside any Blue Spot Speaker
Cabinet.

Blue Spot Class B Output Stage, without Valve - - - - 29/6
Blue Spot Class B Output Stage, with Osram B.21 Valve 43 / 6
Blue Spot 66R Output Choke and Base Plate - - - - 7/6
THE BRITISH BLUE SPOT COMPANY LTD,

BLUE SPOT HOUSE, 94/98, ROSOMAN ST., ROSEBERY AVENUE, LONDON, E.C1, . K ;
Telephone : Clerkenwell 35570, Telegrams : ** Bluospot, Isling, London.” WRITE TO-DAY FOR
D B s, B L ET Mo PR26H
£ effield an ndon), Ltd., 100, London Road, Sheffield ; D 7
22, St. Mary's Parsonage, Manchester ; '177, Westgate Rd., Newcastle- LEAFLET No. P.R.26.8
upon-Tyne ; 37, 38, 39, Clyde Place, Glasgow.
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Reasons why you
should choose an R. & A.

Reproducer—

1 The leading Set Makers
R. & A. in their 1934 models

2 The leading Relay Operating Companies
use them.

3 Expert  Test
Reports state—

“ Stands in a class
by itself.”

“An outstanding
feature is the dis-
tribution of the out-
put energy.”

“ Quite. definitely
above average.”

“ Balance in music
exceptionally
good.” .

* Reproduction of
music beyond
reproach.”

are fitting

i « CHALLENGER”
|

Here is overwhelming evidence of the superiority
of R. & A.Reproducers, and every reason why you should
choose one for your receiver. They cost no more than
others, and give a petformance which is of outstanding-
merit. You want the best, therefore insist on an

R. & A. Reproducer.

“ CHALLENGER” |

The world’s most popu-
lar reproducer, made in
five different models, to
give the finest possible
reproduction with any
output valve, whether
Super Power, Pentode,
Q.P.P., class “B,” or
when used as extension
instrument. 1
Your dealer will advise |
you as to the correct
model for your receiver.

R. & A. Reproducers are priced
from 21s. to 70s. A price for
every purse, a model for every
output. Don’t be put off with
¢ loudspeakers”’ of indifferent
performance.

You can obtain R. & A.
Reproducers from your radio
dealer. Insist on R. & A.
There are no substitutes.

WRITE FOR 1934 LIST.

&
e -
BRITAINS FOREMOST
- REPRODUCERS—

REPRODUCERS & AMPLIFIERS, LTD. WOLVERHAMPTON.

k233 Holdens
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W 330 and 333
arethelatest fjorm
of the straight-
line dial. With
these dials the
scale is always
in view and is
lraversed by a
moving pointer.

*
TILITY were the first straight-line dials offered to the

constructor. Naturally there are others: the idea was so
good it was bound to be copied.
But here is a new Utility full-vision dial, the finest dial now available.
The friction drive gives perfect control of any type or size of
condenser and is guaranteed free from backlash. The bold scale
is always in full view and the hair-line pointer enables very accurate
readings to be made. The new dial is supplied in two types,
straight line and oval, and with each the pointer remains upright
at all positions. This important refinement adds to our assembling
difficulties but ensures accurate readings for you by avoiding
parallax errors.
The dials can be supplied marked in degrees 0-100 or in wavelengths,

From your dealer or post free from the makers.

Write for a copy of our new catalogue ; it contains full details of
our complete range of dials, condensers and switches.

WILKINS & WRIGHT, LTD.

UTILITY WORKS, HOLYHEAD ROAD, BIRMINGHAM,

London Agent: E. R, MORTON LTD., 11, Newman Street,
Oxford Street, W.1.
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The Navy’s wlreless Battery2

The Battery chosen by the Senior Service, and relied

-:-=-' L

on in g out of 10 British ships, is the Battery that you,
too, should have, to bring to your own fireside the

pleasures of perfect radio.
EXIDE UNSPILLABLE BATIERIES

25 There is an Exide Unspillable
L.T. Battery, in both free acid
andjellyacid types, toguit every

portable set. Prices from 5/-
BATTERIES

For Wireless H.T. get Drydex—the dry battery by Exide

Obtainable from Exide Service Stations and all reputable dealers. Exide Batteries, Exide Works, Clifton Junction,
near Manchester. Branches : London, Manchester, Birmingham, Bristol, Glasgow, Dublin and Belfast

39
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180 PAGES FREE

New Business Conditions

demand a Higher
Standard of Efficiency

The keener, harder, more exacting
conditions which apply to business to-
day have created - prospects for Trained
Men which are greater than ever before.
Successful Business is becoming more

If you are willing to apply
yourself seriously to spare
time study, in your own
home;, under the guidance
of The School of Accountancy,
you cannot fall to increase
your carning power sub-
stantially and definitely to
improve your prospects.

F. D. C. Mackay.

This Valuable Guide to
BusinessCareers—180pages
—is offered to you Free

Some Chapters in the Guide : Advice from
Business Leaders. How Officc men and
women can ris€ to appointments such as
Accountants, Company Secretaries, Cost
Accountants, Office Managers, Auditors,
Cashiers, etc. How technical men can qualify

and more dependent upon the placing in executive
and administrative positions, men and women who are
able to apply new and more efficient methods of
working with new and better plans for organising,
costing and distributing.  That is why in hundreds
of businesses of all kinds, School of Accountancy
trained men  are forging ahead in responsible, well-
paid positions, which could not be filled by untrained
men.

as Commercial and Works Managers. How salesmen can
climb to management positions. Courses for Youths and
Young Ladies. Students’ Success Reports certified by a
Chartered Accountant. Opxmons of eminent University
Lecturers on The Schools’ service. Tutorial Staff and
Methods of Training. The School’s incomparable record
of successes in the Accountancy, Secretarial, Banking,
Insurance, Matriculation and Commercial Examinations.
How the Principal’s advice on the problem of your career
can be obtained free.

School of Accountancy Postal Training is Britain’s Great Highway to Successful
Careers in Commerce, Industry, Accountancy, Secretaryship, Banking, Shipping,
Public Services, Insurance and Civil Service.

Many great Business Leaders

strongly advise School of Accountancy
training as the surest and quickest
method by which ambitious men and
women can achieve successful careers.
Eminent University Lecturers who
have examined our lessons and Litera-
ture have publicly vouched for their
efficiency and thoroughness.

Post  Office,
Typists, etc.

@ Write to-day for the free 180
page Guide to Careers.

CIVIL SERVICE
" CAREERS

Inspector of Taxes, Customs and

Excise, Executive Class, Clerical Class,
Writing  Assistants,

Age limits 15 to 24.

EXAMINATION
SUCCESSES

The School surpassed every other
College in the Accountancy and
Secretarial Examinations held in 1932
by gaining nearly twice as many First
Places as any other educational insti-
tution in Britain.

@ Civil Service Careers—Ask for
Special Civil Service Guide.

15 Regent House, Glasgow C.2
Shell House, Johannesburg
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A BOI.D

STATEMENT..
BUT ONE THAT IS
BACKED UP BY
INNUMERABLE
TESTIMONIALS

The s},up'eriorily of this battery is due largely io its Wg;‘t; (f}’ uﬁ’;_fgff’”
unique design, which differs from all others. Raedor TR et rom,

1o -address below.
Low internal resistance. High maintained voltage.

Confains more regenerative materialineach unit cell. When buying electric lamps

This is the reason why FULL O'POWER batteries ASK FOR SIEMENS

were chosen by the Mount Everest Expedition

PUT AN lNCOMPARABLE BATTERY IN YOUR SET

SIEMENS

Q4o SIEMENS ELECTRIC LAMPS AND SUPPLIES I.IMITED. 38/39, Upper Thames Street, London, E-C:4
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MAKE 2° WORTH 3°

Not the result of our own test, but the result of = test

. y a famous British set-maker. A bad battery in
. .‘.ﬁ"

his sets might ruin his repuiation, so before piacing
—"-& his order, he put Hi-Life batteries on test. The
/ result showed their life was no less than

50.29%, longer than their nearest competitor.
This test, made with the identical batferies
that you buy, means that you get 50.2%,
more life, 50.2 %, greater power, 50.29,
higher capacity, free. And you get the
same high standard of quality and
constant performance for which Hellesens
have been famed for over 40 years.

BRITISH MADE BY BRITISH LABOUR

BATTERY

Hellesens Limited, Morden Road, Wimbledon, London, S.W.19

Arks

There’s a
Tungsram valve
Jor every radio
need. Their vivid
tone turns old sets
intonew. Ask our
Tecknical Dept.
about your radio
problems.

BARIUM VALVES

Advt, of Tungsram Electric Lamp Works (Gt. Britain) Ltd., 72 Oxford St. W+
TAS/Tul3.
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- SPEAKER

BATTLE.

Modern circuit design demands the utmost
sensitivity from your speaker. Because of the
high flux density across the gap of its moving
coil the Magnavox P.M. speaker is particularly
sensitive and the most suitable to these require-
ments.

This speaker is designed for operation with
every type of set and for the purpose of accurate
connection is fitted with a multi ratio trans-
former, the tappings of which are brought out
to screw terminals, each denoted by a coloured
disc. Soldering tags are also supplied. The
complete speaker is supplied in a sealed dust-
proof bag having a front of artistic gold silk
gauze.

STANDARD MODEL (TYPE 254). . ... e o.. .. £I. 17. 6.
SENIOR MODEL (TYPE 252) ... o.ee....£3. 3.0.

Magnavox speakers are manufactured and sold by

THE BENJAMIN ELECTRIC LTD.. TARIFF ROAD, TOTTENHAM, N.17

o

==

YOU GET MORE QUT

% l merct?

BECAUSE THERE IS MORE PUT JATQ 1T

Every Grosvenor Battery contains an extra amount of power
—extra chemicals crammed into each one of its cells by the
force of hydraulic pressure. The Grosvenor MERCURY
process is the secret. It guards these vital cells against
corrosion—makes them last so long that they are supercharged
with power to use them up. .

Next time, insist on a Grosvenor super-life Battery, and get
real value for your money!

Grosvenor Mercury Batlerics are made in three grades for every Radio nced,
from 5/6 to 20f-.

Q Mercury enormously increases the Life!l

MISCANLITE ELECTRIC TORCHES
Ask your Retailer to show you these strong, attractively«
coloured torches, . in the new cverlasting material,

Miscanlite. From 1/-.

GROSVENOR ELECTRIC BATTERIES, ILTD., 2-3, White Street, E.C.2.
Works : Watford, Herts. Telephone : METropolitan 6866 (3 lines).
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All-Wave All-W
SKYSCRAPER

2 > MAKES IT POSSIBLE

®  FOR YOU TO STUDY
THE INTERNATIONAL
SITUATION DIRECT
AND AT FIRST HAND

" COMPLETE At last the day of All-World Radio has arrived, and you ean build with
y your own hands the first receiver to give you not only England and
WITH FOUR Europe, but America and Australia direct. The Lissen All-Wave
All-World Skyscraper 4 tunes from 12 to 2,100 metres. - It brings
iwo complete new wave-length ranges within reach of the ordinary
listener—stations and programmes which before he was never able to
receive—see below the list of these far-distant Short and Ultra-Short
Wave transmissions which have actually been logged on the Lissen
All-Wave All-World Skyscraper 4. And remember' you get these
stations through Double Balanced Pentode Output giving brilliant
reproduction on & Moving Coil Speaker—as much power as a Mains.
Set from ordinary high tension batteries.

Ingland Furope Africa. America.
A{uslmlla. all on one sei at last’

Lissen have made this All-Wave All-World radio available to Home Con-
structors first, because it brings back the thrill of conguest {o hear America
and Australia direct on a set you have built yourself, it makes you an en-
thusiast to realise what a wonderful thing you have created ! And when
you see the Great Free Chart of the All-Wave All-World ¢ Skyscraper *° 4,
which tells you how to build it and how to work it and why it gives
such, marvellous results, you will agree at once that it will be wise
of you to build for vourself rather than buy a factory assembled
receiver which cannot give you these new and intriguing short wave
stations, The FREE CHART simplifies everything ; there are
pletures of every part, with every wire numbered, every hole

ut 61 foe Chaet wmdseofon sowtself—thn bkl the Losten ATl-Wave
4-WAVELENGTH RANGES INSTEAD OF TWO !
THE THRILL OF DISTANCE

-THE SATISFACTION OF.
PIONEER ACHIEVEMENT
-A NEWS & ENTERTAINMENT

SERVICE WORLD-WIDE IN
ITS SCOPE/

To LISSEN LTD., Publicity Dept., ISLEWORTH. .
E{:ase send me FREE copy of All-Wave All-World ** Skyscraper”
art.

WREG 0p0000: e

Address ...............

! CABINET COMPLETE
WITH 4 VALVES

soeven.. PR, 1334
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F. J. CAMM’S GREATEST SET Is HERE'

EDITOR :
F. J. CAMIM ||
Technical Staff:
W. J. Delaney,
H. J. Barlon Chapple, Wh.Sch., B.Sc. (Hons.), AM.L.E.E.,
Frank Preston, F.R.A., W. B. Richardson.

Vou. II1. No. 59

Nov. 4th, 1933

ROUND 7/e WORLD af WIRELESS

Don’t Search for Bremen
THE Bremen relay station, which had
been working on various channels
on and around its allotted wavelength,
has now seen its power ‘increased to 1}
kilowatts. In view of the extra power the
268-metre wavelength has been abandoned,
and the station now operates on 227.4
metres, having been synchronized with
Flensburg and Hanover. These relays
all take the Hamburg programme.

Copenhagen on Short Waves

OLLOWING the example of Great

Britain, Germany, and France,

tion in January, 1933, the authorities
will erect a 20 kilowatter at Brasov. This
is the long-wave station (1,875 metres) of
which the channel allotment has so annoyed
Holland. The purpose for which this
second transmitter is being built is for the

provision of alternative wireless pro-
grammes.
A Boon to the Islanders
'HE Portuguese authorities have
decided to install small broad-

casting stations in the Cdpe Verde Islands,

United States to Relay Russian Programme:
SATISFACTORY experiments  have

been carried out by the National
Broadcasting Company, in the relay on
short waves of the Leningrad and Moscow
concert transmissions. It is proposed to
effect an interchange of programmes from
time to time.

More Powerful Swiss Broadecasts
OLLOWING & curtailment in _the
transmitting hours of the smaller
relay stations, it has now_been decided to
hurry on the rcconstruction of the Bero-
miinster and Sottens transmit{e:s

the Danish Broadecasting Company
has decided to transmit special pro-
grammes for its nationals abroad.
Pending the construction of a new i
short-wave station these will be put !
out through Skamlebaek, already

., operating on 49.4 metres; the
extra entertainments will follow the
daily programme.

New Norwegian High-power Station

HE present 1-kilowatt trans-
mitter at Bergen, which for

READER SERVICE

PRACTICAL WIRELESS answers every reader’s
question Free of Charge.

PRACTICAL WIRELESS guarantees
ceivers (when built from our recommended com-
ponents) to perform in the manner claimed, under
a Free Advice Guarantee.

Every worth-while development is fiest brought
to the notice of the home constructor through the
columns of PRACTICAL WIRELESS.

components which readers can purchase are dealt

its

Only

¢« in order to increase their power to
+° 100 -and 50 kilowatts respectwe]\
Such an alteration would inérease
the range of the broadcasts and

~ permit the closing down of all relays.

America Calling Again
HEN the B.BC. presents
another “fake” American
broadcast on November 16thand 17th.
Jack Hylton and his Band will im-
personate, in turn, Paul Whiteman
and his Olchestm, Vincent Lopez.

some time has been broadcasting on
364 metres, is to be replaced by a
station of considerably higher power.
The plant is being supplied by
English works, and will be erected in
the course of a few months. Better
opportunities will then be given to
Buritish listeners for picking wup its
broadcasts as the new wavelength
allotted is 352.9 metres.

for our slogan:
Reader Service.”

PRACTICAL

HOME CONSTRUCTORS’ WEEKLY.
H Journal with Original Ideas.

with,

PRACTICAL WIRELESS could not do justice
to the vast number of ¢ firsts >’ to its credit in the
small space here available.
be required. There is hence complete justification

Reliable, and Unrivalled

“Real,

WIRELESS is the

Another Height Record
ORK on the Budapest (Hungary)
high-power station at Lakihegy
is almost completed, and listeners may
hear tests being carried out after progrgmme
hours. So far, the steel  lattice tower
supporting the aerial is not entirely built ;
it is already two hundred and tthty
metres high, but eventually will attain
the height of three hundred and fourteen
metres (973 feet), which should constitute
a record for any European station.

And Still They Come
CCORDING to Roumanian reports,
when the new 120-kilowatt station
at Bucarest has been brought into opera-

{ trapsmitters will work on wavelengths in

situated in almost mid-Atlantic, off the
Western African coast. - There are fourteen
inhabited islands in this Archipelago, and,
as one high power transmitter would be
unsuitable, at least ten or eleven of them
will be endowed with small broadcasting
plants capable of giving the requlred
service. So far the definite sites of the
stations have not been fixed, but it is
probable that they will be situated at
Sao Thiago (St. Jago), Santo Antao, Sao
Vincente, Santa Luzia, Sao Nicolao, Boa
Vista, Fogo, Maio, Brava and Sal. All

the lower portion of the broadcasting

Several columns would

LEADING
It is the

P N D - ) S I D | ) e e

band.

Duke Ellington and his Band, Guy
Lombardo and his Royal Canadians.
all of which are great favourites on
the other side of the Atlantic. We
are also promised a ‘ surprise item
from Hollywood.”

V)

Listen to Palestine}
HEN the new great harbour at
Haifa is formally opened on
October 3lst, an cxchange of
messages between the Secretary of
State for the Colonies in England
and Sir Arthur Wauchope, High Com-
missioner at Haifa, will be broadcast iu

the National programme.

Notice

JL T as we go to press Messrs, Catesbys
Ltd., 64, Tottenham Court Road, W l
have informed us that they market a range
of receivers under the -trade name of
“ Orbit.” When deciding upon the name
of our Orbit Receiver we were unaware of
this, and take the opportunity of drawing
our readers’ attention to the circumstances.
so that thereanay pot be confusion between
our new set and the e\cellent range pro-
duced bv Messrs. Catesbys, L
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ROUND the WORLD of WIRELESS (Continued)

The Growth of the Broadcasting Services
CCORDING to recent statistics, the
number of registered listeners in the
principal European States is as follows:
Great Britain, 5,720,500, of which 36,500
permits are allotted free to blind persons ;
Germany, 4,635,000, including 536,000
distributed gratis to war invalids and
unemployed persons; Belgium, 392,000
(9,000 free) ; Switzerland, 261,000 ;'Austria,
484,000 (2,000 non-paying) ;
Hungary, 318,000; Czecho-
slovakia, 573,000 (3,400 free) ;
Roumania, 104,400; Den-
-mark, 514,280 (21,000 free);
and Norway, 132,600. For
France the total figures are
not yet available.

Berlin’s Ether Giant

'HE 100 kilowatt station

" which is now under
-construction at Tegel, near
the German gapital, may be
ready by the end of the year.
When it is completed the
Witzleben 1} kilowatter.at
present in .use will
adapted for television trans-
missions. On December 1st
an exchange in wavelengths
will take place between
Berlin, Miihlacker and
Munich prior to the * general
post,”” which is advertised
for January 15th, 1934.

Formal Opening of Monte
Ceneri
OLLOWING a complete
overhaul previous to its
official opening on October 28th, the Lugano
(Switzerland) station has resumed its daily
broadcasts. It would appear that a definite
choice of wavelength has not yet been made,
ag, at present, the station is working on
1,126.6 metres, and not on 1,153.8 metres,
or the channel which it was formelly sharing
with Kalundborg (Denmark).

Provisional Austrian Relay

ENDING the selection of a favourable

site for the 2 kilowatt ' Vorarlberg

transmitter, the Ravag has installed a
500-watt station at Dornbirn which is
relaying the Vienna programmes on the
same wavelength as Linz (245.9 metres—
1,220 kilocycles).
France Secures a Broadcasting Income
FRDNCH listeners are generally express-

ing the fervent hope that the pro-

grammes supplied by the P.T.T. network
will shortly show an improvement as the
amount of tax collected by the State from
possessors of wireless receivers to September
1st has reached over thirty-one million
franes!

News Bulletins on Short Waves
German high-power short-wave
transmitters at Konigs Wusterhausen
now broadcast news bulletins daily at
G.M.T. 14.00 and 21.00 in the German and
English languages through DJB, on 19.73
metres, and at 23,00 through DJA on
31.38 metres ; a later edition is transmitted
in German, English, and Spanish at 01.45
on 31.38 and 49.83 metres.

New B.B.C. Vaudeville Studio
development and extension of the
vaudeville and- light variety hours in
the broadcast programmes has compeiled

i
j INTERESTING and TOPICAL
: PARAGRAPHS

o ammoni

» - Lo g

the B.B.C., for the presentation of this
feature, to secure larger premises than can
be afforded by Broadcasting House. For
this reason a tempomry lease has been taken
of St. George’s Hall, London, the home of

THE B.B.C.’s NEW STUDIO

The interior o] St. Ceorges Hal[, |wlnch is. la replace lhe famous B.B. C
studio al Walterloo Bridge, known as Studio No. 10,

the Maskelyne magiec shows since 1905.
The step was made 1 necessary through the
loss of the (Wharf) No. 10 studio, which is
required in connection with the scheme for
the reconstruction of Waterloo Bridge. St.

George’s Hall will accommodate an audience.

of over 500.

SOLVE THIS:

Problem No. 59

Blacksmith was very keen on listening to
Huizen, and always switched his receiver on
for the early morning broadeasts from t;hls
station. He only had a three-valve set so
that signals were mnot overpoweringly loud.
He noticed, however, that on some mornings
the strength was quite good, whilst on other
occasions the station could only just be heard.
He had his recefver overhauled and found that
it was in perfect condition. What ac¢ounted
for the differences in signal strength ? Three
bhooks will be awarded for the first three
correctsolutions opened. Address yourentries
to The Editor, PRACTICAL WIRELESS, Geo.
Newnes, Ltd., 8-11, Sowthampton Street,
Strand, London, W.C.2. Envelopes should
be marked Problem No. 59 and posted to
reach here not later than November 6th, 1033.

SOLUTION TO PROBLEM No. 58

Although everything was correctly wired, Bradbury
had purchased a set of LF. transformers workmg on a
frequency of 129 ke/s, whilst the oscillator coil was for
110 ke/s. When the LF. transformers were changed
the receiver functioned perfectly.

The following three readers gave correct solutions to
Problem No. 57, and books have, therefore, becn
forwarded to them:

W, A, Newell, 213, Green Lanes, Finsbury Park, N.4,

R. T. Ward, ’Exeter College, Oxford.

B 0. L. Philps ,Runnymede, HawkwellChase, Hockley,

SEeX.

Two New Spamsh Stations
AJ 33 is the call-sign of a small broad-
casting transniitter which has becn
erected by an association of local news-
papers at Tarragona, a seaport in the
province of that name on the west coast of
Spain, some 50 miles S.W. of Barcelona.
The plant, although small and of low power,
is strictly modern. The wavelength used
is 202.2 metres (1,483 kilocycles). A 250-
watt station is also in oper-
ation at Bilbao on 203 metres
(1,477 kilocycles). Go to it,
ye DX ether searchers.

No Women Required
LTHOUGH some of the
German studios have
boasted of female announcers
in their studio staffs, it has
now heen decreed by the
authorities that a woman’s
place is in her own home,
and except for the conduct of
the Children’s Hour, on
certain days, talks or drama-
tie productions for which the
presence of a woman is a
necessity, the German Fraus
-will no- longer take any fur-
ther part in broadeasts.}

Hamburg on High Power
ORK on the new Ham-
burg transmitter is so
far advanced that, as a pro-
visional date for 1ts official
launch on the ether, January
15th, 1934, has already been
fixed. The station will work
on 331.9 metres (904 kilo-
cycles). As soon as it has been brought
into operation and taken over its regular

duties the Kiel relay will be closed down,

Nearing Six Millions
URING the month of September the
Post Office issued roughly 384,500
listening licences, bringing up the total
number, less those expired, toZ 25,720,500,
thus making a further gain of over sixty-
six thousand. At this rate there should
be no difficulty in reaching the six million

mark by Christmas.

Economies in Programme Material
N future, British listeners to the Langen-
berg, Mithlacker, and  Frankfurt
stations for the main broadcasts will he
able to choose the most favourable of these
three channels, as the transmitters will
mainly work on the simultaneous broadcast
principle. Each city, in its turn, will hold
itself responsible for certain - features of
the day’s radio entertainments. A similar
amalgamation is foreseen for Hamburg-
Berlin-Kénigsberg (Heilsherg), and Munich-
Breslau-Leipzig.

World-Wide Broadeast on Armlistice Day:
OR the - first time in the history of
broadcasting the service at the Ceno-
taph, on November I1th, will be transmitted
simultaneously to all quarters of the earth.
The listener in Vancouver will hear it at
3.0 a.m., whereas in various parts of
Austraha and New Zealand he will have to
tune in to the Daventry short-waver
between 7.0 and 10.30 p.m., GM.T. With-
out doubt, it is an arresting ceremony which
the. entire British Empire will. be anxious
to listen to.



__N_ovember 4th, 1933

PRACTICAL WIRELESS T e
7 = =y
— W = F = 3
S sl nal- i 7zii0lilre—7
S iLEEEL 555 555
ESEL FISSE TG =
AR E

AS it ever struck you that, apart
from the tuning arrangements and
the valves, the greatest expense

involved in building a receiving = set

generally is due to components used for
inter-valve coupling—transformers, con-
densers, resistances, and the like ?

And

Fig. 3.—How “ isolation’ is achieved with
choke capacity coupling.

bave you ever wondered whether some
alternative arrangement might not be
possible which would reduce expenditure
in this direction !

In order to investigate the possibilities
of the suggestion it is first of all necessary
to obtain a clear idea of the actual functions
of all inter-valve couplings. Strictly speak-
ing. the coupling element proper is merely
a device for transferring the alternating
(that is, radio frequency or audio fre-
quency) voltages developed in the anode
circuit of one valve to the grid circuit of
the following valve, and in this way per-
mitting the second valve to take the process
of amplification a step farther.

A Dual Purpose

The apparatus, or group of apparatus,
used for intervalve coupling, however,
does something more e

than that in practice. ,z0  ~—

M T+

cuit of the first valve.. Suppose we take a
low-frequency transformer coupling; for
example, as shown in Fig.1. The prima:
winding is connected in the anode circuit.
The alternating voltage developed across
this winding causes similar variations in the
magnetism of the iron core, and this in
turn results in the setting up of a

- A7+ further alternating voltage in the second-

ary winding, this secondary voltage
being applied to the grid of the fol-
lowing valve. Strictly speaking, only
the. magnetic core of the transformer
is the actual coupling component. The
primary winding is merely the load in
the anode circuit of the first valve. Yet
we glibly talk about * transformer
coupling ” as
though the
whole purpose
of the trans-

HT+

GE~

of a transformer-coupled stage.

former was to act as a coupling unit.
Again, considiring the low-frequency
transformer, every listener is aware that

most transformers have a step-up ratio
between the number of turns on the
secondary and the number of turns on
the primary. This means, of course, that
the voltage developed in the secondary is
greater than the alternating voltage avail-

able in the primary, roughly in the pro-

+200 7 2501 FOMA.

A

In the first place, one
and the same piece of
apparatus fre-
quently acts not only
as a coupling device,
but also as the actual
load in the anode cir-

:
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Fig. \ —llustrating simply the fundamentals

In this Article the Author Describes Its Working Principles and Possibilities
By H. J. BARTON CHAPPLE, Wh.Sch.,, B.Sc., AM.LEE

portion of the turns ratio of the transformer.
The transformer, therefore, acts both as
coupling element and as a low gain amplifier.

For Isolation

But a transformer does even more than
this. If you examine the circuit of a con-
ventional receiver, you will observe that
the primary and secondary windings of the
low-frequency transformer—or, for that
matter, of any transformer—form parts
of distinct and isolated circuits. This
means that the high-tension potential
applied to the primary is isolated from the
grid circuit of the following valve. This,
be it noted, is really the most important
of the functions of a coupling device in
receivers of standard type, and it is to a
great extent because of the necessity of
thus isolating the anode circuit of one valve
from the grid circuit of the next that
intervalve couplings of the types at present
in use are essential.

Isolation is obtained in different ways in
different types of coupling. Thus, in a
transformer, as shown in Fig. 1, the isolation
is due to the use of two separate windings,
impulses being transferred from one winding
to the other by means of magnetic coupling.

A7+

HTs

Fig. 2.—
How we
wire up a
2 GB~ resistance

capacity coupling.

In resistance capacity coupling, and in
choke capacity coupling (see Figs. 2 and 3)
on the other hand, isolation is achieved by
a series condenser separating the anodc
circuit of one valve from the grid circuit of
the other. Alternating signals are passed
by the condenser, but the direct high-tension
voltage is not transferred.

Now from the very earliest days of broad-
casting, intervalve couplings have beex
under suspicion as the means of intro
ducing a certain amount of distortion, and
some listeners still imagine that most of
the distortion from which they suffer is
due to this cause. In those early days
there were certainly good grounds for suck
suspicion—transformers, especially the
cheaper types, were very prone to satura-
tion, while the correct design of resistanee

capacity units was not properly understood.
(Continued overleaf)



WHY NOT DIRECT COUPLING ?

- (Continued from previous page)

To-day, the quantitative de-
sign of circuit components is
on a much better basis, and I
will go so far as to say that, us-
ing standard components, the
amount of distortion due to
intervalve couplings is negli-
gible compared to that caused
by the overloading of valves
—varticularly high-frequency
valves and detectors, or by
endeavouring to get more out
of a set than it is degigned to
give. e

A Suggested Scheme

It is, however, interesting
to know that a method exists,
and has been used, which does
away with any apparatus in-
tended to act as a coupling pur€ and simple.
This scheme is known as direct coupling, and
a brief account of it is given below., To
grasp the principle of this form of coupling,
we will first study Fig. 4, which shows the
connections to a three-valve low-frequency
amplifier .of the A.C. mains type. In order
to avoid any tendency to distortion due to
the presence of iron cores which may
become saturated, resistance capacity coup-
ling is frequently employed, and this is
the method illustrated in the diagram.
For the sake of simplicity I have omitted
all the decoupling condensers and just
shown the bare skeleton circuit, including
automatic biasing resistances. Further, I
have indicated the actual voltage with

PRAGTICAL ‘WIRELESS

Fig. 6.—A direct-cou

tial between the cathode and the grid of
the various valves to accommodate the
signal voltage applied to each grid; a
large difference of potential between cathode
and anode of each valve to maintain the
anode current; a load in each anode
circuit across which the varying anode

Vromym
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Fig. 5.~ Using a voltage drop resistance in order to distribute the current inter-valve potentials.

respect to earth at every point in the
diagram.

You will observe that a maximum high-
tension voltage of 250 is assumed., Allowing
for a 50-volt resistive drop in the loud-
speaker winding, the anode of the output
valve will be at a mean voltage of 200 above
H.T.—and the cathode, say, at 20 volts
above H.T.—while the grid, due to the
existence of the grid leak, is at zero poten-
tial, i.e., 20 volts below the cathode.

Next, a loss of 50 volts is allowed for in
dropping resistance Ry, giving 200 volts at
the top ends of the two anode resistances.
In each of these there might be a drop of
100 volts, giving 100 volts at the anodes of
the first two valves. Each of these valves
has 3 volts grid-bias obtained by raising
the cathode voltage 3 volts above H'T.—
by means of biasing resistances, and the
grids of these valves are, of course, at zero
potential.

‘Why it Works
The whole amplifier works, of course,
because there is a steady difference of poten-

current causes an alternating voltage, and a
coupling condenser to transfer this alter:
nating voltage to the grid of the next valve.
In Fig. 4 the amount of current, in milliam-
peres, flowing in each branch of the circuit,
is indicated.

Having agreed that the circuit

5 pled amplifier of three stages with
a mains feed to the potentiometer voltage dropping device,

November - 4th, . 1933

It is clear that there will
. be a voltage drop along this
resistance and that any volt-
age between zero and 450
can be obtained by making a
tapping at a suitable point.
At a point near the negative
end a tapping is taken to the
cathode of the first valve,
which is thus 3 volts positive.
Then at a point which gives a
voltage of about 200, a
further tapping is taken
through an anode resistance
to the anode of the first valve,
and from the anode a connec-
tion is taken direct to the grid
of the second valve. Allowing;:
as before, 100 volts drop in
the anode resistance, the.
anode of the first valve, and-
the grid of the second. valve
will both be at 100 volts
above H.T.—.
In order to give the correct
negative bias on the second
valve, therefore, the cathode
connection for this valve must
.be taken at a point which
gives a potential of 103 volts,
-and to obtain the correct
difference of potential
between the cathode and anode of the
second valve, the tapping to the anode
resistance of 'Vy must be taken at a
point which-gives approximately 300 volts,
which, allowing as before, 100 volts drop
in the anode resistance, makes the anode
200 volts positive, or nearly 100 volts
positive with reference to the cathode.

Similarly, because the grid of the output
valve is 200 volts positive, its cathode must
be at 220 volts positive to secure the
necessary 20 volts bias, while the anode is'
maintained at 400 volts positive, i.e.,
approximately 200 volts relative to the
cathode.

The voltages at the various tapping
points are given on the diagram, and also
the currents flowing in the various branches,
and it is interesting to compare these with
the network for the conventional diagram

.in Fig. 4.

For and Against

It is clear that no distortion would be
introduced in such an amplifier when
correctly adjusted. Why,. therefore, is
not this arrangement more widely adopted ?

In the first place, the overall efficiency
is very low. Instead of drawing from your
H.T. unit 36 milliamps at 250 volts, you
draw- 36 milliamps at 450 volts, that is
almost twice as much power, the excess

(Continued on page 394

works solely on account of the
correct differences in potential exist-
ing between the different points in
the circuit, we can now turn to
Fig. 5, which shows in skeleton form
a so-called direct-coupled cireuit.
Here you see that a high-tension

. |

supply of 450 volts at the total
current of 36 milliamps is
provided, and across it is
comected a resistance which
can be tapped at any point.
(In practice, this resistance
would be made up of a
number of fixed and adjust-
able units, but for the pur-
pose of explanation we will

/n,out

L

consider it as a single

resistance.)

Fig. 7.—An early type of battery-coupled amplificr.
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This is the Third Article in This Series, and in it FRANK PRESTON, FR.A., Describes the Construction of an
Although one of a Series, the Article is Complete in ltself.

Efficient Dual-range Tuner.

N the last article I described a number of
experiments which you could carry
out in respect to rcaction control. If

you have followed through them you will,
no doubt, have gained a considerable
amount of experience and useful knowledge
regarding this_ aspect of receiver design.
Provided that you are sufficiently interested
in reaction experiments I would suggest
that you might try the effect of varying the
number of turns on the reaction ‘coil, and
also try the effect of moving the coil into

different positions whilst using the differen- |

tial condenser as control.

« If you do this you will, no
doubt, discover that a particus
Jar number of turns, situated
at a fairly critical distance
from the tuned winding, give
optimum results. 1 do not
mean that under those con-
ditions reception will, of
necessity, be louder, but that
you will obtain a smoother
control over high-frequency
feed-back (reaction, in other
words). The ideal to aim at
is to obtain such a com-
promise between the number
of turns and their distance
from the tuned winding that
the detector valve goes into
oscillation very, very gradu-
ally. By this 1 mean that
there should not be a sudden .
“plop” as the condenser capacity is
increased past a certain point, but that

wrammis-e1emSPECIAL NOTE=:-eami-s

Since the first article was published under the i
above heading it has come to our notice that
some constructors have found difficulty . in
obtaining the Telsen tuning comndenser and
drum drive specified.’ This is due to the fact
that these components are not now being
made, and although some dealers have them
in stock, others are unable to supply. In view
of this difficulty we take this opportunity of
pointing out that the * Universal Log’’ tuning
condenser and ¢ Baseboard Drum Drive,”
made by Messrs. Jackson Bros., can be used
instead with every satisfactin. In this case
a “ Mounting Bracket'’ of the same make will
be required upon which to mount the condenser.

ra—ree

the valve should go into
and out of oscillation
without any sound other

The ** Progressor,” after the dual-range
tuner has been fitted.

reaction circuit, If you find that, no
matter how you adjust the position of the
moving coil, reaction control is still ““ fierce ”
or “ ploppy”’ you might try a smaller or
greater number of turns on the winding.
First of all reduce the number to about 80 ;
you will find that the coil must then be
placed almost directly over the end of the
ebonite former before the set can be made
to oscillate, but the nicety of control might
be improved. If this alteration results in
an improvement, try reducing the number
of turns still more; if the reverse is the
case, see What alteration an increase, up to
120 or so, will do. A tremendous
amount of useful information can
be gained from these simple tests,
and if you take your experiment-
ing at all seriously I would recom-
mend you to make a few
notes of the results obtained
under different conditions.
Alternative Grid' Leak

Connections

There 1is another little
thing I would like you to
try in connection with these
reaction experiments. The
grid leak is at present con-
nected from the grid of the
detector valve to low-ten-
sion positive—try connect-
ing it to the negative lead
instead. This only in-
volves the transference of the
conneoting wire from one

t(Continued overleaf)

NEXT WEEK'’S EXPERI-
MENTS WILL DEAL

than a faint * breathing.” ¢ WITH DECOUPLING,
Besides this, the optimum
setting of the reaction condensershould not 7/
vary within more than very narrow limits
at different positions of the tuning dial.
For the reception of nearbv stations
critical reaction control is [ -
by no means essential, but {
it is of more importance
than anything else when
making an attempt to re-
ceive over long distances
with a sitaple two or three-
valve set. From this you
will realize the necessity for
careful “balancing ”’ of the

Fig. 1.— On the left is a
sketch of the finished tuner
and a circuit diagram ; on
the right dimensioned con:
structional details are given.
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(Continued fram previous page)
filament terminal on the valve-holder to
the other. Most present-day valves give
better results with the positive grid-leak
connection, but there are exceptions, and
in any case there is no harm in trying it
both ways. In all probability it will be
found that the negative grid-leak connec-
tion makes reaction control somewhat
smoother, but at the same time reduces
signal strength to a certain extent.

Making the Dual-range Tuner

When you feel quite satisfied with the
reaction adjustments, I am going to ask you
to make a complete dual-range tuner. This
will remain a permanency in the set, so it
should be made as thoroughly and carefully
as possible. The same ribbed ebonite former
as before will be used, and in addition to
this. we require five small terminals (the
6 B.A. size is most convenient) and an
ounce of 36-gauge enamelled wire. Remove
the existing winding and then the former

Tuning Cond'r

il
RITTI
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THE NEW PARTS REQUIRED
THIS WEEK.

One.ounce “ Lewcos,” 36-gauge Enamelled
ire

Five 6 B.A. Terminals.
One British Radiogram 2-point Push-pull

Lees L 0o | 6 0 1 0+ o0,

Switch.
One British Radiogram Component Bracket,
type No. 22
o HERID e ) — oo,

% in. or 80) with a drill, thread the end of the
34-gauge cotton-covered wire through these
and leave a length of two or three inches
projecting inside the tube. A total of 80
turns must next be wound on the same as
with our original coil, but for simplicity
wgnshall only take a single tapping and this
will be joined to a terminal for neatness.
Before commencing the re-winding, there-
fore, you should decide which of the
tapping points previously tried proved most
suitable in connection with your particular

0005 MA\'D.‘ 5 ] 10 ” 2
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Fig. 2—Wiring plén of the * Progressor ” with dual-range tuner fitted.

The wire from

terminal 5 on the tuner goes through the baseboard.to the reaction condenser.

can bo marked cut for the slots which are
required for the long-wave and reaction
windings. Also make five }in. holes near
the end of the former between the ribs.
All constructional details for the tuner arg
clearly shown in Fig. 1 and the dimensions
should carefully be followed. You will see
that there are five slots to be made at
varying distances along the ribs, and the
positions of these are most easily marked by
means of a cardboard template made to the
dimensions given in Fig. 1. Lay this along
each rib in turn and mark off the positions
with a scriber or the point of a centre
punch. You can then make the slots quite
easily with a sharp saw—either a hacksaw
or tenon saw will serve equally well since
the ebonite is comparatively soft.

Medium-wave Winding

Having thoroughly prepared the former,
the terminals should be screwed in place
and numbered with a pencil or scriber as
indicated in the drawing. Now, just below
terminal 1 make two small holes (about

aerial-earth system. Suppose the 50-turn
tapping was -found best ; you would then
put on 50 side-by-side turns, make a small
hole in the section of the former occupied
by number 4 terminal, form a long loop
in the wire and pass this through the hole.
Now you can continue the winding until
the eightieth turn is reached, make two
small holes below number 3 terminal, cut
tlﬁe wire off to length and thread it through
these.

In order to prevent possible confusion at
a later stage it will be best to attach the
ends ‘and tapping of the winding to the
appropriate terminals before dealing with
the other windings. Connection can be
made merely by making a loop in the wire
and screwing this up under the nut of the
términal, but a better job will result if
the wire is soldered to the end of the
terminal shanks. In connecting the looped
tapping it is absolutely essential that both
““ halves ” of the loop should make contact
with the terminal, because otherwise there
would be a break in the winding.

The Reaction Coil

The reaction winding can next be put
on the former. It will be noticed that this
ig in two sections, although they are both
in series and are actually parts of the same
winding. The positions shown for this
winding were carefully chosen by experi-
ment, so that there would be no need for
you to cut a number of slots in the ebonite
former in order to find them yourself.
At the same time, if you wish to experimeént
you can certainly do so with case. The
‘ beginning >’end of the reaction winding
will be connected to terminal number 2,
80 you should make a pair of holes below
that terminal for anchoring the wire. The
winding is in the 36-gauge enamelled wire,
of which 100 turns are used in ali; there
are 40 in the upper, and 60 in the
lower, slot. Do not cut off the wire after
winding the first slot, but simply carry it’
over to the second and continue with the
winding. The  finishing” cnd goes to
terminal 5 and should therefore be anchored
by passing it through suitable holes made
below that terminal. It is perfectly essential
that the reaction coil should be wound in the
opposite direction to the medium-wave and
long-wave sections.

The long-wave winding is again divided
up into sections, there being three in this
case. The winding is continuous and
consists of a total of 240 turns of 36-gauge
enamelled wire, of which 80 are placed in
each slot. The top end of the coil is joined,
along with the lower end of the medium
wave coil, to terminal 3 ;. the bottom end
goés to terminal 2.

When you have finished making the
tuner it should be mounted on the chassis
in the same way as the original coil was,
and then connected up. ,You can see the
connections in the new wiring plan given
on this page, and you can also see that a
new two-point push-pull switch is attached
to the chassis by ineans of a third com-
ponent bracket. Only one terminal on
the switch is made use of at present, but
the second will be employed at a later stage
in our experiments.

The modified set will be operated in
exactly the same manner as before, except
that long - wave reception can also be
obtained by pushing in the knob of the
three-point switch. When the knob is
pulled out the long-wave winding is short-
circuited and the medium-wave coil only is
in use. The method of operating the
“ Progressor *’ on long-waves i3 exactly the
game as on the lower-waveband, so no
difficulty will be experienced in _ this
respect.

Next Week

Next week I shall describe a number of
interesting experiments that can be tried

‘on the low-frequency side of the receiver,

and give the necessary information to
enable you to fit a radio-gramophone
gswitch. I also hope to deal with the
question of decoupling and-to show how
a number of the defects often found in
amateur receivers can be overcome at
little expense. It will cost only a few
sghillings to buy all the parts needed next
week, and these will serve to take the
‘* Progressor >’ another step nearer to its
final state.

By the way, if you come across any
little difficulties whilst .carrying out your
experiments, or require an explanation of
some seemingly peculiar results, remember
that the Pracricar. WireLEss FREE
ADVICE BUREAU is at your service !
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"MAINS" VOLUME
 FROM BATTERY SETS

- without increased H.T. consumption

With a Class “ B " Quiput stage volume equal to that of a
powerful mains receiver can be oblained from battery sels
without increasing H.T. consumption. The conversion of your
present battery receiver into an up-fo-date Class "B " Set is

rot difficult. Send Ih‘ coupon below for Folder giving full

details of this remarkable system of Amplification,

CLASS “B” YALVES

COSSOR
240 B.

‘Filament volts 2.0; Filament
amps 0.4; Anode volts 150
max.; Max. Anode Current
Swing 50 mA.; Max. Peak
Applied Signal (Grid to
Grid) 40 yolts; Static
Anode Current at Ya=100,
Vg=0 (each

haf) 1.5 mA. I 4
Price ,-

COSSOR
220 B.

Filament volts 2.0; Filamient;

amps 0.2; Normal Anode
volts 120; Max. Anode Cur-
rent Swing 35 mA.; Max.
Peak Applied Signal (Grid
to Grid) 40 volts 3 Static
Anode Current at Ya=100,

Vg=0 (each

half)1.25pr:1i; '4[_

Jo A. C. COSSOR tTD., Melody Dépt, Highbury Grove, London, N.5.

Please send me, free of charge, a copy of Folder No. L.93;
which tells me how to use Class « B Amplification.

Name
Address

PRAC. 411733,
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A. C. Cossor Lid.g
Highbury Grove, Lon-
don, N.s. Depots at
‘Birmingham, Bristoly
. Glasgow, Lecds, Livers
. pool, Manchester, Nm1

castle, Sheffield, Belfa;‘l'

.

.oy Cardiff and Dublin,

Q 3864
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It gives a J-valve set a
nerformance
ike a

SUPERHE

Price

{Both Models)
COMPLETE

Mains Model type BP.M.

Battery Model type B.P.B.

The JB. LINACORE .. .: . an exceptionally selective band-
pass tuning unit employing the latest type of iron-cored coils.
LINACORE takes all the worry out of set-building. Far more
efficient than if home-assembled and far more compact.
Obviates all ganging difficulties. Makes the most of its super:
selective coils by. very accurate matching of the condenser
sections.’ Tunes from 200-550 and 800-2000 metres.
LINACORE gives a 3-valve set a performance comparable
to a superhet. Complete with volume and reaction controls
and all switching. Fitted with the latest pattern JB.
"Straight Line Dial. '

LINACORE

Advevtisement of Jackson Bros. {London), Lid.; 72, St. Thomas' Street, London, S.E.x, Telephone : Hop 1837,
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“Class B”
Output
Choke

Enables all normal com-
binations of valves and
loudspeakers to be
matched up.  Primary
inductance (loaded) 10
Henries at 33 m.a. each
half. D.P.42. Price

{including royalty) I 5,'

“Class B”
Output
Transformer

Ensures maximum resulls
being obtained from this
system. Primary induct-
ance (loaded) 28 Henries
at2m.a. D.P.40. Pric:
{including royalty) | 3,_

POWER
PUNCHER

Is easily incorporated in
most battery sets. GCives
greater  volume with
lower H.T. current.
Requires no special trans-
formers or valves.

P44, Price | 516

NICORE A.V.C. UNIT

By specifying solely this new Varley unit
Mr. F. J. Camm takes no risks—he has made
certain of Automatic Volume Control at its
very best and simplest, too. The manual volume
can be left set at the most suitable position,
the NICORE A.V.C. unit automatically controlling
the sensitivity of the receiver to give I 5,6

the volume required. Price
Write for the new Varley Catalogue (post free).

OST AS PIONEERS

FOREM

Advert. of Oliver Pell Control Ltd.,, Kingsway House, 103, Kingsway, W.C.2.

*Phone : Holborn 5303.
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F.J. CAMM’S

“ORBIT ”
“ACE” STANDARD
SPECIFICATION

1 “ACE” metal sprayed chassis
14x9x33 .. 2
1 J.B. Nugang double gang condenser
with disc drive, No. 2066
* Litlos ”
condenser .0002 mfd . 2
2 Colvern Ferrocart coils types F.i0
and F.3 15
3 Dubilier fixed condensers "1 mfd
type o -5 5
2 Dubilier fixed cond s 1 mfd
type BS 4
1
1

1 Graham Farish reaction

1 Dubilier fixed condenser .0002 mfd
3 t[y)vpe 670

ilier fixed cond .0003 mfd

S © @& W o o o o

type 670 ..
6 Erie lmpregnnted reustances -—500
5,000, 10,000, 30,000, 50,000 obms and
2 megohmu 6
1 Varley DP44 automahc fadmg com-
pensator and power puncher..
1Igranic L.F. transformer type "Orbn"
2 Clix chassxs type vdveholden 1 pln -
Clix chassis type valveholder 5 pin..
W.B. 2-point on/off switch .
1 Belling Lee baseboard fuseholder
with fuse No. 1034 ..
4 Belling Lee terminals A E, 2Pu ..
1 Belllng Lee 5-way banery cord with

plug
3 Bellmg Lee wander plugs GB GB—!

X0,
-
W O O

N e
-
-t O oW

Connectmg w:rc, screws and sundries. .

“ACE’’ STANDARD KiT A 411 3
3 Valves to specification .. 19 0

“ACE" STANDARD KIT B £6 10 3

(LYY COMPONENT SUPPLIED SEPARATELY))

“ACE” “ORBIT”
ACCESSORIES

Ever Ready 120 volt Winner Type H.T. Battery
Ever Ready 120 voit Popular Power type H.T. Bat.tuy
Ever Ready 9 volt Grid Blas Battery

Block mwus LT. Accumulator 80 unp/hours

£ s
pb )
15

Block Platelesn 120 voit Wet H.T. sccumulater .. 3 15
M. P. B.” H.T. Elirainator for AC, Mains. .

“ M. P. R H.T. Ellminator for D.C. Mains. . e 1 10

W.B. Microlode Moving Coil boudspeaku type v
PM 4A . 2

Bluespot Iﬂoving call Loudspmkcr eype 4.- PM et e

Pluespot New Model 3) Gramgopbone Pick-up with
volume contrel

Belling " Lee Unit Gramophane Plck-up wlth Volum-

Control . 116
Omru'd No 30 Dnnble Spring Gramophomz Turn- ooy b

2 ACE i ORBIT i CABINET

Standard Table Model ,
De baxe Tuble Modei In solid Oa.k bcamﬂul mthne

finish . .e
8tandart Consoletie Model 110
D¢ Laxe Consolctte Model in sold Oak, withy snpexinr

& finish, very some .., . .2 0

© oo amo S © oo cooe omo

STANDARD
KIT

4.11.3

TRADE SUPPLIED

GUARANTEED
“ORBIT"

Donald P. Marcus, Managing Plrector of Mesars.
Marcus, Overton Rudlo, Ltd., and originator
of the popular '* ORBIT * DE LUXE Kits, says:

| PERSONALLY GUARANTEE...

¢ ACE » DESPATCH. All orders despatched by retarn
post from .stook, No aonoylng delays.

¢ ACE »” QUALITY, Every “ACE* Kit is exact to apeci”
fication given. No substitutions. Btudy carefully the “ACE **
Standard and De Luxe Kits.
world-famous British manufacturers, and especially chosen
“for performmance and efficiency regardless of price.

“ ACE " PERFORMANCE. Every “ ORBIT* constructed
from an ** ACE ** Kit will give results eqnal to those obtained
by Mr. F. J. Camm hlmself. The De Luxe " ORBIT ™ is
absolutely unbeatable for wonderful tone, punch and selec-
tivity.

% ACE " SERVICE. I shall not censider your purchase
completé unless your “ ACE " * ORBIT " gives these resuits.

If you have the slizhtest cause for complaint when you have =

built and tried out your “ ACE " " ORBIT,” my SERVICE
DEPARTMENT will put it right free of charge.

Every compouent made by:

'No_vember.‘ 4111_‘, 1933

F.J. CAMM’S

“ORBIT”
“ACE” DE LUXE
SPECIFICATION

i« ACE" metal sprayed chassis
14x9x3§ . 20
J.B. Nugang double gang condenser
without disc drive No. 2

%1 J.B. New Type straight Line slow
motion dial with illuminated shadow
tuning device No. 2091 .

41 Polar No. 4 ampaccd reaction
condenser

2 Colvern Ferrocart coils types F. 10
and F.3. h

3 Dubilier ﬁxed ‘condensers .1 mid

mfd

type o
2 Dubllxer fixed condensers 1
wfd
mfd

e B
1 Dnblher fixed condenser .0002
type 670
1 Dubilier fixed condenser .0003
type 670 ..
6 Erie unpregnated reslstances -—500
5 000, 10,000, 30,000, 50,000 chms and

- o om0l 1 W ef
® O © W e v @

megohms 6 0
1 Varley DP44 automatic fadmg com-
pensator and power puncher.. 15 6
#1 R.L New Hypermu L.F. h'amformer
4-1ratio ., 15 6
2 Clix chassis type valvebolders ! mn 1 4
1 Clix type valveh 5 pin 9
%1 Bulgln toggle type nlckel plated
on{oﬁ swit 1 6
1 Belling Lee No. 1634 Iusellolder thll .
use
4 Belling Lee terminals A E Pu, Pu .. 10
1 Belling Lee 5-way bauery cord with
plugs 20
3 Belllng Lee wander plugs GB, ‘GB—1
GB-— 5
1 Bnlgln low consumphon dial Ilghl
bu 6
Connecting wnre, screws and sundries. . 10
“ACE"™ DE LUXE KITA 5.8 i
= 3 Valves to specification .. ", .. 119 0
H e
“ACE" DE I.UXE KITB §7 7 3

3% Special componenu umﬁua to.the “ ACE”
uxe ‘““ORBIT* Kit,
(4NY COJIPONE’VT SUPPLLLD SEPARATELY )

THE “ACE” “ORBIT " KITS ARE OUR SPECI.

ALITY BUT WE CAN SUPPLY 'ANYTHING RADIO
wnsgnicxovss ALL-METAL A.C. MAINS SUPER-HET

_ WESTINGHOUSE
WESTINGHOUSE
A.C, MAINS,
WESTINGHOUSE
A.C. MAINS,

BATTERY MQDEL SUPER-HET KIT.
C€LASS B BT, ELININATOR HIT FOR

STANDARD ELIMINATOR KIT FOR

(Blue priot, constructional defals and price list 1s. 34, cach,
post free, or complete set of four, 4s., post free.)

Lissen Skyscraper All-Wave Four Kit with Vnhes‘
but without cabinet

Lissen Skyseraper 7 Valve Suner-ﬂet Bautry llodel.
with valves, bu without cabinet . -

¢ ACE ”? 8.T. 500 DE LUZXE Kit, vnul Va]ve: s 7 l'f

MANUFAL'I.'UEERS' RECEIVERS —PYE,R.Y, R.Y,, AERODYNE,
R. G. D., BLUESPOT, PHILCO, RUSH BADIO e,
SUFPLIED AND MAINTAINED. WRITE FOR DETALLY.

12 6
. 817,86
9

TO MARCUS, OVERTON RADIO,
LIMITED

62, Borough High Street,
London Bridge, S.E.1

{one minnte from London Bridge Suxllan "Phone Hop 4451)
Please supply immediately <=

“ACE” “ORBIT” Standard Kit........... P ook
“ACE” “ORBIT"” De Luxe Kit .......c0cvn.n..

For which T enclose £...00vvusovnnnn .t .

Bl 0000 0 o0 o SRt . B0 RO o tasataeriaenas
i L TR0 000000090 .. JOGGHORRRe DON T REN0: L S Y v
Block letters picase; cross out Kit not requred.

DE LUXE
KIT

£5.8.3

TRADE SUPPLIED
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" A Tour with Mr. F, J. Cantm’s Orbit Re-
ceiver, the construction of which is
described on pages 365 to 368 of this

AVING pre-
viously seen
the ORBIT

and had the many
unique and up-to-
the-minute features
pointed out to me
by Mr. Camm, its
designer, I was par-
ticularly pleased to
be: given the oppor-
tunity of submitting
the final receiver to
an extended test.
Mr. Camm had
told me he was
satisfied that this
receiver was by
far the best
of its kind
ever offered to th®
. home constructot
and that it was the best
receiver he had ever
degigned. Knowing Mr.
Camm’s phenomenally high
standards of comparison,
and being fully aware of
the tremendous success and
popularity of his previous
masterpiece, the * Fury Four,” 1
expected to find something really
outstanding in this set. 1 was not ¢
digappointed ; in fact, I was
pleasantly surprised to find so
many useful and novel features
combined together in a receiver of
such modest expense.

i —

[<4
*

Careful Design

Even a cursory examination of the)
circuit was sufficient to satisfy me that the
design had been so carefully worked out that
there was nothing left to chance. The idea
of automatic fading compensation -in so
simple an instrument also appealed to me
very strongly. Beauty of appearance was
another point that struck me most foreibly,
whilst the entire absence of unnecessary
knobs and gadgets struck a pleasing note,
somewhat in contrast to the average home
constructors” set which has a multiplicity
of knobs scattered all over the panel and
even round corners in inaccessible positions.
Single dial tuning, with the added refine-
ment of an external trimmer, is a feature of
the set that is not by any means un-
known in commercially-built receivers, but
which is sadly lacking in many designs for
home construction.

Then again I was impressed by the
unorthodox, yet perfectly practical, design
of the ¢ Metaplex ”’ chassis assembly, with
the loud-speaker mounted in its rational
position along with the rest of the receiver,
instead of being pushed into some odd corner
of the cabinet or even left right away from

the set.

issue—by BERNARD DUNN.

The “ clean” component

of wires on top of the chassis
also reminded me morc of
the truly professional re-
ceiver design, rather than
the mere placing of a
number of components on
a flat baseboard in the
manner that was popular in
years gone by, and which
PracTicaL
WIRELESS
has always
considered
obsolete.
But I must
not take up
time and
space by

giving my
impressions N
of the ap-

pearance of
the receiver
since you can
form your own
opinions of this by
examining the photo-
graphs and other illustrations reproduced
on some later pages of this journal.
What I do want to talk about are the truly
astounding results that the receiver gave
when I tried it out on different aerials and
under different conditions. My very first test
was carried out on Mr. Camm’s standard
model fitted in the very good-looking
console cabinet. I tried it on the aerial in
the Practica,. WiReELESs laboratorics
which are situated in the Strand and in
the very heart of London’s West End.
The acrial is about 60ft. long in all and is
erected only about 4ft. above the roof ; it is
badly screened and the lead-in comes down
to the laboratories on the second floor. The

assembly and entire absence’
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earth consists of a lead some . 5
20ft. long taken to the only -
convenient water pipe. I men-

tion these facts so that you may

judge the true conditions under which this
preliminary test was made, and to assure
you that those conditions are just about as
bad as any listener is likely to encounter
in any part of the country.

In spite of all this, and though the test
was made in broad daylight, the first
station I.received was Midland Regional,
and it came in at 101 degrees on the tuning
dial. It gave an ample volume on the
speaker for really enjoyable reception in the
large room, and this despite the fact that
reaction was not pushed anywhere near
its limit. Whilst listening to this station 1
took the opportunity of setting the star-
wheel trimmer on the gang condenser, and

adjusted this until maximum signal

strength was given with the external
trimmer knob in its midway position.

After that I turned the condenser
scale to zero, leaving the wave-
change switch in the medium-wave
position, and then proceeded tc
turn it up gradually to see what
stations could be brought in. The
first was Fécamp, at 4 degrees.
and this somewhat erratic trans-
mission was reccived at comfort-
able (though not too loud) strength
As I knew from past experienct
that Fécamp generally fades pretty
badly, I was surprised to find that

therc was no sign of

any such happening.

Perhaps it was becausc

of the automatic
fading compen-
sator—I did not
know, nor did 1
~ expect it to be

so good as this
However, I wa:
determined  t
* find out, so !

w connected uj
another receive:
(this one a five
valve main:
superhet), bu.
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there were unmistakable signs of slow fading
with that set, and so I was quite convinced
that the far more satisfactory—though
less powerful—reception provided by my
receiver was accounted for by the elever use
to which the new A.V.C. unit had been put.

Moving higher up the scale I did not find

any good transmission until 261 metres was.

rcached, when the London
National "transmitter came
in with real “ punch.” The
5.15 dance music was being
broadeast, and this was loud
enough to dance to in any
average size room in a house.
The -quality of reproduction
was excellent and I could
find no fault with it at all,
although cvery valve in the
set must have been well-
nigh fully loaded. Thinking
that this would be a good
station on which to test the
sclectivity of the =et, I
carefully noted the * tuning
spread ” on the dial ; it was
cxactly three and a half
degrees—very satisfactory in
view of the heavily damped
aerial, ‘'and quite sufficient |
for every mnormal require
ment.’

After that T tuned in turn
to Heilsberg, Hilversum,
North Regional, Bordeaux-
Lafayette, DBreslau, Poste
Parisien, London Regional, Miihlacker,
Frankfurt, Midland Regional, Athlone,
Rome, Langenberg, North Regional and
finally to Prague, which came in at
approximately 143 degrees on the dial.
Every one of these stations was received
clear of interference, whilst most of them
were at good strength. The weakest were
Rome, North Regional and Prague, but
the programmes from these stations could
be followed with ease.

Going over to the long-wave band, I
soon found Reykjavik (1,200 metres) at
45 degrees, and after that, Warsaw, Eiffel
Tower, National, Radio-Paris, and Huizen,
the latter coming in almost at the top of
the dial.” LEvery one of these stations was
at cxcellent strength, and any eould be
tuned in entirely free from interference.

So as to give the set a fairer test,
I took it out into the country to a spot
about twelve miles from London and less
than that distance fram Brookmans Park.
The test was also made after dark, so you
can imagine the way in which stations

L% =

Noteifr
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simply came tumbling in. All those
received during daylight hours were there
at considerably greater strength, - but

additionally, there were at least twenty
others which came in sufficiently well to
provide good programmes. In view of the
fact that I was now using a longer and
I rather expected that

higher aerial,

om this photograph how all the principal componsnts are tucked

away oul of sight on the Orbit.

selectivity might not be quite so good.
Aectually, I could deteet very little differ-
ence, and it was still an easy matter to
receive any of the more powerful stations
entirely free from interference. I did not
make a detailed log of the stations received,
but on the medium-wave band I counted
thirty-five that conld bhe received at
“ programme > strength. I know this
figurc is less than that claimed for some
three-valve receivers, but it is considerably
moye than I have ever received at similar
strength with any battery set on the same
aerial. In all cases, tuning was delightfully
easy, and reaction control was go smooth
that it was a sheer joy to use it. I am
quite sure that any amateur could receive
as many stations as I did after, very little
experience with the set.

On the long waves I found all the stations
that I had previously received on the poorer
acrial, as well as another, Zeesen, between
the National and Radio-Paris.  Signal
strength was somewhat greater, and there
was no sign of interference, except between

- November 4th, 1933

the National and Zeesen ; I could tune in
the latter station at respectable strength,
but the National could still be heard as a
faint background. Altogether, the * bag
of stations rcceived was, I eonsidered,
cxtremely good—considerably better than
with ninety per cent. of battery receivers
having less than five valves.

It is always somewhat
difficult to tell whether or
not an A.V.C,, or automatic
fading compensation device,
is operating, since if signals
do not fade, the reason might
be attributed either to the
device itself or merely to un-
usually good reception con-
ditions. I had previously
cheeked it by comparing the
results from Mr. Camm’s with
those given by another re-
ceiver,. but I thought it wise
to try yet another method of
checking, this time a rather
more stringent one. As it
has been explained, the idea
of the fading compensator
is to vary the degree of
amplification provided by the
V.mu. valve by moderating
the grid bias voltage supplied
to it. This has the effect of
changing the anode current,
so I connected a 0—35 milli-
ammeter in the anode circuit
of the first valve and watched -
it carefully when different stations were
tuned in. Sure enough, the needle moved
freely over the scale, going down slightly
when the powerful stations were being
received, up on weaker ones, and constantly
moving upward and downward on those
which normally are subject to fading. I
was more than ever convinced that the
novel A.V.C. unit was ¢ pulling its weight,”
and was, in a large measure, responsible
for the excellent results which the set
gave.

Conclusions

I concluded my tests on the set with
o feeling of great satisfaction, and in the
full knowledge that this latest set of M.
Camm’s eclipses not only his previous
roceivers, but every other I have ever
tested having no morec than four valves.
The receiver is without doubt a set that
evéry home constructor should make a
special point of building; it is eminently
modern and cannot become obsolete for a
very long time to come.

O enable the ORBIT to be used with the
electric mains, we have designed two
units, one for D.C. supplies andone for

A.C.supplies. These units are of such a size
that they may conveniently be placed by the
side of the receiverinside the cabinet and thus
take the place of the batteries. There is no
hum from either unit, and the voltages
which are supplied are such that the valves
work at their optimum points. These units
will be fully described in subsequent issues,
and those who wish to use the ORBIT with
4the mains ean go right ahead with the con-
struction of the recciver with the full know-
ledge that there will be no necessity to carry
out alterations when the mains units are
fitted.
The Cost

We have no doubt that to many readers
one of the prineipal considerations when a
new receiver is introduced is the cost. It
is obviously useless to describe a receiver

OPERATING THE ORBIT
FROM THE MAINS

Seee e eases

Jemerenonan el

which employs the latest devices if the cost
i prohibitive. On the other hand, it is quite
as uscless to cut out important featurcs
just for the sake of introduecing a cheap
recciver. In the ORBIT we have managed
to ineorporate the latest practice with the
great feature of low cost, and you will see
from the advertisements in this number that
the complete kit for this set may be obtained
for only five guineas. When you bear in
mind that in addition to range, power,
selectivity, and high-elass reproduction, you
are getting a receiver whieh overcomes
fading difficulties, you will agree that the
cost is most moderate. No economies ean
be effected without seriously impairing the
efficieney of the ORBIT, and we ave certain

that when you have made the receiver you
will agree that it is really low in cost.

ADDITIONAL COMPONENTS REQUIRED.
FOR MAINS OPERATION.

LIST OF COMPONENTS FOR THE ORBIT D.C, MAINS UNIT

One Peto-Scoit ** Metaplex * Chassis, 10in. by Tie., with 8in.

runners,
Ouc Bulgin Skeleton Smoothing Choke Type L.F. 175.
One Dubilier Type BES18 Black Condenser.
Two Dubilier Type BS 2 mfd. fixed condensers.
One Bulgin 50,000 & watt Potentiometer Type V.0. 11.
One Dubilier 30,000 obm metallised resistance,
One Dubilier 5,000 ohm_metallised resistance,
One Bulgin Twin Fuse Holder, Type F.11.
One Heayberd Mains Flex and Adaptor.
Oue Bulgin Toggle Switch e
Ope B.R.G. Component Bracket No. 22,

LIST OF COMPONENTS FOR THE ORBIT A.C. MAINS UKIT-

One Peto-Scott ‘ Metaplex * Chassis, 10in. by 7in.. with 3in-
runners.

One Heayberd Type W.20 Mains Transformer.

One Westinghouse Metal Rectifier, Style H.T.5.

One Bulgin Skeleton 8moothing Choke, Type L.F.175.

One Bulgin 50,000 ohm 5 watt Potentiometer, Type V.C.11.}

Onc Dabilier 80,000 ohm Metallised Resistance.

One Dubilier Type BE318 Block Condenser.

Ono Dubilier 8 mid. Electrolytic High Voitage Condenser.

Two Dubilier Type BS 2 mid. ixed condensers,

One Bulgin Twin Fuse-hoider, Type F.11.

One Heayberd Mains Flsx aud Adaptor,

One Bulgin Toggle Switch

One B BR.@. Component Bracket Type 22,
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TaowTouse 1 K
OUR FREE GIFT

i

First of all pin the transfer
print ink side downmoar
on lo the chassis, as inthe *
top photograph. Next apply
a warm flat-tYon as in_the
illustration to the left. This
will cause the design lo be
transferred to the chassis,
clearly  indicating the
position of all wires,
components and holes,

§L_PRO, PATENT No._24534'33l' i
' . |I|,i_ .._. »

The illustration lo the
right shows the transfer
being removed.  Note
that the design now ap-
| pears on the-chassis.

The above photograph shows the transfer being
applicd to the underside of the chassis and one of
the side runners,

( MIIJ.ER:}.-':::&TMM;

(Right )}—Mount-
ing the components
in  the “positions
indicated on the
chassis,
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MASONS HILL, By BROMLEY, KENT

Export .Ojﬁcc : 11/12, Fencharch Street, EC3
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F J C AMM specifies

COLVERN

COILS
for the
“ORBIT"

Mr. F. J. Camm specially selected Colvern
Ferrocart Coils for the “ ORBIT ” because
he knows that Colvern are specialists in
coil design and production. Every Colvern
Coil is three times triple tested—it is your
safeguard that Colvern Coils will do their
job

F10and F.3, 25/- per pair

Made under license from the
patentee, Hans Voigl.

COLVERN

COLVERN LIMITED. MAWNEYS ROAD, ROMFORD, ESSEX
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N designing a .revolutionary receiver
! like the Orbit there are many

points to watch, and it is not suffi-
cient merely to produce an instrumeng

which is easy to build and which sets a'——

new standard of performance. Nor is it
sufficient to select the components to ensure
a low initial cost. All these thmgs ‘have
received scrupulous attention in designing
my Orbit, but another point which is of
extreme importance has also been given
most careful consideration—I refer to the
RUNNING COSTS 1 'A set which swallows
the juice—like a poorly-designed motor car
—ig dear at any price!

I was determined that the set should
be economical with current, because I
know that constant replacement of high-
tension batteries is a most expensive
business. This is one reason why I kept
down the number of valves to three and
did not fit a Class B output
stage, My idea was to ob-

Only 12 milliamps H.T. Current !
Consumption ! !
Only } an ampere L.T. Current

Consumption !

iasigmtrncon o

since it would be impossible to determine
what would have happened when a thousand
and one different combinations were
possible. I have used a pentode valve

tain an ample signal output
combined with long range
and good quality for a mini-
mum expenditure of battery
power. Without making any
sacrifice of efficiency 1 have
succeeded in bringing down
the high-tension current
consumption of the
receiver to a figure of
between 10 and 12 milli-
amps, which is even less
than that taken by the
majority of very ordinary
three-valvers. As a result
of this the double-capacity
high-tension batteryspem-
fied will definitely give
upwards of four months’
useful service; if you
only listen in for a few
hours a day you can ex-
pect the battery to last at
least six months and probably
longer.

Efficiency is the Keynote of
the Orbit
How has this undoubted saving
running expenses been effected ?

in
Purely
and simply by designing the circuit on the
most efficient lines and by choosing the
components that I know to be most efficient

for the circuit. I could not have done
this if I had specified alternative parts,

because this is the most efficient low-
frequency amplifier obtainable. When I
say it is the most efficient I mean that it
will give a greater output for any given
input, and with a smaller amount of H.T.
current, than will any other.

I have also used a short-base variable-mu

ﬂ"’
 high-frequency amplifying valve. This is
‘a comparative newcomer to the valve
" market and, like all other V.Ms, its
* anode current is proportional to the bias
voltage applied to its grid. With my
receiver the bia® voltage is dependent upon
the strength of the signal being rcceived
and therefore the current is less when
listening to the local stations than when a
distant programme is being enjoyed—just
another instance of efficiency with economy.
Even the detector valve contributes its
share towards the reduction in running
costs. It is operated at the lowest anode
voltage with which its full efficiency in the
circuit can be secured, and the actual
current taken by this valve is too small to
be considered.

Low Tension

I have said that the high-tension current
consumption is particu-
larly low, and I wonld
go further by repeating
myself in regard to. the
low tension. The three
valves together consume
just half an ampere, so
that the accumulator
specified will give sixty
hours’ service before re-
charging becomes neces-
sary. If you compare this
figure with that in respect
to a Class B set having
an H.F. stage you will see
a very appreciable differ-
ence ; the latter set will
require a filament current
of at least .8 ampere, or
sixty per cent. more than
with mine. By this I do
not mean in
any way to be-
little the Class
B valve, but
merely to stress
the fact that
when a combin-
ation of maxi-
mum efficiency
and maximum economy are desired, the
pentode valve (especially the Cossor hxgh-
efficiency pentode which I have used in my
latest.receiver, cannot possibly be bettered.

Features of my latest receiver are
economy of upkeep, low first cost, ease of
operation, automatic fading compensation

DESCRIPTIVE

See pages 365 to 368

For Constructional Details -
The H.F. Stage Explained - -
The Detector Circuit Explained -
The L.F. Stage Explained - -

Using Our Free Gift Transfer Print See pages 359 & 372

FEATURES AT

Tuning and Operating - - .

A  GLANCE

- See page 372

See page 376 | Test Report - SR - - o Lo 57

- . 5 376 Pictorial Views of Receiver - - < a9 375
»» s 380 | The Receiver as a Radiogram - BN I R 3
The Lay-out - - 5 . - s s 5 366
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T.C.C.

ALL-BRITISH

CONDENSERS

THE TELEGRAPH CONDENSER Co., Ltd.,
Wales Farm Road, N. Acton, London, W.3.

November 4th, 1933

The SPECIRIED CONDENSERS

3 T.C.C. .1 mfd. Type 50 ..(each) 1s. 10d.
2 T.C.C. 1 mfd. Type 50 ..(each) 2s. 6d.
1 T.C.C. .0002 mfd: Type ‘> ..:..... 15. 3d.
1 T.C.C. .0001 mfd. Type‘S’ ........ 1s. 3d.

l
FOR THE

"ORBI'T’

N up-to-date and highly efficient receiver such
as F. J. Camm’s “ORBIT" calls for fixed
condensers of unquestioned reliability, Without
hesitation the designer says “T.C.C. of course.”
He knows that every “condenser in tfxe. greencase”’
is the autcome of specialised work—that 100%

effort in condenser research is behind them. He

“knows too, that every worth-while condenser

development has emanated-from the.T.C.C Faclory.

* That is why he insists that you use T.C.C. Be sure

of your results with your “ORBIT”follow the

designer.

zcen
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F you arc interested in the fandamental
and theoretical aspects of the Orbit,
you will read elsewhere the appro-

priate articles on these subjects. Here, I
want to describe in detail the process of
assembling and wiring the receiver. Let
me start by saying—with rather a feeling
of pride—that I have worked out the
design so carefully and so thoroughly that
vou camnot find any difficulty whatever in
making a set which will do all that
I claim for it, and which is bound to give
vyou an immense amount of satisfaction.
I BACK THE ORBIT WITH MY PER-
SONAL GUARANTEE, WHOLEHEART-
EDLY AND WITH ENTHUSIASM, FOR
IT IS MY BEST YET. I would not say
this if I were not perfectly sure that this
latest set of mine is the best of the many
hundreds I have designed during my long
association - of the amateur wireless con-
structors’ movement—an association which
goes back to pre-War days. The more

Low Batter
Consumption—
Cheap to Build—

Simple to Operate—
Long Range—Automatic Fading Compensation

PRACTICAL WIRELESS

if,r—:i -,-,' o

critical you are of constructional, practical,
and the finer points of design, the more
pleased will you be with this set. I
am a severe critic myself, and the design
and performance of every PRACTICAL
WIRELESS receiver must not only be meticu-
lously accurate, but in its final form also
capable of passing my most stringent tests.
_-In addition to designing the set on such
lines that it can be built up without diffi-
culty, I have gone a step farther BY
MAKING ALL ARRANGEMENTS WITH
MESSRS. PETO-SCOTT TO SUPPLY
THE ‘“METAPLEX” METALLIZED
WOODEN CHASSIS COMPLETELY
DRILLED WITH EVERY HOLE THAT
IS REQUIRED. All that remains for you
to do 1s to transfer the complete wiring
plan (MY NEW AND PROTECTED
TRANSFER-PRINT SYSTEM) on to the
chassis, mark the components and wire up
by * following the lines.” IN OTHER
WORDS, THE TRANSFER PRINT
SHOWS NOT ONLY THE POSI-
TIONS OF THE PARTS, BUT
ALSO EVERY WIRE. Having the

o wires marked out on the
; chassis, you have only to join
A\ the actual leads between the

% points which are clearly
marked.

tional work in
this set, and
saved you money
by careful
elimination of
unnecessary com-
ponents, knobs,
and mere im-
pedimenta.

The method
of using a trans-
fer print is fully
described on

I have actudlly-
saved you hours of construc-

another page, so I need only say now
that it will be found most convenient
first of all to remove the left-hand
side runner of the chassis in order to
transfer the coil positions and connections
on to it without any difficulty. The runner
can be taken off merely by taking out the
three screws by means of which it is
attached to the baseboard and the two
that are used for attaching the thinner
back of the chassis. After doing that you
can turn the chassis upside down, place the
runner side by side with the baseboard and
then apply the transfer with a warm iron.

Next put the chassis right side up and
transfer the above-chassis layout. Once
the impressions have been made you can
proceed with the simple and interesting
task of mounting the various components.
It is best t® do this in a logical and
systematic manner in order to avoid any
unnecessary waste of time. I have experi-
mented with different methods of procedure,
80 I can tell you exactly which is most
convenient. Start by fitting the Colvern
“ Ferrocart ” two-coil assembly on the side
runner by means of fout §in. brass screws.
After that you can fix the Clix valve-
holders in place with in. screws. You will
see that two holders are of the four-pin
type whilst the third is a five-pin one ; do
not mistake these, but carefully notice that
the five-pin holder is the one at the left
when looking at the underside of the
chasgis,

The Lissen L.F. transformer, T.C.C. fixed
condensers, Varley A.V.C. unit, and Bulgix
grid-bias battery clip come next, after
which you can attach the two B.%.G.
component brackets, and finally the Belling.

-| Lee terminals. It is essential that all four

terminals should be insulated from ' the
chassis, and this is arranged for in
the simplest possible manner by fitting

(Continucd overleaf)

OUR GREATEST SUCCESS
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CLEAN LAY-OUT!

(Continued from previous page)

the insulating washers (supplied with the
terminals) underneath the square nuts.

Before refixing the side runner with coils
attached you must mount the J.B.
“ Unitune ” tuning condenser. This is
easily done by means of the three-long
serews found screwed into the feet when
the component is first taken out of its box,
It will be found better not to mount the
W.B. Microlode speaker until all wiring
has hecn done, sinec it can then be kept

out of the way and safo from
any possible damage.

Ultra-simple Wiring

When all the parts have
been fixed in position you can
turn your attention to the
wiring. Since this is so clearly
marked on the chassis, further
explanation will not be re-
quired by the more experienced
constructor, but I know full
well that the ORBIT will be the
first set to be built by thousands
of people, so I must describe
the method of wiring in detail.
I am not going to give you
point-to-point connections and
I have not had a coded plan
prepared ; these things are
rendered unnecessary and are
entirely superseded by my
TRANSFER-PRINT system. IN.
STEAD OF, AS IN THE OLD SYSTEMS,
having mentally to visualize the positions
of the wires and components and then
transmit them to the receiver, you HAVE
EVERY WIRE MARKED IN PRE-

" CISELY THE POSITION IT IS TO

OCCUPY.

Just as in mounting the components,
s0 in wiring there is a systematic procedure
which you should follow if you wish to do
the job in the least amount of time. Make

The Lay-out

a1

of the ORBIT

[T

HREE or four years ago it was the
custom to build a receiver on a flat
haseboard with all the components

arranged in the most convenient manner
and the wiring running from point to point
in a rather higgledy-piggledy manner.
Anyone who has looked at the inside of a
modern commercial receiver will have been
struck by the immense difference between
the arrangements of the parts to-day and
yesterday. What can you see of the com-
ponents in a modern set ? Beyond the
valves and, in some cases, the coils, there is
nothing but a neat looking metal chassis,
inside of which are all the smaller parts
with the wiring. Now examine the photo-
craph of the set, and I am sure you
will not hesitate to place this in the category
of the most modern of receiver layouts. A
completely screened condenser, three
valves, an enclosed fusc-holder, and a loud-
speaker comprise the total exposed parts.
It is surely well-nigh impossible to have a
cleaner arrangement. The chassig, although
of wood, is a special product sprayed with
metal and known as Metaplex, and therefore
possesses all the advantages of the metal
chassis which is used by all the better
commercial manufacturers to-day. The
advantages gained by this method of
assembly are two-fold. Firstly, dust and
similar troublesome particles of metal, ete.,
are definitely excluded from the apparatus,
with consequently reduction in the risk of
* noisy reception. Secondly, the risk of
pick-up on the wiring from a powerful local
station is removed and selectivity thereby

(1
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improved. A most important feature from
the constructor’s point of view is that the
receiver is ABSOLUTELY COMPLETE on
its chassis. That is, when the valves are
plugged into their sockets, the chassis may
be stood on the work-bench or table and
the process of testing carried out and all
the necessary adjustments made, after
which the assembly, without any difficulty
whatsoever, may be placed straight into its
cabinet. Those readers who have built
other receivers will appreciate the advantage
of this, as it often happens that the speaker
has to he temporarily wired to a set whilst
testing, then disconnected while the set is
placed in its cabinet and the sct then does
not seem so good when everything is in its
place. When the entire assembly is com-
plete, however, there is no possibility of
troubles arising, and you can.see exactly
how things are going before assembly.

From the photographs of the complete
receiver in its cabinet it will also be seen
that the recciver sets a new style in home-
constructed receivers in that it can be
adapted to employ matched speakers. Two
frets are cut in the cabinet, and the controls
are situated in the centre of these. Thus
the receiver, as described, may be placed
into the cabinet, and the second fret left
unused, or a second speaker may he pur-
chased and mounted behind this. The
advantages are surely too obvious to nced
emphasis. Sufficient has been said to show
that in the layout, as well as in all other
fcatures, the ORBIT is an example of
the very latest radio practice.

This Year’s Qutstanding Receiver
for Home Constructors

- o

EASY TO
OPERATE

AUTOMATIC
FADING
COMPENSATION ’

1
THB COMPLETE LIST OF PARTS FO
ONE PETO-SCOTT METAPLEX CHASSIS,
14in, by 10in. by 3in. 1
ONE JACKSON BROS. “UNI 2. ¢
CONDENSER. WNE 26
TWO COLVERN “FERROCART"” COILS,
TYPES “F.10°” and “ F.3,’” on Baseplate.

TWO CLIX 4-pin AIR.SPRUN
HOLDERS. = " VAL\:

ey

ONECLIX 5-pin AIR-SPRUNGVALVE-HOLD
THREE T.C.C. .1 MFD. FIXED CONDENSER

50.
TWO T.C.C. 1 MFD. FIXED CONDENSE
. TYPE 50.

TWO T.C.C. .0002 MFD. FIXED CONDENS
TYPE S.

ONE T.C.C. .0003 MFD. FIXED CONDEN!
TYPE S.

6 GRAHAM FARISH 1} watt OHMITE RESIST.
ANCES; ONE EACH, 500, 5,000, 10,000:
30,000 and 50,000 OHMS, and 2 MEGOHMS!

ONE BRITISH RADIOGRAM .0002 MFD.‘,
REACTION CONDENSER, TYPE 18/1.

- 1

a start by attaching sufficiently long
lengths of B.R.G. connecting wire to thoze
terminals on the * underside  of the coils
(that is, to terminals numbered 5, 6, 7 and
8 on the F. 3 coil and 5 on the F. 10).
This is done  before the side runmer is
screwed into posi-
tion againand saves
the difficulty of
working in a con-
fined space later.
Now the runner can
be fixed in place and
the coil leads joined
to the appropriate
terminals.

After this the rest
of the wiring can be
procceded with.
Start by conneeting
up the filament ter-
minals on the threc
valve-holders with
two parallel lengths
of connecting wire.
To do this you
should first of all

- a—
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Specially Designed for Economy
and High Performance

EASY TO
BUILD

LOW

BATTERY

&~ CONSUMPTION

MR, F. J. CAMM'S LATEST RECEIVER.

ONE VARLEY AUTOMATIC VOLUME CON-
TROL UNIT,

ONE LISSEN “ TOREX ”’ L.F. TRANSFORMER.

ONE BULGIN GRID BIAS BATTERY CLIP,

TYP .5,
FOUR " BELLINGLEE . TERMINALS, WITH
INSULATING WASHERS, TYPE “B'';
MAR D ¢ A,” “ E," g P.U.,” “«p.U”
IONE BELLIEG%E{; FIVE-WAY BATTERY
ORD ASSEMBLY.
SRED BELLICGLEE WANDER PLUGS
MARKED “ G.B.+” “ G.B.—1 " and “ G.B.—2.”
[e) corgs ng}lxglsa RADIOGRAM CON.
NECTING WIRE. i
HORT LENGTH FLEX, SCRE%'S, ETC.
ONE W.B. P.M.6. “MICROLODE” LOUD-
oséséé(;g'scorr CABINET.
N g c
THREE E_crossoxz V?{L;/%S. TYPES 220 VS.,
210 DET., and 220 H.P.T.

ONE LISSEN 9-VOLT GRID BIAS BATTERY.
ONE LISSEN SUPER 120-Volt H.T. BATTERY.
;'ONETEDISWAN 2-Volt 30 ah. ACCUMU-

LATOR.

T -

out off a piece of wire about
half an inch longer than the
distance between the ter-
minals on the two end valve-
holders. Then bare one end
by scraping away the insula-
tion with a blunt knife ; lay
the wire in position and mark
off the distance to the second
valve-holder ; scrape away the
insulation for a distance of
rather less than half an inch.
Now attach the end of the wire
to the end terminal and the
bared portion to the iniddle
one, after which it can te cut
off to the exact length required
and the other end bared,
before being securcd to the
terminal.

After that I recommend
you to start at the right-
hand side of the chassis and work
towards the left, taking all the wires in
turn. There is one little point that might
not seem quite clear, which is that the ixed
resistances are not actually attached to the
chassis, but are supported by their own
connecting wires. It might also not be
fully understood that one wire is joined to
4 holding-down screw on the coil assembly ;
this is for the purpose of earthing the
sereening covers of the latter. One wire is
taken to a bolt passing through the base-

NOTHING OBTRUSIVE!

board of the chassis, so that it makes con-
tact. with the upper (metallized) surface.
All the wires except two are attached to
the appropriate terminals by forming a
loop and screwing the nut over this. A
variation occurs in respect to the two leads
going to the gang condenser, however, since
terminals are not provided on that com-
ponent, and in consequence the leads are
soldered to the connecting tags fitted. If
you are not accustomed to soldering, do
(Continued on page 368)

—
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Fitting the ORBIT into its Cabinet

in-(‘-

FTER you have given the ORBIT a
preliminary test and adjusted the
condenser trimmer, you will wish to

fit it into its most attractive cabinet which
I have specially designed for the purpose.
This is of an entirely new design, with a
number of novel features which are de-
scribed on page 371.

The front of the cabinet is so arranged
that the three main controls (tuning,
wavechange, and reaction) fit exactly in
the centre between the two distinctive
speaker frets. Due to this arrangement
tﬁ: final appearance is particularly neat and
symmetrical, as you can see by examining
the photographs.

Actually, the receiver itself fits right up
against the right-band end of the cabinet
(as seen from the front) and so leaves an
ample space for batteries at the other end.

There are two ways of locating the
positions of the holes required for the
controls, the simplest of which is to make
use of the dimensioned front view of the
chassis given on this page. The other is to
fit the set in the approximate position which

. itis to occupy and then mark off the centres

for the various holes«on the inside of the
cabinet. In either case the general method
of procedure is the same.

If you propose to make use of the
drawing it will be best first-of all to check
the dimensions of your receiver in order that
you can make perfectly sure that all the com-
ponents and mounting brackets are in their
cxact positions. Next find the centre of
the front panel and mark off the height of

1|

the tuning condenser spindle. This position
can be used as a basis for all the other
dimensions, and the centre of the dial
escutcheon can be marked at the corrcet
height above it. After that you can locate
the centres of the other four holes before
preparing to drill them out.

marking out care should be taken
not to scratch the highly polished surface
of the cabinet, and for that reason it is
safer to make the lines on the inside or on a
paper template. They can be drawn with a
pencil, after which a small hole (about
3/32in.) should be made at the centre of
cach. Holes of the actual size required can
then be made from the front of the cabinet
with a brace and suitable bits without any
danger of scratching or otherwise damaging
the cabinet. The largesi hole is that for the
tuning condenser escutcheon and this
gshould be 1}in. diameter. Use a centre hit
for preference and goabout half-way through
the panel from the front; then complete
the hole from the back so as to avdid any
splitting of the edges. Al the other holes
can then be made in a similar manner with
a §in. bit; this size is greater than the
diameter of the spindles, but allows the
nuts of the mounting bushes to fit into the
wood in order that the spindles may be
allowed to project sufficiently far from
the front of the cabinet.

When the holes have been made, fit the
set into the cabinet and attach the loud-
speaker unit to the front panel by means of
four in. screws. After that the necessary
knobs can be attached to the spindles.

367
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{Continued from previous page)
not “ fight shy ” of these connections, for
they can be made by passing the bared
ends of wire through the;small holes in the
soldering tags, making a loop and nipping
this up tightly with a pair of pliers.

The Belling-Lee battery ¢cord assembly can
be dealt with last of all, and these leads are
best connected by tightly twisting together
the strands of fine wire forming the flex and
making a loop of correct size to fit nicely
over the terminal shanks.

After all the wiring has been
completed the W.B. speaker unit
should be mounted on top of the
chasgis. It is held in position by two
#in. screws and is s0 placed that the
front of ithe cone is just in line
with the front edge of the chassis.
Thetwo flexible leads coming through
the holes marked 4 and 5 on the
baseboard are then joined to the
outside terminals on the speaker,
the centre (red) one being left free.

You can now place the valves
in their holders in the order shown
on the upper surface of the chassis.
The flexible lead which passes
through hole number 3 is joined to
the terminal on top of the variable-mu
valve.

Connecting the Batteries

‘Before fitting the receiver into
the cabinet it. will be just as well
to connect the batteries and give
it a preliminary trial and to make the few
simple, initial adjustments. The grid bias
battery fits into the Bulgin clip on the
underside of the chassis and the wander
plug marked “ G.B.+ *° should be
placed in the positive socket.
Plug  (¢.B.—1” goes into the “ 4.5
volts ”’ socket, and “G.B.—27”
into the “ 11 volts ” one.

Next connect the L.T. spade
terminals to the positive and
negative accumulator terminals
The *“ H.T.— > plug should then
be fitted into the negative socket
on the high-tension battery, when
“HT.4+1” and “H.T.+2” plugs
are inserted into the 60 volt
and “J20 volt”  sockets
respectively.

THE COMPONENTS

‘C-n-'.'lz

The Coils

T "HE heart of any receiver is,
of course, the tuning arrange-
ments, for if these are poor-
ly designed the receiver will be
useless when trying to receive
distant stations working on wave-
lengths not far removed from powerful
stations. The most modern tuning coil
is of the powdered-iron core type, and
quite naturally we have incorporated
this in the Orbit. The particular coils
chosen employ Ferrocart cores, and are
made by the well-known firm of Colvern.

The A.V.C. Unit

As it was deemed essential to employ
an arrangement for removing fading
troubles, it was found that a commercial
AV.C. unit could most conveniently be
included in the circuit WITH A SAVING
IN COST. The unit which is used is manu-
factured by Varley, and includes an H.F.
choke, in addition to a metal rectifier and
other components. The cost of these,
taken separately, actually works out dearer
than the complete unit, so that we have the

Plan view.

valuable featuré of anti-fading compensa-
tion, plus reduction in cost.

The Speaker
A moving-coil speaker is essential in a

modern receiver, and therc is always a
difficulty in pleasing everyone at the same

time. One likes ‘“ mellow > reproduction,
whilst another prefers the reproduction to
be slightly high-pitched. In this set we
have incorporated a W.B. speaker of the
Microlode type, upon which is fitted a

matching transformer with adjustable arms.
It is thus a simple matter to vary the
matching ‘ratio so that the tone may be of
the type desired. The arrangement is really
intended for correct matching of the load to
the valve, but when this is not quite
correct a'slight modification in tone is
obtained, and this forms quite a wuseful
feature for certain broadcast items.
In additipn, the speaker is of the type
which gives not only a high degree
of sensitivity, but also a really
high-class reproduction.

The Rest of the Components

For the rest of the parts equal
claims may be obtained. Thus, the
fixed condensers are above reproach,
made by T.C.C, a name which is
familiar to all. The resistances arc
Graham Farish Ohmites, unvariable
in use,. and easy to connect into
circuit. Clix valveholders ensure that
the valves will be firmly held without
any. risk of noisy operation, and
with a semi-floating grip which
rediices any tendency to microphonic
noises.

BATTERY OPERATION |

HE receiver has been de-
signed primarily for opera-
tion from batteries.. Many

readers will no doubt say that this is not

up to date, and that a modern receiver
should be mains operated. It must bé
remembered, however, that there are
thousands of homes in England where the
electric supply mains have not
yet been connected, and where,
perhaps, it will be many months
before there is any opportunity.
of obtaining supplies from that
source. Furthermore, there are
many homes fitted with electric
light, but where the listener, owing
perhaps to unfortunate -circum-
stances, cannot afford a mains
receiver, and finds that cheap
power obtained from batteries
fulfils his needs. Therefore
Mr. Camm designed his latest set
primarily as a battery receiver, but,
during the whole of the experimental
period, it was bornein mind that the
receiver would have to be eventually
arranged so that the electric-light
user could employ that source as
his power. This portion of the
work is dealt with farther on.

For operation from batteries, the

only requirements are the

standard H.T., grid-bias, and

L.T. sources, and you will see

from the list of parts that these

are not expensive items. The cabinet
has been designed to accommodate these
batteries, and there are absolutely no

COMPLICATED ADJUSTMENTS to be

made. The full connections are given

elsewhere.
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PETO-SCOTT ALWAYS AT YOUR SERVICE

»

Peto-Scott have advertised in ** Practical. Wireless ”’ since No. 1 issue. For fourteen years, without a break, we have

supplied KITS OF PARTS direct to the Home Constructor. We claim and have the satisfaction of knowing that PILOT
They “* Fit the Author’s Blue Print exactly and remove all doubt.””

AUTHOR KITS are the only safe Kits.

PILOT AUTHOR KIT
EXACT 10 SPECIFICATION

CAs-H'.— C.0.D.

-5=0

CARRIAGE PAID.

Complete down
to the last screw.

Contains parts only
as chosen and first
specified by Mr.
F, J. CAMM,

Officially approved

therefore by an
authorg‘ty you can
trust implicitly.

Complete down to
the last screw and
piece of wire.

The only Xit of
Parts that guaran-
tees strict adher-
ence to Author’s
first specified com-
ponents a.nd en-
ables Mr. J.
CAMM'S ORBIT to
be duplicated
EXACTLY.
METAPLEX CHAS-
SIS acourately
drilled for valve-
holders,

FINISHED INSTRUMENT

ORBIT, Completely Assembied from Specified Parts

YOURS FOR

g, d.
with Valves ,Spealker and Consolette Cabinet. 1 PETO SCOTT ‘ Mctaplex '™ Chassi - .
Cash or C.O.D. Carriage Paid £11 125, 64, °F Deposit 14x10x3Hins., ready drilled .. .. 3 6 N
or Deposit 32,6 1 JB‘chdgnng \tnnizugsgcondenser ‘Cnltune o mo"thly’ pay-
i . w rive, No ments of 9/6.
Balance in 11 monthly payments of 20{-. 2 COLVERN Ferrocart colls, types F. 10 T 66 [T} /6
and F.3. - 150
2 CLIX 4piu Mlspruug vmlveholders 2 4 F
P E T 0 - s c o T 'r 1 CLIX 6-pin Airsgrung valveholder . 1 3 Author’s Kit of FIRST SPECIFIED Parts,
3 T.C.C. .1 mfd, fixed condensers, type §0 5 6 including Peto-Scott METAPLEX chassls,
2 T.Cc.C. 1 mid. type 50 ﬂxed condensers ... 50 val abine n ker.
EXCLUSIVE £ TS s Gota i tchcomtomrs 2 & ol oy GOD. Cartigt e
1 T.Cc.C. t. 8 0003 mfd fixed condenser 13 . - -
IR SCHRCUAL TR 0 pal or
S P E C l F I CAT I ONS lslgc(e)%)o_ohms and 2 meg. 9 0 or by 12 monthly payments of 9/6.
1 B.R.G. Solld dielectric 0002 mfd. reiction T e B I A X T O g 3
CONSOLETTE CABINET cond.. type No, 18/1 2 6 KIT NB" As xn, : e As Kib i
VARLEY Automatic Volume Control Unit 15 6 | el A" but with Valves §
AS ILLUSTRATED ; B.R.G. Pane‘ll bxl“:::l::ts type No, 22 10 A but with Valves > n‘{l,d |P°t°£sc%" Sg,.:,:n :
- 9 alnu n :
Soundly comstructed of the finest materfals, Hand 1 LISSEN Torex LF. Transformer . ° .. AT ORLg 2. ash °l£c’g'n' Cabinet, but - Tess
Frénch polished. Selected and specified 1 BULGIN Grid Bias battery clip .. . 3 Carriage Paid, £7-4-0. Speaker., Cash_orT i
by Mr, F. J. Camm for the Orbit. Front 4 BELLING LEE Typa B terminals P 20 SEND 0.0.?. Carriage Paid, &
ready drilled to take set. Cash or 2' m ! BELLING LEE Five-way batfery cula 20 i 133 EESiR T i
C.0.D. Carriage Paid. n 3,.BELLING LEE Wander plugs ... 6 ONLY 15/3 g
\ 1 BULGIN BIBd fuseholdex and 100 ma | Balance in 11 Balance in 11 3
SEND FOR NEW CABINET CATALOGUE fuse ... 10 momh,y e mo",h,y P
F 3 2 B.R.G. coUs connectmg wu‘c short length : 13/3. f 15/3. g
ﬂe‘ s('l‘e\\’s. c"e’ &% 1 S =B e %
METAPLEX CHASSIS 3¢ 2> ot switeh, Xo. 49 1 O FW.B. PMOA. Speakerrequired, add £1.12.6 to
KIT * A,” CASH OR C.0.D. .. £5 5 0 Cash or C.O.D. prices, or 3/- ta each monthly

Peto-Scott Metaplex Chassis is evclusxvely
specified by Mr. F. J. Camm, size
14% x 10" x 33§°, and ready drilled for
Orbit. Casb or C.O.D.

36

{Postage 6d.)

IMPORTANT Parts, Kits. Miscellaneous
Ce ts, Finished Re-
ceivers or Accessories for Cash C.O.D. or
H.P. on ocar own System of Easy Payments.
Send us a list of your wants.. We will quote
yoa by return. C.0.D. orders value over 10/
sent Carriave and all! Post Cha+ges Pn’d

payment.

PETO-SCOTT CO. LTD., 77 CITY ROAD, LONDON, E.C.1. Tighoness aq0s/7.
62 High Holborn, W.C.1.
ORBIT KIT *“C?”

West End Showrooms :

Dear Sirs,—Please send ORBIT KIT * A

e QASH/0.0.D./II.P. OREBIT KIT *

for which I enclose &£.................

Tel.: Holborn 3248

with/without SPEAKER.

..d. CASH/H.P, Deposit,

Pr.W_,4.11.33

(YT EYTT S
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S
COLVERN
FERROCART, F10 and F3
Specified by Mr. F. J. CAMM
Price, per pair - - - - 25/-

Made under licence from
the patentee, Hans Voigt

COLVERN SPECIALISE IN COILS

“COLVERN LIMITED, MAWNEYS ROAD, ROMFORD
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Equally E ficient as a Radio - Gramophone

LTHOUGH 1 originally designed the
Orbit as a wireless receiver pure
and simple, to make the set suitable

‘for the requirements of all battery-set users
I made allowance for the connection of a
pick-up when required, so that the set could
be used as an amplifier for gramophonc
reproduction, and I selected the handsome

(and low priced) Peto-Scott Adaptagram’

cabinet in which to house it. To use the
Orbit with a gramophone it is only
necessary to connect the pick-up leads to
the terminals provided and place the

phone motor, a Blue Spot pick-up,
complete with track arm and volume con-
trol, a Bulgin rotary radio-gram. switch,
and a pair of Bulgin needle cups.

The first thing is to drill the front panel
of the cabinet to receive the controls, and
this can be done in precisely the same way

‘a8 is described on pagé 367 in respect to the

console cabinet. The appearance and
general lay-out of the complete radio-
gramophone can be seen in the photo-
%;'izhphic illustration on this page, and it

unit is in this case mounted

Ack-p.

fadio Grasr
Sl

below the receiver and
behind the attractive fret
provided. It is attached
by means of four §in. screws
to the non-resonant baffle-
board fitted, and is connec-
ted to the receiver by ex-
tending the 'two flexible
leads which pass through
the holes marked 4 and 5
respectively in the chassis.

After the receiver has
been fitted, the gramophone
motor, pick-up, etc.; can be
mounted on the motor
board. The motor fits in the
centre, and the positions of
the holes required for fixing
purposes are easily obtained
from the template supplied
with this component. The
pick-up is mounted in the
back right-hand corner of the
board, and its exact loca-
tion is easily determined
by making use of the tem-
plate-mounting board to

A diagrammatic illustration of the .radio-gramophone

conneclions.

wander plug marked “ G.B.—2’ into the
13-volt socket of the grid-bias battery. So
as to prevent the possibility of the wireless
programme interfering with gramophone
reproduction, the tuning condenser should
be set to zero, where no station is to be
heard.

I have not fitted a gramophone volume
control to the set itself, partly because
I was anxious to maintain the neat lines and
simplicity of the arrangement and partly
because most makes of pick-up can now
be obtained in types which are complete
with a tracking arm and integral volume
control. This latter system is obviously
better and more logical, because the volume
control is then a part of the gramophone
equipment,

You will also notice that a radio-gram.
switch is not fitted' to the set. This is
because the switch is not often required,
and when a complete radio-gramophone is
made the switch can be mounted on the
motor-board along with the rest of the
gramophone portion of the outfit.

The set is capable of giving an ample
volume of excellent guality reproduction
when used with a good pick-up, such as
the Blue Spot specified, and the process
of building the receiver in the form of a
complete radio-gramophone is just as easy
as making the table-model receiver. The
only parts required, in addition to thosc
specified for the receiver alone, are listed
on this page, and consist of the really
beautiful Peto-Scott  *‘ Adaptagram
cabinet, a Garrard double-spring gramo-

which it is attached when
bought. As for the Bulgin
needle cups, these arc most
accessible and convenient when placed
one in each front corner of the board.
The radio-gram. switch should be situated
so that the leads from it to the pick-up
terminals are as short and direct as possible :
the most convenient position consistent

Pracﬁcaf

Every PRACTICAL WIRELESS
Receiver is guaranteced to perform in the
manner claimed.

We undertake to advise every reader free
of charge should any difficulty be encoun-
tered in the construction or operation of
any of our receivers provided that the
parts we specify are used.

We specify only the parts used by our
designers, We are thus enabled to
guarantee our receivers to perform in the
manner claimed. There cannot be a
standard of pzrformance unless the reader
uses the parts specified by the designer.

PRACTICAL WIRELESS exists to serve

|its readers!

be noticed that the loud-speaker-

with these require-
ments is on the left-
hand side of the motor
hoard.

The connections
to the radio-gram.
switch are very simple,
and are shown in

Here you see the Orbit in the handsome
Peto-Scott Adaptagram cabinet.

pictorial form. Additionally, I will describe
them in few words; the centre terminal is
joined to the left-hand pick-up terminal
(looking at the back of the set) by means of
a suitable length of “ Goltone  screened
wire ; one of the brown pick-up leads is con-
nected to the right-hand terminal on the
switch ; the other two pick-up leads are
twisted together and joined to a length of
flex which is connected to the remaining
pick-up terminal on the set. The screened
lead is to prevent the possibility of low-
frequency stability, and a short length of
thin bare wire should be twisted round the
screening braid and connected across to the
second pick-up terminal. Only two termi-
nals on the switch are used and the third
is simply left free.

The Adaptagram Cabinet

Incidentally; 1 might add here that,
if it is desired, the Peto-Scott * Adapta-
gram >’ cabinet can be supplied already
drilled and fitted with all the necessary
gramophone components ; no extra charge
i3 made for fitting, and only the actual com-
ponents have to be paid for. Those con-
structors who have inadequate facilities for
carrying out the simple woodworking
operations will find the fitted cabinet
extremely useful.

LIST OF PARTS REQUIRED FOR THE

RADIO-GRAMOPHONE CONVERSION

One Blue Spot Gramophone Pick-up.

One Garrard Double-Spring Gramophone
Moter, type No. 3u.

One Pair Bulgin Needle Cups.

One Bulgin Rotary Radio-Gram Switch.

Or&z]}ength *“ Goltone " Screcned Connecting
ire.

Further Details of the Orbit as a Radiogram

will be given next week.
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_ HERE assume that you have completed
the construction of your receiver, and
now describe in detail how the controls

should be operated in order’ to obtain
optimum results. '

You have no doubt observed that the
NUMBER OF CONTROLS HAS
BEEN REDUCED TO A MINIMUM.
There are only four knobs, and no od
ones at the back. There are severa
reasons for this, chief of which is that the
fewer the knobs to be operated the easier
it is to make the very best of the receiver’s
capabilities. I remember quite well
that in the earlier days of wireless
the average home-made set had a
multiplicity of knobs which was in
itself sufficient to scare any non-
technical amateur. But in those days
several controls were essential in order
to vary the filament current through
the valve filaments, to tune each
stage individually, and to adjust the
degree of coupling between various
coils. All those operations are, how-
ever, things of the past, and the
controls were only used because
efficient ganging and combination
of controls were then undiscovered
details of design. To-day sim-
plicity must be the keynote and, -
provided that it goes hand in hand
with cfficiency, I am perfectly
certain that it is appreciated by
all constructors.

The Minimum of Knobs

There may still be some con-
structors who like to “‘ show off” by manipu-
lating half a dozen knobs all at once, but they
are surely in the minority. In this receiver
I have catered for the person who wants the
very maximum degree of cfficiency com-

‘bined with such a degree of simplicity in

tuning that stations can be found quickly
and without “ fiddling >’ with innumerable
gadgets which are supposed to (but do not)
add to the sensitivity.

ONLY FOUR KNOBS!

L. y

Now that I have given my reason for the
comparative absence of knobs on the front
of the cabinet I will explain the function of
each and how they should be manipulated.
Of the three larger knobs appearing in
the very centre of the cabinet, the upper
is for tuning, the lower left-hand one
operates the wave-change switch, and that
on the right actuates the reaction con-
dcenser.

but it can be used when receiving- distant
stations, should the greatest possible
volume be required. By this system of
tuning you have all the advantages of the
single knob control, combined with the
advantages of individual -tuning - adjust-
ments for the two tuned eircuits.

Little explanation .of the wave-change
switch is necessary. It has a rotary move-
ment, so that when turned to the left
(anti-clockwise) it sets the two iron-core
coils to the medium-wave position, whilst

| when it is turned to the right long-wave
reception is provided. You will not
require to use the wave-change switch
very often, but when you do it will

Here you can see the neatly arranged controls of the Orbit.

The Tuning Knob

The tuning knob will be used most
frequently. and should be understood first
of all. Actually, it is a dual knob, since in
addition to the normal one which rotates
the moving vanes of both tuning con-
densers simultaneously, there is a smaller
concentric one which is a * trimmer ”’ and
acts on the back section of the condenser.

be found to have a nice movement
and the change from one waveband
to zlmgther isindicated by a distinct
*“ click.”

Extremely Sensitive
A Reaction is unnecessary when
L. listening tothe more powerful stations,
since the set is extremely sensi-
tive, even without it, but on the
more distant transmissions it will be
found that signal strength can con-
| siderably be increased by making a
careful adjustment of the reaction
condenser. Signal strength is in-
creased in the usual way by turning
the knob in a clock-wise direction.
1f it is turned beyond a certain point
oscillation will, of course, set in, but,
due to the design of the circuit, this
cannot possibly cause any inlterference
whatever with™ neighbouring listeners.

1 As a matter of fact, I have carefully designed

.the reaction part of the circuit so that
control is particularly smooth, with the
result. that the very “ last ounce” can be
obtained from the set without any fear
that it will suddenly burst into oscillation.
There is a gradual and absolutely steady
building up of signal strength as the capacity
of the reaction condenser is increased.
(Continued on page 375)

Y new transfer. print scheme is one
M which .I am certain every home
constructor will appreciate. It is
provisionally patented (No. 24584/33), but
I have merely taken this protective measure
to prevent the idea from~ being copied,
a fate which has flattered so many original
PracTicar. WiRgLEss ideas. I endeavour
to lead progress, not to follow it, to which I
hope my efforts in PracTioaL WIRELESS
bear testimony, and in this transfer print
scheme I have removed one more source of
trouble from construction’; for useful as
a-blueprint undoubtedly is, the .possibility
of error is not entirely absent. In.trans-
ferring the eye from the blueprint to the
sét, it is.quite easy for the beginner to
conrect the wire to the wrong: terminal ;
whereas, with the position of every wire
clearly indicated on the baseboard, the

- process of wiring is considerably speeded

up, and there is no possibility of error.

¢ You will not have continually to compare
- the blueprint with your set, and I estimate

that the Orbit can be wired, up completely

Normally the smaller knob is not required,

swe

{OUR TRANSFER PRINT SYSTE,ME
i and How to Use It. :
in 1} hours with the transfer print; with
a blueprint it would take at least double
this time. Another great advantage of
the transfer print method is that, if you
should decide to alter the receiver, it can
subsequently quickly be converted back
again to the original scheme.

The transfer print will iron off on to any
surface—ebonite, metal, wood, metallized
wood, glass, ete.,, and its application is
thus truly universal. I hope my readers
will like this new idea for home con-
structors, and I shall welcome letters
letting me know what they think of it.

. It is scarcely necessary for me to explain
how to use it. The illustrations eloquently
do that. The transfer is placed over the
chassis  (carefully noting which is the
front edge), secured with drawing-pins,
and a warm iron is evenly applied all pver

soomen

it, allowing the iron to ““ dwell ” a suffjcient
time to melt the ink. The side runners
must, of course, be removed in order to
apply the sub-baseboard transfer. The
Peto-Scott metallized chassis is supplied
completely drilled, and it will therefore
be a simple matter to locate the parts on it.

The use of the transfer print will ensure
that every component occupies -exactly
the same position on the chassis as it does
on my Orbit. Unwanted *strays” and
pick-up, due to longer leads than in the
original receiver, are thus absolutely
avoided. I take a personal . interest in
every receiver built to my designs, and
formerly I have stipulated that the parts
I specify must be used if you.wish to
duplicate my results. The transfer print
scheme also shows you exactly where to fix
-them—a feature whsch 13 bound to make for
uniformaty of resull.

If there are any further methods of
ensuring that PracTIcAL WIRELESS receivers
perform exactly as the original, I shall be
" the first to adopt them. :
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PETO-SCOTT

MANUFACTURERS'
IN SEALED

LISSEN SKYSCRAPER THREE (Battery
Model), complete with three valves and
constructional .chart im sealed carton.
Cash or C.O.D. Cash Price £4/9/6.
Balance in 11 monthly payments of 8/3.

Send

only

373
EVERYTHING
RADIO—CASH
C.O0.D.orEASY TERMS

ELIMINATORS

LISSEN ALL-ELECTRIC SKYSCRAPER. Send - @ 0
c A RTo Ms Complete with 4 Valves and Constructional 14 6 ‘“i,LAS C.A.25, for 1\_‘“&“5' ,Class B” and  Send

Chart in sealed Lissen carton. Cash or Q.P.P,, four tappings : 60/80, 50/90, 120, 150. 6,.
B . el AN C.0.D. Carriage Paid, £7/19/6. only 25 mjA. Cash or C.O.D. Carriage Paid.
NEW LISSEN SKYSGRAPER FOUR ALL- Falance is 19 monthly payments of 14/6 £2/19/6, only
WAVE CHASSIS MODEL, complete kit Send VL vl . Balance in 10 monthly payments of 6/~
comprising all components, including set of 10,3 STATION MASTER (4. S.G., Detector and Send 4 "
Lissen Valves. Cash or C.O.D. Carriage Pentode, complete Kit with valves, but- less 8 ,_ REGENTONE W.L.F. H.T. ELIMINATOR for Send
Paid, £5/12/6. oonly  speaker and cabinet. Cash or C.Q.R. Car- A.C. mains. 100/150 voit 12 m/a. Tapped 6,
Balance in 11 monthly payments of 10/3. riage Paid, £4/6/6. only suitable Yor all sets. Cash or C.0.D. Carriage =
NEW LISSEN SKTYTSSRSKS:!NEF?USIOSIEJ: = Balance in 11 monthly payments of 8/-. Paid, £2. only
WAVE CONSOLE ) en B . " "
complete kit, comprising all components, 15,- :nEdW gg:tsg_lf: Mg:dillgil,a.n j&G"A%::&?g Senit alance in 8 monthly payments of 6/-,
including set of Lissen Valves, Cabinet and Speaker, complete with Cabinet. . Cash or TELSEN H.T. AND L.T. A.C. MAINS UNIT
Movml;g-ict;)ilﬁg/pze/:aker, Cash or C.O.D. Car- only &5 Carriage Paid, £6/7/6. 10, = W,346. H.T. Portion: Max. }Ii)etk; al\zii dS.G.. Send
riage Pald, o -y 1 ¥ tappings each adjustable for High, Med. or
Balance in 11 monthly payments of 15/, Balanceliggtamnonthisfpaymentsior iy, Ou Ay c e Pl OB AT R 8150 v 9, -
NEW LISSEN 7-VALVE ~SUPER-HMET, Send TELSEN CLASS “B ' 4 CHASSIS KIT in  Send 1T, trickle charges, 2, 4, or 0 volts at § amp. only
CHASSIS MODEL, complete with Lissen 15 ,_ sealed carton, less Valves, Cabinet and 1 ,_ Cash or C.0.D. Carriage Paid, £4/17/6.
Valves in Sealed Carton. Cash or.C.0.D. . Speaker. Cash or C.0.D. Carriage Paiq, B ; ¥
Carriage Paid, £8/17/6. only £3/17/6. only alance in 11 monthly payments of 9/-.
‘Balance in 11 monthly payments- of 16/6. Balance in 11 monthly payments of 7/=. TELSEN' D.C. MAINS H.T. UNIT W.348,
HEW LISSEN 7-VALVE SUPER-HET CON-  Send TELSEN CLASS * B ** 4 CONSOLETTE KIT, Send Wwith 3 tappings each adjustable for High, . Send
SOLETTE MODEL complete with Valves 21 , including Telsen Class "B Moving-Coil 10 ,9 Med. and Low voltages. Output, 28" m/A. 5,6
and Permanent Magnet Moving-Coil Speaker. ™  Speaker and Consolette Cabinet, less Valves. at 160 v. Cash or C.O.D. Carriage Paid,
Cash or C.O.D. Carriage Paid, £11/10/0. oaly Cash or C.0.D. Carriage Paid, 25111{6. only  £1/15/0. only
Balance in 11 monthly payments of 21/.. Balance in 1% monthlv pavments of 10/9.

CONVERT YOUR

Balance in 6 monthly payments of 5/6.

SET TO A RADIOGRAM

WITH THE

This amazingly popular

by master-craftsmen of the piano trade.
mortised, tenoned, French polished.

plain front, ed to your own specification
or vignetted to take panels, 14in. by 7in., 16in.
by 7in., 18in. by 8in. Baseboard depth, 14in.
Model “A.”” Cash or C.0.D. 63/-.
Carriage and Packing, 2/6 extra.
Baffl= Board, 3/6 extra.

Or 8/8 Deposit and 11 monthly payments of
5/9 (Carriage Paid).

1934 WALNUT

ADAPTAGRAM

Peto-Scott Cabinet has brought the
joys of the Radiogram to thousands of British Homes. - Built
Real inlaid walnut,
With motor-board ready
to take your ds:z;ﬁ speaker and power equipment. Comes to you with

WITH THE

ADAPTAGRAM

Peto-Scott, always to the front in supplying the needs of the Radio
public, have now made it readily possible to convert any present
Battery Set to a Class *“B’’ Battery Radiogram.
to your set is necessary. Simply connect to ‘* pick-up ’* terminals
and plug the special Auto Adaptor of the Class “ B’ Adaptagram
into the output valve socket of your present set—the wonderful
result is a Class “ B" Radiogram, as modern and as efficient as
Radio Science knows to-day. The equipment comprises the famous
Peto-Scott Walnut Adaptagram Cabinet with double Spring
Gramophone motor, B.R.G. Pick-up and volume contro}; Class
“B* Amplifier,
Coil Speaker and Class *“B” Valve.

“CLASS B”

No alteration

Permanent Magnet Moving

Ready

Model B »

8tandard 1934 Adaptagram
with Double Spring Motor, 12in.
.Plush-Covered Turutable, Auto-

assembled. Nothing more to buy. The Cabinet
is fitted with shelf to take your present Set
and is supplied with plain front, drilled t{o your

MODEL € ” (A.C. Mains oniy).

Stapdard 1934 Adaptagram Cablnet—
Collaro Induction Electric Motor with Tone
Arm, Pick-up and Volume Contro! in

matio 8top, . Tone-arm one Unit—12ina. Plush covered Turntable sPeciﬁcatign 95 vignet!eq for th9 follt)}v!ng pap cl
with Plek-up, and Volume Control =~ Automatic Btop—Automatic G sizes :—14in. by 7in., 18in. by 7in. 18in. by 7in,,
gggxﬂeg; Automatic G Needle Cup. N Baseboard Depth 14in. Cash or C.0.D.
N Cash or .0.D. s Carriage Paid oo od 5 £9/5/0
Cash c.0.D. s 12 ¢ht X {Oak or Mahogany no extra.)
or 12 mon(hl;rmymcn'.n of 12/-. %.o. \ll:))d?enl Pﬁc&aﬁeﬁ;ﬁéﬂl&’: Deposit 17/6: Balance 11 monthly payments of 17/-.
K NEW R. & A. ““ALPHA ’ P.M. MOVING- Send
Y COIL SPEAKER DE-LUXE, 'with tapped GG GRAMO MOTORS
oi input transformer. Cash or C.0.D, Carriage =
) Paid, £2/12/6. only (S AND PICK-UPS
Balance in 8 monthly payments of 6/6, GI:'I‘tRAtRD tcl.ocKWCORK N(l:og%k, CNO' 30, Send
ROLA F6P.M. PERMANENT MAGNET MOV-  Send  with automatic stop. Cash or C.0.D. Carriage
ey LN ToTne o EARE o RUASLEMIRCUMMGNT I L RN e
Carriage Paid, £,500. or ©OP. BJ@ tormer. CashorC.0.D. Carviage Paid, £2,9/6. NEW GARRARD  MODEL  20%A. 12in  Seni
Balance in 4 monthly payments of 5/6. only Balance in 8 monthly payments of 8/, oMY Turntable, Elecg’ic LIotorLfor o msu:lns EQ; :
v B, FoM LA, MICROLODE PER.  nd PETO-SCOTY PERMANENT MAGNET MOV- Send Cash or COD. Cuiage Paid, 52/10/0. :
with switch controlled multi-ratio input 5 ,9 ;Nr(:;gofll;sppiv‘:r“Ernpgiigégpﬁrg?‘cﬁgng 5,6 Gz’a‘.’:ﬁa‘i)a mon‘tw ga Iix'll’ell::ts of e‘l-'ECORD only
transformer. Cash or C.0.D. i Paj OFICL 1oL Q¥ SOty Pon " i i
G, Chor COD. Cumage B SO Camiage Paig, 151- ooy Piale Bactlesicady e auiing Ta'poetion; TR
Ra 31100810 7 mon;thl payments of 5/9, Balance in 2 monthly payments of 5/6. including Garrard pick-up and tone-arm. 18, 6
B OV InG oIt SPE AL ENT MAG  22d  EPOCH MODEL 200, 2008 and 206Q PER- SR aRD Camace Faid, E10[/0. only
with tapped input transformer, Caslf or 6," MANENTE RGN THNOVINGE QISSSEESAK. Sead Balalace 1D ELECTRI pay{'n!.‘fkms T 1
Pl A S g omen ony R foroxdinary power, "Clzs B * snd O PF. 5[5 GARRARD ELECTRIC MOTOR A.C4, with  Send
Baladse B0} ncntil Mooy cntslotioh 7 respectively, complete with input trans- el Bapagivie Cach o (O JEQitse 5,9
UE SPOT % AN formers. Cash or C.0.D. Carriage Paid £1/15/0  only 0 Eadhe ]
NEW BLUE SPOT 29 P.M. PERMANENT Send ¥ Balance in 7 monthly payments of 5/9. only
MAGNET !\;IOVING-GOII. SPEI(\)KDER.C With 5,_ Balance in 6 monthly payments of 5/6. '
input transformer. Cash or C.0.D. iag . !
Paid, £1[12/6. ¢ AT “oaly NEW_FERRANTI “GLASS B " SUPER- Tlephons . Clersommal BORT, oot Ed. Snonroums
Balance in 6 monthly payments of 5/-. POWER CONVERTOR. Instantly converts Send 62, High Holborn, London, W.C.2. Telephone : Holbern 3248
BLUE SPOT MOVING-COIL SPEAKER 45P.M.  Send  your set to ** Class B.” Complete with Valve. 5,9 Dear Blrs,—Please send me CASH/C.O.D.JH.P......... .
With inp}l’lt dua?;fgrmet. Cash or C.O.D. 6/- Ready aslgel_rébleg " /gasb or C.0.D, i for which T €DCIOSE £rveveerrternnnnss a
Carriage Pai 10, ‘Carriage Paid, .
Balance in 7 monthly payments of 6/-. only Balance in 11 monthly payments of 5/9. CASH/H.Proneorasvevnvnnnes e

By Gy Posl—ls Quicken
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THE \\ ORB'T " The Truth About

Mains Disturbance
BELLING-LEE SPECIFIED IN :
“PRACTICAL WIRELESS” BOOM SET PYPRiSERoR

The Post Office Engin-
eers say that 8o to go per
cent. of electrical disturg-

M ance is mains carried.

The Suppression of | &fise e L™
d S . -cT:}I;e'rngfor tll;e majogity.

& eir isturbance Sup-
Man maae tahc pressor will not cut ogt

N atmospherics, nor will it
S-way Battery cotd fitted with Wan- interfere with incoming

] ] .
o LA L T N The position of Belling & Lee Ltd. | signals, but it does its job

A chain is as strong as its weakest link, in a satisfactory manner
a set is as good as its connections. in 80 to go per cent. of SEND

Belling-L. ; : . A great deal of nonsense has been pub- cases, and at a mininum
peoling Lee Radip, Connectons lhiave 8 Sogoring o sobicc, bothn | oot FOR
& Dobit.”  [He ety fof -1t advertisers’ announcements and in various It must btc t;]ttcl‘.i at the
editorial motices and articles. THe! Jucoiits o‘itaht < t‘St‘t’n‘g 5
I 5-way battery cord, at 2s. position of Belling & Lee Ltd. in this | pat 5 0 nof at the F REE
4 R type terminals lettered A, E,]matter is as a dispenser making up a Belling-Lec Mains Dis-
Pickup, Pickup, at 3d. doctor’s prescription, the ‘‘ doctor’” in | turbance Suppressor. List BOOKLET
3 Bowspring Wanderplugs glfiis case being the Engineers.of the Post | No. 1118. Each, 10s. 6d.
lettered GB+-, GB—1, GB—2, s . : ' s e e e = e = S el
at rid. No * proprietary rights "’ are claimed
- by Belling & Lee Ltd. for their Disturb- | Namz ............................. e
Left, R type terminals, ance Suppressor. The circuit and details

Bakelite insulated non-
rotating caplure head
letlered in white ; self-
bushing special nuts and
washers, 0. 1003,
cach 3d.

Right, Bowspring Wan-
derplug, patent vesilient
construction, én colours,
lettered in White. No.
1046, cach 11d.

BLUE SPOT SPEAKERS
The Be All and End All

o [ ] ® :
‘Radio Satisfaction

YOU are now setting about the task of building your new season’s
receiver, if you are constructing one of the popular kits now on
sgle ; remember this :—
Your ultimate satisfaction depends entirely on the quality of the
reproduction. Poor performance in this respect can spoil the whole
of your efforts. Ensure the fullest possible success by using one of
the famous Blue Spot Speakers. They represent the highest degree
of excellence that scientific design has yet been able to achieve.
Their quality of both workmanship and material is as high as quality
can go. Write for Catalogue No. P.R.25S.

Any Receiver with a Blue Spot Speaker
is immeasurably superior.
MOVING COIL SPEAKERS
326 — 876
/ Also obtainable without transformers.
4 29PM MOVING IRON SPEAKERS
- 12'6 — 42'-
NEW BLUE SPOT PICK-UP MODEL 33
Complete with wire-wound volume control and

rotating head. One of Blue i
Spot’s greatest achievements Prlce 35/'

THE BRITISH BLUE SPOT COMPANY LTD
BLUE SPOT HOUSE, 04/96, ROSOMAN STREET, ROSEBERY AVENUE, LONDON, E.C.1.
Telephone : Clerkenwell 3570. Telegrams : “ Bluospot, Isling, London.”
Distributors for Northern England, Scotland and Wales : H. C. RAWSON (Sheffield and London),
Ltd., 100, London Road, Sheffield ; 22, St. Mary's Parsonage, Manchester ; 177 Westgate Road
Newcastle-on-’l'yne; 37, 38, 39, Clyde Place, Glasgow.

of construction are published in their | ggdress ...... oA 0 000D Tooc -0 JoaE Ok R
catalogue, and the Post Office Engineers )
state that such a unit will deal with
8o togo percent. of interference cases, and
10 to 20 per cent. need additional treat-
ment, such as moving the aerial away
from the interference, and screening the
lead-in.

BELLING ¢ LEE LTD!

CAMBRIDGE* ARTERIAL ROAD, ENFIELD, MIDDX. |

[
|
L
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CHECK YOUR CONSTRUCTION AGAINST THESE PICTORIAL DIAGRAMS.

0=

k.
TUNING (Continued from page 372) ;

INSTANT-MATCHING

Since the battery switch is only
SPEAKER ADJUSTMENT:

required at the beginning and end of
2 programme, it is placed in a more
out-of-the-way position, partly to
retain the  clean ” and symmetrical
control arrangement and partly to
reduce the length of the connecting
wires, Like the other controls, how-
ever, it comes readily to hand ; the
set is switched on by pulling out the
knob and off by pushing it in.

As a Radiogram

By fitting pick-up terminals only
I have made all the provision that
i necessary for gramophone record
reproduction without adding either
to the expense or neat simplicity of
the set. Any reader who wishes
to build the receiver as a radiogram
can casily do so by fitting a switch
external to the set, and this question
is, as a matter of fact, fully dealt
with on another page. !

Up to now I have explained the
controls in a general way, so now let
3 me go through the whole process
. of tuning from the time the

METALLISED batteries are first connected.
WOODEN Pull out the knob of the on-off
CHASSIS - switch, set the reaction conden-

ser to zero (anti-clockwise), and
set the wave-change switch to
AERIAL the wavelength range required.
: Now turn the main tuning knob
METALLISED DETECTOR. SHORT BASE VARIABLE-MU. slowly from O to 180 degrees

. and make a rough
MOVING COIL" SPEAKER Sototof (e statii

received. Without
altering the reaction
setting, find a signal
which is received fairly
faintly near the bot-
tom of the tuning dial.
Set the concentric
trimmer knob to its
midway position and
then re-tune if neces-
sary to bring the
station up to maxi-
mum strength. After
that, try the effect of
adjusting the trimmer
on the first section of
the gang conden-
REACTION ser; this is done
CONDENSER by rotating the
star wheel which
. ; Y - is to be found on
{ - 2 9 = A | | the right-hand

TUNED ANODE &7 7 N/, >\ \S>F { = v side of the com:

PENTODE OUTPUT VALVE.

SAFETY FUSE,

e G

BATTERY CORD.

ST —

PICK-UP.

M

EXTERNAL TRIMMER

TUNING CONTROL

WAVECHANGE SWITCH

IRON-CORE TUNING
COILS.

AERIAL COIL.

. e \ ponent.
E\ / W7 That is the only

"t‘\v\"'. ! preliminary  ad-
\ \\\\\&“\m “ justment called

| s m al;lc% once dit

r W, Ve || 3
‘; : \\\\\\\\\\\ k = "m " you cannprf).:::eg
e i > to tune in station

after station with
the greatest of

Construction is
fully described
on pages

GRID BIAS BATTERY. |~ 365.368.

AV.C.UNIT
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THE H.F. STAGE EXPLAINED

T has already been stated that the
ORBIT employs one H.F.:valve, in
additien to iron-core tuning coils,

but the actual method of employing these
components has not yet been detailed.
On referring to the theoretical circuit
it will be seen that the aerial circuit is
direct-coupled, the coil not even being
;tapped. At first sight one might be inclined
'to think that such an arrangement could
not be selective. It must be remembered,
however, that the coil is not of the air-
core type, but is one of the modern
iron-core coils having a Litz winding. Thus,
‘the selectivity is higher than would be the
‘case with an ordinary tapped coil, with
the added advantage that signal strength
,is  naturally ﬁrlea,ter The ecoil is fed
'from the aerial through a small series con-

denser in order t0 assist in the selectivity,

and this complete tuned circuit is con-
nected to the first valve, a variable-mu
screen-grid. Numerous articles have. been
.published in Praorrca. WIRELESS point-
ing out the great advantage of this type
of valve. Readers will' know how the
sensitivity of the valve is increased when
receiving a weak station by reducing
the grid-bias applied to the valve, and how
the powerful local station is reduced to
‘avoid overloading difficulties by i increasing
the bias on the valve. In this receiver
the biasing control is effected automatically
,through the medium of the A.V.C. Unit,
‘a full description of which appears else
‘where. A manual -control has thus been
removed and the operation of the receiver
simplified thereby. Coupling between the
H.F. valve and the detector is effected
through the medium of a second iron-core
coil which is employed in the efficient type

F70,
b
== |{
i
.

S000 0/:»:1)

I-/,wu \ = * )
el 000 ;
0008 Arfa. The H.F. portion.of
= 7uning Cond the circuit.

PRACTICAL WIRELESS

Each part of the Circuit of the

Orblt—HF Detector, and i
! L.F.—is hete carefullyexplained, :
: together with a clear explana-
{ tion of the Automatic ngmg
Compensating Device

of tuned-anode circuit. Itis well known that
the maximum amplification from a valve
is obtained when the load in the anode
circuit approaches infinity. The usual
difficulty of obtaining this degree of load

November 4th, 193}

THE DETECTQR STAGE

EXPLAINED
HE detector circuit of the ORBIT
is of especial interest, chiefly

because it is in the anode circuit
of this valve that the Varley A.V.C. unit
is connected. This unit is called by its
makers an automatic volume control, but
in the present instance it is not used
in the capacity for which it is primarily
intended. Before going any farther it
might be as well if I explain exactly what
is meant by automatic volume control

F0000AMS
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o eacti 7|
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is to find a component which offers a_con-
stant load at all frequencies. A tuned.
circuit ' provides the required optimum
load at any frequency to which it is tuned,
but generally speaking the valve will oscil-
late when such a circuit has the same
fréquency as a similar circuit arranged
on the grid side of the valve. When,
however, we employ a screen-grld valve
and arrange the tuned-anode circuit in a
certain way, we can obtain stability, with
all the advantages of the tuned anode.

How Stability s Obtained
If you refer to the circuit diagram you
will see that the anode is joined .,

p.
6 == ;—Z,OOZ,'O g
THEl 1 | 4~
% "9022 4% Theoretical circuitof F. J. Camm’s amazmgly successful re- SR

ceiver, with automatlic fading compensation.

since the term is frequently misused.
Real automatic volume control renders
the signal strength of every station received
precisely the same, no matter over what
distance the transmission has to travel
before it reaches the receiving aerial.

Principles of 000000y L3580 OAns,

AV.C.

The principle
of any auto- |
matic volume
(Cont. on ‘page 3781

toa transferable tapping on the
coil, a switch changing over
the tapping according to the
wave-band which is .in use.
The end of the coil is joined -

to the H.T. supply via a de-
couphng resistance and the
opposite end is joined to one
side of the tuning condenser.
Instead of joining the other
end of the tuning condenser to

0005 ME é
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the end of the coil, however,
it is taken direct to earth thus -E I,
enabling a ganged condenser to

VYVVYVY

$0000
3.

be used and the moving platesé-
joined to earth.

The Detector portion of the Orbit circuit.
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How Lo build a 7-Valve
Superhel .i» Automaticf
Yolume (ontrol » (lass B Output =

S e :

< T\
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'
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Never before has there been any receiver for Hame Con~
structors on such an ambitious scale as this new Lissen
‘“ Skyscraper” Seven-valve Super-bet. It embodies every
up-to-the-minute advance and refinement of the mest
luxurious factory-built super-hets—it gives the Eanstxiuctor
the opportunity to build a £20 receiver for less than Half
that price. The circuit of the Lissen * Skyscraper”™ Seyer-
valve Super-het incorporates a G6-stage bandpass filter,
giving exact 9-kilocycle channel and therefore providing a
standard of selectivity uever hefore achieved by 4 hopie~
constructor’s kit set and very rarely found except in lahorgtory
apparatus. Amplified Automatic Volume Contrel is pyo>
vided, a special valve for this purpose having been produced
by Lissen for use in this receiver. The use of this Amplified
Automatic Volume Control constitutes an entirely new ex-
perience in listening; no “fading,” nq * blasting *—you
will find yourself enjoying every word of every programme,
however near or however distant, witbout the slightest
temptation_to interfere with the receiver omce you Have
tuned it. This is radio listening as it should be epjoyed!
Lissen Class-B Output through a new full-powef Listels

Moving-coil Loud-speaker—glorieus rich tond gnd majestic
volume, actually- move fauplte
less jn its yveproductioif tham
anything you ever heard from
even the most powerful mains
receivers yet wogking econar
mically jn this sen * Sky-
scraper * from H.T. batferies.

Lissen have publishe® fox this
great mew  ‘‘Skysévaper”
Seven-valve Super-het a most
luxurious Chart which gives
more detailed instrugtigns and
more lavish ilfustrationd than
— have ever before been put into
a constructional clrart, It makes

COMPI.ETE success certain for everybody
who decides ta build this se¢; i§

shows everyhody, even witBout

W'TH previous construttional expe-
rience, how they cén Nave a

T=VALVES [vwsRugs: iy o

selves. A colli__y of this Chart
will be sent FREE in refurn
fox colipon on the left, of your
radio dealer can supply you.
® ® Get your FREE CHART now'!

B 5 vsCRAPER| WONDERFUL
L A [ INSTRUCTION

5 Hhvrmisi: =
CONSTRUCTOR § Ll XutdY SET

To LISSEN LTD.
Publicity Dept.. ISLEWORTH
Please send me FREE CHART

of tbe ¢ Skyscraper' Seveo- i
valve Soper-het. 4

PR. 1334
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control is that a part of the signal voltage
developed in the detector circuit is rectified
‘and applied to the grid or grids of preceding
-variable-mu amplifiers in the form of nega-
‘tive bias. Thus, as the detector signa]

voltage is increased by a powerful signal,
the V.M. grid bias is correspondingly
of

increased, with a result that tho degree
H.F. amplification provided is made
less. This, in turn, reduces the signal
input to the detector valve; . the

How Automatic Fading
¢ Compensation is Accomplished
: on the Orbit

5
3
:
H

name to automatic volume control, since
it truly describes the actual funetion of
the ingenious device—so now it will be
interesting to consider its method of opera-

‘tion and connection in the circuit. So that

densers. The high-frequency chok
occupies the usual position between the
anode of the detector valve and the coupling
component, whilst the ‘ Westeotor” is
connected in series with a fixed condenser
between the anode and earth. The positive
gide of this component is connected to
earth (and, of cowrse, to the filaments of
the wvalves), so that. the rectified
current makes the filament more

positive. A lead is taken from the

complete action is to a certain extent
self-compensating, and the nett result
is, as stated-above, that the output
from the recéiver is maintained at a
constant level,

Advantages of A.V.C.

The advantages of autlomatie
‘volume control are both humerous
and important. One advantage has
already been quoted, but a .far more
important onc is that the fading of
signals is prevented. Those readers
who have had-any experieiice what-
ever of listening to stations more
than a few hundred miles away have
noticed that ‘at one moment signals
can be heard perfectly and the pro-
gramme thoroughly enjoyed, whilst
at the next the volume has fallen
almost to the stage of inaudibility.

negative end of the rectifier through

the fixed resistance to the terminal

marked ‘‘ A.V.C.”” This terminal is

actually joined to the lower end of

the aerial tuning coil.

Action of Automatic Fading Com-
pensation Device -

Now that you have a clear under-
standing of the connections inside
the A.V.C. unit I can ‘deseribe in
more detail its complete action. In
the first place, it will be apparent that
some of the H.F. signal currents
appearing 'in the detector anode
circuit will be diverted through the
rectifier, so causing the valve fila-
ments to beceme more or less
positive.  Since the grid, of the
variable-mu amplifying valve is con-
nected, throngh the coil and a
decoupling resistance, to the negative
side of the rectifier, it will be seen

This kind of thing makes distant °
reception far from enjoyable, and is
one reason why many set users have
been forced to the conclusion that
distant reception is impossible from
an entertainment point of view.  Fading
cannot be overcome, or even reduced in
the slightest degree, by making the set

more sensitive and employing an additional’

number of valves, but only by using some
system of antomatic volume control which
functions in the manner which I have
previously outlined.

Absence of Fading

Automatic volume control is a feature
that has only been available to the home
constructor for a comparatively short time,
but it.is one which is bound to become
universal in the near future; at any rate,
on sets which make any claim to modernity.
Complete A.V.C., by which I mean the
system that successfully makes possible
the reception of every station at precisely
the same volume level, cannot be obtained
with any other than a receiver having
upwards of two high-frequency amplifying
stages, but many of the advantages accruing
from the system can be obtained in a
~ perfectly simple way. By making use of

the Varley A.V.C. unit as I have done in
this set the terrible bugbear of fading is
reduced to a minimum, whilst overloading of
the detector valve (and the distortion which
must inevitably follow), often experienced
with an ordinary type of receiver when
listening to the local station, is impossible.

I have briefly explained the benefits
‘conferred by the A.V.C. unit when used
in the set as an ANTI-FADING
COMPENSATION device—I prefer this

that as the filament becomes positive

The Varley AV.C. unit,

the theoretical aspects can more readily
be understood I have had the portion of
the complete circuit diagram in which
the automatic fading ZF

compensator appears N
re-drawn as a separate
circuit. The portion of
the circuit concerned
is reproduced on this
page as well as a
“close-up” of the
YVarley unit.

T h

e
Varley
A.V.C. A
unit is a
cleveérly
designed
and pat-
ented
comypo-
nent
which
consists
of a ““ Ni-
core”H.F
choke, a
* Westec-
tor’’ high-
frequency

?p}gs
5 (27~ 48
Lecaypling

restsi.
<J_/
metal rec-

eeat
I ch%fk’/s
tifier, a \ b

fixed re-AVC A

sistance, e H
g Decouplinng Corar

fixed con- Circuit diagram of the A.V.C. unit.

the grid becomes negative in respect
to it; inother words, the grid is biased
negatively, and the degree of ampli-
fication afforded by the valve is reduced.

Now it will be quite apparent that the
amount of signal current diverted through
the rectifier, and hence the value of the
bias voltage applied to the variable-mu
valve, is dependent upon the strength of
the signals being handled by the detector.
As the signal strength becomes greater,
so the bias voltage is raised and the ampli-
fication of the valve lowered.

Consider, then, that happens when
listening to a signal that normally fades and
which cannot afford anything like pleasur-
able reception on an ordinary receiver.
As the carrier wave becomes weaker the
V.M. valve gives more amplification, but
as it increases in strength the V.M. bias
is increased and less H.F. amplification is
provided. The combined results of these
varying actions is that the volume of sound
emerging from the loud-speaker remains
constant, irrespective of any fluctuations
in signal strength cansed by fading.

It is sometimes argued that any form of
automatic volume control must necessarily
reduce the sensitivity and range of a
receiver. With some haphazard and badly-
thought-out designs this might be true,
but so far as this set is concerned it most
certainly is not. I have thoroughly tested
the receiver both with and without the de-
vice, and can say without hesitation that the
average volume level of the most distant
of stations was just as good with the
A.V.C. unit as without it. The wpparent
(Continied on page 380)
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SCREENED. GRID -CIRCUIT
MOVING COIL SPEAKER

SINGLE -~ DIAL - TUNING

Beautifully proportioned cabinet work and
magnificent performance characterise these three
Cossor Radio Consoles. Due to the use of
the latest type of Moving Coil Speaker, their
reproduction is superb. Hear one of these
remarkable value-for-money Consoles at your
local Wireless Shop.

COSSOR CLASS «B' BATTERY CONSOLE
Model 3456

Complete Receiver, as illustrated, with Cossor 220 VS Variable-Mu
Screened Gtid‘, Cossor 210 HL Detector, Cossor 215 PDriver and Cossor
220 Class ““B* Output \alves. Single-dial tuning, selectivity control
and ombined volume control and “‘on-off " switch. Wavechange
switch for 200-530 and 900-20C0 metres. Handsome walnut finished Con-
sole Cabinet, 2ft. 11in. high, 1ft. 2in. wide, 1lin. deep, giving ample
ac ommodation for batteries. Fermanent Magnet
Moving Coit Loud Speaker of the latest type. £9 I 9 0
Gramophone Pick-up Plug and Socket. PRICE Q C
Price does not include Batteries Hire Purchase Terms : 20{- deposit
or Accumulator. and 10 monthly payments of 20f-.

COSSOR ALL-ELECTRIC CONSOLE (for A.C.
Mains) Model 3468

Specification similar to Battery Model 3456, but operating from Electric
Light Supply. Complete with four Cossor A.C. Mains Valves viz:
M.V.S.G. (Met.) Variablee Mu S.G., 41 M.H. (Met.) Detector, 41 M.P.
Output and 442 B.U. Rectifier. Mains Energised Moving Coil Speaker.

Hluminated tuning.-dial. For A.C. Mains only,

200/250 volts adjustable, 40/100 cycles. PRICE £ I 0. I 5.0 ;
i e Tems- a4 SEND - THIS - COUPON  FOR

cossor ALLELecTRic consote for . FULL PARTICULARS

Mains) Model 3469

As Model 3468, but for operation on D.C. Mains. Supplied complete To A. C. COSSOR LTD., Melody Dept.,
with three Cossor D.C. Mains Valves viz: D.V.S.G. (Met.) Variable- Highbuty Grove, London, N.5
Mu 8.G., D.H.L.{Met.) Detectorand D.P. Power g el
Output, For D.C. Mains only, 200/250 volts I o. I 5.0 Please send me free of charge, Folder No.L.107 which gives
(adjustable). PRICE full particulars of Cossor Console Receivers.
Hire Purchase Terms : 25/~ deposit 3

Prices donot apply in LF.S. and 10 monthly payments of 21/-.

Legs are detachable on all Console Models and the receivers NaAme -sovesecmmeresorescenns

can be uszd as table models with legs detached.

i e e e B k.
A. C. COSSOR LTD., Highbury Grove, London, N.5. Depots at Birmingham, Bristol,
Glasgor, Leeds, Liverpool, Manchester, Netwcastle, Sheffield, Belfast, Cardiff and Dublin. PRAC. 4/11/33
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THE OUTPUT STAGE of the ORBIT EXPLAINED

(Continued from page 378)
volume. was considerably better with the
unit in circuit, since the programmes could
be followed through in comfort and without
the continual fluctuations in signal strength.

#.7+2 Proving its
Worth
You will
inter-
ested to
know of
some defi-
nite  tests
that I tried
in conjunc-
tion ~with
the auto-
matic-fad-
ing-com-
pensation
. device, and
fuse although
these are
fully cover-
ed in the
Test Re-
§ 27+ bort, there
0 18 no harm
<7-in repeat-
ing them
as they arc
particular-
ly relevant
B to the sub-
ject now under review. Now Fécamp is a
station that normally fades very badlyin the
area in which the Pracrica. WIRELESS
laboratories are situated, so I tuned in this
station first on an ordinary four-valve re-
ceiver and then on the ORBIT. In the first
place, the station was received quite loudly,
but the signal strength fluctuated so much
that the programme could only be followéd
by making a definite effort, and certainly
not in an -enjoyable manner. When the

— )
#7-be

o o
On OFF
Swetch

The L.F. portion of the Orbit

cireuil.

same station was tuned in on the ORBIT

(the two tests were, of course, carried out
within a few minutes of each other), its trans-
mission could be heard at really conifortable
strength and could be enjoyed indefinitely,
due to the perfectly steady strength at which
it came in. In order that I might satisfy
myself conclusively that the automatic-
fading-compensation device really was dead
right, I repeated the tests with two receivers
time after time—IN EVERY CASE THE
RESULTS WERE IDENTICAL.

Even then I was determined to leave
nothing to chance, so I searched all round
the dial on the standard four-valver in
an attempt to find a signal that faded so
badly that at a normal setting of the
volume control it periodically became
inaudible. Eventually, I found Poste
Parisien on 328.2 metres. Normally this
station is received very well indeed and
at great strength (it works on a power of
60 kw.), but in this particular instance
it was fading very badly indeed ; so badly,
in fact, that to follow the programme
constant adjustments had to be made to
the volume control. Upon bringing the
Orbit into action, however, an almost
perfectly steady signal resulted without
any adjustments being called for after the
preliminary tuning. Isay “almost perfectly
steady,” because there was undoubtedly a
slight variation in signal strength, but this
was not sufficient to interfere with the
pleasurable reception that was afforded.

If you examine the circuit or wiring
plan, you will find that a .0002 mifd.
fixed condenser is joined between the anode
of the detector valve and earth. The
object of this is to smooth out reaction
control, but it is actually in parallel with
the A.V.C. unit. In view of this it * robs ™
the unit of some of the current which it
would otherwise receive. In other words,
it tends to decrease the efficacy of the auto-
matic fading compensator device, although
it gives an improvement in another direc-
tion. Asa matter of fact, the combination
of the unit and the particular capacity
chosen was found to give the best results
under most conditions, but I have found
that on stations which fade extremely
badly, or when the set is used in a
locality notorious for fading, it is better
to disconnect the by-pass condenser by
removing the wire going from one of its
terminals te the .1 mfd. condenser situated
just behind it. I have already stated that
the combination of A.V.C. unit and con-
denser is ‘“‘ just right” in the majority
of cases, but if you are situated in an
unusually “bad” locality you might
find it interesting to try the effect of dis-
connecting the condenser. In receiving
Poste Parisien during the tests I referred
to above I found that removing the con-
denser enabled reception at uniform strength
to be obtained over indefinite periods.

To the best of my belief this receiver is
the very first three-valve battery-operated
receiver ever offered to the home con-
structor which includes the undoubted
and almost revolutionary refinement of
automatic fading compensation. In this, as
in numerous other respects, the recciver sets
a standard of design which will doubtless be
widely copied in the future.

 THE L.F. STAGE
EXPLAINED

LETRTPrY

HE Class B stage has
received a great deal
of publicity lately, §#

and it may at first be won-
dered why this arrangement
is not incorporated in our, §
latest receiver. It is appre-
ciated, of course, that for
Class B working, a driver
valve and transformer- is
necessary, with the addition
of one complete stage to the
receiver., When this set
was designed, the question
of cost was kept well to the
front, and thus, when
arranging the output, it was thought most
desirable to return to the simple pentode
output circuit in order that the total cost
of the receiver would be within the pocket
of the majority of our readers. It must be
remembered that the pentode will deliver
sufficient volume for the average home,
and if certain precautions are taken the
quality at that volume can be just as good
as the Class B stage. It cannot, of course,
be increased to provide anything like two
watts, but it is not everyone who wants
such a volume for normal listening. The
pentode was thus decided upon, and the
coupling between detector and pentode
obviously had to be of the transformer

il

type to provide sufficient signal strength.
The transformer is parallel-fed, and the
primary and secondary are joined together
in order to provide an auto-transformer,
having a step-up in ratio slightly greater
than the transformer itself. This principle
has, of course, been explained before to
our readers. There is no risk of instability
in this stage as the complete anode circuit
of the detcctor valve has been designed to
eliminate all H.F. components and is
thoroughly decoupled. Thus we have
fed to our pentode a pure signal, regulated
by the A.V.C. device to be of sufficient
strength to provide good volume with all
risk of overloading removed, and it only
remains to pass this to a reproducing device
sufficiently high in standard to do justice
to it. We have chosen the W/B P.M.6.
Again this is no stranger to our readers.
A high-class moving coil, fitted with
a neat base so that it may be stood on the
baseboard, and provided with an adjust-
able matching transformer. The two
outside terminals are joined to the re-
spective leads, and two arms are then
adjusted to provide the correct load for the
valve. Surely nothing could be simpler,
and at the same time more efficient, than
this device. All risk of incorrect matching
is removed, and in addition there is the
advantage that that matching may be
slightly modified in order to give a slight
modification to the tone where such is
needed. Thus if the reproduction is
required a little more on the deep side, or
a little more top note emphasis is required.
the arins may quickly be moved to provide
that effect and as easily replaced when
necessary.

e eilod,

Ll ool

The output stage, showing the WiB. Microlode
Speaker. You can * matchup ” in aninstant
with this ingenious speaker.
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CELESTION LOUDSPEAKERS
ARE SUITABLE FOR

—ORBIT—

Proof of

N Askyour dealer to demon-
strate Celestion either in

. hassi binet form.
“Ghe Uery Soul of Music PPMS - - - £1.15.0
s . . .PPM19-d--§2 73
: g Celestion Ltd, London Road,
Outstanding Superiority |
B » Showrooms :
106, Victoria Street, S.W.1.

After stringent tests Mr. Camm has approved and
recommended CELESTION Loudspeakers for use
with many of his receivers and every constructor who
values outstanding ‘performance combined with
efficiency will follow this -lead.

It is attention to detail in construction and design that
puts Celestion in the forefront of modern loudspeaker
design. Celestion speakers incorporate the finest
cobalt-steél magnets, and can be supplied to match
any set or type of output.

CELESTION CLASS ‘B’ SPEAKER-AMPLIFIER

The easiest way of fitting Class ‘B’ to your set is to substi-
tute the Celestion Combined Class ‘B’ Unit and Moving-
coil speaker for your present loudspeaker. It is connected
as easily as an ordinary speaker and no alterations are
necessary to your set. All the amplifying apparatus
is attached to the speaker chassis—you have no untidy
! odd boxes’ or trailing wires.

‘B’ Stage 9 Chassis £2.15.0 'B' Stage 19 Chassns £3. 7 3

FOR TEN YEARS THE FOREMOST
NAME IN SOUND REPRODUCTION

L



4

384

PRACTICAL WIRELESS

November 4th, 1933 -

Any Intelligent Man or Woman

CAN Make These and Make Money!

Made at Home for 2/ 3—Sold at 6/ —PROFIT 3/9

£5 PER WEEK—
5 HOURS A DAY!

Dear Sirs,

I am writing to
let you know how
well T-am pro-
‘gressing.

I started 15
months | ago with
30s. " worth ‘of
chemicals. I
made £4 11s. 1id.
profit in the first
five  weeks and
.now have stock
and plant valued at £40. “All my
chemicals I buy ia bulk, so that J
can make as much as 200 per cent.
profit. The last five weeks® business
has brought me in £25 7s. 6d.,
working 5 Hours a day.

These excellent results are due
to your kind assistance at all times.

(Sgd.) E. W. Edwards.
(Original can be seen.)

MASS PRODUGTION
EXPECTED

Dear Sir,

-1 have managed to get into the
Trade, although I did not look for
it, as I started too late in the Season.
Ho“ever, I have had trial orders
from all the Ironmongers here, and
all are very pleased and there are

no ‘complaints.
4 1 am looking for-
| ward to contracts
] from the

same

| Season, and 1
%] hope to be able to

production gear.
am  very

= your proposition,

and in my humble opinion there
isn’t a better product on the
market. I have had all the other
kinds through my hands and have
dissected them ali, and I know they
are all inferior.

Yours faithfully,

(Sgd.) Allan L. Litt-Wilson.
(Original can be seen.)

sources this next

go in for mass |

pleased I took up_

Many Pe ople LH{E you Have

SELL AS FAST
AS CAN MAKE

Gentlemen,

I am very pleased with the excel-
lent service you
-give and also the
quality of the
goods.

My spare time
has been very
limited, but I am
satisfied that I
am getting full
value for my
money.

T h e product
sells as fast as I can make it.’
éSgd) Norman Stockwell.
Original can be seen.)

Doubled Their Incomes!

Dear Sir,
I thank you

Let us introduce you to genuine, honest, spare-time work for your
in the comfort of your home at which men and women
to-day are making handsome Profits regularly—week in

and week out.

By simply posting the Coupon below you can learn
at.ouce how you can BUILD UP PRESENT AND
You can commence on
your Kitchen Table, in a spare room or outhouse. The
work is clean, safe, pleasant and quite simpie. Itis the
making of our Patented Radio Appliances

di i i . The '
demand for these Appliances is so enormous that it 0112 Mau Eamed

FUTURE PROSPERITY.

runs into MILLIONS.

Help us to supply this demand and help yourself to the
profits. You can make anything up to £300 a year this
. Think what you could do with all

self-same way !
those extra £'s. Why, it means freedom,
independence and a definite * knock-
out blow” to Financial Worry and
Trade Depression.

The wonderful part of it is that you

necd not have the slightest previous
experience or technical knowledge.
There is no expensive “ plant ”’ to buy.

~ Only a few small hand tools and presses,
most of which you can make yourself at
trifling cost. And you are not * tied "’
in any way whatever. Your profits are
only limited by the amount of time you
choose to devote to the work.

N.B.—The originals of these and
other testimonials may be inspected
at our offices at any reasonable time.

Send this form for

straightforward
and easy process. |
I think it is one |ifa
of the best hobbies
that anyone could
take up.
(Signed)
F. J. Herbert.
(Original can be seen. )

2960 in Spare

Time

WE GUARANTEE

A you
" profit

-and, if necessary, we will take sufficient

of your output off your hands to ensure
it, provided only that your work comes
up to the easily attained standard of
efficiency—we undertake to continue
your training FREE as long as re-
quired. Start now. The Market is
unlimited and cannot possibly become
overcrowded. It is A GOOD, CLEAN,
HONEST, STRAIGHTFORWARD

BUSINESS which will help you to
become your own ‘‘ Master.”

To Mr. V. ENGLAND-RICHARDS,
THE ENGLAND-RICHARDS CO., LTD.,
249, King’s Lynn, Norfolk

Sir,—Please send me at once, and FREE full details as to how 1 can
Make a Patented Radio Speciality for 2s. Jd to retail from 6s. to 7s. 6d.
and Make Money at Home in my sparc time :

also Big Broadsheet of

FREE Instructions 1

ng' to Start )! )

Fully lllustrated Original Testimony from those already making Big
Money. | enclose 2d. stamps for postage.

Print your name and address boldly
in capital letters on a plain sheet
of paper and pin this coupon to it.

* Practical Wireless," 4/11/33
—-—-—-—-—-—---nm

STRAIGHTFORWARD '
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HE recent development of all-wave
tuners will no doubt make some
of the keen short-wave amateurs

give somewhat more consideration to this
type of receiver, and to consider what are
the possibilities for producing a receiver
of this type using home-made coils. The
ghort waves lend themselves particularly
well for experimenting with home-made
coils as there is usually not very much
lahour involved therein, and very fine
results can be achicved for a very small
outlay.

Now, there are a number of arrangements
which can be used to produce results which
can be quite satisfactory. Roughly,
the various arrangements available can
be classed under three types; (1) Arrange-
ments in which a number of separate coils
are uscd, selector switches being used to
switch one coil entirely in or out of circuit ;
(2) triple-range coils, in which a number
of coils are wound on one former, and
by various switching combinations can be
made to be operative over at least three
entirelv separate wavebands, and lastly,
(8) plug-in coils, by means of which any
wavebands within certain limits may be
covered.

An arrangement which, up the present
time, has actually received very little
attention, but which lends itself very well
for amateur use, either with home-made
or commercial types of coils, is actually
a combination of the second and third
arrangements, except that a dual, instead
of a triple-range, coil is used. The arrange-
ment is shown in Fig. 1.

Using Coils in Parallel

Short-wave coils are plugged in the
sockets 1-4, whilst the coils in circuit
are those of a normal dual-range coil.
The short-wave coils are actually in parallel
with the other coils, and whilst we can
change over from mecdiu.a to long waves,
merely by operation of the switch SW,
the whole of the short-wave bands, right
down to about 15 metres, can be covered
without any gaps by merely inserting the
correct coils in the sockets. Any type
of plug-in coil can be used, but the writer
suggests that the best type to use herc for
compactness and easy insertion are the
types which have both reaction and tuning
coils wound on one former, with the contacts
brought out to four pins on the one base.
Thus the sockets, 1, 2, 3, and 4 may
well consist of the sockets of an ordinary
4-pin valve socket with the coils wound
on old valve bases. In arrangements
‘where both medium and short waves have

PRACTICAL WIRELESS

Further Practical Points on the
Technical Side

By MANDER BARNETT

to be covered, the actual method of coupling
the aerial to the receiver may be rather a
problem, particularly so in the arrangement
shown here. However, there is a simple
method of overcoming this (our object,

‘of course, is to ensure that the aerial

shall be loosely coupled on the short
waves, in order to allow ready oscillation)
if the medium-wave coil in the dual-range
tuner has a centre tap for the aerial con-
nection. For short-wave reception, a short-

DUAL-RANGE COIL
200-2000M 0003
T
2Mn3
1A #
% €2 7{ooos
MFD.

f W
|
g &lj Ll
L}
~O

OUTPUT

SHORT-WAE MEDIUMS o
ooty AMPUFIER
CHOKE.

©OO! MFRY -O00T Hra

kil

HEACTON COtL, 200+2000M

Fig. 1. —The detector circuit of a short-wave
sel showing the coil and sockets.

(4¢3

wave coil is inserted in the socket and the
switch SW eclosed, so that the long-wave
coil is out of circuit. The aerial is now
midway between the grid and earth ends
of coil *“1,” and this will provide sufficicnt
aerial coupling for short-wave reception
as well as for medium and long-wave work-,
ing,
is brought farther up to the grid end of
coil “I* the receiver will not oscillate
on the short waves. This would be the
effect actually if the switch SW ‘were left

REACTION 4
CconpE @&

Fig. 2.—Pictorial diagram of
the above circuit.

ShértWave
Section

If,  however, the aerial connections

Vs

v anee B

SHORT-WAVE COIL
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open as the coil “ I1” would then also be
in circuit, and. as both coils *“ I and “ I1 >
are in series, the aerial would then, in
effect, be connected very much nearer
to the grid end of the circuit, making
the damping too .grcat for short-wave
oscillation. With a long aerial, or when the
aerial tapping is too near the grid end, a
‘series. condenser (.0001 “mfd. ‘maximum)
may be necessary in the acrial lead to reduce
the damping. Two short-wave chokes
in series are used in conjunction with two
by-passing condensers. Under certain con-
ditions it may be necessary to dispense with
the .0001 mfd. condenser, shown in the
diagram, from the valve anode to earth,
in order to maintain oscillation on the
shortest wavelengths. If, however, satis-
factory reaction effects are obtained on all
bands, keep it in circuit as it will help to
stabilize the receiver.

A FAULTY TEST

WAS amused to watch a very young

radio enthusiast testing a supposedly
faulty variable condenser the other day.
He suspected the fixed and variable plates
of making contact somewhere, and he
connected up a flash lamp bulb in series
with a battery, and left two free ends with
which to touch the two sets of plates. To
his surprise and concern the lamp lit
whichever way the dial was turned, which
seemed to indicate that the condenser had
completely broken down, and I am afraid
a quite reputable make of condenser was
forthwith condemned. Some time later
I saw that the eondenser was quite in
order, for my ‘young friend had forgotten
to disconnect the tuning coil from the
condenser terminals, so that there was
a completely closed circuit through his
testing system, of which the variable

condenser virtually formed no part at all.
Do not make the same mistake ! R.R.
TUNING

4 3%

==

,.

gl

MEDIUM &
LONG-WAVE
coiL
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SHORT time ago we gave our im-
pressions of the Ferranti  Gloria
model seven-valve superhet, so we

have found it partlcularly interesting to
put the *‘ small brother ” of that excellent
instrument through its paces. Strictly
speaking, the * Lancastria Parva” is a four-
valve recciver (plus full-wave rectifier), but
such a description canscarcely be considered

accurately to describe the instrument since

it really has seven “ stages.,” It is thus at
least equal in efficiency to many of last
season’s receivers having almost twice as
many valves. We mention this point just to
emphasize the fact that at the present time
the number of valves which a set contains is
not by any means a measure of its capa-
bilities.

Concentrated Efficiency

The performanoe of the °‘Lancastria
Parva ” is certainly not quite so good as
that of the larger * Gloria,” but it is never-
theless more than commendable. One feels
on handling the set that it is extraordinarily

efficient, for the complete and self-contained

instrument measures only 10%ins. wide by
154ins. high by 8}ins. deep. In spite of this,
however, the set gives an output sufficient
for any domestic requirements, and the
quality of reproduction approaches very
close to perfection. There is no lack of bass
due to the use of the necessarily small
baffle, and if onc¢ could not see the set there
would be nothing whatever to sugeest that
it was so small and compact.

Simple Controls

There- are only three controls on the
“ Lancastria” and these are small and
neatly arranged to harmonize with the
general scheme. The centre knob operates
the tuning condenser, which is driven
through the medium of an illuminated dial
marked off in wavelengths., On the left is a
second knob which serves to operate both
an on-off and wave-change switch. When it
is turned clockwisc through the first few
degrees it completes the A.C. mains con-
nectxons, and at the same time brings into
circuit the medium-wave tuning windings ;
by giving it another slight turn the set is
changed over to long waves.

The right-hand knob is a very effective

volume control with which the volume can
be changed from maximum-down to little
more than a whisper, without affecting the
quality of reproduction to any extent that
can be observed.

The set is made for usc on A.C. voltages
from 200 to 250 and is provided with a good
length of flex and a lamp socket plug.
When despatched from the works the set
i3 ready for connecting to the most usual
AC. voltdge of 230, but by removing a
safety lock-plate ond transferring a wander
plug it can be altered to suit any other
voltage within the range mentioned. It is
mtereshng t6 mention In passing that the
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‘The

' 3 ]Parvzal

Ferranti

“ Lancastria.
Superheterodyne

Y Y T

mains portion of the receiver is amply pro-
tected so that it is absolutely impossible
for the user to touch any *live > portion,
even if he should be so inquisitive to
examine the interior without disconnecting
the mains supply.

External Speaker and Pick-up

In addition to the speaker fitted into the
consolette cabinet, provision is made for
connecting an external one as well, and a
type especially suitable for this purpose can
be supplied by. Messrs. Ferranti. There are

also two pick-up terminals on the rear of
the chassis, so that the set can easily be
employed as a gramophone amplifier when
required. Our only criticism in regard to
this is that when a pick-up is being em-

The Ferranti *‘ Lancastria” Superheterodyne.
ployed an external volume control is
necessary.

We have mentioned the neat and compact
appéearance of the cabinet, but we should
also_say that it is extremely handsome,
being made in veneered walnut with an
mlald strip runnmg down each side. The
speaker fret opening is of rather unusual
design and takes the general shape of 4.
shield ; it is simple and effective.

Generous Volume——Long Range

The * Lancastria’ receiver was first
tested on a 20ft. indoor aerial situated some
twelve miles from the Brookmans Park
transmitters. At this range one was
obliged to turn down the volume control to
a setting about the centre of its movement
to prevent the output stage being over-
loaded. The full significance of this state-

“ment ¢arnbe realized when it is pointed out”

that the output valve is a Ferranti type
LP4, which has a maximum undistorted
output of no less than two and a half watts.
Perhaps the first important point that
claimed our attention was the excellent
quality and absence of background noises.
J Combined with this, however, it is worth
mentioning that the wavelength-calibrated
tuning dial was found to be almost dead
accurate, with a result that any required
transmission could be located with the least
possible delay. Not only could every worth-
while transmission be located, but it could
also be tuned in at excellent programme
strength. We did not attempt to count the
number of stations received during the
preliminary test, which lasted for rather
more than an hour, but we must have
received at least fifty that could have been
relied upon to provide real entertainment.

Ample Selectivity

It need hardly be mentioned that the
gelectivity problem definitely did not
exist; every station could be completely
eliminated within something like 8 kilo-
cycles. As this is less than ‘the frequency
separation normally allowed between
European transmitters it will be appreciated
that any stations working on their allotted
wavelengths could not possibly caunse inter-
ference with others. On the medium-wave
band the set tunes from 200 to 560 metrés,
and on long waves from 800 to 2,000
metres, from which it will be deen that
practically every broadc&stmg station in
Europe is within the tuning range. The
long-wave band is somewhat wider than
with most sets and the additional raige
from 900 to 800 is very useful for those who
find interest ‘in following the communica-
tions between airplanes and ground stations.
Besides this, of course, the extra 100 metres
increases the possible number of stations
to be received by three or four.

It was found that sensitivity was equally
good on both wavelength ranges. At the
same time we would say that the somewhat
greater background noise on the higher
waveband gave the impression of signals
being weaker. Incidentally, the rather
noisy background on long waves is the only
point in connection with the behaviour of
the receiver upon which we could possibly
‘comment adversely. We do not wmh'to
imply by this that the ¢ Lancastria ” does
not give a good account of itself on long
waves, but merely that it is not possible
to make full use of the available signal
output if one is to have reception entirely
free from extraneous noises.

Quahty of Reproduction
We have previously remarked upon the
excellent quality of reproduction afforded
by this set, but we feel that this point is
worthy of emphasis since the set is_not
. provided with a tone control as is.its ' big
-brother ” (or is it a sister 7). the “* Gloria.”
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‘The tone and quality appeared to be entirely
unaffected by changes in volume level or
even by connecting a pick-up so that any-
thing in the way of a tone control would be
quite superfluous, Both bass and treble
were found to be perfectly blended, so
that any musical instrument from a drum
to a piccolo sounded real. A good oppor-
tunity to study the reproduction was

afforded by a” Promenade Concert relayed-

from The Queen’s Hall on one of the even-

ings during which.the receiver was . being-

thoroughly tried out. To the musical eat
the reproduction afforded was in the nature
‘of a real treat; every instrument in the
symphony orchestra could be followed and
thoroughly enjoyed.

The Cirenit Arrangement

The more technical reader will find the
circuit, arrangement of the ¢ Lancastria ”
“particularly interesting, sirrce it is eminently
modern and employs the latest Ferranti
variable-mu heptode valve (type V.H.T.4)
as combined first detector and oscillator.
This is followed by a Ferranti V.P.T.4
variable-mu pentode, acting as L.F. am-
plifier, an H.4 D. double:diode-triode second
detector and an L.T.4 super-power output
valve. A band-pass input filter precedes
the first valve, whilst the other tuned
circuits consist of the osciilator coil and two
pre-tuned band-pass intermediate frequency
transformers. Volume is controlled by
varying the grid-bias voltage applied to the
first two valves. Instead of using a resist-
ance in the cathode leads for this purpose,
however, a direct negative voltage is
developed across a resistance connected (in
series with a second one) in shunt with the
field winding of the speaker. The double-
diode-triode is actually used as a single
diode detector and three-electrode am-
plifier, the two auxiliary anodes being wired
in parallel. Coupling between the H.4 D.
and the output valve is on the resistance-

capacity system and this provides sufficient

amplification to enable the power valve to
be fully loaded even on weak signals.

A Ferranti R.4 full-wave rectifying valve
is employed for power supply and the out-
put from it is smoothed by the speaker field
winding and by a generous network of
resistances. Asa result of the care expended
in designing the smoothing circuits there is
absolutely no trace of mains hum in’ the
speaker. ‘

At the moderate price of 134 guineas, we
can recommend the Ferranti ¢ Lancastria ”
Superhet to the attention of any reader who
requires a small, efficient, and really modern
receiver.

ADOLF
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THE DRAMA OF HIS CAREER
By JAMES MURPHY

THE story of the early years, struggles and rise
to a dominating position in Europe of one
who, whatever individuals and nations may think
of his policy, has already proved himself to be
one of the most remarkable figuces in post-War
politics.

This entbralling account of a man who rose
from obscurity to a position in which he-is able
to sway the lives and destinies of millions makes
a story which is fascinating in the highest degree.

JUST PUBLISHED.

Obtainable at all Booksellers, or by post 2/9 , ‘
- from Geo.gge Newnes, Lid., 8-11, Southampton X
treet, S;mnd. London, W.C.2. - .

of importance to

ORBIT CONSTRUCTORS

Mr.F.J.Camm,a designer noted for origina_lity;'again signifies
agreément with other leading Techniciansin the exclusive
selection of a W.B. “Microlode ” Speaker for the
“ORBIT.” Further proof of W.B.outstanding

superiority is unnecessary; but

here are a few users’

opinions :—
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“* MICROLODE"”
Model- P.M. 6
32’6 Complete
-

* MICROLODE"
Model P.M. 4A
42'. Complete -
Whiteley Electrical Radio Company Ltd, Dept. D, Radio Works, Mansfield, Notts,




With Ihe advent of Plaslape the
wiring of your extension speaker

becomes child’s play. Plastape
exlension wires are entirely
self-moulding and lie unnoticed
under linoleum- or carpets, will
fit flat round door jambs, etc. and
make a very neat job of what
might otherwise be an unsightly
mass of wires.

You can have a choice of three
colours to suit any decorative
scheme.

30 feet 3/4d. or 4d. per yard.

AhPL

AMFLION (I932) LTD.. 82’84 ROSOMAN
.T. LONDON, E.C

BUY

METERS
and

TRANSFORMERS
for ACCURACY and
RELIABILIT Y

' Mains Trans-

formers for

Valve Recti-
" fers from
. 19/6

For Westing-
house Recti-
fiers from

17/6

Chokes from 10/6

Voltmeters, Ammeters
and Milliammeters

Moving iron from
Moving cotl from
27/6

fnsulated Test Prods 9d each

SIFAM -ELECT. INST. CO., LTD,
YORK WORKS, BROWNING STREET, S.E.17
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By H. J. BARTON CHAPPLE, Wh.Sch., B.Sc. (Hons.), A.C.G.I,, D.I.C.,, A.M.I.E.E.

VERY new development in television
is being watched with the keenest
interest by the potential * looker,”

not only for possible improvements at the
receiving end, but also to see in what
way the transmitting end is preparing
to cater for programmes of wider scope.
Not the least in- this latter class was the
intermediate film transmitter and receiver,
featured by Fernseh A. G. at the recent
German radio exhibition held in Berlin.

When First Shown

The first apparatus of this nature was
shown last year, and Fig. 1 gives an idea
of the model used. Any scene which had
to be televised was first of all filmed,
then developed, fixed and finally scanned
in a manner somewhat similar to that shown
in Fig. 2, which portrays the original
Baird Tele-Talkie apparatus. An image
of the film was prOJected on to the scanning
dise, as illustrated in Fig. 3, and this was
scanned. By having a photo electric cell
mounted behind the disc the varying light
pulses were changed to current pulses,
these being transmitted to the receiving
end for ¢ reassembly ¥ in the television
apparatus.

Naturally, there is a certain time delay
between the filming of the actual event
and its portrayal in the television receiver,

=

r:a 2.—~The ﬁrsl Baird lc[e-lalkte transmitler,

but as will be seen from the German notice
featured in Fig. 1, this is only of the order
of fifteen seconds. At the time the public
saw this apparatus, a ninety line scan of
the film was used, together with twenty-
five pictures per second.

The New Transmitter :

For a whole year the Fernsch A. G. carried
out numerous experiments with this device.
and - the various improvements effected
were made public recently. The trans-
mitting side is shown pictorially in Fig. 4.
the subject or scene to be televised being
either floodlighted or exposed to ordinary
daylight (that is to say, the scheme lends
itself equally well to studio working or
outdoor events). A movie camera of the
normal intermittent type takes a filn of
this, and after leaving the camera the film
is passed through a special double tank.
where it is rapidly develoged, fixed and
washed. The film then passes across a
scanning disc having sixty small holes
arranged around the circumference of a
circle, and two revolutions of the disc
take pluoe during the passage across the
“frame” of one picturc on the film.
The picture is therefore broken up into
a 120-line scan, and as there are twenty-
five pictures per second transmitted, it

(Continued on facing page)

Fig. 1. — The inler-
' mediate film television
| transmitter shown by
Fernseh A. G. in Berlin

in |
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Fig. 3.~Showing how a picture of the film
is projected on to the scanning disc face for
exploring purposcs,
TELE-TALKIE TOPICS
(Continued from previous page)
will be seen that the disc has to be kept
running at 3,000 revolutions per minute.

Associated with this rapidly-moving
exploring disc is the usual powerful light
source, lenses, and single photo-electric
cell, so that the detail in
the picture is ‘‘ broken up”
in the normal tele-cinema
fashion, and sent to the re- ,_. -
ceiving end wie special lines
or a radio transmitter. The /
film passes on to a tank where /"
the emulsion, and hence the /
picture, is washed off. From
here the blank film enters an
emulsion coating chamber,
then passes along a drying
chamber, finally emerging as
a sensitive film ready to go
through the process again.
From the description, and
diagram Fig. 4, it will be :
scen that a continuous loop of film is
employed, as distinct from one or more

reels, and in this way an enormous
economy in costs is effected.

SUBJECT

Acrvac
Prervre
Prorecreo
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(that is, a device similar to that
which I described in my article,
“ Light Modulation for Television,”
Pracricar, WIRELESS, dated September
2nd, 1933). In this way the picture
is turned back or re.converted into its
light values, and this is recorded on
a film camera of the continuous and not
intermittent variety—see Fig. 5. The
film is then passed . through separate
chambers for developing, fixing, washing
and drying. After this it is fed to a
theatre projector of the intermittent
kind, so that the film can be thrown
on to a screen in the normal manner
to be watched by a large audience.
At the Berlin Exhibition this screen
was very large, about 12ft. by 8ft., and
after passing through the camera the film
has the emulsion and picture washed away,
is then re-emulsified and dried, emerging
from the last tank as a sensitive film for the
whole process to be repeated.

The invention is one which is likely to
have far-reaching effects, and once the
small imperfections have been removed,
we can look forward to hearing more con-
cerning this device. The apparatus at the

Fig.4.—The Ferns:h A. G.
intermediate film television
transmitfer.

transmitting end is not unduly compli-

ORVING CHAMSER
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WASHING OFF EMULHION

TORADID TRANSMITTER

cated, being of such a size that it can be
mounted on a normal motor-car chassis
if desired for transport purposes. When
it is realized that the incoming television
impulses can only impress the film for

AADIG RECEVIR ORYING CRAMBLR =8 & 1
oy musoncome ONe millionth of a second, it will be
appreciated what enormous strides have
o e been made in the perfection

Ao of television apparatus.
sco It is not too much to hope
- (rpmamoon that the time is not so very
e 1 far distant when apparatus
will be devised which will
L ey e e permit of the recording of
c;?i}l 0 : T P | notable events so that theg

Slecefved foles T T J ‘may be reproduced throug

vision signals are

WALNG O (MRS ON

the medium of the home tele-
vision receiver on similarlines

recorde an
finally projected on to a large screen.

At the Receiving End

.Coming now to the receiving end, the
signals are made to modulate a powerful

to the above apparatus, al-
though, of course, it should be appreciated
that there are several details which require
careful consideration before we can hope to
see the Derby, for instance, in our homes
whilst it is being run, with the same degree
of fidelity as we at present see the cinema
picture.

beam of light with the aid of a Kerr cell

TOPICAL PARAGRAPHS

Lisbon on the Air
}__lAS any reader heard the new Radio

Lisboa station ? French listeners
state that this 20 kilowatter has been
t2sting since October 5th on 291 metres, a
channel which will be later adopted by a
transmitter to be erected in the southern
part of the country. In January, 1934,
the Lishon station will change its wave-
length to 476.9 metres.

The Death of the Common Wave
GERMAN wireless papers comment frecly

on the impracticability of synchroniz-
ing broadcasting stations on common
waves, inasmuch as experiments carried
out tend to show that the useful range of
such transmissions is limited to a radius
of from five to twelve miles maximum.
It is therefore considered that relays at
present operating in Germany in this
manuer will have to be placed eventually
on separate channels, a step which may
cause much inconvenience owing to the
number of transmitters involved.

- WL L S
A.C. or D.C. at Will.

(OSTAR-GANZ
UNIVERSAL.

RIGH VOLTAGE MAINS VALVES
A complete range tor all purposes.

There’s no nced to scrap Ostar-Ganz valves when
your clectric supply is changed over from D.C, tc
They work efficiently on either.

NO BARRETTERS—NO TRANSFORMERS—NO RE-
SISTANCES needed when you use the famous Ostar-
Ganz High-voitage Valves.

EITS supplied for the ¢ A.0.-D.C. Universal Two * (see * Practic
Wireless,” Oct. 7th), also for the FIRST Universal SUPER-HETI'
and KITS for Fa- and d-valve BETS and AMPLIFIERS.

REE Blueprint with tirst order.

Werk op any mains supply without alteration.
“HIGHMY 3" 9 gns. *“HIGHMU 4°* 42 gns,
Economical In current ' Bighly Selectiv Hum

Freg. Guaranteed for one year.

Ferrocart iron core colis. Polar full vision Illaminated dfal.
Ferranti tranaformers. Dubilier condensets. Magnavox main:
energised m.o. speaker. Attractive cabinet, and the latest typ«
¢ Uriversal ** High Voltage Valves,

Write for full Valve List * ¥ " ané List ¥ N.3" of Model Sets to=—
EUGEN FORBAT, Tolephone: Templa Bar 8608 .
28-29, Southampten Strest, Stramd, London, W.C.2.

MICROPHONES
Buttons, 1/=. Volume Controls, 6d.
No. 1 Speech Pendant, Mike 6/6.

Microphone Carbon Granules. In
glags capsule, cnough for four but-
tong. Grade No.
Medium, 1/~;
Carbon, sold
Mouthpieces, v
10d. Carbon diaphragm, 35mi
44, Panel brackets, pivoted, 5/-.
Reed Recelver Unit for Amplifier
making, 3/-.

. Leaflet with diagrams free If stamped
epvelope sent. -

BROWN’S BATTERY SUPERSEDER
. makes H.T. from your L.T. 2.volt
battery rectified and smootbed. 3 tappings with ontput
exactly snited to your set. Rcduced from #£3 17s. 37 6
NEW AND GUARANTEED. From. us only /
FRETS for speaker panel fromts or
bailes. Tine Bin. octagon, in flanged,
black moulded bakelite, u3 on Brown's "¢
“0- 14- only. Post free,
i1/3. COILS, Cossor 3-pin short-wave,
. Aerial Reaction, Long, Short, !
and Multiple-tuning Colls, 2} in. by g
A 3 in, 1/6, Ribbed former, only 8d. §f8
H.M.V. Tuning Long and Short-wuve Aerlal Band-
pass 8-in. Colls (z# fllustr.ted), need repair, 8d,; post 3d. &
Tapped Inductances, 11 in. by 4§ in., 4 taps, 3/8. Tapped
Inductances, 94 in. by 7 in., with 7-stud rotary switch, 5/~
1,000 Fbonite 6-ribbed smail 12 in. diameter, 1 in. long, 2d.
Star Reaction Tuners, broadcast band, new, 8d. each.
}’iranioh.Unnone Couplers, usually 2/6, Major and Mincr,
. eac]
FELLOWS® 5-PIN AERIAL COILS, 200/500. Listed, 5/6: Sale
3/9 each. Large stock of various makes of G-pin coils at half-price
6-pin bascs, 8d, Igranic Gimbal Ceil3, 1/~. Holders, 2{-. Igrariz
Twin Unl-tune Couplers, 3/, Vario-couplers, 4/-. ‘Fwo-pln Coikz.
6d. Coil Holders, 2-way, 1/3. Three-way, 2{6. 12-in. Bpark Coils
£8, Madical Cofl Bets, 8/6, 10/§, 16/~ and 21/-.
PERMANENT MAGNETS, Tungsten Steel, Powerful horseshce,
6in. No. 1131 ib, 2/6 ; 4in., No. 2, § Ib., 2/- : No. 3, } Ib., 1/8 ;
No. 4, } b, 1j-.
SPEAKER MAGNETS. New Cobalt steel. We ore gble to offer
some 1933 Four-claw M,C. Speaker Perma~ 14/_ A great
nent Magnets at manufacturera’ price opportunity
PHOTO CELLS. Last chance at sacrificé
prices of a few €5 light, sensitive R.C.A, 887
for 25/-. Holders, 1/, and Brit. Talking
Pics., at 15/-. 2/6 Booklet ready shortly.
Deck mounted prisms, £/8, P.G Lens,
/8, R.C.A. Micro Adjnsters, /-, Exciter Lamyps, 3/9.
LESDIM SELENIUM CELLS are Light-sensitive Resistances wilh
fold grids, molsture-proof, 5/-, Mouated in
Bakelite Case, /6. Buper model in oxy-brass
body, with window, 10f-.
TELESCOPES, Cooke Monocular, with 9-mile
‘ range-finder acale, ay ilins., 17/8, 24 9, Nuval
Junsight Telcacope, 6 Ibs., 17/6,

: ELECTRADIX RADIOS,
218, UPPER THAMES ST., LONDON, E.C.4,

No. 3,
back,

sy

OLAIN OR NAMED PLUGS
NAMED &~ SPADES
fo— = usTs g4 MAKERS
PSO Coy.
‘%DEA(H 28 ﬁc‘t‘o‘mir..mung u.Ys.vu

4
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' PROMPT
EASY TERMS iiiveny
Any Amplion, Blue Spot, Baker, Celestion,

Epoch, R. & A. Rola, Somochorde, Grampian»
Igranic, Lamplugh, Magnavox, Ormond, W.B.
or Ferranti Moving Coil Speaker Sopplied.

Send 5[- only

and pay the balance by monthly instalments. No
references. Entirely private and confidential,

KITS, PARTS, SETS, ELECTRIC
CLOCKS ON EASY TERMS.
Write for Catalogue and state requirements.
TURNADGE & PARTNERS, LTD.
107, Fleet Street, London, E.C.4.
Telephono : Central 1903.

senp 1o FOYLES|
FOR BOOKS!

Kew and second-hand books oo Wireless and all olher
subjects, Ou'r two million volumes ln stoch Catalogues
on mentioning your interes
1194125, CHARING CROSS RD., LONDON w.c.2
Teleppone : Gerrard 5860 "7 times),

EASY TERMS

Loug-spealers, and Kits

The wery latest Radio Sets,
Strict privacy.

supplied on the lowest monthly terms.
Prompl dalivery. Al Carriage Paid. Price List FREE

New BLUE SPOT CLAS3 B OUTPUT STAGE (ust
released) including Osram B.21 Valve.  Cash piice,
43]6 o: 5/« with order and 8 monthly pas-
i ments of 5/4&. 4
Cash  With Mouthly ‘
Price ~Order Payinents
P xew LISSEY. é‘ﬂ%’}“"ﬁ‘,‘, 4
Am Wi
) e nge 0. 1oil08
» Ag aborve, but wlth Cabluet. 128/- 118 1hof 11/9
EXIDE W.H. HIGEB-TEN- 4
b SION ACCUMULATORS ‘
(120 volts. 5,000 M/A).
’ The cheapest and best ‘
high-tension supply where 4
’ mains are not available..  75/- 7= 11 of Y- ‘
Kew ATLAS MODEL CA25
5 H.T. ELIVINATOR, out- 4
> put 35 mitliamps . b9Jo 5/~ 110t 5/C ‘

) ESTD. 1925. samiowaz 1977 4

I.ONDON RADIO SUPPLY

MPANY

11.0AT lANE NOBLE STREET-LONDON.E-C-2

‘MPR’
DEPENDABLE ELIMINATORS

WITH THE RENEWABLE SAFETY FUSE

A Renewable Saletv I-‘use is ﬂne]d as standard to all
models.
In yout own lnterest seo that the Ellminatat sou buy
includes a safety fuse
., D.C. Models 22 mla from 21/
AC " 9/6
or on Hire Purchase
Ask your dealer to show you the Eliminator which
csused ‘o semsation at this year’s Radio Exhibition.
Full details and illustrations from—
MAINS POWER RADIO, LTD,
EASTERN ROAD, ROMFOR.
Romford 338
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Distinctive Cabinet Work

ESSRS. PETO-SCOTT CO., LTD., of

77, City Road, London, E.C.1, are

so well known to all wireless ama-

teurs assuppliers of components and kit sets

to the home constructor that another side of

their extensive business, that of making

distinctive wireless cabinets, is apt to be

overlooked. As a matter of fact, Messrs.

Peto-Scott have made wireless cabinets of

all types for the last twelve years, and

they have a large and modern factory
specially equipped for this work.

We are reminded of this by the receipt
of a new 1934 catalogue, which gives very
full details of a wide range of cabinets in
every type and pattern that the home con-
structor is likely to require. This catalogue
is a particularly useful one which should be
in the hands of every reader of PrRACTICAL
WIRELESS, and it can be obtained post
free from the above address if mention is
made of this paper.

The Adaptagram .

Among the many varieties of cabinets
listed perhaps the * 1934 Adaptagram >
will prove of most interest. This is a
radio-gramophone
cabinet of beautiful
design and construction,
made in inlaid walnut,
oak, or mahogany. Itis
intended especially for
converting an ordinary
wireless receiver, of either
the mains or battery-
operated type, intoa com-
plete radio-gram, and is
thus provided with a new
non-resonant motor
board and “handsome
speaker grille with baffie-
board. The * Adapta-
gram’! can be obtained
with oither a plain or
vignetted front to take
a set having a pancl up
to 18in. by 8in. ; this is
style “Model A,” and
sells at the most attrac-
tive price of 63s. If fitted with baffle-board
for the loud-speaker, an extra charge of
3s. 6d. is made. At the price named the
“ Adaptagram ” is supplied drilled to any
specjﬁc&tion, and all ready to take any
receiver.

Complete with Gramo Equipment

A “Model B” is also made, and this
is like that described above but is also
fitted with & double-spring gramophone
motor, 12in. turntable, automatic stop,
B.R.G. combined pick-up, tone arm, and
volume control, and an automatic needle
cup that delivers new needles ome at a
time. The price of this model is only
6 guineas.

There are also two other models, called
“C?” and “D” respectively, the first of
which is fitted with a Collaro induction
electric motor and all the other nccessary
gramophone components; it sells at
7 guiness. “Model D” has a Garrard
automatic record changer, which enables
one to play eight records continuously
without any attention, as well as the
complete gramophone eqmpment the
price of this is 14 guineas.

Readers will be particularly interested
in the “ Adaptagram ” models in view of

the fact that this excellent cabinet is
specified for Mr. F. J. Camm’s latest set,
which is fully described in this issue. This
is clear proof of the quality of the ¢ Adapta-
gram.’

New Ideas in Cabinet Work

Other interesting items in the Peto-
Scott cabinet catalogue are the  Classic’
model specified for the PracTICAL
WIRELESs “ Premier Super.” This is an
eminently modern style of cabinet of
the horizontal type having the speaker fret
alongside the receiver controls. With a
splendid hand polished finish on walnut,
the “Classic” is priced at 19s. 6d. In:
cidentally, this cabinet can be supplied
with a veneered walnut stool 28in. high
by 23in. wide by 143in. deep for an extra
charge of 25s. ; the combination of cabinet
and stool forms a very handsome and modern
piece of furniture.

Yet another new idea in cabinet work
i8 represented by the * De-Luxe Twin
Cabinet,” which consists of a lovely loud-
speaker section and a veneered walnut
receiver cabinet. The two fit together, and

Here is the Orbit in the handsome Peto-Scott cabinet.

so form a complete console, but the speaker
may be removed if desired and moved o
any other position in the room. The price
of the pair of cabinets is 45s. in the standard
size (set portion, 16in. by 10in. by 10in.;
speaker portion, 15in. by 10in. by 93 m)
but any other sizes can be su,pphed to
order, at correspondingly low priecs.
Among the other cabinets listed in the
new catalogue arc the “Universal Con-
solette,” which was recently specified for
the Pracricar. WiReLEss “ A.C. Three,”
the ‘¢ Fitzall Consolette,” the “ H.L.3 Oak

Consolette,” the ‘“Fyntune Speaker
Cabinet,” and various American-type
cabinets.

Full particulars and prices are also given
in respect to a special Peto-Scott Bafile
Baseboard Assembly and the * Metaplex ”
metallized wooden chassis, which are so
well known to readers of PrRaoTICAL WIRE-
LESS.

We recommend every reader to make
application for the latest Peto-Scott cabinet
catalogue—don’t forget to mention PrRACTI-
CcAL WIRELESS.

S50 Tested Wireless Circuits
216, or 2/10 by post from George Newnes, le
8-11, Southampton Street, Strand, W.C.2
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RADIO CLUBS
AND SOCIETIES

Clud Reports should not exceed 200 words in lengin
and should be received First Post each Monday
wmorning for publication in the following week's issue.
SLADE RADIO

The eleventh of the Society’s ** Junk Sales'’ took
place at the meeting held last week., A large quantity
of surplus apparatug was brought in and satisfactortly
dealt with. As usaal, the disposal of some of the items
provided econsiderable amusement. The Society
conimenced a new year on the 1st of this month, and
anyone living fn the Birminghem district, who is
interested in wireless, is invited tqQ write for details
of membership and an advance pro?mmme.—Hon. Sec.,
110, Hillaries Road, Gravelly Hill, Birmingham.

THE CROYDON RADIO SOCIETY

This Society’s annual general meeting took place
at St. Peter’s Hall, Ledbury Road, 8. Croydon, on
Tuesday, October 10th, with the Vice-President,
Mr. G. 8. Vellacott, presiding. The Chafrman,
Mr. F. Nightingale, was re-elected, as was the Hon.
Treasurer and Hon. Secretary, The personnel of the
grogramme committee was changed, as it was felt
hat however welllast segsion’s committec had worked,
new blood was always desirable, An important post
created was that of Hon. Librarian, Mr. R. P. Jonas
secnring it. His work would be to collect and file
literature and data dealing with all components likely
to be discussed at meetings. Fipally Mr. J. 3
Scholes presented the balance sheet for 18932-33. This
was at Iength passed, but it was emphasised that more
members were wanted to enable the Soctety’s 1933-34
activities to be carried out on the desired big scale.

At a meeting of the above Society held on Tuesday,
Qctober 17th, at St. Peter’s Hall, South Croydon,
a dozen different cone loud-speakers were compared,
and among them were two novél twin-cone units.
One belonged to Mr. A. T. Betteridge, having a unit
with home-made celluloid cone for the treble, while a
apecially-selected N. and XK. Inductor dealt with bass
notes. The other twin belonged to Mr, R. P. Jonas,
and its chief interest was its Primustatic Electrostatic
speaker. Its great advantage was the marvellous
treble response, a range from 250 to 15,000 cycles
being claimed.

As well as Inductors there were several speakers of
the balanced armature types.

On test, all performed reasonably on speech, but
Mr. Betteridge's twin had undoubtedly the best bass
and widest range of frequency response. In conclusion,
the Chairman reminded members that on Tuesday,
Novémber 7th, moving-coll speakers would be
compared.—Hon. Secretary, E. L. Cumbers, Maycourt,
Campden Road, 8. Croydon.

THE BLACKPOOL AND FYLDE RADIO SOCIETY

A very enjoyable meeting of this Soclety was held
on Tuesday evening, October 10th, at Booth’s Café,
this being the first meefing of the new winter session.
Mr. Baker gave an interesting lecture on ‘‘ The
Problem of Interference,” and he outlined the many
causes of the different types that are met with in the
construction and design of a commercial and, for that
matter, in the home-construeted wireless set. He also
gave a description of the different methods of A.V.C,
and noise suppression which are at present being
employed. Aiter he had concluded, many questions
were asked, which Mr. Baker gladly answered, and
after a short discussion the meeting closed. This 1s
the first of a series of lectures to be given before this
Society bKl the leading manufacturers during the
coming winter, and we Invite anydne interested in
radio, who lives in the Blackpool district, to attend
one of their weekly meetings. New members are
required, and full particulars of coming lectures can
be obtained from Mr, Howsard, Hon. Secretary, 43,
Cumberland Avenue, hlackpool.

THORNTON HEATH RADIO SOCIETY

A meeting of thls Society was held on Tuesday,
October 17th, at St. PauPs Hal, Norfolk Road.
Mr. 8. J. Meares presided. Mr. Hoare gave a demon-
stration and talk om the Lissen Skyscraper All-Wiye
Four. This set covers all wavelengths from 12 to
2,000 metres and iz stable over the whole range.
The meeting closed with a vote of thanks to Mr, Hoare.

An attractive series of talks and demonstrations
has been arranged for future meetings, full particulars
of which can be obtained from the Hon. Secretary,
Mr. J. T. Webber, 3638, Brigstock Road, Thornton
Heath.

CATFORD RADIO SOCIETY

The Catford Radio and Television Society held the
first of the informal dfscussion evenings on Wednesday,
October 18th, which were proposed at the Annual
General Meeting. The meeting opened at 8 o’clock
sharp, and various suggestions were forthcoming from
members in the nature of the practical work which is
to be undertaken in the near future. It is clear that
radical changes are' imminent in the Society’s own
receiver which, fortunately, is constructed in such a
way that this is readily possible without much trouble.
It was aiso strongly suggested that the Society should
have a short-wave recefver, and the necessary apparatus
for this will be, obtained as soon as possible. In the
discussion which followed, a wide range of topics was
covered, and one of the members demonstrated a well-
known make .of portable rcceiver.—M. W. Jones,
Publicity Secretary.
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SPECIFIED AGAIl

CHOSEN FOR Mr. F. J. Camm’s ¢ ORBIT.”

REACTION CONDENSER TYEE No. 18/1.
Scundly  constructed from
selected materials, and chosen
for its accuracy by Mr. F. J.
Camm for his wonderful Orbit
Receiver. Capacity .0062 mfd.

YV SV VOOV PV VPV VYV VvV oy VyVYywY

\ & 4

B.R.G. SOLID DIELECTRIC DIFFERENTIAL

2/6

B.R.G. Components are obtainable_ from all
Dealers. In cases of difficulty, send direct.

BRITISH RADIOGRAMOPHONE CO., LTD., Pilot House, Church Street, Stoke Newington, London, N.16
Telephone : CLISSOLD 88.

AAALAAAAADOINted TELSEN WHOLESALE DISTRIBUTORSA A A A A

3

We are appointed Sole
Wholesale Distribators

for the Peto- Scott
Metaplex Chassis, size
14" X 10" X 3Y"; ready
drilled as exclusively

specified by Mr. F. J.

Camm for the ** Orbit

WE ARE APPOINTED SOLE
WHOLESALE DISTRIBUTORS OF
METAPLEX BASE BOARDS AND

PILOT AUTHOR KITS.

6287-62!

o

;

There will be an amazing improvementin selectivity
immediately you £it the A‘I’RCLIPSE in place of
your present aerial. Not another gadget, not a
condenser, but an auto-inductive aerial that filters
incoming signals, bringing in each programme
separately sharp and clear, Unsightly masts
and wires are dispensed with entirely. Fits inside
or outside the set. Makes any set * portable.”
Anotber delighted purchaser
writes: “l  purchased an
Airclipse with the usual mis~
giving, and am pleased to find
that I was wrong Selectivity
is certainly improved, and as
regards clarity of tone, I was
agreeahly surprised.”’

(LIPSE

AUTO-INDULTIVE
AERIAL =77

9377/33
Of all radio dealers or
direct from :—

AIRCLIPSE LTD., 182, Vauxhall Bridge Road, London, S.W.1
Telephone : Victoria 5022,

AL MAINS
&S5 54118QY SO

CLIX
Specified for the

| 6¢ ORBI_T ’”

The designer has chosen
and you require these
OLIX CHASSIS MOUNTING

VALVEHQLDERS

¢ AIRSPRUNG ”
TYPE

d Clix New “ Airsprung »
Antj-microphonic Valve-
holder is dedigned to—=

—Damp out actual physical shocks to the valve.
—lpsulate the valve from consistent vibration
set up by the transformer on the chiassis.
~~Counteract and absorb the air pulsations set
up by the increased acoustic output of modern
receivers,

“A MATTER OF CONNECTION"”

Clix new folder “ N™ gives details of over 30 Components
- Write for a copy now.

for Perfect Contact.

CHEADEST PEREECT CONTAG]

LECTRO LINX LTD., 79a, Rochester Raw, S.W.1.




Home CHARGING!

Charge your accumulators at home with

a Heayberd Charder. It is cheaper and yout

accumulator is always fully charged. Safety

input and output plugs and sockets.  Cut

out this' ad. and send NOW with 3d. in

. stamps for 36pp. booklet packed with
hints and circuit diagrams,

MODEL AO.2 charges 2, 4 or 6 volt 7
accumulators at’ 3 amp. pRICE 357-

MODEL AO.3 charges 2, 6 or 12 volt
accumulators at 1_ amp. PRICE 42/6

F. C. HEAYBERD & CO.,
10, Finsbury Street, LONDON, E.C.2

FIT THIS
ELECTRIC
C(LOCK

L Bl YRR,

@NOB FOR SETTING HANDS B KEEPS CORI
U-SHAPED BAR NO WINDING |

Works off small battery lasting 12 months, or can
bhe plugeged into G B battery without affecting nech
tiom. Uses practically no current. Fils into ho
3iin, dia. in.any pangl up to din. thick. * Easy to
fix-—no screws required, Only
%in. from front of pancl to hack
of casec. Swiss movement” Hands
set from front. Nickel - plated
be:cl. Usefu) addition to any
set.

RIVERSIDE MFG. Co., Ltd..
Dept. 21, Crisp Road,
Hammersmith, W.6,
Tolenhona Rions cidn AT0Q9

./

COMPLETE WITH BATTERY
[ ————
DOSTAGE GD

Literaturs
and prices
on request
$tandard
wax  Telephones
) and Cables.
L.,
St, Chad’s

ODERN VALVE "

[ O =y
ENGINEERS!

Never before has engineering offered such magni-
ficent chances. With the rise of the depression,
the industry is literally teeming with first-
class opportunities, Our 250-page Hand-book,
* ENGINEERING OPPORTUNITIES,” shows
swhere the opportunities lie and the casiest way
to prepare for them. The Hand-book gives
details ot A.M.L.Mech.E,, A.M.1.E.E., AM.LC.E.,
e, +-P.0. ete, i{xams., outiines Home-8tudy Courser
. 0 all branches of Civil, Mech., Elec., Hotoz,
¢ 0, and “Talkie”  Engineering
Building, - etc., and explatns our unique
Employment Dept. Send for this
valuable Hand-took to-day—FREE !
BRITISR INSTITUTE
¢ ERGINEERING TECHNOLOGY.
380, Sbarespeate House,
28, OXFO"D §T.. LONDON W.L.

. o .
Repairs—New Receivers— Reconstructions
garriecd out by qualified staff under personal super-
tsision ex-B.B.C. .engilneer. All work guaranteed.
Transformers, ©Ohokes Rewound. American
ransformera a Speciality, Clerkenwell 0051,
Radio Efficiency, Ltd; 63, Spenger St, E.C.1.
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| AL LETTERS FROM
PRacnct e

The Editor does not necessarily agree with opinions expressed by his correspondents.
All letters must be accompanied by the name and address of the sender (not necessarily
for publication.) :

“The Supersonic Six

Sir,—I am writing to say that I have got
the Supersonic Six to operate at last.
I am very pleased to say now that the
trouble has been due to a faulty Oscillator
coil unit, the lead that should have been
connccted to tag of centre tap having come
adrift. Of this I am sure, I have been
shown the greatest of assistance, and I
send my kind regards for the success of
your valuable weekly.—G. Gore (S.W.8.).

The Microlode

Sir,—It gives me great pleasure to
inform you of the safe arrival of my prize.
the W. B. P.M.4A. “ Microlode,”” which I
won in your recent competition: many
thanks, sir, for offering such splendid
prizes. I have connected mine up to my
set (a straight 3-valver) and it’s hard to
realize it’s only battery operated, so real
is the reproduction, due, of course, to the
accurate matching ratio scheme.

This is the first time I’ve written to you,
but I have becn a regular reader of Prac-
TICAL WIRELESS since the first issue and I
think it’s the best paper of its kind. 1
have your Encyclopedia, and find it
invaluable. I am also qualifying for the
Tool Kit.—Cmas. F. C. NEwmax (Not-
tingham).

Reports Wanted

Sir,—It has come to my notice that your
readers are asking the address of my
station, G5CU, and you have taken it

from the last edition call book. My address

is now as under.

transmit every Sunday morning
between 10 and 12.30, and I should like
to have reports on the transmission. I
shall acknowledge all reports sent me by
QSL card. The wavelength used is 7,156
ke/s or 41 metres. Choke control telephony
is used at this station. I am hon. secrctary
of the Scarborough and District Short-
wave Society with headquarters at 41,
Newborough, Scarborough. * Meetings held
bi-monthly.—J. A. CurmrBERTSON, G5CU,
*“ Dunromyn,” Cross Lane, Burmeston
Road, Searborough.

More Bouquets !

Sir,—I take this opportunity to con-
gratulate you on Pracricar, WIRELESS.
I have read every one of its fifty-two copies,
and have found them both helpful and
instructive. Looking at the first and latest
copies, and comparing them, one can readily
credit the strides which you have contrived
to make in only one year.

Your query service is nothing short of

marvellous ! ;

Please accept the best wishes of a regular
reader. Good luck in the future, and—
Many Happy Returns.—D. H. (Enfield).

¢ Better and Better *

Sir,—1I have bought every copy of
Practroar WiRELESS since No. 1, and think
every issue is better than the previous one,
although even the first number was first

class. It is, undoubtedly, the best paper
of its kind. I have built several sets to
the designs published in PracTICAL WIRE-
LEsS, and have found each one to give
optimum results. I have found some
excellent information in your Short-wave
Section which has been very useful to me.—
K. Bowe (Chester-le-Street).

¢ Radiogram Motors *’

Sm,—May I take this opportunity of
expressing my appreciation of the article
on ‘“ Radiogram Motors ”’ in your issue of
September 23rd. This article in my
opinion, touched on a subject about which
many people should know more; also
ordinary grainophone motors as well.

The hints contained in tho article were
also helpful, as most users of motors scem
to think that springs should be run * dry,”
and in any case that the makers would
have put enough lubricant in to run for a
long while, with disastrous resuits.

The article was, possibly, a bit brief,
but quite a lot of information was sgueezed
into the space provided. I should like to
see more “articles on this subject by the
same contributor.

Thanking you for PrRact1cAl, WIRELESS,
which is a fine book.—F. Forp, jun.
(Southampton).

CUT THIS OUT EACH WEEK

DO YOU KNOW?

—THAT many wavelengths will be exchanged
at the beginning of next year in order to
attempt to relieve some of the present chaos.
~—THAT unless definite steps are taken ** side-
band sptash ** will still be in evidence in certain
parts of the waveband.
—THAT an clectro-static and an ordinary
electro-dynamic loud-speaker in combination
form a very good means of obtaining an even
:  output resRonse curve. 1

—THAT the field of a moving-coil foud-speaker
may be used as a biasing resistance in many
cases.
—THAT the value of the resistance used in this
case may be modified by means ot a further
variable resistance.
—THAT ordinary house switches are often
responsible for crackling noises on a mains
operated receiver,
—THAT troubles from the above cause may be
removed by cleaning the contacts of the switch
and bendiny them so that they make better
connection.
—THAT when L.F, choke coupling is employed
hum may be introduced by interaction between
the two chokes.

NOTICE.

The Editor will be pleased to consider articles of a
qractical nature suitable for publication in PRACTICAL
WIRELESS. Sueh articles should be written on one side
of the paper only, and should contain the name and
address of the sender. Whilst the Editor does no! hold
himself responsible for manuscripts, every effort will be
mude to relurn them if a stumped and addressed envelope
i8 enclosed. All corre?comlenw intended for the Editor
should be addressed : The Editor, PRACTICAL WIRELESS,
('}Veoé é\’ewnu, Lid., 8-11, Southampton Street, Strand,

Ouwing to the rapid progress in the design of wiveless
apparatus and to our efforts to keep our veaders in touch
with the latest developments, we give no warranty that
apparatus described in our columns is not the subiect
of letters paten’
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HIVAC D.210

THIS is a valve of the type designed espccially for
the detector stage of a recciver, and as such has
an impedance of the order of 12,000 ohms. The
amplification factor is 16, and the slope 1.25 ma/V.
The filament is rated at .1 amps at 2 volts, and the
maximum H.T. is given as 150 volts. 'The valve was
tested and found to be very accurately rated,’ the
slope actually working out at 1.8 on the specimen
tested. - The valve was inserted in the detector circuit
of a standard H.F. detector and pentode circuit and
found to give very even .

control of reaction with
all normal' ‘values of
H.T., and as an anode
bend detector the results
were quite up to the
standard of more ex-
pensive valves, The
valve can be thoroughly
recommnended for de-
tector stages in ordinary
battery circuits and its
freedom from - micro-
phonics renders it a very
good proposition for
portable receivers. The
makers are the High
Vacuum Valve Co., Ltd.,
and the price is 5s. 6d.

THE RADIOFORMER
AMON GST the many
static suppressors
which have been received
for test, probably tho
most elaborate in appearance Iz the Radioformer,
which is marketed by Radioformer, Ltd. This comes
packed in a box having three compartments, The
central portion is accupied by 50 feet of screened lead,
whilst in the two remaining sections are packed a pair
of metal cases referred to as Radioformer Type A and
Radioformer Typc 8. Type A is tonical in shape
and is provided at the apex with a clamp for attach-
ment to the aerial, whilst the base of the dovice is
scaled with a black composition to which two contacts
are fitted. One of these is for attachment to the
lead-in, whilst the other is intended to grip the metal
covering of the screemed lead. A winding inside
the Radioformer provides coupling with .the two
sets of terminals. At the lower end of this aerial lead
the other Radioformer is to he attached, and two
terminals are employed in a similar manner, namely,
one to grip the metal covering whilat the other grips
the inner lead. Three coloured leads extend from this
Radioformer, and one of these js attached to the
aerial tecrminal of the receiver whilst another is attached
to the earth terminal in place of the earth lead. This
latter is connected to a speeial terminal on the Radjo-
former. The result of this complcte combination is that
the aerial is connected to the receiver through a network
of connections which provide direct connection from
the aerial but also connect the external screen to earth
and thus render it almost impossible for ordinary
“ man-made ** static to penetrate to therecciver. The
arrangement of the coils, etc., in the Radioformers
negatives any losses due to the capacity of the inner
wire and the outer ’
screening and so
avolds loss of sig-
nal strength, The
device works very
cfficiently and
should prove a
valuable accessory
in districts where
interference is
experienced. The
price is 17s, '6d.
complete, and the
two Radioformers
are obtainable
separately at
7s. 6d. each,

SOUND EALES CLASS B KIT
IN PracTICAL WIRELESS dated "April Sth last we
deseribed a simple but efficient Class B unit for
addition to any existing battery receiver. Messrs.
Sound Salcs, whose Class B transformers were in-
corporated in this unit, have now produced a most
attractive kit for this unit, boxed complete for 37s. 6d.
The box contains 8 number of compartments in which
are arranged a baseboard, valve-holder, switch, termi-

Two

The Blue Spot pick-up which was referred to last wech.

nals, screws, piug, and valve, A shect of instructions
gives prccise details for assembling the whole,  As
the originators of this neat little unit we can justly
assert that it does all that is claimed for it, and as
it is obtainable in such a neat and simple manner
(without the necessity of, perhaps, paying visits to
several shops in order to obtain the separate parts)
we have no doubt that readers who desire to convert
their receivers to this method of working wili avail
themselves of the'opportunity of obtaining this kit.
A new speaker has also been reccived from Sound
Sales, in which a novel principle has been intro-
duced. Hitherto the difficulty of arranging the
diaphragm surround so as to avoid resonances,
1 damping, and other troubles has been one which

has been attacked in many ways by the various
manutacturers.  Ingenious
schemes have been proposed
and even tried, but the new
Sound Sales idea seems to
be at once simple and effec-
tive. The cone is prepared
iu the ordinary way, and
then a number of cuts are
made radially from the peri
phery to a distanee of about
one inch towards the centre.
At the point where all these
cuts end the cone is creased
and the cut portion turned
back flat, The original peri-
phery of the cone 18 then
clamped in the edge of the
chassls ring, resuiting in a
diaphragm that is all one
and which relies for its
rigidity on the small scctions extending from the
creascd edge to the chassis edge. The cuts are of
such a length that there is no possibility of the cnt
cdges touching aud thus causing chatter, and
yet at the same time the small spaces which
are produced by the turned-back edge do
not permit any loss of bass. It appeared
on test that the gquality was improved by
this small air leak, as a certain amount of
boom was present when the section was
covered in the usual way, The sensitivity
certainly seems to have improved owing to
the freedom of movement, and in addition a
remarkable crispness is apparent on all forms
of music and speech. For those who are
looking for something really good in the way
of reproductipn we can confidently rccom-
mend this speaker, which costs 40s.

DUBILIER CONDENSERS
I’l‘ is often very convenient to avoid wires
when making up a receiver, and readers
will remember that in the Fury Four we used
this principle to simplify the wiring of that cir-
cuit. The condenser itlustrated above (right)
is Type BE31L., manufactured by the Dubilier
Condenser Company, and thils consists of two
condensers mounted in one case, with one pair
of leads made common. For decoupling
purposes, when two condensers are required
and one side of each condenser is earthed, this type
of condenser will be found of great convenience. This
particular rauge is made with values of .1 plus .1 mfds,
Another similar arrangement is employed in what is
known as the Block Condenser, where a number of
condeusers are mounted in a case with one side of
each condenser brought out to a common terminpal.
Not ouly is a great deal of space saved by this
- means but wiringis greatly simplified.
These condensers.
are obtainable in
ranges having
totals of 2 mfds.
to 20 mfds., the
latter being made
1! up of §+6+-442
I +2 mfds, and
costing 84s. 6d.
The other econdenser in the illustration is Type B.B.
a brown bakelite ¢case condenser obtainable in ranges
up to 4 mfds, at a cost from 1s. 9d. to bs, 6d. These
condensers are for 250-volt D.C. peak working and
have a 500-volt D.C, test. There are many other new
types of condenser in the new season’s range of Dubilier
products, especially in the non-inductive types of
condenser, and we shall illustrate some of these ina

future issue.

Dubilier condenscrs.
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WARD AND GOLDSTONE P.M.F. HEAVY-DUTY
CHOKE

MONG the new chokes which have been produced
-for use with mains: apparatus for ‘the purposc
of reducing interference from motors, etc., is the Ward
and Goldstone type P.H.F. choke, This is a- very
substantially-built choke which fulfils practically
all the normal requirements in the field for which It is
intended. The current rating of .35 amps. allows the
choke to be used with .1 and .25 amp. D,C. valves
(in the filament leads, of course), while its extremely
low D.C. resistance, namely, 17.6 ohms, enables it to be
placed in the' H.T, lédds with a minimum voltage
drop. The ehoke is sectionally wound with air spaces
between each section, and the ventilation thus pro-
duced will en:nre that the ehoke will be in no danger
of overheating. Meavy wire is used for the ehoke,
s0 that a high inductance is obtained (approximately
8,500 mrics.) whilst keeping the D.C, resistance at the
low figure mentioned. For D.C. sets, or mains battery
eliminators, and also for interference suppressars,
this choke will be fonnd extremely useinl, and the
usual Ward and Goldstone ingenious mounting feature
is included. - This permits the choke to be mounted
on a wooden baseboard, or on a metal chassis, and the
terminals arc reversible for above- or sub-baschoard
eonuecting. The priceis 7s. 6d.

NEW TUNGSRAM UNIVERSAL VALVES

URING the course of thelr research work on mains
receivers Messrs, Tungsram have found that a
demand exists for H.F. pentode valves of lower
eflicicucles than those (HP 2018 and HP 2118? pre-
viously introdneed, and accordingly they have reieased
two such types in the HP 1018 and HP 1118, which
have 10 V 0.18 A heaters,  The first-mentijoned valve
has *‘straight’’ characteristics, while the second is of
the variahle-mu type with a working grid base of
about 52 V., Both arc suitable for usec In receivers
such as midgets, where space is limited, for they have
greater stability than the original valves, Following
American practice, the grid connection is taken to the
top terminal in each ease, and this is claimed still
further to increase stability.

The HP 1018 is designed for a maximum anode
voltage of 250, a scrcen voltage of 150, and with the
correct G.B. of —3 V applied passes a normal anodo
current of 2.3, The amplification factor is above
¥,500; the A.C. resistance is 1.6 Megohin, and tho
mutual conductance is 1.25 AJV, In the casc of the

This iIIuslrat'on of the Seund Sales speaker {complete with
Class B unit) shows the special cut-cdge surround referred to

in these noles.

variable-mu pentode, the maximum anode and screen
voltages are 250 and 125 respectively, whilst the anode
current at minimum bias is 10.6 MA. The maximum
slope is given as 1.64 MA/V,

It is anticipated that deliverics will commence
within three wecks.

The full range of Tungsram American valve
equivalents will be continued during the present season,
and such advanced high efficiency valves as H.F,
pentodes, pentagrids, double diode triodes, double
diode pentodes and I.H.C. rectifiers are in course of
preparation. We understand that these will be
released very shortly. All Tungsram equivalents
have exact RCA characteristics and can be placed
in ]any American receiver as substitutes for the original
valvos,

THE WIRELESS
CONSTRUCTOR’S
ENCYCLOPAEDIA

iBy F. J. CAMM.

5l-, ot 5/4 by post from Geo. Newnes, Ltd.,
8-11 Southampton Street, Strand, W.C.2,




CATALOGUES
== RECEIVED

To save readers trouble, we undertake to send or
catalogues of any of our advertisers. Merely stale. on
a posicard, the names of the firms from whom you
require catalogucs, and address it to °* Catalogue,'
PRACTICAL WIRELExS, Geo, Newnes, Ltd., 8/11,
Southampton St., Strand, London. W.C.2, iPhere
adrertisers make a charge, or require. postage, this
should be enclosed with applications for calalogues. No
aother correspondencc whatsocver should be enclosed,

VARLEY RECEIVERS
A FINE range of new °‘‘Square Peak’ receivers
is shown In the latest list issued by Oliver Pell
Control, Ltd. The superhet mains receiver is a 4-valve
table model, incorporating a moving-coil speaker
capable of handling an undistorted output of 1,600
milliwatts. Notable features are the use of reaction
on the intermediate frequency, one-dial tuning, and
wave-changing by sliding the escutcheon plate. This
model, which has a cabinet of beautifully finished
walnut, is prieed at fifteen guineas. In the 5-valve
table model, which embodies autoinatic wvolume
control, the cirenit combines great selectivity with
excellent tone-quality and freedom from background
noise. a true balance of bass and treble being main-
tained by a compensating L.F. amplifier. The price
of this model is eightcen guineas. The 5-valve console
model also has auto-volume control, the speaker
handling an output of 2,250 milliwatts. Housed in
a wainut cabinet of striking design, this instrument is
listed at twenty-seven guineas. The superhet mains
radio-gram has a similar circuit to the console model
and is fitted with a Garrard synchronous motor with
automatic stop, a Varley pick-up, independent volume
control for gramophone, and provision for an external
speaker. The -cabinet Is finished in beautifully
matched and figured walnut, and the price 18 forty
guineas. Included in the lst full particulars are also
given of a ‘“ Square Peak *’3-valve mains receiver with
8.G., Det., and Pentode valves. The seusitivity of
this receiver, which ls dprlced at twelve guineas, is
exceptionally good, and the band-pass tuning and
moving-coil speaker combine to give reproduction of
a very high order. Copies of the list can be obtained
from the above mentioned firm at Kingsway House,
103, Kingsway, London, W.C.2,

KABI COMPONENTS
E have been informed that ¥, W, Lechner and Co.,
of 61, Spencer Street, Clerkenwell, London,
E.C.1, have been appolnted sole distributors for the
British Isles of Kabl radio components, including
potentiometers, volume controls, variable resistances,
and gwitches. In a booklet which we have received
from Messrs. Lechner, a comprehenslve range of these
components Is given, including the Kabi midget
wire-wound resistances and volume controls, and single
and double pole switches of the toggle and push-button
type. Wave-change and multiple contactstud switches
are also included in the list, copies of which can be
obtained on application to the above address.

BELLING-LEE’S DISTURBANCE SUPPRESSOR
NE of the troubles that beset many listeners is
interference caused by ‘‘man-made static,”
consisting of high-frequency radiations produced by
various types of electrical apparatus. Post Office
engineers have been investigating the subject for
some time and have come to the comclusion that in
80 to 90 per cent. of the cases dealt with, the disturb-
ance is '‘mains carried,’”” and can be cured by an
efficient condenser uait fitted at the source.

The Belling-Lee Suppressor has therefore been
designed in accordance with the Post Office specifi-,
eation, and includes safety fuses. The component
costs 108, 6d., and full particulars of how it should
be fitted, with diagrams, are given in a booklet recently
issned by Belllng and Lee, Ltd., Cambridge Arterial
Road, Enfield, Middlesex. Readers interested shounld
write for a copy.

S JGRANIPAK ” TUNING UNIT
WITH the introdmction of many new powerful
broadcasting stations, adequate separation of
wavelengths is outside the scope of the usual straight-
forward receiver. To reccive satisfactorily home and
foreign programmes without mutual interference, it is
nécessary 0 use at least three efficient tuning cireuits,
and in order to make tuning simpler it is essential to
gang condensers instead of the earlier method of using
a separate condenser for each tuned eircuit. If the
condensers are ganged it follows that the associated
inductances must be accurately matched, because an
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error of 1 or 2 per cent. would reduce over-all perform-
ance of the recciver to a considerably greater extent.
The Igranic Electric Co., Ltd., have spent many
months in evolving a tuning unit to meet the exacting
requirements of broadeasting conditions, and are now
in a position to offer the ‘‘ Igranipak,” which is a
complete, compact H.F. amplifier, which, with the
additlon of s few components for the low-frequency
circuit, may be builtup into a first-class, easily manipu-
ated modern receiver, The ‘‘Igranipak’’ makes
provision for the use of two high-frequency stages of
amplification, in which can be used any reliable make
of indirectly heated A.C. valves. The price of this
handy unit is 57s. 6d., and full particulars are given
in an attractive folder, copies of which can be obtained
from Igranic Electric Co,, Ltd., 149, Queen Victoria
Street, London, E.C.

C.A.C. APPOINTMENT

THE City Accumulator Co., Ltd., have appointed
Mr. R. J. Durand to take charge of their West

End Showrooms at 4, Burrey Street, Strand.

Mr. Durand is well-known to every exhibitor at the
the various radio shows, and his voice is familiar to
every visitor, as for some time past he has been in
charge of the B.B.C. reproducing equipment used in
conncction with the R.M A, Exhibitions at Olympia,
Manchester and Glasgow.

PAMPHLETS ON B.B.C. AUTUMN TALKS
WO interesting pamphlets have ‘just been
published In connection with the B.B.C.'s
Autumn talks. The first, ‘‘Ourseclves,”” by Mr,
Henry W. Nevinson, is introductory to the National
Character serfes, in which Mr. Arthur Bryant and
others willtake stock of this particular heritage of ours.
¢‘ The British Empire *’ pamphlet, by Professor R.
Coupland, C.I.E., Beit Professor of Colonial History in
the University of Oxford, is designed to cover a series
of talks that will last through the winter, and will
provide a valuable background to the more expansive
treatment that must be expected from the various
speakers in the series, The nany illustrations to Mr.
Nevinson’s pamphlet mnake an attractive addition to
an attractive piece of work. ‘‘The British Empire "’
pamphiet is also well illustrated, and contains in
particular a number of statistical diagrams which
enable the reader to sec a great deal at a glance. The
pamphlets are sixpence each, sevenpence post frce,
and can be obtaiued from the Publications Depart-
ment, B.B.C., Broadcasting House, Portland Place,
London, W.1, or from any local B.B.C, oftice.

Replies to Broadcast Queries.

CONSTANT READER (Barnet): We can trace the
following transmitters on the amateur band eorprised
between 150 and 175 m, : GZWQ, A. Brown, 7, Stanley
Road, Broughton Park, Manchester ; G6IY, A. Pacey,
36, Beverley RBRoad, Barpehurst, Bexley, Kent;
G6FM, D. Milner, 64, Bury Street, Lower Edmonton,
London, N.9; G6KA, Keith ¥. Hardle, 66, Ulverston
Road, Walthamstow, E.17; G5CD, D. N. Corfield,
10, Golders Hill Gardens, Hendon, N.W.4. SEVEN-
TWENTY-TwO (Ruislip): Regret, but cannot trace
full address of G6JM; Dost (Co. Durham): DFE,
Nauen (Germany); DDDE, Aquilla (German ship);
cannot trace amateur transmitter without call sign

WHY NOT DIRECT COUPLING?
(Continued from page 348)

being wasted in heating up resistances.
Then there are obvious objections to using
such high voltages in a domestic receiver.
Again, in order to adjust the circuit
properly, instead of the long-tapped poten-
tial divider shown in the diagram .(Fig. 5),
it is necessary to provide a number of
separate resistances in series, some of
which must be variable, and capable of
providing a very accurate adjustment.

A Tedious Task

But the arrangement does work, and often
works quite well in the hands of a skilled
operator. I have made up several such
amplifiers for special purposes, and one of
these is shown illustrated in Fig. 6, it being
designed for mains operation, a large

rectifying valve providing the source of
high tension for feeding the potential
divider. The calculation of the various
resistance values, however, though a simple
combination of arithmetic and Obm’s law,
is a tiresome job and, except for use in very
special circumstances, or as an interesting
experiment, it is doubtful whether the
advantages anything like outweigh the
disadvantages.

The idea is really an adaptation of the
battery-coupled amplifiers used a good deal
in the early days of radio practice. One
of these is shown in circuit form in Fig. 7.
Originally, these cascade amplifiers had
separate filament, anode, and grid batteries
for each valve, but this was later simplified
to the arrangement shown in Fig. 7,
separate grid balancing batteries being used
for bringing about the differences of poten-
tial between anode, grid, and cathode. The
amplifiers then needed the most careful’
adjustment, were bulky, and readily sus-
ceptible to the lack of reliability associated
with the early forms of “ dry” cell high-
tension sources. When mains power became
available the idea was resuscitated, but at
present the scheme seems very unpopular.

OON'T BUY THAT DRY BATTERY

Invest some of the money you are
coatinually cpendiug on Dry Batteries in a
Standard Leclanche Type, capacity 6 to 12
times that of Dry Batteries. Your running
costs are balved and quality is improved
beyond comparison, so why hesitate in
becoming a Standard Battery user ?
Battery of 120 volts and comprising 80 No, 3
Cells, 12,500 milliamps. Price comoplete, £2,
Carriage paid.  Send for interesting particolars.
ALL SPARES FOR STANDARD

BATTERIES SUPPLIED.

THE WET H.T.BATTERY CO., 26 Lisle St.
London W.C.2. 'Phone: Gerrard 6121
Radio-

S A LE ! CAgmnl',lTS

£8. 8-0 reduced to £5-10-8

£-00 , , £2-19-6

£j-15-¢ ,, , £1- 5-0
Oash or Deferred.

ol 7 DAYS’ FREE TRIAL

1 Quite New-—as supplied to B.B.C.
)

Real bargains{ LIST FREE.
180. ACCUMULATOR CHARGERS. 10/6.

Famous Makers—

Qabinets,
PO Albine  Rasd  Rovlavhogth

PICKETTS Jno-Tone
4 amp,, 2-6 volts, in ventlated metal case, with mains

flex (Westinghouse Rectifiers), 1 amp., 21/-. Oarriage
6d. extra, days* trial. Guaranteed one year,
P, ARDEN AGENQOY, WOLLASTON.
WERELLINGROROWOH

FIFTY TESTED
WIRELESS CIRCUITS

By F. ). CAMM
(Editor of ** Practical Wireless*')

This bandlgook. contains every modern cireuit,
complete with instructions for assembling, com-
ponent values, and notes on operation.

2/6

On sale at Booksellers, or by post 2/9
from George Newnes, Ltd., 811 South-
amoton Strect. Strand, London, W.C.2.
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MAINS VOLUME ASSURED w362

CLASS B KIT or SPEAKER UNIT

The $62 Class “B** Kit and Speaker-Unit, beinz accuralely
hed, will give increased volome and rich tone
ircm zay bm:r set au extremely low H.T. drain,

cgu-:n-: KIT OF CCOMPONENTS
1
v

g Clazs “B*’ Valve, Z-pin

P.ST FREE

der, Inprt and Oatput Trans-
formers, with fall instroctions.

LOUDSPEAKER & UNIT
(As Ulustrated)
High-class Permanent Maguet Mov-

ing Cod Speaker, mcorporating Class ,

B * adaptor and valve, Oaly four

wises to coanect. =i
el : s s

S0 *previons Advertisemenis for PuSI FREE

atves at 50% saving.

Cash with order. Cheques and P.O.’s must be crossed s.... ...aue payable to:—
THE 362 RADIO VALVE co., LM (Depl W), Stone am Road London, E.5.

Newn:zs New Magazine

PRACTICALMECHANICS

NUMBER TWO OUT TO-DAY

This most fascinating journal deals with every practical inter-
est—television, wireless, microscopy, astronomy, money-
making ideas, photography, cinematography, home broad-
mstmg, engme-dn\'en model aircraft, chemical and electrical
experiments, lathe work, model locomotives. the stratosphere,
new tools, gadgets and accessories, ray control of mechanism,
ete. Lav 1shly illustrated, it covers every practical, mechanical
and scientific interest. All Readers’ queries are answered free.
It is the journal without a rival.

On sale at all Newsagents and Bookstalls, or by post 73d., D.
from George Neuwnes, Lid., 8-11, Southampton Strect
Strand, London W.C MONTHLY

CLASS B SIMPLIFIED/
ROLA <rscéinone

A latest type ROLA Permanent Mag-

net Moving Coil Speaker with
which is incorporated a com-

NEW

i MAINS VOLUME;
'.' FROM ANY |}

lete, roper!| matched

SBATTERY ~ SET! T ClasE B" amplifier. This
'AT VERY LOWI assembly when connected
. with any Battery Set

+ USE OF

converts it to ‘‘Class
B’ output, increas-
ing the overall sensi-
tivity of the set sev-
cral times, and in-
creasing the Power
Oulput or Volume up
to 5 times !

JUST
|CONNECT 1
iTO 'YOUR ssr:
IWITHOUT ANY, |
.ALTERATlON :

SEND FOR IT ON 7 DAYS’ TRIAL

Send only 5s. for 7 days’ trial, if satisfied, _pay balance
in 10 monthly payments of 7s. 6d. (Cash in 7 days, £3 115

. ”»
Toe Brtish dado WATES | SL'E 3 kBR  CAMPLIFIER
UNIVERSAL METER s | T e
l"“"t "“’yt ‘ep&p;)l»r l:”"e“l be connected to any battery set, and
el st g resis ol ¥ camplete with Cossor, Mulland, or
as well as batteries, valves, T.H. “Class B valve, with fuoll
circuit, and all components : l g
4 readings on one dial,

SEND - I,6

instructions.

The result of adding this amit to your
ONLY battery set wili g: equivalant in per-
ﬂ“ formance, as regards richness of tone and
fczl;n;le‘{ae“ pt';!:ll;_‘g 5‘1;; 5 volume, to a high grade all mains set,
monthly payments of -IGI whilst at the same tite retzining economy
(Cash 19/6) {n hal:ery cousmmption. Send depesit

o-day

E. . HERAUD, Ltd., Dept. P.23, Numbder One, Edmonton, London, N.18

Branches: 7882, Fore St., Edmonton; 77, West Green RR., Tollenhait;
34, St. James St., Walthamstow; and 139, Hertford Rd., Enfield Wash.
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You get every note

if you use

d McMichael Super
Ranger Port. needs these
For best performance fit these Ever
Ready Batteries: H,T. Port. 18; L.T.
2401—both made specially fof™ this set.
Or simply ask your desler for the
Ever Ready List, showing all popular
makes with their special Ever Ready
batteries. Your set will be powered
-perfectly by its appropriate Ever
Ready Batteries.

made
pmftzm/m/y
lo power your set
WIRELESS BATTERIES

The Ever Ready Co. (Gt. Britain) Ltd., Hercules Place, Holloway, N.7.
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Until August last, EKCO Radio was available only to OUTSTANDING FEATURES—British and Contig
electrified homes. Then we introduced a Battery Set, 2ctlk§§°'é“mé“ﬁf"ﬁ}m;e}v:h‘;";:';ﬁ?;:mugc
Model B74, because we could at last promise allAelectnc receivers—magnificent bakelite cabinet in two
quality with a battery-driven receiver. This model has been chromium plated fttings or figured, walnut—detac
sweepmgly successful .and gives a performance in every ‘sz;‘l'e‘:;:_":w“:’,23.::’2&:&S'vlkll',” n‘ffm‘i“’;ﬁd ¥
way comparable with the traditional EKCO All-Electric super-het circuit with band-pass tuning—light b
stafidard. : Note the maiy up-to-date features, and then
ask your EKCO dealer to demonstrate it to you at home.

combined on-off switch volume control for radl
~oving-coil speaker—gramophone pick-up sockets
external speaker connections—unsplashable accu:g
dry battery.

- Walnaf finjsh £13 13s., or by ALSO OB
’ 4 , 12 monthly instalments of tric con

£] 5. external a

‘  (AsHllustrated.) B s

Black & Chromium £14 14s., D.C.. AC
or by 12 monthly rayments of tion inhan
. £1 7s. cabinet at

[ — e —— /

| To E. K. Cole, Ltd., Dept. P.1.

1 Ekco Works, Southend-on-Sea.

: Please send me free illustrated details of EKCO Radio. -

1 (I;nntcdwb.yiomwm.s b&i PEARSON annrr\«o Co., %‘rn Bl-;rlno%r ?rrvetwLag?:gek‘e i -P w G'f S

I rove and_published by GEORGE NEWNES, LTD.. outhampton

| Strand, W.0.2. Sole Agents for Australia and New Zealand: Uorpon & GOTCE, 1t tamp
LTp. South Africa: CENTRAL NEWS Aqency, LTD. Practical Wireless can be Sent NO 2
to‘any part of the world, post™ fres, for 17/4 per "annum: six months, 8/8. = Popular Mechanics ”’

| Registered at the General Post Office for Transmission by Canadian Magazine’ Post.
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Vol. 3=————No; 60.
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F. J. CAMM’S GREAT
PRESENTATION OFFER
TO EVERY READER

PRACTICAL MAN
WILL REVEL

Without exaggeration, this new
and up-to-date ENCYCLOPADIA OF
PoruLarR MeEechanics, Edited by
F. J. Camm, will prove invaluable
to every man who owns it. It will
be in constant use. . . for it contains
within its covers in- concise form
precisely the information a practical
man wants, whether he is in his
armchair or in his workshop.

To readers of PracricaL
WIRELESs it will especially appeal,
as it is an invaluable companion
volume to “ Newnes’ Wireless Con-
structor’s Encyclopzdia.”

You cannot possibly afford to let
this great opportunity go by. Take
steps—now—to secure your copy !

READ THESE SIMPLE
CONDITIONS

iny 6 Gift Stamps

to collect.

ACCEPT THIS OFFER AT ONCE. By so
doing, you will have at your elbow a dependable
and authoritative guide that will help you in all
your problems and make the study and practice
of mechanics both pleasant and profitable

Complete the Forms on:the opposite page in
ink. Fill in and post Form No. 1 and stamped
addressed label. If not already a regular
reader, hand Form No. 2 to your Newsagent.

On receipt of Form No. 1 and the addressed
Iabel, we will send you a Voucher on which to
qualify for your copy of the Emcyclopadia.
The volume will be reserved for you, and will
be despatched immediately we receive the
completed Voucher.

Affix to the Subscription Voucher which we
post to vou on receipt of your Reservation
Form (No. 1) 6 * Popular Mechanics” Gift
Stamps cut from the bottom right-hand
corner of the back cover of “ Practical Wire-~
less *” for 6 weeks, commencing this, last week,
or the week before.

When your Subscription Voucher is com~
plete, send it, together with a Postal Order for
2s. 4d., which will include the cost of registra-
tion, postage, packing, insurance, etc., to
“ Practical Wireless” Presentation Depart-
ment, and your copy of the Encyclop=dia will
be despatched to you immediately. No reader
may qualify for more than one copy of the
Encyclopzdia.

A companion
volume to
“Newnes
Wireless
Constructor’s
Encyclopzdia” :

This offer applies to persons residing in
Great Britain and Ireland. Readers in the
Irish Free State must pay any duty imposed,

Any query regarding this offer must be accom-

panied by a _stamped addressed envelope.




RESERVATION FORMS ARE ROLLING IN
IN THOUSANDS FOR “NEWNES’ ENCY-
CLOPADIA OF POPULAR MECHANICS”

EVER before has such an all-embracing volume of practical mechanics been published,
N and this volume, which is not obtainable in any other way, contains in encyclopzdic
order every mechanical fact, figure, and formula of interest to the practical and the
home mechanic. Here is a volume (abundantly illustrated with fascinating diagrams
which convey at a glance the point they are intended to illustrate) which places you in
immediate touch with almost everything you need to know about television, wireless, model
boats, electricity, model aeroplanes, lathe-work, wood-turning, glues, cements and adhesives,
photography, and cine-photography, microscopy, staining and varnishing, French polishing,
model railways, chemistry, how to patent an invention, astronomy, the principles of operation of
modern mechanisms, etc., etc., all readily consultable by a mere flick of the finger, owing to the
alphabetical arrangement.

Every section is the work of an acknowledged expert in his particular sphere, and the
contents are entirely up to date.  No reader of Praericar WIRELESS can afford to be
without this unique volume, which is available only to regular readers of this journal who
comply with the simple conditions given at foot of other page.

N.B—A few of the diagrams and illustrations are reproduced in miniature in this
announcement.

LOSE NO TIME—

POST YOUR RESERVATION
FORM NOW!

The sooner ” your application is
received the more speedily will you
obtain your copy of NEWNES’
ENCYCLOPADIA of POPULAR
MECHANICS. Act Now!

If you have NOT yet placed & g 3 3
2 ﬂaynding o:der willzeyorlral‘{eews.- § 3 § . 5 POST Tﬂ,’,ﬁ,fggf EIR VATION FORM
agent for the regular delivery 53 A . l ATELY TO
of PRACTICAL WIRELESS, §3 : PRACTICAL WIRELESS
l:: witl::ut 5;}:;’" L) LI ~ & iy 5 Presentation Department, 39, King St..
fo. 5) . o N ovent Garden, London, W.C.2.
PRACTICAL WIRELESS ° . o In accordance with the conditions of your special
g . X offer please send me a SUBSCRIPTION
ORDER FORM — . . . VOUCHER on which to qualify for my * Newnes,
for Newsagent S Encyclopedia of Popular Mechanics,” [ am a
- 2{3} regular reader of “ Practical Wireless.”
Geseserensnvons eessstecns
Ciicom Y Reader’s Namesovo v vune.. 565 - 466000 50
Zet247255 0 o 8 » Bo aocs e b A G§ Full Addresse.......coocivininnnnnnn.
=G
............................ '§§ DR T T T S
Pl te-gleifobg—H(or—Yaserve) ‘Edtﬁ b Newsagent oo..oooovieiini i
PRACTICAL WIRELESS for ey 2= AdGYEE T . e e o B e e
me weekly until further notice. S8 .o Reader’s Leave blank.
4 S X :
Name.oooueearineiecnenanas °§‘ » P "n Signature ... oiiiiinn .
< 3 Fill in this form and the label i
S . 1
Vit 7G5 o a0 d0hgo A0 0060 00 3R | § 2 Letters, Stamp the label :,"di::":sc ::dnmxg
g g 3 § both of them in ap unsealed covelope (1d. stamp
o 5 £ o
| Pleass write in Capital Letters. S @ S
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j BUY 362
i DlREcT BY POST FROM THE Post Free from

MAKERS AT 50% SAVING
Fully Guaranteed and Non-Microphonic.

.:.&2 e ‘so;a_ at ;.‘3?26" SATIERY TYPE VALVES :—H., HL &
W esS pEBEESIY . Power 4/-. Super-Power, 4/6. $.G., 7/6.
# Jhh really Var_jiy 7/6, *Class B 9/, e ntads, tipdh10
be mld'nnnngrtlhsﬁ (M:éahsed 3d. extra.) (i
are 362" Patent UNBREAKABLE METALs
ALl TERODSH. SHEATHED VALVES (BATTERY TYPES) :—
B priced valves ot HL., 4/6. Power 5/6. Super-Power 6/-. S.G.
¥ any make,  10/-. Var-Mu 10/-.

AR
FOR\BETTERIRADIO
Soldered contacts give
the best results.

Do your Soldering electrically.

ELECTRIC SOLDERING IS
SPEEDY. Swilch on—ready in four minutes
CLEAN. No flame—hence no dirt

EFFICIENT. Constant heat mainfained in the bit
RELIABLE. No jobs spoiled through bit cooling off.
ECOROMICAL. 15 hours’ use for | unit

TRADE SOION MARK
Ny KIT OF GCOMPONENTS ’
ELECTRIC SOLDERING IRON [Setiiiax 328 6
LOUDSPEAKER & UNIT

High-class Permanent Magnet Mov- ,
ing Coil Speaker, incorporating =
Class * “*B™ Input and. OQutput

Transtormers and Valve. Only
four wires to connect. POST FREE

Cash with order.  Cheques and P.O.’s must be
crossed and made payable to :—

05 Theres nothing Yore qual
Blue Spok Quality !

MAINS VOLUME ASSURLD 2 362
CLASS "B’ KIT oa SPEAKER UNIT

The 362 Class B * Kit and Speaker-Unit, betng ACCURATELY
MATCHED, will give enormously increased volume and rich tone
from any batlelry set at negligible H.T, current drain,

Ty

S

th
|
i‘

& A

Patent No, 2463928
FOR ALL STANDARD VOLTAGES
Obtainable from Leading Stores, Radio
Dealers, Electricians, Ironmongers, efc,
Write to makers for FREE BOOKLET

W, T, HENLEY'S TELEGRAPH WORKS CO., LTD.
DEPT.Y.0.12.HOLBORN VIADUCT, LONDON, E.C.1

GET FULL VALUE FROM YOUR SET
(Jse extra Blue Spot Speakers with your present set and have music
throughout the house. 12/6 to 87/6. Free Catalogue No. P.R.27P.
of full Blue Spot range post free on request.

THE BRITISH BLUE SPON COMPANY ATD

BLUE SPOT HOUSE - 99/96 ROSOMAN STREET - ROSEBLRY AVENUE « LONDON-ECF

Telephone : Clerkenwell 3570. Telegrams : ** Bluospot, Isling, London.”
Dis;rﬂiibué‘ors %)r]ljooréhegn Ensland, Sc%i]anéi andR Wa‘\iles S:I?f'ﬁcidRAWSOSN
) o {Sheffield. an ndon td., 100, London Road, Sheffield ; 22, St.
‘,‘;,‘;ﬁkﬁ‘." Otmmﬁﬂ,gmcoggw‘;?ﬁ? Mary’s Parsonage, Manchester ; 177, Westgate Road, Newcastle-on-Tyne b
AMovement) §7/6. 37, 38, 39, Clyde Place, Glasgow,

o
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WHY NOT GET YOUR
MONEY'S WORTH. .. 1

Why not buy a longer-life battery if it doesn’t cost
you any more! Why buy any other, when the
Hellesen Hi-Life battery gives you 50.29, longer
life, the extra life that no other battery can
give you?

An impartial test by a famous British set-maker
has produced these figures, has proved that even
our own figures were conservative. ]
For over 40 years Hellesens have produced the
finest batteries in the world. That experience has
produced this amazing result and has enabled them
to manufacture, in the Hi-Life range, a battery with
50.29%, longer life, 50.29, greater power, 50.29,
higher capacity, and yet costing not a penny more.
In other words, a battery that gives you one-third
for nothing.

BRITISH MADE BY BRITISH LABCUR

HI-LIFE BATTERY

Hellesens Limited, Morden Road, South Wimbledon, S.W.19
Arks

PRACTICAL WIRELESS

399

___/#ADIM

— N —

“I do not know what the life of a transformer is supposed to be,
but this one has been in constant use for 7 years and has given
about 10,000 hours actual performance and is still going strong.”

J. A. L., Liverpool. Extract from letter.

T24B TRANSFORMER

Igranic, with their long experience
of wireless construction, have per-
fecied a general purpose trans-
former ai a reasonable price — you
can be certain that it is the best of
its kind. The Igranic T 24B Trans-
former reproduces over the whele

scale of musical freguencies.

Ratios 3—1 and 5—1. Price 5/6.
Write for fully illustrated Catalogue No. J.1287 of Igranic Quality components.

If you cannot obtain Igranic components, write to us
direct and include the name of your focal dealer.

Igranic Electric Co. Ltd,, 149, Queen Victoria Street, E.C.4,

IGRANIC COMPONENTS WILE
BE THE MAKING OF YOUR SET

CVB8—iG
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TRUST IN

~theyre SAFE

Just as the Bank of England to the civilised
world is the emblem of security so wherever
radio is known Benjamin valveholders are
your guarantee of perfect valve suspension
and all that it implies:

THE BENJAMIN 5-PIN VALVE-
HOLDER with air - spaced
nickel-silver, self-cleaning
contacts. Soldering tags are
provided and easy wiring
terminals which are rever-
sible for under chassis wir-
ing. Price 10d.

THE BENJAMIN VIBROLDER
with self-aligning positive
grip sockets and soldering
tags integral with springs.

Price 10d.

THE BENJAMIN 7-PIN VALVE-
HOLDER. For all Class “B*
and other 7-Pin Valves.
Easy. wiring reversible ter-
minals and soldering tags
integral with sockets. Ter-
minal holes in the top of the
valveholder are ' counter-
sunk to allow for flush
under-base-board mounting

Price 2/-.

Benjamin Class “ B ”” components and transformers are
fully listed in our Catalogue No. 1336. Write for your

copy tonight.

THE BENJAMIN ELECTRIC LTD.,
TARIFF ROAD, TOTTENHAM, N.17.
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SHOULD YOU DISCARD
YOUR OLD ACCUMULATOR?

MIODERN factories courageously scrap any
machinery, however new, that can be improved. It is .
Think of your accumulator this way. It
can be improved out of knowledge. A
section is shown here through the plates
of your accumulator. Current naturally
corcentrates round the good-conducting
{(but inert) lead grids, so that the active
material itself receives only a very uneven
charge. That is why battery technicians
lack). have explored every means of eliminating
these grids. To-day, in the modern Block cell, active
material is formed round the interior of a lead cylinder,
tough as a rock, without any grids
at all. The improvements are
obvious — (1) you ensure really
complete charging (2) you increase
the proportion of active material
available
(3) you save a lot of weight
andspace. Itisnotsurprising
that this new kind of accu-
mulator lasts twice the time
on each charge (a saving in
money and bother thar is
alone worth while). A
plan section of the new
accumulator is shown here.
One hundred thousand
people are already benefii-
ing from the new accumu-
lator — not only has it
double capacity, but it is
far stronger and does not
run down when inactive.
Why not think this over ?

an €conomy.
£ A

., I—

Acut through the
plares of anordin-
arz accumnlator.
The grey tone
represents concen-
tration of current
vound the grids

t’OSWV( LEAD CONDUCTOR
l POSITIVE ACTIVE MATERIAL
EAFORNTED TAORTE £ LSS WOCU SEPABATORS

L ACID SPACE

NEGATIVE ACTING MATERHAL
NEGATIVE LEAD COMDUCTOR & CONTAENER
AXELITE  CASE

 PLATE-LESS "ACCUMULATORS

Block Batteries Ltd., By-Pass Road, Barking, Esscx. Tel. Grangestood 3348



November 11th, 1933 PRACTICAL - WIRELESS

F J CAMM spmfzes

™ |COLVERN
| COILS
foi” the

| au O R B I T‘H

Mr. F. J. Camm specially selected Colvern
Fetrocart Coils for the «“ ORBIT” because
he knows that Colvern are specialists in
coil design and production. Every Colvern
Coil is three times triple tested—it is your
safeguard that Colvern Coils will do their
job

F10 and F.3, 25/- per pair

Made under [license from the
patentee, Hans Voigt.

COLVERN

COLVERN LIMITED, MAWNEYS ROAD, ROMFORD, ESSEX




402 'PRACTICAL WIRELESS November 1th, 1933

All-Wave All-World
"SKYSCRAPER

5 > MAKES IT POSSIBLE
FOR YOU 10 STUDY
THE INTERNATIONAL
SITUATION DIRECY
AND AT HIRST HAND

. w4
At last the day of All-World Radio has arrived, and you can build with
COMPLETE your own hands the first receiver to give you not only England and
WITH FOUR Europe, but America and Australia direct. The Lissen All-Wave
All-World Skyscraper 4 tunes from 12 to 2,100 metres, It brings
VALVES two complete new wave-length ranges wi hin reach of the ordinary
listener—stations and programmes which before he was never able to
receive—see below the list of these far-distant Short and Ultra-Short
Wave transmissions which have actually been logged on the Lissen
All-Wave All-World Skyscraper 4. And remember you get these
stations through Double Balanced Pentode Output giving brilliant
reproduction on a Moving Coil Speaker—as much power as a Mains
Set from ordinary high tension batteries.

Ingland. kurope Alrica. America,
Aiusllalla all on one set at last!

Lissen have made this All-Wave All-World radio available to Home Con-
structors first, because it brings back the thrill of conquest to hear America
and Australia direct on a set you bave built yourself, it makes you an en-
thusiast to realise what a wonderful thing you.have created ! And when
you see the Great Free Chart of the All-Wave All-World ‘ Skyscraper »* 4,

which tells yon how to build it and how fo work it and why it gives

such marvellous results, you will agree at once that it will he wise
of you to build for yourself rather than buy a factory assembled
receiver which cannot give yon these new and intriguing short wave
stations. The FREE CHART -simplifies everything ; fhere are
pictures of every part, with evéry wire numbered, every hole
lettered, every termmal idéentified: YOU CAN'T GO WRONG !
But get the Chan and see for yourself—then build the Lissen All-Wave
All-World “ Skyscraper 4, the SET THAT SPANS THE WORLD!

4 WAVELENGTH RANGES INSTEAD OF TWo !,
F=7-7=7=3. THE THRILL OF DISTANCE

-THE SATISFACTION OF,
(o, J:\ 4§l PIONEER ACHIEVEMENT
SO ICI M | -A NEWS &ENTERTAINMENT
SERVICE_WORLD-WIDE IN
'ITS_SCOPE/

To LISSEN LTD., Publicity Dept., [ISLEWORTH.
E{fa“ send me F] FREE copy of All-Wave All-World “ Skyscraper”
art.

INEIB 4o e teae et ar oo aoouoconsoansneensatonasassasssansasionsss

[N e o e R S S a e | (R - o 10 ool iR

§ CABINET COMPLETE
§ WITH 4 VALVES




November 11th, 1933

INDEXES AND BINDING CASES FOR VOL. 2 NOW READY!
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SEE
PAGE 445

| EDITOR :
Vol. III. No.60 | F. J. CAMM || Nov. 1lith, 1933
Technical Staff:
W. 4. Delaney,
’ H. J. Barton Chapple, Wh Sch., B.Sc. (Hons.), A.M.LE.E.,
Frank Preston, F.R.A., W. B. Richardson.

ROUND #¢ WORLD of WIRELESS

Piatigorsky’s First' Broadeast Performance
N artist who is arousing considerable
interest in England and on the Con-
tinent is the thirty-year-old Russian
*cellist, Gregor Piatigorsky, who is giving
Elgar's 'Cello Concerto in E minor in the
B.B.C. Symphony Concert Series at the
Queen’s Hall on November 22nd. This will
be Piatigorsky’s first broadcast per-
formance. Piatigorsky has had a dis-
tinguished career: at fifteen he was
appomted principal ’cellist of the Imperial
Opera at Moscow, and when the revolution
broke out he went to Berlin, where
he carried off in open competition
the post of principal ’‘cellist of the
Berlin Phitharmonic Orchestra. Since
Piatigorsky’s association with this
famous orchestra, he has become an
international celebrity.

‘¢ America Calling Again *’
ACK HYLTON and his band will
take part in “ America Calling
Again,” which is to be broadcast on
November 16th and 17th. They will
impersonate Paul Whiteman and his
orchestra, Vincent Lopez and his
orchestra, Duke Ellington and his
band, Guy Lombardo and his Royal
Canadians, all of which have dis-
tinctive features of their own. There
will also be ““a surprise item from
Hollywood.”

¢ Other People’s Jobs **
'HE first of a new sevies of talks
with the title, * Other People’s i
Jobs,” is to be broadcast from 2
Belfast on November 22nd. In this §

Always

November 17th. Ivy McGuigan (sopra.no)
will be the soloist. She comes from a
musical family, for her mother was a
vocalist and her father a choral and orches-
tral conductor in London for many years.

Tea By Candlelight at 2 a.m.
IGHT work means * light ”’ work (of
the electric variety), and when the
current fails at two o’clock in the morning
in a busy factory, compelled to work night
shifts to keep pace with orders, it is not
a *“light ” matter.

r—"MAINS UNITS—-

FOR
F. J. CAMM’S
PHENOMENALLY
SUCCESSFUL
RECEIVER~SEE
PAGES 425~428

 Ppractical Wireless”
Originates !

Kyle Hall have hit on a rather ingenious
story for their show, which is set in a circus,
and which bears some little resemblance to
the tale of Cinderella. Like all good musical
comedies, the story has the happiest ending
possible, and the entertainment includes
some very charming music.

Relays from Lincoln Cathedral
THESE relays are rare, and the Iast
heard by Midland Regional listeners
was in Lincolnshire Week in January.
On November 21st the Minster Choir and the
organist, Dr. Gordon Slater, give a
William Byrd programme. This is
one of Midland Regional’'s Midland
Compesers series, for Byrd was or-
ganist of Lincoln in the early years
of Queen Elizabeth’s reign, and it is
generally = accepted, although not
definitely established, that he was a
native of the county. The principal
work to be given is the Magnificat
and Nunc Dimittis (from the Second
Service), which is probably the
earliest example of an accompanied
service with passages for solo voices
and an independent organ part.
The anthems include “ O quam
gloriosum,” a fine e\:a,mple of five-
part polyphonic writing.

O R ) S () (| (| A | () e

Moscow’s Radio Centre

Ab the Russian capital possesses
eight broadcasting stations of

which the studios are scaﬁtered over

the city, the Soviet authorities are

planning the centralization of all

series various Ulstermen who hold
interesting positions in the City and Pro-
vince will tell listeners of their work. The
first speaker will be a Belfast organizer,
whose subject will be “ Working for the
Unemployed.” Though the organizer will,
for various reasons, remain anonymous,
all those listeners who have assisted in
various schemes which have been launched
in Belfast to combat the evils of unemploy-
ni)ent will find the speaker casily recogniz-
able.

Police Band Coneert
{E City of Bristol Police Band,
directed by Captain F. W. Wood,
will give a West Regional concert on

ram(

We hear that this was the unfortunate
experience one night last week in the
Graham Farish factory at Bromley. The
failure could not be immediately remedied,
and the staff had to wend its way home in
the early hours—but not before enjoying
a refreshing cup of tea by candlelight.

A big extra spurt was put on to make up
lost time and catch up with the overflow
of orders.

Musical Comedy from Belfast
MUSICAL comedy with a local
flavour, Caravanella, is to be broadcast
from the Belfast Station on November 22nd.
The authors, G. Rowantree Harvey and

! radio activities under one single

roof. This new broadcasting house
should prove the largest in the world inas~
much as it will contain forty scparate
studios, a gigantic public concert hall, a
fully equipped theatre, and will also be
called upon to provide accommodation for
several hundred spectators for the display
of films and television transmissions.

From 250 Watts to 10 Kilowatts

THE Germans have decided to replace the
small relay station at Freiburg-im-

Breisgau by a 10-kilowatt station which is

to be added later to the Frankfurt-au-

Main group; it will operate on the scmie

channel -as Trier and Cassel.
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Swiss Re-diffusion Network
NOTWITHSTANDING the fact that

Switzerland possesses three high-
power broadcasters and some smaller relay
stations, many cities have established a
 wired-wireless *’ service of radio pro-
grammes for telephone subscribers. At
Geneva, the listener now has the choice of
three separate entertainments; namely,
those transmitted through Beromtinster
and Sottens and, in addition, a
foreign broadcast at the option
of the suppliers. These may be
obtained at any time by the
mere pushing of press buttons
on a special panel fitted with a
loud-speaker connccted to the
telephone system. It is stated
that a substantial increase in
the number of subscribers will
permit. additional programmes
from abroad.

Odense’s Radio Tower
N order to secure a service of
alternative programmes the
Danish broadeasting authorities
are erecting a Copenhagen
“regional’  transmitter at
QOdense. The aerial tower which
will eventually reach a height of
177 metres (583 feet), in many
ways will be modelled on that
at present in use for Berlin-
Witzleben. Similarly, it will
possess a café and restaurant
on the first and second plat-
forms, and in addition will be
used as an aerial system for a
short-wave transmitter. With
a view to the further develop-
ment of the Danish broadcasting
net six small stations are to be built in
Greenland ; they will relay the Copenhagen
programme by wireless link.

New Single Side-band Broadcasts
HE Dutch high-power station at
Kootwijk, near the Hague, has been
carrying out experiments in broadecasts
effected with a single side-band, with a
view to demonstrations that transmissions
made in this manner would permit a closer
separation of stations. Although this
would allow the inclusion of more trans-
mitters in the longer waveband it would
possess the disadvantage of entailing certain
alterations to receiving sets. these
circumstances the method is of academic
interest, but it is hardly likely that it will
be adopted.

Radio-Parls on 120 Kilowatts
SO far Radio-Paris as a private. concern
has not broadeast with the greatest
energy obtainable from the new plant at
Remy St. Honoré. When the transmitter
is taken over.by the State the necessary
alterations to obtain higher power will have
been carried out.” By the beginning of
January, 1934, Radio-Paris will be rated
as a 120 kilowatter and thus become one
of the most effective stations in Europe.

The Amsterdam Wavelength Conference
LTHOUGH no official statement has
been issued to date by the U.LR.
(International Broadcasters’ Union) accord-
ing to a report from Holland, agreement was
rcached in regard to channels and their
allotment to stations in the medium wave-
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band. So far the countries which had
' refused to abide by the Lucerne Plan have
not been induced to alter their decision.
It is true that the Conference reaffirmed its
findings in respect to a certain French

His Royal Highness Prince George pressing a record of his
brother the Prince of Wales' wvoice, when he visited the *' His
Master's Voice’’ factories at Hayes recently.
him is John Higgins, who showed the Prince how to. make

Standing

gramophone records.

station, but as it is unlikely that this station
will be willing to reduce either its power or
wavelength it will still causc considerable
trouble in the upper waveband. In effect,
it makes that portion of the Lucerne plan |
almost unworkable.

SIVE THIS

Problem No. 60.

Robinson built up the television apparatus
described inthe Wireless Constructor‘s Encyclo-
predia, and obtained very good results,
although he found that it was a rather difficuit
task to hold the image steady. He therefore
decided to make up a synchronising apparatus
of the usual kind, and connected this in series
with his Neon lamp. The receiver was con-
nected in the correct manner to the television
apparatus, but he found that the synchronising
apparatus failed to function, although the
toothed wheel and the mounting gear was
purchased and above reproach. What was
: wrong ? Threec books wili be awarded for
© the first three correct solutions opened.
! Address your attempts to The Editor, PRrac-
TICAL WIRELESS, Geo. Newnes, Ltd., 8-11,
Southampton Street, Strand, London, W. C.2,
and post toreach here not later than Nov. 13th,
1933. Mark all envelopes Problem No. 60.

SOLUTION TO PROBLEM No. 59.

The insulators fitted to Blacksmith’s aerial were very
sniall and dirty. When a heavy Jew was experienced
the damp on these insulators formed a conducting
path to the wire suspension holding the aerial to a
metal mast. Thus signals leaked away through the
metal mast. Fine dry mornings enabled loud signals
to be obtained.

The following three rcaders succeeded in correctly
solving Prohlem No. 58 and books have accordingly
been forwarded to them :—

A. Cook, 4, Goolden Street, Chorlton-on-Medlock,
Manchester 13; L. J, Sullivan, 56, St. James Road,
Mitcham, Surrey; E. Chapman, 30, Abergele Road,

Fallowfield, Manchester 14,
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Naturalization of the Saxophone
ON discovering—after it had been
vetoed—that the saxophone is an
indispensable adjunct of dance bands, the
Germans have decided that it may be used
by them, as its inventor is of Aryan origin.
Adophe Saxe, however, although bearing
a Teutonic name, say the Belgians, was borit
at Dinant (Belgium) of Walloon parents.
Whom are we to believe ?

Do Ants Broadcast ?
ROFESSOR LARSEN, a
Scandinavian scientist, is
said to have invented a new
sound-recording instrument
. which permits * talkies ” being
made of insect life. By means
of an ultra-sensitive microphone
of exceptionally small dimen-
sions it is reported that he has
been able to amplify and record
sounds produced by ants and
actually inaudible to the human
ear. He maintains that this
constitutes a clear proof that
these insects possess the sense
of hearing and a language which
allows them to communicate
with each other.

Polish Broadcaster in a Fortress
HE 20-kilowatt transmitter
now under construction in
England and destined to replace
the present Poznan station, will
be installed in one of the old
German forts which surrounded
that city. The station may be
ready to' function early in the
new Year; the wavelength
. should be 345.6 metres (868
kilocycles). There still exists a doubt, as
Poland is one of the countries which has
not agreed to the Lucerne Plan.

next fto

Italy’s Musical Programmes
OF the European broadcasting studios,.
the Italian would appéar to lead in
the number of hours devoted to musical
and dramatic entertainments. Of one
hundred programme hours, seventy-two
are devoted to concerts and plays ; twenty-
three to news and talks, and only five
to recitals of gramophone records.
Radio-Paris actually tops the list with
seventy-eight hours of music, but of these,
twenty-five consist of records, thus leaving
comparatively a small percentage of the
direct work of orchestras.

New York’s Radio City
'HE new ‘ umpteenth” story building
which has been erected in the heart
of New York City, and which is to house the
studios and staff of the National Broad-
casting Company of America, will be
officially opened on November 14th. Sir

‘John Reith, Director General of the B.B.C.,

has been invited to attend the ceremony,
and it is expected he may be induced to
give an address to American listeners.
The special programme compiled for this
occasion will be relayed to all transmitters
(both on medium and short waves) in the
N.B.C. network and may also be trans-.
mitted to Europe. In all, the building
comprises thirty-five studios, including the,
great Concert Hall; a large number of
these will be wused for the opening

| festivities.
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HE all-wave _receiver

recently in

* Unipen ”
which I described
Pracrioarn. WIRELESS has jproved to

be a very popular little set with a large

number of readers. Many of those who
have made it have told us of the execellent
results which they .have obtained, and a
few of them have said that they would
like to add an amplifier to it so that they
could obtain more loud-speaker volume in
order to operate a speaker of the moving-
coil type. 1
The *“ Add-Pen” pentode amplifier,
which I am going to deseribe now, has been
cdesigned especially for use with the *° Uni-

7ranscoupler ndl
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of the adaptor. Consequently,
when the filament current 1s
switched on to the set it iIs
automatically fed to the amplifier
as well. The only other two
leads required to connect the
amplifier are the ‘‘input” ones, and
these are fitted with spades which are
joined to the loud-speaker terminalg on
the set. These carry not only the signal
voltages, but also the high-tension voltage
to the amplifier. ' e
Another useful’ feature is the provision
of two small hooks, by means-of which the
amplifier and receiver can be clipped
together. ) ) ;
The circuit of the amplifier is shown in
Fig. 1, and from this it will be scen that
resistance - fed intervalve transformer
coupling is used ; this is somewhat more
efficient than ordinary transformer coupling
and hafs the advan}-‘
tage of giving muc
7one Corerol petter  response  to

e 3 y the lower notes. A

[a]o] H 3
¥ complete unit is em-
1;. \‘ Ohms ployed for coupling
43 .0 burposes, and this
“a7Zq contains the necessary
feed - resistance and

condenser. the

"A Simple Single-Valve Pentode Amplifier Fitted With Tone
Control, and Which Can Be Used With Nearly Any Kind
of Baltery-Operated Receiver.

= I\

chosen to match the panel of the *‘ Unipen,”
but if you are to use the amplifier with
some other receiver it might be better to
make the panel higher or lower to match
that of the set.

Ease of Construction and Wiring

The constructional work is particularly
casy, and the first job is to assemble the
three pieces of five-ply to form the chassis.
After that you can make the lin. diameter
hole for the valve-holder and mount the
components by means of 3in. round-head
brass screws. Only a single hole is needed
in the panel, and that is jin. diameter to
receive the bush of the potentiometer.
Lastly, you can attach the panel to the
chassis and proceed with the wiring. This
is clearly shown in the wiring plan (Fig. 2).
It will be noticed that some of the wires
pass through the baseboard from one side
to the other, so the holes through which
they pass are numbered in the drawing to
avoid any difficulty or confusion. Notice,
especially, thce connections of the two
flexible leads to the plug adaptor; it is
rather important that these should bhe
wired the right way round, and this can
easily be ensured if red and black flex is
used for the purpose. The same thing
applies to the two

Tone Control
The tone control is of

Adcpéor
pen,” but at the same time it can be used
satisfactorily with any battery receiver
which at present gives a comparatively
small signal output. This amplifier uses a
more or less standard circuit arrangement,
but it has several constructional refine-
ments which make it far more convenient
than the ordinary type of low-frequency
amplifier. 1In the first place, it is connected
to the existing receiver by means of two
spade terminals and a special plug adaptor
only. No additional battery leads are
required, and it is switched on and off by
means of the single control of the receiver
with which it is used.

Simple Connections

The plug adaptor referred to has been
specially made up for this amplifier by
Messrs. Bulgin to my specification. It is,
in effect, a combined valve-holder and plug,
for it has five sockets in the top and corre-
sponding split pins at the bottom. Two
flexible leads from the filament terminals
of the valve-holder on the amplifier are
connected to terminals which are fitted and
which make contact with the filament pins

Fig. 1.—The circuit arrangements

of the Add-Pen.

the simplest type, but is
nevertheless perfectly satis-
factor{ and enables one to
vary the reproduction from
the rather *“ screechy *’ tone generally
associated with pentodes to a
pleasant mellow one. Any desired tone

between the two extremes can be | 2Z%gpolaer
obtained with perfect ease, merely by ] P/u;pm

rotating the knob of the 25,000 ohm
potentiometer.

Sockets On

Actually, \ 3 i .
rosistanco s of 5,000 ohms [l W e Viich , dave
and is tapped after 30,000 so o
that the remaining portion "y fS,‘:’:d
(20,000 ohms) may be used on page
in conjunction with a 2 [@ 5325°— &| 408
mfd. condenser for de. | 2ns5Conc
coupling,.

Overall cost has been considered in
making the ““ Add-Pen,” but nothing
has beenstinted, sinceit was considered
better to provide for really good
quality rather than to sacrifice this for
cheapness. Even so, all the parts
(excluding the valve) can be bought
for about 23s., so there is nothing
to complain of in this direction.

. Alist of the few components required
is given elscwhere, and you will find
that all these can be obtained from
any good dealer. You should take
care to obtain the exact parts speci-
fied, since they have been chosen to
work together and to produce good
quality reproduction. The only item
where variatipn is permissible is the
ebonite panel; the size used in the
original amplifier (6in. by 7in.) was

Hooaten
Runner

Fig. 2.
Wirine
details.
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N my wireless feceiver of a few years
ago I could raise the lid and look down
upon valves, transformers, coils 'and

condensers: the whole of them bare,
unclothed. In my new receiver a view
from the rear merely discloses a number of
attractive cams: cans painted in silver

Fig. \.—Current flowing through a wire
induces a current in an opposite direc-
tion in an adjacent wire.

and gold, beautiful but without expression.’
The uninitiated look upon these cans as
interlopers, a wrong impression since they
are extremely useful.

The reason for these cans may be simply
explained. It is that the components
which go to make up a complete stage of
amplification produce magnetic fluxes
which, in the ordinary way, act and inter-
act upon the fluxes produced by the com-
ponents in another stage. In other words,
unless suitable shields (cans) or filters are
used to neutralize electrostatic or electro-
magnetic coupling between the essential
parts of cireuits which are at different radio
frequency potentials, it is impossible to
obtain high amplification because the
receiver will be unstable and break info
spurious oscillations.

How a can neutralizes interference is

OH T+

. & @ H T~
Fig. 3~The self-capacity of the

palve shown in diagrammatic form. .

illistrated in Fig. 1, which shows the plan-
of a coil over which a screen has been
placed. The' .arrangement is analogous
.to an air core transformer, thc coil being
the primary winding and the screcn a
completely closed secondary winding. The
flux produced by the coil causes an c.m.f.
to be induced in the walls of the screen;
this causes current to flow in the screen
which is nearly opposite in phasec to the
current in the coil. The induced current
therefore produces a flux which sub-
stantially reduces that produced from the
coil. The arrows in. Fig. 1 show the
direction of .current in the coil and screen
respectively.

Induction and Capacity Reaction

But it is almost impossible to screen the
whole of the components and circuits
which go to make up the modern wireless
receiver. A conductor of any circuit has,
in conjunction with some other conductor
in the recciver, a certain amount of capacity,
and this same conductor, if in twisting
between components produces a complete

HT+

: : -oH.T—-
Fig. 2.—Intentional back-coupling
introduced by means of a condenser.,

turn, has an impedance which at radio
frequencies will be considerable. If this
impedance is common to two or more
circuits, the result will be that variations
of radio-frequency current in one ecircuit
will cause a difference of radio-frequency
potential to exist across the impedance so
that the second circuit will be affected.

It is well known that the effect of in-
ductance is to neutralize that of capacity,
and vice versa: to this end condensers
are fitted in receiver circuits to neutralize
the effects of excessive inductive
reactance, and so on, from which it will be
seen that in almost all radio-fre-
quency amplifiers inductive or capacity
reaction is present either intention-
ally or unintentionally.

An example of intentional capacity
reactance 1s illustrated in Fig. 2.
Here it will be seen that the radio-
frequency anode current has an alter-
native path to the filament by way of
the upper variable condenser and the
grid-filament tuned circuit. This

A ETSHE RN T
Neutralizing Circuits
Improving Reception by Neutralizing Flectrostatic and Eleciromagnetic Interference
z B~y'CYR|L SYLYE_STER, AM.IEE.
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Explained

'/li-' 1 uﬂl’(i-‘

‘u})per condenser depends upon the capagity
of the latter. This case of intentionally
applied recaction is illustrated because a
similar method is adopted to neutralize
the effect of unintentional reactance:
that is, in both eases the damping on, the
input side of .the amplifier is reduced so
that the amplitude of the oscillations is
increased to the necessary margin for
stability.

Capacity Coupling in Valves

Although it is known that stray capacities
occur between the leads of the circuits in
any stage, it may be said that these are not
all-important providing steps are taken to
neutralize them. Far more important is
the unintentional capacity coupling between
circuits: a condition produced by the
presence of capacity between the clectrodes
of valves used in the various stages.

Let us consider a simple case -of a tuned
circuit between grid and filament (illustrated
in the bottom portion of Fig. 3) and a tuned
anode output circuit (indicated in the upper
portion of Fig. 3). Here it will he scen
that both circuits are coupled together
through the inherent capacity, Cl, between
grid and plate. This kind_ of coupling is
most undesirable because energy can be
fed from the tuned anode circuit back to
the input circuit. This inter-electrode
capacity varies in different types of valves,
80 that, where Cl has a high capacity, the'
co-efficient of coupling between circuity
will be high, and a larger amount of energy
will be fed back than would be the case
with smaller values of C1. -

Preventing Energy Feed-back

Overcoming the tendency of an amplifier
to oscillate may take several forms, accord-
ing to the amount of neutralizing required.
Short leads spaced as far away from each
other as possible, or screening the stages,
may be sufficient, ‘A reduction of filament
current, or H.T. voltage sometimes gives
satisfactory  results; here, however,
although the energy feed-back will be
diminished, the amplification factor of the
valve will also be reduced. .

(Continued on page 443)
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current is controllable, . since the

-proportion which passes through the

Fig. 4—The standard negiralized circuit.

SHT-
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power now radiated by the capital

broadcasting stations of the world,
and of the very efficient high-frequency
amplification achieved by modern screened-
grid valves, is that, to-day, it is quite an
casy matter for listeners possessed of quite
simple and inexpensive sets to pick up
with certainty, and at good strength, a
large number of foreign transmissions.

At the same time, however, the very
facts which make possible such excellent
results bring in their train certain difficul-
ties, the ohief among which is the over-
loading and distortion, combined with
abnormal volume, which occurs when
local stations are tuned in on highly
sensitive sets. For example, if a receiver
will bring in at good strength a number of
distant stations, the volume on the local
station will be far too loud, even with
normal volume controls, such as reaction,
turned down to the minimum setting.
Moreover, the incoming signal due to:the
powerful station will be greater than the
high-frequency valve or valves can handle
without distortion.

Manual Control

It was to provide a solution to this
difficulty that the variable-mu screened-
grid valve was introduced—a high-frequency
amplifier the effective gain of which can
be decreased by the simple expedient of
increasing the negative bias applied to its
control grid. With such a valve, and a
simple type of grid-bias control, maximum
sensitivity can be obtained when it is
desired to listen to distant or weak signals,
while the effective gain of the valve can be
reduced in order to avoid excessive volume
and distortion on powerful signals. When
first introduced, these valves were con-
trolled manually by a potentiometer or
variable resistance in the grid-bias network.
First you found your station with the
volume control in the * maximum ”
position, and, having found it, you adjusted
the volume control until the output suited
your taste as regards loudness and purity.

As, however, the prevailing fashion in set
design favours the reduction of controls to
a minimum, engineers
began to turn their
attention to develop-
ing a device whereby
the variation of sen-
sitivity in variable-
mu valyes should be
performed automati-
cally.

Heater

Fig. 2—Diagram- Definite Voltage

malic representation of Variation
a double-diode-triode,  Early attempts at
automatic volume
control—frequently termed * automatic
gain control,” AV.C. or A.G.C.—were
only partly successful, but, as will be shown
lafer on in this article, automatic volume
control has now reached the point when it

iy

5 K- 4

By H. J. BARTON CHAPPLE,
Wh.Sch,, B.Sc, AMIEE.

can be applied with the certainty of success
to any set employing one or more stages of
high-frequency amplification.

It is obvious that for automatic volume
control it is first of all necessary to select a

point in the circuit at which exists a

voltage that varies with the strength of
the incoming radio frequency signal, and
then to provide means whereby this
varying voltage is fed back as a varying
bias to the grid circuit of the variable-mu
valve or valves.

There are many such points in a receiving
circuit, but for several reasons the most
suitable is the detector grid. In the circuit
reproduced in Fig. 1 it is clear that a
voltage drop exists across the grid leak R,
depending in value upon the magnitude of
the carrier voltage. This voltage is trans-

A Practical Article Describing the Latest, Developments and How They Operate
ONE resalt of the greatly increased |

subjected to no control whatever if they
were less than a certain initial strength,
but were fully amplified to the limit of the
capacity of the apparatus. If, however, a
signal was of greater wvalue than that
selected, sufficient control was automatically
‘applied to reduce the volume to the pre-
determined level.

As a consequence, the general level of
volume with all stations normally receivable
was substantially constant. It is true that
with this arrangement powerful stations
are heard slightly more loudly than average
stations, but the difference is scarcely
noticeable, while any station which, if the
high - frequency amplifying stages are
operating at maximum sensitivity, can be
brought up to the selected level is heard at
full strength. Of course, very weak
stations which are too feeble to be amplified
up to this volume are heard at reduced
strength only.

Several Methods

ferred to the grid of the high-frequency
amplifying valve via the high-frequency

resistance Ra.

During the past season several methods
of achieving this combined amplified and
delayed automatic volume control have

choke (H.F.C.) and the decoupling @
—

W NI

W CHIHT707?

The disadvantages of this arrangement

arc two-fold. In the first place, a com-
paratively small voltage is available for
control purposes, second, every signal,
whatever its strength, is subject to a
certain amount of control, with the result
that although the stronger stations are
toned down to the greatest extent, even
weak stations are reduced somewhat in
volume. The volume level, therefore, is
very far from uniform.

Two Developments

Two developments were introduced which
avoided both these faults—first a method
of amplifying the controlling bias, and
second a method of delaying the action of
control until the incoming signal had
reached a certain predetermined value.
The results of these improvements were
that controlling voltages of any desired
value could be applied as negative bias,

while at the same time weak signals were

Fig. |.— A \typical
Jorm of a simple auto-
& matic volumne control,

been used. At first it was necessary to
employ a separate automatic control valve
in addition to the detector. Although this
scheme has considerable technical interest,
it will not be described here in detail
because it has been superseded by a more
modern circuit made possible by the
introduction of that extremely interesting
valve—the double-diode-triode.

This valve, which is shown in dia-
grammatic form in Fig. 2, comprises two
small diodes, that is, a pair of two-electrode
valves, and one three -electrode valve.
When used for automatic volume control,
the various sections of the valve are
allocated as follows: one of the diodes
acts as detector, that is, as a rectifier of
the incoming radio frequency signal aftcr
it has been amplified by the variable-mu
valves. In the case of a superhet receiver,
this diode acts as second detector, that is to
say, as the rectifier of the intermediate
frequency signal. The rectified output of
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the first diode section is then passed to the
control grid of the triode portion. This
section of the valve performs two separate
functions. In the first place, it amplifies
the audio frequency component of the
rectified signal, which is then passed on to
the output valve in the usual way. Its
second function is to amplify the direct
current component of the rectified carrier
voltage, for control bias purposes.

How It Is Done

This is done in the following manner :
The rectified carrier is applied to the con-
trol grid of the triode portion, and thus
acts as negative grid bias. With a weak
signal, this negative bias is small, and the
anode current of the triode will be fairly
large. If the set is tuned in to a more
powerful station, - however,
voltage, and thus ‘the bias to the triode, is
increased, and the anode ¢urrent decreased,
with the result that the voltage drop across
a resistance in the cathode circuit of the
triode will be similarly décreased. It can
be arranged that the decrease in this
voltage drop results in ‘an increase in the

KT feed 7B Larlier
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the carrier-
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further tapping, which may be adjustable,
atpoint““ C ”in con]unctlon with R., ensures
that the cathode of the double-diode-triode,
V1, is biased with respect to the dlode
portion D, of the double-diode-triode, V.
The resistance, Ry, in the cathode lead of
V;, serves also as the load resistance of the
valve, the audio frequency drop across it
being taken wvie the condenser C; to the
grid of the output valve. Readers will
recognize this as normal resistance capacity
couphng the only difference between this
and the more conventional arrangement
being that the load resistance is connected
at the negative end of the circuit instead
of between H.T. positive and the anode.
The potentiometer, R;, serves as a com-
bined grid leak and volume control for the
output stage.

We must now consider the circuit of the
double-diode-triode. The input from the
high-frequency stages is applied between
the cathode and dlode, Dl, of the double-
diode-triode, and in this ecircuit there is a
tapped resistance, R,, from the tapping
of which the audio frequency signal is
transferred via the condenser, C,, to the
grid of the double-
diode-triode. This

o =

o /f.fmpe:

=5 signal modulates the

anode current of the
triode portion, and,
as had been explained,
the amplified audio
frequency signal is
passed via the con-
denser, Cy, to the grid
of the output valve.

HMFC
Sl =+ v e
Ave

difference of potential between the cathode
and anode of the second diode portion of
the double-diode-triode, and thus toincrease
the current through this diode. Increased
current in this circuit results in an increased
voltage drop across a resistance included
in the ecircuit, and this voliage drop is
applied as the controlling bias to the
variable-mu stage or stages. The delayed
action is achieved by a careful adjustment
of the bias to the second diode.

A Practical Circuit

All this may seem rather complicated,
but a glance at the skeleton circuit shown in
Fig. 3 should make matters very much
plainer. In this circuit voltage dropping
resistances and much of the decoupling
has been omitted for the sake of clarity.
The first thing to note in this diagram is
that a resistance R; is introduced between
the true H.T. negative terminal and the
common earth lead, with the result that
the earth lead at the point “ A” is at a
higher potential than H.T. negative by
an amount equal to the voltage drop in
the resistance R,. It is the usual practice to
make R; a potentiometer connected across
the field of a moving-coil loudspealker, but
if this is not practicable, then R; must
be of such a current carrying capacity
that it will pass, without undue heating,
the anode current taken by all the valves
in the set.

A tapping off Ry at point “ B gives
orid bias to the output valve V3 and a

Fig. 3.—A simplified circuit for one
scheme giving Zml;}liged and delayed
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MAKING THE ADD-PEN
(Continued from page 405). .

attached, since the amplifier will not
work 1f these are reveérsed. For the
sake of neatness, and in order to prevemt
the flexible leads being pulled away from
their terminals when making subsequent
conncctions, they are bunched togethe1 a.nd
secured under a small wooden * bridge.”

Once the constructional work has been
completed you can fit the bias battery into
the clip provided and insert the “ G.B.-+ »
and “G.B.—” wander plugs into the
positive and 7} volt sockets respectively.
Insert the 230 P.T. valve into its holder,
connect the red and black spade terminals
to the plus and minus loud-speaker ter-
minals respectively on the receiver,
replace the 220 H.P.T. valve by the adaptor
and then fit the valve into the latter. The
loud-speaker should, of course, be con-
nected to the appropna.te terminals on the
amplifier.

Connecting to the Receiver
The connections just described apply
particularly to the  Unipen,” but the
‘position will be just the same in the case
of any other low-power battery receiver.
There is only-one other point which needs
|

A

Automatie and
Delayed 7'
At the same time,
l the; rectiﬁetlis carrier 3"
voltage is also trans- : P~
4 "‘W ferred to the grid of L—— - -i-_/LB ———————————
k 1 u. Vi1, via the resistance T —f -t ————== il
- ) Rs. This voltz;)ge acts T_
Feld of M as negative bias m‘*?'—; - 5 "? ]
- the triode, and it will |'! = |2 ‘ |
be clear that this bias will be large when | ! " 1
the input signal is strong, and small when %t " l 1Dt -
the input signal is weak. The effect of this - Al o
varying bias is to vary the strength of the 4 ™z~ :
mean anode current of the triode, the || -76 I ““"‘P "
current being less for strong mgnals and M= 6 1 “7s

greater for weak dignals. The variation of
the anode current in this way will vary the
voltage drop across Rs and consequently
vary the bias of the cathode of V;. The
diode, D., is maintained at a constant
positive pot,entml being fed from the
common earth lead thxouﬂh the load re-
sistance, Rg.

As soon as the strength of the incoming
signal reaches a value at which the blas
which it applies vic R; causes the voltage
drop in R, to render the cathode of V;
nega,tlve with respect to Ds, current will
flow in the diode, D3, through the resistance
Rg, and the voltage drop across Rg will be
passed as an A.V.C. bias volt;nge through
the decoupling circuit comprising the
resistance Ry, the high-frequency choke, and
the associated by-pass condensers. By
suitably arranging the values of bias
voltages and resistances, matters can be
s0 arranrred that automatic volume control
does not occur until the carrier voltage has
reached a value giving the required output
volume, while all the signals which would

produce greater volume are toned down to
the desired level.

The diagram herewith reproduced is
sufficient to indicate clearly all the prin-
ciples involved.

Fig. 3.—Panel drilling dlmenswns

to be mentioned, and that is that the high-
tension voltage must be increased from 60
to 120 to allow the amplifier to operate
efficiently and to compensate for the
voltage drop across the resistances in the
coupling unit. 1f you have prevmuslv
bought a 60-volt battery for the ** Unipen *’
you can simply connect another one of
similar size in series with it.

When the amplifier is used in conjunction
with a receiver that has previously received
120 volts high-tension it will not produce
quite 8o great an increase in volume, since
the last valve will receive less anode
voltage than before.

LIST OF PARTS FOR THE
“ ADD-PEN ” AMPLIFIER

One Becol Ebonite Panel, 7in, by 6in.

One Graham Farish 25,000 chm *¢ Megite ** Potentiometers

One Buigin * Transcoupler.’’

One Bulgin Grid Bias Battery Clip, type No. 3.

One Dubilier 2 m1d. Fixed Condenser, type BB.

One Dubilier .02 mtd, Tubular Fixed Condenser, type 4,402;

One Clix 5-pin Chassis Mounling Valve Holder.

Ons Belling Lee Terminal Mount.

Two Belling Lee Terminals, type R, marked “ LS.+ and “L.§.—~"

'x‘w; 01ix2 Wander Plugs, marked * G.B.+" and * G.B.—" type
o

Two Clix Spade Terminals, one red and one black, type No, 3,

One Bulgin Valve Plug Adwtm. with Filament ’remma.lx

One piece 5-ply 8in.

Two pieces 5-ply 6|n by “in.

Conneoting Wire, Flex, Screws, efc.
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HAVE lately seen one or two .glaring
examples of inefficient radio reccivers,
due entirely to a wholly erroneous idea

that battery power was being saved. In
each instance a very small saving in con-
sumption was occurring, but the -'oss of
volume and quality - which acrcompan’ed
it was out of all proportion w 1the
“ economy.” j

An Unwise Policy |

A large proportion of examples of abortive
_economy occur in a praiseworthy yet mis-
_taken attempt to save power by cutting
_down the anode voltages to the various
“valves in a receiving set. It is perfectly
true that by reducing the anode voltage
.you also reduce the anode current, and
thus save power and prolong the life of your
high-tension battery (or reduce the con-
sumption of mains current if you employ a
power unit). In a great many cases, how-
ever, this is a very unwise' policy, for the
performance of almost any valve, in almost
any position—with the possible exception
of the detector stage in certain eircumstances
—is definitely better at full anode voltage
than at reduced pressure.

One reason why this is so common is
that many listeners still think that the
maximum anode voltage rating is based
upon the output voltage of the high-ténsion
_battery or supply unit. This, however, is
not so, the walues being definitely the
maximum voltage difference permissible
between anode and cathode.

When a valve maker publishes a state-
ment that a certain valve can be operated at
anode voltages up to, say, 150 volts, he
really means 150 volts on the anode—not
150 volts minus a drop of twenty volts or
so in decoupling resistances, and minus a
further drop of 80 volts in the resistance
of an R.C.C. unit. Many a valve used as

low-frequency amplifier with resistance

Fig. 3.—A4 suitable arrangement fc}r a power-grid detector stage.

"o M AII~ ™ A RAIV
E BmEs SESL S SaSrERR W
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WITH THE VOITS

Battery or

capacity coupling is operated at very little
more than 50 volts at the anode—the
residue of a full 150 volts H.T. after various
resistances in the circuit have taken their
toll of the total voltage available.

A Typical Example

Even with mains receivers, in which,
owing to the much cheaper
cost of power, economy in
consumption is not so vital
as with battery-operated
sets, a bare 200 volts is
allowed for high tension,
or 250 volts at the most,

7
/7]
2
4 N}
O
c?o‘[/m
yiVEGAR:
ay//a

/
| / /.
-5 -2 -/ o

Greal Volts

Fig. 1.—The characteristic curves of a valve
suitable for R.C.C. coupling.

)

-5 -3

and this is whittled down at every turn.
To begin with, anything from 10 to 30
volts is filched
for grid bias to
the output
valve. . Then
decoupling rc-
sistances are
provided in
every anode
circuit, and may
account for-an-
other 20 to'30
volts, apart from
the inevitable
drop in the true
wnode load.

In order to
gain some idea
of  the extent
to which the

Article the Author Explains Why the
Maximum Anode Voltages should be Used in

Mains-operated Sets.

capabilities of a valve are réstricted by under
volting it, you have only to glance at the
characteristic curve of any valve suitable for

Fig. 2.—Connections for a mains output valve
showing where the volts are lost.

R.C.C. coupling, such as the one reproduced
in Fig. 1, This refers to a higch magnification
A.C. mains valve having an amplification
factor of 75, and an impedance of 34,000
ohms. For a valve of this type a suitable
anode resistance would be about 80,000
ohms.

With 200 volts actually applied to the

1 anode, the valve should be biased to about

2.0 volts, and would be able to handle
without serious distortion grid signals of
about .75 volts (peak value). Under the
load conditions specified above, the over-all
stage gain would be of the order of 50.

Distortion

Now see what would happen if, owing to
considering the nominal H.T. voltage as
the anode voltage, the actual voltage at the
anode were reduced, say, 100 volts. In the
first place, if the bias were maintained at
2 volts, the valve would be hopelessly over-
biased, and terrible distortion would be
introduced. If, however, as the result of
the distortion, the listener endeavoured to
put matters right by reducing the bias to,
say, 1.0 volt, the acceptance of the valve
would still be seriously reduced, as you can
see by comparing the curve at 200 volts
with the curve marked 100 volts. There
would, therefore, still be a good chance of
the valve being overloaded and quality
would still be much below par. Even if,
recognizing the effect, thoigh not the prime
cause, the listener now rectifies matters by
reducing the input, he has to put up with
greatly reduced volume.

T have selected a resistance capacity
coupled valve for an example because this
particular application shows the effect of
under-volting in its most aggravated form_

(Continued overleaf)
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(Continued from previous page)
but the principle can be applied to almost
every stage of any receiver.

Take for example the output valve (see
Fig. 2). There are quite a number of'mains
output valves requiring as
much as 30 volts negative
grid bias, and this is almost
always stolen from the nega-
tive end of the high-tension
supply, which means that the
valve is under-volted by this
amount. There is also the
resistive drop in the loud-
speaker to be taken into
account, and this may well
be another 50 volts or
more.

Even the high-frequency
stages suffer in this respect,
for there is always the dropin.
decoupling resistances, high-
frequency chokes and so
forth to be considered and,
in the casc of variable-mu
valves of the indirectly-
heated type, the maximum
bias, which may amount to
as much as 40 volts.

The Detector Stage

In the case of the ordinary leaky grid
detector, matters are not so serious, for
the guiding rule here is to use the minimum
H.T. voltage which will give you adequate
output and sufficient reaction, the lower
limit being usually set by considerations of
output, and the upper limit by reaction
control.

But while on the subject of generous
high-tension voltage, we might consider
whether it is not wiser to use the valve
under whdt is known as “ power grid”
conditions, thatis to say, with the maximum
anode_ voltage that the valve is rated to
withstand, and with reduced values of grid
condenser and leak (see Fig. 3). By so.
doing, we shall- sacrifice nothing in sensi-
tivity, and will gain in quality, becausc
under power grid conditions the valve will
handle - and rectify still stronger signals.
without distortion. It is true that the

of an

anode current of a power grid detector is
substantially greater than that of a leaky
grid détector, thus necessitating, in many
instances, resistance feed to the transformer
following it. This slight increase of anode
current, however, and the extra expenditure
on the apparatus for resistance feeding—one
resistance and a small fixed condenser—are
well worth while in the interests of good
performance.

"~ Now, we must consider for a moment the
means for ensuring that each valve shall
be given its due anode voltage. To begin
with, it is clear that the high-tension supply,
whether a battery or a mains unit, must be
capable of giving a total voltage equal to the
desired anode voltage plus any odd volts
required for bias, decoupling, drop in
anode resistances, and so on.

Be Generous with H.T. Volts
In the case of a battery-operated set this

Fig.4.—A typical design
H.T. eliminator
which makes no pretence
at being niggardly with
the volts and milliamps.

may mean a 50 per cent. increase
in the cost of the battery—say, one extra
60-volt element in series with the normal
120-volt battery.

With a mains set—or, at any rate, an A.C.
mains set—it is quite possible to design
for generous high-tension voltages. Rectifier
valves or dry rectifiers, giving 120 milliamps
at 350 volts are quite standard, cost but little
more than the usual 60 milliamp, 250-volt
type. '‘Mains transformers, too, are made
with secondaries wound for use with these

larger rectifiers, and a
typical mains eliminator
of this generous type is

shown in Fig. 4. A total
high-tension voltage  of
350 volts gives ample scope
for full anode voltages to
every valve in the set, and
leaves a reasonable margin
for the inevitable whittling
down and for liberal decoup-
ling where required.

Manufacturers of complete
radio sets are already
showing that they are fully
alive to the wisdom of
generosity  with - high*ten-
sion volts. - This is indieated by the
fact that, on examining the specifications
of one hundred typical A.C. mains
receivers of the three-valve and four-
valve types, I discovered that rather
more than one-half — actually fifty-
three—of the sets aroe fitted with 350-
volt rectifying units. -

It is a rather more difficult matter to
arrange liberal high-tension volts for D.C.
mains sets, because the maxinmum high
tension voltage is limited to the mains
voltage, and there is always some drop in
the smoothing choke. But most D.C.
districts have at least 200 volts, and many
as much as 240 volts. As the standard
D.C. valves are rated for maximum
anode voltages of 200 (including the
output valves) something approximat-
ing to the maximum rated voltage can
usually be made available for every
stage.

AUTOMATIC REACTION

LAMBDA

T 1G99 10 ) @ (42 4

THE idea of producing one knob con-

trol, with regenerative receivers, at
last appears to be an accomplished fact.
Radio engineers are closely engaged upon
this problem, and we hope to give further
dctails shortly.

With automatie reaction, the present
bugbear of constantly adjusting the reaction
control over the tuning range will be
dispcnsed with. The tuning and reaction
condcnsers will be ganged, a decided
advantage, particularly in short-wave
rcceivers. The fundamental circuit is
shown in the accompanying diagram: L
being the grid eoil and L1 the reaction coil.
These are tuned by the ganged condensers
Cl1, C2; C3 being the coupling condenser.

If we were to couple magnetically L
and L1 without the eapacity at Cl, the
feed back from the plate of the detector
valve would be greater at the low capacity
end of the tuning scale. By coupling the two

coils together by means of
the capacity C3 without
magnetic coupling between
them, regeneration would be
greaterat the high capacity
end of the scale. If a com-
bination of capacity and
magnetic coupling be em-
ployed we can, by a careful
arrangement of the capacity
and magnetic ¢éoupling, ob-
tain satisfactory reaction
effects over the whole of the

W

tuning scale. The values of
C3 and degree of magnetic
coupling is, however, entire-
ly experimental.

This system should be par-
ticularly suitable for short-
wave reception, sensitivity

and selectivity being con-
siderably increased.

A simple circuit embodying automatic reaction control.
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BATTERY MODEL KIT 341
PENTODE OUTPUT
Balanced Armature Loud Speaker
Complete Kit _of Parts induding Cossor V.
Screened Grid, Detectot, and Peatode Valves. Fully screened
coils, Double-Gang Condenscr, all-metal chassis, and all
the parts. Handsome cabinet 283" x 134" x 10 , space for
batteries and accumulatdr.  Balanced Armature Speaker;

provision for Gramophone Pick-up Plug -
and Jack, Wave-length range’ 200{530 £6. 7 6
900f2,000 metres. Price L 14

Hire Purchase Terms 16[- deposit and 10 montbly payments of
12{6, or alternatively 20]- deposit and 6 mon/bly payments of z0{-.

BATTERY MODEL KIT 342

MOVING COIL LOUD SPEAKER
Comaplete Kit of Parts similat to Model 341 described above,

except that it is supplied with a Permanent
Magnet Moving aﬂ Loud Speaker.

Price £7. 2 % 6
Hire Purchase Terms 17[6 deposit and g monthly payments of 15[6.
BATTERY MODEL KIT 344

CLASS «“B” OUTPUT
Complete Kit of Parts as Model 341, described above, but

ith fout Cossor Valves, Class “B
8“5;“( Stage and Pen:a'ncn: Magnet £8 2 6
Moving Coil Speaker. Price e
Hire Purchase Terms 20{- deposit and 10 montbly payments of 16/,
Prices do not include batterics or acc lator

iable-Mu

&

L,q!\_é

Ilustration shows Models 342,
344_& 347. Model 341 has
similar cabinet but with Loud
Sp}aker adjustment in centre
ret.

Why be compelled to listen only to one or two stations ? Take
your pick of -the best European programmes with a Cossor™ Melody
Maker. This powerful Receiver has *“ All - Europe ” range and
adequate selectivity. It incorporates every worth-while radio de-
velopment. It is definitely one of the most efficient screened Grid
Sets of its type. By building it yourself you can save pounds—
you can own this remarkable Receiver for the bare price of its
parts. No wireless knowledge is necessary. Get full details of the
Cossor Melody Maker ...

SEND FOR CONSTRUCTIONAL CHART

ALL-ELECTRIC MODEL KIT 347

Complete Kit of Parts, similar to Model 341, described above,
but, with four Cossor A.C. Mains Valves (incl. Rectifier)
Power Unit and Mains Energised Moving Coil Loud Speaker.

For A.C.Mains only 200{250 volts
" £8.19.0

(adjustable) gofroo cydles.
Elire Purchase Terms 20|~ deposit and 9 monthly payments of 20f-,
Prices do not apply in I.LF.S.

To A. C. Cossor Ltd., Melody Dept., Highbury Grove, London, N.s.

Please send me a Construc-
tional Chart which telis me
how to build a Cossor
Melody Maker.

Name %

Address

PRAC. i1/11/33

State Model No. reguired

v 3¥ua.
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The sumplesf way to ﬂ

Accurately propor-
tioned cobalt steel §
magnets  reduce
maghetic leakage
to minimum,

Robust six-armed
suspension renders
power - carrying
capacity very high.

- / L
Amplifier attached § = T j : Accurate matching
to speaker — no § — <9 e AT | is ensured by use
“odd  boxes’ or BT e 45 o _ of high-efficiency
trailing  wires. = SN\ re - tested transformers

The easiest way of fitting Class ‘B’ to your set is to substitute
the Celestion Combined Class ‘B’ Unit and Moving-coil
speaker for your present loudspeaker. It is connected as
easily as an ordinary specaker—the amplifying apparatus is
attached to the speaker chassis—you have no untidy ° odd
boxes’ or trailing wires.

You get Mains’ quality and volume at no extra cost.

‘B’ Stage 9 Chassis £2 15. 0. ‘B’ Stage 19 Chassis £3 7. 6.

Ask your dealer to demonstrate -
Celestion Loudspeakers either After stringent tests Mr.
in chassis or cabinet form. Camm has approved and
recommended CELESTION
PPM.9 - - - £1.15.0 Loudspeakers for use with
“Practical Wireless” Receiv-
PPM.19- - - £2.7.6 ers, and every constructor
who values outstanding

Celestion Lid, London Road,

- performance combined with
Kingston-on-Thames. %be cz)e)’}l 50“1 Of(%u.ﬂc efficiency will follow hislead.

Showrooms: 106, Victoria St., S.W.1

e ————— ——— | I

FOREMOST NAME IN SOUND REPRODUCTION
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E are now in possession of an excel-
lent two-valve receiver of simple
design. Befprigoing on to explain

how additional valves can be added in order
to ingrease the range and volume, I propose
to suggest a few refinements and additions
to the tircuit as it now stands. ,
Every modern set has pick-up terminals
8o that it can be used for the electrical
reproduction of gramophone records. The
terminals are included in the grid circuit

Fig. 1.—The simplest method of connecting

a pick-up to the detector valgpe.

of an amplifying valve, and usually a
switch is provided to bring into eircuit
either the pick-up or the preceding ¢ radio *’
portion of the set. In a set having two or
more low-frequency "amplifying valves it
is best to connect the pick-up to the first
L.F. amplifier, but where only a single L.F.
stage is provided (as in the ‘* Progressor )
there is insufficient amplification from the
one valve to enable sufficient volume of
reproduction to be obtained. For that
reason the pick-up can most satisfactorily be
connected to the input circuit of the
detector valve, suitable wiring modifica-
tions being made to enable that valve to
function as an amplifier when the pick-up
is in use.

The Simplest Pick-up Connections

As a maftter of fact, the only circuit
alteration necessary is one which allows a
suitable grid-bias voltage to be applied to
the detector valve through the pick-up.
This is provided by connecting one pick-up
lead to the grid of the valve, and the other
to a tapping on the G.B. battery, as shown
in Fig. 1. There are two important objec-
tions to this system, however, one of which
is that the detector grid leak is virtually in
parallel with the pick-up. This has the

R H

* EXPERI

Here is the Fourth Complete Article

in This Instructive Series, and in it

the Author Describes How the “Pro-

gressor’” Can Be Used with a Gramo-

phone Pick-up. Some Simple

Experiments in Regard to Decoupling
are also Dealt With.

By FRANK PRESTON, F.R.A.

_I

LT+
au. |
T
AT~

: effect, especially with certain types of

pick-up, of affecting the quality of repro-
duction obtained, whilst the pick-up leads
arc liable to have a * damping * effect on
normal radio reception and so to
reduce the set’s efficiency. A second
objection to the method is that there is

COMPONENTS REQUIRED FOR THIS WEEK'S
EXPERIMENTS.

One B.R.G. Rotary Radio-Gram Switch.

One 25,000 obm Graham Farish “ Ohmite’ Re-
sistance.

One 2 mfd. T.C.C. Fixed Condenser.
One Belling Lee Wander Plug, marked % G.B.-2."
One short length flex.

always a likelihood of * interference,” by
normal wireless signals, with gramophone
music unless the aerial lead is disconneeted.

Aelro-Gramy
SIS

Fig. 2—~The best method of con- |
necting a pick-up—by means of \
a radio-gram switch.

413

Fitting a Radio-gram Switch

Both these difficulties are easily and
quickly removed by connecting the pick-up
to the grid of the detector valve through
the medium of &4 change-over switch. The
necessary connections are shown pictorially
and diagrammatically in Fig. 2, where it
can be seen that the centre terminal
(moving contact) of the switch is joined to
the grid alone; one of the other (fixed
contact) terminals is connected to the grid
condenser and leak, whilst the third terminal
is wired up to one side of the pick-up. A
lead is taken from the second pick-up
connection to a tapping on the grid-bias
battery. It will quite easily be understood
that as the moving contact is changed from
one position to the other the receiver is at
once adjusted for either “ radio™ or
“ gramo ” reproduction.

Once you have seen the underlying idea
of the pick-up- connections you can turn
to Fig. 3, where the actual wiring for the
pick-up sockets on the ‘‘ Progressor’ is
shown in full lines—for the sake of clarity
all previous connections are shown as
broken lines., The B.R.G. rotary radio-
gram switch is mounted on the back of the
chassis half-way between the two terminal
socket strips, by fitting it into a 5/16in.
hole. The wire which previously joined
the grid terminal of the detector valve-
holder to one terminal of the fixed grid
condenser is removed. A lead is then
taken from the former point to the centre
terminal of the R.G. switch, and from the
latter to the lower of the other two
terminals. The third terminal on the switch
is joined to the pick-up socket nearest to it.
A short length of flex is attached to the
sccond pick-up socket and a wander-plug
marked “ G.B.—2 " is fixed to this. When
using an H.T. voltage from 90 upwards
for “H.T.4+2,” the wander-plug should
be placed into the * 1} volt * socket on the
bias battery, but when the voltage is lower

I—I}IJ d__)
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(Continued overleaf)
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el a milliammeter reading up to about ten
'A:/‘X;.,A—: ) milliamps, you can also observo another
e cffect by connecting the meter hetween the

w
157

120-volt socket on the high-tension battery

£ and the corresponding wander-plug. - As

Al Az

| o (VO
1

the G.B. voltage is increased the anode
current taken by the power valve is
reduced, and as the voltage is lowered.-the
anode current rises. In view of this, it will
be clear that the best and most economical

clio Gram
Suntc

ks
¢

4

~mall

¥

\g\

position for the grid-bias wander-plug is in
the highest tapping it is possible to use
without distortion setting in. A good way
to adjust tho voltage is to tune in the
station which can be received at greatest
strength and then move the wander-plug
“upwards” in 13-volt steps until dis-
tortion is just noticcable ; after that the

!
--J

|2 Meg.

8 Mro

plug should be moved back one step, when

| the setting will be the best possible,- and
H.T. current consumption will he at its

minimum. ‘

WALz

-”‘

Using a Pentode in the ¢ Progressor *’

O Feag

-0003 ft
1

It is quite Jikely that some constructors
would like to increase the volume from
the “ Progressor ” without the addition of

any further valve stages. I originally
made provision for this by providing «
5-pin holder for the power valve, so that a
pentode could be used in its place. 'The
only alteration in wiring which is necessary
is that another H.T. positive lead should

»
-
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Wining Previously Carried Out Shown-===== \

this week's ¢
(Continned from previous page)
than this it might be found better to con-
nect the plug to the other one marked
“G.B.-+” by means of
a short length of thin
wire.

You can now connect
the pick-up to the termi-
nal sockets provided, and
to chauge over from radio
to gramophone it is only
necessary to rotate the
switch knob in a elockwise
direction. Theve is no
need to disconnect the
pick-up when it is not in
use, since it can be put
entirely out of circuit by
means of the switch.

Grid-bias Adjustments

The next step is to find
the most suitable tapping
point for *“G.B.-27;
in all probability it will
prove to be 1} volts
negative, but you should check this by
trying the wander-plug in different posi-
tions. After you have done that it would
be a good idea to try the effect of altering
the position of the grid-bias tapping for the
low-frequency valve. First try moving
the plug to a higher voltage socket, and
then to a lower one. One word of warning
is necessary in regard to this experiment,
since if the grid-bias plug is removed from
the battery whilst the set is switched * on
there will be a danger of the power valve
being damaged, due to its passing an
cxcessive amount of anode current ; because
of this the set should be switched off
hetween each adjustment to the bias
voltage.

As the grid-bias voltage is increased it
will be found that distortion occurs, par-
ticularly on loud passages. On the other

I

Fig. 3—Wiring plan of underside of chassis, showing new components added for

/0 1 2 z

New Wiring Shown: — s

be taken from the centre terminal. . This
will consist of a length of flex fitted with a
wander plug which can be plugged into the
most suitable tapping on the H.T. battery.
In most cases it will be found that best
results are to be obtained by using ‘the
highest available voltage tapping, but it is
best to try the effect of voltage variations.
Besides altering the H.T. voltage it will
also be “best to experiment with different
grid-bias voltages, as cxplained above in
respeet to the triode power valve,

y

xperiments.

hand, when the voltage is reduced below a
certain point the reproduction ~becomes
“ muffled ” and unpleasant, If you have

Decoupling the Defector Valve

Our next experiments will be in respect
to the prevention of low-frequency oscilla-
 tion or fecd-back, and which often gives
rise to what is popularly known as motor-
boating. The principal object in decoupling
the detector valve is to prevent the effects
caused by using a high-ténsion battery of
high internal resistance—in other words, a
battery that is past the prime of its life.
For that reason the improved results
brought about by decoupling cannot
properly be observed unless a rather old
H.7T. battery is available. A battery which
is in good condition can, however, be
employed if a resistance of about 1,000 chms

T e 1 L e P ¥ {Continued on page 435)
Fig. 5.—Underside of chassis after _pzEEETS
the decoupling components have |
been added.
P4

Decoypling
Aesistance ) &

Fig. 4~ The connections for a resistance and condenser used o decouple the detector
valve ; the previous H.T. tapoing is shown in broken lines.



November 1lth, 1933 G ~ PRACTICAL WIRELESS 415

RECEIVER
i ORBIT i

YOU CAN INCORPORATE
WITH CONFIDENCE
WE ‘GUARANTEE that where Bulgin Products

as advertised by us are used in any circuit, these
components will perform in every way as satis-
factorily or better than other makes; further-
more, we offer the full facilities of . our Free
Technical Service to all Constructors to attain
this object.

“ Practical Wireless”’
“ORBIT” Receiver.
LIST NO. DESCRIPTION,

Resistor, 10,000 ohms
Resistor, 30,000 ohms
Resistor, 50,000 ohms

Grid Leak, 2 meq... .

** Senator, " Transformer ..

e Junior * On-off Switch

I pair Grid BiasClips ..

Baseboard Fuse Holder 3 5 -
. " Competa " Fuse Bulb lOUma . o
.4 Termmuls ASUESPU” M PU
5 Battery Cord . . o0
. T\\o ils ~* Quick Wire ™

“Practical Wireless"

“ORBIT” D.C. Eliminator.
LIST NO. DESCRIPTION.
LF 17 S. . L.F. Choke 03 2

- ... Twin Fuse Holder 1

5.104 . .. “On-off ” Toggle Sl
VG171 = .. Volume Control, 50,000 chms
“Practical Wireless”

SORBIT” A.C. Eliminator.
LIST NO. DESCRIPTION.

L.F. Choke .
Twin Fuse Holder - .
. n-o! Toggle Swnch
. Volume Control, 50,000 ohms

* Practical Wireless”

“ORBIT” Radio-gram.
LIST NO. DESCRIPTION.
S.86 .. Rotary Change-over Switch N 06
NCS . .. 1 pair Needle-cups {(per pair) .. 0 lISd
Our latest 80-page. Catalogue No. |53 “N"
1s a ventable mine of mformatlon to all
Constluctors and wxll be sent free of charge to
readers of * PW enclosmg 2d. postage.

= e N

Grangewood g ? o/ Crilic? Grangewvod
3266 3267

A.F.BULGIN & Co., Ltd., ABBEY RD,,
BARKING - - = ESSEX.

London Showreoms: 9,10, 11, Cursitor St., Chancery Lane, E.C.4
Telephone: Holborn 2072
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“Class B”
Cutput
Choke

Enables all normal com-
binations of valves and
loudspeakers to be
maiched up.  Primary
inductance (loaded} 10
Henries at 33 m.a. each
halt. D.P.42. Price

{including royalty) | 5,-

“Class B”
Output
Transformer

Ensures maximum results
being obtained from this
system. Primary induct-
ance {loaded} 28 Henries
at2m.a. D.P.40. Price
{including royalty) ' 3,_

POWER
PUNCHER

Is easily incorporated in

‘most battery sets. Gives

greater  volume  with
lower H.T. current.
Requires no special frans-
formers or valves.

D44, Price 1 5]6
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NICORE A.V.C. UNIT

By specifying solely this new Varley unit
Mr. F. J. Camm takes no risks—he has made
certain of Automatic Volume Control at its
very best and simplest, too. The manual volume
can be left set at the most suitable position,
the NICORE A.V.C. unit automatically controlling
the sensitivity of the receiver to give

the volume required. Price I5,6

Write for the new Varley Catalogue (post free),

FOREMOST AS PIONEERS

Advert. of Oliver Pcll Control Ltd., Kingsway Honse, 103, Kingsway, W.C.2. "Phone 1 Holborn 5303.
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PM.I2ZM PM.IHL DPM. 22A

<
-
~
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/ To any and every listener -there is only one thing
which counis in his radio entertainment—that is, whether
he is entertained. The quality of this entertainment is
governed by the excellence of his valves. Now the Mullard
P.M.1HL, the battery-operated non-microphonic detector valve,
like all Mullard valves, is subject to confinual tests and
experiments in the Mullard laboratories. As a result, improvements
are unceasing. This means that the P.M.IHL is pre-eminently the
detector for improving quality and -eliminating microphonic noise.
ASK TSD. Whenever you want advice about your sel or about your valves— ask T.S.D. — Mullard Technical Service

Department —=always ot your servicee.  You're under no obligation whetsoever,  We help ourselves. by helping you.
When wiiting, whether your problem s big or small, give every detail, and address your eavelope fo T.5D., Rel. DMS.

WMATl  joIN THE BETTER RADIO BRIGADE

PLEASE GIVE
GENEROUSLY

. Mullard

i JTHE-MASTER-VALVE
DAY =
e o e e e W S e "=}
The Mullard Wireless Service Co., Ltd., . Mullard House, Charing Cross Road, London, W.C.2

Arks
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The Flnest Partable
ever built — by anyone!

‘HIS MASTER'S, MOICE’

A NEW 15 GUINEA
PORTABLE RADIO

BUILT TO A £100 IDEAL!

The ultimate in Portable Radio is here—

the latest “ His Master’s Voice ” Super- -

het A.V.C. Portable Grand, Model 462.
Into this set has been built all the
advancements hitherto obtainable only in
all-main instruments of the very largest
size and price. Not only is Model 462 a
six-valve Superhet Portable with per-
manent magnet moving coil speaker,
giving beautifully balanced reproduction,
but it is equipped with :—

(a) Automatic Volume Control. This

means that you can now receive your
programme from a portable at constant
strength — distant stations coming in

- delightfully clear with absence of fading.

(b) The simplest of controls. Illuminated
scale showing station names.,

(c) Provision for the operation of an
additional low resistance loudspeaker,

and for the attachment of a gramophone

pick-up so that your records can be played
with the highest quality of reproduction.

. Ask your < His Master’s Voice  dealer for a demonstration.

“HIS MASTER'S VOICE”

“TRUE-TO-LIFE”

RADIO

.The Gramophone Co., Ltd., 98-108 Clerkenwell Road, London, ECx

OUTSTANDING FEATURES

©® Mains performance from a bats.
tery portable.

@ No carth ; no aerial.

@ Delayed Automatic Volume Con<
trol which combats fading.

@ Perfect grading of volume even
on powerful local stations.

@ Simplicity.of control.

. @ Stanon names on iluminated

. scale,
@ Super sensitivity and selectivity.

@ Correctly balanced reproduction
from moving coil loudspeaker.,

@® Ample power for additional loud~
speaker.

© Sockets for gramophone pick-up.

@® Handsome walnut cabinet,.de
signed acoustically.

(Price does iiot apply tn LF.8)
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The J.B. LINACORE....: © an exceptionally selective band-pass
tuning unit employingthe latest type of iron-cored coils. LINACORE
takes all the worry out of set-building. Far more efficient than
if home-assembled and far more compact. Obviates all ganging
difficulties. - Makes the most of its super selective coils
by very accurate matching of the condenser sections.
Tunes from 200-550 ‘and 800-2000 metres. LINACORE
gives a 3-valve set a performance comparable to a superhet.
Complete with volume and reaction controls and all
switching. Fitted with the latest panem 1.B. Straight Line Dial.

price = = - - 69/6

For Mains Receivers type BP.M.

For Baltery Receivers type B.P.B.

Write for complete catalogu~.

“ORBIT 3"

1

1 JB. “"NUCANG” WITH DRIVE
: PRICE 22’6

'

1

EXCLUSIVE SPECIFICATION




424 PRACTICAL WIRELESS November Tith, 1933

The Flag| ihat signals

&

for BETTER Radio Reception

]

A flag in a Cossor Valve? Nonsénse! Butit’s
true. It plays a big part in maintaining Cossor
consistency and reliability.

In making Radio valves, the highest degree of
vacuum is essential. The very last traces of air
must be pumped out of the bulb. But even this
is not enough. Within, there may still be gaseous
matter which would be liberated when the valve
is in use.

And so, Cossor uses a flag carrying a special alloy.
During the process of pumping, the anode is
raised to a high temperature. This causes gascous
matter to be liberated. Finally, the flag is made
incandescent by the application of high frequency
eddy current. This causes the alloy to volatilize and
absorb the last traces of any residual gas. Thus
all impurities are removed— and an exceptionally
high vacuum created. Here is another process—
another safeguard—used by Cossor to ensure
Better Radio Reception.

CoSSORr

VALVES

To A, C. COSSOR LTD., Melody Dept., Highbury Grave, London, N.5

Please send me frec of charge, a copy of
the Cossor 72-page Wireless Book B.V.33.

Nare

Address
FRAC. £1711/33.

Q 3895
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More about F. J. CAMM’S ]P’h@nomcnaﬂy_ Successful Receiver

Full constructional details were given, together with a Transfer Print
Wiring Diagram, last week. .

VEN though it is only a few
days since my latest and most
successful receiver was described to

readers, there is no doubt that many

hundreds have already taken the
opportunity of building it. This wonderful
new set has appealed to the army of
wireless constructors  throughout the
country as no receiver ever did before—
its success is assured, and I know that it
will be made up in thousands. Every
home-constructor is bound to be intrigued
by the many revolutionary features which

it posscsses; no enthusiastic amateur who
is determined to keep abreast of
latest developments can resist the
fascination which it holds. - ‘This set
is the first and only one of its type
to combine the wonderful and modern
refinement of automatic fading
compensation with the real economy
of a three-valve battery-operated
receiver.

Why Only Three Valves

One or two critics have said that,
for a “star” set, they would have
preferred a four- or five-valve instra-
ment. To these we would reply that
in presenting an ultra efficient three-
valver, we have appealed to the
mass of home-constructors, and when
it is realized that, with its three
valves, this is one of the most
satisfactory instruments available,
one cannot do other than admit
that a definite attempt has been made
to save hardearned money for the
enthusiast. I claim, and I am sure that
you will agree, that this set is one which
cannot be judged by the number of valves—
performance is the thing to consider,
and on that score alone it stands supreme.

My 1934 receiver will mark a new era
in home construction, not only because of
its low cost or even extreme efficiency,
but because it sets a new standard in receiver
design. It has not been designed as a
“stunt’; it has not been hwriedly
prepared ; it is not merely
‘“another ” set to amuse the
enthusiast ; but it is a set
which cannot fail to interest

every wireless experimenter, »

and every listener who wants
“gomething better” at a
price which he can afford.
The receiver in its final
and well-nigh perfect form
was evolved after a- consider-
able amount of careful experi-
ment and after making quite _

onlybecomeavail-
able to the con-
structor  during
the last few weeks.

Theoretically, the set is sound ; in prac-
tice and on extended test it is every bit
as good as it looks. It is as selective
as one could wish, despite its utter simplicity
of construction and operation. During the

The handsome cabinet, with provision for balanced speakers.

tests which we have carried out on various
aerial systems, we have definitely proved
that even the most powerful local stations
can be cut out in so little as a single degree
of the tuning dial. When used on an
average aerial; situated some twelve miles
from Brookmans
Park, we have
found it a per-
fectly easy
matter to bring
in forty stations
free from inter-

sure that it was the type of
receiver that would be uni-
versally welcomed. It employs
the combination of valves
which statistics taken during |
recent months have proved to [y

2 C/?IVOV
L2 Qe ;
/% &, 54

By F. J. CAMM.

ference and at comfortable loud-speaker
strength. Fading, which is one of the
greatest evils of long-distance reception,
is entirely removed by the ingenious
automatic-fading compensator—a really
new device that has been available for
only a very short time.

Additional Selectivity

It has been stated that ample selectivity
is provided, but, if necessary, in any particu-
Jar circumstances a still higher degree
can be obtained in a very simple way.
As a matter of fact, there is a ** transfer-
tapping ” on the F.10 aerial coil,
which provides a simple means of
connecting the aerial lead to a tapping
on either the medium- or long-wave
section of the winding. The transfer
is effected by means of a single-pole
change-over switch fitted into the coil
base, and the *‘ contact arm” of this
is connected to terminal 7. Thus,
where a still higher degree of selec-
tivity than that normally provided
is called for, it can be obtained simply
by removing the wire joining the
aerial series condenser to terminal 1
on the F.10 * Ferrocart ” coil and
connecting the condenser to terminal
7 instead. The connections originally
used, and which are shown on the
transfer print, have been found best
for most requirements, and are recom-
mended in the majority of cases, but
anyone who cares to carry out a little
simple experimentation can do so in the
manner just described.

An Interesting Experiment

There is another interesting experi-
ment which some constructors might like
to try, this time in respect to
the automatic fading compen-
sation system. A slightly
different effect can be produced
by applying & small initial bias
to the grid of the variable-mu
valve ; to do this all that is
needed is to remove the wire
connecting terminal “ E” on
the A.V.C.  unit, replacing it
with a short length of flex
with a grid-bias wander plug
attached. The wander plug
can then be tried in various
sockets of the grid-bias battery;
sometimes this has the effect
of giving a “smoother” con-
trol of reaction, whilst it also
tends still further to sharpen
up the tuning. Again, this is
not a suggested modification,

but merely an interesting trial
which some of our more experi-

o~

be most popular. Additionally, %

mentally-minded readers will
be pleased to try.
It might be mentioned here

K 5
] %o* 3

Leactior

however, it includes many
entirely new ideas and
developments, which have

14

Dimensioned diagram, which should be used forthe marking of the controf

spindle positions on the front of the cabinet.

that an apparent “ flattening
of the tuning will be observed
as the A.V.C. unit comes into
action.
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@ 1 Constructional Details of Mains Units !

List of Components for the A
mains operation to the it was essential that the eliminator must
use of dry batteries, fit into the standard * Orbit ** cabinet along-
and two special, simple side the receiver itself. This meant that the
and effective units chassis upon which it was built must not be
have been designed for greater than 7in. by 10in., and for prefereng

T

vhis * receiver. The it should be the same height as that used f
D.C. eliminator is fully the set. The next point was that the eli
described on another nator must give the same voltage as t
page, whilst this page high-tension battery specified, because the
will be devoted to the sct was designed to operate most efficiently.
A.C. unit. with that voltage. By choosing a suitable

t

rl)-u-n-n-

| ORIGI

Te ish AC Unit. ! COMBE

i
T was mentioned in last week’s issue that Fits into the Standard Cabinet ! .
the ¢ Orbit *’ had been so designed that Before going on to de- ] WITH
it could be used with either high-tension scribe the construction in l ]
batteries or with an eliminator taking its detail it might be as well to MUM |
supply from D.C. or A.C. mains. There are, say what were the principal i
no doubt, many readers who have electricity requirements of the unit and i AND Q[
installed in their homes and who prefer to explain how they were 4
the greater economy and reliability of obtained. In the first place L
_ O MT— HT#H HT+E -
& 1ret, Brock |® @_@_@ '
P i - M Sub-chassis view of the A.C. Unit.
mains transformer (the Heayberd ¢ W.20 )
g giving an output of 80 volts at 70 milliamps,
and using this in conjunction with a West-
s inghouse style *“ H.T.5” metal rectifier, the
— A7.8.4s Meballised exact voltage was obtained. The rectifier
N ST Basesoard. (Earthed) is connected on the voltage doubler prin-
== s e 0 ciple, under which conditions its rated

. output is 120 volts at 20 milliamps. As
the receiver takes less current than this,
70 the voltage would normally attain rather a
O cir higher figure than that required, but by

T

Metat Recédkier Condlenser Case

Swem = 2
";2;5;4,@@ | FOREIGNERS WITHOUT FADING |
i

Vanaé(e/ [
Loleage Aot 3
A _f":a__ | ) . _ suitably choosing the values of resistanges
- 3 &, ] for the potential dividing circuit (for S!G.
supply), exactly the correct output under
Grtrat Ltectrofyecz, working conditions was secured.
Connecéion,
[ ——— —— e Smenass Perfectly. Hum-free
- = = : o eMid. In examining the wiring plan it will
FGR00 Py %‘}’,’2;’:"’”’ : - o) Coaeeen seen that a centre-tapped double 4 n
© o ) Basesoard, condenser is used for voltage doubling, a
- =0 6 mfd. electrolytic condenser serves to
: 4 smooth the output from the choke, and two
-5 other 2 mfd. condensers are em}iloyed in
the potential divider circuit. t might
__——‘ appear at first glance that one of the two
— latter condensers could be dispensed with
o and that a single one between the slider
2MA, S of the potentiometer and H.T. negative
= c;ndemer: would give all the decoupling necessary.
- :::""‘”" As o matter of fact, however, it was found
wronr s, in experimonting that the sccond condenser
did actually give a decided improvement
o g and served to remove the very last traces
of mains hum that could be detected when
. the sct was operated from a rather ““ rough
£00.1 supply. . The eliminator in its final form
gives perfectly hum-free results which are
—_— === = identical ro those obtained when a brand

e new 120-volt high-tension battery is
Top and sab-chassis wiring diagram of the A,C. Mains Unit. employed. By making use of a variable

!1.—— o 1 -
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TEST SET from

A.C or D.C. MAINS

1 Y ) -

Specially ‘Designed for this Remarkable Rece'iver

wtiometer for deriving the sercening
voltage it i3 possible easily to find the
t suitable value by trial, and to vary
Jtage while the set is actually in use.

ing the eliminator, which was that
of safety. This is ensured by including a
fusein each mains lead and also by cmploy-
ing 2 metallized chassis to which the

1)-1_1_0-01

NVALITY
' INED

‘MAXI-
RANGE
JALITY

D | D) D ! | ()

negative high-tension lead is - connected.
In consequence there is no danger of the
user receiving a shock, and in case of an
accidental short-circuit, nothing worse
than a burnt-out fuse could result.

It was mentioned in descriptive articles
on the * Orbhit ”’ published last week that,
if desired, a pair of dual-matched speakers

LOW OPERATING COST |

{

i
L

d be fitted into the cabinet since two
er frets are provided. In case any
r might wish to do this at a later date,
nt space has been left on top of the
tor chassis for a speaker identical
at specified for the receiver to be
d without any alterations becoming

ry.
‘ith the interests of symmetry in mind
he mains switch on the eliminator has been
placed in such a position that it exactly
* balances ’ up on the front of the cabinet
-with the push-puil on-off switch. Another
convenient feature is the provision of
insulated sockets on the chassis so that the
eliminator can be connected up in exactly
the same way as a high-tension hattery by
inserting the wander plugs.
Easy Construction
~ Having briefly described the mains
features of the A.C. mains unit, I can now
give all the neccssary constructional details.
Needless to say, the work of building the
anit is particularly straightforward, and
although I know that mauny readers fight
shy of making mains equipment, no one
need doubt his ability to make a perfoct
job of this simple picco of apparatus. The
first requirement is the Peto-Scott ** Meta-

Sub-chassis view of the D.C. Unit.

and D.C. Units appears on page 450

plex” chassis, and before commencing to
ent this it will be found very helpful to
placo all the components in the exact
positions shown in the drawings and
photographic illustrations. It was men-
tioned above that space had been left for a
sceond speaker on the eliminator chassis,
and you will therefore find it helpful in
setting out the parts if you place the
speaker from the receiver in position before
finally mounting the components. Having
decided wpon all the
positions, it will be found
helpful to make thin
pencil lines to show
where the components are
to go. You can then bore
the holes for the electro-
Iytic condenser, poten-
tiometer and terminal
sockets. That for the
condenser is just jin. in
diameter, and care should
be taken that there are
no splintered edges, be-

S The finished
< D.C. Unit.

washers supplied with it should be placed on
the bush before screwing on the mounting nut.
There are two alternative ways of attaching
the términal sockets, the simplest of which is
to drill }in. holes and screw the sockets
into them. Another, which is somewhat
better, is to drill +kin. holes through two
thicknesses of ply and then make Jin.
ones through the centres of these. In the
latter case the sockets are sunk into the
baseboard and the nuts can be fitted on the
under side.

After making the necessary holes and
mounting the components just referred to,
the sides of the chassis should be removed

O () GG {1 (- -

Common, <&

® ’1/]

S| e 13-(;;__. é__——@_—@_@)j ----- —————me

2 MT= ML HT+E,

AZacns,

cause the mounting

MetoliSed Baseboard, '

o

On-off.
Sweiteh,

bush is only just
long enough to go

through the chassis ————

and to leave a
sufficient projection
for the nut to be
fitted. A slightly
different method is
used for fitting the

S) 56000 Okms.
Potentiomeler

s000
OAms.

Variable volt. adjuster

= Conalcnser neary

JFQO00 Ohms,

Terminals of

Baseboard,

potentiometer,since | (g
the mounting bush
i8 not quite long
enough to come
right through the
wooden baseboard.
For that reason a
3in. hole must first
be made through
the first two plys
and then a &in.
hole is put right
through the centre
of the larger one.

Tiwo AR,
Condlensers, One

above the olher

In ﬁtting the po- = e ——=_ 5

tentiometer, one of “—
the insulating

Top and sub-chassisy wiring diagram of the D.C. Mans Unit.

-
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and the mains transformer, smoothing choke,
and 2 mfd. fixed condensers fastcned to
them in the exact positions shown in the
drawings reproduced. Next, the com-
ponent bracket with Q.M.B. switch attached
should be fitted in place, and the rectifier
and fuse-holder mounted on the baseboard.
The Wiring

The wiring will not present any difficulty,
and is carried out entirely with B.R.G
connceting wire. Most of the connections
are made by looping the wire and fitting it
over the ends of the terminals, but one or

two connections—those to the terminal .

sockets and to the double condenser—are
soldered. The smoothing choke is not
fitted with terminals, but has connecting
leads instead, and these are joined
directly to the appropriate points. The
terminals on the mains transformer are
of the wander-plug type, and it will be found
more convenient to remove the plugs
whilst attaching the leads to them.

Lastly, the mains flex must be connected
to the terminals on the twin fuse-holder.
To prevent the possibility of
the flex being accidentally
pulled away it is also a good
idea to secure it to the chassis
by means of a “bridee”
made from a short length of
brass strip.

Little need be said of the
method of fitting the mains
unit into the receiver cabinet,
since it is only necessary to
make a in. hole to take the
switch bush, pass the bush ©
through this, and fit the
“ on-off ” plate and ring nut |
on the front of the cabinet.

Connecting the Unit to the Set

As to connecting the unit
to the receiver, all that is
required is to fit the wander
plugs into the appropriately
marked sockets (they can
easily indicated with
pencil on the metallized
chassis as shown in the
photographs). There is one
slight alteration that is
desirable to the receiver,
however, and that is to replace the 100 m/a.
fuse bulb by one of about 250 m/a. rating.
This has been found desirable because the
voltage ““surge” when first switching
on is sometimes sufficient to * blow > the
smaller fuse.

When all connections have been made,
the set should be switched on by means of
the push-pull switch (which now acts on
the L.T. supply only), and then the high
tension should be switched on. It is
important with this, as .with any other
mains unit, that the L.T. should be con-
nected first and the H.T. afterwards;
when switching off the sequence should be
reversed, that is, H.T. first and L.T. second.
The reason for this is that when not “ on
load ” the eliminator voltage rises to
nearly twice its normal value and the
“ peak ” voltage might in some cases be
sufficient to damage one or other of the
fixed condensers. There is really an ample
margin of safety in this receiver, but that is
no reason why any, even slight, risks should
be taken.

After the set has been switched on you
should rotate the knob of the potentiometer
until the optimum screening grid voltage is
obtained. There is no need to make any
further adjustment until the time when a
new . variable-mu valve Is required, and,

~ PRACTICAL WIRELESS
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therefore, the back can be fitted on the
cabinet in order to keep the set and unit
free from dust.

For the Adaptagram

If {ou are making your ““ Orbit > into a
complete radio-gram in the manner de-
seribed last week you will find that the most
satisfactory system is to remove the speaker
from the set itself and attach it to the
eliminator instead. The latter can then
conveniently be mounted behind the
speaker fret and you will have a very
neat and well-arranged mains-operated
radio-gramophone.

:pt
{ BUILDING THE ORBIT D.C.
MAINS UNIT

Za v ) e

HE Orbit has been designed to offer
the least amount of difficulty to the
constructor, and at the same time to

provide the best results, and on the same

Note from this photograph how all the principal components are tucked

away out of sight on the Orbit.

manner the unit for operation from D.C.
mains has been arranged on similar lines.
That is to say, the construction is so simple
that a child can build it, and it provides the
best working voltages for the receiver itself.
In fact, the unit may be joined to the Orbit
in place of the usual battery, and you will
be unable to detect any difference in opera-
tion. The receiver is just as stable, and is
absolutely hum-free, whilst, of course, the
results over a period will be much improved
owing to the comstant voltage which is
obtained from the mains as distinct from the
gradually falling voltage of the dry battery.
The following details concern only the D.C.
unit, so that if you are on A.C. mains you
should turn to the centre pages where full
details are given concerning the unit for
that type of supply.

The Components

From the list of components required
for this unit vou will see that the total cost
is no more than two guineas. The chassis
upon which the components are assembled
follows the same lines as the Orbit chassis,
and is of such a size that it forms a coff-
tinuation of the entire receiver and exactly
fills the lower portion of the cabinet. The
L.F. choke is of the skeleton type, pro-
viding a high inductance value with a low
D.C. resistance, and in this particular

instance is provided with a centre-tap
which, however, we do not require. For
smoothing purposes a condenser of the block
type is used for connection to either side
of the choke, whilst two separate condensers
are provided for the tapping used for sup-
plying the voltage to the screening grid
of the H.F. valve. Ample safety is provided
by the inclusion of a double fuse for each
mains lead, and the on-off switch is of the
two-pole type, thus breaking each mains
lead and removing all possibility of shock
due to a live wire being left in circuit. It
will be seen from the list of parts that there
is required one condenser more than is used
in the unit, and the reason for this will be
explained in a fgw moments.

The Circuit

Upon examining the circuit it will be seen
that, apart from the conventional method
of wiring a D.C. unit, there isa rather pecu-
liar form of decoupling circuit connected
between the maximum H.T. supply and the
potentiometer, which is used for adjusting
the screening potential. The
receiver already possesses
ample decoupling in each
stage, and it would, at first,
sight, appear that the resis-
tance and condenscr inserted
at the bigh voltage end of
the potentiometer are un-
necessary. In the course of
our experiments, however, .
we found that this method
of assembly definitely pre-
vented hum difficulties on
any type of mains, and if it
is omitted there is a possi-
bility of instability occurring
on mains which are either
not adequately smoothed, or
which are supplied by certain
apparatus. It should not,
therefore, be omitted if you
are anxious to obtain ab-
solutely reliable operation.

The Construetion

The construction of the
unit  is  extremely simple
and will oceupy only a
short time, but to enable
all of the work to proceed in a straight-
forward fashion, it is essential to follow
the order which is here given. First
of all drill out the three holes for the
sockets, using a & in. bit and drilling
through two thicknesses of ply first of all,
and then continuing with a {&in. bit for the
remainder of the thickness of the chassis.
This will allow the upper portion of the
socket to sink in sufficiently far to permit
the locking nut to be tightened up. An
alternative method is to drill a hole in.
in diameter and to screw the sockets into
this hole. The only disadvantage of this
arrangement is that when the leads are
soldered to the sockets there is a risk of their
coming loose owing to the heat of the iron.
The first method is much to be preferred.
Having drilled the holes, mount the sockets
according to which type of hole has been
cut, and then cut the hole for the potentio-
meter. This hole also will have to be re-
cessed, and a quick method of carrying out
this one isto use a #in. bit for the first thick-
ness of ply and then a #&in. bit for the
remainder.  Alternatively a &in. hole
may be drilled right through the chassis and
the top ply cut out with a pen-knife to a
suitable size. To mount the potentiometer,
remove the fixing nut and take away all the

(Continued on page 450)
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fPETO-SCOTT ALWAYS AT YOUR SERVICE

PILOT AUTHOR KIT
EXACT TO SPECIFICATION

Peto-Scott have advertised in ** Practical Wireless’

> since No. lissue. For tourteen years, without a break, we have supplied

KITS OF PARTS direct to the Home Constructor. 'PILOT AUTHOR KITS are the only KITS exact to Mr. F. J.

Camm’s exclusive specification.

LISSEN KITS

NEW LISSEN SKYSCRAPER FOUR ALL-
WAVE CHASSIS MODEL, complete kit Send
comprising all components, including set of-'o,s
Lissen Valves. Cash or C.0.D Carriage

Paid, £5/12/6. only
Balance in 11 monthly payments of 10/3.

NEW LISSEN SKYSCRAPER FOUR ALL-

WAVE CONSOLETTE CABINET MODEL, Send
complete kit, comprising all components 1 5 ,

including set of Lissen Valves, Cabinet and -
Moving-Coil Speaker. Cash or C.O.D. Carriage only

Paid, £8/2/6.

Balance in 11 monthly payments of 15/-.

NEW LISSEN 7-VALVE SUPER-HET, complete Send

thh Lissen Valves in Sealed Carton. Ca;h 1 5,
r C.0.D. Carriage Paid, £8/17/6. -

Balance in 11 monthly payments of 16/6. only
NEW LISSEN T7-VALVE. SUPER-HET Send
CONSOLETTE MODEL, complete with Valves >C%
and Permanent Magnet Moving- Coll Speaker. 21/-
Cash or C.0.D. Carriage Paid, 2[ f
Balance in 11 monthly payments of 21/-. 'y

BLUE SPOT 99P.M. PERMANENT MAGNET
MOVING-COIL SPEAKER. Complete with Sénd
tapped input Transformer, Cask or C.O.D. 6,
Carriage paid, £2/19/6. o
Balance in 10 monthly payments of 6/- ouly
NEW W.B. P.M.4.A.
MICROLODE PERMANENT
MAGNET SPEAKER
complete with switch
controlled muiti - ratio i
input transformer.: 5, 9
£orCOD Carriage only

Pald £2/2/0.

Balance in 7 monthly payments
of §/9.

NEW BLUE SPOT 29 P.M. PERMANENT
MAGNET MOVING-COIL SPEAKER with input
transformer. Cash or C.O.D. Carriage Paid,
£1/12/6.
Balance in 6 monthly payments of 5/-.

FERMANENT

'PETO-SCOTT F5iansy
MOVING-COIL SPEAKER

Cash or C.0.D. Carriage Paid, 15/-,
SEND

Send
5/-

only

“CLASS B” ONLY
Type. Cash or

€.0.D. Carriage

Paid, 22/6, or 4

monthly pay- Balancein 2 monthly

ments of 6/3. payments of §/6.

ATLAS C.A.25,
Q.P.P., four tap 1ngs 60/80 a(!DO 120, 150
volt, 95 m.a. Cash or C arriage Pald,
22/19/6 Balance in 10 monthly payments of 6/-,

Parts, Kits, Miscellaneous Com-

IMPORTANT ponents, Finished Receivers or

'Accessories for Cash, C.O.D. or H.P. on our own
System: of sy Payments. Send us a list of your
wants. We will quote you by return. C.O.D. orders
value over 10)- sent Carviaoe and Poct Charesc Paid,

for A.C. mains, Class-B and Se/nd
6/-

only

CASH — C.0.D.

Sludy carefally this list of Parts. It is exact to
r. F. J. Camm’s exclusive specification.

Therefore, when constructed, the only KITS covered by the Editor’s personal guarantee.

£5-5-0

KIT ({1 A ]

PETO -SCOTT  * Metaplex ™’

14x10Xx 33ins.,, ready drilled
J.B, 2-zang tuning condenser,

with drive. No. 2069
coxav?lgn Ferrocart coxh f)lk.s FlO

Chassis £ s,
3

Unicunc

-
-

CLIX 4-pin Alrsprung valvcholdels
CLIX 5-pin Airsprung valveholder .., , ..
T.C.C. .1 mfd. fixed condenscrs, type 5Q
T.C.C. 1 mfd, type 50 fixed condensers ...
T.C.C. typeS ,0002 mfd. fixed condenscrs
T.C.C. ‘type 8 .0003 mfd, fixed condenser
GRAHAM FARISH ‘ Ohmite '’ resist-
ances 1 —500; 5,000, 10,000; 30,000;
50,000 obms-and 2 meg. L
B R.G. Solid diclectric .0002 mfd reaction
‘cond., type No. 18/1
VARLEY Automatic Volumc Oontrol Unit
B.R.G. Panc! brackets, type, No. 22
LISSEN Torex L.F, Transformer .,
BULGIN Grid Bias battery-clip
BELLING LEE Type B termiuals 5
BELLING LEE Flve~wny battery ocord
BELLING LEE Wander plugs ...
BULGIN Ble fuseholder and 100 m. a
fuse . .
B.R.G. Conls connectmg wlre, shoxt length
flex, screws, ete
B.R.G. 2 pt, on-off s\\ltch "10 49

KIT “ A,”” CASH OR C.0.D,

[0 ol SN SRR b n Ll
HRNOOMODO
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ORBIT

FINISHED INSTRUMENT

—ALL THE RAGE—-—

PILOT CLASS ‘B’
SPEAKER-AMPLIFIER KIT

Assemble this amazing Unit
rourself in less than half an
our, Gives seven times the

volume with mains quality

from your existing battery
set. Complete Kit comprises

B.V.A, (ﬁass “B*Y Valve,

Peto-Scott Permanent Mag-

net Moving - Coil Speaker,

B.R.G. Driver Transformer

and Input Choke, seven-pin

Valveholder, Pet o- Scott

Baf fl:le a nﬁi Baseboard

Assembly, al necessary

Wires, Screws and plug-in Carriage Paid 55,

Valve Adaptor, with full- Or send only 6/-,

size Diagrams and Assembly Balance in 11 monthiy

Instructions. payments of 5/-.

SUITABLE for ANY BATTERY SET

Cash or C.0.D,

Author s Kit of FIRST SPECIFIED Parts, YOURS
b A Peto-Scott METAPLEX Chassis,

u s valves, cabinet ,
and Speaker. Cash or 5 9 5
C€.0.D. Carriage Paid. £ 5 o o

or by 12 monthly payments of 9/6.

. 4 i IRIT vCr  As Kit
i ‘l‘ll'.l:. FEAIGE Al i A but with Valves :
§“ A" but with Valves : :ang Ppeto-Scott Orbit :
i only, Cash or C.0.D. :Walnut Consolette :
i Carriage Paid, £7-4-0Q. , Cnblnet but less :
) : C.0 Carriage Pald,
i SEND 13/3 £8 50
i ONLY SBEXD 15/3
. ONLY
Baldnad (ivigll Balance in 11
mondilyipayirents monthly paymerits
of 13/3. of 15/3.

If W.B P.M.6A. Speaker reqmud add £1-12-6
to Cash or C.0.D. prices, or 3/-to each monthly
payment.

EXCLUSIVELY SPECIFIED

PETO-SCOTT
CONSOLETTE CABINET
Soundly constructed of the finest materials. Hand

French polished. Selected and specified
ready drilled to take set. Cash or C.O'D. 2'/
Carriage Paid.

by Mr. F, J. Camm for the Orbit. ~ Front
SEND FOR NEW CABINET CATALOGUE 4

COMPLETELY ASSEMSLED from Specified Parts with Valves; or DepoN-

Speaker - and- Consolette Cabinot,

Paid, £11/12/6 or Deposit.
Balance in 11 monthly payments of 20/-,

-Cash or C,0.D. Carsriage .

32/6 .

L1

PILOT CLASS “B converswn Kli
Oonveru your prcscnl uam:y Set to “ Class B

h all v ’
diagrame. Cask or C,0.D, 37/6. Balance in 7
monthly payments of 5/6. only
ALL * CLA3S B*’ Components and other Parts unobhmnble from
your local dealer SENT C.0.D, We have the largest stocks in

the couutry, Orders over 10/- sent Post Paid. (Easy Terms
ava.lable on orders over £2.) Quotations by return. No obligation.

Comiy
¥ Clags B ** outpat chaks\ WB 7-pin vaive
holder, B.V.A 2408 valve, wire and screws, etc.
Full-size Blueurmt. assembly Instructions and

PETO-SCOTT CO., Ltd., 77, City Road,
London, E.C.1, ’l‘el’ephone Olerkenwell 9406-7.
West BEnd Showrooms: 62, High Holborn,
London, W.C.2. Telephono : !Iolhorn 3248,

Dear Sirs,—Pleaso send me OASH/C.0.D.;H.P.

civureeriene fOT which 1 1 £ s 4 j
(o783 - 3 5
NAME .. .
ADDRESS 3

Prv. 141333, b

scsew

ANY ITEM SUPPLIED SEPARATELY —ORDERS OVER 10/- SENT C.O.D. CARRIAGE AND POST CHARGES PAID
[




There's a CHALLENGER'
with Transtormer for
every dass of oultpul —

Triode,Penlode, -
(ass B, Q,RP amnd

extension use

With the growing popularity of Class B and Q.P.P. amplifica- ,
tion §s the demand for a Challenger model with transformer 35 B
correctly designed to match the impedance of the valves

employed. The new Challenger models completely. satisfy this COMPLETE
demand, and with the generous power outputs of Class B and

QPP. the amazing qualities of reproduction inherent in every STANDARD Model for use with

- ) Py all Triodes and Pentodes
Challenger are enjoyed to the fullest extent. Whatever your

oulput stage, there is a Challenger model specially designed (low impedance)
for it.  Ask you dealer to demonstrate and purchase the MODEL BI15 for Class B
appropriate model , (high -impedance]
MODEL “Q" for Q.P.P.

Remember_there is an R & A (15,0000hms Plate-to-Plate Load).

MODEL "P." An extension re-
producer for commercial sets

Reproducer to suit every type o A

transformer.
of output valve and radio set.
In addition to the famous *“ CHALLENGER” series—

“BANTAM” P.M. Moving Coil, Standard Model for
use with Super Power and Pentode

Valves, and MODEL “B” for Cla-ss B 27/6

Valves -

“ALPHA" P.M. Moving Coil, Standard Model for
use with Super Power and Pentode
Valves, and MODEL "B’ for C|ass B 52,6

Valves - - -

MODEL B8 for Class B

“VICTOR"” P.M.Moving Coil De Luxe, with 6 ratio
Transtormer for all types of Super o/
Power and Pentode Valves - - ¢ 7 =

TYPE 160" Differential Armature Reproducer * 21/-

-Let us send you our complete range of
I 934 Literature, mcludmg a FREE COPY

RA/215/Holdens Reproducers & Amplifiers Ltd., Wolverhampton,
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How to build a 7-Valve
Superhel vth Au tomanc =
Yolume (ontrol &(Jgss B 0utpu

,(_,

Never before has there been amy receiver for Home Con-.
structors on !uch an ambitious scale as this- new Lissen
£ Skyscraper Seven-valve Super-het. It embodies every’
up-to-the-minute advance and refinement of the mast
luxurious factory-~built super-hets—it gives the constructor
the opportunity to build a £20 recelver for less tllan half
that price. The circuit of the Lissen * Skyscraper” Seven-
valyve Super-het incorporates a 6-stage bandpass ﬁller,
giving exact 9-kilocycle channel and therefore providing a'
standard of selectivity never before achieved by a home-
constructor’skitset and very rarely found exceptin lnborntory
spparatus. Amplified Automatic Volume Control is pro-
‘vided, a special valve for this purpose having been produced
by Lissen for use in this receiver. The use of this Amplified
Automahc Volume Controi constitutes an enbrely new ex-
perience in llstemng; no “fading,” no “ blasting ’—you
will find yourself enjoying every word of every programme,
however near or however distant, without the slightest
temptation_to lnterfeu with the receiver once you have
tuned it. This is radio listening as it should be enjoyed !
Lissen Class-B Output through a new full-power Lisseni
Moving-coil Loud-speaker—glorious rich tone and majestic
volume, actually more fault«
Jess in its reproduction than
anything you ever heard from
even the most powerful mains
receivers yet working econo-
mlcally m this Lissen “Sky-
scraper " from H.T. batteries.

Lissen have pulﬂuhed for tlnl

great -npew “Skyscraper”
Seven-valve Super-het a most
luxurious Chart which gives
more detailed instructions and
more lavish illustrations than
have ever before been put into
a constructional chart. It makes
success certain for everybody
who decides to build this sek; it
shows everybody, even without
W|TH arevious constructional expe-
|r|ence. how they candhnve a
uxury recelvet all save
'VA I-vEs pounds by building it them-

of the ““Skyscraper ’ Sevep-

selves. A copy of this Chart
witl be semt FREE'in return
for coupon on the left, or your
radio dealer can supply you.
Get your FREE CHART now ]
valve Soper-het,

SEVEN VALVE SUPERHET mw &V am

To LISSEN LTD.
Publicity Dept, ISLEWOKTH

Please send me FREE CHART
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CRID CONDENSER

V) .- ) e

"GRID LEAK

]

Fig. 12—An easy way to plug-in the pick-
up_to the detector valve of a baHery sct.

(Continued from page 432)

it be for voltage controlling purposes,
decoupling, or anode coupling. 1t is better
to leave them in than endeavour to
work the valve at a higher rate of voltage,
and so get distortipn owing to insufficient
bias. However, automatic adjustment
of bias can be arranged by using a five-
spring jack with its attendant compli-
cation of the circuit.

*Phones or Speaker

Now as regards the method of coupling
the L.F. transformer. Fig. 11 is the
circuit to wsc when ordinarv series
coupling is employed, but in the case
of a parallel feed it will have to be
modified to that of Fig. 10. Here
again, the resistances in the anode circuit
arc left connected, so as not to disturb
the working conditions of the valve.
One advantage of the jack method of
cutting out the last valve is that by
fitting another plug to a pair of head-
¥ phones, these can be wused in' place of

'-0-0-0m0-0-0-0-0-0-090\30-0-0-0-0.0-0-090-0 3

b= LT Y

—L T~

1 -t

the speaker. They will very often be
found useful for D.X. work. Ifnecessary,
of course, a jack can be fitted in the
plate circuit of the delector valve, and
often, ample strength will be provided
with the 'phones plugged-in here. The
connections would be substantially the
same as those in Figs. 8 and 9.

# Plugging-in the Pick-up

One of the chief ““ snags” in con-
necting a gramophone pick-up in the
detector circuit of a receiver is that the
detector valve has to be biased while the
pick-upis in use. Nevertheléss, this draw-
back can easily be overcome by the use
of jack switching. A single closed cireuit
jack is used, as in Figs. 12'and 13. These
show the connections in the case of a
battery and mains receiver respectively.
Grid-bias is automatically applied as
soon as the pick-up is plugged in. The
decoupling resistance, shown in Fig. 13,

0

et
RO PN

b .
GRID LERK

>
>
3
>

AAAAAAN
W

S

-
T

DECOUPLING RES. 3
3

1 Lins rests

<

H.T -
Fig. 13.—The mains version of Fig. 12. Note

grid bias when radio is in use.

is optional, and is
not included in all
sets, If it is not
used, the connec-
tions from the
frame of the jack
and from the left
side of the de-
coupling con-
denser are joined
direct to H.T.
Where a mains
receiver employ-
ing resistances for
various  voltage
dropping purposes
is in usc, therc
arc onc or two
points which
must receive
attention. We
refer particularly to the use of a detector
valve as the valve to which the pick-up
is joined. If this employs a decoupling
resistance in the anode circuit, the
voltage drop through this will depend
upon the anode current when the valve
is in use as a detector. When used with
a different bias there will be a different
voltage drop in the anode circuit, and,
gencrally speaking, this will be greater
than when the valve is employed as a
detector. It will therefore be neccssary

two-circuit jack.

to arrange that the value of the de-
coupling resistance is also altered
when the pick-up is plugged into
circuit. The multi-contact jack may
be used for this purpose, as has al-
ready been shown.

el |
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| personally guarantee
Graham Farish Product to be the
acme of efficiency, dependability
and real worth.

men who know.

Have you noticed how consistently
leading designers
““Graham Farish”?
they cannot give Graham Farish a
monopoly of first choice.
almost invariably when “ Graham
Farish” is not first specified you
will find “Graham Farish” is first
alternative. Here is eloquent proof
of the pre-eminent position ac-
corded to Graham Farish Products

specify
Of course,

Yet

each

Gradau Jorisk
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THE PROGRESSIVE
EXPERIMENTER
(Continucd from page 414)
i8 inserted between the negative wander
plug and the corresponding socket in the
battery.

If you try an old battery or connect the
resistance mentioned in series with the old
one you will be able to notice several effects.
The first of these is that when the reaction
condenser is adjusted towards the position
at which oscillation commences you will in
all probability hear the peculiar “ motor-
boating *’ noise in the speaker. The sound
might, instead of being composed of & rapid
series of °* plop-plops,” be more in the
nature of a ** groan ” or even a high-pitched
whistle. In any case the reaction control
will become more difficult to operate satis-
factorily and a certain amount of distor-
tion will in most instances he in evidence.

The whole trouble is due to the fact that’

low-frequeney currents appearing in the
anode circuit of the power valve are unable
to find an easy path to earth by way of the
high-tension. supply, and they are therefore
fed back to the anode circuit of the detector
valve, so producing L.F. oscillation or
teed-back.

There is a fairly obvious soiution to this
difficulty, which is to provide a difficult
leakage path between the anodes of the
two valves. The simplest way of doing
this is to insert a resistance greater than
that of the battery between the anode of the
detector valve and the H.T. positive supply
to it. At the same time an easy leakage
path to earth must be provided and this is
done by connecting a large-capacity fixed
condenser hetween the * anode ** end of the
resistance and the earth lead. A pictorial
circuit of the connections to the new com-

PRACTICAL WIRELESS

ponents mentioned is given in Fig. 4, whilst
the corresponding connections in the
* Progressor ”’ itself are shown in the wiring
plan (Fig. 3).

Finding the
Resistance
In both of these illustrations it will be seen

that only one H.T. positive lead is em-

ployed, and that this supplies both valves.

Despite this, the detector valve only receives

the same anode voltage as hefore, since

there is a certain voltage drop across the
resistance. If you measured the anode
current of the detector valve before the

Value of the Decoupling

A Wild West Yarn that
Really Thrills

HIS stirring tale of the Wild West
bristles with action, passion and
hairbreadth escapes. “Sudden,” the hero,
is a fascinating character, and you will
live and breathe the tense atmosphere of
the untamed West in this masterly story.

THE MARSHAL
OF LAWLESS

By OLIVER STRANGE

Obtainable at all Booksellers, or by post 29
Jrom George Newnes, Lid., 811, Seuthampton
Street, Strand, London, W.C.2.
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addition of decoupling (by inserting a
0-5 m.a. meter in serieg with the *“ HT.+2 "
lead) you would find that a reading of
approximately 1} milliamps was obtained.
And you would also find by experiment that
the optimum voltage for the detector valve
H.T. tapping was about 80; from these
figures it is an easy matter to find the
correct value for the decoupling resistance
to ensure that the detector valve is operated
under precisely the conditions which proved
to be best. The method of calculating
the value depends upon Ohm’s Law, which
(in its simiplified form) states that the value
of resistance required (in thousands of
ohms) is equal to the voltage to be
 dropped ”’ divided by the current passing
through the resistance (in milliamperes). As
the H.T. battery has a voltage of 120 and
the valve requires 80 volts, it is clear that
the voltage to be dropped is 40. And since
the currént under working conditions is
1} m.a. the resistance value needed is
40 divided by 13} multiplied by 1,000, or in
other words, approximately 25,000 ohms.
Actually, the exact figure 15 by no means
critical and the resistance is to a great
extent self-compensating due to the fact
that the voltage drop becomes greater as
the current is increased, and the current is
reduced if the voltage drop becomes
greater. The value given is, however,
perfectly satisfactory and that is why a
25,000 ohm resistance is specified. For the
large-capacity by-pass condenser anything
from 1 to 4 mfds. can be used, but 2 mfds. is
a good average value.

The new components can very easily be
recognized in the wiring plan since they are
shaded ; the new wiring is shown in heavy
lines for easy reference, all previous wires
, being indicated by broken lines.

yor 2 9. (c'mun.'w""

AEROFICIENT KIT

Send a

Advertisement of GRAHAM FARISH,

BASEBOARD PRESET
CONDENSER, 1/-

postcard for our new Catalogue which describes all our products.

NON-INDUCTIVE CONDENSERS

4 mfd., 1/6 1 mid., 2/-
1 mid., 1/9 2 mfd,, 3/-

VALVE HOLDERS. . . .tm 6L

LTD.,

ORIVER TRANSFORMER . . . £/@,

emns”
-

LITLOS DIFFERENTIAL CONDENSER
Price 2 esch

MASONS HILL, BROMLEY, KENT

Export Office : 11112, Fenchurch. Street, E.C.3
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_CH @ynat;on Frequency cifeter |

In This Article the Author Deals with the Construction of an Efficient

PRACTICAL WIRELESS

Instrument for Use on Broadcast Wavelengths

ANY instruments which are described
as wavemeters, or frequency meters,
are primarily intended merely for

the identification of stations by the rough
measurement of the wavelength. There
appears to be no aim towards the accurate
measurement of frequency, the object being
apparently to find the wavelength within
about ten metres or so. The most accurate
type of meter is the ordinary heterodyne
type, and it is this type which is the subject
of the present article. i

The Dynatron Oscillator
Many of the difficulties associated with
other types of meter are eliminated by the
use of an oscillator of the dynatron type.
The circuit is such that the frequency of
the oscillation depends almost entirely
upon the frequency of a single tuned circuit
of a coil and condenser. There is no reaction
winding to get out of place, and cause
alteration in the capacity of the circuit,
" and it is found that so long as the coil and
‘condenser are of absolutely rigid con-
struction, the calibration will remain much
more constant than a similar oscillator of
the two-coil type. In addition, there are
available methods of correcting for changes
in the thigh-tension voltages of the valve ;
over a range of some thirty volts varidtion
it was found to be impossible to measure
any difference in the dial setting for a
constant frequency when reading on a
carefully mounted 0 to 100 dial.

The Circuit

The oscillator circuit is shown in Fig. 1.
It will be seen that it consists of a screen-
grid valve with a tuned circuit in the plate
lead. This circuit will only operate under the
conditions when the valve is said to have
negative resistance. To explain this more
fully we must examine the characteristic
‘curve of a screen-grid valve. Fig. 2 shows
how the anode current of a screen-grid
valve varies with the anode voltage applied
when the control grid and the screen-grid
are kept at constant. potential.
It does not look like an ordinary
valve curve because of - the
strange kinks at A and B. It
can be easily seen that the part
between A and B slopes down-
ward, that is, if we slightly
increase the anode voltage at
this part of the curve, we shall
get o decrease in current. This
is the reason why the valve is
said to have negative resistance
at the points between A and B.
For this to occur the anode
voltage is always less than the
screen voltage. Also the control
grid voltage must be of a suit-
able value for the valve to

PLATE CURRENT (M/A)
B s

—
T

This control is used in conjunction with
the milliammeter M, and the reading of
this meter must be kept the same no
matter how the HT is varied. If the
current indicated by this meter is always
kept the same, say at 3 milliamps, then the
calibration will remain constant even when
the HT is altered by 10 or 20 volts. Very
few triode oscillators exhibit this property.
So much

_November 11Ih,_19_33

-

for the OHT+2
theoretical
side of the >
question. |
A — -JIZ \"‘\(
- Fig. 3.—A view of the K
Yiy
\p = L complete meler. \
C3=F should' just spread the wavebanp
from 1,000 to 2,000 metres right
WWWWA { HT+1 round the dial. It is a good idea
R X co ° to mount the coil, condenser and
\ valve on top of a metal panel with
F OLT.—  the fixed condensers, control switch,
and all the battery leads under-
L oo—— o1+ neath. In this way the tuning
Sw. circuit is shielded from the flex
leads, which might move and
. —OH.T— cause frequency variation. Ihe
Fig. |.—The circuil of the meter. The values of 8creen is connected to the point

the principal components are :—

Cg.—-Tum'ng condenser {sce text). M.—0—10 milliammeter.

5 mica condenser.
C3.—1 mfd. fixed condenser.

—Fuse, m/A,
HT+ 1.—50-70 volts.
R.— 2,000 ohm potentiometer.

Constructional Details

The actual construction should present
no more difficulty than an ordinary receiver
so long as it is remembered that everything
must be as rigid as possible. The condenser
should be of heavy construction, and should
not be larger than 0.0003 or the wave-
range covered will be too great for accurate
measurement. It does not matter how the
coil is wound so long as it is done tightly, and
is firmly'mounted. On no account should
plug-in coils be used; a dual-wave coil

SCREEN CRID

= +100VOLTS

CONTROL GRID
A ] ==1 voLr,

oscillate, Under these conditions o
a remarkably steady oscillation
is obtained.

It has been stated that a
relatively large variation of the HT
voltage can be compensated without
altering the calibration of the meter.
This is done by variation of the potentio-
meter R, which controls the grid bias.

Fig. 2.—The kink in the characteristic curve of a Tetrode.

. measurements. A condenser of ..0003 mfd.

— 150

50
PLATE VOLTACE

could be used, but it is much better to use
a coil on the long waveband, and make
use of the harmonics for- medium-wave

capacity with a .0001 mfd. in parallel

HT+ 2.—~90-120 volts.

X, so that one side of the con-
denser Cl is at low potential, and
the other side is at high potential.
The condenser C2 (0.01 mfd., mica)
isolates the coil L from negative,
and also forms part of the tuned
circuit. As the condenser Cl is also of
stout construction there should be mno
danger of a short circuit, but as there is
a meter in circuit, it is advisable to insert
a fuse of as low a rating as is obtainable.
Calibratlng the Meter :
The calibration of a medium-wave
oscillator is quite straightforward, but
when we come to the harmonic type of
instrument there is some complication.
The calibration must be carried out on
stations whose frequency is known to
rcmain absolutely constant and as stated

- in the published lists. The British stations

are quite beyond reproach in the matter
of frequency wobble, but some of the
Continental stations are not so well behaved
in this respect. Rome, and most of the
German stations can also be relied upon.
With the long wavemeter the first job is
to get the range correct, and there is no
alternative to taking turns off the coil till
it tunes from 1,000 to 2,000 metres; I
wound my coil on an old transformer
bobbin giving a mean diameter of about
lin., and I found that 300 turns were
required with a 0.0003 condenser. A rough
calibration can be obtained from a few long-
wave stations like Daventry, and the long-
wave Parisiens, which are easily identified.
Now on the medium waveband harmonics
of the oscillator are heard ; that is to say, if
the oscillator is operating on 1,200 metres
the harmonics will be heard on 600, 400,
300, 240 metres and so on, these figures
being obtained by dividing the 1,200 by
2, 3, 4, and 5, and so on. If we make the
oscillator heterodyne the London Regiondl
transmission on 355.9 metres, and take a
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reading on the silent point of this hetero-
dyne, we have a calibration point, and it
remains to find the wavelength of the wave-
meter oscillation. Now, instead of dividing
by 2, 3, 4, etc., we must multiply. This
gives figures of 711.8, 1,067.7, 1,423.6,
1,779.5, and 2,135.4 metres. Of these there
are probably three in the range of the
meter, but a glance at the rough graph will
show where the oscillation actually is.
Another point will here be apparent.
There are threce points on the oscillator
range at which there is a harmonic on the
London Regional. As the dial is turned
three scparate heterodynes will be heard
at different points on the dial, and the three
readings correspond to three calibration
points. Nearly all the other medium-wave
stations give two or three calibration read-
ings, and by making use of the fact the
calibration becomes quite straightforward.
Three stations are quite enough to com-
pletely calibrate the meter.

Plot the points in the usual way on a
graph, making the wavelength scale as

%
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i CONVERT YOUR PRESENT SET TO A

SEVEN TIMES

NO ALTERATION RAA LN
TO YOUR SETLAEALL

Walput Adaptagram Cabinet with double
Spring Gramophone motor, B.R.G. Pick-up
and volume control; Class “ B Amplifier,
Permanent Magnet Moving-Coil Speaker and
Class “ B"” Valve. Ready for your Battery Set.

FITTED IN A FEW MINUTES

CLASS 'B' RADIOGRAM

MCVING-COIL SPEAKER and CLASS “B” OUTFUT

Peto-Scott, always to the front in supplying the
needs of the Radio public, have now made it
readily possible to convert any present Battery
Set to a Class "B " Battery Radiogram.

Simply connect to pick-up terminals and plug the special Auto
Adaptor of the Class “ B Adaptagram into the output valve
socket of your present set—the wonderful resuit is a Class “ B
Radiogram, as modern and as efficient as Radio Science knows
to-day., The equipment comprises the famous Peto-Scott

THE VOLUME

T
2000 [HA-HH- Nothing more to buy. The Cabivet is fitted
EESEANSSSNREES with shelf to take your present Set and is
- FHH supplied with plain front, drilled to your
=5l o specification or vignetted for the following
T panel sizes :—14in. by 7in., 16in. by 7in.,
1800 SEEEEEEE 18in. by 7in., Baseboard Depth, 14in.
e Ce] + Cash or C.O.D. Carriage Paid £9/5/0
1T T Deposit 17/6. Balance 11 monthly pay-
700 5 H T ments of 17/-. ?ébxm&om‘ubuiucé%g;‘wl-
444+ - - - arriage pa King 4),
NESEE ‘}_:_'_}— a5 (1] : H H Whenl:’rdhermg stcgt; if WaInut.dOak orl J__J—J L--‘__L f,rwzidipmna.nd RE O o
1500 s L IEEDE abinet ired. - payments of 319. Oak
HHHHHH i. oF TTHEEE EAEEE g ogan): fnes veqn or Mahogany no extra. ANANI ROV 4
BEENS T HHAHH Send for free IPETGSCOTT c0., Lia.. 77, City Boad, London. E.C-L. Telephone : Clerhenwell 9406-1.
1500 BEERALESREEERNE 2‘1 IEERRANENE SN EN SRR copy 0] 1934 ; West-End showrooms: 62, High Holtorn, London, W.C.2. Teiephone : Holborn 3248,
L I 4 ,F L '1:'1: :}1 Ht :H P ' S Lt $ Doar Sirs,—Piease scod me CABH/C.O.D./H.P. Class *B*” ADAPTAGRAM for
il ESEE AN 1 T €10 - OCOLL ohich 1 enclose £vvvesrmeonmseesvmorte  CABH/H.Pimiwsma...... = e :
HHHEAEEAH HA R | ] Radio Cabinet (xamn...... gy SN =
B oEEEaEaE Nl ;Lm AT R T A Catalogue  1apDRESS,. Pr. W, 11711733
00 HHHHH 1
EESNEEEOEEY ANE 11 T
oo FEEEHH gse ! MICR
EEREREREOP AT S T ,
HRE OPHONE BUTTONS 1/-
400 -+ 4 @
szmEm 74 HHTE Volume Control 64 No. | Speech Pendant, Mike 6/6
RN {1 RN _U B ,t [ BR : Micropbooe Carbon Grapnles, In
g T INEENNENNRE glass capsule, enough for four bute
sus InE P I T IBEEET tons. Grada No. 1, 8d.; No. 2,
‘AV 3 [ 1 I IBEEEY Mcdtam, 1/-; No. 3, Fine, 1j6;
900 —HHH = + INEEES o Carbon, s0lid  back, blocks, 3d.
A-l T o 1 J:}- H Mouthpleces, curved or straight,
A+ H a = 1 T 10a. Carbon gdiaphragm, S55mjim..
HHH -
sop LU | 1 1 11 1 4d, Panel brackets, pivoted, 5f-.
Q 20 30 80 20 100

-0 50 60 0
DIAL READINCS
Fig. 4.—A calibration chart for use with
the meter.

farge as possible, and make the dial reading
scale such a size that the reading on the

graph is as accurate as the dial reading. If|

you can read to a quarter of a division on
the dial, make your graph so that it can be
read to this accuraoy.

Using the Meter

So much for the calibration of the meter.
In order to use the meter to measure a
wavclength of a station switch it on, wait
for about a minute for the filament of the
valve to reach a steady state and then
adjust the current to the same value to
that at which the meter was calibrated. If
the wavelength is in the long waveband it
can be read off directly from the chart.
If in the medium waveband a multiple of
the actual wavelength will be found. If
the approximate wavelength is known it
will be easy to find which harmonic is
being used by trial and error. If the wave-
Jength is absolutely unknown, however,
the following method must be used to find
it. Find a setting at the lower end of tho
oscillator dial which gives a harmonic
reading. Suppose this is on a wavelength
of 1,025 metres. Now increase the dial
reading till the next higher wavelength
giving a reading is reached. Look this up

(Continued on page 449)

{’ve stopped Resistor trouble. That
is, Eries (which 1 stand for) have
stoppedgit. Eries have superseded
all old-type resistances. They are
made to stop trouble. They will
never break down. Why? My
dear Watt-son, they are specially
impregnated so as to withstand
overload or humidity, They
caopnot fail. Ask your dealer,
Look for the Kits of Eries on

- his counter ; just the Resistors
you want-——easily selected.

s All values—Colour Coded

ERIE(

IMPREG NATED
RESISTORS

Write for new Colour Code Chart, FREE !
RADIO RESISTOR €0.,1, Gaden Sguare, Piceadilly, London, W .}

Reed Recelver
N {uaking, 8-,
Leatlet with diagrams free {f stamped
epvelope sent,

EROWN’'S BATTERY SUPERSEDER
maker B.T. from your LT 2Z-volt
battery octitlos and smoothed. 3 tapplogs with output
exactly suited to yoar set. Reduced from £3 127a 37 6
NEW AND GUARANTEED. From us only l

FRETS lor speaker panel (ronts or

bailles. Pine 8in. octagon, fn Hanged,

\biach moulded bakelite, as oo Brown's =
10-guinca sets, 1/~ oniy, Post free,
1/3. COQILS. C‘ossor 3-pin short-wave.
tj~ cach. Aerlal Reaction, Long, Bhort,
7 ud Mualtiple-tuning Coils, 2§ in. by 3H
M@0 3 tn, 1/6, Ribbed former, oniy 9d.
d4.M.9. tumng Long and Short-wave Aerial Band- ©
pass 5-n. Cobs {as Hustraled), Deed fepair, 84, post 3¢. g
Tapped Inductances, 13 in. by 44 in., 4 taps, 3/8, Tapped
inductances, 9§ to. by #im., with 7-stud'rotary switch, 5/~ [
1,000 Ebonita 6-ribbed smah 1§ fu, diameter, 1 io. long, 2d.

Star Reaction Tuners, brondeast band, pew, 9d. éach,
;zdranioh-umtone Couplere, usually 2/6, Major and Minor,

o CACH

FELLOWS’ 5-PIN AERIAL COILS 200/500. Listed, 5/6: Sale,
3/8 each. Large stock of varions makes of 8-pin calls at balf- price.
6-pin bases, 8d. leranie Glmba) Coils, f~. Holders, 2/~ Igranio
I'win Uni-tuone Couplers, 1),

Unit for Amplifier

Vario-couplers, 4/~. Two-pin Coils,
4d, Coil Holders, 2-way, 6. Three-way, 2/8, 12-tn. Bpark Coils,
23, AMedical Coil Bets, 8/6, 10/8, 15/- and 21/,
;’E‘IR%ANHTII:LA.GEI;{’# .‘m'hxgm;‘n,?:fel, Powertul horseshoe,
n. No. 1 is 8 ., No .0 2= 3 No. 3, § I, :
No. 4, § Ib, Li-, - e i
SPEAKER MAGNEIS. New Cobalt steel.
some 1933 Four-claw M.C. Bpeaker Perma-
gent Maguets at mannfacturers” price
PBOTO CELLS. Last chabce at sacrifice
pnecs of a few £3 Heht scusitive R.C.A. B&T
for 25/=. Holders, 1j-, and Brit, Talking
Pica., nt 18/-. 2/6 Bookiet rendy shortly
Deck moun.ed prisms. §/6 FPS. Lens
248, R.C.A. Micro Adjngters, 1)-, Exciter Lamps, 3/8.
(.ESDiM SELENTUM CELLS are Light-sensitive ltesistances with
z0ld grids mofsture-proct, 5/-, Mounted in
Bakelite Case. 7/6. Buper wodel In oxy-brass
oody, with window, 10f~.
FELESCOPES, Cooke Monocular, with O-mile
tanre-finder Acale, as flins., k7/8, 24 in. Naval
Junsiubt Telescope, 8 Iba. 17/6,

ELECTRADIX RADIOS,
218, UPPER THAMES 8T., LONDON, E.C.4.

We are ablo to offer

14/ A st

opportmity

g
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means

SATISFACTION

Highest quality work-
manshi est materials—
and years

specialised experience all
contribute to the urassail- A
able positiosi held by Polar o
to-day-—~your guarantee of
satisfaction.

POLAR No. 2 S.M.

Fast and . 5.
Made in hard aluminium =%

with  brass  pillars for ﬂ"";:

slow motion. B ¥

rigidity. Ball bearings.
0005, .0003

POLAR DIFFERENTIAL

Insulated spindle.
Supplied, with knob.

5 3/

Improved design.

00015
.0001

PRACTICAL WIRELESS

POLAR DISCOMPAX

Combined slow-motion drive and
condenser. Fitted with steel bracket
for baseboard mounting. With
escutcheon, knvb and lampholder,

0005, 0003, .00013 5, .
and lampholder.

t'ﬂ
P I

POLAR APERTURE

Latest design. Slow-motion control,
Baseboard mounting. Pleasing
appearance. With escutcheon, knob

WINGROVE & ROGERS, LTD.,,
188/9, STRAND, LONDON, W.C.2.

*Phone © Temple Bar 2244/5/6.

Old Swan, Liverpool.
3991.

Polar Works
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THE NEW

For all standard
and all recent types
of Blue Spot M...
Speakers, 66 R
Units and Cabinet
models. This
new Class B
Uait can be fitted
in a few seconds,
in the case of
Rlue Spot Speak-
ers  simply by
means of boits
which bind unit and speaker togethér as a
complete rigid unit. Tle aszembly will then
Bt inside any Blue Spot Speaker ‘cabimet.
Among the features are 'TONE CORTROL
to match Unit with 'Sely peovision Pow:Grid
Bias ¢for- Class B valve when required, -and
EXTENSION SPEAKER . PLUG. The complefe
aait *is-of saperior manufacture throughoat apd
being made of metal is practically unbreakabie.

’
SEND FOR IT ON 7 DAYS TRIAL
Send only 3/6, if satisfied pay further 5/- at once, then 8 monthly payments
of §/-. (Cash in 7 days, 43/6.) "WITH OSRAM B21 VALVE, but without
Speaker., Sent carefully packed and carriage Paid, .
Model 45 P.M. Send 2/6 for 7 days® trial, if
_satisfied, further 5/- at once, then 6 monthly
payments of 7/6. (Cash in 7 days, 45/-).
Model 29 P.M. Send only 2/6; if satisfied, further 5/-
E. J. HERAUD, Ltd., Dept. P.31, NUMBER ONE, EDMONTON, LONDON, N.18
'Phore: TOTtenham 2256, Satisfaction or Money Back Guaranteed.
Branches : 18/82, Fore St., Edmonton; 77, West Green Rd., Tottenham ;
34, St. James Sti., Walthamslow ; and 189, Heriford Rd., Enfield Wash.

Flue Spot 45PM fitled t0
Class B Gutput Stage

BLUE SPOT SPEAXERS
at once, then § monthly payments of 5/~, (Cash, 32/6.)

e e e
The SCIENTIFIC MICROPHONE BUTTON

HAS A HUNDRED USES.

The genuine scientific Microphone Button is
supplied completc with Flex, Tags, Screwed
Back and Locknuts, for fixed or adjustable
mounting, ready for immediate use. It is a
simple and {nexpensive gadget, which can be
used by any movice to demonstrate the

wonders of sound.
F- J. cAMM,s It provides an end-.
“ORBIT 3”

less source of amus-
ing and instructive
experimentsin hotne
broadcasting, relay-

inf,:Tl music, dletect.ing

an overhearing.,

“ The wonders | WE CAN SUPPLY baby étl:aimf
ot the s, etc.

Microphone.” ALL COMPONENTS

This book | COMPLETE KITS

explains in

simple  lan- | QR SEPARATE,

AN thcf C.0.D IMMEDIATE

science o .0.D. i

sound. Over L T

25 diagrams

and illustrations of numerous

useful and interesting
experiments. 6!).

A FREE GIFT

This is the little
of this book will be made to all ;’r‘i::(“ that does th:

purchasers of the Scientific
Microphone Button until Nov. 30

Scientific Supply Stores

(WIRELESS) LTD. (DEPT. P), 126, | Hcrophone 3 / 6

‘Button -
Newington Causeway, Southwark, Fost free, or G.0.D.

LONDON, 8.E.1. Phone : Hop 4177. iuaranlced.

The Scienti fic
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QURMEWS ON
RECEIVERS

The GE.C. Superhet Five

O matter what views.one may have
on the controversy of straight sets
versus superhets, it is an undisputed

'.fa,ct that as far as this season is concerned
the superhet has come very much into
favour. Many manufacturers’have developed
models to give the highest possible standards
of reception, and as a result of the tests
wo have just made, the G.E.C. Superbet 5
must be included in this elass.

It posscsses a far greater degree of
selectivity, power, and flexibility of F control
than would seem possible in a model priced
at 14 guineas, and when this is coupled with
a first-class appearance, together with good
quality of reproduction, it will be appre-
ciated that the set is quite outstanding.

Modern Lines

Five valves are included and their
respective designations and functions are as
follows :—

M.S. 4B. Screen-grid Second Detector.

VMS4. Secreen- ond intermediate fre-
quency. amplifier.

M.S.4B. Screen-grid first detector and
oscillator.

M.P.T.4. Super-power pentode output
valve.

U 12. Double phase rectifier.

The first three valves are housed in
screening cans, and, of course, the set is
built' on modern lines with an all-metal
chassis construction, the screcning being
very .thorough throughout. A polished
figured. walnut cabinct accommodates the
set, the top and front being made from one
piece of wood to preserve a continuous flow
of graining.

At the back is a mains terminal board
with a movable pronged link which can be
inserted beneath the appropriate screw for
the set to be matched up to the house mains
rated voltage 190/210, 210/230 and 230/250.
Ag the consamption of the set is about
70 watts, approximately fourteen hours
running i1s obtained for the cost of one
unit of electrieity.

Internal Aerial

The receiver is designed to cover the two
usual wavebands, namely, 200 to 550 metres
and 1,000 to 2,000 metres, the right-hand
knob effecting the wave change, and also
bringing the set into the proper condition
for gramophone pick-up working when
desired. The centre knob operates the
ganged eondensers, a pointer moving over
an Hluminated scale having the principal
broadeasting stations indicated in their
corvect tuning positions, British stations
being shown in red.

When tuning it is necessary to exercise-

care and to sec that the desired station is
tuned in to the loudest point, the volume
being adjusted through the medium of the
combined on-off switch and volume control
knob situated on the left. On test it was
found necessary not to increase the volume
beyond adequate room strength, otherwise
the recciver became overloaded, with
eonsequent” distortion.

For the reception of strong * local™
stations, an internal aerial, consisting of a
short length of vertical wire  anchored to the
top of the cabinet back, is included.
Naturally this internal aerial gives only a
fraction of the efficiency of an ordinary
aerial and earth system. During the course
of some very stringent tests made on the
set, however, a length of wire (about 15ft.)
tucked behind the picture rail and using no
earth, proved sufficient to bring in about
forty stations at full loud-speaker strength.

Refinements

Coming now to the refinements, we have
first of all the variable tone control. This is
effected by adjusting a knob in the centre
of the loud-speaker fret. Anti-clockwise

The G.E.C.
Superhet Five.
rotation  renders  the reproduction
 brighter,” while turning the knob in the

opposite direction gives the reproduction a
deeper tone and tends to reduce the baclk-
ground noise which is sometimes ex-
perienced when receiving distant stations.
Naturally, this control can be sot to suit
the tastes of each individual listencr, but as
a general rule it was found that the knob
turned anti-clockwise for specch, and
clockwise for music, was preferred.

Provision is made whereby a speaker of
7,000/10,000 ohms impedance may be
connected to the set for use at a point
remote from the instrument. Both speakers
function together, but when desired the
gilencing key is brought into commission,
and this disconnects the internal loud-
speaker,
Extreme Simplieity

Anyone who handles this set cannot fail
to be impressed with the extreme simplicity
of control, and this is a feature which is
sure to commend the instrument for general
household use. The selectivity is particu-
larly fine, so that the tuning operation has
to be carried out very slowly to ensure
that no station is missed.

Reproduction is well up to a high
gtandard.
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F.J.CAMM'S

Guaranteed

STANDARD KIT £4 113

DE LUXE KIT £5 8 3
3 Valves £1190

FOR FULL DETAILS OF THE “ ACE ™ STANDARD
AND DE LUXE “ORBIT ** KIS see page 356 * Frac-
tical Wireless ** for 4tb November, any component sup=
plied separately,

NOTE.—Owing to a printer’s error the follow.
ing ermta ocx,urred m our advertisement : —
J. B. Nugang shoul J. B. Uniture.
Yariey DP44 should mad BP 27.

THE “ACE" “*ORBIT " KITS ARE OUR SPECIALITY
BUT WE CAN SUPPLY ANYTHING RADIO
wssgg«e%sz ALL-METAL A.C, MAINS SUPEE-

WESTINGHOUSE BATTERY MODEL SUPER-HET KIT.
meINGEAOUSEAIUléASS B H.T, ELIMINATOR KIT
Ok

WESTINGHOUSE STANDARD ELIMINATOR KIT
Fos A.C. MAINS.

(Blgs print, constructional details and price list Is, 3.

each. post free, or complete set of four, 4s,, post free.)

“ACE * 8,T, 500 DE LUXE Kit, with Vakves 37 17 9

MANUFACTURERS’ RECE]VERS +—PYE, R AERO-
DYNE, R. G. D.. BLUESPOT, PH!LCO BUSH

. _etc., SUPPLIED AND MAINTAINED,

WRITE FOR DETAILS,’

ACE.* ORBIT ** D. C. MAINS UNITKIT .. £3 0
ACE “ ORBIT » A.C. MAIN3 UNITEIT .. £3 11 o

MARCUS OVERTON

RADIO LIMITED
62, BOROUGH HIGH S'I‘REET,
TRADE SUPPLIED

LONDON BRIDGE, S.E.1
ST TSR

£

LNV R R s
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*Phone ; HOP 4431

'=_ .

Your wireless

licence covers

the World—
why not your Set ?

Your wireless licence allows you
to listen to the whole world, but
are you getting your money’s
worth ? Is your set capable of
receiving programmes from the
whole world ? Broadcasts from
America, Canada, S. Africa,
Australia and Russia are all
within your reach if you fit an
Eelex Short-Wave Convertor to
your present set.

This remarkable invention
enables Jyou to receive stations
between 16 and 190 metres. You
can double the enjoyment of
your wireless with an Eelex 4
Short-Wave Convertor fitted to
your present set—no alterations
necessaty, Makes your set a
Super-Het.

Send for Booklet No.
giving full particulars. valve).

J- J. EASTICK & SONS,)
BUNHILL ROW, LONDON, E.Ct.
Met. 0314 (6 lines).

52/6
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HORT-WAVE reception is often de-
scribed as a very specialized branch
] of radio. The gooner this illusion is
dispelled the better, for there is absolutely
no reason why the ordinary non-technical
listener should not obtain results in every
way comparable with the performance of
his normal broadcast set. Nevertheless,
it is true that various snags present them-
selves to the novice which, at the outset,
‘are liable to damp his enthusiasm rather
severely. There are three difficulties which
.we all come up against, novice and expert
‘alikg ; I refer to © hand-capacity,” * blind
spots,” and “ threshold howl.” None of
these is by any means an insuperable
‘difficulty, and with a little patience can
be easily cured.

Hand Capacity

To take these troubles in order, we come
to “ hand-capacity.” At some time or other
we have all tuned in a station very nicely,
only to find on withdrawing our hand from
the dial that the tuning is completely
upset ; this is due to the unintentional
capacity of our bady which is applied across
the tuning condenser. An expert skilled
in the art of tuning will allow for this by
tuning just slightly above the correct
tuning point on the dial, thus balancing
the hand-capacity effect. Needless to say,
although this is not a difficult matter on
medium-waves, when we go lower down
the scale we find that tuning in this way

loac&'nj Coct,
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calls for a great deal of patience, bearing
in mind that on short waves a small
increase in tuning capacity can. make an
almost incredible change in frequency.
A very great improvement can be made

ort Wave
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ection

found in fitting condensers of the type
which utilizes its own metal end-plates as a
screen, the moving vanes being connected
to this, and so to earth.
Hand-capacitt{ntroubles are often due to
H.F. currents finding their way into the
L.F. part of the set. If this is suspected,
try the effect of fitting * grid-stoppers,”
and connect H.F. chokes in each ’phone
lead as shown in Fig. 1. H.F. energy
in the ’phone leads is a fruitful source of
trouble, and may be detected by tuning

in this direction by fitting extension - in a carrier wave, and touching one of the

handles to the
tuning and re-
action condensers, / \]
thus removing as "

far as  possible \
|
|

output terminals; any change in
the heterodyne note is a sure
indication that an H.F. filter is

necessary.
Blind -Spots

e now
come to “‘blind
spots,’’ or
“holes” in
the tuning,
another very
worrying pe-
culiarity to
novices. The
symptoms of
this trouble
are complete
failure of the

0002 Mry.

Vve

Fig, 1.—To prevent hand-capacity offects a *‘ grid-stopper * may be employed.

the influence of the hand. It used to be the
practice to construct all short-wave sets
with metal panels, the moving vanes of
the condensers being connected to this,
and thence to earth; thus there was a
complete electrostatic shield between the

-operator and the set; theoretically, this

should result in complete tuning stability.
Sometimes it was an unqualified success,
but equally often it was a
failure. On these very high
frequencies
there is no
guarantee
that because
you earth
one end of a
metal panel,
§ the other end
is at the same
potential. It
i3 very cer-
tain that a
long earth
lead will
make a metal
panel worse

Max.

frequency

Fig.2.— To

than useless.
A solution to
the whole
problem ean
usually be

the

vary
of the acrial
circuit a loading coil may be connected in series with the
L agerial lead.

Fig. 3.— Adjusting the grid potential by means

sot to oscillate at certain spots on the
dial, or, at the best, an abnormally high
feed-back is required to obtain adequate
reaction. To explain this, we must
digress for a moment. Any aerial, whatever
its length, has a certain natural period
of vibration (electrically speaking), which
is dependent on its physical dimensions,
ifin free space, and, in addition, its capacity
to earth under normal conditions. Should
{Continued on page 443)

of apolentiomeler.
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Practical Wireless writes:
“ There is no doubt that the
Courses have been prepared in a
most ‘masterly fashion by men
who know what they are writing
about. The Principals of the
College are in constant touch-
with leaders ifi the radio industry
and can, therefore, cffect intro-
ductions™ which can be of the
greatest assistance to students.
A recommendation from the
College direct to an cmployer is
not only a guarantee of the
‘student’s traiming, but also con-
firms his determination to qualify
for a good position. The student
is assured that the College iill
use its influence {0 the utmost
to help him to succeed.”
- Amateur Wireless,” “ Popular
Wireless,” ' Wireless World
and other publications also testify
to the excellence of T.C.R.C.
training.

Fathers!  Prepare your sons

for well-paid jobs.
Fathers who are faced with the
problem of finding employment
for their sons should send for our
Prospectus. Radio and its allied
industries offer unlimited oppor-
tunities for boys and young men
who are ambitious. Qur training
will equip them for well-paid and
progressive positions and will
provide them with an intense
interest to occupy their spare
time.

Individual training by experts.
Our Chief Technical Contributor,
Mr. G. P. Kendall, B.Sc., needs
no introduction. He is an
authority on technical and com-
mercial radio. Both he and our
Director of Studies have proved,
by their own achievements that
radio offers wonderful oppor-
tunities to trained men. ach
student is treated as an in-
dividual and the number accepted
is limited in order that each
student may be given personal
attention. All communications
are sent in plain envelopes and
students study in the privacy
of their homes. Age and cir-
cumstances are no obstaclc—\ve
have students of all ages and in
all walks of life. Our fees are
extremely reasonable and can, if
desired, be paid by instalments.
One fee covers the complete
training ; there are no additional
expenses, except postage.

POST COUPON
NOW AND TAKE
THE FIRST STEP
TO SUCCESS

& PROSPERITY !

l Occupation.,....o.v... LI R S T T n o L B0 L b o Age ..

PRACTICAL WIRELESS

IG P

Radio offers rich rewards to the trained man. Itis a ficld of tremendous
and unlimited opportunities. Broadcasting, television, talkies, cathode
ray, air traffic and the whole of the electrical industry, quite apart from
the actual radio industry, are becoming vitally linked up with radio
science. In less than ten years over 150,000 jobs have been created.
Already there are over a thousand men earning more than £2,000 a year
and over 25,000 earning more than £500 a year and these men are doing
interesting work that you would call a hobby.

YOU CAN QUALIFY FOR HIGHLY -PAID
WORK

Trained men are urgently wanted and we can give you the sort of training
that employers demand. The T.C.R.C. Radio Correspondence Courses
are prepared and conducted by men who have themselves made gcod
in the Radio Industry and earned four-figured salaries.

FULL TIME EMPLOYMENT FOR TRAINED
MEN

Our Director of Studies and his colleagues are in close touch with leading
radio employers. Every student obtaining over a 709, pass on completion
of his studies is guaranteed introductions to suitable employers and is
given valuable help in obtaining the sort of work he wants.

TURN YOUR SPARE TIME INTO MONEY

If you do not require full-time employment, we can train you to earn
money in your spare time. Set Designing, Inventing, Demonstrating,
Installation and Maintenance, Servicing, Set Building, Writing for the
Press, Mail Order, Accumulator Charging and many other interesting
occupations which will not interfere with your ordinary cccupation
can bring you in additional money. You can make your hobby pay and
derive much greater enjoyment.from it. We will teach you how.

ACT NOW ! SUCCESS AWAITS YOU

We train students of all ages. We can train you. Our Prospectus
contains full details of the opportunities that radio offers and explains
how we can train you quickly to become a radio expert capable of demand-
ing big money. T.C.R.C. Training is intensely interesting—nc foreign
text-books, no obsolete theory or dull drudgery, no additional expenses.
You will enjoy studying.

Our Courses cover the whole theory of radio and include practical
instruction. They are always up to date and contain instruction on all
thelatest developments of radio. Every studentis treated as an individual
and additional instruction and advice is given him to suit his particular
needs.

Send for our Prospectus now.
place you under no obligation.

It is free for your asking. It will
You will not be pestered to enrol.

FILL IN AND POST COUPON NOW
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rainedRadioMen

MR. R. H. BRADLEY Director of
Studies.

Mr, W. S. VERRELLS,
Managing Director of E. K.
COLE LTD., Manufacturing
EKCO RADIO, writes :

“ Therve can be no doubt as to
the urgent necessity for such a
College, and I heartily com-
wiend your enterprise in spread-
ing wiveless wisdom in this
wmanney. Theve 1s a great
SJuwure in radio and the men
who take the trouble to study
and specialise will find their
progress assurved. I know
that those who complete the
thovough Course will "be well
equipped with the valuable
knowledge so essential to the
modern radio cvaftsman.”
Another leading Radio
Manufacturer says :

“I have always experienced
the greatest difficulty in finding
men with a sound lechnical
and commercial knowledge.
Your Courses fill an essential
need in the radio field.”

Service Manager writes :

** Technical training on the
part of the radio dealer ov his
assistant  has been an ad-
vantage in the past. It is
sow becoming a necessity.”

r————————,————-—--—————————————————-—-—a

' : TECHNICAL & COMMBERCIAL RADIO COLLEGE, Lloyds Place, Blackheath, S.E.3.

Please send me, free, full details of ‘the T.C.R.C. Radio Correspondence Courses and tell me how I can qualify for

I highly-paid employment, as well as making money in my spare time.

P.W.3, (}d stamp if posted iu unsealed envelope.)

|
|
.............. 5
|
|

e e S e S ———— — — e " S— i —— — v
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YT INTERFERENCE

SPECIFIED FOR THE
“ORBIT 3" DINITEL Y STOPPED !

90%, of local interference,
noises caused by electrical
apparatus such as lifts, motors,
flashing signs, trams, etc., are
picked up by the aerial down
lead. The “RADIOFORMER?”
systems your set employs. comprising types A and S

%, . “Vn < -
COMPLETE wrr" n'wm;m" =1 with shielded down lead entirely

secarely to zerial. Lead in eliminate these noises and

“MICROLODE"” UNIT LIRS e pure teception possible.

for Get a “RADIOFORMER” Kit to-day and
ACCURATE MATCHING. | || cmioy listening.

you are ouuding the * Orbit 3 " you munst
have the W. B. ¢ MICROLODE' mode!
. PM3A—the ooly Speaker specified by
the designer, Mr, F. J. Camm,
With any Set this Speaker will
give amazing sensitivity and
volume because by s simple .
switch adjustmeni you obtain
tERIECT.Y TRUE MATCHING,
no maiter which of the hundred
different output valves or ontpat

The well-known Mail‘ Order House of E. J. Heraud, Lid., E
offers the W. 3, HICROLODE * tod] PMIA ipauker on Redialomact Bitscondt | Somifans o 7/6
straightforward easy terms and guarantees Satistaction *
or -your Money Back, Send for it on 7 days® trial. Set Transiormer, 7/
r - Emewme-- Type S.. o0

The British qulo WAI‘E!
H UNIVERSAL ETER s v, 50ft. Shielded 4/6
D the only popular priced T T e Cable .. .

i shielded cable,
a instrument testing resistances E - 100it. 8hietded
SEND ONLY 2/6 tay swell s bakteries, vaives. but with 1001, 27 [« gt Shierdedig/q

circult, an components:

H .

1 4 readings on one dial.

Cash or C.O.D.
Carriage Paid.

FOR 7 DAYS’ TRIAL

{f satiafied pay further 3/8 at once, then 8
mouthly paymeots of §/-. (Cash, in 7

SEND I,s Radioformer, Type 8. Fitied to set
ONLY P lied
days, 42/-). Approzimate measuremente:— 0 at. applied for.
Dismeter of Cone 8ilns for 7. daya’ tral, if eatisfied

Overall Diameter Slns: : '::;;:lhejt; pﬁ%l;;s!i ol}y 2[?3 :
Overall Beight 9ins. (Cash 12/6).
Overall Depth 5iins, l P -

€. J. HERAUD, Ltd., Dept. P.30, Number One, Edmonton, London, N.18

'Phone: TOTtenham 2256. Established 34
Branches T8/82, Fore St., Edmonton;-77,West Green Rd., nT(:timham,ym" RADIOFORMER LIMITED, YORK WORKS, BROWNING ST.,

34, St. James St., Walthamstow; and 139, Her;ford Rd., Enficltd Wash, S.E.17. Tel.: Rodney 3573

Mntricate Jeducimn%is on,
BUT THE ‘ALL-IN-ONE' CONFIRMED IT.

“ A broken-down grid-bias resistance is a fault that, normally, would need some

locating, Doctor, but with the aid of an * All-in-One’ Radiometer it took me very

little time to test the whole set and eventually narrow down the field until the real
culprit was revealed.”

If YOU possess a radio set you should also possess an
¢ All-in-One” Radiometer. With this wonderful instrument
you can always keep your set in 1009 condition.
It tests everything quickly and surely,
enabling you to keep the set up to
par at all times. Ask to see it
demonstrated at your radio
dealers, or write direct to
PIFCO LTD., High Street,
MANCHESTER, or 150,
Charing Cross Road,
London, W.C.2.

Standard Model ¢ All-in-One’’ De Luxe Model, for Battery
Radiometer, for Battery Sets Sets, Electric Keceivers, and
Mains Units

only, as shown here ,
Price - - - '26 Price - = £Z:2
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SHORT WAVE SECTION
(Continued from page 440)

the receiver be tuned to this critical fre-
quency, the aerial will absorb energy from
the oscillating detector ; the latter will,
therefore, have to overcome the losses in
the aerial in addition to the losses in the
tuned circuit; furthermore, the same
thing will occur in a lesser degree on the
harmonic frequencies of the aerial which
are exact sub-multiples of the fundamental
frequency. To cure this trouble, we must
cither very much reduce aerial coupling,
or shift the frequency of the aerial. The
means of reducing aerial coupling will be
obvious, but an alternative method of
altering the fundamental aerial frequency
by the simplé expedient -of connecting .a

PRACTICAL WIRELESS

NEUTRALIZING CIRCUITS
(Continued from page 406)

Increasing the resistance of the input
circuit acts as a deterrent to oscillation
from the fact that the amount of energy
fed back is less capable of overcoming
the damping losses. Applying positive bias
vo the grid may also be tried ; this may be
effected by connecting the filament terminal
from the input circuit to the sliding contact
of a potentiometer connected across the
filament battery. It should be pointed
out, however, that in the whole of the
suggestions put forward there must be a
reduction of amplification.

The Neutralizing Condenser
The neutralizing condenser can be used
in some form of neutralizing circuit so that

Q002 MFdY VO02MFAL.

1oading coil in the lead-in may be tried.
(See Fig. 2.) It is worth while preceding
the detector by a screened-grid stage
even if the actual gain is negligible, for by
this means the aerial loading is entirely
removed from the detector, and the blind
spots will disappear ; furthermore, an H.F.
stage on the short waves is by no means a
passenger nowadays.

““ Threshold howl “ is so. called because
it occurs on the threshold of oscillation,
and as the efficiency of a_short-waver is
dependent entirely on the adjustment of the
detector to this point, the whole performance
of the set is ruined if this trouble is not
removed. An unsuitable detector valve is
often the cause, and substitution of various
types should ‘be tried. = More often than
not, however, it will be found that the
valve is working under -wrong conditions;;
although rectification is at its best with a
high positive grid potential, it will be
found that threshold howl often entirely
disappears if the bias be reduced. This is
conveniently arranged by adjusting the
grid potential with a potentiometer, as
shown in Fig. 3. The by-pass condenser
is important and should not be omitted.
If the sot does not yield to this treatment,
try experimenting with different values
of grid-leak and condenser, and, more
important still, use no higher H.T. than is
absolutely necessary for good oscillation.
The egress of H.F. energy into the L.F.
department can be a prolific source of
trouble in this direction as well as from the
hand-capacity point of view. As explained
above, a well-designed filtering system will
work wonders. A more elaborate system
is shown in Fig. 4.

Fig. 4.—An elaborate circuit which should prove extremely

efficient and stable.

the amplification is not reduced. The object
of the condenser, or more than one con-
denscr may be used, is to produce an equal
but opposxte reaction effect to that which
exists in the valve by reason of the inter-
electrode capacity reactance between the
anode and grid. A typical circuit is
illustrated in Fig. 4.

It will be scen that the inductance of
the anode circuit is tapped at mid-point,
the tapping being led to the positive side
of the HT. The neutralizing condenser,
C., is connected to the upper end of the
anode inductance. The inductance may be
in the form of the primary coil of a trans-
former (as shown), a choke coupling, or
the inductance arm of a tuned anode
coupling. The fixed condenser, C, repre-
sents the inherent rcactance of the valve
the effects of which have to be neutralized.

It will be secen that the energy conveyed
through the respective paths of Ci and C
passes to' the grid circuit from opposite
ends of theé output coil. The potentials
across the respective halves of this coil
are about 180 degrees out of phase, so
that the cnergy through C, and C are
approximately opposite in phase so that
they tend to neutralize each other. If,
then, the capacity of O is adjusted until
it is equal to that of C, the effect of the
latter is completely neutralized.

50 Tested Wireless Circuits 2/6, or

2/9 by post, from Geo. Newnes, Lid.,

8-11, Southampton Street, Strand,
w.C.2.
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EASY TERMS

> The very latest Radic sets, loudspeakers

’ and kits supplied on the lowest monthly
terms. Strict privacy. Prompt delivery.

> All carriage paid. Price list free.
LISSEN SKYSCRAPER ALL-WAVE FOUR
KIT, with valves. (World-wide reception guaran-
teed.) Cash Price £5/12/6, or 10/« with order and
t! monthly payments of 10/3.

> Ditto, but_ including eabinct and M.C. Loud-
speaker. Cash Price £8/2/6, or 14/- with order

’ and 1} monthly payments of 15/-.

P W.B. MICROLODE PM4A moving-coil unit

with transformer and ipecial matching switch.

Cash Price 52/2 0 or 5/1 wnh order and 8 monthly
payments of 5/1.
ATLAS CA25 H.T. ELIMINATOR, output 25 ¢
H.T. tappings. 2 variable. Cash Price
' 52/19/6, or 5/- with order and !l monthly pay-
ments of 5
EXIDE |20—voh (5,000 M/a) H.T..ACCUMULA-
h Price £3/ IJO or 7I- with order and
’ ” momhly payments
’ BLUE SPOT 99 PM. UNlT (The finest perm.
magnet unit availahle). Cash Price £2/19/6, or
5/= with order and |} monthly payments of 5/6.
> NEW BLUE SPOT CLASS B OUTPUT
' E (ust released) including Osram B.2I
vulvc Cash Pricc £2/3/6, or 5/« with order end

8 monthly payments of 5/4.
’* Interesting descriptive leaflets of any of the above
» free. To avoid delay, will customers kindly send ‘
'Phone :

» first payment with order.
N Estd. 1925 EE A3 National 1877, ‘

I.ONDON RADIO SUPPLY
MPANY

11,0AT lANE NOBLE STREET-LONDON;E-(-2

o .A.A-AAMA PV W W

AAAAAAAAA_A

VN

FOR THE

“ORBIT?”

kD.210 Special Det.

with electrode inter- ¥

nally shielded ..... 5/6
*k V.S 210 Vari-mu %

H.F."Amplifier..... 10/6
3 Y.220. \lulu-gdd, o

low consumption... 12/6
H.210. Grid Det. or Os-

ciliation in Super-

1 4/6
L.210. 1st stage L.F.

Amp. or Anode Bend

Det. and Driver .., 4/6
P.220. Power Valve.. 5/6
PP.220. Super Power

Vaivey ... .. Sz 6/6
P.X.230, Super-Super

Power Valve ...... 16
$.G.210. H.F. Ampli-

fier. Low currcnt

consumption . ..... 10/6
Z.220. Multi-grid large

power output Q.P, P 12/6

B.220. Class SEB3 'y’

Anode—anode load

14,500, A.C. power

outputin milliwatts,

1250.0 ce0icnnaare 10/6
HIVAG VALVE GUIDE
“N.” It puts you right
when selecting the valves
for any type of Battery Set,

AIVAC

HiGH VACOJ® VALVE €O, LTD, 114-177, burr ngdon Ra., EC..




T.C.C.

ALL-BRITISH

CONDENSERS

THE TELEGRAPH CONDENSER ¢Go,, Ltd.,
Wales Farm Road, N, Acton, London, W.3.
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The SPECIFIED CONDENSERS

3 T.C.C. .1 mfd. Type 50 ..(each) 1s.10d.
2 T.C.C. 1 mfd. Type 50 ..(each) 2s. 6d.
1.T.C.C. .0002 mfd. Type ‘S’ ........ 1s. -3d.
1 T.C.C. .0001 mfd. Type ‘S’ «vuves.. ‘1s. 3d.

FOR THE

"ORBIT”

N up-to-date and highly efficient receiver such
as F. J, Camm’s "ORBIT” calls for fixed

condensers of unquestioned reliability, Without
hesitation the designer sa).'s "T.C.C. of course.”
He knows that every “condenser in the green case”
is the outcome of specialised work—that 100%
effort in condenser research is behind them. He
knows too, that every worth-while condenser
development has emanated from the T.C.C. Factory.
That is why he insists that you use T.C.C. Be sure
of your results- with your “ORBIT"—follow the

designér,

Q 3929
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This illustration shows the exceptionally
attractive style of binding case supplied.
It is of Rich Royal Blue art book cloth,
boldly lettered on the shelf and front
side with Peerless Silver Leaf. These
binding cases and semi-annual indexes
have been produced for the convenience
of the reader so that he can readily
turn up the particular article to which

he wishes to refer.

FILL IN AND
POST THIS
ORDER FORM

TO-DAY

Don’t hesitate, don't delay——bound
lmmedxately, before copies are lost or
damaged, ** Practical -Wireless " in
convenient Volume ‘form will find a
place on your bookshelf ready for im-
mediate reference at'any time. Do not
waste the money you have spent in

URGENT

So that you ‘shall not miss this |

opportunity of llavnng your ‘parts
bound at this special inclusive
prite, forward your copies (dated
March 25th, 1933, to Sept. 16th,
1933) of Volume Two for binding

The Bound Volume
of ** Practical Wireless."

purchasing your copies of “ Practical. TO~DAY, using the order form
Wireless "hby Om;it. below.

-tlng to ave t ~e ~‘.'l-l. { 11} [LEIT 7] 54

Volumes boun c! - INCLUSIVE ALL YOU

in the Publishers BARGAIN PRICE HAVE TO DO
For ot Tt OFFER Send your 26 cop-

service and good
appearance these
handsome binding
cases in Rich Royal
Blue Cloth with
Silver lettering and
design are ideal.

IMPORTANT

The Binding House of A. W. Bain &
Co., Ltd., have arranged to receive
and bind each volume of *
in the Publishers’ author-
Missing parts can be
obtained at post free rates from the

Wireless
ised Covers.

Publishers.

The cost of the Case
and Binding, in-
cluding Title Page,
fully eross-refer-
enced Index and

Return Carriage is

5'6.

m UK.

Practical

ies, clearly marked
with your name
and address (use

order form), to A.

W.Bain &Co.,Ltd.,
17-19, Bishop’s
Road, Cam-
bridge Heath, E.2,
together with P.O.
or cheque for 5/6.

Return carriage is paid on all orders
If parcels are not clearly
marked, the binder cannot accept
reSponmb:hty for delay or - loss.
Payments acknowledged and orders
executed in strict rotation. Average

time—three weeks.

with your copies of
““Practical Wireless”’
No. 27 (dated March
25th, 1933) to No. 52
(dated September 16th,
1933).
To

A.W.BAIN«Co,Ltd,

17-19, Bishop’s Road,
Cambridge-Heath,
London, E.2,

el

To A. W. BAIN & Co.,

enclosed

Please cross

]&Co/

Ltd.,
17-19, Bishop's Road.

Cambnidge Heath, London, E.2.
Please find P.O. (or cheque) attached for 5/6 to include cost of Cover, Binding,

Title Page, Index, and Return Carriage for Volume 2 of
in Rich Royal Blue Art Cloth.

Practical Wireless ”

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

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

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

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

awzv,

EDITOR RECOMMENDS this|
Simple Way of having
Yousr Parts of ““Practical

Wireless” Bound in
Convenient Volume Form.

-

eaw
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An Interesting

HE credit for the development of the
short waves must go first to the ama-

teurs. In the carly days of wireless
fading was not understood, and the refletted
“gsky-wave ”’ unknown, distance working be-
ing only thought obtainable by increasing the
strength of the * ground-wave” to over-
come the absorption of the earth. These
longer waves were of too great a commercial
value to be allotted to amateurs, and the
latter were given frequency bands in the
supposedly useless part of the spectrum.
Then * hams,” using very simple apparatus,
began” to obtain communication over
thousands of miles with only a few watts
in the aerial. This le(g to the development
‘of what is known as the * Short Waveband.”
Then, as these frequenocies were taken over
'commercially, so the everlasting urge to
be doing something new has led the amateurs
to study higher and still higher frequencies.
‘At present a considerable amount of work
is being done on five metres.

It is possible to produce electromagnetic
waves in the whole range down to visible
light. Straight oscillatory circuits can be
used down to 1} metres, but with these
very short waves, the radiated energy
is small because it is difficult to build tuned
circuits having sufficiently high impedances.
Also the time of flight of the electron from
cathode to anode approaches the time of
oscillation of the circuit.
wavelengths still the latter property is
made use of in the electronic oscillators of
Barkbausen and Kurz, in which the genera-
ted wavelength is determined by the dimen-
sions and disposition of the valve elec-
trodes and the voltage applied, frequency
inecreasing with increasing voltage. Waves
of five centimetres have been obtained in
this manner. Spark oscillators will reach
hmher frequencies again, and can get to the
'heat waveband.

Details of the Spectrum

The long waves extend from 30,000
metres to about 800 metres, and are
distinguished by the fact that they experi-
ence little or no fading. They are, however,
more troubled by atmospheric disturbances
which are generally of very long wavelength.

To get shorter 1

Reliable ranges of from 6,000 to 1,000
miles arc obtained, the dlstance decreasmg
with decreasing wavelength

The medium waveband goes from 800 to
about 150 metres. The fa.dmg effects become
worse as the frequency increases. The maxi-
mum ranges vary from 1,000 miles at 800
metres to 200 miles at 160 metres. -

When the short waveband of 100 metres
to 10 metres is used, the phenomenon known
as ‘““skip distance ” shows itself pro-
minently. At 100 metres the ground wave
exists for eighty miles, while communica-
tion can be held up to 1,200 miles, owing to
the reflected wave from the Heaviside Layer
At 40 metres, signals are heard from Q to
40 miles and from 400 to 4,000 miles, there
being this skip distance between where the
ground wave is completely absorbed and
where the reflected wave arrives back
to the earth.

RADIO FREQUENCIES

Account of the Development of

the Various Wavebands, and their Characteristics.
By ‘E. G. ROWE, BSc. (Hons), A.CCI.

short waves may be directed in any desired
direction, and focused to any degree cf
sharpness by simple reflectors and mirrors,
rgiving almost perfect secrecy if required.
Another useful assct is that they are
not affected by fog, rain, or fading.

The present extreme limit of frequencies,
that is, waves below a metre in length,
are sometimes known as ‘‘ microwaves >
from obvious reasons. '~ Successful com-
munication has taken place on 18 centi-
metres between Dover and Calais, while the
Pope has a regular telephone service between
the Vatican City and Castel Gandolfo, a
distance of twelve miles, operated on a
wavelength of 60 centimetres. These very
short waves offer tremendous possibilities
for future development. The table ap-
pended gives a general snmmary of the

radio spectrum and its characteristics.
WAVERANGE TABLE

Ultra-Short Region Wavelength| Frequency Reliable

Below eight metres is the |Waveband  m 2R - Characteristics
ultra-short region in which Card Lo LT e
the upward rays are not f
reflected by the upper layers, & 30,000 10 6,000 {:‘° skywave and
but pass right through, and 3 Static "&ffﬂ'.";ﬁ
are compl;tlel{ l(})lst;(.l Reoclll)- 1‘ 3,000 100
tion can only be had from the i
ground wave, the waves also A 200 = 1,000 r
travelling in straight linesto | = Fading effects
the horizon, and more or less 2 ~ * ety
obeying optical laws—being & 2y 100 &
obstructed by large build- :
ings, ete. The big attraction | — 100 2,500 0—80 | Skip distance
of th]ese ]ult-ra -x~shor1;hwaves;1 is, f 200—1,000 | gradually becomes
peculiarly enough, their £ el jjaportant
limitation. Differentstations § - i 603:3,%00 N®¥sise  for. night
do not interfere with each & working.
other even at very nearby \L 10 30,000
frequencies owing to their A i
limited radiation, and the T 8 37,300 Skywave is lost.
solution of the radio problem | £ RIS CETC0 e e
may lie in the reception of o ety L
programmes from a certain =z i powers only.
fixed number of big stations D3 70 cms. [ 450,000 No static nor
on the longer waves, and the = = noises.
relaying of them by every [z = 30 cms. |1,000,000 Rain and fog have
town’s seven-metre -trans- = ‘-—E-’ no effect.
mitter, each having about a ¢, ¥ 7.5 cms Present useful
ten mile range. These ultra- i

ASK YOUR

New (omplefe (atalogue -
of ‘Al that is best in Radio”

OR WRITE DEPI. P.W.
FERRANTI LTD., HOLLINWOOD, LANCASHIRE

DEALER
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—Dpes ‘yoi.lr' radio
& crackle!

SANOV-|
PLEASE GIVE
ENEROUSLY

S

The KB “ Rejectostat ”* helps you to suppress those

interfering noises caused by trams, signs, sweepers
and other electrical machinery, without any alteration
to your set. Ask your local KB Authorised Dealer
how a KB “ Rejectostat ” can be fixed to your aerial.

KB “REJECTOSTAT” UNITS—£1. 5s. 0d.
Special ‘shielded lead-in cable — 4}d. a yard

For radio at its best—you must hear K B—THE NEW RADIO
British Made by British Makers.

'---B_--_---I-_--------

CUT OUT AND POST TH!S COUPON

i
1 to Kolster-Brandes Ltd., Cray Works, Sidcup, Kent, :
Please send me full particulars of KB * Rejectostar™
1 : ]
: Name ........... o ]
I, Addressie i B B e L R . :
b il
: eal elape usi oy bl
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(EDESWAN
H.T. BATTERIES

A brass cap tightly affixed to the
carbon rod forms the positide
connection.

A substantial zine container which
Jorms the negative pole of the cell.

The cell is sealed by means of a The sac consists of a highly efficient
waxed washer over which paraffin depolariser, tightly compressed
wax is poured. This washer assists round the carbon rod, the whole
in geutralising the sac in the cell. being securely wrapped and tied.

An air space is left between the top Electrolytic paste of a special
of the sac and the washer to allow chemical composition which fills
A or the expansion of the electro- the space betwcen sac and zinc

Iyte during discharge. container and "activates the cell,

You can get Ediswan Batteries in all standard sizes including port-
able typés—Standard or Super Capacity—at the usual prices..

A waxed paper disc which in-
sulates the sac from the bottom of
the zinc container.

\

JA[R, THE EDISON SWAN ELECTRIC CO. LTD,
¢ PONDERS END, MIDDLESEX

EDISWAN-the Better Service Batteries

B.256
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¥ to men who
want careers

in the sign language
of the
Broadcasting Room

this symbol means

“Announcement.

ANNOUNGEMENT

The 1.C.S. Radio Courses cover every phase
of radio work, from the requirements of the
yvouth who wishes to make wireless engineering
his career to the man who wants to construct
and maintain a broadcasting set for his home.

The Radio industry is progressing with
amazing rapidity. Only by knowing thoroughly
the basic principles can pace be kept with it.
Our instruction includes American broadcasting
as well as British wireless practice. It is a
modern education, covering every department
of the industry.

OUR COURSES

Included in the I.C.S. range are Courses
dealing with the Installing of radio sets and,
in particular, with their Servicing, which to-day
intimately cong¥rns every wireless dealer and
his employees. The Operating Course is vital
to mastery of operating and transmitting.

There is also a Course for the Wireless
Salesman. This, in addition to inculcating the
art of salesmanship, provides that knowledge
which enables the salesman to hold his own
with the most technical of his customers.

We will be pleased to send you details of
any or all of these subjects. Just fill in, and
post the coupon, or write in any other way,
stating which branch of Wireless interests you
—the information you require will be forwarded
at once.

| Correspond Schools, Ltd.,

Dept. 84, Internationa! Buildings,
Kingsway, London, W,C.2,

Inter

Without costp or obligation, please send me full
information about the Courses I have marked X

IT COMPLETE RADIO

I RADIO SERVICING

I RADIO EQUIPMENT

1 RADIO SERVICING AND SALESMANSHIP

1 WIRELESS ENGINEERING

I WIRELESS OPERATORS
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r—Paraphase Amplification-,
A Novel System of Push-Pull Working. By A.L. CARY =

November 11th, 1933

P

VEN in these days of Class B and
Q.P.P. output circuits, to the owner
of a large mains unit the old form

of push-pull amplification has much to
recommend it. In a properly-designed
circuit harmonic distortion is reduced to a
minimum, and very good quality and
volume can be obtained.- Here is rather
an unusual system of push-pull working
which provides exceedingly good quality,
and which should appeal to all readers
who are intercsted in obtaining realistic
reproduction.

The underlying prineiple of all push-pull
working consists in dividing between two
valves the grid swing which would normally
be taken by one. This means that the
grids of the last two valves must be out
of phase, and is usually accomplished by

employing an input transformer having a |

centre-tapped secondary. There is, how-
ever, another method of putting the two
grids out of phase, which does not involve
the use of an input transformer, and which
is here described.

Principle of Working .
Referring to the diagram it will be seen
that the two anodes are fed through a
ocentre-tapped output choke or transformer,
and thus form, as it were, an electrical
balance ; when the voltage on one
anode falls the voltage on the other
one rises, and similarly
vice versa. Now, when
the voltage on the
grid of V, is in-
creased
the im-,
pedance
in the
anode
circuit
will
cause
the anode current
to rise, and hence
there will be adrop ¢ 4
in the anode vol- )
tage. It will thus
be seen that the anode of V; is out
of phase with its grid, and that the
changes in anode voltage of the two valves
will be reproduced in the resistance R
which connects them, which must be made
fairly high to avoid short-circuiting the
two anodes. The centre of the resistance,
which represents the pivot of our suppo-
sititious balance, will remain at a constant
level, and by attaching a slider S, any
A.C. voltage between zero and the maxzimum
developed on the anode can be tapped off
and applied to the grid of V;, and this
voltage will be of opposite phase to the
grid of Vi, as we have already seen. It
only remains to find the point on the resist-
ance at which the voltage developed will
be exactly equal to the signal voltage
applied to the grid of the first valve.

e, 8.~

Operating Notes

This, roughly,’is the principle on which
this form of amplifier works, but the article
would not be complete without some
operating notes. This circuit is best
suited to resistance-capacity coupling, and
this form of coupling has therefore been

illustrated. Suitable values for the coupling
condensers and grid-leaks are .05 mfd.
and 4 megohm respectively. The output
choke, or (as illustrated), the transformer,
should b¢ one of the ordinary push-pull
type, if possible with a tapped secondary
for matehing to the characteristies of the
speaker used.

The resistance R is the only component
which presents any difficulty at all, and
even here the difficulty is practically
negligible. The adjustment of the slider
is somewhat critical and yet the resistance
must total in all its length about 250,000
ohms. Probably the best way out of the
difficulty is to use a potentiometer of 50.000
ohms, and use two resistances of 100,000
ohms each one on either side of it.

Construction is exceedingly simple, and
no diffieulty whatsoever should be experi-

Lip=

The arrangement of the components for a
simple paraphase circuit.

enced in this direction. The valves

need not be exactly matched, though, of

course, they should both be the same

make and type.

The first step in the actual operation is
to alter the grid bias on the two valves
until their quiescent anode currents arc
equal. If a pair of matched valves has
been obtained this step is, of course,
unnecessary. Then the set should be
switched on, a strong signal tuned in, and
the slider of the potentiometer adjusted to
give the best results. An aural test is
perfectly satisfactory, but a more accurate
way is to join two high resistances in
series, connect the two ends to the two
anodes of the valves, and the mid-point
to one tag of a pair of phones, the other
tag being joined to earth. The slider is
then adjusted until the minimum of sound
is heard in the ’phones. Once the position
of the slider has been found it need not be
altered.

I have had this circuit in use for some
time, and it has given no trouble at all.
It is very simple indeed to build and
operate, and I can thoroughly recommend
it to anyone who is interested in obtaining
real quality reproduction from his set
with a modest expenditure.
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A DYNATRON FREQUENCY METER
(Continued fromn page 437)
on your graph, and let us suppose that it is
1,370 metres. Now the difference of these
two readings will give an approximate
idea of the wavelength being measured. In
our example the difference is 345 metres,
so that we can say that we are round this:
wavelength. A beiter estimate is then
obtained by dividing 1,025 metres by
three, giving the accuratc measurcment as
341.6 metres, or 342 correct to the nearest

metre. This method of measurement is of |

use down to wavelengths as far as two con-
secutive harmonics can be heard, which
was found to be in the neighbourhood of
70 metres. Accurate measurements can
thus be made from 70 to 600, and from
1,000 to 2,000 metres without the necessity
of changing any coils.

There is no reason why the same HT or
LT should not be used for receiver and
wavemeter, but do not use them both
together as the meter in the HT lead of
the wavemeter will be shorted. About
100 volts of HT should-be put on the
screen-grid, and 60 on the plate. Any
battery SG valve may be used, but a mains
valve is not recommended, owing to the
long time taken by the filament to warm up.

BAND PASS TUNING |
— £ -

OU have no doubt noticed that band-
pass tuning is not used nearly so
much at the present time as it was

a year ago. Perhaps you have also
wondered why ; I think the answer can be
supplied in the form of two names, iron-
corc coils and variable-mu valves. With
ordinary S.G. valves band-pass tuning was
a practical essential if the form of inter-
ference known as cross-modulation was to
be avoided. If a single tuned circuit was
used prior to the high-frequency amplifier
the modulation of even the weakest station
working on a close wavelength to the local
-was liable to be impressed upon the carrier
of the latter station, and as a result inter-
ference was experienced no matter how
selective the tuner happened to be.

The variable-mu valve, however, is
practically immune from cross-modulation
troubles (for reasons which have previously
been explained in these pages) and, there-
fore, a band-pass tuner preceding the H.F.
amplificr is not nearly so important. In
addition to this the present-day iron-core
tuner is appreciably more selective than the
previous air-core one of similar type, and so
the required degree of selectivity can almost
invariably be obtained by means of a single
circuit. A variation occurs in respect to a
superheterodyne receiver though, because
in that case a band-pass input circuit is
practically essential to prevent the diffi-
culty of second-channel interference.

A system which. is being adopted rather
widely in a number of selective receivers
having only a single V.M. stage is that of
using a single-circuit aerial tuner followed
by a band-pass circuit between the amplifier
and detector. This is an excellent arrange-
ment and has a good deal to recommend it,
especially in a set of the medium power type,
and is one I would advise you to try if you
are interested in the selectivity problem.
The single iron-core coil in the aerial
circuit provides an ample degree of selec-
tivity in conjunction with the V.M. valve,
whilst the band-pass intermediate circuit
prevents flat tuning which might otherwise
occur on powerful signals due to detector
overloadine.—(B.D.)
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f of importance to

ORBIT CONSTRUCTORS

Mr. F. J. Camm, a designer noted for originality, again signifies
agreement with other leading Technicians in the exclusive
selection of a WB. " Microlode ” Speaker for the
" ORBIT.”  Further proof of W.B. outstanding

= W e
superiority is unnecessary; but RO oo \‘n'\
h ’ oo up©
ere are a few users no oot A anetS
opinions :— 2 cn

" MICROLODE"
Model PM. 6
32’6 Complete

* MICROLODE"”
Model P.M. 4A
42’.  Complete

Whiteley Electrical Radio Company Lid., Dept. D, Radio Works, Mansfield, Notts.
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| [ Dubilier for

- m——e

4 uF 4/6 each
6 uF 5/- each
8 uF 5/6 each
Condensers
designed for a
maximum peak

voltage of
500 D.C.

When you are considering the use of Electrolytic

Condensers in your Receiver do not forget that
the Dubilier High Voltage Dry Electrolytic Con-
densers are used by set manufacturers of repute
and recommended by set designers to be the
finest Condensers of their type it is possible to buy.

Therefore, specify Dubilier when asking your
dealer for Electrolytic Condensers, and be certain
of complete satistaction.

DUBILIER

CONDENSERS

DUBILIER CONDENSER CO. (1925} LTD., DUCON WORXS, VICTORIA RD., N. ACTON, W.3

BE A REAL CONSTRUCTOR
E_._ MERELY AN ERECTOR

Pa). No. 369735
TRADE ENQUIRIES
SOLICITED

NOT

Have the pleasure and
satisfaction of winding
your own coils at less
expense, made possible
by the Wonderful

‘EWEBEC’ COIL FORMER
No slotting or drilling
required. Numerous
unsolicited testimonials.
Complete with |,3
winding diagrams

Terminals 1d. each. Fixing brackets with screw 1d.
28 D.B.C. wire 2 oz, 1/

Pull particulars 1}d. stamp,

Of all good wirelcss

dealers or divect from the Patenlees & Manufacturers:

THE EVINGTON ELECTRICAL MANUFACTURING CO.,
BECKINGHAM ROAD, LEICESTER.

The ONLY MAINS UNIT
“xoven  ‘Class B’

ENOUGH
Model BA.5S5. CONSTANT OUTPUT 130v.
AT ALL CURRENTS UP TO 55 milliamps:

TAPPINGS: 60/80v. S.G., 80/100v. DET., 130v.

Employmg entirely new priuciples and

circuits. For 50 cycle A.C. Mains. Price, 88,6d'

Cut out this advt, to-day and send for
illus. folder and regulation curve—FREE,
THE BRITISH MAINS UNIT CO., CROM-
WELL HOUSE, HIGH HOLBORN, W.C.t.

P Chancery 7054,

F. J. CAMM’S LATEST RECEIVER

(Continued from page 428)
insulating washers which are fitted. Now
mount the fuse- holder, choke,! and block
condenser, and hefore going any farther take
off the side runner to which the two large
fixed condensers are attached. Fit the other
parts, and the wiring may then be com-
menced.

Do not replace the side runner at this
stage of affairs. Carry out as much wiring
as possible, starting with the leads from
the three sockets. Leave the connections
to the two 2 mfd. condensers until last, and
then measure off the required lengths of
wire with the side runner held in position.
Attach the wires, and then screw the side
runner into its original position, when the
unit will be completed.

Installation, and a Warning

The unit is now ready to be fitted to the
receiver, but before doing so the user must
realize the fact that with D.C. mains one
of the actual wires is earthed. When the
unit is joined to the receiver, therefore, one
of the mains leads will be also joined to
earth, and if this is the negative lead, all well
and good. There is, however, a risk of the
positive being earthed, or some other scheme
being in force. Therefore, before fitting the
unit, the spare 2 mfd. condenser which is
specified should be attached to the rear of
the chassis of the Orbit receiver, and the
wire which at present is joined to the earth
terminal should bc passed to one terminal
on this 2 mfd. condenser. The other terminal
on the condenser is then joined to the earth
terminal. Thus, when the earth lead is
joined to the Orbit it will be connected »ia
the fixed condenser and a risk of shorting
the house mains will be removed. The
mains flex should now be attached to the
two vacant terminals on the fuse-holder and
inserted in a convenient mains socket. It
will be realized, of course, that to enable
signals to be received, both switches on the
cabinet, the one on the right and the one on
the left, will have to be operated, and this
procedure will have to be carried out when
switching off, or the accumulator will be
lefv on and will rapidly discharge. If no
signals are heard, the Mains Plug should be
reversed in its socket.

LIST OF PARTS FOR THE ORBIT D.C. MAINS
UNIT

One Peto-Scott * Metaplex’’ Chassis, 10in. by 7Zin.
with 3in. runners.

One Bulgin Skeleton Smoothing Choke, Type L.F.17S.

One Dubilier Type BE316 Block Condenser,

Three Dubilier Type BS 2 mid. Fixed Condensers.

Olv Bxillgin 50,000 ohm 5 watt Potentiometer, Type

One. Dubilier 30,000 ohm metallized Resistance
(1 watt type). J
One Dubilier 5,000 ohm metallized Resistance (1 watt

type).

One, Bulgm Twin Fuse Holder, Type F.11.

One Heayberd Mains Flex and Adaptor.

One Bulgin Toggle Switch, Type S.104.

One B.R.G: Component Bracket, Type 22.

Three Clix Insulated Sockets, Type 11 (b} (Two red
and one black). ire, Screws.

LIST OF PARTS FOR 'II‘VI-I{E ORBIT A.C. MAINS

One Peto-Scott “ Metaplex’’ Chassis, 10in. by 7in.
with 3in. runners.

One Bulgin Skeleton'Smoothing Choke, Type L.F.178

QOne Dubilier Type BE316 Block Condenser.

One Bulgm 50,000 ohm 5 watt Potentiometer, Type

O?e Dublhet 30,000 ohm metallized reslstance
1 watt).
One Dubilier 6 mfd. electrolytic high voltage Coa-

denser.
Two Dublller Type BS 2 mfd. fixed Condensers.
One Bulgin Twin Fuse-holder, Type F.11.
One Heayberd Type W.20 Mains Transformer.
One Westinghouse Metal Rectifier, Style H.T.5.
One Heayberd Mains Flex and Adaptor.
One Bulgm Toggle Switch, Type S.80.
One B.R.G. Component Bracket, Type
Three Clix Insulated Sockets, Type 11,(b) (Two redand
one black). ire, Screws.
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HAMBLING AUTOCELECTA UNIT
THERE is already a number of selectivity devices
| obtainable by the home-constructor, the majority
of which are simply serfes-aerial condenser arrange-
nients, or absorption tuned circuits arranged in a
similar manner. The prineipal disadvantage of these
arrangements, although they do carry out the purpose
for which they are intended, is that a reduction of
signal stréngth is obtained in practically all cases.
A new idea has, however, been developed by A. W.
Hambling and is incorporated in a neat unit which he
has called the Autocelecta Unit. This consists of a
eylindrical metal can about three inches in diameter
and Just over four {nchies tall. Fitted to one side of the
can are three insnlated terminals, and on the opposite
side is a push-pull switch. At the top of the can is a
small control knob, Arranged inside the can is an
ingenfous low-loss—coil, wound on four ebonite rods.
! One portion of the winding is of the solenoid gpe,
ots,

whilst a second portion s pile-wound into three
thus following the arrangements normally adopted in
standard dual-range broadeast coils. Tappings are
brought out to the three terminals, and the push-pull
swvitch short-circuits the long-wave portion when the
unit is employed for the medium wave-band. A small
solid-dielectric cond r is ted across the
winding and tunes the coil on the band to which it is
adjusted. To use the Unit the acrial is disconnected
from the receiver and joined to Terminal 1 on the
unif, whilst Terminal 2 i3 taken to the aerial terminal
on the receiver. Terminal 3 {s then connected to earth.
| The receiver is then tuned to the desired station,
. ignoring any interference, and when the maximum
setting has been obtained, the control knob on the
Autocelecta Unit is adjusted until the interference is
removed. Whilst this is being done there is no necessity
to refune the xeceiver, and this removes one of the
prineipal difficulties of the older type of selectivity
unit. In addition, there is a remarkably smooth action
and slight buflding-up effect which results in a elear
signal, with no reduction due to the losses in the
selectivity arrangement. The device works equally
effectively on battery or mains receivers and will be
| found of great value to the users of old-type receivers
where selectivity is poor, The price is 9s, 6d

CONTRA RESONANT DUAL SPEAKER CONES
HILST the simple type of moving-iron loud-
speaker gives splendid results when properly
adjusted, there are certain inherent faults which render
its use undesirable to the keen musician. Resonance is,
of course, one of the principal difficulties, and there
has heen a number of interesting suggestions for over-
coming this fault. From the Grantona people we have
received a novelty bearing the above name, and this
would appear to be a splendid idea. It consistsactually
of two special loud-speaker cones, supplied in a neat

A unique Duplex Short-Wave Converter suitable
for use with an existing receiver. This Eelex
converter was fully described in a recent issuc.

box together with a dual brass fitment. This consists
of a small nipple for attachment to the armature of a
simple cone unit, and to the end of the nipple two short
brass rods are fitted at right angles. The extremities
of these rods are provided with ordinary conc attach-
ments. The Hd of the box carries instruetions for using

The Ferranti Universal Valve Testers

the cones, and the user is recommended to make a
triangular section cabinet of certaln dimensions, and
to mount the speaker unmit at theé rear with the two
cones attached to the duplex driving spindle, so that
there are eventually two loud-speakers facing into the
room at right-angles, i
resembling bnckram, whilst the other is of material
similar to bakelized paper. A rough wooden structure
T bling the recc ded cabinet was built and
the two cones were mounted according to the Instruc-
tions. There was definitely an advantage gained in
using this method of reproduction over that obtained
with the same unit and a single cone mounted in the
usual way. It would appear, from the tests whieh we
gave it, that if 2 sound cabinet {s made up on the lines
given, and & good unit is fitted to the cones, a really
high-class loud-speaker should result, capable of giving
a very pleasing overall response, The price is 3s. 6d.

UNIVERSAL VALVE TESTER
HE illustration shows a unique valve
tester made by Ferranti., It in-
corporates one of their well-known
meters of the combined reading type,
together with a five-pin and a seven-pin
valve-holder. Terminals and the wander-
lead epable the required H.T., L.T.
and @.B. voltages to be applied to any
type of valve inserted in either of the
two valve-holders, and the various de-
talls concerning its characteristics may
be ascertained on the meter by suit-
ably adjusting the lower
control knob according to the
type of reading deslred. Mains
as well as battery valves may
be tested, and the instrument
is not restricted to the simpler
types of valves, but may be
usgerd for testing Class B valves
as well as the newer mains
Heptode and donble-diode-
triode valves. The instrument
i8, of course, principally of use
to dealers or Service envineers,
to whom it will prove of
great value. The price is
£7 7s. 0d.

B.R.G. acamn

hy Mr. F.J. CANMiIvi
SPECIFlED y’for lihe I

B.R.G.

Solid Dielectric
Reaction Con-
denser Type No.
18/1.

Chosen for' its

accuracy aund

reliability.
.0002 mfd.

2/6

Component Mounting
Brackets
Sohidly constructed.
Perfectly rigid. B.R.G.
Heavily plated. 2 Point ‘‘on-
Type No. 22. oft "swi!ch-'
The pair if ®  ne. 49. /'

We are 3oie Distributors for )

METAPLEX

the Rew Metallised Basevoard
Specified by ail the Leading Set
igners.

BRITISH RADIOSRAMOPHONE CO., LTD.,
Pilot House, Church Street, Stoke Newington,
London, N.16. Tolepione : Clssoid 8287/6288.

wmmmm Appointed TELSEN WHOLESALERS romase

One cone is of black material |

the reliable paics inst like
Famous fgr Soldéring— Withont Flpxite and Solder
known everywhers ‘What WOULD you dop””
See that Fluxite and Solder are always by you
—~—in th8 house—garage—workshop-—anywhere
where simple, speedy soldering is needed.

ALL MECHANICS WILL HAVE

“ We’ro Fluxite and Solder- The Set iz now working—
i i ike NEW !

FLUXITE

IT SIMPLIFIES ALL SOLDERING

All Lronmgngen sell Fluxite in tins : 4d., 84.,

1s. 4d., and 1s.88. Askt T
POCKET SOLDERIN T—complete with
full instructions—7a. 6d.  Ask also for our
leaflet on HARDENING STEEL with Fluxite.

FLUXFTE, LED.
(Dept. W.P.) ROTHERHITHE, S.E.16. |

FOR AlLL REPAIRS!

s il
=

see the FLUXITE




EXCLUSIVEI.Y
SPECIFIED !

AGAIN Practical Wireless technicians
choose Heayberd by exclusively speci=.
fying the .W:20 Transformey for the
A.C. “ Orbit 3.” The reason is because
they know Heayberd -are the best
Mains Component -Manufacturers in
the country. These Transformers are
the resilt of over ten years’ research.
You can only ensure good results if
you use Heayberd Mains Apparatus.
The Heayberd W.20 Transformer has
secondary tappings 80v. and 110v.,
and is.used with Westinghouse Recti-
fiers HT.5 and H.T.6. (Rectified
Outputs: 120 v. at 20 ma. or 175v.
at 25 ma,) Price/14/-.
POST NOW.
Cut out this adet. and send TO-DAY with 3d. in
stamn J)s Sor the Heayberd Handbook; showing how o -

build all types of Muins Unils, Amplificre,
Battery Chargers, cte.

Gl LT P TIPS RO S
T O

F. .
HEAYBERD
& €O,

10, Finsbury St.,
LONDON, E.C.2.

FIT THIS
ELECTRIC
CLOCK

70 YOUR SET !

. \ig NO MAINS NEEDED
ANOB FORSETTING Fi0s 175y ﬂ, KEEPS CORRECT TIME
U-SHATED BARY BATT! NO WINDING ¢
Works off small battery lasting 12 months, or can
he plugged into G.B. battery without nﬁcoung recep-
tion. Uses practically po current. Fits into hole
3iin. dia. in apy parel up_ to jin. thick. Easy to
fix-no screws required, Only
Zin. from front of panel to bhack
of case. Swiss:movement. Hauds
set from front. Nickel - plated
hetzel Useful addition to any

Ltd.,
%ggnns;nht: D(tJ!r‘lG‘spco Rond, COMPLETE WITH BATTERY
Hammersmith, CI————

. W.6
. Telephone Riverside @392 SOSTAGE 6D

STANDARD SAC LECLANCHE
BATTERY

Please mnote before buying your next
H.T. Battery that the Standard Wet H.T.
Battery wnliyg:ve you greater satisfaction,
also costing less, the life of the Standard
Battery being 6 to 12 times that of an
ordinary H.T. Battery., |
Replacements of Refills is simple and
interesting. Banery of 120 volts, com-~
prised of 80 No. 3 cells, 12,500 miiliamps.
Price complete, £2. Cnrnage paid.
Send for interesting particulars.

ALL SPARES for STANDARD BATTERIES SUPPLIED

THE WET H.T. BATTERY Co.,
2€, Lisle Street, Lesdon, W.C.2. Gerrard 6121,

PRACTICAL WIRELESS

RADIO CLUBS
AND SOCIETIES

Club Reports shoutd not exceed 200 words in lengthn
and should be received First Post each Monday
marning for publication in the ftollowing week's issue.
THE SOUTHALL RADIO SOCIETY

In a lecture at a recent meeting of the Southall
Radio Society, Mr. Tyler (vice-chairman) dealt with
the problem of choosing a loud-speaker to suit
individual requirements, A large number of speakers
were available for test, from the early models to the
latest modern equipment, and were subjected to a
irequencﬁl test by means of a specially “constructed
LK ator.—Hon. Sec., Mr. A. J. Stephens, 98,
Pole Hil} Road, Hillingdon.

INTERNATIONAL SHORT-WAVE CLUB (LONDON)

At the meeting of the London Chapter, held on
Fridey, October-20th, at the R.A.C.8. Hall; Wards-
worth Road, S\Vﬁ-‘a lecture on the t:athode ray
oseulo"mph was’ g,nen by Mr.'T- D. 'Humphmys
« He desciibed the constmction of the-tube aud its
varied applications: With-the aid of thd blackboard;

he was able to.illustrate.,many-interesting-points. -

‘Bhe various , apphications of the cathode ray oseilloftaph
was/ afterwards demonstrated.» We ghall be pleased
to send futurc dates.of meetings. to*any reader
of PRACTICAL WIRELEsS—A. E: Bear, Sec., 10, Bt.
Mary’s Place, Rotherhithe, London, 8.E.16,

THE LEICESTER RADIO CLUB

The above club has recently been formed in Leicester,
and it is the object of the club to deal with most
branches of radio work, but chiefly to stimulate
interest in short-wave work. Meetings are held
weekly, on Thursday evenings. Anyone interested
should write for particulars to C. Cramp, Hon. Sec.,
The Leicester Radio Club, 9, Cecilia Road, Leicester.

WEST HARTLEPOOL RADIO CLUB

Will any readers in West Hartlepool and district
who are futerested in radio, television, or home talkies,
ete., and are desirous of helping the existing small
band of enthusiasts in this locality to-make a success
of the above club, please communicate with Robert W.
Stewart, 9, Kilwick Street, West Hartlepool.

SLADE RADIO

A lecture entitled “ Sets of To-day *’ was given by
Mr. W. L. Hartsborue at the meeting held last week.

After explaining that modern sets depended on new
types of valves, he went on to describe the H.P.
pentode variable-mu and straight H.F. pentode, giving
particulars of the many advantages which these valves
offer, The double-diode-triode and double-diode-
pentode were dealt with next, and a circuit was given
for the latter type, which included delayed A.V.C.
Details were also given of the neon stabilizer, and
samples showing the construction of several types of
valves were, halidetl round for juspection.—Hon.
Sec., 110, Hillaries Road, Gravelly Hill, Birmingham.

ILFORD AND DISTRIGT RADIO SOCIETY
At last Thursday’s moeetibg a popular feature was
again held, consisting of a demonstration of moving-
coll loud-spcakers, broug,hb along by members for
the purpose of comparison. The -society’s receiver
was used. together with their standard lond-speaker,
and the other speakers were compared for sensitivity
and response, with surprising differences in results.
Nov. 16—Demonstrations of Photophone method- of
Transmission of Music by Light Beam, by Mr,
R. V. MeWeston. Inter-meeting with members of
the Southend and District Radio Society.
Nov. 23-—Questions.
Nov. 30—Lecturc on “ Modern Valve Dc\elopments,”
by Mr. W. G. J. Nixon.
Visitorsfure invited to the meetings. Details of the
society can be had from the Hon. Seeretary, Mr.

C. E. Largen, 44, Trelawney Road, Barkingside, Ilford. I

FULHAM AND DISTRICT RADIO AND TELEVISION
SOCIETY .

The above socicty is now in formation, and in
order to promote interest in it the organizers are
endeavouring to hire a local hall for lecture and deinon-
stration purposes. Television and ultra-short-wave
reception will be the main subjects. -Will those
interested in the society please write to Mr. A. L.
Nagels, 267G, Fulham Court, London, 5.W.6.

CHESTER-LE-STREET AND DISTRICT RADIO

SOCIETY

A demonstration was given by Mr. D. Wilson of
his lhome-constructed battery sct on October 24th,
at which meeting the secretary produced a home- bullt
granutated-core transformer. This was an output
transformer, and aroused considerable discussion, as
the society’stechnical representative,
was of the opinion that an efficient intervalve trans-
former could not be made on this plan, since the self-
capacity of the windings and eddy current losses in
the core would be present.

Lectures and demonstrations are being arranged
for the session, and radio societies and manufacturers
are invited to communicate with the secretary, Mr.
K. Bowe, 60, Lancaster Terrace, Chester-le-Street,
if they have any interesting lectures, slides, or photo~
graphs to loan to the society.

Mr. Wm. Murray, |
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NOT FOR ONE SET

—BUT EVERY SET

He’s no snob—your Amplion
Sonette speaker—he takes
no account of your bank

balance and he-doesn’t make

a hole in it either.

He’s got a universal trans-
former so he’s equally at
home with your two-valve
battery job or with that seven-
valve superhet vyou've got
your eye on—his family
motto is “faithful repro-
duction” and he lives up to it.
Try one to-day and buy it on
Friday—the wife will forgive
youwhen she hearsit. Especi-

ally when you tell ~
276

her it was only

=4}{PLION=

Ampljon (1932) Ltd 82/84, Rosoman Street,
London, E.C.1
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ACTICAL LETTERS FROM
PrAcCT %éA LETT

The Editor does not ‘necessarily agree with opinions expressed by his correspondents.
All letters must be accompanied by the name and address of the sender (not necessarily
for publication.)

An Indian Reader and Our Short-wave Section

Str,—I was very interested in the notes
on ‘“Mains Short-wave Receivers” in
the September 16th issue of 'PRACTICAL
\WIRELESS.

Could you give us some more notes on
these receivers, and some practical details
of an all-mains short-wave superhet ?

Your short-wave section is very interest-
ing, but I am afraid one- and two-valve
sets are not of much use to people abroad,
who must have good quality loud-speaker
reception of the short-wave stations, especi-
ally the Empire station.

At present I am running a four-valve
(H.F., Det., 2 L.F.) all-mains set (converted
from an American battery set). Results
are very good when conditions are favour-
able, but selectivity is poor, and I would
liko to construct a short-wave superhet,
with A.V.C. if possible. If you published
details of such’a set I am sure your readers
abroad would be.very grateful. - -

Many thanks for making PracTICAL
WiIRELESS so practical —L. H. McLAGGaN
(Manikuppam, S. India).

A Criticism

Sir,—Herewith some praise and a little
criticism. I have sampled a few wireless
publications during the past sixteen years,
both here and abroad, but for consistent
good quality of contents Pracricar WIRE-
r.ess stands alone. I'am an old sea-going
operator, and I have read most wircless
publications, but I have got more ““meat®’
from PracticAr. WIRELESS than any of
them. I have taken advantage of all
your gift offers since No. 1, and they have
all been splendid value. I have also

obtained several new recaders, knowing |

that you won’t let my judginent down.

Now for a little enticism. TFirst of all
take set construction. Now, Sir, I join
issue with you here. I think that these
articles should be called ‘* Set Assembly.”
After all, you only say, *° buy so-and-so, and
wire it to ‘“this or that.” The sets are
assembled only—not constructed. Why
not give us details of, say, the construction
of the coils for instance, listing a standard
coil if you wish, in addition, but let real
builders make their own. Many of us
have a small workshop with a small lathe
{a treadle in my case), and we do make our
own coils, transformers, etc., and give time
and trouble and work carefully with first-
class materials, and turn out first-class
jobs, even to variable condensers. In

mt, I maintain that to a real fan, the only
ing necessary to buy is the loud-speaker,
and even then some of us have attempted
the construction of these. I could enlarge
on this point, but will refrain.

Next, as  a wireless paper, why “Im-
pressions on the Wax.”” In sufficient records
are reviewed to be of any practical use,
the reviewer has a “classical complex,”
suggests reading poectry, and runs down
popular musie.

Thirdly, why not periodically (say
monthly or quarterly) publish the wave-
lengths, power, distance from London, etc.,

[ ]
of as many European and American broad-
casting stations (all waves) as possible.—
Jas. N. CLagk (Southampton).

(Very ){ew of our readers, we think, have lathes, Many
articles have already appeared in PRACTICAL WIRELESS
explaining the construction of coils, transformers, ¢te.,
and many others are in hand for early publication. Most
readers prefer to buy their components, as they lack
Jactory testing equipment.  Record reviews are included
to.caler for the radiogram enthusiast. Every article in
the paper cannot be made to appeal to every reader.
Many thanks ]or,gLour helpful letter,—ED.)

An Efficient Aerial System

SR,—As a reader of your paper from
the first issue, I should like you to publish
my letter in your paper in the hope that it
may help T. G. Blackheath 7e his acrial
and experimenting.

My own set is a three-valve battery oper-
ated one consisting of a screened-grid H.F.,
screened-grid Det., small power pentode ;

my eéarth is three feet long, my aerial ig |

twelve feet long, one end being joined to

one spiral coil of the bed-spring, the sct }

and bed both being situated in the basement
of the house, which is_ten feet below the
pavement. I am able to get any station,
long or medium wave, on moving coil
loud-speaker, ineluding Russian, and on
two occasions have received America
direct.

Wishing your paper the best of luck.
—F. G. P. (London, N.W.).

CUT THIS OUT EACH WEEK

DO YOUKNOW?

—THATY the separate ‘‘sections’ of an
Heptode (or Pentagrid) valve may be tested in
the same manner as single valves,

—THAT all by-pass condensers should be
chosen with care, bearing in mind their function
and also the fact of high-note loss.

—THAT no alterations should be made, for the
above reason, to by-pass condenser values in
published designs.

—THAT clectroiytic condensers are to be
preferred for by-passing grid-bias resistors in
mains receivers.

—THAT special condensers having values up
to 50 mfds. are available for the above purpose.
<THAT iron is necessary for screening L.F.
oscillations and aluminium and copper arc
useless for that purpose.

—THAT the loud-speaker leads should not be
permitted to approach the aerial or earth leads
of a receiver.

—THAT an H.F. Choke should be included in
the output circuit of a shorl-wave or an all-
wave seti.

NOTICE.

The Editor will be pleased to consider arlicles of a
practical nature suitable for publication in PRAOTIQAL
WIRELESS. Such articles should be written on one side
of the paper only, and should contain the name and
address of the sender. Whilst the Editor does not hold
kimself responsible for manuscripts, every effort will be
made Lo return them if a stamped and addressed envelope
i8 enclosed. All correafondence intended for the Editor
showld be addressed > The Editor, PRACTICAL WIRELESS,
IGYSO('I é\lewnes, Ltd., 8-11, Smtth’amptan Street, Strand,

Ouing to the rapid progress in the design of wireless
apparalus and to our efforts to keep our readers in touch
with the latest developments, we give no warranty that
apparatus deseribed . our columns is not the subject
of letters patent, )

rgnen?d
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Clearly written and fully illustrated.

NEWNES’

HomME MECHANIC
BOOKS

This series covers a wide field and will :
prove of the greatest value to everyone
interested in models and how to make :
them ; woodwork and other crafts. i

PTTTYPTIOores

ACCUMULATORS

An up-to-date bandbook dealing with
every type of accumulator, methods of
charging them at home, care and main-
tenance, also explains how to erect a
charging station.

MOTOR CAR UPKEEP AND ;
OVERHAUL

Information” covering the engine, decar-
bonising, valve grinding, the lighting
system, the carburettor, cooling system,
lubrication, springs and shock absorbers,
steering gear, brakes, wheels, axles;

- tracing noises, etc., etc.

TOY MAKING FOR AMATEURS

How ‘to make clockwork toys, . model
aeroplanes, mode! locomotives, model
boats, ingenious toys opérated by sand,
wooden models and toys, electrical toys,
steam toys, guns, kaleidoscopes, acrobats,
ete. -

TWENTY-FIVE TESTED WIRELESS
CIRCUITS

All the sets described- have been designed

to meet modern needs. They range from
simple crystal receivers to a seven-valve
super-heterodyne, and all the sets have
been made and tested before inclusion.

SIMPLE ELECTRICAL APPARATUS

An excellent little book for those who
wish to make simple and useful clectrical
appliances, such as galvanometers, electric
motors, dynamos and Leyden jars.

MODEL BOAT BUILDING

Contains designs for battleship, speed
boat, paddle steamer and yachts. Exoel-
lent models can be built with the simple
directions and diagrams given.

THE HOME WOODWORKER

Clear.instructions on how to make a large
variety of articles in wood, together with
many useful hints on wood-working,

MODEL AEROPLANES AND
AIRSHIPS

Contains full descriptions of easy-to-make
models of every description that will fly.

THE HANDYMAN’S ENQUIRE

WITHIN

Hundreds of practical ideas and hints of
;alue to the man who is clever with his
ands. \

25 SIMPLE WORKING -MODELS

Ingenious and practical desigus for electric,
steamn and clock-work models.

1 I

Oblainable ai all Newsagents and Bookstails,:

or by post /2 each from George Newies;.
Ltd., 8-1x, Southampton St., Strand, W.C.2.
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Geo, Newnes, Ltd.
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~—EASY PAYMENTS—

“There's no place like HOLMES.”

The first firm to supply Wirgless parts On easy
payments. Ninp chem _ afvertiser dn Wircless
Fress, Thousands ot satisfled customers.

EPOCH SPEAKERS

Monthly Pay-
Deposit. ments.
23/6 414 6 of 4/4

SUPER DWARF .. ..

20ty Century .. .. 36/~ 410 7 of 4/10
1lin. SUPER 45)-  4/11 9 of 4/11
B5.P.M. 84/- 7)8 11 of 78

Lissen Skys.rmper 4 .. 112-16
TELSEN 325 Star Kit 39/6
Exllng HT, Accum., i

V. i ae_se a0 60/e 8{- 9 of 6/8
BLUE . SPOT, 29PM. 32/6 415 7 ot 4/5
ATLAS ELIMINATOR,
No. CA26 .. .. 69/@6 6/- 11 of 5/6
B.T.H. Pick.up .. .. . 25} 4/8 5 of 4/8
Parts for any Kit Set. Any make ol Speaker.

New @Goods Obtained for Every Order.
Send us & list Of the parts gou reguire end thet pay-
ments thal will sult your oonveniengc. and we will
send you a definite nudtatioh. Anything Wirejess.

H. W. HOLMES, 29, FOLEY STREET,
Great 'Portland Street, London, W.1.

*Phone: Museiim 1414.

107- 11 of lo0/3
5/6 7 of 5J5

2530-Page

* ENGINEERING OPPOLTUNITIES™ ia a
Hand-Book showing the possibilities of various Engiceering
Careers. It shows clearly and definitely the way in wiich
you may carve ouf a su‘oemful aareer In your chosen branch

of your age, ofexperience.
It outiines Home-Study Coursesin all branohes of Civil. Moch.
Elec., Motor, Aero., Witeless and ° Tallie  Engipeeriar.
and shows the caslest way wvfass A,M,L0.E.. AM.IMech.E.,
{.F.F., AMLAE, #LMT, GFO. Hatriculation Civil
Service, and other Examinations. ' ENGINEERING OPPOR.
- TUNITIES ” i» a noique Hand-Bopk that you should most
certatnly read. Send for wour copy to-day-—FREE of 205t
BBIT!B% INSTITUTE OF ENCINEERING TECHNOLOGY
390, SHAZESPEARF HOUSI: 23/32, 2XFORD STREET

LONDON.
PROMPT

EASY TERMS ,givery

Any Amplion, Blue Spot, Baker, Celesticn,
Epoch, R. & A. Rola, Sonochorde, Grampian

Igranic, Lamplagh, Magnavox, Ormond, W.B,
or Ferrantl Moving Coil Speaker Supplied.

Send S/[- only

and pay the balance by monthly instalments. No
references. Entirely private and confidential,
KITS, PARTS, SETS, ELECTRIC
CLOCKS ON EASY TERMS.
Write for Catalopue and state requirements.
TURNADGE AND PARTNERS, LTD.
Ludgate House, Fleet St., London, E.C.4

I'mephon .« oura: 1903,

Wirite (or Illasiralec
Catalogue ot

Radio-Gramo-
phope Cabinets

of exclusive modern
design, made by
cratismen in highly
figured Oak,Walnut,
or Mahogany, post
free. Cabinets made
to order a spaciality.
M aker underdicenc.

of the
HOWE BOX
BAFFLE.
Recommended b

the B.B.O. FulJ
details on reguest.

GILBERT °

Ly
Cabinet Maker. k. "‘ -
SWINDON. Estimates free. Esl. 1866,

PATENTS & TRADE MARKS

KING'B PATENT AGENOY, LTD., t46b, Qn . Victoria
b Street, E.0.4, offer “ Afivice Handbook *’ aud
Consultations free. 847 yearS' cblerences. Write, call,
or ’‘phone (Central 0682). Director, 8, T. King,
C.1.A.E., Beg, Patent Agent, G.B., U.8.A,, and Canada,

~ PRACTICAL WIRELESS

ATALOGUES
RECEIVED

To save rcaders Urouble, we undertake to send on
catalogues of any of our advertisers. Mecrely state, on
« posicard, the names of tRe firms from twhom you
require catalogues, and address it to * Catalogue,””
PRACTICAL WIBELExS, Geo. Newnes, Ltd,, 8/11,
Southampton St., Strand, London. .C.2. Where
advertisers make a charge, or require postage, this
should be enclosed with applications for catalogues. Noa
other correspondence whatsnerer chould be enclosed.

WEARITE RADIO COMPONENTS
OF parbicalar interest to constructorsis the range
of ‘*Nuocleon’’ iron-core coils, full particulars
of which are given in an attractive booklet recently
issued by Wrigt t and Weaire, Ltd. These coils, whic]
are the outcome of many months of intensive résearch
work, are made to suit all requirements, and all
terminals are arranged in standard positions. Several
diagrams in the booklet clearly show the connections
for these coils in different circuits.

The new *‘ Wearite’’ ganged coils are also of special
interest, and consist of aerial, band-pass, and H.F.
coils. These are obtainable in 2, 3, or 4-ganged units,
Another notewarthy °‘ Wearite’” component is a
yvery compact superhet coil bullt on a new principle.
The screening is effected by smali cans, which are
assembled in such a manner that the coil is automatjcally
held central. The single coil units ean easily be
ganged, when necessary, into any combination, Other
components listed are class ¢* B’ driver transformrers,
matching chokes, power transformers, H.F. chokes,
potentiometers, automatic volume-control unit, and
a useful rapge of switches for all purposes. Copies
of this handy booklet are obtainable for threepefice,
post free. Separate leaflets, giving full particulars and
prices of either the Nucleon iron core coils, automatic
volume-control unit, or adding Class ‘““B’’ to your
set, can be obtained from the address given below.
Another leaflet, of special interest to constructors,
describes the new Wearite Teamster, a fine four-valve
receiver embodying S.G. detection, band-pass tuning,
automatic volume control, and matched Class “‘B’"
output. A blue print, giving a full-size wiring diagram,
is priced at 1s, The address is 740, High Road,
Tottenham, N.17.

NEW EXTENSION SPEAKER
RADIO entertainment is made more enjoyable
when it 1s possible to listen in any room in
the house without moving the set. In the kitchen,
or for invalids confined to bed, an extension speaker
is a great boon. The new Wharfedale extension
speaker incorporates a combined on-off switch and
volume-control built into the cabinet, so that the
volume can be adjusted to suit the room in which
the extenslon speaker is situated without disturbing the
setting of the receiver. The control consists of a small,
unobtrnsive knob on the side of the cablnet. Full
particulars and prices are given in a leaflet, copies
of which can be had on application to Wharfedale
Wireless Works, 62, Leeds Boad, Bradford,

NEW BLUE SPOT CLASS “ B " OUTPUT STAGE
AN interesting leaflet just t0 hand from the Blue
Spot people gives full particulars of a new unit
which should appeal to all home constructors, par-
ticularly users of Blue Spot moving-coil speakers,
The design of the unit has been carefully considered,
s0 that an existing speaker can be flxed in a few
geconds, the whole bolting together and forming a
complete and rigid unit. Tone control is fitted,
providing means for completely matching the speaker
to the set, and also to minimize high-frequency dis-
turbances and background noises. Provision is made
for grid bias for the Class ‘‘ B ** valve, where required.
The complete unjt is of high-class manunfacturethrough-
out,and willenable a set to be converted to Class‘* B’
output in a few seconds, The price of the unit,
without valve, is 29s. 6d., or with an Osram B21
valve, 43s, 6d. Copies of the leaflet can be obtained
from The Blue Spot Company, Ltd., Blue Spot House,
%43)(13, Rosoman Street, Rosebery Avenue, London,

WARD AND GOLDSTONE
READERS may be interested to know that Ward
and Goldstone, Ltd., of Frederick Road (Pendie-
ton), Salford, Lancs., have recelved contracts from
the British and Dominion Governments for their
air-spaced metal-screencd down lead. In addition
to the use of these leads for the suppression of man-
made statics, they are also being successfully fitted for
short-wave transmitting and receiving apparatus.

THE ADEY SELF-COUPLING VALVE

WITH reference to our note on page 330 of October
28thissue, this valveis now supplied asa separate

component at a cost of 6s. 6d., an

should get into touch with Messrs. Adey Portable

l}wa&iio, 99, Mortimer Street, Regent Street, London,

Replies to Broadcast Queries.

RADIOHM (Nottingham) : G6GU, E. Gauwrodger, 4,
Montrose Villas, Chewton Road, Keynsham, Bristol,
Glos. ; GBHB, H. Biltcliffe, ‘° Wheat Sheaf,’” Kirkgate,
§ Wakefleld, Yorks ; G5SE, W. H. Maycock, 33, Camden

interested readers

7 _November Tifh, 1933

8treet, Stoke, Coventry, Warwickshire; G2JS, Radio
Investigation ( tice, Desford Colliety, Desford,
Letcester; ON4LU {P ¥) Donffet, 11, rue des Jardins,
Z‘ervmrs'l‘fthvgm ; fog:Nﬁ (@Y &. Vae(tﬁ:rljek, 9,
enue TTo of, Berchem, werp (Belgium) ;
PAOIDW, D, H. Wijkman, Kanaalstraat 13, 1)1,
A;nster(l_am (Holland) ; F8AJ, Claudet, rue George
Band, Vierzon, Cher (France), ¥, GEE (E.C.1): o
PAOIM, M. B. Gorter, Pieter de Hooghstraat 30,
‘émsterdam "(Z). Holbnd; G6SR, S » Rowden,
Rosebank,” Pilrig Street, Edinb\u%:, Scotiand ; (2)
EAQ, Madrid (Spain) on 80 m. ; (3) 2nd harmonic of
Moscow, RNE, on 50 m, BRS_958 {Exmouth): Har-
monic (%2!111 of FYL, Crojx d"Hins (near Bordeaux),
France, on 10150 ke/s. (15.66-m.) E. BIDDLESTONE
(Birmingham); BEARCRER (Southall): This was
Company, Ltd., Chelmsford, Essex.

S. BarBeR (Easthourune): W2XP (U?), R.CA.
Comm., Inc,, Riverbead, New York, U.S.A. DENNE,
Graf Zeppelin 129 m.); PPQ, Sepetiba (Brazil),
25.706 m. RECEIVER (Stocktoneon-Tees): G2HS,
G, W. Hale, 1, B?u Villas, Grand Drive, Raynes
Park, London, 8,W,20 ; G2RC, A, £, Reld, 171, Reads
Avenue, Blackpool (Lanes,) ; G5XT, F. Robinson, 4,
Cranford §afrdens, Acklam, Middlesbrough (Yorks);
G6CK, T. 8. Garrard, 50, Lambeth Road, Linthorpe,
Middlesbrongh (Yorks). Mao éN.lO): Weg can trace
the following call signs: G2YI, R, C, Horsneli, ** 8t.
Neots,” Wick Drive, Wickford éEssex) ; G2KB, H. K.

Bourne, 62, Shenstone Avenué, Hillmorton Paddox,
Rugby (Warwickshire); 5. Varney, 19,

G5RY, R.
Springfield Park Avenfi, Chetmsford (Bssex) ; GSMM,
R. F, J. Maldment, * Red House,” Hoo {Kent);
G5AW, A, E. Wood, 247, Leigham Court Road,
Streatham, 8.W.,16; G5GU, J. 0. J. Hudson, 107,
Chedington Road, Upper Edmonton, N.18; G6CD,
F, W. Foster, 562, Woodborough Road, Mapperiey,
Nottingham G6N3, N. T, Shuttlewood, 40, The
Aver’met Gravesend (Kent) ; G6AC, A. N, Le Chemin-
ant, Training Squadron, School of Army Cp-operation,
R.AF. Old Sarum, Salisbul(?’u{r’mrs); G6BA, J, R.
Baker, 133, Trafalgar Street, Gillingham (Kent) ; HOGH,
D. 8. Heightman, 59, Barrs Road, Clacton-on-Sea,
Esgsex ; G6FA, Q. E, Wardle, * K.ln%sdown," College
Road North, Blundelisands, Liverpool; ON4ND, C. J.
Nolf, ChAteau de Rameignies, par Thumaide (Hainaut),
Belginm ; ON4BL (A ?), H, de Thier, 115, Avenue du
Chéne, Heusy-Verviers (Belgium); ‘ON4LV, L. Ver-
vareke, 17, avenue de¢ la Reine, Knocke (Belgium);
ON4RC, A. Bombauts, 30, Place de Jamblinnes de
Meux, Brussels {Belgium); ON4RP, Josz Lerno,
Groote Markt 6, Lokeren (Belgium) ; PAOIDW, D. H.
Wijkman, Kanaalstraat 13, 11, Amsterdam SHolhmd) ;)
PAQBL, 0. A, J, van Lin, Herungerweg 120, YVenlo
Holland) ; PAOPDA, D, Dekker, Eiklaan 71, Rijswijk
-H)il (Holiand) ; PAOAV, G. C. Das, Anjelierstraat
3, The Hague (Holland) ; F8VA, Lehmann, 5, Ave.
de Vaucresson, Vaugresson (Seine-et-Oise), France;
F3BE, Grolleau, ru& Jean-Mace, Parthenay (Deux-
Bevres), France 6UK, T. W. Gentleman, 36,
Asheroft Driye, Catbgart, Glasgow; G6UY, L. H.
Gordon, 82, Lenton Blvd.,, Nottingham; G6RH, R.
Holmes, 268, Crane Avenue, Worple Estate, Isleworth
(Middlesex) ; G5G@, Capt. L. G. Young, Petit Cottage,
Havant, Hants; .G2WG, W. C. Goult, Holly Mount,
Rayleigh (Essex); ELJAIESSE (Bristol): We can
trace only the foliowing call signs and advise you to
write to the Radio Society of Great Britain, 53, Victoria
Street, London, S.W.1, for further information.
G5FV, W. A, Clark, 19, Grove Road, Surbiton (Surrey) ;
G6RB, R. A. Bartlett, 9, King’s Drive, Bishop Road,
Blshopston, Bristol (Glos); G6UJ, A. Watson, 52,
Middle Street, South Driffield (Yorks). E. A. A.
HARDWIOK (Somerset): Thank you for information ;
we very much regret we are unable to trace many of
the call signs you give and advise you to write to the
Radio Society of Great Britain, 53, Victoria Street,
London, 8.W.1. G6UI, W. T. Bassage, * East Lynn,’”
Joynson Street, King’s Hill, Wednesbury (Staffs);
G6UK, T. W. Gentleman, 86, Ashcroft Drive, Cathcatt’,
Glasgow ; G608, J. W. Gill, 37, Parkfleld Drive, Hull
(Yorks). J. H. FITZGIBBONS (Islington) : Appar-
ently new Belgium amateur transmitter; cannot
traceinlist. Writeto : Resean Belge, 33, Rue Alphonse-
Renard, Brussels (X1), Belgium. G6RL, R. F. Loomes,
14, Nursery Close, Wickham Road, Shirley, Croydon
(Surrey). TWISTER (Newburgh): We can trace the
following calls: G2GW, G. 8. White, ‘‘ Moonrakers,”
Hardenhuish, Chippenham (Wilts), G2MI, Arthur O.
Milne, *‘Bouthcot,” Larkfield, Maidstone (Kent);
G2BJ, B. Jackson, Bryn Alan, Colwyn Bay ; G5CA,
N. L. Yates-Fish, 19, Mansfield Road, Reading (Bucks) ;
q5CI, A. Hargreaves, 1. Ridge Street, Barnoldswick,
Colne (Lancs); G6RD, J. E. Hooper, 26, Hale Street,
Poplar, London, E.14; G6RW, E, T. Salmon, 15
Delamain Road, West Derby, Liverpool. '
i
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VA\TI]D FOR CASH ey or secondhand Wireless
Parts. Send yours, stating reasonable prices.
Will call London districts. Notc: We can supply all
trpes A.C. Valves at 50 per eent. off Hat prices.  Also
large selection of Parts and A.C. Sets in stock. Write
your wants.—Mildmay Radio Exchange, 24, Mildmay
Grove, London, X.I. ’'Phone: Clissold 5001.
ANKRUPT BARGAINS., List free with 3v.
diagram, ST5300 kit, 52/6. ST400, 45/-.
8T300, 33/-. Ready Radio 303 kits, with cabinet and
MC speaker, 33/-. Celestion I'M In cabinets, 26/-,
Other PM’sfrom 12/6. Tritron valves, 3/6, power 4/6,
Class B 9/-, 8G 90/-. Tritron P units, 7/6. Screened
duatl coils, 2/0 8T coils, 5/6. Al the small parts in
stoel. Just compare my prices. Part exchange.
Secondhand goods taken in part exchange for new
goods. Get my offer—Butlin, 143B, Preston Road
Brighton. Preston 4030.
VERYTHING to make your own trausformers
(mains and push-pull), chokes and coils. Lists
free.—Lumen Electric Coy., 0, Scarisbrick Ave.,
Litherland, Liverpool 21.
MERICAN Valves. All types, 6/- to 8/-, cte.—
Evans, 26, Moss @rove, Urmston.
ENTRALAB Potentiometers, 10,000 and 135,000
with 1nains switch, 2/-. Ready Radio .0005
extensers, 2/8. Wego 700 volt test, 1 mfd., 1/-. 2 mfd.,
1/4. H.M.V..0005 three-gang condensers, with drum
drive in wavelengths, 7/9. Tubular condensers, .0001
and .001, 1/3 half-dozen. Clix 4 or 5-pin chassis
v-holders, 1/6 half dozen.  Leatherette Portable cases,
nompletely fitted, 4/3. Polymet condensers, all sizes,
1 to 005, 1/3 half dozen.—Mains Radio Develop-
ment Co., 4-6, Muswell Hill Road, London, N.6.
HE fnllo“mz valves are mmmnteed unused and
perfect, and any valve differing from the makers’
characteristics will be exchanged ; and all latest types.
A.C./Pens, P.T 48, A.C.3.G/V.M.5, Pen.4Vs, M.V S G.s,
A.C.8.2/Pens, M.M.4V.s, P.T.625s, V.M.8.45, D.C.2f
Pens, D.P.Ts, P.M.Zﬂl.s, M.P.T.48, V.M.4V.5,
A.C81/v.M.s, PM24Bs, D.C2S.G./1V.M.s, 11/-;
M.S.48, MB8.4Bs, ACS.Gs3 S4V.As  S4V.Bs,
MS.G./L.As, DSBs ACS./ 23, D.C.28.Gs, 9/6;
U.l48,10/-. “ Class B*’ : P.M.2B, P.D.220, 220.B, 8/6.
M.L.45, A.C./P.s, P.M.24s, 8/-; AC/HL*!, 164\ 8,
354V.s, A.C2/HLs, 41MHLs, U.10s, U.U.60/250s,
M.H.4s, M.H.L.ds, 7/6; V.8.25, 2158.G.s, 2~USGs,
P.M.12s, PM.12A8, 9f-;
215P.8, 220P.s, L.P.2s,
P.M.22A.5, 9/-; H.L210s, H.210s, L.210s, L.2s, 3j9.
All Types of Brand New American Vaives in stock
first-class makes: 247s, 233%, 2248, 236s, 2375, 233»,
2383, 2398, 243s, 244s, 121-' 227s. 2‘.’.6s, 2805, Y/6;
2425, 2325, 11/-. U.X.250%, 16/-; 281s, 14/6. Carriage.
Paid. Cash with Order or c.o.d. —Ward, 12, Tredegar
Road. Bow, E.3. Advance 3668,
BURN RADIO offer following Sct Manufae-
tarers’ Clearance Lines: Amplion .0005 mica
Condensers. 9¢; .0003 Differentials, 10d.; Siemens
.01 x .01 mfd., 3,500v. test, 1s. 7d. ; 4 mfd., 500v. test,
23. 3d.; Hydra 2 mfd. 500v. test, 1s. 3d. Polymet,
Dubilier and T.C.C. Fixed Coudensers, all values,
8s. dozen. Ready Radio Cosmic Short-Wave Colls,
2s, each. S.T.500 Coils at 6s. 6d. per pair. Ferrant}
Output Transformers (List 13s. 6d.), ratios 18, 23, 32 l
48, 11d. H.F. Binocular Chokes, 1s. 3d. HF
Chokes, 10d. Special offer of Class B Driver and Chﬂke,
9s, 6d4.  7-pin Valveholders, 6d. Spagetti Resistances,
8s. per dozen. Eric Resistances, ) watt, 45. 6d. dozen,
1 watt 6z. 6d., 2 watt 20,000, 1s. H.M. V. & watt
50,000 and 100, 000, od. Sinclair P Speaker, Pow,
or Pentode, 193 6d. Edizon R.C.C. Units, 1s. 6d.
Baker Selhurst ** Motor” P.M. Speaker, 10in. Cone,
21s. Ttah D.C. Moving Colls, Power and Pentede,
10s, 6d. Any Set on termis. Let us quote for any
components.—Woburn Radio Co., 7, Woburn Buildings,
‘W.C.1. Euston 1571.
EW or SECOND-HAND SETS, Kits, and Parts
bought, sold, exchanged. Best exchange aliow-
ances,—R, Wigfield, Furlong Road, Goldthorpe, Yorks.
RAMOPHONES. Radiograms, 64 jage. Fow
to Make 'm 2d. Motors, Arms. Pick-up.a,
Speakers, Herns, Springs, Repurs.—-n,enentprac,
120, Old Street, Londcn, EC1

'PRACTICAL  WIRELESS

OUTHERN RADIO'3 Wireless Bargains.—Set
manufaeturers’ guarantecd surplus.
AINS Transformers.—250-0-250 volts 60 m.a,,
4v. 1a., 4v. 2-4a., 11/-; 250-Q-250 volts6Om.a.,
4v. la., 4v. 2-3a, $v. la, 12/-4 350-0-350 volts
60 m.a., 4v. 2-28a., 4v. 2-4a,, 13/6; 350-0-350 voits
1°0m'| 4v. 2-24a., 4v. 3-5a., 4v. 1a, 16/- ; 500-0-500
160 m.a,, iv. 24a., "sv. 3-5a., 4v. 2a., 19/-; step-up

or step—down t.r'ms(‘ormers, 0, 100, 210, 200, 230 and |

230 volts, 60 watt output, 12/6, 100 watt output, 14,0,
MOOTHING Chickes.—20 henrys, 120 m.a., 320
ohms, 8/9; 50 henrys, 60 m.a., 500 ohms, 7/8;
40 benrys, 40 m.a,, 700 obwms, 6 6.
LL Mains Transformers and Chokes Guaranteed
for 12 Months, specials quoted for and delivery
given within 3 days of order.
ARIABLE Condensers.—Polar 3-gang  0.0005»
complete with dial, knob, escutcheon, 11/-
(list 35/-); Lotus 2-gang 0.00 5, complete with dial,
knob, escutcheon, 8/6 ; all ganged condensers are fully
screened, with trimmers and boxed; Hydra block
condensers, new, 16 mfd., 2+4248+2--1+1, 1,000
volttest.7/-each; 4 0fd.,2/6; 2mfd.,1/9; 1 mfd.,1/-.
ADIOPHONE Velume Controls and Switch.
50,000 and 10,000 ohms, 3/3 each (list 10/8).
HELLESEN% 8 mfd., Electrolﬂlc Condensers, 3/6
each, 4 mfd., 3/- each
PEAKERS.—Permanent’ magnet, 28/~ (listed
49/6) ; D.C. mains energised, 2,500 to 6,500 ohms,
complete with humbucking coils and transfcrmers,
1646 (list 39/6); G.E.C. Stork speakers, complete in
magnificent cabinet, 19/6 (listed £3/15); Ormond
speakers, complete in eabinets, 10/- (listed 25/-);
Blue Spot, 100 U, 13/6 (list 37/6).
ONSTRUCTORS’ Kits.— Ready Radio * 303"
battery 3-valve Kkits, leas valves, 18/- each;
complete with 3 Mullard valves (P.M.1L.F,, P.M 2,
2D.X.), 33/- each (list 70/-); Ready Radio Meteor
screen grid 3-valve kit, less valves, 26/-; with 3
Mullard valves (P.M.12a, P.M.2D.X., P.M.2a), 49/-
(st £5/7/6); Universal Radio 3-vaive kits, ready
assembled on chassis, 12/6 (listed 45/-).
EADY Radio “ 303’ A Kits, complete with
cahinet, M.C. speaker, less valves, £2/5; with
3 Mullard valves (P.M.IL.F.,, PM2D.X., P.M.2).
£3/5 (llst £6/17/6).
DY Radio Meteor “ A ' 3-valve Screen Grid
th complete with cabinet, M.C. speaker, less
vnlves, £3/7/6; with 3 Mullard valves (P.M.12A.,
M.2D.X., P. M.2.A. ), £4/10 (list £8/7/6).
EADY RADIO ST.400 Kits, as specified by
Scott Taggart, £2/19/8 cach (list £4/17/6);
Mullard Radio for Million 3-valve A.C. kit, complete
with 3 Mullard A.C. valves (Peu.4V, 354V, S4V),
£8/10 (list £6/10); Mullard Radio for Million 3-valve
battery kits, complete with 3 Mullard valves, £3/3
(list £6/2/6), all kit brand new iIn original sealed
cartons.
.T.H. Senior Pick-ups, 1934 model with volume con-
trol, 23/- each (list 37/6); 6 only, B.T.H. Junior
pick-ups, 17/6 (list 25/-); H.M.V. volume controls,
1/6 each (hst 12/86).
RECEIV R3.—Burgoyne 3-valve Dbattery trans-
portable sets, complete with valves, batteries,
accumtdater and speaker, £3/2/6 (list £7/19/6), new in
cartons.
LL Goods Guaranteed New and Perfect and Sent
Carriage Paid.
EASE Note.—We have opened branches at
271-275, High Rd., Willesden Green, N.W.10,
and at 46, Lisle St., \V.C.2, where eallers are cordi:d]y
invited to inspect our large stocks of wireless bargsina,
Please zend all post orders to 323, Euston Rd., N.W.1,
OUTHERN RADIO, 323, Euston Rd., Londou,
L N.W.1 (near Warren St. Tube). "Phone : Museum
8324,
ANXUFACTURER'S Clearance Lines : Cabinets for
Radiograms, loud-speakers, and radio sets;
hundreds to select from ; send us particulars of your
requirements, giving size of set, etc.—H. L. Smith
and Co., Ltd_ 289, Edgware Rd., London, W.2.

it

Repairs—New Receivers—Reconstructions

carried out hy qualified staff under personal super-
sision ex-B.B.C. engineer. All work guaranteed.
Mains Tramsformers, Chokes Rcwound. Ameriean
Transformers a Specfality, Clerkenwell 0051,
Radio Efficiency, Ltd.. 63, Spencer St., BE.C.1.

DGET
WAN DER PI.UG
E PATENT Sl PRING
TRONCLY CRIPSANY SIZE
BATTERY — 12 TITLES
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reliable.
the BECOL trade mark.
supply write direct.

illustrated with data.
RODS, SHEET, TUBES,

Hanwell,

Read this

QUALITY

Preduces

EFFICIENCY

TESTED BEFORE DESPATCH
The original BECOL ebonite low loss formers are thoroughly
They are used in all parts of the world. Look for
Ask your dealer.
SEND NOW, enclosing 6d. (post frec)
for third edition up-to-date handbook of tuning coils for DUAL
RANGE, BAND-PASS, and SUPER-HET.
A very interesting handbook.

The BRITISH EBONITE Co., Ltd.,

London,

If unable to

circuits. - Fully

PANELS

W.7.

' The “POPULAR”
Radiogram Cabinet

An attractive but inexpensive Radio-
gram cabinet that will house most sets
with ample room for speaker, battenes
and gramophone motor. iV

Automatic stop, baffleboard, basei)oard
and shelf, anshedshadedwa!nﬁt. 75/.

Send coupon for free Camco Cabinet C‘ktalogue
or see complete range in our shonrooms.

CARRINGTON mfg. Co,, Ltd.,

Showrooms 24, Hatton
Gardens " Londan, ECT (4 M!: ¢
Works: S. Croydon. M
Holborn 8202. “ l I b 1
(P m G- ————-—-—t ’
! Post i, {d. envelope. “ ) 3
»
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ELECTRIC LAMPS

= you really have only

— yourself to blame.
You should _have bought
a-set fitted with Mazda
valves. They are reliable.
That is why so many good
set manufacturers use t'h%m.

Tie British Thomson- Houston

Mayds Radio Valver are marsfatured in Grect Britain for
Co., Rughy.

Lsd., London and

ELECTRIC CO. LTD., 155, CHARING CROSS ROAD, W.C.i.

1

‘Printed_by NEWNES & PEARSON PRINTING « *Co., Lrp., Exmoor Street, Ladbroke
Grove, W.10, and published by GEORGE NEWNES, LtD.,, 8.11, Southampton Street,
Strand, W.02. Sole Agents for Australia and New Zealand: GOERDON & GOTCH,
LTp. South Africa: CENTBAL NEWS AQENCY, LTD, Practical Wireless can be sent
to any part of the world, post free, for 17/4 per annum; six months, 8/8.
Registered at the General Post Office for Transmlsslon by Canadlan Magazine' Post.

P. W. Gift Stamp

* Popular Mechanics No. 3




- AMAZIRG SUCCES OF THE ORBIT !
: , o .
clical =

Published evry Wednesday by
GEORGE 3\3
NEWNES
LTD. ITE
Vol. 3————No. 61
! , NO

FJ.CAMM,

voimez o A TH'S YEA'{S i_ﬂ

ORE ABOUT

'GREATESTSUCCESS'

A
| r'».

FITAFILT 26

RE



PRACT!CAL WIRELESS T November 18th, 1933

F J CAMM speczfzes

ICOLVERN
COILS
for the

“ORBIT"

Me. F. J. Camm specially selected Colvern
Ferrocart Coils for the “ ORBIT” because
he knows that Colvern are speciafists in
coil design and production. Ewery Colvern
Coil 1s three times triple testod—3it is your
safeguard that Colvern Coils will do their
job

F.10 and F.3, 25/~ per pair

Made under license from the
patentee, Hans Voigt.

COLVERN

COLVERN LIMITED, MAWNEYS ROAD., ROMFORD, ESSEX
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MORE FOR YOUR MONEY

O/ LONGER
O LIFE

For every eleven shillings you pay
for a Hi-Life battery you get 4/6
worth free—50.2%, longer life. This
figure is the result of an impartial-fest
by a famous British set-maker, a testthat
has proved that only the Hi-Life battery
can give you this extra life. No other
battery can equal this parformance, no
other manufacturer has the experience of
more than 40 years battery manufacture.
The new Hi-Life batteries are the latest

> addition to the Hellesen range. They
lel;IDTEl st have set a new standard of battery
BRITISH performance and they sell at a price
LABOUR competilive with any other quality battery.

HI -LIFE BATTERY

Hellesens Limited, Morden Road, Wimbledon, London, S.W.19.

HOW MANY
'LISTENERS REALISE ?

"1 wonder how many listeners realise (as
| did when trying out the ‘Microlode’
pointer) how much volume is wasted when
the speaker is not correctly matched to the
output valve,”

writes a user.

A revelation similar to this user’s awaits you. Hear
a W.B. *Microlode’ speaker on YOUR set to-day or
write for folder.

Mr. F. J. Camm knows the unique advantages of
‘Microlode’ matching. He has specified W.B.
* Microlode * speakers for the ‘ORBIT i’

*MICROLODE' Model
PM.4A - - 42/-
17 Ratios for power or pentode : 4 for

Class B. Perfect matching and the \MICROLODE,MOCIGI
*Mansfield’ magnet gives greater sensitivity. PM 6 g 32,6

Whiteley Electrical Radio Co. Litd, Dept, D, Radio Works, Mansfield, Notts
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ALL RECEPTION RECORDS SMASHED B

SOME SHORT &
UITRA SHORT WAVE
STATIONS YOl HAVE
lﬂ'[ﬂ HEARD BEFORE

81.55. DAVENTRY, 25.6. Wi
GSB 2l g INNIPEG:
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30. 16 V ATICAN Austrnlh. %N Hol s
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49&7 :.ln‘AMl BEACH 5135 BPRIN G- 25.4. ‘ROME, 2RO.
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U R South 30 MADBID, fpain. > i

bt SR S| ENGLAND - EUROPE -AFRICA- AMERICA &
bt SPRSNN  AUSTRALIA-ALL ON ONE SET AT LAST,/

llomccl

COMPLETE W'TH At last the day of All-Werld Radio has arrived
and you can build with your own hands the
FouR VALVES first receiver to give you not only England and
| Europe, but America and Australia direct. The
Lissen All-Wave All-World Skyscraper 4 tumes
from 12 to 2,100 metres. It brings two come
plete new wave-length ranges within reach of
the ordinary listener—stations and programmes
which beforc he was never able to. receive—see
above the list of these far-distant Short and Ultra-Short Wave
transmissions which have actually been logged om the Lissen
All-Wave All-World Skyscraper 4. And remember you get these
stations through Double Balanced Pentode Output ziving brilliant
reproduction on a Moving Coil Speaker—as much power as a
Mains Set from ordinary high-tension batteries.

Lissen have made this All-Wave All-World radio available to
Home Constructors first, because it brings back the thrill of
conquest to hear America and Australia direct on a set you have
built yourself it makes you an enthusiast to realise what
a wonderful thing you have created! And when yom see
- . the Grent Free Chart of the All-Wave All-World “ Sky-
seraper ” 4, which tells you how to work it and why it gives
such marvellous results, you will agree at once that it
v will be wise of you to build for yourself rather than buy
a factory assembled receiver which cannot give you these

new and intriguing short wave stations. The FR
CHART simplifies everything; there are pictures
of every part, with every wire numbered, every hole
A leNeud, every terminal identified. YOU CANT
Al p GO WRONG ! But get the Chart and see for yourself

Y then bmld the Lissen All-Wave All-World “ Sky-

\
o\“ ' oY 0 scraper”’ 4, the SET THAT SPANS THE WORLD!
-~ 0 D

: \ogces .. . SUCCESS ;I',' :

CERTAIN :

th outptAt“sfa’ge l‘:‘lf 'h‘.; St"- EA?.XNB(%S F RE E
ave, - WOor Yy
scraper” 4 iz Quiescent
Pub-Paiowu stib,  DENTODE (s POST COUPON

ANCED LISSEN POWER

PENTODE VALVES and giv~ . To LISSEN LTD., Publicity Dept., 1SLE-
ing you brilliant re;ro;t:c- OU'PU' . WORTH. F

tion on a Moving-Coil - Please send me FREE copy of All-Wave All-
Speaker. You get mains t MD“"G World * Skyscraper ”’ Chart.

volukmefftom tl&:s set ;’1“ I:t
works from ordinary high- @ MER = CEEEEEE S S . B Name ................c00ci0cii0nciaeries .o
tension batteries and is an co.l s -

ECOTORSIEAL to TUn, SP[A“[R Address ........coooiiiiiiie e

PR.1534 ....... PR CORPREEE o St o oo
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MAKE F. ). CAMM'S ORBIT AND ENJOY RADIO AT ITS BEST

EDITOR :
Vol. II1. No.61 || F. J. CAMM || Nov. 18th, 1933
Technical Staff:
W. J. Delaney,
H. J. Barton Chapple, Wh.Sch., B.Sc. (Hons.), A.M.I.E.E.,
Frank Preston, F.R.A., W. B. Richardson.

ROUND 7+ WORLD of WIRELESS

Binding Case and Index for Volume Two
INDING cases and indexes for Volume
II of Practicar WiReLEss, which
encompasses the issues dated March 25th,
1933, to September 16th, 1933 (Nos
27—52), are now ready, and we urge readers
anxious to preserve their issues in a readily
constiltable form to take advantage of the
generous binding offer given on page 445
of our last week’s issue. "As there explained,

all you have to do is to send your twenty-.

six copies, clearly marked with your-name
and address, to A. W, Bain and Co,,
Ltd., 17-19, Bishop’s Road, Cambndue
Heath London, E.2, torrether with a
postal order or cheque for 5. 6d.
This includes return carriage. Your
issues will then come back to you
correctly bound in blue cloth on
strong boards, neatly lettered in
silver. Readers should note that this
78 nol an untidy loose binder, but a
correctly bound volume with the
issues neatly trimmed. It is the
cheapest way of making your own
wireless encyclopredia.

Radio Lisbon
ORTUGUESE “fans™ are
x bxtmrly complalmng over the
delay in opening the new Lisbon
broadcasting station, for which the
transmitter was duly delivered some
months ago. Apparently the post- ]
ponement is due to the fact that i
|

the construction of the buildings to
house the plant was in the hands
of the Ministry of National Monu-
ments, which it appears has not
been working in close collaboration
with the Administration of Posts and
Telegraphs responsible for the organization
of broadcasting in that country. The
broadecasting law decreed the bringing into
operation of Portugal’s key station within
six months of the passing of the Act, but,
according to a report from Lisbon, no date
can now be fixed for the long-awaited
official ceremony.

) -

Development of German Television Trans-
missions
TEPS are being taken by the Reichs
Rundfunk (Berlin) to make tele-
vision transmissions a daily feature of the
broadcasting programmes, and experi-
ments are bemg carried out in the manu-

facture of receivers at a cost which will
allow of their almost general use by the
listening public. So far it is expected that
the first regular service will be made within

“the next two or three months, when the

German radio industry has had time to
get together a series of moderately priced
instruments. In the meantime the authori-
ties will carry out transmissions of * talkie
films on ultra-short wavelengths, and later
the broadcast of open-air performances. A
second short-wave transmitter is under
construction to permit broadcasts of both
vision and sound on channels in the seven-
metre band.

FEATURES OF

—-THE ORBIT---

SELECTIVITY,

SENSITIVITY,

QUALITY,
AUTOMATIC FADING

COMPENSATION,
LONG REACH,

SIMPLICITY,

NOVELTY,

ORIGINALITY

again broadcast specml programmes des-
tined to dwellers in the Arctic Circle.
In addition, during the coming winter,
the studios will endeavour to get into
touch with Rear Admiral Byrd’s Antarctic
Expedition so soon as it passes the Panama
Canal on its way to the South Pole. Special
transroissions will be made every Saturday
night at 11 p.m. Eastern Standard Time
(4 am. G.M.T.) on a wavelength of 31.48
metres with a power of 20 kilowatts.
Later, in January, 1934, an attempt will
be made to broadeast through the entire
Columbia network a deqcng ion of his
aeroplane flight over the South Pole;
this will be relayed from his ship
" the 8.5, Jacob Ruppert, which is
equipped with a powerful trans-
mitting plant. Short-wave experi-
menters who may wish to pick up
signals direct from Byrd’s ship
should listen for the call sign KJJY,
the frequencies to be used are 6, 650
6,660, 6,670, 8,820, 8,840, 13 185,

13 200 13, 230 13 24.), 13, 260
17 600 17, 620 31 515 21,600, and
21 625 kc/s

Interference with Broadecasis
'HE Post Office Authorities have
instituted a new campaign for
the elimination of electrical inter-
ference with the reception of the
broadcast programmes. All post
offices throughout the country have
been equipped with forms which
enable listeners to detail their com-
plaints. On receipt, by the local
engineers of the P.0. Engineering

‘have a hard time.

) -

Pity the Poor Announcer !
T Radio Tananarive (Madagascar) the
greater part of the programme is
supplied by loeal talent, and many enter-
tainments are provxded by native Hovas
and Malagasy. Where, in such instances,
names are broadcast, the announcer must
Madam Ambatotsiri-
bilanzana may prove to be a good soprano
and Monsieur Fianarantvohibemeranandra-
vatomoudri may -shine as’ a violinist, but
they do not lighten the task of the
announcer !

Radio in the Polar Regions
AS in previous years, the Schenectady
(New York) short-wave stations will

Department, the causes of the
trouble are investigated and remedies sug-
gested. Already some ten thousand cases
4 year have been dealt with, and in most
instances devices have been found for
mitigating the interference.

The Droitwich Long-Wave Station
LTHOUGH, originally, the new
“Daventry’ station to be installed
at Droitwich was planned to radiate 100
kilowatts, it has now been decided to use
at least 150 kilowatts in the aerial, and
the transmitter will be so constructed
that, if necessary, an output of -200 kilo-
watts can be attained. Such a power
would put us on a par with some of the
newer super stations in Europe.
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Berlin Jams Moscow"

N various occasions broadcasts from the |

Moscow-Noghinsk high-power station
have been jammed by morse transmissions.
It is stated that this interference, far from
being accidental, has been caused by a
special transmitter erected at Zeesen, near
Berlin. German papers announce that in
future steps will be taken regularly to
prevent the reception of anti-German

_propaganda  emanating  from
U.S.S.R. studios.

Belgium’s Two Stations
authorities have decided
to increase the power of the
two transmitters at Velthem (near
Louvain) which assure the broad-
cast of the Brussels programmes.
In 1934 the stations will be re-
constructed to obtain a radiation
of some 100 kilowatts and, if neces-
sary, a third transmitter (30 kilo-
watts) will be erected in the
southern part of the country.
This decision has been taken in
view of the fact that when the
Lucerne Plan comes into opera-
tion the Belgian wavelengths of
-respectively 4839 and 321.8
metres will be surrounded by
channels on which neighbouring
countries are using super-power
transmitters.

The Advantage of Single-aerial
Towers

N a recent fogdy night one

of the aeroplanes working

the London-Berlin night mail service
crashed into the aerial of the Witzleben
station. The latter is supported at one
end by the famous tower which has be-
come one of the principal attractions of
the German capital. dio newspapers
commenting on the subject take this in-
cident as definite proof of the advantage
derived by the use of single vertical aerial
pylons with warning lights at their summit.

Catalonia versus Spain
reorganization of the Spanish
broadeasting system is being com-
plicated by the fact that Madrid and
Barcelona cannot agree regarding either the
power of stations to be installed or the
wavelengths to be allocated. Barcelona
claims the right to a 60-kilowatt broad-
caster, and protests against a Govern-
mental decision to install a 120-kilowatt
transmitter in the Madrid region. More-
over, the Lucerne Plan allocating to a
station situated at Barcelona the 274-metre
channel, it is contended that if the
Spanish authorities take it for one of the
official stations there will only remain for
Catalonia an onde commune, namely 207.3
metres, which is not only unfavourable
for the broadcasts in the northern part
of the country, but carries with it a
stringent limitation in respect to power.

More breakers ahead !

Radio Thessaloniki

small experimental station at
: Salonica (Greece), which had been
closed down for several months, has now
resumed its transmissions on 268.9 m.
(1,115 kilocycles). The call is: Empiros
_etho Thessaloniki (Hallo! Here is Salonica).
It is a private concern, and programmes are

ra—

INTERESTING and TOPICAL l
PARAGRAPHS 3

4

not, broadcast daily. Efforts are being
made to secure financial assistance in order
to erect a more powerful station in that
city pending the organization of a regular
State broadcasting system.

THE NEW H.M.V, SUPERHET PORTABLE GRAND

batteries, and frame aerial.

Interesting B.B.C. Innovation
HE second news bulletin broadcast on
Saturday evenings now comes to us
in the form of an * illustrated *’ news reel
with direct relays or records of topical

events which have taken place during the .

week. An appropriate background of

SDIVE THIS

Problem No. 61.

Rawlinson purchased all the components
for a three-valve receiver, including two
screened coils of modern make and design.
The circuit was wired from Fifty Tested
Wireless Circuits, and every component was
tested as it was fitted into position. When
finished the most peculiarresults were obtained.
Tuning was most erratic, no stations appearing
at anything like the correet position on the
dial, and morse interference belng experienced
on the medium wave-band. In addition, it
was found absolutely impossible to obtain
adequate station separation, jamming being
experienced on every station heard. The
circuit was the conventional H.F. (screen grid),
detector and pentode. What was wrong ?
Three Books will be awarded for the.first
three correct solutions opened. Address your
envelopes to The Editor, PRACTICAL WIRE-~
LESS, Geo. Newnes, Ltd., 8-11, Southampton
Street, Strand, London, W.C.2, and post to
reach here not later than Nov. 20th. Mark
your envelopes Problem No. 61.

o

SOLUTION TO PROBLEM No. 60.

Robinson had connected the two coils of his syn-
chronizing apparatus and the ncon in parallel instead
of series. The device was thus prevented from func-
tioning in the correct manner. .

The following three readers accurately solved
Problem No. 69, and books have, therefore, been for-
warded to them :—

W. Gilchrist, 46, Main Street, Tweedmouth, Berwick-
on-Tweed.

H. Stevenson, 10, New Brotton, Brotton, Yorks.

H. Gilkerson, 45, Prince of Wales Crescent, Kentish
Town, N.W.5. )

This receiver, which is provided with auto-
matic volume control, is pictured here with the
back open, showing the neat lay-out of the chassis and

" broadcasts from

noises in every instance creates a true
atmosphere for the subject being dealt
with. On November 18th we are promised
the start of a new feature entitled In Town
To-maght. Its aim is to give listeners
pp-to-the minute items of what is happening
in London. Interviews with notable
personages who have just arrived in town,
or a short address by them, excerpts of
stage performances, new songs and “ sur-
prises » outside the published pro-
grammes will be included in future
in these transmissions,

New Stations for Poland

O more transmitters are to

be added to the Polish
broadcasting network, thus bring-
ing the number of stations in
that country up to nine. Poznan
is to be endowed with a 20-kilo-
watt transmitter, and the plant
at present in wuse will be dis-
mantled and re-erected at Torun
(Thorn), at no great distance from
Danzic. At Pinsk, in the eastern
part of the country, on the Rus-
sian border, a new station will be
erected to act as a relay of the
Warsaw programmes. It will
work on 219.6 metres in 1934,
thus sharing a wavelength with
Cracow.

Triumph for the Miero-wave
AT the Lympne (Kent) aero-
‘ drome the Air Ministry has
installed a new micro-wave tele-
phony station for communication
with the airport at St. Inglevere (France).
The wavelength used is only 0.175 metre
(173 centimetres), but tests have demon-
strated that this channel is perfectly satis-
factory for beam transmissions at com-
paratively short distances. The main
advantage reaped from the adoption of
micro-waves is found in the simplicity of
the apparatus needed for the purpose.

Miihlacker Closes Down
ISTENERS, no doubt,
noticed the weakness
emanating from Miihlacker on 361
metres. This is due to the fact that
the high-power station has closed down,
and that the broadecasts are carried out by
the old Stuttgart 1} kilowatt transmitter,
pending entire reconstruction. Miihlacker
as a 100 kilowatter will reopen on Decem-
ber lst and will then work on the Munich
wavelength (532.9 m.).

Reconstruction of Radio Strasbourg
S alterations are being carried out to
the plant of this French station, from
time to time during the next few weeks it
may be compelled to curtail or even
suspend its broadcasts. Although it has
been rumoured that a more powerful
transmitter may be erected eventually on
the present site in order to counteract
Miihlacker (Stuttgart),
the recent political crisis in France may
prevent, at least temporarily, the fulfil-
ment of this plan. In the meantime,
however, the plant is being overhauled and
go far as possible every measure will be
taken to secure greater radiation from the
equipment. Radio Strasbourg, it is stated,
will become one of the most powerful
stations in the French network.

will have
of signals
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and This_ Article Explains the Best Ways of Doing This.

T has been said that fitting new com-
ponents into an old receiver is like
putting old wine into new bottles.

The simile may be true if the additions are
made without paying due regard to the
circuit modifications which they entail, but
if the matter is given a reasonable amount
of consideration the result is almost bound
to be satisfactory. I would say, therefore,
that practically any set, if of fairly sound
design, can beimproved by the addition
of some of the latest types of com-
ponents and accessories.

New Valves

One of the very simplest ways of
improving the performance of a re-
ceiver which is upwards of two years
old is by replacing the valves by new
ones. Perhaps the original ones still
function in what is considered to be a
satisfactory manner, but in nearly

every case it will be found that the J&f -

newest types are considerably more
efficient. That does not mean that
the mere substitution of another set
of valves will necessarily improve re-.

qul' Se
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tortion. The obvious remedy would appear
to lie in the direction of replacing the L.F.
transformer by one of lower ratio, but in
many cases it 18 sufficient merely to reduce
its efficiency by connecting a .25 megohm
resistance between its secondary: terminals:

A Pentode for More Volume

When more volume is
required from a receiver

odel]

There are Many Readers Who Wish to Add Some of the Latest Components to Their Receivers,

By BERNARD DUNN

can be found by trial, or it may be joined
directly to the main H.T. positive lead.

Variable-Mu Modifications

Most users of S.G. receivers are now
changing over to the variable-mu type of
valve. The method of doing this has been
described in PrACTICAL. WIRELESS
50 often that it seems almost super-
fluous to mention it again, but for
the benefit of new readers it is illus-
trated in Fig. 3. It will be secen
that the wire previously joining the
earth terminal of the aerial tuning
coil (as well as the moving vanes of
the variable condenser) to earth is
removed and a .1 mfd. fixed conden-
ser put in its place. A lead is then
taken from the coil to the centre

HT+

Earth.,

ception ; in fact, the very reverse
might be the case simply because
the new ones afford a greater degree
of amplification and are thus more likely
to make the set unstable. But if slight
alterations are made to the circuit, 50 as to
bring it as up-to-date as the valves are,
considerably better results are almost
certain to accrue.
What circuit alterations
-arerequired ? Naturally,
, the answer
depends
upon the
type of setin
: . use. Ifitis
Previous Wiring Remacires of the Det.-
As Before. L.F. kind it
willprobably
only be ne-
cessary to fit
the usual de-

Fig. 2—To use* a pentode in
place of a small power valve, it
is only necessary to replace the
4-pin holder by a 5-pin one and

fit an additional H.T.4- tap- coupling re-
ping to the fifth terminal sistance and
(marked C). condenser in

the anode
circuit of the detector. The method of doing
this is indicated in Fig. 1 ; the wire joining
the H.F. choke to the L.F. transformer is
removed and a fixed resistance (a value of
25,000 ohms is nearly always as suitable as
any) is fitted in its place, a 2 mfd. condenser
being joined between the ° transformer ”
end of the resistance and earth.

In some cases this might not be sufficient,
due to the fact that the new L.F. valve has
a much higher amplification factor than the
previous one, and thus tends to overload
the outpnt valve and so to introduce dis-

terminal of .a 50,000 ohm poten-
tiometer connected across the exist-
ing grid-bias battery. Insome cases,
where more than one V.M. valve is
to be used, or where the set is rather
unusually sensitive, it is better to
include a 100,000 ohm decoupling
resistance in the position indicated

Fig. 1.—Method of decoupling the detector valve to prevent
instability when fitting new valves into an old set.

having a single L.F. stage consisting
of a small power valve, it is an excellent idea
to use a pentode instead. To do this the
last valve-holder must be changed for one of
the five-pin type, and an additional high-
tension positive lead taken to the centre
socket—this is connected to the terminal
marked “C.” The new H.T. lead can be
fitted with a wander plug, as shown in Fig. 2,
80 that the optimum screening-grid voltage

by broken lines. There is another
point to watch, because if the ordi-
nary two-point battery switch is
employed the grid-bias battery will
quickly run down, due to the potentio-
meter being constantly in parallel with it.
That difficulty is easily overcome by using
%‘ _thr:?e-point switch connected as shown in
ig. 3.

The H.F. Pentode
Hundreds of mains-set users have written
(Continued overleaf)

100,000 Ormes.

A8
A LA 50.000 Ohms
¥ Polineler.

G8 -~

L7—~
HT—

3 Poinl On-OFF Swilch.

GB+

Fig., 3.—The connections required when changing over from an S.G. to a V.-M.

valve.

Note that a 3-point on-off switch is required.
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100.000 Olms.

Earth.

is connected as shown above.

particular make of unit.

(Continued from previous page)

to us asking if it is possible to substitute one
of the new H.F. pentodes for the 8.G. valve
at present in use. In nearly every case this
can be done with entire satisfaction and
results thereby improved. At the same time,
it is well to point out that the maximam
efficiency will not be obtained from the
pentode unless the impedance in its anode
. cireuit is very high. In other words, the
H.F. choke used for coupling the valve to
the following coil must be a really good
one ; if you are in any doubt in regard to
this it will pay to buy a new choke of the
high-inductance type. Sometimes the H.F,
pentode requires different values of feed
resistances, so this point should not be
overlooked in making the modification.
It would be impossible for me to give any
suggestions regarding resistance values,
since they depend upén the exact type and
make of valve used. The makers’ instruc-
tions should, therefore, be followed im-
plicitly.
Ganging the Condensers .

Another query which often crops up is in
respect to the substitution of a gang con-
denser for two separate oo_mponents, the
object being to simplify tuning and reduce
the number of knobs. This is a question
that the individual can best decide for him-
sclf. ‘If the settings of the two condensers
are practically the same—say, within 10
degrees or so—for any station, a gang con-
denser can most certainly be used. Toensure
that there shall be no loss in selectivity or
sensitivity, however, the new condenser
should be of the type provided with an
external-trimmer adjustment. Nearly every
maker now supplies such a component,
having two concentric knobs, one smaller
than the other ; the larger knob operates the
moving vanes of both sections of the con-
denser and the smaller one either * rocks ”’
one set of * fixed ”” vanes or drives a separate
low-capacity variable condenser connected
in parallel with one section.

Iron-Core Coils . .
The advantages of iron-core tuning coils
in providing increased selectivity—and
often greater efficiency—are by now well
known, and there are many who contem-
plate improving their receivers by changing
over to them. Are there any objections to
doing so ? No! but the alteration might
make the set so efficient that it becomes

Fig. 5—An A.V.C. unit of the type provided with an integral H.F. choke

unstable. The usual cures for instability
were dealt with in a recent article and they

The illustration does not refer to any

should be applied in a case such as that just
referred to. In nearly every case it will be
found sufficient to screen a few of the anode
and grid leads, whilst in others slight re-
adjustments to H.T. voltages will do the
trick. When the iron-core coils are fitted at
the same time as the variable-mu valve it
will be found that perfect stability can be
secured by keeping the potentiometer
setting somewhat below its * maximum »
position.

Automatic Volume Control

There is no doubt whatever that auto-
matic volume control is-now appealing
very strongly to every wireless enthusiast,
and it is only right that it should, for it is
sure to hecome a standard fitting of all
high-class receivers in the future. Com-
plete automatic volume control, by which
I mean a system with which the volume
from all stations is maintained at a
perfectly uniform level, is quite impossible
of attainment in a simple receiver. At
least two H.F. amplifying stages are
essential in order to obtain real A.V.C., but
the principal advantage of the scheme—
absence of fading when receiving distant
stations—can he secured in quitc a simple
type of receiver having only a single H.F.
amplifier.

All that ¥s needed is one of the excellent

little so-called A.V.C. units that have

Eovember 18th, 1933

lately been placed on the market by at
least two reliable firms, a fixed resistance
and a condenser. As a matter of fact, if
the set is already fitted with a V.M. valve -
the latter two components are not needed,
and so the expense is very slight. These
A.V.C. units are of two general types, one
of which consists of a * Westector”’ high-
frequency metal reetifier, two fixed con-
densers, and a resistance, whilst the other
i8 provided with an H.F. choke in addition.
Both types of unit have practically the
same circuit arrangement and are similarly
connected in circuit. The pictorial circuit
Fig. 4 shows the connections for an A.V.C.
unit of the type not provided with a choke,
and which functions in conjunction with
the normal H.F. choke wired in the anode
circuit of the detector valve. Fig. 5 shows
the slightly different wiring which is
necessary when using a unit which includes
the choke.

In examining the cireuits given it will be
seen that the arrangement is very similar
to that shown in Fig. 1 in respect to the
inclusion of a variable-mu valve, and that
the A.V.C. unit takes the place of the,
volume control potentiometer and grid
bias battery.

When using one of these units with a
single H.F. receiver it is possible to employ
an ordinary S.G. valve in the high-frequency
stage, but a valve of the short-base
variable-mu type is more satisfactory.
The reason for recommending a short-base
V.M. is that this kind of valve produces a
greater change in volume for any given
variation in applied bias voltage.

More complete automatic volume control
is possible in a receiver having two V.M.
stages and the connections for the unit are
the same as those shown in Figs. 4 and 5
except that two leads have to be taken from
the “ AV.C.” terminal, through 100,000-
ohm deeoupling resistances, to the ‘ bot-
tom ” ends of the grid coils of the two
H.F. valves.

“1934 > Appearances

All the modification suggested above
refer to circuit arrangements and do not
affect the appearance of the receiver in the
least. There may be many readers who
possess sets which are perfectly satisfactory
in the way of performance, but which loof:
rather obsolete due to the style of cabinet
and controls which are employed. In such
cases much can be done to bring the set
into line by modernizing cabinet and
controls.

gi:

Qusesasmasssnan

EarlA, Fig. 4.—The connections for an A.V.C. unit of the type not fitted with
an H.F. choke. The unit shown in the pictorial circuit is not of any particular make.
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Many Hundreds of Readers Have Already Built this Revolutionary Receiver.
Further Notes on Adjustment ard Operation

American Medium-Wave Reception
ULL constructional details for my
latest and best receiver were pub-
lished in PracricaAL WIRELESS No.
59, and this issue was on sale on the
morning of Wednesday, November I1st.
On Thursday morning, November 2nd, I
received a post card from a very enthusi-
astic reader who had immediately bought
a kit of parts after reading about the set.
He commenced work on the receiver on
Wednesday evening, finished at 2.15 a.m.,
tuned in three stations on the medium-
wave band before 3 a.m., the third of
which was identified as being an American.
I will not repeat here what this reader said
in his card, but you will find that on the
¢ Practical Letters FromeReaders > page.

Mr. Pedlar must have created quite a
few records by his feat. First, I should
imagine he was the first person outside
our own laboratory to make the receiver;
secondly, he was the very first to advise me
of his excellent results; and thirdly, he is
probably one of very few constructors who
have received American medium - wave
stations during a week when reception
conditions over the Atlantic were far from
good. My hearty congratulations on an
excellent performance, Mr. Pedlar!

If any other of my readers have attempted
American reception lately, especially with
a receiver having only three valves, I am
perfectly sure that they will agree with me
that anything like good reception is a feat
to be proud of. I would go further than
this by saying that reception with any
kind of receiver (multi-valve and expensive
superheterodynes not excluded) during the
last few weeks is sufficient to entitle cven
the most modest to boast a little,

Congratulations—My Transfer Print

At the time of writing these notes just
four days have elapsed since complete
details of this revolutionary receiver were
first available to the public, and I have
already received innumerable letters of

The unit responsible for automatic-fading compensation
in the Orbit,

PRACTICAL WIRELESS

MORE ABOUT MY ORBIT

congratulation upon producing the very
set. that the public wants. I have also
had scores of letters from readers who have
built the receiver and declare it to be the
most efficient, selective, and easily-tuned
instrument they have ever made. Numerous
other letters have come in from readers who
are making this their first home-constructed
set ; in every case they report the ease
with which they are being enabled to carry
out the work entirely without assistance,
thanks to the wonderfully novel and epoch-
making Transfer Print Scheme. This is
something quite new to wireless construction
and is an idea that no amateur can fail to
appreciate. The beginner finds that it
makes all the difference between his being
able or unable to trust himself with the
task of making his first receiver ; even the
most advanced experimenter finds the idea
particularly useful, for though he has
previously scorned blue-prints, working
only to theoretical diagrams, he finds the
Transfer Print a wonderful time saver.
There is no doubt whatever that the
Transfer Print method of receiver con-
struction is the system which must
inevitably become standardized in the
future.

Claims—And Range

You will remember that I did not make
any particular claims for this receiver in
the way of long range. I did not say that
it would bring in a hundred stations at full
loud-speaker strength when using a spring
mattress for an aerial and window-sill
flower box for an earth, I preferred to say
that this was the best set I had ever
designed ; to regular readers of PRACTICAL
WIRELESS, and particularly to those who
built my * Fury Four ”’ and other receivers,
this meant far more than mere words could
say. Itisridiculous in these days to speak
of the capabilities of a set in terms of range
of reception or the number of stations
which it will receive. That some designers
make claims along these lines I know
perfectly well, but any thinking
reader knows as well as I do
that the number of stations
which can be tuned in on any
particular receiver depends so
much upon local conditions,
aerial, earth, screening, etc.,
that any figures can be nothing
short of misleading. To tell
you that this newest set of mine
had brought in sixty stations
at good loud-speaker strength
(as it certainly has, of course)
would mean nothing to you.
Even if it was added that the
stations were received between
7and 9 p.m. on !la thirty-foot
aerial 20 feet high situated
twelve miles from Brookmans
Park it would not be very much
help in enabling you to deter-
mine just how good the set
was. For that reason I prefer
to say that, in comparison with
any other receiver having less
than five valves which I have
used and tested under identical
conditions, this newest three-
valver is by far the best.

By F. J. CAMM

This Article Gives

Here is the radiogram version of the Orbit,
which may be ba!(!:ery- or mains-operaled
.C.or

Real Selectivity

Not only .is it sufficiently sensitive to
bring in a terrific number of programmes
(by which I mean stations that can com-
fortably be listened to and enjoyed), but it
has a degree of selectivity which is more
than ample to permit of easy rejection of
the local stations. The use of iron-core
coils in the carefully matched and balanced
circuit results in a degree of  selectivity
equalto that of many superheterodynes. In
saying this I do not wish to imply that the
set is “ nearly as good” as a superhet—
I claim that from many posnts of view it is
better. For instance, it is entirely free from
second channel interference, which no one
has yet been able entirely to overcome with
the superhet; it gives ample selectivity
without ‘ cutting ” the higher notes and
so making artificial compensation a practical
essential ; it gives maximum -efficiency

without the need for delicate trimming

adjustments or complicated tuning controls ;
it 1s cheaper to build and run; and it is
simpler and easier to construct.

Real Quality of Reproduction

I rather have a feeling that in previous
articles I have not stressed sufficiently
strongly the fact that this receiver gives
quality of reproduction which is un-
surpassed by that of any battery set I
know. There are no fancy tone-correction
systems, tone-balancing cireuits—call them
what you . will—but instead the whole
circuit has been so designed that anything
in the nature of camouflage would be
superfluous, At the same time I have
provided one control ‘which can be used
slightly to vary the actual tone of re-
production if desired. I refer to the
variable-ratio tappings on the * Microlode
loud-speaker. By rotating the two arms a,
large number of different output trans-
former ratios can easily and quickly be

provided. In the majority of cases it will
(Continued overleaf)
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be found that most pleasing reception is
obtained when the levers are on contacts
C and H, but by moving first one and then
the other a slight and even variation irf tone
from * bass » to “ treble *’ can be obtained.
Some listeners pfefer to have reproduction
rather high-pitched, whilst others would
rather hear the thump of the bass ; either
kind of reproduction can be chosen to suit
the taste of the listener and the room in
which the set is installed.

Building the Radio-Gramophone

Those readers who build the set as a
radio-gramophone in the ¢ Adaptagram”
cabinet will find that the control knobs
do not come quite in the centre of the front
panel, due to the width of the * Adapta-
gram  being somewhat less than that of
the Peto-Scott console cabinet. In order
to retain the symmetry it is therefore
advisable. slightly to move the tuning
condenser and reaction condenser. The
ganged tuning condenser is moved 13in. to
the richt and the reaction condenser is
moved 1%in. in the same direction. This
slight alteration has been thoroughly tried
out and has been proved to have no adverse
effect upon results, and therefore you can
adopt it without any fear of spoiling any-
thing.

There is another point of interest in
connection with the radio-gramophone
version of the set. Some listeners prefer to
have a rather considerable volume of sound
from records, and in consequence they
might find that the output from the pentode
valve—although ample for most purposes—
is not quite so great as they would like.
This minor difficulty can easily be over-
come, since I have made arrangements with
Messrs. Peto-Scott to supply the * Adapta-
gram > cabinet already fitted with a Class
B Adaptor where necessary, at a modest
extra charge. The amplifier can be brought
into circuit whenever it is specially desired
to have an extremely large output or it can
quickly be disconnected at other times, so
considerablyfreducing the current consump-
tion to the low figures of 11 milliamps and .5
amp. respectively for high and low tension,
which are taken by the standard receiver.

An External Loyd-speaker

Some constructors of the console model
might wish to fit an additional speaker
which can be moved right away from the
set itself and perhaps used in another room.
This can easily be done by attaching the
connecting leads from the second speaker
to the terminals on that fitted to the
chassis, but it will be found rather more
convenient to screw a double terminal
block to the chassis of the set and connect
the two lengths of flex normally going to
the speaker terminals to it. Two leads
can then be taken from the block to the
built-in speaker and other leads can be
‘taken to external speakers in the same way.
A very convenient and suitable terminal
block for this purpose is made by Messrs.
Lissen. There is, of course, no need
whatever to disconnect the second speaker
when it is not required to be used away
from the set, for it can simply be placed
into the cabinet behind the second speaker
fret. It will then function in conjunction
with the built-in speaker, and by trying
various tappings on both speakers it will
be possible to use them as a balanced pair,
one dealing principally with the higher
frequencies and the other with the low.
Esxcellent quality can be obtained in this
way and I can strongly recommend any
constructor to try the idea.

PRACTICAL WIRELESS

Additional Construetional Notes

There is one little point in connection
with the constructional work which
would like to stress. The chassis is
covered with metal and the surface is
therefore highly conductive. Because of
this care should be taken in fitting the valve-
holders to ensure that
the. legs do not make
contact with the sides
of the hole through
which they pass. If
they do touch therc
will be a danger of
short-circuiting  the
H.T. supply; this
would be indicated by
a “blown ” fuse,
and theset would
be absolutely
“dead.” One
other point—do
not forget to
attach the: con-
necting wires to
terminals 5, 6,
7 and 8 on the
F.3 coil, and to
terminal 5 on .
the F.10 coil before re-fixing the chassis
side runner on to the baseboard. These
terminals are rather difficult to get at later
on, and much trouble and delay can be
avoided by using a little forethought in
this matter.

One or two readers have not been quite
clear in regard to the connection made from
a terminal of the on-off switch to a screw
through the chassis marked on the Transfer
Print ““ To Earth.” The screw is simply
a 4 B.A. bolt about }in. long which passes

MY UNIQUE GUARANTEE

Regular readers of PRACTICAL
WIRELESS are well aware that we
specify only the actual parts used
i our receivers—no alternatives !
I want heve to reaffirm, for the special
benefit of new readers, the object of
that polscy—a policy carefully laid
down and rigorously followed.

When I planned  PRACTICAL
WiRrELESS (many months before it
actually appeared) I determined to re-
awaken the flagging inlercst in home-
construcled receivers by doing my
utmost to ensure that every receiver
made by readers from instructions
appearing in our pages should give
results equal to those oblained from
the original receiver. I came to the
obvious conclusion that this desirable
end could only be oblained if readers
used exacily the same parts as were
employed in the original design;
for the wvariation tn resulls when
alternatives are wused is practically
sllimitable. I felt that some standard
of performance could only be achieved
by adopting a standard sn materials
used, so that any failure to achieve
our clasmed results must be directly
attributable lo one of three things—
local conditions, a fault in the wiring,
or a faulty component. Hence our
specification of only those parts
actually used by me and my personal
guarantee of free advice until the
receiver functions in the manner
clatmed. You can make @ PRACTIOAL
WIRELESS Receiver with the same
confidence as you would purchase o
commercial receiver. v

1The Orbit is a really ingenious design—clean Iayoul,b
accommodated on the chassis.
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with speaker

through the baseboard and so makes
contact with the upper (metallized) surface.
Another similar bolt, for the same purpose,
is situwated near to the third valve-holder,
and the L.T. connection between the two
bolts is completed by the metallized surface
of the chassis.

Easy Tuning

In previous articles I have dealt rather
fully with the method of tuning the set,
and as this is really so simple there is not
much need to enlarge upon my previous
statements. I would just add, howerver,
that although tuning can be carried out
entirely by means of the larger condenser
knob, a certain increase in signal strength
can in some instances be obtained by
making a final tuning adjustment on the
smaller concentric trimmer knob. By this
means both tuning circuits can be matched-
with perfect accuracy at any part of either
wavelength range so that the same
efficiency is obtained with a single tuning
control as with the more usual double one
which many designers have found it
necessary to usc in order to obtain satis-
factory results.
Guaranteed Efficiency

I would conclude by reminding you once
again that this set is covered by my
PERSONAL GUARANTEE. That means
that if you encounter any difficulty—
however great or small—in building it, my
FREE ADVICE is at your disposal. This
i8 -a unique service which PRrACTICAL
WiRELESS alone of all wireless journals
offers to its readers. It is a service that
has been widely used, highly praised, and
keenly appreciated by readers. Its pur-
‘pose i3 to help YOU. The only stipulation
I make is that you rigidly adhere to my
list of specified components. In doing this
you will be considerably helping yourself to
avoid trouble, for no receiver can work equally
well when any odd collection of components is
used. After all there is a considerable
amount of team work in a wireless set and
whilst some components may work ex-
tremely well in a particular circuit arrange-
ment they may not do so in another. My
solus specification does not impugn unspecified
makes, but iv does ensure a reasonable
standard of performance and also a
uniformity of result. Furthermore, it
enables me rapidly to diagnose readers’
troubles and to be of service to them.
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With Parhcular Reference to the Neon Stabilizer.

N the past it has not alwaye been prac-
ticable to use either an A.C. or D.C.
"eliminator with Class B or Q.P.-P., but

owing to radio’s latest development, the
Cossor Neon Tube voltage stabilizer,
running either system from an eliminator
has been simplified.

The Neon stabilizer will be more readily
understood if the reason for its cxistence
is made perfectly clear. Readers will
recollect that Class B valves take an
H.T. current that varies within wide limits.
For example, the 240B valve arranged to
give an undistorted output of 2 watts
will consume about 4 milliamps during
an announcement, and will rise on a very
loud orchestral passage to a figure approach-
ing 45 milliamps, even though the average
taken over a week would only be, say,
8 milliamps..

Assuming that a screened grid stage and
detector stage take 4 milliamps, this

means that the current required from the

Y,

L

re

0"

Fig. 1.—Cossor

Neon stabilizer
S130.

volume of the loud, and
all light and shade
would be taken from
the music. Alterna-
tively, the rise in
voltage would be suffi-
cient to cause the detec-
tor to oscillate, except
when an orchestra was
playing loudly. Added
to this there would be
distortion caused by
the voltage variation on
the Class B valve, and
the possibility of the
valves breaking down
under the strain.

It is therefore appar-
ent that some device
is required whereby
the voltage of an elim-
inator will remain
reasonably constant,

By PERCY RAY

The Cossor Neon stabilizer is shown at
Fig. 1, where it will be seen that the tube
is mounted in a valve-holder for convenience.
The interior of the tube consists of an
anode and a cathode, surrounded by a
mixture of special gases, the pressure of
which is so adjusted that a current flows
through from one electrode to the other
when a certain H.T. voltage is applied.
Incidentally, when this current flows the
tube lights up; when the H.T. voltage
is reduced to the point where the -tube
just remains alight a small current
will be flowing, but a slight increase in
voltage brings about an enormous increase
in current. This action is the exact
opposite of the eliminator driving a Class B
valve. decrease in Class B anode
current brings about an increase in voltage ;
whereas an increase in voltage on the
Neon stabilizer brings about an increase
in current.

When a Class B valve and Neon stabilizer
R

- . 7
T OC Output
. Smoothed
&S‘moot ed And Stabdiseq
And 0.
Stabilised T ¥i

Fig. 2.—Basic circuit of an A.C. eliminator

eliminator will vary between 8 and 49
milliamps according to the volume of
sound at any particular instant.

It will be seen that an eliminator capable
of delivering the largest current would be
necessary, but unfortunately, an
extraordinary noise would result,

wil-h Neon stabilizer.

of the working of this device, the
together with -full
information for

stabilizer,

working.

Fig. 4. —Basic circuit of D.C. eliminator with Neon stabilizer.

irrespective of the | are both driven by an eliminator the current
current drawn, and |drawn by wvalve and tube tends to be
it is the object of|always the same, irrespective of the pro-
this article to give a full descn%tmn portion drawn by ecither; thus voltage

both D.C. and A.C.

con | regulation is achieved.
practical

Flg 2 shows an A.C. eliminator equipped
with Neon stabilizer. The eliminator
portion will have a minimum output of

60 milliamps, so that therc is

no danger of the current drawn

because the voltage of an elimin- by the tube robbing the Class BB
ator varies in 1;‘roportion to Aﬂ(]}e {’alve, as the tube itself draws
current drawn from it. An A.C. etween 5 and 10 milliamps,
eliminator designed to give 50 REGULATION ¢ L when idle.

milliamps at 120 volts would o m(;u,. A: ! Nvoufvfg% e Fig. 3 shows a voltage regu-
rise to 200 or more volts with < pS = T e lation eurve, where it will be seen
the current dropped to 8 milli- X4 5 1= 70'}"‘ wuenl, =0 | that when the current drawn by
amps. hthth ab D.C. eliminator v thofi rg%elverlhvanes :)ltlatweexlx 10
it might even be worse; assum- ¢ an millia e voltage
ing that the D.C. voltage is 250 &, = rises only 6 volps, and with a
volts, a drop in mrr]'gnt de(;nalllld 3 — Joisenance | laTger set,hwhen t‘\ﬁ'o scrcened
from 49 to 8 would send the IN TUBE grids of the variable-mu type
voltage from 120 up to well over } CEASES | re used, the rise in voltage is
20?11 go}l}ts. The é‘_esult. gg this .5'2 e¥enhsmalk‘3)r, tléz charactenstllcs
WO e extraordinary, because 2 of the tube ing amazingly
the increase in voltage on the 9 good from 15 milliamps upwards.
detector valve is equivalent to lloo 15 e &5 = A D.C. eliminator equipped

turning up reaction, consequently
the volume of sound on weak
passages would be raised to the

20 30 a0
LOAD CURRENT I, IN. MILLIAMPS
Fig. 3.—Voltage regulation curve of Neon stabilizer.

with Neon stabilizer is shown
4. In both this illus-
(Continued overleaf)

at Fig.
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4000,
NN avs
3500 ] L/ ]I =
LSRN v e yd _50ma .|
Dk A1 ot
3,000 P Rwu
w — ey s Z_r ?ZCO-:A LoAD
gz.soo — // /é - ! r_.
: IS ! ,/ (_ A _rZ - r/”-;‘
%2000 - A | JA oo | | ]
.-_; ; ///l'/ | // {m -l
£1.500 AN 1
o’ st / 7 /éf , ! [ | The eliminator shown at
gl LT s monncs R ssauisss v aro| 8%, L0 T wopd hardly
5 e ;;// e SUPPL'Y"VOLTAEE.: Yo Fl(?.lnl)f OTCI;‘ 300 YOLTS m.&ins’ SqO a reauy efﬁcie%lt
500 et e —{ eliminator is shown at
~d _L | | Fig. 8, using one con-
| denser, two chokes or a
o 160 180 y 260 280 300 centre tapped choke, and

200 220 240
EXTERNAL SUPPLY VOLTAGE Vo the Neon stabilizer. It

Fig. 5—~Graph showing value of resistance ** R." Note that Vo will be noticed that no
is the voltage of eliminator when delivering the required current, condenser is placed on
the mains side of the

choke, though such an arrangements

is often seen. The writer contends, how-

(Continued from previous page)
tration and Fig. 3 it will be seen that
a resistance, R., is inserted in order to

save the tube from destruc- o
tion when the eliminator is i ees 55 HT+
switched on and the set is
switched off, a precaution 2C Macns
that is, of course, absolutely .
necessary. i ¥ HT—=

The value of this resis- WWWWW -0
tance can very easily be

Gg.—

each angular line representing the
total smoothed output of the eliminator
plotted against eliminator output volts
and the required resistance. For the con-
venience of those who are not entirely
familiar with a graph, a table is given,
showing the correct resistance for various

climinator outputs, the accuracy of
resistance value being such that in-
termediate values can be estimated.
Reference to Figs. 3 and 4 will show
AC,
Mains

Fig. 7.—A modification of Fig. 4, showing
the basic principle of free grid bias across the
resistance ** R.’

ever, that this is a waste of a good con-
denscr, because the capacity of the mains

SOH J00.0hms
SR,

ascertained from the graph at Fig. 5,’

that the customary smoothing con-
denser following the smoothing choke
has been omitted as a Neon stabilizer
has a large smoothing action; for
example, at 100 cycles which as the
ripple to be smoothed when using
a full-wave rectifier of 50 cycles, the
Neon stabilizer is equal to more than

Gg_-
Fig. 6.—A modification of Fig. 2 showing

how free grid-bias may be obtained ; this
is a skeleton circuit as the value of G.B. is
not conirollable.

densers are connected across the mains,
not for the purpose of smoothing but to
mipnimize the possibility of modulation
hum, which so often ruins an otherwise
excellent D.C. receiver.

The resistance R. 1 and condenser C. 1
act as grid-bias decoupling which is shown
in case its use becomes necessary, although
it can usually be dispensed with when a
single grid-bias tapping is used.

A complete and highly efficient A.C.
eliminator is shown at Fig. 9, where two
grid-bias tappings are shown, one fixed
and one variable, both of which are de-
coupled, while a potentiometer is shown
right across the bias resistance, for con-
trolling the bias applied to a variable-mu
valve, the lead to which is also decoupled.
For sets not using a variable-mu valve,
the potentiometer and the associated
resistance R. 1 and condenser C. 1 will
be omitted.

Either of the eliminators shown at Figs.
8 or 9 represent thoroughly efficient
units with regulated stabilized  outputs
suitable for use with either Class B or
Q.P.-P. outputs.
The values given
are for an output
of 65 milliamps,
which will be ample

A T

Oulput for most requi
quire-
Smoothed  ponts. Tt should be
And noted that the 63
Stabilised! milliamps is avail-

/30r At 6‘77”'35 able for the set and
o *  does not include
-0 the current drawn

6 mfd

by the stabilizer.

The circuit diagrams at Figs. 3 and 4 |itsclf would be roGd-Var:/ﬂla-r
show the resistance in the positive side, but | s0 enormous ) 0GB~ Fig. 9. — Complete
this can be placed in the negative lead | that an ordin- A. C. eliminalor.
as shown at Figs. 6 and 7, so that free grid [ ary smoothing Mfa’ The total resistance
bias may be obtained. .| condenser would 0/0,000/4 % “R." must be 300
It is int(ill‘estilfl‘f to nl(l)tice] that this nl(l)th makc(all ﬁtghe 7S —0 GO~ Var Min mezgd)élms as I:hed;?hkc
id bias really is free, as the voltage across | slightest differ- o el | is megohms. This
ggsistance R. would normally be wasted, | ence. The elimi- MC@ makes the correct
the presence of this resistance being | nator at Fig. 8 4 = total of 500 meg-
necessary for safety, as described above. | gives one grid- = ohms.
TOTAL VOLTAGE OF ELIMINATOR UNDER LOAD L’l‘:ﬁoflglf P ; l;lg;r '/i)oo f’/n ;722_ (1037"73
Total Current. number could "7’.1"

Tube & Load

160] 130f 200] 220] 240] 260 280| 300/ | be ‘I;IS ec(l1 by T ] Approx. /Z
=) = el suita ivi- 1501 80-85m
10 10001250(1750/2250/2500{3000/3500(3750 ding t}l,m resis- i Gec | Smoathed Ana
50 750/1000/1500/1750/2250(2500(3000(3230( | tance R. by Lo - ”ﬁ‘abi/(ise;a;/ R
5 lozrlon=o| | fixed or variable 9074 Wl Vary mith
2 5 225012500|2750 & g
(1] 500 900{1250{1500(1850/2250|25! tappmgs: De ¢ Valve Used!,
70 430! 750{2000{1250{1500/1750{2000(2250 It will be AT
3 observed that -Q -0’
1850(2100
80 400] 600} 8§50{1100{1350{1600 8.)0[ I o =000 Obms
73 25 750[2000 5
90 300| 5001 75011000/125011500|1750 004 ' I}C = P Free Cricl
Table showing resistance value for *“R.” It is essential | Fig. 8.—A com- Z /4 2.7 Bias Decowoled
that the D,C. resistance of the suoothing choke or chokes &3 | plete and e fhici- e e Mre e et
deducted from the fiqure derived from above. The abore t D.C limi e /700,000 B B
Jigures are not exactly in agreement with Fig, 5, as they | €® cloa GlidE Ohms 0‘ g o
have been reduced to the nearest round figure, nator. OF 7ap On A&
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Not so simple
as it looks

An ounce and a half of metal and glass—an
elaborate little structure, patiently assembled
stage by stage with meticulous care — accurate
to one thousandth of an inch — the modern
‘Aladdin’s. Lamp on which millions- of dis.
-criminating listeners rely for their nightly
‘radio entertainment —a Cossor Valve.

Year by year Radio technique advances with
giant strides. Month by month new dis-
coveries are made—new circuits are evolved.
And always in the forefront are Cossor

Send for a copy of the new
Cossor Wireless Book — 72
pages of interesting and useful
information —latest circuits —
definitions of radio terms—list
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38 SEPARATE PARTS IN A COSSOR VALVE

research engineers developing new valves to
take advantage of these ever-changing con-
ditions.

Whatever your valve requirements —whether it
be a replacement valve for a simple Battery
‘Receiver or one for an elaborate All-Electric
Super Het you will find it in the Cossor
range. More than 80 different types available
~—and every one manufactured to the same
exacting standards of !

accuracy and efficiency.

of broadcasting stations, etc.,
etc. From. cover to cover this
publication is packed full of
interest for expert and novice
alike. Please use the coupon.

Name

To A. C. COSSOR LTD., Melody Departmcnt, Highbury Grove London N.S.

Please send me free of charge, a copy of
the 72-page Cossor Witeless Book B.V.33.

PRAC 1911432

Address ...

v ZEN0)
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of Edectric Lamps.
By Abpornimesi

Ediswan “Extra-life” accumulators are de-
signed so that the positive and negative plates
are in perfect electrical balance. This means
quicker charging, longer discharging and ex-
tra life. And they have other special features,
too—metal carriers, non-corrodible terminals,
a host of minor refinements. Better,from every
point of view, than ordinary cells, and no
more expensive. Get your Ediswan to-day.

L.M.2. 20 ah =
L.M.4. 45 alh - 8-

E
B

THE EDISON SWAN ELECTRIC CO. LTD.
& P PONDERS END, MIDDLESEX
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Sectional
showing
unique
sprung

view
the
Benjamin
contacts

Here the terminals
are reversed and
the valveholder is
mounted abso-
lutely flush beneath
the baseboard.

is a perfect masterpiece, bearing witness to

The Benjamin 5-pin
the meticulous care and aftention given to every little detail in
its construction.

Examine the contacts; these are sprung in such a way as to ensure
a maximum downward thrust on the valve pins, the main pressure
being above the thick portion of the split valve leg, with the result
that the valve snaps home in the holder—thus perfect contact is
always maintained. The contacts, which are of course self cleaning,
are taken through the body of the holder and form the solder tags.
This one-piece solder tag and socket is just another Benjamin advantage.

In the lower illustration the terminals have been reversed and the
valveholder is seen mounted flush beneath the baseboard. To
allow for this flush mounting every terminal hole is countersunk
to take the screw head on the terminal.

You pay no more for Benjamin superiority. The price of the 5-pin is 10d.

BEN/AMIN

THE BENJAMIN ELECTRIC LTD. TARIFF ROAD, TOTTENHAM, N.17
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The Fifth Complete Article of thls Interesting Series is Given This Week and in it FRANK PRESTON FRA.,

Explains How you can Add a Screened-Grid High-Frequency Amplifying Stage to the '

AST week we carried out a number of
experiments in relation to the low-
frequency amplifying side of the

“ Progressor,” so this week I want to show
how another valve can be added in order
to make the set into a three-valver. I was
in some doubt as to whether you would
prefer to add another L.F. stage (such as a
Class B valve) first, or if vou would prefer
to fit an H.F. amplifier. As, however, the
high - frequency stage gives both longer
range and a greater degree of selectivity I
decided that this would be most popular.
To add the third valve a.fair number of
new components will be required, and a
complete list of these is given elsewhere for
eagy reference. You will see that the cost
works out at something like ten shillings,
plus the price of the valve, but as our
experiments for the last fortnight have not
involved a great expenditure I do not
think you will complain of the expense.
On reading through the list -of parts it will
be noticed that a second tuner is specified.
This is precisely the same as that we made
a fortnight ago; in winding it great care
should be taken to ensure that the numbers
of turns and the positions of the slots are
identical with those of the original tuner.
If any mistake is made in this direction it
will be found that the two coils will not
“match ” and, as a result, the two-gang
condenser will not tune correctly. One
item in the list will no doubt occur to you

(Left) An under-chassis view of the *

CYPTRENIPT IR PO

as being rather peculiar; I refer to the
valve, which is of the variable-mu type.
In our expenments this week we shall not
make use of the * variable-mu * properties,
but will employ the valve as an ordinary
screened-grid one. As a matter of fact, any
V.M. valve can successfully be used in an

'S.G. circuit without making any sacrifice

in the way of efficiency, and as we shall
later modify the H.F. stage for variable-mu
working we might as well get the most

‘Progressor

suitable valve in the first place, to save
unnecessary expense later on.

Mounting the New Components

Having obtained the required parts, they
can be assembled on the chassis in the
positions shown in the wiring plans marked
Fig. 1. A lin. diameter hole is required
for the four-pin valve-holder and the exact
position for this can be determined by

(Continued overleaf)

HT+1
HT+2

Tuned Anaa{e)Cod

to the tuned anode coil.

List of components
for this week’s
experiments

appears
overleaf.

* Progressor * with new components added.

(R:ghl) A general view of the receiver showing how the new coil and screenmg plate are arranged.

Fig. 3. —Thls circuit shows the connections

The “*Progressor’’
is here converted
into a three-valve
receiver, using
S.G. detettor and

power palves.
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(Continued from previous page)
referring to the lin. squares marked out in
pencil on the chassis. It will also be
noticed that the position of the tuner has
been slightly altered and a second one
fitted by the same means as was previously
used for the other. In order to reduce the
degree of coupling between the two tuners
an aluminium screening plate is fitted,
after cutting out and bending it to the
shape shown in Fig. 2. A second .0005
mfd. tuning condenser is also required to be
fitted to the drum dial on the opposite side
to the previous onc. In fitting this, it is
hest to “close” the vanes of both con-
densers and set the dial to its maximum
reading before ~tightening the spindle
locking nut for the second condenser.

The position of the .1 mfd. fixed con-
denser can easily be determined from the
underneath wiring plan, whilst many of
the connections are also shown in that view.
¥t will be seen that a high-tension positive
lead, with wander plug, is required for the
screening-grid lead of the V.M. valve; the
lead previously employed for the detector
valve will be used for this purpose.

I need not explain all the new wiring,
nor the few slightly altered connections,
since thesc are clearly to be seen in Fig. 1
where the new components are shown
shaded. There is only one connection
which might not be perfectly clear, and
that is the one made by means of the
crocodile clip attached to a flex lead from
the aerial pre-set condenser. It will be
explained later that the clip can be attached
to either terminal 4 or terminal 5 on the new
(aerial tuning) coil.

The Circuit Arrangement

By this time you are no doubt taking an
interest in circuit arrangements. If that
is the case you will find the wiring plan

THE COMPONENTS REQUIRED FOR
THIS WEEK'S EXPERIMENTS.

One Dual-Range Tuner (made exactly as

ore

One .1 mfd. T.C.C. Fixed Condenser, type 50.

One Clix 4-pin Chassis-M ing Valve-hold

One J.B. .0005 mfd. * Universal Log** Con-
denser (or Telsen Right-hand Logarithmic
Condenser. See previous note),

One Sheet 20 gauge Aluminium.

One Bulgin Crocodile Clip.

Connecting Wire, Flex, Screws.

One Cossor 220 V.S. Variable-Mu Valve.
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Fig. 1—~Complete wiring plans of the ** Progressor,” including all the new components
and wiring.

rather uninteresting and usecful only as a
means of following the exact connections.
Fig. 3 will be found of far more value in
studying the cireuit, and in it the wiring is
shown in both pictorial and theoretical
form. Only the first two valve stages are
shown, since these arc the only ones which
are affected by our present experiments.
The circuit illustrated is that of a screened-
grid amplifying valve coupled to a grid
leak detector on the tuned-anode principle.

The coupling arrangement is given the name

“ tuned-anode > bhecause the intervalve
coil (with its tuning condenser) is connected
directly in the anode lead of the S.G. valve.
The coil carries the anode current to the
first valve and acts as a further selectivity
device. In later experiments we shall-
change over to tuned-grid coupling in
order that we may compare the relative
efficiency of the two best-known systems.

In the circuit there .is' one connection
which might not he quite understaridable,

(Continued on page 491)
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2A

P.M.2

The P.M.12M is a 2-volt multi-mu
screened grid valve. The P.M.1HL
is a 2-volt non-microphonic de-
tector valve. And the P.M.22A is
a 2-volt low consumption pentode.

P.M.IHL

We could amplify this statement
by strings of technicalities about
slopes and characteristics, but we
are content to say that these 2-volt
valves have been developed and
are continually being improved in

=
a
-
3
=8

laboratories equipped as no other
radio laboratory is equipped; by _
men whose experience is unrivalled
anywhere in the world. So thaf LATEST 2 VOLY BATTERY VALVES
today, three million aerials lead down to Mullard Master

Valves. And three million aerials can't be wrong.

ASK 1.5.D. Wherzver you want advice about your set or aboul your valves — ask T.S.D. — Mullord Technical Service
Department — always st your service. You're under no obligation whatsoever. We help ourselves by helping you.
When writing, whether your problem is big or small, give.every dstail, 'and sddress your envalops 1o 1.5.D., Ref,-DS.S.

JOIN THE BETTER RADIO BRIGADE
THE - MASTER - VALVE

The Mullard Wireless Service Co., Ltd., Mullard. House, Charing Cross Road, London, W.C.2,

Arks
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SEND TODAY

FOR THE
NEW POLAR
CATALOGUE

PRACTICAL

POLAR

STAR MINOR |

TWO GCGANCG
CONDENSER

WITH = HORIZONTAL

SPECIFIED for the
BAND PASS H.F.
UNIT

Steel Frame with Cover Trimmers {
operated from top. Sections matched
within } per cent or 1 mmfd. (which-
ever is the greater). Supplied com-
plete with full-vision *° Horizontal
drive with moulded escutcheon.

2X.0005

18/3

complete

(Condenser
only 12/6

DRIVE }

WINGROVE & ROGERS LTD.

188/189, Strand, London, W.C.2. Works: Old
Swan, Liverpool: 'Phone: Temple Bar 2244

Q oo

WIRELESS

e isn’¢
just luck!?

Since the introduction of Class B,
leading set designers have specified Multitone
again and again in their Class "B’ circuits.  This
isn't just luck—there must be a reason for it. °
Write to Dept.H for a free copy of the new Multitone k4
Guide which tells you all about the Multitone .
Class “B"” components. |t also deals with the ¥
interesting theory of Class “B” amplification and E

gives particulars of circuits.
TOCO TONE CONTROL TRANSFORMER

atio
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(saves an extra 30 per cent. HT.) .. Price
rad otentiometer . 3/6
BEPU DRIVER TRANSFOR’WER

R1t|os |/| |5/l 2/'
High Power Efficiency over 83 per cent Very low
over all secondary resistance. 109 ohms. 9,6
Price
PUCHOKE CENTRE-TAPPED CHOKE
For matchmg any speaker to Class °
output. Price
CLASS “B" OONVERTER UNIT
Those who do not wish to interfere with the wiring
of their present set can buy this simple unit. Just
plug in adaptor to last valve 'stage and 37,6

enjoy Class advantages Price

(less valve}
OR IN KIT FORM . 2716

If you do not know wha is your nearest Mulldonc Dealer,
please write to us.

MULTFONE Uit
o
cLasse

95-98. White Lion Street. London N.J  Terminus 5063

The wide range of TRIO TRON VALVES
includes a type for every stage and pur-

pose. Insist on, and see you get, genuine
TRIOTRON 'YALV on’t accept
substitutes. Our chhmcal Service Dent.
will gladly answer your Radio problems
without charge or obligation.

r----------’--. 48

B e e
ot
: T POST THIS COUPON
I enclose 2d, °

s N Cataiops eet A Don Tt S FOR YOUR

B ONAME oo '“I! G"r
B |
g ADDRESS............. .
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(OLUMBIA

(reafe

RADIOGRA
SENSATIO

EUROPE'S LARGEST
RADIO FACTORY
IS YOUR PLEDGE
OF COLUMBIA’S
RELIABILITY

Colun

RADIC AND

PRACTICAL WIRELESS

A Standard
COLUMBIA
RADIOGRAM

Hundreds of these instruments have been sold
in the past few weeks. Hundreds of people are
enjoying for the first time the delights of a

‘luxury radiogram — combining both radio and

gramophone in one cabinet — all the worth-
while stations, plus electrical reproduction of
your own records. And the reason why they
are buying this model is simply that never before

-have Columbia made such an instrument at such

a price. Have you got yours yet? If you have
promised yourself a radio-gramophone ‘some
day,” NOW is your chance to getit! Remember
that this. model, No. 620, is a standard product
of the Columbia factory — proved by 1093 tests.
Ask to hear it! Werite for literature.

nbia

O-GRAPHOPHONES

RA

SPECIAL FEATURES.

i. Band-pass circuit.
2. Flood - lit scale cali-
brated in wavelengths
with station-finder.
3. Energised moving-coil
speaker. 4. Provision for
additional speaker. Pick-up with reversible
head, for easy needle-change. 6. Universal
automatic brake. 7. Volume control common
to both radio and gramophone. 8. Induction
motor. 9. One knob tuning with induction
gear, 1o. Three aerial tappings. 11. Mains
acrial device. 12. Low running costs.

-AND FORTHOSE HOMES
WITHOUT - ELECTRICITY

A NEW BATTERY RADIOGRAM
with all-mains performance

AMAZES THE EXPERTS! Embodying
the new principle of Constant Quality
Amplification (C.Q.A.) this new
Columbia Model No. 1003 demon-
strates for the first time that a Battery
Radiogram can be the full equivalent
of an all-mains instrument in its volume
and quality of reproduction. Ask to
hear ‘the Columbia C.Q.A. Battery
Radiograph. Price 20 GNS. or" by
hire pugchase.

The Oolumbia Graphophone Co., Lid,, (Dept. PRIV 181133)
- Olerkentoell Rd., E.C.1




GRAMPIAN
REPRODUCERS,
LT9,,

Kew, Surrey

“THE OWL"
55/~

Read the
“Wireless World’s ™
GLOWING TRIBUTE

GRAMPIAN
Speakers

‘“ Reproduction has distinctive
quality associated with dual

source reproducers.”
~—See full report * Wircless World,” Oct, 21st.

Your set is as good as your loud
speaker allows it to be. Your radio
reproduction is the finest only if
your loud speaker is a Grampian,
No other speaker reproduces music,
song and speech so naturally and
with such outstanding fidelity of both
bass and treble notes.

Musicians and music critics, con-
structors and contractors, set designet's
and. set manufacturers, all choose
Grampian for quality reproduction!

AMPIAN
SPEAKERS

P.M. DUALS
¢ The Owl ** (Midget) 55/- ‘¢ Senior *’ (D.P.4) 79/6
PERMANENT MAGNET UNITS
B/P.C.lwithBafleBox .................. 35/~
P.C.X. with Cabinet-front Fretted Bafle .. 45/-
L.M.1 £5. 5. 0. Transformer 15/~ MIDGET 32/6

P.M. CABINET SPEAKERS

Model A......... 47/6 ModelB ... . ... 57/6
ELECTRO-DYNAMIC UNITS

E.l X deget 25— ESRNY .. ... 32/6

BALE IR . 25/~ E.Dual........ 60/-

1 PM. and I Energlsed in Dual. Cabinet Top,

Bottom, Sides and Silk .................... 716

All models have multi-Ratio (including ¢ Class
¢B"? ” Transformers).
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NEWNES’

FILMCRAFT

SERIES

TWO IMPORTANT NEW BOOKS

These textbooks will prove of the greatest service not only
to all home movie-makers but to every student of the
cine art. It is not necessary to be a practical cinemato-
grapher to read and enjoy them—they are brilliantly
written.and should find a place on the bookshelf of every
man and woman who desires to keep up to date in-matiers
pertaining to this great modern art.

FILMCRAFT

By ADRIAN BRUNEL

An outline of the technique of film production intended
primarily as a guide for amateur film enthusiasts. Every
step from the choice of a subject fo the final cutting and
editing of the film is clearly explained; while the value of
the book is enhariced by. a series of appendices wmten
by other well-known experts.

The * Daily Marl says: ** I am happy to be able

: to recommend lImcm/t B This is an
. admirable text-book, written w:!h saund common
: sense and a grand sense of humour.”

FILM TECHNIQUE

By PUDOVKIN

Pudovkin ranks with the greatest Directors of the cinema
and the influence of his pioneer work is found in every
modern film. This new edition of his classic work on
Film Technique is of immense value not only to amateur
and professional cinematographers but also to students
of the cinema as an art.

, each
By post 3/10 each

GEORGE NEWNES, LIMITED

8-11 Southampton St., Strand, London, w.C.2,

Geo. Newnes, Litd.

1362 GUARANTEED VALVES

\SAVEYOU 507

If your dealer does not;stock, send for 362 _

post free direct] from the makers. Post Free From
.1 362 are NON-MICROPHONIC and are

i definitely as good as any, and better ’ 1
than most. FULLY GUARANTEED 6
and BRITISH ALL THROUGH. "

\The 362, 362 " BATTERY TYPE VALVES :—H., HL,, &I
v.ﬁt"sm L. 3/6. Power 4/-. Super-Power 4/6. $.G. 7/6 H
' G L Var-Mu 7/6, **Glass B "’ 9/-. Pentode type 10/-. !
. ume from anv (Metallised 3d. extra)
{oattery  set at COMPLETE 362 ‘“CLASS B » KIT. *(lass B)” Valve.!
'ncgllplblc current 7-pin valveholder, Input & Output Trans!ormexs.! with s
tull instructions, 28/6.
M.C. SPEAKER, Incorporating Class B *'Input & Oncpnﬂ
Cash wuh ord.e;"-Cheques and P.O.’s must be crossed :n;ci -n.m—de pa;able to :—
THE 362 RADIO VALVE Co.,, Lid. (Dept. W.27), Stoneham Road, London, E.5.

Vdrain,and can easi-
|IJ be uddcd to any
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COSSOR RADIO

COSSOR
KINGS
OF THE AR

s A.C. SUPER-HETERODYNE
.e' SIX VALVES (including Rectifier)
e ENERGISED M.C. SPEAKER

Utlhsmg no less than seven tuned stages, controlled by a single
illuminated dial (wavelength—cahbrated), this handsome Cossor
All-Electric Super-het gives a really remarkable performance.
is capable of bringing in every worth-while European station at

EVERY MODERN
REFINEMENT

Receiver as lllustnaed complete with six Co,soe
alves, viz.: MVS/PEN (Mce) Detecto
MVS/PEN (Met )1 F Ampl fier, 41 MP, Oml
lator, MSG/HA (Met.) Second Detector (Anode
Bcnd) MP/PEN Pentodc QOutput and_ 442 BU
Rectifier Valves. The latest type Mains Ener~
gised Moving Coil Loudspeaker. Itluminated
single dial cuning, calibrated in wavelengths
- (200/570 and 1,000/2,000 mectres), combined
volume control and on-off switch. Tone con-
I[ rol. Handsome walnut-finished cabinet 13°
hxgh 18" wide, 11§* deep, complete with pickup
plug _and socket. Mains aerlal. Sockets for
nddlnonal Loud Speaker. For A.C. Mains

programme strength, free from local interference. ' And, due to its
specially designed output stage and energised M.C. Speaker, its
reproductlon is of that superlative quality usually associated only
with receivers of much higher prlce

Your dealer will gladly demonstrate thls outstanding Cossor

only, 200/250 vols (ad;usmblc) 40-100 cycles.
PRICE

£14.14.0

Hire Purchase Terms. 32[6 deposit and
1t monthly payments of 26[6

Super-het in your own home—ask him to arrange it to-day.
Prices do not apply in I.F.S,

To A. C. COSSOR LTD., Melody Dept.,
Highbury Grove, London, N.5.

ALL
ELECTRIC

Cossor

SUPER - HETERODYNE

Please send me & copy  Name
of your photogravure

catalogue. of * T 5
GAddTESs e S .

MODEL

Receivers (B.20)

PRAC. 17711/38

RECEIVER 635 [N

Q 3960



Y the exercise of a little ingenuity it is
possible to arrange for a number of
interesting and useful switching

operations by means of which the circuit
and perform-
ance of a re-
ceiver can be
varied at will.
While a very
large number

Lual of combina-
fange tions or modi-
ol fications is
S possible, how-

cver, the in-
discriminate

Fig. |.—Simple long-medium
wave-swilch.

use of switching in radio receiving circuits
is not recommended—indeed, in certain
portions of the apparatus, switching is to
be avoided as far as possible if the maxi-
mum efficicney is to be ohtained.

Time was when the number of stages of
high- and low-frequency amplification was
normally controlled by switching. To-day
modern practice is to provide sufficient
amplification for all normal purposes, and
to control it by varying the gain—as in
the case of variable-mu valves—or by
using a part only of the available input
to a stage or of the output of a stage, asin
the case of a volume control potentiometer
in a low-frequency amplifier.

Ganged Switching

So far as switching in radio-frequency
circuits is concerned, the guiding rule is—
don’t. The sole exception is in the case of
the wave-change switch. Changing from
one wavcband to a lower waveband is
usually accomplished by short-circuiting
a portion of the tuning coil, as illustrated
in the first diagram, Fig. 1.

In most modern receivers, however,
there is more than one tuned circuit, and
it is desirable to opcrate the wave-
changing switches of all these circuits
simultaneously. Usually this is arranged
for by connecting the operating mechanism
of all these switches to a common operating
spindle, as indicated by the two-gang set
of coils illustrated in Fig. 2, while a three-
gang is represented graphically in Fig. 3.

Referring to this diagram, it will be
observed that not only is a portion of each

PRACTICAL WIRELESS

By H. BEAT HEAVYCHURCH

main tuned circuit shorted out when
operating on the medium-wave band, but
that corresponding alterations are also
made to the aperiodic aerial coil and to the
reaction coil.

The chief difficulty in
high-frequency switch-
ing is the losses caused

November 18th, 1933

Radio Or Gram

Since the wave-change switch is so fre-
quently screened in this way, its design and
position is largely outside the amateur’s
control, but the next type of high-frequency
switching to be discussed (strictly speaking
it is a mixture of high-frequency and low-
frequency switching), can generally be
arranged to suit the constructor’s personal
requirements. 1 refer to the arrangement

by the leads connecting
the components to be
switched to the switch
terminals, and also the
losses in the switches
themselves.

These leads act as
small condensers, as do
also the various metal
parts of the switches, I I

n”

IO S

1 | |

quency energy to leak
away. For this reason,
it is desirable to make
the connecting leads as
short as possible, and
it is gencrally arranged that the wave-
change switches are enclosed in the coil
screening can, thus forming part of the
complete coil assembly, and only the operat-
ing rods protruding outside.

and permit high-fre-

Fig. 2—A section of a ra
ganged coil switching arrangement which is now
common practice.

Bard - Lass Ut —————»~

Oetector Grad Coil And

Lraction

= Fig. 3.—As many as five swilches may be ganged in a 3-coil

assembly.

whereby the set is changed over from radio
to gramophone reproduction.

In most sets, this occurs at the detector
grid, the detector valve serving also as the
first low-frequency amplifier for gramo-
phone reproduction. It will be clear that
two operations are involved here—first,
the pick-up voltage must be applied to
the grid of the valve in place of the radio
signal ; and sccond, the operating condi-
tions of the valve must be altered from
the unbiased condition necessary for de-
tection to the negatively biased condition
which is essential for distortionless Class
| “A” amplitication.

A very popular and incidentally very
simple method of doing this is by a
complete change over as illustrated in
, Fig. 4, from which it will bc seen that
the grid of the detector valve is joined to

Bf the moving switch arm of a single pole

ghange-over switch. In one position of
his arm the grid is connected to the grid
i condenser and grid leak, so that the

&¥ radio signals can reach the valve, while

in the other position the condenser and
grid leak are disconnected, and the grid
of the valve is joined to- the’ pick-up
circuit in which is included the necessary
grid bias.
Alternatives 3 ’
The version of this circuit for a mains
sct is given in Fig. 5. Here the grid bias
. is achieved by means of a resistance in
i the ‘cathode lead, in the usual way, but
i this bias is inoperative while the switch is
in the radio position because the grid leak

4 is returned direct to the cathode.
dio receiver, showing the

There are various alternative arrange-
ments for radio-gram switching. For ex-
ample, in Fig. 6 the pick-up and grid bias
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are connected across
the tuned circuit
by the action of a
single pole switch,
and npo arrange-
ments are made
for disconnecting

Single Fole
Change-Over Siwiteh

PRACTICAL WIRELESS

the position of this sw1t,ch—~m the low-
tension negative lead.' In this, arrange-
ment both high-tension negative and
low-tension negative leads are broken
when the switch is “off,” so that,
even should an accidental contact be made
between _the high-tension and filament
wiring, say,- while
making adjust-

- ments, no damage

55

Ve

o Y

can occur.
Compare this
arrangement with—the in-
correct connections in Fig. 8.
I-Iere, if a short circuit should
occur.between the high-tension
positive wiring and the low-
tension positive wiring as in-
dicated by the dotted line, a
complete circuit to H.T.— is
available through the valve
filamnents, -and the complete
set of valves is sure

E

G.E= to be ruined.

the radio-frequency portion of the
circuit. The advantages of this arrange-
ment are simplicity and . cheapness,
and the disadvantage Lies in the fact
that while the pick-up is in use the
radio-frequency signal is still applied
to the detector gnd Usually the radio
18 swamped by the gramophone because
the pick-up is, to all

Fig. 4—Simple radio-gram switching.

L.T—
Avoiding Waste
Another very im-
portant point in con-
nection with the on/off switch is where the
screen voltage to a screen grid valve is
obtained through a potentiometer, as is
often done for purposes of volume control.
It is vital that this potentiometer be
disconnected when the set is not in use, so
as to avoid waste of high-tension current.
This can be arranged as in Fig. 9, where a

481
T HT+
bV Shors
1
! LT+

A7~

+ = LT=

Fig. 8.—The wrong way

to connect up an on-off
switch.

important to see that the econnections
to the dial lamp of the variable condenser
(if such a lamp is-incorporated) are on the
‘ off 7 side of the battery switch as indica-
ted at “ X 7 in Fig. 7. It is also advisable
that all the wiring between the terminals of
the set and the actual switch is well in-
sulated, as should this be bare accidental
contacts during repair or adjustments will
very likely result in serious damage to
valve filaments.

Mains Switching

It is not usually considered worth while
to incorporate a switch to disconnect the
filament of the high-frequency valve during
the period when the gramophone pick-up is
being used, but if this is desired it can be
arranged by using a double-pole switch for
a the radio-gram change-over

intents and purposes, a short
eircuit across the tuned
eircuit, but the radio-fre-
quency impulse is there all’
the same, and is likely to
make some difference to the
quality of reproduction.

o2
Lamo

Correct Filament Switching

as illustrated in Fig. 1l.
Here one arm and set of con-
tacts is connected exactly as
in Fig. 4, while the filament
~ switching is performed by the
second pole of the switch.
Switching for a mains
receiver is simplicity itself.

It is not necessary to
discuss the question of
switching in or out low-frequency stages,
because in modern sets this is not done—
prineipally because most sets have but one
low-frequency stage. The next problem
to receive attention, therefore, is that of
the main on and off switching of a receiver.
Dealing tirst with the battery set, all that

is required in the

normal way is a

single-pole switch
in the low-tension
battery lead, as
indicated in Fig.
7

" Note carefully

Fig. 7.—On-off switching for battery sets

i

three-point switch is employed.

In the case of variable-mu screened-grid
valves in battery sets, it is usual to obtain
varying bias by means of a potentiometer
connected across the grid-bias battery.
The on/off switch in this case must be
arranged to break the potentiometer circuit
in order to prevent the grid-
bias battery from being .
prematurely run down. Fig. .

10 shows how this can be
done by means of an ordinary
single-pole switch.

= All that is required is a single-
pole or double-pole switch
in the mains ecircuit as in-
dicated in Fig. 12. The best
| place for this switch, from a purely technical
point of view, is as elose to the house mains
leads as possible. Some listeners, however,
prefer this switch to be mounted on the’
main panel. If this is considered essential,
place it on the low-frequency side of the
set and not on the hight-frequency
side. Take care also that the leads
both to and from the switch are of
the metal screened type, in order to
;xlvoid the risk of introducing mains
um.

e
O — . . .
— mains-driven receivers,

Fig. 5.—Radio-;ram switch for ‘//;y

scheme

to that suggcsted

In arranging the -low- In a mains radio-gram with an
tension ~ switching it ' is (Continued overleaf)
' Syngle ﬁaoie L7+
27IGQ Over
v Surtclh
=35>
AT 1
Catbodes
7errmrnal
. Smcle
— ,Oa/c’
LT
il
i 'Fig. 6.—An allernallvc -
-~

.

o 7=

in Fig. 4.
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X to men who
want careers

in the sign languoge
of the

Broadcasting Room

this symbol means

ANNOUNGEMENT

“Anneuncement.’

The I.C.S. Radio Courses cover every phase
of radio work, from the requirements of the
youth who wishes to make wireless engineering
his career to the man who wants.to construct
‘and fnaintain a broadcasting set for his home.

The Radio industry is progressing with
amazing rapidity. Only by knowing thoroughly

the basic principles can pace be.kept with it. |

Our instruction includes American broadcasting
as well as British wirciess practice. It is a
modern education, covcring every department
of the industry.

OUR COURSES

Included in the 1.C.S. range are Courses
dealing with the Installing of radio sets and,
in particuiar, with their Servicing, which to-day
intimately concerns every wireless dealer and
his employees. The Operating Course is vital
to mastery of operating and transmitting.

There is also a Course for the Wireless
Salesman, This, in addition to inculecating the
art of salesmanship, provides that knowledge
which enables the salesman to hold his own
with the most technical of his customers,

We will be pleased to send you details of
any or all of these subjects. Just fill in, and
post the coupon, or write in any other way,
stating which branch of Wireless interests you
—the information you require will be forwarded
at once.

8 ® Qoh

Inter al Corresp Is, Lid.,
Dept. 94, International Buildings,

Kingsway, London, ¥.C.2.

Without cost, or obligation, please send me full
information about the Courses I have marked X
COMPLETE RADIO
RADIO SERVICING
RADIO EQUIPMENT
RADIO SERVICING AND SALESMANSHIP
WIRELESS ENGINEERING
WIRELESS OPERATORS

opoopon

voe ABCesngsnne

R e R N TR

Naméoooooo..
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position, that is, the
switch knob on being
pressed, or turned,
“snaps”’ into position
very definitely so that
psychologically the user
is given the impression
of the job being well
done.

Where contact is
established through a
metal blade being
“gprung into” spring
side faces there is the
added advantage of a
self-cleaning action, and
naturally this is of
material advantage in
ensuring that the con-
tacts do not become
clogged with dirt, and
in this way either intro-
duce a high resistance into the circuit or in
electric turntable it is necessary to providea | many cases prevent electrical continuity
switch for the electric motor, unless an | altogether. The mere fact that so many
automatic switch -is ) . " Vo
incorporated in the
pick-up arm. This

{19 5
70
b 742 50 M) demrns 0
bLuas

e HITH

L.THF

>
’ L7~
HT—
A -
o

Potentiormeter 3 Lot
Contralling Ser e
A /m"é Sereen Switch

Fig. 9.—On/off switching where a screen potentiometer is used.

(Continued from previous page)

switch, again, may be
an ordinary single-pole
electric light type
switch, or one of the
snap-toggle switches
specially designed for
radio use.

Srcle
Yz
Y W?fg/r

i

T~

General Observations
Having dealt at fair
length with several
switch applications, it
is necessary now to make one or two
observations about switches generally.
In the early days of radio both commer-
cial and home-constructed receivers

GE

Loientiometer

G E~
Fig. 10.— On/off switching

r) which ealso breaks the G.B.

o
et
- polentiometer circuil.

suffered a good deal from faulty switches.
Unless the contact is a good one, both
electrically and mechanically, very un-

#7+ pleasant crackling noises

switch manufacturers are now totally en-
closing their products in moulded or other
type dustproof covers ensures that the arch
enemy of radio—dust—is being kept from

are surc to arise. The

| one vulnerable component at least.
ordinary push-pull

Another point to which the user must
give serious con-
sideration is -the

Double Aole

Change Over nat‘ure.of the circuit
SORZINE which is to be made
h and broken by the

[_(- switch. One of

3 suitable rating
-3 must be chosen to

+ ¢ . handle the voltage
T “""and current to be
+ 2 r-employed, Inevery
case it is advisable
to choose and use
=G4 a switch which
has the casing
and operating
knob {or * dolly
in the case of a toggle switch) insulated
from the contacts.

=

Fig. V1.—Double-pole change-over radiogram switch controlling
filament of H.F. valve.

switch was very prone to this. Frequently
the bush in which the switch rod moved
was a faulty fit, or, alternatively,
the spring contacts that were shorted
by the metal end of the switch rod
lost their springiness and failed to
register correctly when contact
should have been made,

Except for very simple operations
the push-pull ‘switch seems to be
losing favour and is giving way to
those of the “snap’ - variety.
There are many patterns of these
on the market, but, speaking ! -
generally, they have a spring-con- Mazrns
trolled action, and this ensures a 72,&”’5707/77‘0/:
mich better electrical contact. It ; _
is impossible to find a * half-way > Fig. 12.—Simple mains switch for all-electric receiver.

s
Lovble

Ac Lole
Srerteh

Merrns,
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The Pilot Author
Kit Service was
founded in 1919

PRACTICAL WIRELESS

PILOT AUTHOR KIT
EXACT TO SPECIFICATION

Peto-Scott have advertised in ** Practical Wireless ”’
KITS OF PARTS direct to the Home Constructor.

485

PETO-SCOTT ALWAYS AT YOUR SERVICE

See the Pilot on
the Carton. It's
a real Guarantee

since No. 1issue. For fourteen years, without a break, we have supplied
PILOT AUTHOR KITS are the ONLY KITS exact to Mr. F. J.

Camm’s exclusive specification ; therefore, when constructed, the ONLY KITS covered by the Editor’s personal guarantee.

—LISSEN & TELSEN KITS—

NEW LISSEN SKYSCRAPER FOUR ALL-
WAVE CHASSIS MODEL, complete kit Send
comprising all components, including set of1o,3
Lissen . Valves, Cash or C.O0.D. Carrlage
Paid, £5/12/6. o nly
Balance in 11 monthly paaments of 10/3.
NEW LISSEN 7-VALVE SUPER-HET CHASSIS Send
MODEL, complete with Lissen Valves in Sealed o
Cé“x;l;c Cash or C.O.D. Carriage Paid, 15,-
Balance in 11 monthly payments of 16/6. only
TELSEN CLASS “B " X CHASSIS KIT in o,
sealed carton, less Valves, Cabinet and ‘o5
S&ee‘ﬂ_;eé' Cash or C.O0.D. Carriage Paid, 1,-
Ba(an(l:e in 11 monthly payments of 7/-, only
‘TELSEN 325 STAR KIT, less Valves and Send
Cabipet, Cash or .0.D. -Carriage Paid, 5 3
£1/19/6. ,
Balance in 7 monthly payments of 5/3. only
BLUE SPOT 99P.M. PERMANENT MAGNET
MOVING-COIL, SPEAKER. Complete with With
tapped input transformer. Cash or C.0.D. 6,
Carriage paid, 22/19{ O
Balance in 10 monthly payments of 6/ order
NEW W.B. P.M.4.A.

MICROLODE PERMANENT
MAGNET SPEAKER
complete with switch Send
controlled multi - ratio L
input transformer. 5 9
Cash or C.0.D. Carriage 6ol

Paid, £2/2/0. y
(l).’}alsa,nce in 7 monthly payments

/9.

NEW BLUE SPOT 45P.M. PERMANENT With
MAGNET MOVING-COIL SPEAKER, with input
gzr/a;zformer. Cash or C.0.D. Carriage Paid, 6,-
Balance in 7 monthly payments of 6/-, order
NEW BLUE SPOT 29 P.M, PERMANENT
MAGNET MOVING-COIL SPEAKER with input Send

transformer. Cash or C.O.D. Carriage Paid, 5
£1/12/6. -

Balance in 6 monthly payments of 5/=, only
ROLA F6P.M. ¢ PERMANENT MAGNET Send
MOVING-COIL SPEAKER, with input trans-
formir Cash or C.O.D. Carriage Paid, 6, -
£2/9/6.

Balance in 8 monthly payments of 8/-. ozly
ATLAS C.A.25, ifor A.C. mains, Class B and Send
Q.P.P, four tappings: 60/80, 50/90, 120, 150 6
volt, 35 m.a. Cash or C.0.D. Carriage Paid, -
£21 9/6 Balance in 10 monthly payments of 6/- only
NEW GARRARD MODEL 202A. 12-in.  Send
Turntable.. Electric Motor for A.C. mains. 6,
Cash or C.0.D. Carriage Paid, £2/10/0. =
Balapce in 8 monthly payments of 6/~ only

lMpoRTANT Parts, Kits, Miscellaneous Com-
ponents, Finished Receivers or
Accessories for Cash, C.O.D. or H.P., on our own
Systemn of Easy Payments Send us a list of your wants.
We will quote you by return. CASH or C.O.D. orders
value over 10/ sent Carriage and Post Charges Paid.

Study carefully this list of Parts.
Mr. F, J.

It is exact to

Camm's exclusive specification.

£5-5-0

KIT “A”

1 PETO-SCOTT . Metaplex "’ Chassls £ ». d,
14x10x 33ins,, ready drilled (]
1 J.B, 2-gang tuning condenser, Unltune
with drive, No. 2069 17 6
2 COLVERN Ferrocart colls t)pcs I-‘lO
and F.3 L
2 CLIX dpin Axrsprung valveholdcxs 2 4
1 CLIX 5-pin Airsprung valveholder ... 13
3 T.C.C. .1 mfd. fixed condensers, typc 50 5 6
2 T.C.C. 1 mfd. type 50 fixed condensers ... 5 0
2 T.C.C. type S .0002 mfd. fixed condensers 2 6
1 T.C.C. type 8 .0003 mfd. fixed condenacr 13
6 GRAHAM FARISH * Ohmite ' resist-
ances :—500; 5,000; 10 000; 30 000;
50,000 ohms and 2 m - 2 0
1 B.R.G. Solid dielectric 0002 mfd reactlon
‘cond., type No. 18/1 2 6
1 VARLEY Automatic Volume Oontrol Uuir. 15 6
2 B.R.G. Componenb Mountmg brackets,
type No. 2 10
1 LISSEN Torex LF Transrormer 5 ¢
1 BULGIN Grid Bias battery clip 3
4 BELLING LEE Type B terminals ) 20
1 BELLING LEE Five-way bLattery cord 20
3 BELLING LEE Wander plugs .. .. 6
1 BULGIN B/Bd fuscholder and 100 m.a,
fuse . -5 20
2 B.R.G. Conls connﬂct‘lng wlre short length
flex, screws, ete | 1 6
1 B.R.G. 2 pt. on-off s\\ltch No 49 = 10
KIT *A,” CASH OR C.0.D. £5 5 0
_ﬁ‘

Author's Kit of FIRST SPECIFIED Parts, YOURS
i Peto-ScotthETAPl.Ex Chassis,
ut less valves, cabinet ,
and Speaker. 'cash or. £5 5 o 9 6
C.0.D. Carriage Paid.
Balance in 11 monthly payments of 9{6. ":'OR
{RIT “Bo As Eit | KIT “c.or Ag Kit
A" it Vaves | | ok oaE ety Natoen {
i only, Cash or C.O.D. iWalnut Consolette :
i Qarriage Paid, £7.4-0. i i Cabinet. but less :
i SEND 53’6"6‘k%§mac?'}a&'
i & 13/3 : “E@-s.0 s
Balance in 11 ?,%1{'% 15/3
: '"0""';3"57;"10"“ i Balance in 11 month- ;
; o ° i ly payments of 15/3.

’f W.B. PM.6A. Speaker reqmred. add £1.12-6
to Cash or C.O.D. prices, or 3/- to each monthly
payment.

EXCLUSIVELY SPECIFIEL

PETO-SCOTT
CONSOLETTE CABINET

Soundiy constructed of the finest materials. Hand
French™ polished, Selected and specified

ready drilled to take set. Cash or C.0.D. 2"-
Carrtage Paid.

by Mr, I. J. Camm for the Orbit. Front
® SEND FOR NEW CABINET CATALOGUE @

"ORBIT

FINISHED INSTRUMENT

COMPLETELY ASSEMBLED from Specified Parts with Valves,
Speaker and Consolette Cabinet.

Cash or C.0.D. Carriage Paid, £11/12/6.

Balance in 11 monthly payments of 20/-.

or Deposit

32/6

—1934 WALNUT
ADAPTAGRAM

38 in. high,
22 in. wide,
154 in. deep,
Speaker
Compart-

YOURS FOR
ment : 17 in.
i)y 19 in. by

T la

CONVERT YOUR EXIST-
iNG SET INTO A MODERN
RADIOGRAM
with this beautiful Cabinet.
Direet {rom Factory. NO
MIDDLEMAN’S PROFITS.
Built by master-craftsmen
of the piano trade. Recal
inlaid walnut, mortised,
tenoned, French polished.
With motor-board ready to
take your set, speaker and
power cquipment. Plain
front or vignetted panels.

\s mustrawl Cash 63/
-
Cnrringe 2[‘: extra.

Or 8f3 Deposit and 11 months
ty paymcnu of 5/9 (Carriage

paid).
IN OAE OR MAHOGANY LA |',,"_, LA 'n}f 5

Baffle-hoard, 3/6 extra,
._—-mm FOR NEW CABINET cmAtoou ——

PILOT “ Class B” CONVERSION KIT

Converts your preseni
Battery Setto ¢ Class
B’ Amplification. Com-
plete with all necessary
components, including
driver transformer.

¢ClagsB’* Qutputchoke,
W.B.
holder,

7-pin  valve-

B.V.A, 240B
valve, wire and acrews,
etc. Full-size Blueprint,
assembly imstructions,
and diagrams. Cashor
€.0.D., 37/6. Balance
in 7 monthly payments
of 5/6

PETO-SCOTT CO., Ltd., 77, City Road,
London, E.C.1. Telephone Olerken\\ell 9406- 'l
West End Showrooms: 62, High Holl born,
London, W.C.2. Telephone: Holborn 3248.

Dear Sirs,—Please send ins OASH/Q.Q.D.jH.P.

. for which I enclose £....c.eSveecnd.
CASHY HEP: sttt e .
NAME :
ADDRESS ... .

Prov, 18/11/33

ANY ITEM SUPPLIED SEPARATELY —ORDERS OVER 10/- SENT C.O.D. CARRIAGE AND POST CHARGES PAID
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CONVERT YOUR SET INTO

an ALL

for

Free wiring dia-
All wavelengths
from 145 to
2,000 metres
covered by this
British General
All-Wave Tuner.

grams showing
how you can
build or convert

your set supplied
Free. State

circuit when

ordering.

[BRITISH (GENERAL

BRITISH GENERAL MANUFACTURING CO.. LTD..
Brockley Works - - - - ondon, S.E.4.
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Indisputable Scientific Facts
prove my claim that

Mr. L. 3.
HARGREAVES,

Managing Director
of Aerialite Ltdl.

WORLD'S BEST AERIAL

S the current induced in an aerial depends upon the qonduc!iyi(y or

specific resistance of the metal forming -the aerial, 'Aenallte'l
LEVENSTRAND, which contains 11 strands of pure copper wire, bas an
infinitely higher conductivity than any compounded or steel stranded
aerial, and will therefore give the maximum possihle signal strength from
any station. Aerialite’s LEVENSTRAND has many imitators, but is
equalled by none, and the following scientific facts prove that Aerialite’s
LEVENSTRAND is the world’s best aerial.

The resistance of COPPER STRAND at a temperature of 60 degrees

F. is 10 OHMS.

The resistance of STEEL STRAND (ferrous metal) of exactly the

same size at exactly the same temperature is 100 HMS.
These figures show that the conductivity of COPPER is 10 TIMES
GREATER than that of stcel under the same conditions.

LEVENSTRAND IS ALL COPPER and contains no STEEL.
Full comprehensive Lightning Insurance Policy with every coil.

50 ft. 1/9, 75 ft. 2/6, 100 ft. 3/6.

RERIALITE 7-STRAND PURE COPPER AERIAL

You can obtain AERIALITE 7-strand Pure Copper Aerial Wire in boxes :
Prices : 50ft., 1/3; 75ft., 1/10; 100ft,, 2/5. From your dealer, or direct

om

AERIALITE L'! AERIALITE HOUSE
< AMBER S5T., MANECHESTER <«

OSTA

work efficiently on either.
It is easy to build ALL-

possible. SET
Print with first order.

Write for full list "' N ™" to Sole Agent for Great Britain.

-GANZ

“UNIVERSAL” HIGH VOLTAGE MAINS VALVES.

A complete range for all purposes.
There's no need to scrap Ostar-Ganz valves when your electric supply is changed over from D.C. to AC. They
MAINS set CONVERT Battery S ALL.- i = i 9
calves. 'NO BARRETTERS—NO TRANSFORMERS.NG RESISTANCES noioq G0z bigh voltage

KITS supplied for the First “ UN/VERSAL” SUPER-HET on the market, ;
KITS, 3 valve, £5: 15: 05 4 Valve, £8+ 15+ 0, and AMPLIFIERS 55 3, talvszmade this

DISTRICT AGENTS WANTED-

EUGEN FORBAT’ 28-29, Southampton St, Strand, London, W.C.2.

Phone : Temple Bar 8608.

NIVERSA
(MODEL SETS)

One Set for both D.C. or A.C.

Work on afiy mains supply without alteration.

“HIGHMU 3" 9 gns. “HIGHMU 4”12 gns.
Economical in current consumption.
HIGHLY SELECTIVE — HUM - FREE.

Ferrocart latest type mickel iron core coils.

Polar full vision illuminated dial.

Ferranti transformers.

Dubilier condensers.

Magnavox mains energised m.c. speaker in ultra-
modern attractive cabinet and, of course, fitted with the
famous latest type

Ostar-Ganz Universal High Voltage Valves.

Complete with
volume control
:&d connecting
leads.

20/-

Output nearly 4 volts. Average ountput
2 volts. _ .Basc con be nsed im any
vosition. Impossible for pick-up reed to
RO out of adjustment (patt, applied for).
Special ball-catch swivel head for easy,

=
COSMOCORD LTD.

needic changing. In attractive browr

DEPT. P.. bakelite mouided case.
UNlVERSE. WORKS, I gour eadio dealer docs ‘ot stoek Wai-
Enficid. iddlesex. verse 1934 pick-ups, ‘write us diteet for,
M 'rvone;, - - Poticid 5646, (IR - logoe civing dewer's rome nnd sddsess SN

IMPROVE YOUR CRYSTAL RECEPTION

A BOON 5

to the L » ; ' -
1,000,000 . )
CRYSTAL e BROWNIE
SET USERS! PERMATECTOR

for
Permanence — Purity — Volume

A permanent detector that retains its most sensitive
position when once a: iusted‘. giving more powerhul and pure

reception, The Permatector can replace any crystal detector.

Price with clips 2/6 each.
Suitable for Brownie and other Crystal Sets.
Of all good dealers or post free from
C. & WILSON ELECTRIC LTD.,
WHITCOMB STREET, LONDON. W.C.2 F
Telcphone : W hitehall 8876,/{; H
t
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P to the year 1918 the radio-frequency
spectrum was contained in the range
of wavelengths between 100 and

20,000 metres. The latter limit is equi-
valent to 15 kilocycles per second, and is
thus in the audio-frequencyy band.

PRACTICAL = WIRELESS

The Development of Ultra-Short Waves

By ERNEST G. ROWE,
B.Sc.{Hons.), A.C.G.L

§ In this Article the Author Describes the

Various Short-wave Oscillating Circuits.

valve will play an important factor in the
minimum tunable wavelength of a ecircuit.
With ordinary valves and using a develop-
ment of the T.P.T.G. circuit, known as the
Hartley circuit, wavelengths down to

Hence there was ‘no possibility for
development in that direction, and the
only logical step was to attempt to
decrease the wavelength below 100
metres. The first efforts were along
stercotype lines. Seeing that the gener-
ation of oscillations in a triode depended
on the inductance and capacity of the
oscillatory eircuit, then by redueng the
values of these two quantities it was

1

possible to reduce the wavelength.

Armstrong and Hartley Circuits

Fig. 1 shows a standard oscillatory
circuit known as the Armstrong or the
T.P.T.G. (Tuned-Plate Tuned-Grid) circuit.
As is apparent, both the plate and the grid
circuits are tuned, and by progressively
reducing the magnitudes of 1,C,L;C, the
wavelength “generated is also "reduced.
However. a limit to this method is reached
when the circuits external to the valves are

W
AiC

r

Fig. 2—The
Hartley short-
wave circuit.

made as short as
possible, the in-
ductances  con-
sisting of short
straicht wires
connecting  the
electrodes while
the grid-plate capacity of
the valve itself forms the
capacity of the oscillatory
gircuit. Thus the design
and construction of the

1]
'
- S
]
" H
7-
Fig. 1 —A tuned-
plate tuned-grid
oscillator.

4 metres may he
obtained. A
good H.F. cir-
cuit'is shown in
Fig. 2. It will
be noticed that
the tuning cap-
acity C and the
anode-grid ecap-
acitance of the
valve, say, K,
are in parallel across the inductance. There-
fore, their values are additive, and a wave-
length is obtained propor-
tional to +/C+K. The mini-
mum Wavelengtl;)is oll){tlaineg
y taking
HI=8LT= Gut of cit-
cuit alto-
gether.

If the valves
are specially de-
signed to have
very low inter-
electrode capac-

ities, then wave-
lengths down to 1
metre are possible.
When attemptsate
made to go below
this, a second limit-
ation is reached, and
is determined by the
time taken by the
electrons to travel
from the cathode to the anode in-
side the valve itself. The period of
the waves must be considerably
greater than the time of flight in

GRID TUNING CONDE C,

HT.-

- valve

order that the current through the valve may
respond rapidly to changes in the potential
of the anode and grid. Taking an example,
suppose that the diameter of the anode is
1 centimetre. - Then the clectrons will
have to travel } centimetre from cathode to
anode before the grid has had time to
change from one to the other half of its
cycle of potential variation, or, in other
words, when the period of oscillation is
comparable with the time of flight the phase
relations between the electrode voltages
become unsuited for the maintenance of
oscillations. . Theoretically, the minimum

possible wavelength obtainable by using
the . valve and reaction method
metres.

is 1.2

PLATE TUNING CONDE C3

Electronic Oscillators

To get still higher frequencies methods
must be employed in which the frequency
generated is governed largely by electronic
motion inside the valve itself. There are
two principal methods of setting to work—
one is . the electronic oscillator as
developed by Barkhausen and Kurz, Gill
and Morrell ; while the other is known as
the Magnetron oscillator on which a lot of
work has been done by Okabe.

To deal first with the electronic
oscillators. Barkhausen and Kurz showed
if a high positive potential was applied to
the grid and a small negative potential to

anode of a triode then extremely high-

frequency oscillations took place in the
itself. The period of oscillation
depended on the" distance betwesn the
electrodes and inversely as the voltage
between them, while the frequency is
increased by increasing the grid potential,
and thus is partly determined in magnitude
by the time required for the electrons to
travel from the filament to the collecting
electrode,
(Continued averlgaf)
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(Continued from previous page) L

The oscillations and the conditions
for their maintenance are complex and
the modus operand: is not yet con-

LECHER WIRES ‘= C

Vi /

EASY TERMS

clusively settled. The electrons may
swing between grid and anode or be-
tween anode and cathode. Then again
it has been found that by wusing a
slightly unsymmetrical valve and high
operating potentials, oscillations may
be. obtained which are altered in

=YF POTENTIAL

/
METAL SLIDE

MILLIAMMETER

+YE POTENTIAL

Fig. 3.—~A useful experimental
analysing cireuit as explained
by the Author.

Magnetron  Oscil-

lator

The other type
of oscillator is the
Magnetron. With
thiscircuit a cylind-
rical diode is placed
in a strong mag-
netic field whose
direction is the
same as the axis of
the diode. This
has the -effect of
bending the paths of the electrons from fila-
ment to anode and, if the conditions of
field strength are correct, turning back the
electrons beforc they reach the anode.
Thus, the magnetic field here serves the

frequency by altering the constants of
the external circuit—these are known as
Gill and Morrell oscillations. A perfectly
symmetrical valve and low operating
potentials, on the other hand, tend to

STANDING WAVE VALUES -~~~
S/ '/\ 7 N

anode of the Barkhausen-Kurz circuit.
Fig. 5 shows a practical
magnetron circuit developed by

/ 0 / N\, Okabe. For very short waves

HER WIR N
/ AY LECHE\: s / \ it is necessary to use @ high
intense

anode potential, an
magnetic field and a small
anodc diameter. By thismeans
wavelengths down to about
5 centimetres are obtainable.

Fig. 4—Measuring wave-length by means of a Lecher wire.

roduce a frequency which is unaffected
gy the external circuit-—~these are called
Barkhausen and Kurz oscillations. Finally,
the two kinds of oscillation may exist
together. ¥
A useful cireuit for this work is shown in iR
Fig. 3. LL are what are known as Lecher A :
wires, while HH are high-{frequency chokes. :
A Lecher wire system consists of two long
parallel conducting wires spaced 6 to 10
centimetres apart, and having a metal
bridge mounted on them. In the circuit
shown it is used to provide an easily
varied external circuit, the condenser C
being capable of becing moved along the L l
wires. C has a value of 0.001 microfarad. v
Lecher wires also provide a means of
measuring the wavelength. An oscil-
lation impressed at the input end of such
a system sets up stationary waves along
the wires as shown in Fig, 4. For
measurement purposes this wavemeter
system is coupled to the oscillator, and
a metal slider carrying a thermo-
couple leading to a galvanometer is
slid along the wires, readings of zero
voltage being made. The distance be:
tween two consecutive readings is equal
to half the wavelength of the oscil-
lations generated. 1If it is not con-
venient to use a thermo-couple the set-
ungs of the bridge for the minimum
readings of the milliammeter in the
«gcillator circuit may be taken.

il
L}

HELMHOLT Z COILS

Fig. 5,—The Magnetron circuil arrangement.

} The very latest Radio Sets, Lound-speakers, and K:ts “

lied on the lowest monthiy terms, Strict privacy.

’ Prompt delivery, All Carriage Paid. Price List FREE ‘

’ New BLUE SPOT CLASS B OUTPUT STAGE (just <

} released) including Osram B.21 Valve. Cash price,
t43/6 or S/« with order and 8 monthly pay-

} 3 ments of 5/4.

’ Cash Witk Monthly

Price Order Payments
} New LISSEN SKYSCRAPER ‘
ALL-WAVE 4 KIT, with .

} valves .. .. .. 112/6 10/~ 1lot10/3 ‘
As above, but with Cablnet 128/ 118 11 of 11/9
EXIDE W.H. HIGH-TEK- |

SION ACCUMULATORS
(20 volts. 5,000 MfAL 4
The cheapest and best
} high-tensionsupply where ‘
mains are not available.. 75/- - 11 of 7-
New ATLAS MDDEL CA25 4
B.T. ELIMINATOR, out-
put 25 milliamps . 5%/ 5f= 11 of if6 ‘
PHONE ‘
Estd. 1925 T‘H E NATIONAL 1977 4

LONDON RADIO SUPPLY
COMPANY

11 OAT LANE-NOBLE STREET-LONDON,E-(-2

A PRACTICAL HOME-STUDY COURSE IN
RADIO

leadsM to a recognised Certificate of Proficlency and
A Ly

1.1 We guarantee succeas and give recom-

mmendations. Send P.C. for particulars and Free Specimen
lesson.—Radio Training Institute of GQr.
85. New Oxford Street. London. W.C.1.

Brit.,

same purposc as the negatively-charged:

1.EE,

—paqes

" ENGINEERING OPPORT:LEI?IES" is- a  250-Page

Hand-Book showing the of various ring
Careers. It shows clearly and definitely the way in which
you may carve out a successful career in your chosen branch
of Engi ing, 1 tive of your age, educat: Qr experience.
1t outlines Home-8tudy Courses in all branches of Civil Mech,,
Elec., Motor, Aero., Wireless and ** Talkie >> Engineering,
and shows the easiest way topass A.M.I.C.E., A.M.1.Mecb.E.,

AMILAE, MIMT., G.P.O, Matricalation, Civil
Service, and other Examinations, * ENGINEERING OPPOR-
TUNITIES * is a unique Hand-Book that you should most
certainlgread. Send for your copy to-day—FREE of any cost.
BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY,
390, SHAKESPEARE HOUSE. 29/31, OXFORD STREET,

LONDON, W.1.

UNEQUALLE

CLASS

FEL-ECTRIC RADIO, GARDEN ST,

FEL-ECTRIC ELIMINATORS

from 39,6 AC. 120v. 12 MA,

—PRICE
QUALITY
—SATISFACTION

“B" AMPLIFIER UNIT, 28/-.

Ask your dealer or write for lists.
SHEFFIELD.

the .
“ l{g:)dern Set ”’

H.T. THAT LASTS
FOR YEARS! s

Why waste money on dry battery afterdry “"
battery when a Standard Wet H.T. gives §
abundant voltage year after year at small

cost ? Amazipg purity, non-crackle,
recharges itself overnight, periodical iy
replenishment all that is necessary.

Write for interesting literature, f
120 v. 12,500 ma.  £2 complete. Carr, paid. '
Any voltage supplied. iatds
ALL STANDARD BATTERY SPARES
SUPPLIED
<O..

H.T BATTERY
N Gerrard 6121,

THE WET T,
26, LISLE ST., LONDON, W.C.2,

2. O B2
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HATEVER the amateur experi-
menter may say to the contrary,
it must be admitted that what

most of the readers of PracticaL WIRELESS
are after is good reception, and as good
reproduction as can be obtained from the
apparatus at present
available. Distortion
must be the enemy of
all, and how much
distortion arises in the
grid circuit of valves!
The very fact that
arid current does flow,
and the reason for it
flowing, is often

P - ANODE CURRENT

GRID CURRENT

BEGINS HERE
WORKING POINT -
FOR CLASS A
AMPLIFICATION
I Lo
|
|
i
BOTTOM |
BENE) GRID SWING
R A
-4 -3 -2 - O + +2
GRID VOLTS

Fig.2—A grid volts-anode current curve.

forgotten in practice. That grid current
should flow is as sure as the fact that anode
current should flow. The hot filament of
a valve emits electrons, and these find
themselves wandering between the filament
and the grid. The eclectrons represent
negative charges of electricity, and if there
is a positive charge in the vicinity of the
electron they will be attracted. If the
orid and filament are at the same potential;
there will be no field, and equal and
opposite attractions will be exerted on the
electron which, as a consequence, will not
shift. If the grid is “ biased ” negatively,
the filament will be positive in relation to
the grid and the eleciron will return ‘to the
filament. But if the grid becomes positive
with respect to the filament, the electron
will be attracted across the space to the
grid and grid current will flow. The
presence of the anode does not alter things
in the simple case, since even if the anode
voltage is sufficient to pull the electrons
through the grid, they will not settle there
if it is negative. Klectrons may under
these conditions léave the grid and go te
the anode, and this may be termed a grid
current, but what is usually meant is a
current from the filament to the grid.

The ocondition for grid current to flow is,
therefore, that the grid should have a
potential more positive than the potential
of the filament or, in the case of indirectly
heated valves, the cathode. It does not
matter how long the potential of the grid
remains positive, the current will flow.
The current cannot flow in the opposite
dircction when the grid becomes negative,

With Special Reference to QUP.-P. and Class ™B
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since the grid rectifies current in the same
way as the anode of the diode does.

Function of the Grid Leak

Consider the simple circuit shown in
Fig. 1. An alternating potential is applied
to the grid of the valve through the con-
denser C, and during the positive part of
the cycle the grid is charged positively
and grid current will flow. If the resistance
R were not present, there would be no
path for the electrons on the grid to
traverse, and the grid would charge up
negatively. It would acquire a negative
bias which would increase until the alter-
nating potential would not be sufficient
to overcome it, and grid current would
cease. When, how-
ever, the resistance R
is present, the grid
current can traverse it
and leak back to the
filament circuit. The
resistance which per-
forms the function of
releasing the
charge from the
grid is termed
a grid leak.

There is
anotherfunc-

CURRENT

W
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<
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Fig. 3—An ideal charactcristic for
Class ** B work.

tion which is performed by the grid leak when
¢rid current flows. An application of Ohm’s
law will show that when the grid current

€
-~
1 e
AC.
POTENTIAL B

I

Fig. |.—Leaky grid deteclor system.

flows through the resistance there will

rH

amplitude of the alternating wave apblied
to the grid. For any valve and grid leak
combination, $he grid bias depends upon
the amplitude of the alternating wave on the
grid. The anode current depends upon
the value of the bias on the valve, that is
to say, upon the amplitude of the applied
signal. If the amplitude varics, as in the
case of a modulated radio signal, the anode
current will vary in the same way as the
modulation, that is, at audio frequency.
This is called grid leak detection.

Low-Frequency Amplification

Though grid current flows quite normally
in most detector systems, and in most cases
the grid current itself is responsible for the
detector action, there arc certain cases
where the presence of grid current will
most certainly cause distortion.

Amplifiers may in general bo divided
into two classes, Class A or straight ampli-
fication, and Class B, the forma which has
recently been introduced into this country.
In the first, grid current will most certainly
cause distortion, but in the second case it
may be allowed to flow if the components
are suitably designed. It is now almost
universally recognised that though Class B
is capable of giving very good results, and
a far greater efficiency than any other
system, Class A will give better quality if
run at low efficiency.

We shall deal first with the Class A
system of amplification. This is the system
which has been used for many years in this
country, and is likely to continue in use
for a long time to come, as it provides
almost distortionless amplification. The
system is to use the straight part of the
valve characteristio, and since we are here
only considering what gocs on in the grid
circuit, it will be quite permissible to use

the grid volts-
/ PEAK

anode current
curve in our comn-
THEORETICAL
£ — — CURRENT
/e ——— ACTUAL PEAK
CURREN

siderations. A
typical curve is
shown in Fig. 2.
For distortionless
reproduction the
straight line
portion of
the curve must

ANODE CURRENT

W
7!

i
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be a drop of voltage across it, so that —
the grid becomes negatively biased |

with respect to the filament. The biag~—t———

which is obtained in this way will de-

/{p 7
\ DISTORTION DUE TO

BOTTOM BEND

MUST OCCUR HERE

GRID VVOUTAGE

pend first upon the construction of the
valve, secondly upon the value of
the grid leak, and thirdly upon the
grid current, which depends upon the

Fig. 4~ Distor tion due to grid currenl in
Class “ B’ stage.
(Continued overleaf)
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be used. 'This means that the grid potential
must not be made more negative than the
point A where the bottom bend of the
characteristic begins. The straight line
portion of the curve may extend far into
the region where the grid has positive
potential, but if this part of the curve is
used, the output will be distorted owing to
the presence of grid current. If the part
of the curve to the right of B is used, grid
current commences, and, due to the resis-
tance of the transformer secondary or, in
the case of resistance capacity coupling,
the resistance of the bias resistance, the
grid will acquire an extra negative bias,
which will cause the flattening of the peaks
in the output wave, and consequently
distortion will oceur. Thus, in a Class A
amplifier, the proper biasing point is
midway between the zero bias point and the
point where the bottom bend of the valve
curve appears. The permissible grid swing
under these conditions is equal to twice
the bias value, and distortion will un-
doubtably occur if these limits are exceeded.
Q.P.-P. and Class B

In the case of Q.P.-P. it is only
necessary to change the value of the
grid bias in a common push-pull stage,
whilst in the case of Class B it is neces-
sary to have special transformers and valves.
Q.P.-P. isonly really an introduction to
Class B, a stepping stone between the
Class A and the Class B systems. In true
Class B grid current is present, and the
components must be so designed that this
does not cause appreciable distortion.

Therc is no need whatever for the two
valves in a Class B amplifier to be in the
same bulb; it is merely a matter of con-
venience to make the valve thus. The only

PRACTICAL WIRELESS

property which the valves must have is that
they must be capable of passing grid
current, that is to say, that the grids must
be of such a construction that they can
stand the grid current ; many valves which
would otherwise be quite suitable for Class
B working are unsuitable as they cannot
be driven into grid current without harm
to the valve. Another property which is
desirable in the case of valves for Class B is
that the straight part of the characteristic
curve should approach near to the zero
current line ; that is to say, the bottom bend
should be short. It is assumed that most
readers know the elementary principles of
Class B working, and how the valves are
biased to nearly zero current. If, as in Fig. 3,
the valves in use had a straight line charac-
teristic and no bottom bend, and were to
be biased to zero current for Class B work-
ing, then distortionless amplification would
be possible, since the wave form shown on
the right is the exact replica of half of the
input wave form. The other half is put in
by the other side of the circuit, as usual.
But in practice it is not possible to make a
valve with a straight characteristic, and
the curve must be as in Fig. 4. The biasing

‘point is then at P, and a small quiescent

current flows when there is no drive on the
valve. The curve in the characteristic must
cause some distortion in the output wave,
so that a valve with a very small bottom
bend in its characteristic must be used.
The most important distortion is, however,
likely to occur due to grid current being
allowed to flow without the grid circuit
being properly designed to carry it.

The distortion due to grid current is
similar to that which occurs in a Class A
amplifier, viz., the flattening of the peaks
in the output wave-form. For no distortion

November 18th, 1933

to occur when grid current flows, the re-
sistance of the grid circuit, the R of Fig. 1,
must be made very small. R 'may be the
resistance of a bilas resistance, a trans-
former, or a choke, according to the coupling
system, but whatever it is, the resistance
must be small. The transformer is used for
the input coupler in a Class B stage in
nearly all cases. The fact that the secondary
resistance must be small leads to a small
number of secondary turns and thus a low
ratio. The number of primary turns cannot
be reduced because its impedance would
then be too low.

Since current flows through the
transformer secondary and there is, of
course, voltage present, the transformer
must not only transform voltage, but also
power. This power may be quite consider-
able and the previous stage must be capable
of supplying it without distortion. Thus the
driver stage must use a power valve. In a
Class A amplifier there is no grid current
and the transformer is only required to give
a voltage input to the grid of the amplifier
valve. The previous stage need then be so
designed as to give a high gain of voltage
only, and the power output may be ex-
tremely small. When a power valve is used
as a driving amplifier the amplification
factor of the valve is low and there is only
a small voltage gain. It is obvious then,
that a driver and Class B amplifier cannot
give the gain of two Class A stages, but they
are capable of giving a far _greater output
under the same voltage conditions. It
should also be remembered that the Class B
system cannot possibly give the same quality
as a suitably designed Class A amplifier.
W here there is ample power available it is
better to stick to Class A if faultlese
reproduction is required.
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THE PROGRESSIVE EXPERIMENTER
(Continued from page 470)

and you might even think that it is wrong.
The tuning condenser for the tuned-anode
coil is not connected divectly across the
coil as might he cxpected, but is joined
between the ‘“anode” and earth. As a
matter of fact, this arrangement gives
precisely the same effect as if the condenser
were in the more usual position. The
reason for this is that the moving vanes of
the condenser are joined to the end of the
coil ‘ through * the high-tension battery,
which has & negligible resistance. There is
a distinet advantage to be gained from the
ncthod of connection employed, because
it is possible to use a gang condenser of
normal type, whereas if the tuned-anode
section were joined between the two ends
of the tuner a speeial component, in which
the moving vanes of both sections of the
candenser were insulated from each other
and from the drum drive, would be required.
The only disadvantage is that if the moving
and fixed vanes of the condenser were to
touch each other the high:tension battery
would be short-circuited. This trouble
will not occur with well-made condensers
of the types specified.

Operating the Three-Valve ** Progressor

And now for the practical details. After
completing the wiring as shown in Fig. 1,
insert the new valve in its holder and
comect the flexible lead from terminal 4
on the sccond coil to the anode terminal
mounted on top of the glass bulb. First
of all it the crocodile elip connected to the
pre-sct condenser to terminal 4 on the first
coil. Next insert wander plug “H.T.2”
into the 60-volt socket on the H.T. battery
and then switch on.

PRACTICAL WIRELESS

Set reaction to zero and then rotate the
tuning condenser knob until the dial
reading is that previously found for the
local station. This station will probably
be heard at about the same strength as
before, but it might be even weaker until
the necessary trimming adjustments have
been carried out. In any case, once
you have convineced yourself that the
set 8 working, find a station that can
only just be heard. This will be used as
a basis for accurately ganging the tuned
circuits.

If you are using the Telsen tuning con-
densers specified in the first article of this
series you can most probably obtain correct
matching merely by rotating the smaller
concentric knob of the drum drive. Should
it be found impossible to obtain the proper
setting by this means, you should try
altering the trimmer on the new condenser ;
this is adjusted by screwing a wing nut
which is situated between the two terminals
on the end plate.

“ Trimming °’ the Condensers

Supposing the J.B. tuning condensers
and drive are being used, the method of
trimming will be quite different. There is
no trimmer provided, but instead the
position of the moving vanes on the
spindle of the left-hand condenser will be
varied. To do this you simply slacken
the grub screw going through the large
brass boss at the end of the spindle and
move the vanes very slightly, first in one
direction and then in the other, with the
fingers. In doing this trimming it might
be found necessary occasionally to alter
the dial reading in order to bring in the
transmission at maximum strength. If by
any chance it is found that correct ganging
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cannot be obtained with any setting of
the condensers, it will elearly be indicated
that some mistake has been made in winding
the second tuner, and the turns should
carefully be checked.

Once you have got the H.F. amplifier
into ¢ working order,’’ some further experi-
ments in regard to selectivity can
taken in hand. The first thing is to alter
the pre-set condenser and then to ftry
connecting the crocodile clip first to
terminal 1 and then to terminal 5. Maximum
selectivity will be obtained with the clip
on terminal 5 and with the knob of the

re-set screwed up as far as it will go.
Jnder those conditions the set will not
be very sensitive, however, and distant
stations will probably be received rather
poorly. The best long-distance reception
will be obtained when the. crocodile clip is
on terminal 1 and the pre-set adjusted to
its optimum position, but the degree of
selectivity will not then be very high.
It should be mentioned that a slight
alteration to the condenser trimming adjust-
ment will probably be necessary after each
change in the selectivity settings.

\WWhen changing from long to medium
waves with the set in its present form it
will be necessary not only to pull out the
knob of the (left-hand) wave-change switch,
but also to bridge terminals 3 and 2 on
the tuned-anode coil. This is done by
attaching the crocodile clip joined to
terminal 3 on to terminal 2. When we
change over to tuned-grid coupling the
wavechange switch will be made to act
upon both coils, but at present that is
impossible due to the fact that one is in
the high-tension and the other in the low-
tension circuit. For long-wave reception
the clip is simply left on terminal 3.
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QIRMEWS ON

RECEIVERS

The Cossor A.C. Superheterodyne Model 635

HE Cossor A.C. receiver, model 635,
i8 an outstanding example of modern
superhet design, and, although built

on well tried principles, its creators have
not hesitated to enter into new fields where
worth-while innovations were possible.

The initial detector valve is not preceded
by a high-frequency stage, the possibility
of a second channel interference being
prevented by a pre-selector tuner. It
would probably bc more correet if this

T hree-quarter view of the Cossor A.C. Superhet Model 635.

tuner were referred to as two tuned circuits
rather than band-pass, as both the appear-
ance of the cireuit, and the set when handled,
give the impression that these circuits
do not constitute a band-pass arrangement
in the accepted sense, tuning being
extremely sharp.

The first valve is a Cossor variable-
mu high-frequency pentode (MVS/Pen),
having its suppressor grid brought out to a
separate connection and not joined internally
to the cathode in the customary manner.
The reason for this is that the output from
the separate oscillator valve may be
injected into the detector circuit by way
of this extra grid, instead of the more
normal arrangement of coupling the oscil-
lator to anode or cathode.

The reason for connecting the oscillator

valve (which, incidentally, is a Cossor
41 M.P. power valve) in this manner is to
prevent the oscillator tuning ' condenser
from * dragging” the preceding tuned
circuit off its proper wave-length.

It will be remembered that the suppressor
grid is nearest the anode, consequently
the screening grid acts as an almost perfect
shield between the ancde and control

grid of this valve, thus preventing the.
oscillator circuit from having any appreci--

able influence over the aerial and grid
is an extremely

ingenious means of overcoming the trouble-
some problem of stopping the oscillator
circuit in a superheterodyne from pulling
the grid circuit out of tune.

There is only a single intermediate
frequency valve, which is another variable-
mu high-frequency pentode, the stage
being designed to give the very greatest
gain, which can be an alarming figure with
a valve of this type.

The second detector is an - MSG/HA
screened-grid valve, working
at anode bend, resistance-
capacity coupled to an in-
directly-heated pentode out-
put valve, Cossor MP/Pen.
The power-pack is of con-
ventional design, but the
smoothing is rather more
heavy than customary.

There is only one LF.
valve, and the detector is
R.C. coupled, and after con-
sidering the circuit details it
might be assumed that the
over-all amplification of the
set is low. On the contrary,
the overall amplification is
extraordinarily high, and
forms indisputable testimony
that five valves properly used
can be capable of far better
results than a similar number
of valves used in a manner
not conducive to producing
their maximum efficiency ;
the measured amplification
of this set (input to output)
is over 1,000,000 times.

As. will be seen from the illustration, the
cabinet is of very pleasing and modern
design, fitted with three variable controls,
or, more strictly speaking, two variable
controls, as the tone-control is not required
for -station selection. * The upper knob
controls the illuminated dial, which is cali-
brated in metres from
200 to 570 on medium
waves, and 1,000 to
2,000 on the Ilong
waves, both wave-
bands being adequate-
ly covered when tested
with a  heterodyne
wave-meter.

The . knob immedi-
ately below the tone-
control acts as com-
bined volume-control
and mains  on-off
switch. Theremaining
one (on the left), as
already intimated, is a
tone control.

The receiver was first
tested on an aerial
rather more than sixty
feet long at approxi-
mately twenty miles
from Brookmans Park,
and it was instantly
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apparent that the selectivity was well above
the average even for a superhet; so sharp,
in fact, that a few moments were necessary
in order to master it. The volume control
was extremely smooth in action, and
gave a complefe range from dead silence
to maximum volume. The tone control
was also very nicely balanced, as the range
of tone available was such that any person
would be satisfied, and it did not range
from a shrieking treble to a depth where
all pretence of musie is lost.

As the high overall amplification of this
receiver would lead one to expect, the
number of stations received on this set in a
single hour were more than enough to
sa,txsfy -the most. critical user. A mains

_aerial is also provided, suitable for use when

local stations only are required, although'
it was found that quite a number of stations
were received at excellent volume, render-
ing the mains aerial extremely useful
when it is desired to use the set in a room
where an aerial is not connected.

The quality of this receiver leaves no-
thing whatever to be desired ; at full volume
the Cossor MP/Pen. can deliver its full
output without the least sign of distress.
Similarly, the mains-energized loud-speaker
gave us the impression that it could handle
far more than was ever likely to be
demanded from it. The balance of the
musical register was excellently preserved,
while the bass was there in correct propor-
tion without any tendency towards boom-
ing. There is a striking absence of mains
hum, and the background is silent though
the overall amplification is very high as
already mentioned.

Many otherwise excellent receivers do
not do justice to themselves when a gramo-
phone pickup is connected, but this criticism
cannot possibly be levelled at the Cossor
635, as its reproduction of gramophone
records is equal in.every way to the quality
on radio. The tone control covers a
sufficiently wide range to completely kill
needle scratch, always providing, of course,
that the listener is willing to sacrifice
a certain amount of high notes ; but those
who prefer to retain this brilliance and who
are willing to tolerate the needle scratch,
are perfectly catered for, as the tone con-
trol will permit reproduction well above
the natural cut-off of the gramophone
record itself.

The Cossor Model 635 is available for
200 to 250 volts, 40 to 100 cycles only, at
fourteen guineas, which is very moderate
for such an excellent receiver.

The nedt-cabinet of the Cossor A.C. Superhet.Model 635.
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N Practrcar, WiRe-
LEsS dated 14th
October, I stated

that the first ultra-
short-wave Baird tele-

television apparatus on which
the image was seen at that
time, it is useful to note that
the radio set employed (a
simple super-

vision transmissions regenerative type of
from the Crystal receiver) had a back
Palace towers would be coupled detector

on a wavelength of
6.05 metres, but it is
now learnt that this
wavelength has been
altered to 6.25 metres.
No further data has
yet come to hand,
but in the meantime,
owing to the great
importance which is
‘being attached to this work, it
is extremely interesting to see
what other experiments have
been conducted in this relatively un-
explored region. Fig. 3—An ex-
perimental ullra-
short-wave adaptor
suitable for receiving television signals.

The First Transmission Y.
It was on April 20th, 1932, that the
first ultra-short-wave television demon-
stration was given to the Press in this
country, the \vavelength then used being
6.1 metres. Onthat .
occasion, only a
standard vertically
scanned thirty-line
image wasseen, the
prime object of the
demonstmtxon be-
ing to prove the
value of work on
these short waves.
The aerial was
situated on the
roof of a small
brick hut erected
on the flat roof of
the Baird Com-
pany’s premises in
Long Acre. This
is seen clearly in
Fig.1,and consisted
of two vertical
copper rods with a
meter registering
the aerial current in the centre.
The total length of the pair
of rods was half a wavelength
(that is, 3.05 metres), and
from a study of the photo-
graph it will be seen that the
pair of transmission lines to
the aerial made separate con-
nections to the copper rods in
such a position that the total
length was split into three.
Prior to this the parallel wires
had emanated from the ex-
tremities of a coil inductively
coupled to the main oscillator
drive and passed through large
insulators.

valve feeding to a resistance capacity
coupled low - frequency amplifier fed

from the mains. A large

number of experiments were
carricd out in order to effect
improvements, and one of
the first to be Eregistered
wis. in the “feed” to the
aerial system. This will be
(Continued overleaf)
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Fig. 1. —(above) le first ultra-short-wave aerial used for
television transmissions. Fig, 2.~—(below) The improved
form of aerial feed which was introduced later.

Aerial Improvemenis
Apart from the mirrox drum
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made clearer by a reference to Fig. 2.
Obviously, one of the main criterions of the
transmitting end is a perfectly steady sig-
nal maintained exactly on its correct wave-
length. To assist this, the ongmal pair
of feeders was replaced by a pair of bur-,
nished %in. diameter copper tubes. Stayed
insulators maintained these at a distance
of 4in. apart until they reached the aerial
proper. One tube then made metallic
and electrical contact with the base of
the bottom aerial rod, while the other aerial
feed remained free. The object of this
arrangement is to neutralize any tendency
to radiation which may occur in the main
tubular feed.

Another Scheme

The prime consideration of rigidity in
construction and simplicibty in erection
was practically demonstrated by this
scheme—known as the ‘Zepp™ aerial,
and is admirably adapted to those situations

‘where an aerial has to be erected on the

roof of the transmitting hut.

Under some circumstances it is found
better to employ two concentric tubes,
say, an inner tubc of }in. diameter to
serve as a main feed, while the outer tube,
of about 2in. diameter, performs the
function of neutralizing radiation tenden-
cies.

Another variation is a centre wire or
tubular main feed with a ring of four to
gix wires surrounding this. Details con-
cerning the actual Crystal Palace installa-
tion are not yet available, but signals
are now on the air, and I am conducting
some special experiments in reception for
the benefit of readers of Practicar. WIRE-
LESS. As soon as definite results can be
obtained these will be published, but for
the first work the only additional apparatus
I am developing is an ultra-short-wave
adaptor, and the first model of this, which
I have built, is seen in Fig. 3. By con-
necting this between the aerial system and
the ordinary set used for the reception
of the broadcast television signals, it has
the virtual effect of converting the latter
into a superheterodyne receiver. The
ultra-short waves open up an entirely
new vista in the television field, and
readers are advised to watch these columns
for 2he first details of the new develop-
ments

————— Just Published

You and Your
Children Will Love

WILLIAM

The incarnation of
boyish devilment, he
romps on his care-free
road of adventure,
carrying the reader
along with him in his
boisterous and exhilar-
ating progress.

WILLIAM—THE REBEL

By RICHMAL CROMP’TON.
Obtainable at all Bookse"ns, or by post 2/9 from 2,6

George Newnes, Lid., 811 Soulhumplon Street,
Strand, Londml
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Heading the List &
N my last notes the |
great treat of the :

By E. REID-WARR |

and which no other
composer (except Bach)
could have written.

month was Beet-
hoven’s *Fifth.” Again we are given
another treasure fromn the same source;
The Third Piano Concerto played by
Artur Schnabel and the London Phil-
harmonic Orchestta. The records are
H.M.V. DB1940—44. As in all Beethoven’s
pieces, there is a perfectly painted picture
with the most fascinating colours to be
found even by perfectly commonplace folk.
Beethoven, perhaps, dreamed of the day
when there would be thousands of **ordi-
nary listeners,” and saw exactly how to
delight them. There are no fantastic effects
in this concerto : it is just a happy, simple
thing really, yet rich in understandable
harmony. Hear it and fit your own
picture to it. Schnabel and the London
Philharmonic Orchestra have striven as one,
to paint its scenes and to send its message
—as noble a musical triumph as you will
hear.

Now away to Russia. This is the title of
a Symphonic Poem by Balakirew on two
10in. Columbia records DB1236-7. There
is a reason for especial mention of these
records which has nothing to do with the
merits or demerits of the piece. It was
the first work to be recorded under the new
conditions at the Columbia Studio, con-
ditions brought about by tremendous
alterations in search of that elusive perfect
acoustic factor. The engineers did not use
the word * Bureka ! ’—it was probably a
laconic *“ Got it ! > but that they have made
a big advance in orchestral recording was
generously agreed by Sir Hamilton Harty
who conducts the London Philharmonic in
this work. You will hear in this splendid
basic example of the modern Russian School
instruments with a fidelity never heard
before (the harp, for instance), and the
musical public must be duly grateful to
Columbia in making another great advance
for their delight.

A very worthy companion to the last is
the delightful Water Music Suite by Handel.
The same fine orchestra and famous
conductor as in Russiz give it. Sir
Hamilton Harty, by the way, transcribed
the six movements on these records—
Columbia DX538-9. The legend which
goes with this Suite is that it was the
amende honorable by the composer to
George I after a quarrel. The music,
played from a boat following the royal
barge up the Thames, resulted in the
reinstatement of Handel in the King’s
favour. No wonder the little Hanoverian
was captivated. The records comprise a
delightful suite showing Handel gay and
sad. Not the Handel of the Origin of
Design, for instance, but the composer of
contemplative, spacious music—until we
come to the last movement (Allegro deciso).
Then music of the Handel we all know,

H2ar these two glori-
ously played records: there have bheen
nothing quite like them for a long time.

Back to Russia for a moment for the
Oveiture from Russlan and Ludmila by
Glinka on Parlophone R1631. This piece
sounds astonishingly modern and mostly
very un-Russian—but the performance is
interesting as a landmark in Russian music.

Handel is having quite a month with
Columbia. There are three more records—
The Handel Series (DB1212-4) of a number
of well-known Handelian pieces. Now
these have a unique interest—they are
played by the British Light Orchestra
Jjust as Handel wrote them. They are
strangely simple and intimate, and the
lovers of this composer will find much
appeal in these records. No elaboration
or fine effects—just plain melody.

Distinguished Pleasantries

We can revel in a host of lively, popular
music this month. Some old friends appear
in new guise ; for light music occasionally
needs ““spring-cleaning,”” so to speak, and
there are many clever performers and
arrangers hard at work doing this. Here,
for instance are two favourites—7he Forge
in the Forest and the Turkish Patrol on
H.M.V. B8000. These two delightfully
vivid pieces are in safe hands with the
London Palladiumi Orchestra. Everybody
knows its dashing, clean playing. Then
two little tunes with very fragrant names—
Wood Violets and Cornflowers played by
the Dajos Bela Orchestra (the new one) on
Parlophone R1608. Fetras and Waldteufel
wrote them, so you know you will be able
to whistle both quite easily. Another
Parlophone record (R1628) entertained me
greatly. It is The Pussy Cats’ Parade and
The Guomes Guard. Eric Harden’s Or-
chestra do them in a modern * cinema ”
style which will attract ninety-nine cheerful
folk out of every hundred. The ° Blue
Danube ** school Lave a record in Maidens
of Baden and Dream Waltz (H.M.V. C2559).
Marek Weber’s Orchestra play it—so that’s
that ! )

Now for something at once daring and
brilliant. Few are” unacquainted with
Fetras’s Moonlight on the Alster and Fall’s
Dollar Princess Waltz. Now these in their
old form may have seemed a little an®mic
to our modern young folk : in fact, I have
seen more than one lip curl at the Viennese
tradition! Well, here is the answer.
These arrangenments are by a very clever
musician who is at home with anybody
from J. S. Bach onwards! There is none
of your T'in Pan Alley cacophony here, but
new arrangements and new orchestration
which: is most striking.

Doihear Columbia DB1208—by the Bo-
hemians—you’ll all enjoy it.
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“"ORBIT”
MAINS UNIT

Perfect Contact. Perfect Insulation.

Satisfaction and Safety are assured all who
use “CLIX” as specified.

CLIX INSULATED SOCKETS

These sockets are perfect for metal chassis work or
ub-baseboard mounting.
Completely insulated and
fitted with strong screw
terminal for connection.
Socket i3 of the Clix
patented resilient type.

INSULATED
SOCKET with
terminal 2}d.
Without terminal
2d.

The socket portion is
specially designed for
use with the Clix
“ Master ”’ Plug.

There are over 30 Clix
perfect contact components
described in Folder “N.”
Sent, free on request.

LINX, LTD.,

79a, Rochester Row, London,S.W.1

PLUG AND
BSOCKET
COMPLETE

MORE
STATIONS

are every day crowding each other
and making clear reception

almost impossible.
Don’t put up with
that annoying back-
ground that inter-

feres with the A Pix
complete en- fixed
joyment of in your
your set. aerjal  will
reduce inter-

ference to a

minimum on

any set, because

it sharpens tuning

to a knife edge. You

will be pleasantly sur-

prised at the number

of new stations you can

hear clearly. Send us 2/- P.O., try it

on your set for a week, if you are not

completely satisfied with the result
return it to us for full refund.

The British Pix Co., Ltd.,
Southwark Street, S.E.l.

’ FIX A
y LN
¥/ITH HANDY

FOR BETTER
HOLDER 2/6 RADIO
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IMPRESSIONS ON THE WAX
(Continued from previous page)

Two other old favourites, played with
much pomp and power, are Sinding’s
Rustle of Spring and Waldteufel’'s T'res
Jolie Waltz on Parlophone R1632. A
Grand Symphony Orchestra are the per-
formers. A pleasant little trifle, with
“ novelty ” effects, is Pirouette and Melodie
Caprice by the Novelty Players on Parlo-
phone B1627. Then two superb full-blooded
ones by Edith Lorand’s Viennese Orchestra,
first-rate as ever. Hear the Merry Widow
Waltz (Paraphrase), and Dorfkinder Wallz
(Gipsy Princess) on Parlophone R1639).
Also I Want to be in Qrinzing Once Again
and My Darling (Gipsy Baron) on Parlo-
phone R1625. There is some wonderful
fiddling in the first of these two, by the
way. L must give a word of praise to the
performance of Luigini’s Ballet Egyptien
(Sterno 5004), by Joseph Lewis’s Orchestra.
There appears to be a prodigious amount
of quite well-played music on this 10in.
record. A similar successful long-playing
Sterno record is Coates’s Symphonic Rhap-
sody No. 5005. Here those very good
wireless performers—Reginald King’s Or-
chestra—give a very sound rendering of
this strange piece, which has had something
of a vogue. I liked very much both tune
and playing of Throw Open Wide Your
Window, which is backed by @ipsy Sing
for Me, Sterno 1253.

| Songs of all Kinds

A record about which considerable talk
has been heard is the revivified Tetrazzini.
She sings Una Voce Poco Fa and Caro
Nome with new orchestral support, on
H.M.V. DB1979. Frankly, I do not think
it quite reaches the uncanny realism of
Caruso’s rejuvenations. Someone asked
a perfectly natural question—why, as this
wonderful singer is still happily with us,
could she not re-record these two ? His
view was that electrical recording could then
give us Tetrazzini as we are accustomed
to hear great singers recordedi nowadays.

To more H.M.V. vocal records of delight-
ful character are Gigli’s Chanson Indoue
and Triste Maggio (Dal307). Amazing
contrast will be noticed between the dreamy
first piece and the fiery second one. But
it makes no difference to this singer ; his
voice and style seem able to surmount
any vocal problem. The second is a
Spanish singer—Tirado, and his pair of
somewhat delicate texture are T'e Quiero
Dijiste and Cancione Florecita (B4497).
You have here a tenor with a beautifully
smooth voice, which is under admirable
control, and seems to have something in
reserve. (This almost sounds like a com-
ment on a motor-car, but I'm sure these
qualities are good in both!) Anyway—
hear Tirado; he’s very good.

RADIO COLLEGE SUCCESS

Mr. R. H. Bradley, Director of Studies
of the Technical and Commercial Radio
College, tells us that many PracTiCAL
WiRgLESS readers have enrolled on the
register of students and are already making
good progress.

As we mentioned a few weeks ago, their
courses have been prepared in an easily
assimilated and interesting fashion by men
who have had extensive experience in all
branches of the Radio trade, and hence are
in a unique position to comprehend and
smooth away students’ difficulties.

Readers who have not yet obtained
details should write to the Technical and
Commercial Radio College, Lloyds Place,
Blackheath, S.E.
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A NEW THREE-IN-ONE VALVE
NE of the most interesting of the new types of
valve produced in a season which has seen many
spectacular developments in valve technique is the
double-diode-triode, Type T.D.D.4, recently released by
the Mullard Company. This type of valve will play a
big part in the design of radio sets in the fature, and
because its design and operation differ so greatly from
the ordinary three-electrode valves hitherto used as
detectors, some notes upon the principle of the double-
diode-triode should be of interest.
First of all it should be explained that the ordinary
three-electrode valve, !
when used as & lcaky
grid detector,
performs two
distinet func-

tions ; it oper- §
ates as a half-
wave rectifier
and also as a
low-frequency
amplifier. Botn
operations are car-
ried out by one set
of electrodes—fila-
ment (or cathode in the caso
of a mains valve), control grid,
and anode. The control grid and
cathode may be considered as a
two-electrode rectifier, while all three
electrodes are used for amplification.
dinary “detectors function quite satisfactorily, the
operating conditions most favourable for good detection
are not the best suited for distortionless amplification.
Consequently a compromise has to be struck, [and
neither function is performed quite so eficiently as it
would be under ideal conditions.

In the double-diode-triode, the two duties of the
valve—detection and amplification—are carried out
by separate sets of electrodes. The T.D.D.4 consists
of two small diodes (or two-electrode valves), and one
triode (or three-electrode valve), contained in ome
bulb, the only element common to all three sections
being the cathode. One method of using the T.D.D.4
is to employ both diode portions for full-wave rectifica-
tion, the output of this section of the vaive being then
passed to the grid of thetriode portion forlow-frequency
amplification prior to the output stage.

By the aid of the T.D.D.4, however, a more perfect
form of A.V. control can be applied, namely, that which
is known as amplified and delayed control. Im this
system the triode portion of the T.D.D.4 not only
amplifies the audio-frequency signal but also amplifies
the rectified carrier voltage, thus providing a much
larger controlling bias voltage. Morcover; the circuit
can be so arranged that no eontrol is exercised on any
sigual below a certain pre-determined strength so that
all signals normally receivable are amplified up to this
strength, and up to this strength only, thus maintaining
a much more uniform volume level.

The T.D.D.4 is an indirectly-heated valve for use in
A .C. mains receivers. The heater takes its supply from
the 4-voit winding of the power transformer, but its
heater current is slightly greater than that of ordinary
triodes, being 1.2 amperes. It israted for a maximum
anode voltage of 200 and, so far as the triode portion is
concerned, it has the following characteristics :—

Anode Impedance .. +. 13,000 ohms.

Amplification Factor L)

£ ‘Mutual Conductance. . .« 2.0 mA.-Volt.
{1t should be noted that this valve is supplied with
metallized bulb only and that it is fitted with the new

A compact assembly consisting of gang condenser
and Ferrocart coils. [tis obtainable for straight or
superhet receivers. The makers are Colvern, Lid.

Although or-.

standard seven-pin base. The grid of the triode portion
ils coxg(llected to the top cap of the valve. The price is
5s.

NEW BULGIN ROTARY SWITCH
A NEW switch is now added to the already vast
Bulgin range, and takes the form of a rotary
3-point switch. The original pattern of this switch is,
of course, well known in connection with its use as a
radio-gramophone change-over switch, a function
which it fuifils admirably. In the new type the same
arrangement is adopted, but the three peints are
? arranged in such a way that in one
—— position all three contacts are joined
S together. In the ‘‘off*’ pos-
ition the three contacts are
separated. The
mechanism pro-
vides 'a |wiping
contact of fthe
quick make-and-
break type, and
owing to the
4 efficiency of the

deslgn it
may be em-
ployed in
high-fre-
quency cir-
cuits for such
purposes as wave-
range switching, etc.
Its most valuable
function is undoubt-
edly as a switch in
receivers employing
variable-mu  valves,
where it is essential
to switch off not only
the L.T. and H.T., but also to discennect the grid-bias
battery from earth to avoidleakage. Theswitch works
with a delightful action, and we can say no more for
it than that it is up to the usual high standard of Bulgin
switches. It Is obtainable with indicating plate for 2s.,
and may be used in practieally any position in a re-
ceiver, limwded the current does not exceed .5 amps.
or 8o, It fully justifies Messrs. Bulgin's slogan ** The
Choice of Critics.”

PICKETT'S CABINETS

NOT the least important part of the wireless ontfit

is the cabinet, and many listeners no doubt pay
more attention  to
this part of the
equipment than the
receiver proper. It
is certain that the
results from a fvery
good receiver may
be marred if a thin,
resonant cabinet is
used, and it is also
equally certain that,
when a really good
cabinet is employed,
not only s the
general appearance
enhanced, but the
tone benefits to a
great extent. The
Pickett cabinets are
known as ‘‘Piano-
Tone,’* from the fact,
that they are built
up, not with thin
three-ply wood, but
from solid timber,

ac&umtelyctioinwd, 5

and correctly de- {
signed. The illus- Ilg;yalféfaﬁ;""
tration shows the radiogram
(Continued overleaf) cabinet,
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PIX

AERIAL

INSIDE AERIAL
THAT’'S AS GOOD
AS AN |OUTSIDE
AERIAL—

AN

AT THE SAME HEIGHT

PRESS IT AND IT

STICKS ANYWHERE

A revolutionary idea in aerials. You just
unroll it and press it up in position around
the room or anywhere you like. No danger
whatever from lightning, reduces static
interference — increases selectivity,
Obtainable anywhere.

BRITISH PIX CO., LTD., LONDON, S.E.1
. THE BEST AERIAL FOR FLATS

MICROPHONES

LESDIX FAMQUS TRANSMITTER BUTTON,
as illustrated ; brass body with back stem 1/-
andfront screw.Usual price, 3/C, our price

THE HOME MIKE, No. 11.

2§" dla.=Bolid Bakelite, non-
resonant body, back terminals,
front grille, 13* diaphragm. Per-
fect speech and music response
and ideal for ase with your radio
set. Nothing to beat it 5 6
= at treble the price,

Microphone components stocked; best English.
BROWN’S BATTERY SUPERSEDER makes HLT. from your
L.T. 2.volt battery rectifiecd and smoothed. 3 tappings with

Reduced from £3 17s.

output exacly zuited to your set.
ARANTEED. From us only 37/ 6

NEW AND GU. -
FRETS for apeaker pane) fronts or bafes. Fine
SR 8in. octagoen, in flanged, black moulded,bakelite,
N, 28 on Brown's 30-guinea sets, 1/- only. Post

free, .

‘ FELLOWS® 5-PIN AERIAL COILS, 200/300.
Listed, 5/6 ; Sale, 3/8 each. Largestock of various
makes of 6-pin colls at half<price. 6-pin bases, 8d.

- Igrapic Gimbal Colls, 1/-. Holders, 2/-. Igranic
Twin Uni-tune Couplers, 1f». Vario-couplers, 4/-.

Two-pin Cofls, 8d. Coil Holders, 2-way, 1/6. Three-way, 2/6.

12-in. Spark Coils, £8, Medical Cofl Sets, 6/8, 10/6, 15/- and 21/-;

PERMANERT MAGNETS. Tungsten Steel, Powerful horseshoe,

.{'m.JNo.lt isllb, 2/6; 4in., No.2,31b,8/-; No.3,{b,1/6;

No. 4, 1b., 1/-.

S8PEAKER MAGNETS., New Cobalt stee). We are able to offer

some 1933 Four-claw M.C. Speaker Perma- 14 A great

nent Magnets at manufacturers’ price I = opportunity

PHOTO CELLS. Last'chance at sacrifice !

prices of afew £3 light senattive R.C.A.'867

ior 25/-, Holders, 1/, and Brit. Talking

Pics., at 16/-. 2/6 Booklet ready shortly.

Deck mounted prisms, 5/6. P.C.*Lens.

8/6, R.C.A. Micro Adjusters, 1/-, Exciter Lamps, 3/6.

LESDIM SELE?IIPM CELLS are Light-sensitive Resistances with

goid grids, -proof, 5f-. M d in Bakelite Case, 7/6,

Super model in oxy-brass body, with window, 10/-,

Double Current DYNAMOS, cost Govt, £15. Two comms, D.C.

6-8 volt, 3-5 amps., and H.T. 400-600 voit, 100 ma., 17ib., 4,000

revs., ball bearings. Sacrificed aty22/6. Carriage 2/6. 1 Kw

Crompton 100v. 10 amps., £7 10s. 100v, 3 amps., 25/-. Crypto

20v. 35 amp, £6 105, M. & P., 50v, 20 amp, £7. Vickers 13v.

66 amp, £8 10s. Newton, 8v. 35 amp, £4 10s. Vickers, 150v,

6 amp, £7 10s. Crompton 22v. 1-6 amp, £210s.
MOTOR GENERATORS. For Battery Charging
power .and Amplifiers. R.C.A. 220 volt to 200
volt, 200 m.a., £5; 200v, to25v. 8amps, £4.
230v. A.C., coupled to D.C., 350v. 300mfamps
and 12v. 10amps, £6 10s,

STAMPINGS for Transformers and Ghokes.

Large stock of stampings for 15 sizes, for Chokes and small power

Transformers at 50% off List, Send Stamp for full-sized diagram

sheet “ N ** and sample.

ELECTRADIX RADIOS,
218, UPPER THAMES ST., LONDON, E.C.4
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-Enquire about the new
or £3

Just as synchromesh gears have
proved the inferiority of the old
type gear box, so the Serrated
Surround marks a great ad-
vance in Loud Speaker design.

Falent Periding.

NOTE THE

SERRATED
SURROUND

An exclusive feature of the

SOUND SPEAKER

The Sound Sales P.M. M.C. Speaker gives
BASS WITHOUT BOOM

The Technical Press substantiate our claims
.. .1in addition a remarkable crispness is
apparent on all forms of music and speech,
.. . For those who are looking for something
really good in the way of reproduction we can
confidently recommend this speaker.”

Vide “ Practical Wireless'' Nov.4th,1933

** Adequate response at 60 cycles without’frequency
doubling. No gnd resonance at 100 cycles as com-
monly found. The speaker was found to hold its own
with the best of its class in regard to tone . . .
Sensitivity . . . above the average . . . The unit
is well constructed, and marks a very commendable
entry of this firm into the loud speaker field.

Vide ** Wireless Trader,” Oct. 28th, 1933,

THE SOUND SPEAKER TYPE 50/8000 is a precision
constructed high grade moving coil reproducer cmploying
a cast aluminium cone mounting.

The universal speech No special trans-
input transformer is formers are “needed
provided with tap- wit the oun
pings to _suit either Speaker,”” and it wilt
Triode," Pc;{xmde or reproduce all ; that

class valves. your set can give.

AS GOOD AS SOUND SALES TRANSFORMERS
Sound Sales Class ' B” Unit

with tone and volume con!mI:

Leaflet
okes,
Transformers, etc.

SOUND SALES LTD.,

Tremlett Grove Works, Junction Road, N.19.
‘Phone : Archway 1661,

Writefor Speakerand
N

for
nit Folder * sul

CONTROL from the arm-chair.

PRACTICAL WIRELESS |

(Continucd from previous page)

latest radio-gram cabinet, the Royal-Grand. As may
be seen, a cut-out is provided for the panel portion of
the receiver,anda piece of timber matching’the cabinet
is fitted to receive the controls. This prevents unsight-
liness by preserving an even appearance over the whole
front of the cabinet. Thus, if at any future date it is
decided to replace the receiver portion, a new piece of
wood may be obtained and the fresh controls mounted
withoutspoiling the cabinet orthe controlarrangement.

PIX MODULA

This is in principle
the function of the Pix device bearing the above

name. We all know how, during an evening’s pro-

gramme, the items vary from those which we like

extremely well to those which we detest, and on more

‘than one occagion during an evening's enjoyment

the pleasnre is marred by sudden blasts of music at
such a strength that it either -jars on the nerves or
overloads the output valve and thus causes a similar
distressing effect. Of course, the sound technlcian
will say that the sef should not be worked at that
point, or alternatively automatic volume control
should be fitted, but many receivers are not so
equipped, and, moreover, the majority of listeners
prefer to work their receivers *‘ full out,”” With the
Modula it is possible, from the arm-chair,to vary the
volume at will, even if thé receiver is situated many
feet away. The device consists of a small cardboard
disc bearing a number of holes, a long flexible lead, and
a variable reslstance at the other end of the lead.
The perforated disc is used in conjunction with the
output valve of the receiver, and owing to the peculiar
arrangement of the perforations it may be used with
battery valves. indirectly heated valves, four-pin
valves or five-pin valves, and even with American type
valves. In some cases it is only necessary to arrange
the disc in the correct position to accommodate the
valve legs, but in others it is necessary to cut the disc.
up the centre and to arrange the two halves. All this
is explained in the instructions accompanying the
device. -In effect, the variable resistance has to be
joined in the grid circuit of the output valve, and thus
it is Fos_sible to by-pass a certain percentage of the
signal to earth. The device works very smoothly, and
in the majority of circuits no further alteration is
necessary. In some eases, however, it would be prefer-
able to slightly modify the circuit in order to preserve
the original balance of reproduction. At 2s. 11d. this
device represents a valuable acquisition for the listener
with an ear for better balance, and comfort,

VARLEY ELECTRONIC RESISTANCES
VERY neat range of resistances is marketed by
Messrs. Varley under the above name. These are
of a composition type fitted with metal caps and wire
ends. The appearance is improved, and the advantages
of theresistance increased, by fitting an insulated sleeve
completely-over the entire resistance. This is of the
bralded cotton material (similar to systoflex sleevin%)
having a highly glazed green surface, upon which Is
clearly marked in bright colour the name of the makers,
together with the resistance and the wattage rating.
It is thus impossible to be in doubt at any time regard-
ing the value of the resistance, and there is absolutely
no risk of short-cireuits due to the body of the resist-
ance coming into contact with some other part of a
circuit. The resistances are obtainable in ratings of
1 watt, 2 watts, and 3 watts. The lowest rating may be
obtained in values from 100 ohms up to 5 megohms,
whilst the remaining two ratings are obtainable from
100 ohms up to 50,000 ohms. The prices are respec-
ively 9d., 1s. 6d., and 2s. 6d.

NEW MARCONIPHONE RECEIVERS
TWO new Marconiphone Receivers were releaged on
the 7th instant, one battery and one mains.
The battery receiver is Model 269, a 6-valve portable
supcrhet with delayed A.V.C. and a dual output stage,
employing two pentodes arranged in the new Parallel
Conductance Principle. Provision for extra speakers,
gramophone pick-up, and extremely low .current con-
sumption arc other notable features. The price
is 15 guineas. The second model is 271, an all-mains
radiogramophone, employing 4 valves for A.C. and
3 for D.C. The priceis 23 guineas.

FERRANTLI ““ LANCASTRIA > RECEIVERS

NEW b5-valve superheterodyne receiver is

announced by Messrs. Ferranti. The chassis is
the same as in the original ‘‘ Lancastria’* receiver,
but a different type of cabinet is employed. The
original ** Lancastria ’ will be continued under the
title *‘ Lancastria Parva,”” and the price will be
134 guineas. The new receiver will be known as the
‘* Lancastria Magna,”’ 'and will cost 15 guineas.

NEW BAKER SPEAKER
N inienlous new loud-speaker is announced from
Baker’s ‘* Selhurst '’ Radio. This is a massive
assembly having an 8in. cone, and a neat enclosed
magnet and transformer mounted at the rear. The
upper surface of the magnet casing is provided with an
ebonite plate upon which are nine sockets and three
terminals, Two sets of plugs arc used with these
sockets, and the impedance may be accurately matched,
and the tone varied over wide ranges. The threc
terminals enable the speaker to be used with triode
output valves, or push-pull arrangements. The speech
coil is of nove! form, employing a four-layer winding,
and Is able to handle outputs up to 6 watts. The
pric s 4bs.
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| tell you
EVERYTHING

and save you
money and trouble

I am the EMICOL
Universal Meter: At
a glance | tell you
everything vou ought
to know about your set.
All voltages, all cur-
rents, all resistances.
I test every component
and detect faults and
distortion. No compli-
cations, mo additional
parts, no calculations.

Direct readings of :—

VOLTS O to 6
VOLTS O to 150

OHMS O to 2,000 |2,6

MILLI-AMPS O to 30 with full instructions
POCKET METERS. 4

“EMICOL” l'E.MIICOTL" "E‘MlIC'IQL"

o - - t - - t

Double readma M eltne r (\Vite:s M el:le r (\Veu!ses

Voltmeter range | Patent), . l}sa(;me Pagenl). Range

-6v., - - -Sv., 5 ..

0-6v., 0-150v.. | g350a 70 " | 0150, 0-30mA.
Price 6/- Price 8/6 Price 9/6

From all radio dealers, or, in case of difficulty,
write direct for literature.

BRITISH MADE

Manufactured solely by :—
Eléctrical Measuring Instruments Co., Ltd.,
55, Cardington Street, LONDON, N.1,

GET THEM ONE AT A TIME

" ATRCLIPSE

There will be an amazing improvement in selectivity
immediately you fit the AIRCLIPSE in place of
your present aerial. Not another gadget, not a
condenser, but an auto-inductive acrial that filters
incoming signals, bringing in each programme
separately sharp and clear. Unsightly masts
and wires are dispensed with entirely. Fits inside
or outside the set. Makes any set ™ poriable.’
Another delighted purchaser
writes ¢ purchased an
Airclipse with the usual mis-
giving, and am pleased to find
that I was wrong. Selectivity
is certainly improved, and as
regards clarity of tome, I was
agreeably surprised,

(urse}

AUTT-INGULTIVE
AERIAL 5577 8

Of all radio dealers or @:’Iﬁi‘”’.‘fy
direct from :—
AIRCLIPSE LTD., 182, Vauxhall Bridge Road, London, 5. W.1
Teiephone . Victoria 5022.
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 RADIO CLUBS
AND SOCIETIES

Club Reports should not exceed 200 words (n length
and should be received Firgt Post each Monday
morning for publication in the following week’s issus.

ANGLO-AMERICAN RADIO AND TELEVISION

SOCIETY

We are notified by our Canadian Representative—
Mr. P. H. Robinson, of Nova Scotia, that the Maritime
Broadcasting Company, Ltd. station CHNS ° will
probably broadcast a concert dedicated to the Anglo-
American Radio and Televigion Society and Inter-
national Radio Society within the near future. The
time will be between 5.30 and 6.30 a.m. G.M.T.,
and the wavelength will be 370.2 metres. Power
500 watts. Particulars of receptionshould be addressed
to CHNS or Society H.Q., at 11, Hawthorn Drive,
Willowbank, Uxbridge, England. May we again
remind readers that membership to the soclety is
irce, and that members are under no obligations. All
queries shounld be accompanied by a stamped-addressed
envelope. A Glasgow Branchof the society willshortly
be formed by Mr. 8. M. Lean, 94, Geils Avenue,
Dumbarton, N.B.

SLADE RADIO

A debate *“ Superhet ¢, the Scralght Set*’ took place
at the meeting last week. Mr, G. T. Peck opened in
favour of the straight set and gm‘e ‘a number of reasons
why the average personshould not build a superhet, the
chief of these being the difficulty of making what he
considered is now alaboratory job. Mr. A. 8. Freeman
who then followed spoke in favour of the superhet and
enlarged upon the greater selectivity which is required
now that the-number and power of stations has been so
largely increased.—Hon. Sec., 110, Hillarles Road,
Gravelly Hill, Birmingham.

HORSHAM RADIO CLUB

The first meeting of the above club was held on
Thursday, November 2nd, at the Nelson Hall,
Nelson Hotel, Trafalgar Road, Horsham. All local
readers of PRACTICAL WIRELESS are cordially invited
to attend future meetings to be held at the above
hall. Information regarding the club may be had by
writing to the Hon. Sec., Joseph R. H. Cade, 50,
Brighton Road, Horsham, Sussex. 2

PROPOSED RADIO SOCIETY FOR EAST LONDON
Wil all readers interested in the formation of an

East London Radio Society please communicate with

.{:aﬂes A. Guy, 2API, 42, Manisty Street, Poplar,

CATFORD RADIO SOGIETY

The last meeting of the Catford Radio and Television
Society, on Wednesday, November 1st, was addressed
by Mr. Humphrey: 8, \vhose talk centred round the
cathode ray ‘‘tube,’”” and particularly its applica-
tion to present—day reception of television trans-
missions, 4

The lecturer was accorded a very cordial vote of
thanks, Particulars of the soclety’s activities can
always be obtained from the Hon. Secretary, 38, Como
Road, Forest Hill, 8.E.23.

‘THORNTON HEATH RADIO SOCIETY

A meeting of this soctety was'held at St. Paual’s Hall,
Norfolk Road, on Tuesday, the 31st ultimo. Mr,
8. J. Meares presxded Mr. Seal gave a talk and
demonstration of a short-wave superhet adaptor of his
own construction. The set used consisted of two
screened grid valves, a detector, one LF resistance
coupled, and transformer coupled ontpu On test
the set put up a remarkably good per: ormance Loth
for tone and selectivity, whilst the adaptor proved
quite efficient.

Fullparticulars of futurelectures and demonstrations
can be obtained from the Hon. Secretary, Mr, J. T
‘Webber, 368, Brigstock Road, Thornton Heath.

INTERNATIONAL SHORT-WAVE CLUB

Another interesting meeting of the London Chapter
was held on Friday, November 3rd, fn the R.A.CS.
Hall, Wandsworth Road, 8.W.8, at which Dr. Hughes
delivered a very interesting lecture on the Criteria for
Sound Reproduction. Among the subjects dealt with
were ‘‘ Response Curves,”” ‘‘Sound Measurements,’’
and ‘‘ Tone Control’”” I shall be pleased to send
dates of future meetings to any reader of PRACTICAL
WIRELESS.—A. E. Bear, Sec., 10, 8t. Mary’s Place,
Rotherhithe, London, S.E.16.

THE CROYDON RADIO SOCIETY
* How a sef is tested,’” was the title of the lecture
given at the meeting held on Tuesday, October 24th,
at 8t. Peter’s Hall, Ledbury Road, S8outh Croydon.
_The lecturers were Mr, E. N. Shaw and Mr. F. Youle.
Mr. F. Nightingale presided. The remaining meetings
for this month are as follows: November 2l1st
—Lecture by Mr, W. J. Bird, member, on ‘' The
4 Design and Construction of Electrical Measuring
'Instrumentw, and their application to wireless re-
ceivers.” Practical Demonstratien and exhibition of
new and historic measuring instruments. November
28th— Short-wave Night. Denonstration of the latest
types of short-wave sets by Society’s Short-wave
Section. Hon. Secretary: E. L.
Campden Road, 8. Croydon.

WIRELESS

PRACT‘C& ]

Sci

Thick
vulcanized
rubber insulation,
ar
protection
against
corresion.

of

Complete
protection is
erftured with
Flax braiding,
heavily waxed
and
compounded-
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and non-ferrous
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We KNOW

copper is a good
conductor — but

SUPERIAL

is a better Aerial

LOOK AT THIS
POOR IMITATION

A piece of ordinary
‘covered Aerial. The
cheap cotton
“covering” is not true
insulation, neither is
ita protection against
corrosion or lightning.
It quickly perishes on
exposure, becomes
unravelled and serves
no useful purpose. Do
not confuse it with
vulcanized  rubber
insulation, which is a
perfect protection.

aerial,

SUPERIAL is the only truly insulated aerial.
confuse Insulation with * covering.”
cannot protect the aerial from corrosion or exposure after,
it has been in use for a short period. The thick vulcanlzed
rubber insulation of SUPERIAL is a perfect and permanent_
protection. A fiirther safeguard is the tough woven flax
outer covering—heavily braided and finally compounded

SUPERIAL takes advantage of the fact that the incoming
signals travel along the skin or surface of the wire strands’
and not through them, and by utilising the conductive
value of copper and combining it with other ferrous and
non-ferrous metals of highly conductive value adds enormously
to volume and selectivity.

Do not
Cotton “ covering*’

and waxed to resist every condition of weather—hot or

£500

FREE
LIGHTNING
INSURANCE
FOR 2 YEARS

BEWARE OF
IMITATIONS

LOOK AT THE NAME
AND THE BOX

so efficrent.

100 FT.

3/6 75FT.2/6

RONS SUPER ~AFp) 8

cold, all the year round for many years to come.

TRY IT at our Expense and then you will know why it is

S0FT. l/9 25FT. |/-

From Dealers everywhere or direct from:

Jhe NEW LONDON ELECTRON WORKS Ltd,

‘6, EAST HAM LONDON.E.G

Copper Is a good conductor, but by itself, it is not the best

CHEAPER AND BETTER

OSBORN \s/-10
RADIO
CABINETS

32-page Catalogue Free
Sole manufacturer of Osborn Box Baffles—
CHAS. A. OSBORN (Dept. P.W.),

Offices and Mills s, Skowrooms ¢
Regent Works, 21 Essex Rd.,
Arlington Street, Islington, Islington,

subjects.

senp To FOYLES |
FOR BOOKS!

Newland second-hand books on Wireless and all 'cther
Ovet two million

in stock

mentioning your inte

£sts.
118-125, CHARING CROSS RD., LONDON Ww.c.2.
Telephone : Gerrard 5860 (7 lines).

ONEWOLE
TMING

London, N.1 ' Phone—Clerk 5095 &4 5634 London, N.3

L

Cumbers, Maycourt,

PSO

s‘rna omo PUSH=PULL
INDICATING SWITCH

ADAPTABLE DOUBLE DIAL READINGS.
ON e OFF-LONGAxs SHORTWAYE
ROBUST CONSTRUCTION
USTS PROM MARERS
THE GRIPSO COY.
28.VICTORIA STREET,LONDOM. 1M}
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7;Metre Television

I DO not think that it is generally known
that regular 30-line television tests are
being made by the B.B.C. and the Baird
Company’s engineers from the Crystal
Palace. The tests are not carried out to
any definite time schedule, but are fre-
quently to be heard. They are not actually
on 7 metres, but are on the 7-metre band,
the exact wavelength used being 6.25 metres.

It is not essential to have a television
outfit to appreciate the tests, since the
transmissions can be ‘ listened.to”’ on the
speaker or ’phones. The sound is the
tamiliar high pitched buzz that all readers
have heard when television tests have been
made on the broadcast wavelengths.
Should you be interested in ultra-short-
wave work you will find these transmis-
sions very useful as a means of calibrating
and checking the correct operation of the
receiver. From reports that I have had it
would appear that the test transmissions
are being received consistently within a
radius of at least twenty miles of Crystal
Palace, and I have even heard of excellent
results being obtained at considerably
greater distances. These latter reports
are of particular value in view of the
fact that 7-metre reception is still con-
sidered by some to be possible only within
optical distance of the transmitter. I
know that reception over so much as 200
miles has been proved to be possible, but
there are some investigators who consider
such reception as a pure ‘ fluke.”” I should
be pleased to hear from any reader who has
picked up the Crystal Palace tests, especi-
ally at distances of more than 30 miles or so.

Receiving the Past

SHORT time ago I heard of a very

amusing query that had been
addressed to the Technical Department of
a well-known firm who supply kit sets.
The querist was obviously non-technical,
and he explained that normally his set was
quite ¢ dead,” and nothing could be heard
with it. On gripping the. aerial tuning
coil with his hand, however, he found that
he could hear * yesterday’s’ programme
perfectly well. How would you have
accounted for that ? The Technical De-
partment concerned were definitely on
top of their form and gave the correct
answer to their puzzled inquirer without
hesitation. They explained that there was

a break in the winding of the aerial coil,

and that, since the break occurred near to
the terminal to which the aerial was con-
nected, the aerial was not actually con-
nected to the set. When a hand was
placed near to the coil, however, the body
acted as a form of aerial and thus the local
station could be received. The presence
of the hand altered the tuning so that
instead of hearing the Nationa! programme
(to which the condenser was thought to be
tuned) the Regional was received. As
you know, many of the programmes given
from the Natienal on one night are broad-
cast from the Regional on the following
one.—A pretty problem !

Wavelength and Frequency

HE method of determining the tuning I

positions of transmitters on a
wavelength basis is known to ‘be bad for
many reasons. One of these is that at the
present time stations are not allotted a
wavelength, but, instead, a frequency
band, the idea being that each station is
allowed a band of 9 kilocycles.  Many
attempts have been made by the Technical
Press to persuade folk to think in terms of
frequency rather than in wavelengths,

. but, through no lack of effort, all have failed.

Another scheme has now been suggested
and, although it has been used in America
for some time, it is a new one so far as
Europe is concerned. The idea is that
instead of referring to the frequency of
stations one should use a number which
determines the * frequency channel ” occu-
pied by any particular transmitter.
9-kilocycle separation is allowed between
all European stations between 200 and
2,000 metres this band would be divided
up into 9-kilocycle channels which would
be numbered from 1 (corresponding to
the highest wavelength, or lowest fre-
quency) up to 130 (the highest frequency).
Thus instead of referring to Midland
Regional as working on a wavelength of
398.9 metres, or a frequency of 752 kilo-
cycles, it would be said to occupy frequency
channel number 49.

This idea would seem to be a perfectly
logical one, and I believe it would prove
popular if every set manufacturer would
agree to adopt it. On the other hand,
failure would be the inevitable result if
universal agreement could not be reached.
The channel numbers would certainly be
easier to remember than the longer wave-
length or frequency figures, and it would

As a-
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be easier to mark off condenser scales in
large, easily . read numbers. The only
objection I can see is that if, at any time
in the future, it was found necessary or
desirable to reduce, or increase, the width
of the channels the existing tuning scales
would become obsolete,

Broadcast Echoes

Echo effects are frequently made use of
by the B.B.C. in broadcast plays, and no
doubt you have often wondered just how
the echoes are produced. As a matter of
fact, there are quite a few ways of doing
this kind of thing, the simplest of which is
possible only when reproducing gramophone
records. In this method two pick-ups are
used instead of onc, and they are connected
in parallel, or even to two separate ampli-
fiers and loud-speakers. Since one pick-up
‘“ follows” the other on the record it
reproduces any particular sound a short
time after it has been reproduced by the
first one. By suitably arranging the dis-
tances between the pick-ups on the record
track any desired amount of “lag?”
(equivalent to the distance from which the
echo is coming) can be produced.

Another method which can be applied to
any “ original ”’ sound (as opposed to that
impressed on a record) is to pass a portion
of the output from the microphone direct
to the transmitter, whilst another portion
is made to operate a loud-speaker situated
at the end of a tube. At the other end of
the tube is a second microphone which also
fecds into the transmitter; the delay
caused by the sound waves in travelling
along the tube produces the desired echo.

A comparaiively new system, which was
actually developed for correction purposes in
long-distance ’phone calls, makes use of a
modified version of the well-known Blattner-
phone. A part of the microphone output
is fed straight to the transmission linesin
the usual way, but another portion is fed
to an amplifier, which impresses it on a
steel tape passing between electro-magnets.
The tape is passed on to another amplifier
which combines the magnetic impressions
with the normal output from the micro-
phone. By varying the length of the tape
between the input and output amplifiers
any desired amount of delay can be intro-
duced. The steel tape is arranged in the
form of an endless belt passing between the
two amplifiers, and at one point of its
travel it passes between two powerful
permanent magnets, which * erase” the
impressions made upon it.

A FINE BOOK FOR THE WIRELESS

AMATEUR.
30

TESTED
WIRELESS CIRCUITS
By F. J» CAMM (Editor of  Practical Wireless'™)
2/6

Obtainable at all Booksellers, or by post 2]9 fron: Geo. Newnes,
i4d., 811, Sodhampton Street, Strand, London, W.C.2.

QUALITY
COMPONENTS
OF EVERY TYPE

DON'T START BUILDING ANY
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L LETTERS FROM

The Editor does not necessarily agree with opinfons expressed by his correspondents.
Al letters must be accompanied by the name and address of the sender (not necessarily
for publication).

‘¢ Making an Eliminator *’

Smr,—In your issue of the 28th ult.
(page 299), there appears a method of
making a cheap eliminator. May I point
out that this arrangement, if used with
the average receiver, is liable to cause a
serious burn out, due to the fact that one
side of the lighting mains is always
earthed. It would, of course, be possible
to operate the eliminator by connecting
the negative side to the earthed side of
the mains, but in that case the choke
in the negative lead would be shorted
out by the earth connection to the receiver.
Your contributor should have stated that
a condenser in the earth lead to the receiver
was  essential. —INTERESTED  READER
(London, N.W.).

[Our correspondent i3 quite correcl, and
we thank him for his leiter. The possible
cause of trouble which he mentioned could
entirely be overcome by inserting a large
capacity fixed condenser tn the earth lead to
the set.—ED.]

America on F. J. Camm’s *‘ Orbit **

Smk,—At 2.15 a.m. on November 2nd I
completed the “ Orbit *’ from the theoretical
diagram of last week. I have it on test
now, and it’s a beauty, with America as my
third station (*phones). I will give you full
details later. I made the metal chassis,
and the coils are mounted as specified.
Many thanks and good wishes.—H, F.
PeEDLAR (Holloway).

More Praise for the ‘ Orbit

Sm®,—1 have just completed your new
set, The Orbit. Results: Sensitivity and
quality are good, also A.V.C. works per-
fectly.—A. J. NIpPER (WVeston-super-Mare).

Another Suggestion

Sir,—As a reader from No. 1, I think
it is to be regretted that our copies of
PracTicAr, WIRELESS have to be mutilated
to ensure obtaining your = further
presentations.

This spoils our using the week’s publica-
tion and entails buying two copies to main-
tain continuity. Could you not print and
give each regular reader pages 309 to 312,
as it could easily he put in to replace
present one (Vol. 3, No. 58).

I have an old all-metal cabinet in good
condition ; could I use it to house a short-
waver, do you think 1—G. TiBBENHAM
(Exeter).

[Your suggestion is impracticable owing
to prohibitive cost. Your metal cabinet
would be quite sustable for housing a short-
wave recetver.~ED.]

A South Airican Reader’s Thanks and

Suggestions

Sir,—I am taking this opportunity of
expressing my appreciation of the weekly
treat, PracTICAL WIRELESS. I doubt
if there is another periodical which has
such an extensive and valuable reader
service as you have. The real purpose
of this letter was to ask you to fill 2 much-
needed want in South Africa, namely,
a good sensitive receiver, covering hoth
medium and short waves, reception being

impossible on the long waves. As we
have only three programmes to choose
from in S. Africa, the set must he powerful
enough fo receive overseas short-wave
transmissions at fairly good speaker strength.

Here is another suggestion which I am
sure will be supported by a large number of
Practican, WIRELESS readers, namely a
PracticAL, WIRELESS League—A. M.
BerLiNg (Fort Beaufort, S. Africa). j

[What do other readers think of this
suggestion #—ED.]

Another Reader’s Appreciation

Sir,—I have been a regular reader of
PRACTICAL WIRELESS since the first issue
was published, and may I join in with the
countless thousands of readers who wrile to
you, not only for advice but to thank you
for placing at their disposal, and mine, a
wireless paper which is beyond doubt the
most practical of any wireless weckly
yet published. It is a paper which no
wireless enthusiast can afford to be without.

I am now looking forward to seeing an
article which will contain the wiring
diagrams of a trickle charger for use on
A.C. mains of universal voltage, 100-110,
200-250, for 2, 4 or 6-volt accumulators.
In conclusion, let me again thank you, and
wish your paper the success it so well
deserves.—GEORGE F. Moore (Brook
Green).

CUT THIS OUT EACH WEEK

DO YOUKNOW?

—THAT one of the hest preliminary tests for
2 defective receiver is to measure the total
H.T. current consumption.

—THAT for the above purpose a milliammeter
should be joined in the H.T. negative fead.
~—THAT panel lamps for illuminating tuning
scates should be carefully chosen, and you
should not use the cheap Rashiamp buibs,
which have too high consumption to be usetuil
in a battery receiver.

—THAT when adjusting a superhcterodyne
receiver, the best procedure is to connect a
milliammeter in the anode circuit of the second
detector, and make adjustments for maximum
resuits as seen on the meter scale.

—THAT the adjustment of I.F. circuits is
greatly tacilitated in the above manner,
—THAT the switches for breaking high-current
circuits should be of the quick make-and-
break type.

—THAT hum may often be cured in a radio-
gramophone by screening one or both of the

pick-up leads.
—THAT leads to the anodes of H.F. valves,
ially ot the pentod hould be as

P 1 e LYBEH SN
thin as possible to avoid direct pick-up and

inter-action.

NOTICE.

The Editor will be pleased to consider aiticles of a
practical nature suitable for publication in PRACTIOAL
WIRELESS. Such articles should be written on one side
of the paper only, and should contain the name and
address ojp the sender. Whilst the Editor does not hold
himself responsible for ma ipts. every effort will be
made to return them if a stamped and addressed envelope
8 loged corr d intended for the Editor
should be addressed : The Editor, PRACTIOAL WIRELESS,
'G'foé, é\lewncs, Ltd., 8-11, Southampton Street,| Strand,

Owing to the rapid progress in the design of wireless
apparatus and to our efforts lo keep our readerg in touch
with the latest developments, we give no warranty that
apparalus - described in our columns i8 not the subject
of letters patent,

501
o LIpes 4
E. J. HERAUD’S

EASY TERMS

BRING YOU THE BEST IN RADIO ON

7 DAYS’ APPROVAL

The dependable Mail Order House of E. J.
HERAUD, Ltd,, offers famous radio acces-
sories on straightforward easy terms. Any
of the following goods (except the ' Class
B ” Kit of Components) may he had on 7
days’ trial, and we Guarantee to Refund
your Money if @oods are unsatisfactory
and are returned undamaged. All goods are
sent carefully packed and carriage paid

CLASS ‘B’ CONVERSION KIT

BUILD YOUR OWN (LASS “B*
UNIT

This Kit comprises
the exact compon-
ents specified by
Practical  Wireless
together with Class
" Valve and
foll-size Biueprint.
S8END ORLY 5/-.
Balance by 7
monthly pay-
ments of 5/-.

(Cash In 7 days,
~ "B Valve 35)--

EPOCH CLASS 'B’ SPEAKER

The EPOCH Class “ B **
Combination  Speaker
combines a complete
Class “B’* Adaptor and a
high-class Cobalt P.M.
Speaker. Simply con-
nect to your set without any altera-
tlon and get Mains volume at very
jow use of H.T. SEND ONLY §/-; if
satisfied pay further 5/- at once,
then 8 monthly payments of 7/8,
{Cash in 7 days, 82/-.) Complete with
Class “ B"* Valve and Instructions

Complete
with  Class

If you already have a moving-
coll speaker and wish to incor-
porate Class * B ** amplification,
Sl the EPOCH Clasz “B *’ Adaptor

! 1s idea) for your purpose. It

i converts your set to Class “ B
without any alteration whatever. SEND ONLY
5/ ; if satisfied, pay further 5/- at once, then
8 monthly payments of 5/-. (Cash in 7 days,
45/-.) Supplied compliete with Class “ B**
Valve.

An amazing bargain, List Price,
New BROWN  Permanent- o
magnet Moving-coil Speaker
Unit and Chassis incorporating
Tapped Transformer. Highl
snitable to work wit,
any set, giving deep, rich
tone and wonderful volume without
distortion. Overall size : 8§ in. dinmeter,

i o

$EN G o sttt voy rrvirsy: AN
; it satisf pay further §f- \ B
at once, then 6 l‘nont.hly payments of 5j-, “»\.ﬁ.‘f’
(Cash In 7 days, 32/6.)

-

ATLAS ELIMINATOR CA"25
T The ATLAS Modet CAZ25 Maina
g MH Unit is sultable for all sets

- 1 ; @
including sets with
Clasa “B" and

Mains 100{123 or 200/250 volts,

40/120 cycles. Guaranteed 12

satisfied pay further 5/= at once

then 8 monthly payments of

requiring up to 25mfA
“Q.P.P.” amplification. For A.C.
months, §END ONLY 5/-; if
7/-. (Cash in 7 days, 58/6.)

Model 33, with magnet aystem of 15
per cent. Cobalt 8teel. SEND ONLY 2/6 ;
if satisfled further 2/6 at once, then 7
monthly payments of 5/, (Cash
in 7 days, 35/-),

-
w1l

Please state yowr

» requirements clearly

E. J. HERAUD, Ltd., @err.rs2).

NUMBER ONE, EDMONTON, LONDON, N.18
'Phone : Tottenham 2356. Estab’d 34 Years,
Branches : 78-82 Fore Street, Edmonton ;
17 West Green Road, Toltenham ;
34 8t. James Street, Walthanistow ;
and 130 Hertford Road, Enfild Wash.




To save readers trouble, we undertake to send on
catalogues of any of our advertisers. Merely state, on
a vostcard, the names of the firms from whom you
require catalogucs, and address it to * Catalogue,'’
PRACTICAL WIRELESS, Ceo. Newnes, Ltd.,, 8/11
Southampton St., Strand, London, W.C.2. Where
advertisers make a charge, or require postage,” this
should be enclosed with applications for catalogues. No
other correspondence whatsoever should be enclosed.

MAGNUM COMPONENTS

USEFUL range of components, including a twin

contro! unit, a dissolver for controlling the
volume of radio gramophones, magnadensers, potentio-
meters, ganging switches, aluminium screening boxes
and panel brackets, is shown in a folder we have
reccived from Burne-Jones and Co., Ltd., Magnum
House, 206, Borough High Street, London, S.E.1.
The new tone comtrol unit consists of a combined
reaction condenser with vanes of a special formation,
and also a volume dontrol as a compact and self-
contained unit comtrolicd by a single knob. The
dlssolver is a neat little component which enables the
switching over {rom radio to gramophone, or from one
gramophone to another to bhe progressive by fading-
out one programme and, at the same time, bringing
gradually the other programme. A separate leaflct
gives particulars of the Magnum slow-motion dial,
which 1s suitable for panel mounting, direct to base-
board, or to the frame of a ganged condcnser. The
drive is 6 to 1 ratio, and is of the smooth non-slipping
type, and adequate for driving a four-gang condenser.
A well-modelted escutcheon of oxidized coH)cr finish is
fitted, and also a pilot lampholder for rear illumination.
The dial, which 18 adaptable to all makes of air-spaced
and solid dielectric condensers, is priced at 3s. Copies
of either the folder or leaflet can be obtained from the
above address.

NEW CLASS “B ' MAINS UNIT
OR a2 mains unit to fulfil its function satisfactorily
it must be built on sound enginecring principles
with the best quality materials, The new B.M.U.
Super, Model No. B.A.65 (for A.C. mains), is a high-
class unit bullt for {)Zeerformunce, and contains neither
gas-discharge stabilizers, half-wave rectification, nor
ballast resistances. Instead, a special automatic
voltage regulator is employved which enables the unit
to give a really steady voltage output over a very wlde
range of current valucs. Although this umnit will
handle a continuous current of 5 mA., it takes up no
more room than an ordinary H.T. battery. Full
particulars of the unit are given in a_folder we have
received from the British Mains Unit Company,
* Cromwell House,”” Fulwood Place, High Holborn,
London, W.C.1.

LISSEN COMPONENTS A
AN extensive range of these well-known components
is given in the latest folder issued by Lissen, Ltd.
The new Lissen iron-cored coils are, of course, included,
and these colls have iron-dust cores which so increase
the efficiency that coils of very small dimensions can
be manufactured. Litz wire is used, and every strand
is carefully insulated from the others untll it reaches
the point where it is soldered to the terminal. There
are scveral types of these coils available, suituble
cither for nerial colls, band-pass, tuned-anode eircuits,
tuned-grid circuits, and windings are provided for
reactlon. Amongst the other components listed are
the Lissen superhet three-ganged coil unit, dual and
four-range coils, variable and fixed condensers, valve-
hoiders, switches, chokes, potentiometers, wire-wound
resistances, and the popular Lissen H.T. eliminators.
‘Pransformers, loud-speakers, and balanced armature
units are also listed, together with the new Lissen
permanent-magnet  moving-coil loud-speaker. This
high-class instrument is fitted with o universal trans-
former, and is sultable for use with either power
valves, pentode valves, class ‘' B,”” or Q.P.-P. circuits.
Copies of the folder can be obtained from Lissen, Ltd.,
Lissenium Works, Worple Road, Isleworth, Middiesex.

WEBB'S RADIO SERVICE

WE areinformed that Messrs. Webb's London branch
at 164, Charing Cross Road, London, W.C.2,

has been removed to more commodious premises

situated at 14, Soho Street (off Oxford Street), London,

W.1, from which address the Eddystone Service will

in future be carricd on.

Replies to Broadcast Queries

RakeMIX (Nottingham) : We can trace the followin,
call signs: GBPH, B, F. Phillips, 144a, Cwm Road,
Bonymaen, Swansea (Glam.); GSPL, J. A. Phiipot,
21, Casino Avenue, Herne Hill, 8. E.24 ; G5BH, A. V.
Simpson, 27, Milnrow Road, Rochdale (Lancs.;;
GOSM, 8. G. Morgan, 3, High Street, Croydon (Surrey) ;
F8W(C, P. Blanchon, Fourneaux (Creuse), France;
¥8TQ, Vermont, 4, rue de la Victoire, Soissons (Aisne),
France. Cannot trace Belgian amateur ON4VC, but

- advise you to write: Reseau Brlge, 83, rue Alphonse

Renard, Brussels, XI, Belgium. A CONSTANT READER
(Glasgow): Surecly this was W3XL, Bound Brook

ECEIVED.
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(N.J.),.on 46.69 m. (6,425 kc/s), which has several times
lately been heard in communication with the Graf
Zeppelin. 1f you are sure wavelength was lower than
this, then the 2nd harmonic of 46.69 m. (23.34 m.).
G. MatHias (Hanwell): G2BY, H. A. Whatley,
‘‘ Lyndhurst,’”” Great West Road, Lampton (Middle-
sex). E. A, A, HARDWICK (Somerset) : G608, J, W,
Gill, 37, Parkfield Drive, Hull (Yorks); G6HYV, D, B,
Large, 25, Park Parade, Roker, Sunderland (Co.
Durham). Regret we are unable to trace the other call
signs {{)u }glve as they do not figure in the last published
list. R. E. F. (Middlesex): G2CD, W. A, Matthews,
132, Hainault Road, Romford (Essex). Regret, cannot
trace Spanish amateur ecall sign, but advise you to
writé to: Aseciacion E A R., Apartado de Telegrafos,
Santander, Spain. X. G. M. L. (W9): We can trace
the following call signs: G6HV, D, B. Large, 25,
Park Parade, Roker, Sunderland (Co. Durham);
G6HB, G. M. Horn, 1, Hilton Avenue, Urmston,
Manchester; G2LZ, ¥, A. Mayer, ‘‘Stilemans,”
Wickford (Essex); G2GL, Dr. €. G. Lemon, 72a,
North End Road, W14 ; G5CN, F. M. Caine, 75, Warren_
Drive, Wallasey (Cheshire); G5ZX, J. P. Stove, 35,
Melville Street, Pollockshields, Glasgow; ON4PA,
Anthievens, -La Plnte-lez-Gand, Belgium; HBOH,
J. Schaedler, Wiesenstrasse, 2, Wil (8t. Gallen),
Switzerland ; F8VR, Cherpin, Avenue de la Gare,

-Ambierle (Lolre), France; F8HYV, Rougeron, rue de

I’Abbe-Lemire,- Marq-en-Buroeil, France; F8MK,
G. Beck, Ingenieur Cie C.F.M., rue de’la Republique,
Rabat (Morocco); Regret, cannot trace Spanish call
sign, but advise you to wrlte to: Asociacion E.A.R.,
Apartado de Telegrafos, Santander. GBC, Rugby,
works on the following wavelengths: 60.30, 84.56,
23.47 and 17.56 metres. R. X. (Port Glasgow): We
can {race the following call signs: G20I, W. Lucas,
64, Worsley Road, Winton, Patricroft, Manchester;
G5PL, J. A, Philpot, 21, Casino Avenue, Herne Hill,
S.E.24; GS5PH, B. F. Phillips, 144a, Cwm Road,
Bonymaen, Swansea (Glam.) ; G6DL, A: G. Lapworth,
86, Muntz Street, Small Heath, Birmingham ; G6OM,
1. Auchterlonle, The Gables, Gayton, Heswall, Birken-
head (Cheshire) ; G6PF, L. Parfitt, 88, Queen Street,
Abertillery (Mon.) ; G6TF, W. Davidson, 12a, Erskine
Street, Alloa, Clackmannanshire, Scotland. J. SHAW,
JNR. (Glasgow): Call signs given advertised as:
G6BF, 8. R, Donaldson, 62, Woodville Road, Golders
Green, London, N.W.11; GB5MU, C. W. Titherton,
West Lodge, Moigne Combe, Dorchester, Dorset.
Both are amateur transmitters.

CAR RADIO

FEW months ago there was a certain
amount of controversy going on as to
whether a wireless set was really wanted
in the motor-car, and as to whether or
not so-called car radio would ever become
popular in this country., Those readers
who attended the recent Motor Show at
Olympia will entertain few doubts in regard
to the outcome of the controversy I have
just referred to. A very large number of
the cars exhibited by prominent manu-
facturers were shown in models fitted with
a completely built-in wireless receiver. In
all cases the sets were charged as *‘ extras,”
but the extraordinary amount of interest
displayed is proof of the interest which
motorists have in the *“ wireless-in-the-car ™
idea. Nor was car radio confined to large
and expensive models, but it was fitted to
quite a number of cars of the definitely
low-price class.

It was refreshing to find that at last
British wireless manufacturers have turned
their attention to receivers for use in cars,
instead of leaving the field entirely open
to American and other foreign firms.
examination of some of the British-made
car receivers, shows that they compare
more than favourably, on both price and
quality bases, with those of American
origin. As in every other branch of radio
manufacture, Britain leads. P.F.

START MAKING F. J. CAMM’S

ORBIT NOW! THE MOST UP-

TO-DATE THREE VALVER,

WHICH INCORPORATES

EVERY MODERN DEVELOP-
MENT.

tlovember 18th, 1933

In ordei to meet. the requirements of
readers who prefer to work from a full-size
blueprint when' building up any "of the
‘¢ Practical Wiréless ”” Receivers, we can now
supply full-size Blueprint Wiring Diagrams
of all the “ Practical Wireless ”’ receivers for
1s. each, post free. When ordering, quote
the number. Copies of the paper containing

descriptions of ' the particular receiver
cost 4d. each. Address orders to: The
Publisher, George Newnes, Ltd., 8-11,
Southampton Street, Strand, W.C.2.
Blueprint. Receiver.

No. 3

1. Dolphin Straight Thtee.

2. Long Range Express Three.

3. Mains Express Three.

4. Sonotone Four.

5. Bljou Three.

6. Argus Three.

7. Empire Short-Wave Three.

8. Solo Knob Three.

9. Midget Two (6d. only).

Selectone Battery Three.

11. Fury Four. :

12, Featherweight Class B Four-valver.

13. Q.P.-P. Three-Four.

14. Alpha Q.P.-P. Three.

Ferrocart Q.P.-P. Hi-Mag Three.

16. Supersonic Six.

17. Beta Universal Four.

18. A.C. Twin.

19. Selectone A.C. Radio-Gram Two.

A.C. Fury Four.

Radiopax Class B Four.

22. Three Valve Push-Pull Detector. (6d. only.)
Double Diode Triode Three.

24. Three-Star Nicore.

The D.C. Ace.

The Superset.

The Auto-B Three.

The All-Wave Two.

The A.C. Three.

Premier Super,

31. A.C.—D.C, Two.

Orbit Transfer Print.

Luxus A.C. Superhet.

s om0

COMPACT DESIGN

HILST writing about car radio I am
reminded of the extraordinary com-
pactness of design which is now found in
nearly all types of commercially-made’
receivers. Much of the improvement in
this direction is due to the almost universal
adoption of iron-core coils and to the
reduced dimensions of many other com-
ponents, such ag variable condensers, trans-
formers, etc. In addition, one must not
forget the advantages which the all-metal
valves confer in the way of compactness ;
they occupy only about half the space
taken by many of the mains power valves
which are fitted with glass bulbs.
Another feature of the design of many of
the commercial mains receivers is the
entire absence of smoothing chokes in the
H.T. supply ocircuit. In'some cases the
field winding of the loud-speaker is used
for smoothing purposes, but in certain other
popular receivers even that is not used, and
smoothing is effected entirely by means of
resistances and condensers. There are a
number of responsible wireless engineers
who maintain that all smoothing should be
carried out without the use of chokes; the
perfect hum-free reception given by those
receivers I know which have no smoothing

.choke seems to indicate that there is much

to be said for this line of thought. P.F.
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ANUFACTURER’S Clearance Lines ;: Cabinetsfor’
Radiograms, loud-speakers, and radio sets] |

hundreds to select from ; send us particulars of yyour | "
requirements, giving size of set, etc.—H. L. Bniith ‘ ; ,
and Co., Ltd., 289, Edgware Rd.; Londen,”W.2, . : .
EW or SECON‘D-HAND SETS, 'Kits, aud ‘Parts b -4 b .

bought, sold, ed.  Best.exch -allow-
ances,—R. \\'h!ﬂeld xFutlonsz Roud, Goldthorpe, Yorks,

RAMOPHONES. ll.ndiogmms. 64 page. How - N,
PR B | IS YOUR WIRELESS LICENCE
20, ree ation, E.C!

[ RAIEING b, nis yoie o, oot | NUMBER IN THIS LIST?
free.—Lumen Electric Coy. '0, Scarisbrick Ave,
Litheriand, Liverpool 21,

BAN RUPT Bﬂuzams. List free with 3v. diagram.
siiisazian | T MAY BE WORTH
303 Ready Radio kits with walnut cabinet and MC
358, Triotron valves from 3s. 6d. MC speakers from >
123, 6d. AC eliminntors, 28s. 6d. All smail parts in
Istock at keenest prices. Part Exchenge. Get my p _
%x;(ln;;xl:‘x)(:]n for anything.—Butlin, 143B, Treston Road, 1 £ 50
HE new “ Microlode ” feature fitted ‘to W.B.
Moving Coil Spcakers enables you correctly to
BRI nocuiite g o any powar-ar C wnomber
0s fo ate 1 1
i&e?lnltod‘el ;"alxlve }and four kreut;:m l'(»;;gClzllss BtOE (31 Plt) Ilw 0mpare y our
ment e Write for details 1o Whiteley Electrical fadio and c¢laim yopur reward
Co., .Ltd., Mansficld, Notts.
DICTIONARY OF £5° will be paid te bhelder of Licence
'WIRELESS TERMS | No. AQ 887024
By RALPH STRANGER ] - ‘ A
HIIE1 Auth(:]r, w(lllq istzltﬂsmiste{ of h;(iidimty, £25 WI" be ’alﬂ e wﬂ{}s Of Llcences .
-has produced in ook a valuable i
-and fully explained synopsis of technical.| NOS- AP mg AN 923447
terms that everybody tan understand. It
will prove indispensable to everybody who 3 will ¢ - ‘ = 5
reads technical books and journals. Fully WI" be ”d ‘p hlders -O-f Llcenc €s .
illustrated throughout. | Nos. AQ 177065 AR 594680

!
2/6 A £5 will be paid go holders of Licences :

Oblainable at all Booksellers, or by post zjg'|
Jfrom George Newnes, ILtd,, ‘8-11, Southanipton AMIG06372 AP 367774 AP 521400 AQ 049506 AR 429003

Street, Strand, London, W.C.2.

ADVE RTISEMENT INDEX ||
R L . 3 pagezsb-'ﬁ ' 2 will be paid to holders of Licences-
AH

Airclipse, Ltd. <. “e o
Amplion (|932) Ltd. oo 3 09 . 488 004628 W 228451 AN 526740 AQ 753729 AP ‘7385657 AP 148332
Benjamin Electric le . . 468 AJ 369908 B4301 AM 1G53t AN 316049 AO 917368 AP (42887 NQ 741107 A

AL
AL
British Blue Spot Co., Ltd. ... ﬂndngvev AK .886299 M 376893 AN 171580 AN 729833 A0 193331 AP 692433 AQ 308103
ow
am

British GeneralMfg. Co., Ltd. - AK 782125 886497 AN €9TTT5 AD 487218 A0 530123 AP 330806 AQ 413110
gntlst i;lshéute of Engmeerme'mtchmﬂag-y G 289 ! AL 124680 947741 AN 434920 A0 832505 AOD 2384659 AP 820789 .AQ 626500
TS, X - , @
Bulgin A, F. &Co. Lt . 500/
S:{umblal‘céaphophlmeﬂ ) P W .CWE { l
vern . - Hnside Front Couver - - ge
Casmocord le £ 00 .. . .. W86 i .
Smmdle, G T G will be paid to holders of Licences :
ler ondenser t . . 1 .
: ‘ AH 846800 AL 880631 AM 374499 AN 492368 A0 715803 AP 9020t A 200429
Eii-son i‘«anl{-l;cmc(:o Lid, . - :,@'73 AH 093214 AL 160423 AM 063594 AN 952696 AO 964892 AP 589163 Ag 1026748
El“"a I’M N ﬂ Gn u.rtt! i Al 4o¥8O03 AL 303691 AM 26384t AN 882555 AP 462018 A 633902 AR 347218
Eec"‘cl?. easuring ns(rumcnw = 486 AJ 899777 AL 208003 AN 580884 A0 442441 AP 612721 Al 784083 AR 186527
Fg:,xlg%:tn:rRE::‘dlo - T 488 I“ An:( 21031-24 Aam gg:ﬁ(ig :: éﬁiggg Ag 5;194% :: 219790 AQ 428123 AR 522036
o A 6122 &AM 98 A 00488 128065 A 014097 AR 8
Foyles - b A% Sl Am 851214 AN 080448 Ao 03420a AP 033241 AQ 833057 AR Gison
Graham Farish, Led. an ‘(Zuue S m—-l 608
'B:gn::‘nn“"s t i ¥ f 2 lnp. AK 9287 AM 1099836 AN 856208 AO 261878 AP 947304 A 187782 AR 77053t
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UST hear a Blue Spot Moving Coil ence, and_you'll know that
quality cduni§. Modern design, highest grade materials and
superlative workmanship combine to make Blue Spot Speakers the
very last word in scientific sound reproduction. Get your dealer
to "demonstrate, and Hear the Diiference. Blue Spot Speakers
emerge triumphantly from any comparison—appearance, con-
struction, performance. There are none better.

PM as illustrated ’6 Cabinet Model '
below 4 22PM in oak =

NEW BLUE SPOT PICK-UP 33

Brilliancy without needle scratch . 50 to well over 4,000 cycles , exceed-
ingly light record wear and almost entire absence of surface noise ,
rotating head for easy needle changing’ . wire wound volume control ,

new and successful Blue Spot achievement i

TO BATTERY
SET OWNERS

BLUE SPOT CLASS B
OUTPUT STAGE

The addition of this unit to your
present set will give you the benefit
of Class B output. This means that
you can use a modern or recent
type Blue Spot Moving Coil Speaker.
or Blue Spot 66R Class B Moving
Iron Unit or cabinet with your old
Set, Send for leaftet giving full par-
ticulars.  Special adaptor for the
thousands ~of owners uslng our
famous "66R Speakers.  Unlt Stage
without valve, 29/6, with valve 43 /6.
66R Output Choke & Base Plate, 76.

MOVING COIL
SPEAKERS

. 32/6 -2 87/6

(also without transformers)

OTHER TYPES

T a2/

THE BRITISH BLUE SPOT COMPANY LTD

BLUE SPOT HOUSE - 94/96 ROSOMAN STREET : ROSEBERY AVENUE * LONDON'E C! e :

Telephone :  Clerkenwell 3570, Telegrams : < Bluospot, Isling, London.”” oF w ) ot

Distributors for Northern England, Scotland and Wales : H. C. RAWSON (Sheffield and London), 3P 0% e

|’.‘zd.‘.1 I%O London Road, Sheffield ; 22 St. Mary's Parsonage, Manchester ; 177 Westgate 3“9\ \o q&"\" A QA
oad, Newcastle-upon-Tyne m 37, 38, 39 Clyde Place, Glasgow. DA ‘“atg X v\°‘e e ‘oé\!

"~ 7 Printed_by NEWNES & PEaRSON PRINTING CO., LTD,. Exmoor Strect, Ladbroke - =
Grove, W.10, and published by GEORGE NEWNES, LTD.. 8-11, Southampton s?reer.. P w L
Strand, W.0.2. Sole Agents for Australia and New gealand: GomDON & GOTCH, . W. Gift Stamp
{‘J"dny“;‘,‘:’r‘c “‘éf'“i}ie C‘E}g’ndu. pl;r:tws’ Am:r;cv. 11,71;2. Practical “'ireilcss can be sent N
: . st free, for per annum; six month A “ ies
Registered at the General Post Office for Transmission by Canadian Mngazlng' ng. Fonclar Mechanics 2 4
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THE QUADPAK—OUR NEW MAINS SET!

Published every Wednesdey by

GEORGE

NEWNES

LTD.
Vol. 3. -No:.62
NOVEMBER Z5th;"1

—the wondetful new low loss lcad in cable definitely eliminates
crackle, background noises, mush and all maa-made static. It
improves selectivity and increases sensitivity, Get one to-day. You
can fix it in less than five minutes,

OF ALL DEALERS in tengths of 15 fee: 10Q]=

Longer sizes at proportionate prices
BRITISH RADIOPHONE LTD., ALDWYCH HOUSE. LONDON, w.C.2




SPECIFIED FOR THE A.C. QUADPAK

However expert or amateur you may be, this new ‘Igranipak’
cannot fail to save you time, trouble and expense. ‘lgranipak’
is a complete and compact tuning unit. Upon its rigid melal
chassis are mounted .—screened coils with built-in  wave-change
swiich, Igranic 3-gang condenser with cover, escutcheon and disc
drive assembly with pilot lamp attachment, mains swilch, three
5-pin valve-holders, grid leak and condenser, engraved terminal
board.  Wavelengths covered : 210-520m. and

900-2,000m.  Complefe with instructions and 5 7,6
'Simp'e C,il'CU“ _,diagrém-. - If your local dealer can-

not supply you please
write te us direct,

Novefiber 25th, 1933

Write for fully illustrated Catalogue No, J1288,

Igranic Electric Co, Lid,
149, Queen Victoria Street, E.C.4

CVS-88
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POWER
IN PLENTY

WITH

WIRELESS
BATTERIES
IN YOUR SET

THESE FOR THE COSSOR 5.G.3.

Owners should fit Ever Ready Batteries: H.T.
Winner 120; G.B. Winner 9—both made specially for
it. If not, simply ask your dealer for the Ever Ready
List, showing all popular makes with their special
‘Ever Ready batteries. Your set will be powered
perfecfly by its appropriate Ever Ready batteries.

THE EVER READY CO. (GT. BRITAIN) LTD.
HERCULES PLACE, HOLLOWAY, LONDON, N.7
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IN YOUR
SPARE
TIME

“-

STUDY
AT
HOME

»”

CAN HAVE A
COLLEGE TRAINING
IN ALMOST ANY CAREER
FOR A FEW SHILLINGS MONTHLY

There are many ways of commencing a career, but Matriculation
is the jumping-off board for all the best ones.
Suitable to both sexes. Ages 15} to 24.
ENG. DEPT. CUSTOMS AND EXCISE ;
G‘P°0° REQUIRED. OPEN EXAM
We prepare candidates for all
TECHNICAL, - INSURANCE, COMMERCIAL,
GENERAL, POLICE, Etc., Etc.
BRANCHES
There are examinations which are open and suitable to you,
DO NOT DE-
LAY — There may

MATRICULATION
CIVIL SERVICE
INSTITUTE EXAMS.
ENGINEERS &%

Let me give ypu [
that fatherly advice
which is FREE to

: y to~-day for which
you, but which §§

g you may be too
maly mean SISH late to~-morrow.
much to you in the Every day counts

future. in a man’s career.

=
LET ME BE YOUR FATHER

Aocountancy Examinations Mathematios
Advertising and Sales Manage- Matriculation
ment Metallurgy

A.M.I. Fire E. Examination

Applied Mechanios .

Army Certificates

Auctioneers and Estate Agenty

Aviation Engineering

Banking

Boilers

Bookkeeping, Accountangy and
Modern Buslness Methods

B.Sc, (Eng.)

B.Sc. (Estate Management)

Building, Architecture ' and
Clerk of Works

Civil Engineering

Civil Service

All Commercial Subjeots

Commercial Art

Concrete and Structural En-.
gineering

Dranghtsmanship,allbranches

nnglneering, all branches,
subjects and examinations

General Education

G.P.O. Eng. Dept.

Mining, all subjects

Mining hlectrlcnl Engineering

Motor Eungineering

Munigipal and County En--
gineers

Naval Architeoture

Pattern Making

Police. Special course

Preceptors, College of

Pumps and Pumping Ma-
chinery

Radio Reception

Road Making and Maintenance

Salesmanship

Sanitation

Secretarial Exams,

Ship-building

Shorthand (Pitman’s)

Structural Engineering

Surveying

Teachers of Handiorafts

Telephony and Telegraphy

Transport Inst. Exams

Weights and Measures ** Ipsp.”

Heating and Ventllatln« Wireless Telegraphy and

Industrial Chemistry Telephony

Insuranoe Works Managers

Uf you do not see your own requirements above, write to us on any subject.

IT. COSTS NOTHING TO ENQUIRE
WE TEACH:BY POST IN ALL PARTS OF THE WORLD
Also ask for Our New Book (FREE OF CHARGE)

THE HUMAN MACHINE
SECRETS OF SUCCESS

Note Address carefully :
THE BENNETT
5

COLLEGE, Ltd.
(Dept. 192), SHEFFIELD.




TEFNJAMIN 5-PIN
JOLDER 2

VALVE

Sectional  view
showing the
unique Benjamin
sprung  contacis

Benjamin five-pin
valveholders
specified for the
“A.C. Quadpak.”

Here the terminals
are reversed and
the valveholder is
mounted abso-
lutely flush beneath
the  baseboard.

1

[ :

The Benjamin 5-pin is a perfect masterpiece; 'be.aring witness to
the meticulous care and attention given to every little detail in
its construction.

Examine the contacts; these are sprung in such a way as to ensure
2 maximum downward thrust on the valve pins, the main pressure
being above the thick portion of the split valve leg, with the result
that the valve snaps home in the holder—thus perfect contact is
always maintained. The contacts, which are of course self cleaning,
are taken through the body of the holder and form the solder tags.
This one-piece solder fag and socket is just another Benjamin advantage.

In the lower illustration the terminals have been reversed and the
valveholder "is seen mounted flush beneath the baseboard. To
allow for this flush mounting every terminal hole is countersunk
to take the screw head on the terminal.

You pay no more for Benjamin superiority. The price of the 5-pin is 10d.

THE BENJAMIN ELECTRIC LTD, TARIFF ROAD, TOTTENHAM, N.I7
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COLVERN
FERROCART
COILS

“They are the finest job
Colvern have ever turned

out”

writes one constructor

{ Made under :
i licence from :
i the patentee :
i Hans Vogt. :

It is impossible to tell you here all

about Ferrocart Coils, so we have

written a booklet explaining their,

advantages..... May we send you
a copy? It's freel

COLVERNS LIMITED
ROMFORD . .. ... ESSEX

Londqn Wholesale Depot: .
150, King’s Cross Rd., W.C.1. i
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The name Drydex is an assurance of
generous power and a long life.
It is the ballery relied on by
Brifain's most famous
sefs.

by Exid¢e DRY BATTERIES
FOR WIRELESS

Next time, insist on Drydex. Obrainable from Exide
Service Stations and all reputable dealers in types and
sizes for every set.

Bry

®
Dz 170 EXIDE BATTERIES,
Exide Works, Clifton Juaction, near Manchester.
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7 b *3 Yes! SHORT waves make it

¥

il ot MERIC\dica!

':“‘\__u =8

“ ..;rnzv BRING IN HUNDREDS
{OF STATIONS YOU CANT
POSSIBLY GET ON ANY OTHER SET

ENG l AND = At last the day of All-World Radio has arrived, and you can
ebuild with your own hands the first receiver to give you not

only England and Europe, but America and Australia direct.'

E u Ro PE *™  The Lissen All-Wave All-World Skyscraper 4 tunes from 12 to.
2,100 metres. It gives you all the ordinary British and Conti-'

AM E RIC A- ental programmes you can desire, and in addmon stations all

over the world which broadcast news and views and entertain-

AUSTkAll A ment on the Short and Ultra Short wavelengths. These Short
Wave stations are receivable on this Lissen All-Wave All-World

ALL Skyscraper at truly amazing ranges—Melbourne, Australia, at

almost 12,000 miles, Johannesburg at 6,000 miles, Sydney,’
Australia, at 12,000, Pittsburg, Massachusetts, at 4,000 miles—

Now ON these and many more of which the ordinary llstener cannot
| hear even a whisper.

And remember you get these stations through Double Balanced

MOVING (OIL Pentode Qutput giving brilliant reproduction on a Moving Coil

Speaker—as much power as a Mains Set from ordinary high~

SPEAKERY tersion batterics.

The ONLY SET on which you (AN get SHORT
WAVES as well as ordinary broadcast stations

Lissen have made this All-Wave All-World radio available to Home Constructors first, because it
brings back the thrill of conquest to hear America and Australia direct on a set you have built your-
self ; it makes you an enthusiast to realise what a wonderful thing you have created !

And when you see the Great Free Chart of the All-Wave All-World “ Skyscraper ” 4, which tells you
how to build it and how to work it and why it gives such marvellous results, you will agree at once

that it will be wise of you to build for yourself rather than buy a factory-assembled receiver which

IT You RSELF! cannot give you these new and intriguing short-wave stations

SBSUL oo (ISSEN
e FREE [ =

plifies  every~ //
Publlcxly Dept. {

thing ;there are
ISLEWORTH.

pictures f
Please send me FREE every part, with every wira
copy of All-Wave All.

numbered, every hole let

ord" ASivsaper - | fsred sy aermigal Here
(e : WRONG | But_ get the
""""""" Chart and see for yourself
Address ........ S —then build the Lusen All-

Wave All-World ~* Sky= .
e scraper *'4, the SETTHAT
. SPANS THE _WOR LD 1

[WITH WALNUT CABINET ANDJ
MOVING COIL

LOUDSPEAKER 88 2 6

P R.1734
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'ROUND 7 WORLD of WIRELESS

Radlo Drama Festival
ED TABS,” the next in the series of
great plays in the Radio Drama
Festival, is to be heard on December 1st,
(Nahonal) and December 2nd (Regional).
his play was written by Val Gielgud,
Drama Director of the B.B.C., and first
broadecast in October, 1930. It must be
unique in post-war literature as a detached
discussion of an ethical problem of warfare.
The situation faced by General Gore in the
play is personal not to him alone, but to
every commander of every age, from
Thermopyl® to Ypres. * Red Tabs” is a
brief play, clearly argued and free from
complications. It will be produced by

Howard Rose.

Midland Composers® Concerts
MUSICALLY, the week beginning on
November 26th is an important one
in Midland Regional, for it includes relays
of a Tchaikovsky concert by the City of
Birmingham Orchestra, the Birmingham
Festival Choral Society in Sullivan’s
“ Golden Legend,” and the Birmingham
Catholi¢ Choir, as well as two of the series
of Midland Composers’ concerts. These
include Clifford Roberts on November 28th
and Michael Mullinar on November 30th.
Both composers play - their own works—
Clifford Roberts . on the Church of the
Messiah organ,-and Michael Mullinar in the
studio. Mr. Roberts is a native of the
Black Country and got his musical training
under Bantock in Birmingham. He has
written cantatas and choral fantasies as
well as works for the organ. Mr. Mullinar
had a suite played by the Birmingham
Police Band, with Dr. Boult as guest
conductor, in 1925. In this programme he
plays his miniature suite for the piano,
* Grimm’s Fairy Tales,” and Emily Brough-
ton and Mark Mellers sing some of his songs.

¢ Boyhood in Industry ** Broadcasts
IN the Midland Regional talks department
there is the opening of a new * Boy-
hood in Industry * series, designed to show,
tfrom the angle of personal reminiscences,
some of the changes of the last forty years.
T. A. Waterhouse leads off by telling what
thmgq were like in engineering in the early
*nineties. Mr. Waterhouse has had broad-
‘casting experience before as an enthusiastic

and entertaining talker on angling.

Old Memories

| result that considerable-improvement was

POPULAR programme under the noticed in the transmission.

title ¢ Old Memories ** will be broad-
cast from Belfast on November 27th, this
consisting of well-known orchestral pieces
and songs which will be familiar to listeners
of an older generation. The artists are
Victoria Gordon (contralto) and Cecil Kidd
(cornet), while Mr. Godfrey Brown will
conduct the Belfast Wireless Orchestra.
It is felt that a programme of this nature
will be welecome and arouse many memories
of pleasant days that have passed.

—IMPORTANT NOTICE~

Readers who are qualifying
for our

| POCKET TOOL KIT

should read the Announcement
i on page 515

& &, .8 3
Those Readers qualifying for i

The ENCYCLOPZEDIA OF

POPULAR MECHANICS

should read the Announcement
on page 519

a & &
Order Mext Wleek’s Special
Enlatged c%tstmas Tumber

ow,
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Can Aerial Masts Be Too High ?
LTHOUGH there is a general ten-
dency on the part of radio engineers
to secure the greatest possible height in
aerial masts or towers, it is a moot point
whether beyond a certain limit the extra
cost of construction warrants the results.
(The new Budapest station will possess a
tower over 1,040ft. high). In some
countries, as, for instance, Germany, wooden
towers are replacing the steel lattice masts;
Miihlacker, the last one to be built,
reaches a height of 627ft. As against this
recent experiments carried out in the
United States by WABC, Wayne (N.J.),
induced the engineers to lower the original
height of their aecrial by 45ft., with the

Algiers—Tunis—Rabat
THE laying “of the underground tele-
phone cable destined to link up
Algeria, Tunisia, and Morocco has been
steadily proceeding, and of 2,500 kilo-
metres to be spanned some 1,100 kilometres
of pupinized land lines have been installed.
Apart from assuring the long-distance
telephony service to the North African
coastal towns, the cable will be used for
the interchange of broadeast programmes
between Radio Alger, Radio Maroc, and the
new station to be built at La Kasbah, Tunis.

Mihlacker and Munich
ISTENERS may have noticed the
recent comparatively weak signals
heard from both Miiklacker and Munich.
The 60-kilowatt transmitters have sus-
pended their broadcasts pending comnple-
tion of reconstruction as 100 kilowatters.
In the meantime the programmes are
transmitted by the old 13 kilowatt Stutt-
gart-Degerloch and Munich-Stadelheim
stations. The high-power stations will be
formally reopened on December 1st,

Listen to Bombay
Y arrangement Wlth the Indian Statc
Broadcasting Service the B.B.C. will
carry out a special relay of a programme from
Bombay on December 13th. The entertain-
ment will include a short concert of native
instrumental and vocal numbers as well as «
description of typical street scenesin the city.

Dual Station for Turin
N order to secure alternative pro-
grammes, as is the case with Milan,
the E.ILAR. is shortly opening a new
transmitter at Turin. It will work on
220 metres (1,365 kilocyeles), with a power
of roughly 2 kilowatts (aerial).

Budapest’s Alternatlve Programmes
A S it is expected that the new 120-
kilowatt transmitter will shortly
take over its daily duties on 550 metres,
the older 18.5 kilowatt station will provide
an alternative programme, at the start
from G.M.T. 19.00—23.00, and later at
other hours of the day. The wavelength
to be used for this station has not been
definitely fixed, but it is anticipated that
the 227.1 metre channel will be adopted
according to the Lucerne Plan.
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Station PHI. Broadcasting in Six Languages
OR two and a half years this famous
station at Huizen, near Hilversum,
Holland, has been silent, but recently it
has been reorganized, and now transmits
on a wavelength of 16.88 m. The powerful
Philips world transmitter brings new
enjoyment and diversion to short-wave
listeners all over the world. Although
these broadcasts are principally meant-for
the Dutch East and West Indies,
they are also picked up by short-
wave listeners in all other parts of
the globe. The variety of pro-
grammes and the frequency of I
international announcements, a
unique {feature of the short-wave
station (Dutch, Malay, English,
French, German, and Spanish), gives
this station a well-deserved popu-
larity.

Station PHI is ‘ on the air ” for 5
days a week, t.e., Monday, Thursday,
Friday, from 12.30 to 2.30 G.M.T,,
and from 1230 to 3 G.M.T., on
Saturdays and Sundays,

“ G.U.Q.” Calling ! i
RAVELLERS to and from the '
Continent, via Harwich, are
probably unaware that an interest-
ing, and in some ways unique,
station is maintained by the London
and North 'FEastern Railway
Company at Parkeston Quay. This
station is entirely operated by the
railway staff, and a continucus day
and night service is maintained for
the constant logging of messages
recording the progress of the regular
Harwich-Continental passenger: ship
services of the L.N.E.R. “ G.U.Q.,”
as the station is called, works on
wavelengths of 600 and 700 metres.
The station was inaugurated as long
ago as 1908, at a time when wireless
was in its infancy and before legisla-
tion was passed compelling passenger

wireless apparatus was designed for

the equipment of a shore station at
Parkeston, where the company had already
their ‘own electrical power house, the tall
chimney of ‘which is actually utilized as one
of .the aerial masts.

The working of Parkeston Quay Radio
Station, an illustration of which is given on
this page, is maintained by three operators,
who work in eight-hour shifts. Apart from
a radio station at Newhaven, which is under
the direction of the Southern Railway, the
Parkeston Quay Station is believed to be
the only private wireless station on the
British railways which has been regularly
maintained in the interests of the safety of
the travelling public and to assist navi-
gation and ratlway operation.

Navigation by Wireless
OLLOWING the example of many of
the principal maritime nations of
the world, the coastal authorities in
countries as distant as Uruguay, Roumania,
and China are among the most recent to
adopt the . Marconi automatic wireless
beacon as an aid to navigation for ships
approaching and leaving their shores.
Automatic wireless beacons, transmitting
omni-directional signals which enable ships
fitted with wireless direction finders to take
‘bearings as and when required, have now

- ,
i INTERESTING and TOPICAL ;

L PARAGRAPHS

become firmly established in the confidence
of navigators on account of the convenience
and simplicity of utilizing their services.
The Marconi beacon transmitters are
characterized by extreme simplicity in

E———— |

A
ships to be fitted with wireless. A s:az'i':,:” .

operation, and ability to run for long

THE UNIQUE RADIO STATION AT

PARKESTON QUAY

Parkeslon

“G.U.Q."—the
The chimney which is utilized as one of the
aerial masts is seen in piclures

SDIVE THIS?

Problem No. 62.

Atkinson made up a small mains receiver
which when finished gave very bad hum. He
tried all kinds of tests, but could not cure it,
and as a final expedient he purchased another
smoothing choke and connected, this in the
ne ative high-tension lead on the mains

t. To his surprise, however, this made
the hum worse. Why was this 50 ? Three
books will be awarded for the first three correct
solutions opened. Address your attempts to -
The Editor, PRrACTICAL WIRELESS, Geo.
Newnes Ltd., 8-11, Southampton Street,
Strand, London, W.C.2, and post to reach
here not later than November 27th, 1933.
All 6envelopes should be marked Problem
No. 63.

SOLUTION TO PROBLEM No. 61.

‘When mounting the coils, Rawlinson had fitted one
with the wave-change switch in the long-wave position
and one with the switch in the medium-wave position.
Thus when turned to either waveband the colls were
working at different wavelengths.

The following three readers solved Problem No. 60,
and books have therefore been forwarded to them :—

H. F. Walker, 70, Ashenden Road, Clapton Park, N.1;
N. Postles, 33, Chapel Road, Sa]e, or. Manchester : 5

C.R. Willis, 53 Salisbury Boad Everton, Liverpool, 5.

Quay Radio

periods without attention by skilled per-
sonnel. The entire apparatus is controlled
by a master clock which switches on the
transmitting apparatus at predetermined
times, when the transmitter sends out a
characteristic signal incorporating the call
sign allotted to the beacon, after which the
plant shuts down until the next call is again
automatically transmitted.

B.B.C. Symphony Coneert at Queen’s Hall
Arnold Schonberg is un-
fortunately prevented from
appearing at the Queen’s Hall Sym-
phony Concert on November 29th,
and in view of his wish to direct the
first performance of his Concerto
Grosso, it has been decided to revise
the programme. The works to ‘be
given are: Overture, A Midsummer
Night’s Dream (Mendelssohn); Con-
certo No. 1 in C for Pianoforte and
Orchestra (Beethoven); and Sym-
phony No. 9 in D minor (Bruckner).
The solo pianoforte is Alfred Cortot
and the full Symphony Orchestra
will be conducted by Adrian Boult
(leader, Arthur Catterall).

International Broadcasting Union

E International Broadcasting

Union, which includes among
its members nearly every European
broadcasting organization, held
recently a series of meetings at
Amsterdam under the presidency of
Vice-Admiral Sir Charles Carpendale
(Great Britain), with the assistance
of the new Vice-Presidents, Baron
van den Bosch (Belgium), Mr.
(Chamberlain) Lerche (Denmark) and
Dr. (Engineer) Marchesi (Italy). The
broadcasting organizations, and the
P.T.T. Administrations of twenty-
four countries were represented,
including the P.T.T. Administrations
of Algeria, Turkey, and Soviet Russia.
The Council of the Union has
studied the report presented by
Ravag (the Austrian broadcasting
organization) with regard to broad-
casts for reception abroad in the presence of
the representatives of the two organizations
interested. Following a letter from the
Uniorn to the R.R.G. (German broadcasting
organization), the latter stated that they
were ready to get in touch directly with
Ravag.

Onte of the principal objects of the meeting
was to study the conditions in which the
Plan of Lucerne, relating to the allocation
of wavelengths in the KEuropean region,
could be put into force on January 15th,
1934, taking into account that some
Governments have not so far given their
consent to the said plan.

A Welsh Choral

N December 2nd, the Ystalyfera Choir,
which won the National Eisteddfod
Championshipin 1928,11930, 1931, and 1933,
comes to the Queen’s Hall, London, and
the B.B.C. is relaying their performance
in the National programme. Soloists to be
heard during the relay are Josephine Wray
(soprano), Parry Jones (tenor) and David
Richards (organist). The conductor is
W. D. Clee. The programme includes
compositions by Bach, Parry, Mendelssohn,
and Vaughan Williams, also Welsh National
and Folk Songs by the Choir.
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ONSTRUCTORS often write to me |

asking how they might increase the

selectivity of their receivers. Many
of them are well awarc of the numerous
circuits now available employing the new
iron-cored coils, but they are not anxious
to incur the expense of entirely re-designing
their receivers. There is also another
class of constructor, who possesses a
straight receiver of the detector and low-
frequency type. He is desirous of in-
creasing the range and selectivity of his
set ; he wants just that extra punch that
an additional valve would give, but he
does not want to entirely re-design. In
some cases it would involve scrapping an
excellent cabinet, or dispensing with a
set, the low-frequency side of which in his
opinion gives perfect quahty What
can these enthusiasts do ?

Well, here is the solution. This little
unit will definitely give increased selectivity,
will increase range, and enable them to
obtain all the advantages that iron-cored
coils can give with a minimum of expense.
The circuit of this unit has been designed
around the well-known Ferrocart coils.
A more compact type has been placed on
the market by the manufacturers, and
advantage has been taken of these to
make the unit as compact as possible.
The wave-change switch rod also controls
the on-and-off switch, located in the rear
of the coil unit, which also breaks the
circuit of the volume control shunted
across the grid-bias battery,
thus preventing the dis-
charge of this
battery  when
not in use.

Fig. 2.~Three-
quarier view of

the finished unit.

Lhondte Cloos ror ﬁaz‘c‘er/a Leads

By “LAMBDA"”
In this Article the Author Describes

Construction of a
Instrument

the

n Efficient

Grid-bias Battery.
Fixed Condensers:

Ferrocart Coils.
Types
off switch, Colvern.

H.F. Choke. Lissen.

Twin Gang .0005

Wire and Sleeving.
{ Wander Plugs.

LlST OF COMPONENTS REQUIRED

i 2 Battery Chps, Bulgin type No. 1.
Dial, 1 Polar Horizontal type.
Ebonite Panel, 12in. by 7in., Becol.

Two 1 mfd. T.C.C. type 50.
One .0005 mfd. T.C.C. type 34,
G.1, G2, with battety on and

Plywood Baseboard, {in. thick, 12in. by
Tin
Tumng Condenser, Polar Star Minor,

mfd.
Valve, Cossor 220 VS. Me!alllzed
Valve Holder, Graham Farish.

2uvers mepnaer

If you are
situated near
a  regional
transmitter
here is the
unit to in-
crease your

G/
relslow
4

AT
sq/e0vh

G2

Yedlon

selectivity. If
you are situ-
ated some 5
distance
from a trans-
mitting
station it will # /
give vyou

increased
| range. By

7
e = r

)

Baseboard”

Fig. 3.—Details of the battery-lcad clips and terminal mount.
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25000
Ohms
b
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Fig. | —Circuit diagram of the
unit described.

 Fig. 4—Rear view of
the Band-pass unit,

the aid of this unit the owner
of a two- or three-valve straight
receiver will quite definitely
obtain increased range and
selectivity. There are no snags,
no ifs or buts. A variable-mu
valve is employed ; you know,
of course, that it enables prac-
tically distortionless control of
volume to be obtained and
also minimizes cross modula-
tion.

To connect this unit to
your receiver is simplicity
itself. Just disconnect your
existing aerial lead-in wire
and connect to terminal marked
Aerial on the H.F. unit, the
output terminal being con-
nected to the aerial terminal
on your existing receiver. The
coils and twin gang condenser,
together with the variable-mu
valve, constitute the nucleus
of the unit, and there are only a
few other items to obtain, so
that in an evening the unit

(Continued overleaf)
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Fig. 5—Dimensioned drawing of the panel.
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No difficulty will be en-
countered in connecting to
your existing receiver. All
you have to do is to discon-
nect your existing aerial lead
from your set and transfer
to the aerial terminal on this
unit. Then connect the out-
put terminal on the wnit to
theaerjalterminal on the main
receiver. The H.F. unit should
be placed as near as possible
to your existing receiver.

Switch on and tune in a
station such as the London
National or Fécamp, towards
the lower end of the tuning
scale. Then adjust the trim-
mers until maximum response
is obtained. Do not screw
up the trimmers any tighter
than is absolutely necessary,
as this will restrict the tuning
range at the lower end of the

Fig. 6.— M

(Continued from previous page)
should be completed and connected up to
your set. Additional leads are, of course,
provided for the low-tension and high-
tension batteries ; the grid-bias battery is
incorporated in the unit itself, being accom-
modated just behind the ganged condenser.

Assembling the Components

This is quite a simple matter, and the
wiring diagram gives the position of the
various components. All the details for
drilling the panel are shown in Fig.5. The
two ebonite pieces provided for mounting
the aerial and output terminals are made
from the piece of ebonite cut out from the
panel for the Polar Horizontal Drive.
If care is taken in cutting out the rectangular
piece from the panel there will be no
difficulty in providing sufficient ebonite
for these two mounts. Two small pieces
of ebonite have also been used to provide
clips to secure the leads to the high- and
low-tension batteries to the baseboard.
They measure 3-16in. by 7-16in. each, and
are provided with four grooves to accom-
modate the leads. The details are shown
in Fig. 3. No panel brackets have been
employed as they did not appear to be
necessary, but if you so desire they can be
fitted, as sufficient space has been left for
this purpose.

In the wiring diagram, the coloured
leads fitted to the coils are shown together
with the appropriate terminal numbers, so
that no mistake will be made.
are not provided with these .coloured leads
you will notice that the terminal numbers
are stamped on the coil base adjoining the
soldering tags. The leads to the panel lights
have not been connected, but if you wish to
employ them, all that is necessary is to
connect two leads to the filament terminals
on the valve-holder, and solder to the
lamp-bolders behind the horizontal dial.

Operating

Incorporated in the base of the coils is
the switch gear, and this is provided with
definite location for four positions :—Off ;
Medium Wave (M); Long Wave (L); and
Gramophone (G). The latter position does
not interest us in this particular instance.
When switching off your main receiver,
the switch knob on the H.F. unit should
be rotated anti-clockwise into the off
position, otherwise your grid-bias battery
will discharge itsel}’ through the 25,000-
ohms volume control shunted across it.

Perspective shetch of the unit,

If your coils |

wave band. Many con-
structors complain of being
unable to receive Fécamp,
but no difficulty was experienced in tuning
in this station, which in daylight was

November 25th, 1933

received at good strength, when connected
to a very inefficient and ancient detector-
L.F. receiver. The voltage applied to the
variable-mu valve should be at least
100 volts and the screen voltage should be
between 60 and 80 volts.

In some instances you may find tuning
exceptionally sharp; this may happen
when connected to receivers employing
aperiodic aerial coupling. In such cases
the output lead from the H.F. unit should
be connected directly on to the tuned
secondary winding, preferably to the
grid end of the coil. An example of such
a circuit is that of the Selectone Three
described in PracticaAL WirgLEsS for
January 7th last. In this case you will
find it necessary to connect to terminal
number six on the coil.

NEXT WEEK’S ISSUE
will be a
SPECIAL ENLARGED
CHRISTMAS NUMBER.

Order it NOW !
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Automatic Volume Conirol Makes Accurate Tuning Impossible by Ordinary
Aural Methods, and This Article Explains Some of the Interesting Systems
‘ of Visual Tuning. - By BERNARD DUNN.,

selective receiver ; you will find that reproi the case of an AI;V.C(.1 i;;‘et, tloweger, the’
duction at once becomes most unnatural | position is somewhat different, and a cer-
UTOMATIC volume control has at and, probably, rather  scratchy.” On some | tain amount of difficulty is frequently
that it is bei sed i 1 kinds of music the distortion is more marked | experienced in finding the exact tuning
sl &relceil‘srer "2% uthe ullngil%::;t.}: egga' than on others, but it is always _presetg. point.
in thits} country and in l:‘lmerica. Al‘%eée With an ordinary I:,y;)/e of r(;cexver tpe Tuning by Meter
are, of course, certainobjectionsto A.V.C. - L liampmeter, | . 1 g ,
and these have previ(Jmsly been dealt Anode Cupling  (Wisual Tuningfndscator) _ This brings us to the point when we
with in these pages. Another point Component ni‘lu“ havel sobme ot‘hersplﬁan‘s of tumn%
which merits close attention, however, ) ge:qt.mereﬁi ulg e_a;ﬁ d tlhg st ;s sogtl;e:]lalozf
is that of obtaining accurate tuning with vis; lw:u ; 3‘;’ old ovel;comeyall e A
& set provided with effective automatic diffioulti ey A © w10 ]
volume control, If you have had much e " l? a matter of fact, vasut:l
experience in handling a receiver of this 7o Second gx;nng o}s ugom s dS; 3;;1850' ’gf‘;?su n‘i‘; Y d:;u:)f
Jkind you will have noticed an ap]ﬁarent ‘talye Yy P

last proved its worth so completely

flatness of tuning ; tuning is not|really §:sy§g£1;ggsggenlﬁrgg;bg; S
flat—and there is no more difficu t.yh"’ KM telve ammeter was connected in the anode
separating dlﬂ'erept stations than w1tba_, circuit of the detector valve, and the
Set“({)iftltlh:h%l(ga;dli{rl:;g_tbut “:).?esenzsg‘;li cti; reading of this was increased as a signal
& 1o Bbted. with va e Fhom . was tuned in, Maximum deflection of
" e g ioul e\ N essnnsneie. 5 47/ c> the needle on any particular signal
ant}éistatl(}n%ll;e lo: - atson(l;e pa e aé Source indicated the exact resonant point. A
petting o e ‘tuning condensers, an 2y . ; A
above and below that point they become very similar idea is equally applicable

A ] . AT to the problem we considered above in
E(o)::gevil;,l{s?oe;]x{s% n'{;‘l:;i:g%?igfvﬁigﬁ?é: ? ‘ Lr- relation to receivers provided with auto-
and, as the signal strength applied to the Fig. 1.—The simplest form of visual tuning matic volume control.

detector becomes less, the variable-mu | indicator consists of a milliammeter inserted | , Every reader knows the principle of
valves are caused to give greater amplifica- | in the anode circuit of the first A.V.controlled | A-V.C,, which is that as a strong sig-
tion in order to counteract the reduction valve. nal is applied to the detector valve (the
second detector, in the casc of super-
heterodynes) a negative bias voltage is
applied to the variable-mu amplifiers. The
bias voltage is proportional to the strength
of the signal, and has the effect of reducing
the amplification afforded by the V.M.
amplifier. It is also well known that as the
bias voltage to a valve is increased, the
anode current is reduced. It can be seen
from this that, if a milliammeter were
connected in the anode circuit of the con-
trolled valve(s), it would show a ‘minimum
reading on the most powerful station. In
the same way, its reading on any particular
station would be at 2 minimum at the exact
resonant -point.
(Continued on page 544)

.:: / P A i S A i+ 4L
>
Zlgggg.q = == Fig. 2.—An ordinary milliammeter can : . s %
’ - _ conveniently be converted for use as a ‘ 7“"0¢”‘2f/7

visual tuning indicator by pasting on a
new scale which reads **backwards.
L | The scale is simply divided into a number

.4{2§ of equal divisions. _I

distortion is readily detected, due to
the fact that, as distortion commences,
the volume of reproduction fallsoff. In

in signal voltage to the detector. Thus
the greater * tuning spread ”’ on the dial.

¥naccurate Tuning Causes Distortion

The effect just mentioned might perhaps
be considered as of no consequence since
it does not really affect selectivity—but is
it ? When the set is not exactly tuned to
the station a certain amount of distortion
is inevitable, because one-half of the side
band is not made full use of and reproduc-
tion becomes ‘ unbalanced.”” You can |
soon verify this by slightly detuning any

+HT

)
}
*

000

70 Vext alve T

::_4C£n7e Fig. 3.—Alternative
&, " connections for the
§ “Tunograph

cathode - ray visual EEe— o AKC
ToAVC Source,) tuning indicator. o
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USES are important in all electrical

circuits, and their omission means,

very often, danger and disaster.
Yet I wonder how many radio set owners
do not use them ? Because they do not
actually play an important part in the
functioning of the set or increase its
efficiency, their employment is often
neglected. How often do we decide to
incorporate them after huilding a set, then
we either forget, or think that there is
nothing to go wrong, so they are left out.
They shounld always be included amongst
our components, and fitted when we com-
mence to build or install a new set, for it is
‘often during the trying-out period, con-
nection changing, etc.. that a fuse would
save our valves or H.T. battery. 1t is
80 easy to make a wrong connection or
catch the low-tension spade across the

high-tension circuit with the consequent |.

burning out of the valves.

Fuses are definitely a pronounced safe-
guard for battery-operated sets and
particularly for mains sets, and the object of
this article is to show why, and to stress
the importance of their inclusion in any
wireless set.

What is a Fuse ?

It is usual in small electrical circuits
to employ means for cutting off the electric
current when more current passes than that
for which the wiring system and apparatus
were designed. To make this clear, let us
take the action of an electric current
flowing in a wire. When cwrrent flows
three things occur. Firstly, a magnetic
field is set up, but this does not concern
us here. Secondly, the wire is heared to
a greater or less extent by the current.
Thirdly, there is a fall of electrical pressure
in the wire proportional to the current
flowing. The heating effect, and the fall of
pressure, depend upon the size and material
of which the wire is made. If a wire
carries more current than is intended, it
will get hot enough to injure the insulating
covering ; it may get .red hot, or even
white hot, or, if the current is increased
still more, the wire will melt.

This latter fact is made use of in the
provision of fuses to protect wiring and
apparatus, and even a building itself
should too large a current flow for any
reason.

Action of a Fuse

Fig. 1 will explain the function of fuses.
Here it is supposed that the terminals -
and — are conneected to the electric supply
mains and that current is supplied to a
number of lamps, or radio set. Two fuses
are shown, F;, and F., one in each wire
coming from the supply, and they are
capable of earrying the usual current for
the lamps with an almost imperceptible
rise in temperature, but, nevertheless,
the fuse wire is so thin that it will melt
if for any reason the normal current is
areatly exceeded.

FUSH

A Practical Article Dealing With the
Various Types of Fuses, Their Action,
and How They are Connected in
Various Circuits

By L. A. HODGES

Now supposing that two wires forming
the flex arc worn, that the insulation is
rubbed off, and the two wires come into
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convenient position in or near the receiver.
Having seen the necessity for safeguarding
our apparatus, we will just see what types
of fuse are available before determining
their position and size.

Flash-lamp Bulb Type

The two most popular types of fuses for
radio work are the flash-lamp bulb type
and the cartridge fuse type (Fig. 2).
In the bulb type, use is made of a very
fine filament wire fitted in an evacuated
glass bulb mounted on a standard M.E.S.
(flash-lamp type) cap. This bulb provides
an instantaneous action fuse which will
blow when overloaded in ample time to
prevent damage to valves and other
apparatus. They can be obtained with
current-carrying capacities of 60, 100,
150, 200, 250, and 300 milliamps, price
about sixpence. They are, of course,
readily replaced, and are particularly
suitable for battery-operated sets. They
fuse at-about 50 per cent. overload.
The ordinary flash-lamp bulb

should not be used in any set

HOUSE WIRING _an
. as a fuse as the majority of

contact. This would occasion what is
known as a short circuit. The amount of
Y= 0T
JoMETER FUsSes £1 J
= T

FUSEWIRE

> use of
the current that would flow would be
many times normal, one or both fuses
would melt, and the current would be
automatically cut off as there would be no
path over the gap left by the melted fuse
wire ; there would be no electrical circuit,
hence fuses are sometimes called cut-
outs. Had there been no fuse the
excessive current would have been
quite sufficient to melt the flex alto-
gether, or set fire to it. Fortunately,
when we connect our mains set up vo
the mains the house fuses prevent such
a catastrophe as this taking place.

Tt will be seen, therefore, the neces-
sity for a fusc in any circuit where it
is possible for an abnormal currenv to
flow, and such a thing can quite easily
occur in our set as explained at the
beginning of this article. Although
any receiver, eliminator, or trickle-
charger which is connected to the
mains will be drawing current through
the ordinary house fuses, it is very
advantageous, in view of the rela-
tively low consumption of such appar-
atus, to fit additional fuses in some

® &

Fig. 1.—Diagram explaining the
fuses.

showing how a double
Juse may be connected to safeguard the set when

these bulbs will not fuse under
} amp., and cannot, therefore,
protect the filaments of the
average valve,

Cartridge Fuse Type

A good cartridge type of fuse
is also shown in Fig. 2. Heie a
thin low-resistance wire of
lead-tin alloy is glass enclosed
(ensuring no risk of fire}
betwcen metal end caps, and
hermetically sealed. The most
popular size is 1}in. long, and
can be obtained for about
sixpence in the following
ratings : 150, 250, 500, and
750 miliamps, 1, 2, and
3 amps., etc. These fases, held in clips
of the baseboard vype, are casily replaced,
and fuse at about 50 per cent. overload.
Because of their heavier rating, and the
greater distance between contacts, they are

types of
| l‘ fuses,

together i
with a
diagram

high grid-bias voltages are used,
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Fig.4—

How to connect
the fuse in an
ordinary batfery-

operated set.

ideal for mains sets and eliminators. In
the flash-lamp bulb fuse the contacts are
rather close together, and the higher
voltages met with in mains working may
jump across them, thus forming & dan-
gerous circuit.

REMOVE WIRE
CONNECTING HT—

& LT— TERMINALS

Where to Fit the Fuses
Coming to the actual employment of
fuses, a bulb-type fuse should certainly be
oonnected in a battery-operated set as
shown in Fig. 4. The bulb is merely screwed
into one of the many types of holders and
connected in circuit between the L.T.—
and the H.T.— terminals. A 60 or 120-
milliamp fuse fitted in this position will
safeguard both valves and H.T. battery
against overload. It should be noticed that
the wire to the filaments is taken from the
low-tension side of the fuse-holder, as other-
wise the low-tension current would be
passed through the fuse. Another simple
way of fitting a fuse in this part of the circuit
is to replace the H.T.— wander plug with
a type of fuse called the wander fuse
which accommodates a cartridge type of
fuse, These wander fuses (Fig. 2) are
also useful when fitting fuses in the H.T.
positive tappings or in grid-bias circuits.
the mains-driven receiver, where
metal rectifiers or half-wave valve rectifiers
are employed, a single 1}in. cartridge fuse
should be placed in the H.T.— side between
the rectifier and the mains transformer as
in Fig. 5. With full-wave valve rectifiers, a
fuse should be placed in each of the two
leads from the anodes of the rectifier to
the mains transformer. Except with very
powerful sets these fuses should be about
150 milliamp. rating.

For protection of the primary winding of
the transformer a pair of 1 amp. cartridge
fuses (mounted on a double base for con-
venience) should be placed ‘in the mains
leads, as shown in the heading sketch.
If more than 60 watts is drawn from the
mains, or if an electric gramophone motor
is supplied with current,
the fuse rating will have PMANSL
to be 2 or 3 amps.

In the case of com-
mercial battery elimina.
‘tors which are not already g
fused, it is impracticable
to put a fuse in the trans-
former secondary circuit,
50 that the valves and set
can only be protected by
placing a 150 milliamp.
fuse in the H.T. —lead
from the eliminator to
the receiver. This fuse,
of course, does not protect
the eliminator, so for
greater safety a pair of 1
amp.-fuses should also be
placed in the mains leads,

FAAIS
TRANSFORMER

Fig.5—How to

clude a fuse in a mains

unit which employs a
metal rectifier.
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Size of Fuses

Our subject matter dealing with fuses
would be incomplete without a few points
on fuse sizes, or ratings.

To determine the correct
rating for a fuse in a certain
position, the normal
current to be carried
must be considered, also
the current surges which
take place when switch-
ing on and off. The
general rule is for the
fuse to have a rating of
about twice the current
that it is expected to
carry under normal circumstances : it will
then withstand the harmless instantaneous
surges.

For readers who wish to make or experi-
ment with their own fuses, the accompany-
ing table "will give all that is required
concerniftg the fuse wires of 1 amp. and
over, material, and fusing current. The
normal rating of these wires will be about
half the fusing current. It will be observed
that lead-tin alloy is the wire most suitable
for wireless circuits, whilst copper (tinned)
wire is used for house fuses, domestic pur-
poses, etc., owing to its high conductivity
and comparatively low watt loss. It is
fairly clean in fusing and mechanically
strong. The tinning acts as a protection
against oxidization in the air.

In conclusion, it is always advisable for
the constructor to keep a small supply of
this wire which fuses at about 6 or 8 amps.
It should be remembered that fuse wire
should be taken off a reel, as an odd piece
with a “ kink ”’ in it, or a slight cut would
considerably diminish its fusing current
capacity.

Nearest S.W.G. for Given Fusing Current
and Carrying Current.

Fusing Carrying Tinned Lead Tin
Current. Current. | Copper. Alloy.
|
1 amp. 5 amp. 47 S.W.G. 33 8.W.G.
2 ” il » 43 ” 28 »
s 15 -, oy Bee 25
6 . 2.5 o, 38 22,
10 5 & 33 & 18 -
%, 7.5 30 £ 16 &

THE WIRELESS
CONSTRUCTOR’S

ENCYCLOPAEDIA
By F. J. CAMM.

S/-, ot 5/4 by post from Geo. Newnes, Ltd.,
8-11, Southampton Street, Strand, W.C.2.
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IMPORTANT

Readers please note that
the last Gift Stamp,
No. 62, for their

Presentation

POCKET TOOL KIT
will appear in

next week’s

PRACTICAL WIRELESS

on sale Wednesday, November 29th

Will readers who are qualifying
for this Presentation Tool Kit
affix the last Gift Stamp to their
Subscription Voucher, and for-
ward the completed Voucher in
accordance with the instructions
thereon at once.

Please don’t delay

There will be an enormous num-
ber of Tool Kits to despatch, and
it will take some little time to
get them all out. All applica-
tions will be treated in strict
rotation. If you do not receive
your tool kit within 15 days of
the despatch of your application
—notify by postcard, giving date
application was made.

NOTE.—Carefully read instruc-
tions on your Subscription
Voucher and make sure it is
properly filled in before for-
warding.

Your last Gift Stamp
appears NEXT WEEK

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

i If by mischance you have :
! mislaid any of your Gift :
i Stamps, you may send two. ;
i pence in stamps in lieu of each. |

Complete and send in your Sub-
scription Voucher immediately
you have the last Gift Stamp to
“ Practical Wireless,” .

Presentation Department T.K.,

39, King Street,

Covent Garden,

London, W.C.2.

Any query regarding this offer
must be accompanied by a stamped
addressed envelope for reply.




N designing a short-wave receiver there
are ecertain points which must be
attended to if the completed set is to

give the greatest satisfaction, and it is

hoped that these notes will assist intending

designers to avoid some of the worst faults-

that arvise from inexpert lay-out.

Before discussing the placing of
individual components, we will
consider the arrangement as a /
whole. In the first place, it is
essential that manipulation of the
controls should not tire the opera- A
tor, that they should fall easily to

PRACTICAL WIRELESS

S

By “NEMO”

The rest of the lay-out is determined
chiefly by the requirements of short wiring
in the high-frequency circuics, but as far
as possible it should be arranged so that
the on-off switch and telephone (or loud-

speaker) terminals, or jack, are conveniently |

placed and at the same time do not cause

any external leads to get in the way of
the operator’s hand.

We must also decide whether a simple

{ baseboard is going to carry our com-

i

his hand so that he does not suffer
from severe cramp after a bare
half-hour’s DX hunting. The usual
place for a tuning control in front
of the set is by no means ideal 3
from this point of view, because \
the user’s wrist is bent the whole
time his hand is at the knob, and
80 easily gets tired. It is much &g
better, therefore, to put this control
at the side of the receiver, as is
occasionally done in commercial ==
receivers.. While still on the
question of convenience of controls
we may make two other recommendations :
take care that the knob is not too high up
the side of the receiver case, or the hand
will have to be held in the air all the time,
and so will still get tired ; and choose a
large diameter knob so as to avoid cramp.
Next we must decide at which side of
the set to put our main tuning control,
and where to put the reaction control.
The first question is settled by whether
you are a rigcht or left-handed writer;
one is always wishing to write when using
a short-wave set, cither to record the
station heard, and some details of its
programme, or, if one can read morse, to
write down the messages received. Hence,
if you write right-handed, put the tuning
control at the left-hand end of the receiver,
and vice-versa. The reaction control does
not, generally, need as much adjustment
as the tuning control, and may therefore
go at the front, in the orthodox manner,
but if it can be arranged simply, it may
just as well be placed on the side also.
This control would, of course, go at the
opposite end to the tuning condenser, but
the builder need not make any provision
for a dial indicating the setting of the
condenser on the front panel. Something
of this sort will be necessary on the tuning
condenser, however, in order to know
where to tune for any particular station,
and. for this purpose, a drum dial protruding
torough the front panel is satisfactory.

November 25th, 19_33 |
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Points to Be Considered in" Order to Ensure Efficient Working.

different components, and it might compli-
cate shifting them about. We will therefors
discuss a simple above-baseboard set first,
although there is much to be said for either
method.

Above Baseboard Layout

Let us take a concrete case and arrange
a lay-out for the well-known circuit shown
in Fig. 1. First of all, the position of the
tuning condenser C, is determined by the
considerations outlined above, and by
the diameter of the drum dial available;
it will have to go somewhere ahout the
spot indicated in Fig, 2. Then we
must place the valve-holder and
coil-holder in such a way that the
leads to C: can be kept short. In
drawing Fig. 2, 1 have "assumed
that valve base coils will be used,
and have shown a second valve-
holder to take them, but the lay-
out will suit any other kind of coil,
except that it will be complicated
if a dual-range coil operated by
a switch is used. In this case, it
will probably be best to mount the
switch on a small bracket near to
the coil, and provide it with an
extension handle so that it may be
worked from the panel. If large

9Ow.

LY

Fig, V.—A typical short-wave receiver circuit which

is taken as an example.

ponents, or whether to use the popular
raised baseboard which permits mounting
some instruments underneath. The latter
method is to be preferred, but some con-
structors may consider it undesirable,
because they want to experiment with

Sr (0 =

—°*  diameter coils are used, they should

not be placed nearer to Cathan ahout
two-thirds of so of their diameter.
even if this does lead to rather long
leads ; hetter long leads than inereased
H.F. resistance due to eddy currents in the
metal plates of C,. The pre-set aerial
condenser, C;, should be placed so that it
is quite near to the coil-holder, and it may
(Continued on page 519)
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Fig. 2.—A recommended layout for a two-valve (non-S.G.) short-wave receiver.
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CoSSOR
RADIO CONSOLE

From

£9.19.0

SCREENED GRID CIRCUIT

MOVING COIL SPEAKER

SINGLE - DIAL TUNING

To hear a Cossor Radio Console is to be con-
vinced of the amazing true-to-life tone possible
at such a low price. To see a Cossor Radio
Console is to enjoy the beauty of its cabinet
work. Magnificent performance, really superb
reproduction and dignified cabinet design are
oftered you in these splendid Consoles. Hear
one at-your local Wireless Shop.

COSSOR CLASS “B" BATTERY CONSOLE Model 3456

Complete Receiver, as illustrated, with Cossor 220 VS Variable-Mu
Screened Grid, Cossor 210 HL. Detector, Cossor 215 P Driver and Cossor
220 Class ** B" Output Valves, Single-dial tuning, selectivity control
and combined volume control and ‘‘ on-off ” switch. Wavechange
switch for 200-530 and 900-2000 metres. Handsome walnut finished Con-
sole Cabinet, 2 ft. 1lin. high, 1ft. 2 in. wide, 1lin. deep, giving ample
accommodation for batteries. Permanent Magnet
Moving Coil Loud Speaker of the latest type. £9 I 9 0
Gramophone Pick-up Plug and Socket. PRICE > o
Price does not include Batteries Hire Purchase Terms : 20/~ deposit
or Accumulator. and 10 monthly payments of 20/-.

COSSOR ALL-ELECTRIC CONSOLE (for A.C. Mains)
Model 3468

Specification similar to Battery Model 3456, but operating from Electtic
Light Supply. Complete with four Cossor A-C. Mains Valves viz:
M.V.S.G. (Met.) Variable-Mu S.G., 41 M.H. (Mer.) Detector, 41 M.P,
Qutput and 442 B.U. Rectifier. Mains Energised Moving Coil Speaker.

207 vais sarabie, 40 veer. vk £10,15,0 SEND  THIS COUPON FOR
wnd ooy s 5. FULL PARTICULARS

COSSOR ALL-ELECTRIC CONSOLE (for D.C. Mains)

Model 3469 - To A. C, COSSOR LTD., Melody Dept.,
Asl:s/lohdel 3C468. buBf&r cﬁeratio\rl\ ?n D.lzC. gzl\i,ng.GSlippiie? {:,omp:’elte Highbuty Grove, London, N.5.
with three Cossor D.C. Mains Valvesviz: D.V.S.G. (Met.) Variable- Pleas d £ f ch Catal 5 :
Mu S.G., D.H.L.(Met.) Detectorand D.P. Power ase send me free of charge, Catalogue B.20 which gives
Cifteat For DiG Miins onl, 1002508y ali £ I 0 I 5 o full particulars of Cossor Reccivers.
(adjustable). PRICE ~ <
Hire Purchase Terms : 25[- deposit Nae
Prices do not apply in LF.S. and Y0 monthly payments of 21/-.
Legs are detachable on all Console Models and the receivers Address
can be used as table models with legs derached.
PrAC. 25/11/33
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SUPERIOR SELECTIVITY

A Remarkable
| Tribute from the
“Wireless World”’

‘“ Qur tests showed the
‘Micrion’ Coil to be
a particularly efficient
one and definitely
better than a first grade
air coil of the familiar
screened pattern. . . .

THE ‘ MICRION’
COIL IS ABOUT
40% BETTER
¢n the medium wave |

band and 30% on the |

i long waves.”
(27th QOctober 1933.) I

i

"III] OIS s, et
MICROMETER ===~ """ >e._  NON-
SCREW for 2 . MAGNETIC

“Micrion’’ Coils can
be matched with your

ith

USTING I~ A RESILIENT = .
&D;ucsm':(of. ~veurren = set’s  working  con-
(MEDIWH - = ditions by  simply |

e adjusting the Micro-

= meter screws marked

M and L
(see illustration).

ASK YOUR DEALER

OR WRITE TO R.L

FOR THE ¢ MICRION’
FOLDER

MICRION
DUST IRON
CORE

Showing the internal construction of the
meter=
adjusted inductance fi s. S
RN L

W

. “MICRION” and how the

DUST IRON .
with ADJUSTABLE INDUCTANCE

You can put the ‘“Micrion” in place of your inefficient coils
without any difficult alteration to the set or dial calibration,
and once the “Micrion” Coil is installed your receiver will
separats stations with a clear cut eass that is astonishing

|

|

|

|

tHE ony (@€Y L:

:MicriOn'.' performance can be summed
up in this pithy testimonial from an
experimenter _constructory

“It only took me ten minutes to fit
your ‘Micrion’ Coil in place of my old
one and it gave me station separation

on my set that I had been trying to
get for twelve months.”

** Micrion Coil” List No. /
B.Y. 36 size 2%ins. dia- 12 6

mefer X 3ins. high.

Advt. of Radio Instruments, Ltd., Croydon, Surrey.
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Purvegors of
Electvic’ Lomps
By Appotniment

COMPLETE WiTH
VOLUME CONTROL

I/ The Edison Swan Electric Co. Ltd.
155 Charing Cross Rd., London, W.C.2

November 25th, 1933

Manufocturers
an Purveyors
of Elecrric Lampy
By Appeiniment

The greatest coloured singer
the world has known, and
artist to his finger-tips—
Robeson has moved the hearts
of millions. Hear the exquis-
itely unmistakable timbre of
his voice when you play his
records. -Play them with a
B.T.H. Pick-up. It’s easy to
fix in place of your old sound-
box and tone arm. Then all
you have to do is connect it
to the “P.U.” terminals on
your set.

The ‘‘Senior’’ model for the connoisseur—
the “Minor” model at 21/~ for the man
wanting good reproduction at a reasorable
cost.
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(Continued from page 516)
conveniently be laid diagonally between
the aerial terminal in the upper left-hand
corner and the coil-holder, as in the figure.
The valve-holder is placed so that a short
Jead can be taken to it from the condenser
Cy via the grid condenser C,, although at
the same time the valve should not be
allowed to be in the field of the coil. . The
reaction condenser, C;, is mounted fairly
close to the valve-holder, eitber on the
front panel in the position C; (Fig. 2) or
at right angles to the panel, as C,, so that
it can be operated from the side of the
set ; in this case, an extension handle
will be necessary beeause the L.F. stage

A €
nQ
£ =
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earthed metal baseboard ; such a lead is the
one from the aerial terminal to the top of
the coil, the grid condenser, and the grid of
the valve. The reaction circuit also carries
high-frequency currents, but since these are
only wanted to give regeneration and not
to operate the detector, greater leakage
can be tolerated in them, but they should
be kept away from the grid leads or un-
controllable feed-back will be obtained
which will make the set very unhandy ;
covered wire can be used here. In con-
necting the coil to the tuning condenser
C,, it is desirable to run the connecting
wires straight to the condenser; in order
to avoid a large area loop circuit which

= +$G+§) +i20

‘PHONES

Il HECRID
CHOKE

i o2 e e o= e, v o

SGVALVE

ODYIONAL“
SCREEN |

—a
-

COUPLING
CONDENSER

&

SLOW MOTION DIAL

Fig. 3.—A very useful layout employing a screen-grid valve.

makes it impossible to bring the reaction
condenser right up to the edge of the base.
The H.F. choke, HFC, is put close to the
anode terminal of the valve-holder in
order to make it easier to prevent the
high-frequency currents from straping out
of the plate circuit. The L.F. components
may be mounted more or less at random
at the back of the baseboard, the chief
precaution to. be taken bemg to ensure
that they are not in the field of the H.F.
components.

Sub-Baseboard Considerations

If the sub-baseboard form of construction
is adopted, slight modifications only will be
necessary. The baseboard should prefer-
ably be metal or metal covered. The
reaction condenser C; may as well go
underneath and so ensure that the wires in
the reaction circuit arc completely shielded
from the grid circuit ; this leads to improved
reaction control and stability. Similarly
thé H.F. choke and L.F. components can
be placed under the baseboard and a sub-
base type of valve-holder used for the L.F.
valve ; this type of holder should not be
used for the detector valve or coil-holder
however, because it is desirable to keep the
;l,r)rid leads in this circuit above the earthed

ase.

Making Connections

So much for laying-out the receiver;

. now for the wiring up. A good deal has
; been said about this subject incidentally
while talking about layout, but some points
may be emphasized. “Bare wire should be
used for leads at high H.T. potential, taking
care to keeo them at least an inch above the

might have a large field and cause hand-
capacity effects these wires should be kept
fairly close together. Where possible, the
leads to earth should be taken to one
central point, such as the earthed end of the
grid coil on the coil-holder, and a single
wire run from thence to the earth terminal.
It is also as well to take wires from two or
three widely separated points on a metal
base-board direct to the earth terminal
rather than earthing it at one point only
and relying on its own conductivity to
earth the rest of the base.

If it is desired to add an untuned H.F.
stage to the two-valve circuit shown, the
baseboard in Figure 2 may be extended
towards the left, and the extra stage
mounted on the extension, the tuning
condenser of the detector stage being
controlled through an extension spindle.
A simple screen between the stages is an
advantage, as indicated in Figure 3. The
same precautions should be taken as in
arranging the detector stage, especially in
keeping the H.F. coupling choke out of
the field of the detector coil and reaction
H.F. choke.

FIFTY TESTED
WIRELESS CIRCUITS

By F. J. CAMM
(Edstor of * Practical Wireless™)

This handhook contains every modern circuit,
complete with instructions for assembling, com-
ponent vnlues and notes on operation.

On sale at Bookse[hn oy bu Dos! 2/9 2,6

from George Newnes, South-

ampton Street, Shand Londou, w.C.2.
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Gift Stamp
(Popular Mechanics No. 6)
for their Presentation

ENCYCLOPADIA OF
POPULAR
'MECHANICS
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PRACTICAL - WIRELESS

on sale Wednesday, November 29th

Will readers who are qualifying
for this Presentation Volume
afhx the last Gift Stamp to their
Subscription Voucher, and for-
ward the completed Voucher in
accordance with the instructions
thereon at once.

Note:

There will be an enormous
number of volumes to despatch,
and it will take some little time
to get them all out. All applica~
tions will be treated in strict
rotation. If you do not receive
your volume within 15 days of
the despatch of your applica~
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date application was made.
NOTE.—Carefully read instruc~
tions on your Subscription
Voucher and make sure it is
properly filled in before for-
warding.
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If by mnschance you have !
mislaid any of your Gift!
Stamps, - .you may send'
twopence in stamps in lieu :

of each. :
Complete and send in your
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diately you have the last Gift
Stamp to
“ Practical Wireless
Presentation Department E.P.M.
39, King Street, Covent Garden,
London, W.C.2.

Any query regarding this offer
must be accompanied by a stamped
addressed envelope for reply.
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Further Notes on the “Orbit”

Details Regarding the Use of a Frame Aerial with this Ingenious Receiver

when used- in that way, but it will | fading compensator device is left in circuit

Note the absence of components and wiring on
the upper surface of the chassis.

INCE the full constructional details
in regard to my latest and most
successful receiver were published

{three weeks ago) I have heen in receipt
of a constant stream of letters from satisfied
constructors.  Everyone speaks of the
enormous success of the :
veceiver, and not one has
vet had to ask my advice
on any problem in regard
to the constructional work. |
This is due, in no small 8
degree, to the revolutionary 8
transfer-print idea which
simplifies receiver con-
struction more than
any other scheme
which has ever been
presented to the home-
constructor. Not only
is the transfer print
very valuable when
the set is first made,
but it will prove to he
more valvable than
ever at later stages
when any alteration or
modifications are made to
the set. Should it be
necessary for any reason
to remove a wire or coni-
ponent, it will at once be
obvious where it must be
replaced, sinoe the chassis
will carry a permanent record of the com-
plete layout.

On every hand readers are appreciative
of the novel chassis arrangement of the
* Orbit” and of the entirely new idea
of mounting the speaker unit in its rightful
place along with the remainder of the
components. This method might not have
been practicable a few years ago, when
valves were rather prone to microphony,
but to-duy it is ideal. It enables the com-
plete recciver to be tested and adjusted
whilst it is out of its cabinet with every
part easily accessible; it also makes it
possible to employ the very latest type of
horizontal cabinet without having to
employ a container of unwieldy dimensions.
The scheme is theoretically sound and
practically ideal.

The “ Orbit”’ on a Frame Aerial

Several readers have alrcady found that
the ** Orbit ’ performs extremely well when
used on the poorest of indoor aerials and
under the most adverse conditions, but
a few flat-dwellers and folk who have no
facilities whatever for erecting an external
aerial have asked if the ‘‘ Orbit ”’ can be
used with a frame aerial. I have no hesita-
tion in saying that it can! Naturally,
it will not receive very distant stations

bring in the locals at excellent loud-

speaker strength. Indeed, the set is so

flexible and adaptable that it can be

used in a variety of ways. I have

already described how the set can

be operated from A.C. or D.C. mains

supplies, so perhaps a few notes in
regard to frame aerial operation will
be helpful to some readers.

It is well known thata frame aerial
cannot be used with a receiver which
is fitted with an aerial tuning coil
unless slight modifications are made

to the wiring. The *“Orbit” has an

aerial eoil, and it will, therefore, be evident
that this must be disconnected hefore the
frame is placed in circuit. The alterations
to wiring are very slight, it only being
necessary to remove two wires from the

F.10 coil and to take two flexible leads
from the set to the appropriate terminals
on the frame. The wires to be removed
are those from terminal 1 to the fixed
acrial series condenser and from terminal
5 to the .1 mfd. by-pass condenscr. Flexible
leads to the frame can then be taken from
the back terminal on the two-gang con-
denser and from the terminal on the .1 mfd.
condenser to which the coil was previously
connected. Practically any
type of frame can be used, but
if 1t is provided with a centre-
tap the middle terminal will
not receive any connecting
wire. It must be remembered
that some frame aerials are
only designed to operate on
medium waves, and in that
case the set cannot be made
to provide long-wave recep-
tion. = On the other hand,
frames intended for usc on
both medium and long waves
are available, and these are
fitted with a wave-change
switch, which must be used
in conjunction with that
fitted on the set.

When using the connections
above described the automatic

Rear view of the Orbit—notice the

and continues to function in the same man-
ner as in the original * Orbit.” In order
to obtain best results from a frame aerial
it is, of course, necessary to rotate the
windings until their edge is pointing in
the direction of the station to be received.
The correct position is easily found by
tuning the set until the carrier wave of
the desired station is heard as a faint
whistle, and then moving the frame until
the whistle attains its maximum strength.
After that, reaction can be slacked off and
the final tuning adjustments made. There
need be no fear that interference will be
caused with neighbouring receivers by
allowing the set to oscillate, since the
oscillations will be confined to the detector
|stagel, and 30 cannot be radiated by the
acrial.

I shall be pleased
to hear from readers
who huild the ¢ Orbit,”
and reports from various

parts of the country will be
welcomed.” These will be
particularly useful to other
readers who contemplate the
construction of the set, and
- will enable them to form a
very good idea as to whether
or not it will be suitable for
their requirements. -Should
any of my readers experience
any difficulty, or come across
some little point that does
not seem quite clear. I hope
that they will write for my
FREE ADVICE. Remember
that the * Orbit” is fully
GUARANTEED, and I am
anxious that every
constructor should
obtain the wonderful
results of which I
know it to be ecap-
able.

“clean "’ lines.

PRT TR

Order next week’s Special
Enlarged Christmas Number
without delay!

U |

The complete receiver
in the allractive cabinet
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VALVE

THE

Mullard Master Valves are chosen by discriminating radio enthusiasts in greater
numbers than any other type of valve. That is because previous results have
shown them superior in design, construction and performance. Today three million
aerials lead down to Mullard Master Valves—and three million aerials can’t be wrong.

ASK TSD. Whenever you want advice about your set or about your valves—ask T.S.D.—Mullard Technical Service
Department—always al your service. You're under no obligation whatsoever. We help ourselves by helping you.
When writing, whether your problem is big or small, give every detail, and address your envelope to I.5.D., Rel. D.A.S.

Mullard

THE - MASTER - VALVE

The Mullard Service Co., Ltd., Mullard House, Charing Cross Road, London, W.C.2.

drks




522

PRACTICAL WIRELEST

November 25th, 1933

Indifferent reprmiudmn
can be |mp4mld lfors way -

The world renowned
“ CHALLENGER "

P.M. Moving Coil
Reproducer
This popular reproducer s

notable for amazing quality of
reproduction, brilliance in musical
rassages, and tonal beauty. Five
models are available, for use with
Triodes, Pentodes, Class B and
outputs; also as an
extension reproducer. Whatever
your output stage, there is a
correctly designed * Challenger.”
our dealer will advise you, or
write to us. The services of our
technical department are entirely

at your disposal.
35/-

Each model

TYPE 59" Differential
Armature Reproducer

For various reasons you
may still prefer a Moving
Iron Reproducer, either for
your receiver or as an
extension instrument.  The

"R.&A” type 60 is a
super-sensitive  Differential
Armature model, of amazing
purity of reproduction with
ample volume.

21/-

Unsurpassed Fy
® beauty are of a very high order;

must have an * Alpha.

and MODEL ** B " for Class B and Q.P

The cause of poor reproduction usually lies in the
loud-speaker, due to its inability to faithfully repro-
duce all the musical frequencies from the lowest to
the highest note, or to reproduce each note in its true
perspective. Your receiver may be old or new, but if
it operates a correctly designed reproducer, the result
will be a revelation to you.

R. & A. Reproducers are designed to reproduce all
the receiver is capable of giving. They do not cut off
the deep bass notes, nor the highest notes of violin
and other instruments. Nor do they falsely em-
phasize certain notes by resonances, and thus spoil
correct musical balance.

Indifferent reproduction can be avoided by using
an R. & A. Reproducer, which does full justice to your
receiver, and reproduces speech and music with
amazing realism.

Leading set manufacturers are fitting R. & A,
Reproducers in their 1934 models. They know !

REPRODUCERS & AMPLIFIERS LTD.
FREDERICK ST., WOLVERHAMPTON.

SALPHA " P.M. Moving Coil Reproducer.
any PMMC. Reproducer,

regardless of price, this unique instrument virtually
re-creates the original broadcast. Quality and tonal
indeed it is difficult
to adequately describe its remarkable performance.
If you wanl the best :hat any reproducer can give,

yo
§TAN ARD Model for Triodes and Pentodcs

526
Each [

model

Write for
complete
literature
and FREE
copy
“Qutput
Valve

Guide ” .‘

CALPHAY PMM.C
REPRODUCER
This illustration shows
the ease with which the
diaphragm and speech
coil assembly can be
removed from the chassis
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TURERS
4 PURVEYORS OF
ELECTRIC LAMPS
BY APPOINTMENT

| PURVEYORS OF
R ELECTRIC LAMPS

BY APPOINTMENT

il

In half a second he’ll put his foot in it—
and break his heart. Youmight
remember that next time you buy

a valve. Mazda Valves are

LT
. —— .
L :'s;,.__‘ —as the cigarette people say
tyn — “specially made to
RS Ty prevent broken hearts
N b
L and pockets.)

., You can trust ‘em,

iy "y oy
h.mllllmhntlﬁy’umw lﬂ\nﬂ

Mazda Radia Valyes are marwfa:lured in Great Britain for The
British Thomson - Houston Co, Ltd., Londom and ™ Rughy.

THE SAFETY VALVE

THE EDISON SWAN ELECTRIC CO. LTD., 155, CHARING CROSS ROAD, W.C.2.
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Using a KRainbow"

that

=

The colours forming a rain-
bow are known, scientifically,
as a spectrum. Each of the
elements (c.g. the glowing
vapour of nickel, fron, etc.)
when observed through a
Spectroscope has a character-
istic spectrum. No two are
alike. Thus, this instrument
provides an infallible method
of determining the purity of
metals -and is, therefore,
widely used in the Cossor
Research Department.

you may enjoy

BETTER Radio Reception

During every one of the many processes
through which Cossor Valves pass, noth-
ing is left to chance. } At each stage,
trained inspectors are at work eliminating

imperfections-which would deprive Cossor

performance they have learned to expect,

—re e - owa P

But, even bef:r.:;sxmbly begins, the Cossor
Research Staff have been at work. With the
aid of the Spectroscope (seen here) the

various metals used are subjected to searching

Valve users of that high standard of

tests for impurities. This operation conclu-
sively proves whether their quality is such
that they can be safely used in the makjng
of Cossor Valves,

CoOSSOR

VALVES

To A. C. COSSOR LTD.,
Melody Dept.,
Highbury Grove, London, N.5.

72 PAGE WIRELESS BOOK

From cover to cover this new Cossor 72-page
Wireless Book is packed full of useful and interest-
ing information—latest circuits—explanations of
technical terms—list of broadcasting stations, etc.
Send at once for frec copy. Pleasc use the coupon.

Narre....

Please send me, free of charge, ¥ 4ddress
a copy of the new 72-page
Cossor Wircless Book B.V.33.  py.q. 25/11/33

B.V.33

................ 4

Q 401l
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7he A.C. QUADPAK

Preliminary Details of an Entirely New

PRACTICAL WIRELESS

, Ultra-Efficient Four-Valve Mains

Receiver Employing Two Variable-Mu Pentode Valves

Described by FRANK

HE “ A.C. Quadpak ” is the outcome of
a considerable amount of experi-
. mental work which we commenced
several months ago—just before the Olympia
Radio Exhibition, as a matter of fact.
A number of readers had written to us
‘asking if we could possibly devote a little
more space to the subject of mains receivers.
These readers pointed out that they
would like to have full constructional
details of a really high-class A.C. mains-
operated receiver which would be a real.
rival to the factory-produced instrument
in regard to both price and efficiency.
* Those requirements were the starting
point for my investigations and further
experiments which have now reached a
most pleasing conclusion. On first
thoughts you might consider the require-
ments very easy of fulfilment, but when
the question is gone into more thorough-
ly all kinds of difficulties present themselves.
In the first place, commercial mains receivers
made in this country have reached an
extremely high standard of performance ;
secondly, they are produced and sold at
prices which in many cases are less than
those for which the ordinary (we do not use
this adjective in any derogatory sense)
home-constructor could buy the com-
ponent parts. Another point that must be
considered is that manufacturers are in
the happy position of being able to make
any special component that might be
called for in the design of a new receiver,
whilst the constructor must use standard
parts that are on the market. Again,
manufacturers in these days are equipped
with- the most elaborate and accurately
calibrated measuring instruments by means
of which they can ensure that every receiver
produced is up to a definite standard of
performance.

PRESTON, FRA.

L

It will now be clear what I was “ up
against ”’ in designing the “ A.C. Quadpak.”
Knowing commercially-made receivers as we
do, we are not going to claim that this latest
set is better than the best of them, ;but
we do claim ‘that it is as good. In the
matter of price, it is less expensive than any
ready-made set we know of equal efficiency.
Moreover, the design is such that every
constructor who follows it can be certain
of producing a receiver that will performn
in every way as well as my original model ;
for that reason the *“ A.C, Quadpak” is
fully covered by the well-known and
absolutely unique PracTiCAL WIRELESS
Guarantee,

The Set’s Capabilities
No doubt the first thing that readers
will wish to know is what this set will do
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Fig. 1.—Circuit diagra

m of the * Quadpak.”

587 |

Fig. 2. —
T his view of
the ** Quad-
pak " shows
the compact
layout.

On any aerial of average efficiency it will
reccive CLEARLY and at FULL LOUD-
SPEAKER STRENGTH a minimum of
twenty stations. Actually, it has proved
itself capable of bringing in over three
times this number, but we prefer to give
a modest account of its performance so that
we can be quite sure that any person who
builds it, no matter in what part of the
country he lives, need not be disappointed.
It is sufficiently selective to eliminate the
local transmitter at any range, and to receive,
free from interference, any two stations
which are separated in frequency by the
recognized minimum of 9 kilocycles. The
“A.C. Quadpak ” has ample reserves of
volume, being capable of delivering nearly
three watts undistorted output; this
output is given not only on more or less
local stations, but also on the most distant
ones.

Three Controls Only

Another interesting point is that only
three controls are employed; these con-
sisting of one knob for tuning, another for
volume control, and a third for switching
the set on and changing to either wave.
length range. Reaction is entirely dis-
pensed with, as it should Le on all really
sensitive receivers designed for ¢ quality
reproduction, and complete control of
volume is effected by means of the variable

| resistance which serves to regulate the grid-

bips voltage applied to two variable-mu
pentodes of the very latest type. This
control, besides merely changing the out-
put volume level, allows the. operator te
vary the degree of selectivity and also
entirely prevents the possibility of detector
overloading when receiving nearby stations.

‘| The tuning knob drives a three-gang

condenser through the medium of a slow-
motion device and a 0-180 degree dial,
which is illuminated immediately the set
is switched on.
Operation of the ‘“A.C. Quadpak”
is simplicity itself and will present ne
difficulty whatever to, any member of the
household--this is an important point that
is too often overlooked by the designers
of home-constructed receivers. Inaddition,
the cabinet which we have specially designed

(Continued overleaf)
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for this set is so arranged that the controls
come very readily to hand, whilst the
tuning dial can clearly be scen without
the necessity for performing gymnastic
contortions.

*¢ Straight *> or Superheterodyne ?
Examination of Fig. 1, will reveal that
the circuit employed is of the ‘ straight »
variety, consisting of two variable-mu
pentodes followed by a leaky-grid detector
and a directly-heated power pentode.
This particular arrangement was decided
upon after much deliberation and experi-
ment, and although it is not of the kind
which is most popular at the present time,

we are convineed that it is more efficient |

than any other employing the same number
of valves. We say this after thoroughly
testing and experimenting with numerous

alternative circuits, including superhetero- §

dynes of nearly every type and variety.

We have found the superheterodyne far more §

diflicult for the home-constructor to adjust,
and for that reason it would be impossible
to guarantee that such an instrument
would give the same standard of results
when made by any reader. Even apart
from that consideration, however. the
circuit employed is at least as efficient
as a superhet having the same number of
valves, it is cheaper to build, and does not
suffer from one of the great bugbears
of the superhet—second channel inter-
ference. It has been claimed that the
superheterodyne is the only citcuit arrange-
ment with which a degree of selectivity
sufficient for present-day requirements
can be seeured. This is entirely and con-
clusively disproved by the * A.C. Quad-
pak,” which will compare favourably
with any superhet.

The Circuit

The circuit shown in Fig. 1, is obviously
a very straightforward one, devoid of all
* frills ” and unnecessary gadgets ; this is
not so purely by chance, but it has been
* pruned down” most carefully in order
to eliminate any component that was not
* pulling its weight.” No sacrifice in the
way of performance has been made in
simplifying the circuit and nothing has
been omitted that might have improved it.
The final arrangement represents the most
simple and effective one possible.

It will be seen that two variable-mu
high-frequency pentodes (to give them
their full name) are used in the first two
stages., and these are coupled together
by means of highly-efficient tuned high-

frequency transformers. Both H.F. valves-

receive their screening grid supply from
a common source, the centre of a 20,000-
ohm fixed potentiometer, but the anodes
and cathodes are effectively decoupled.
A 200.ohm resistance is included in the
cathode lcad of each valve, and this provides
the minimum bias voltage of 1.5, whbilst
an inercase in voltage, up to 40, can be
obtained by adjustment of the 5,000-ohm
variahle resistance connected between the
cathodes and high-tension negative. Under
the conditions at which they are operated
(with 100 volts on their sercening grids)
the V.M. pentodes act as “ long base ™
amplifiers, with a result that a very smooth
and even control of volume can be obtained
by means of the potentiometer.

Thorough- Decoupling

The detector-valve is coupled on the

usual leaky-grid system, whilst the outpnt
from this is fed on to the power pentode

~ PRACTICAL WIRELESS

through a resistance-fed transformer. The
30,000-ohm portion of the tapped feed
resistance is employed for coupling purposes
(the A.C. J ;

impedance of
the detector

12,000
ohms), whilst |
the 20,000)-
ohm portion
serves for

decoupling and is used
in conjunction with a
4-mfd. electrolytic con-
denser. The output valve, as can be
seen, is a direetly-heated pentode having
the remarkable maximum undistorted out-
put, of 3,000 milliwatts and a mutual
conductance of 3 m.a./volt.
of this valve is fed from the same 4-volt
winding as arc the heaters of the preceding
valves, and the correct negative grid bias
(approximately 17 volts) is obtained by
inserting a 400-ohm resistance between
the H.T. negative lead on the mains trans-
former and the centre tap of the 4-volt
winding. “To prevent any possibility of

Beanaeniee =
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LIST OF COMPONENTS FOR
THE A.C. “QUADPAK.”

One Peto-Scott “ Metaplex*’ Chassis, 16in. by
10in., with lin. runners.

i One Igranie “ Igranipak.’*

One British Radiogram Mains Transformer,
Type 55.

One Heayberd Smoothing Choke, Type 752.

Two Benjamin 5-pin Baseboard Mounting Valve-
holders.

One Graham Farish “ Snap’’ H.F. Choke.

One Bulgin * Transcoupler.’’

One Graham Farish 5,000 ohm “ Megite'

Potentiometer. H
One British Radiogram Component Bracket,
Type No. 22. H

Two Dubilier 6 mfd. Dry Electrolytic Con-
densers, 500 Volts Working.

One Dubilier 4 mfd. Dry Electrolytic Con-
denser, 500 Volts Working.

One Dubilier 50 mfd. Dry Electrolytic Con.
denser, Type 0281.

Two Dubilier .2 mfd. Centre-tapped Conden-
sers, Type BE3IL, with flexible leads.

One Dubilicr 1 mfd. Non-Inductive Condenser,
Type 9200.

One Dubilier .01 mfd. Tubular Condenser,
Type 4411.

OneLgébilier 1 mfd. Fixed Condenser, Type

One Dubitier .0005 mfd. Fixed Condenser,
Type 670.

Ten Watmel “ Hy-Watt’’ Fixed Resistances;
two 200 ohms ; one 400 ohms; one 1,000
ohms; three 10,000 ohms; two 8,000
ohms; one 50,000 ohms.

One Belling-Lee Baseboard .Mounting Fuse-
holder with 1 amp Fuse.

Two Belling-Lee Terminal Mounts.

Four Belling.Lee Terminals: marked “ A"’
“E” “L.S.+,” and “L.S.—,”" Type B.

One Heayberd Mains Flex.

Two Clix Anode Connectors.

Two Coils, Bulgin ** Quickwyre,”’ Flex, Screws,

etc.
Four Mullard Valves; two V.P.4, one 354V,
and one P.M.24M.
One Mullard Rectifying Valve, Type D.W.2.
OneR. & A.“ Challenger *’ Loud-Speaker Unit.
One Peto-Scott * A.C. Quadpak ”* Cabinet,

8 0 emopiaa e [ “ -
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Fig. 3.—A three-
quarler front view of
the * Quadpak’ as
seen from the right
hand side. Note the
neat and simple ar-
rangement of conlrol.

L.F. oscillation, a
: 50,000-ohm resistance
is inserted between the G.B. terminal on
the L.F. transformer and H.T. negative,
a 50-mfd. electrolytic condenser being in
shunt with both this and the bias resistance
to act as a safeguard against mains hum.
The priming grid is decoupled by means of
a 1,000-ohm resistance and a 1-mfd.
condenser, whilst a tone-correction device
(consisting of a 10,000-ohm resistance and
2 .01-mfd. condenser) is connected in parallel
with the loud-speaker terminals.

The power supply arrangements are
straightforward enough and consist of
the neccessary transformer used in conjune-
tion with a Mullard D.W.2 full-wave
rectifving valve. A single 30-henty smooth-
ing choke of only 300 ohms D.C. resistance
is used, so that the total available high-
tension voltage is rather less than 250.
Very complete smoothing is effected by
means of two 6-mfd. electrolytic condensers
in conjunction with those used for de-
coupling. As a result, mains hum is
entirely absent, and ecannot be heard
even when the receiver is untuned to a
signal.

Simplieity of Construction

The practical details of the ‘ A.C.
Quadpak ” have been worked out quite
as carefully as the theoretical ones, and
because of this the set can be made with
the greatest of ease and in a minimum of
time. The constructional work .is so
straightforward that it can. safely and
satisfactorily be undertaken by any reader.
A point which is of even greater importance
is that the three scctions of the gang
condenser are accurately * trimmed * over
the complete wavelength ranges, so that
all the constructor has to do is to make
slight adjustments " to three accessible
external trimmers to compensate for the
capacities formed by the wires connecting
the unit to the rest of the set.

You can order your parts now in readiness
for next week, when I shall give very full
and complete constructional details. Please
do not accept any substitutes, for if you
do there is bound to be a considerable loss
in efficiency.
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in Regard to High-Frequency Amplifying Circuits and Variable-Mu Working.

AST week I described ‘the method of
adding an S.G. amplifying stage to
the previous two (detector and r
L.F.) valves of the ‘ Progressor.” For
our preliminary experiments we connected
the S.G. valve to the detector on the tuned-
anode system, merely inserting a second
dual-range tuner in the anode -circuit
of the first valve. You have probably
tried this circuit arrangement now and,
after correctly ganging the two sections
of the tuning condenser, found that the
range of reception of the receiver has becn
considerably increased.  Stations which
were never previously received can now
be heard quite clearly, whilst those which
were not loud enough to be of entertain-
ment value now provide good loud-speaker
signals. If your aerial is situated within
thirty miles or so of a Regional station,
no doubt you will have noticed that the
signals from that station arc no louder than
before. This is as it should be, since high-
frequency amplification does not have any
effect on the signal strength of compara-
tively nearby stations, but gives consider-
able magnification to signals whi¢h are
verylwea.k when they strike the receiving
aerial.

Further Selectivity Experiments

I do not suppose you would find much
difficulty in ganging the tuning condensers,

odsd
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and after this had been done a distinct
improvement in selectivity should have
been observed. With the crocodile clip
from the pre-set
condcnser:  con-
nected to terminal
four on the aerial
coil, tuning should
cven be sharper
than it was with
the clip on the
very lowest tap-
ping of our origi-
nal tuner. Anin-
crease in selectivi-
ty can be obtained
by connecting the

clip to terminal
5, and this
should not affect
signal strength to
any maorked ex-

“Fig.3.—Showing how grid bias is applied to the V.M. valve.

AT A

Wavechrange
Snitch

LT=MT~

Fig, 2.—Above is the theoretical circuit of the first two valve stages in the *‘ Progressor.”
Below it is a pictorial arrangement which shows how the n:w compon:nls are connected.

»

$0,000 Ohm Polentamecer,

Fig. 4—These circuils show the connections for the polenliometer and
on-off switch when the V.M. valve is used as an input volume control.

tent on the medium-
wave band, but on long
waves it will reduce
the efficiency, and pos-
sibly make the recep-
tion of such stations as
Warsaw very poor. As
a matter of fact, the,
maximum efliciency.
on long waves is
generally secured by
taking the clip to
terminal 1: the de-
gree of selectivity is
not. then particularly
high, but is sufficient
or good long-wave re-
ception in most parts of the country.

There is another selectivity experiment,
which you might try before we change
over to tuned-grid coupling. Transfer
the two connections (from the anode of the
S.G. and the detector grid condenser)
from terminal 4 on the tuned-anode coil
to terminal 1. This will cause a certain
flattening of the tuning, but will probably
result in slightly increased signal strength.
You have now available three or four
different methods of varying the degree of
selectivity, and you will find it extremely
interesting to experiment with various
“ combinations ” of settings. By this
means an increased knowledge on the
subject of sclectivity will be acquired,
and you can find which particular settings
give optimum results in your own
circunistances.

Taned-Anode Disadvantages
I mentioned last week some of the

(Continued overleaf)
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(Continued from previous page)

disadvantages of tuned-anode coupling :
by this time you will probably have found
some more. Oune difficulty is that of obtaining
perfect. stability. In other words, uncon-
trollable self-oscillation is likely to set
in, with a result that as soon as the two
gections of the tuning condenser are properly
‘ganged, the set cannot be prevented from
oscillating, whatever adjustments are made
to the reaction condenser. Should this
trouble actually be experienced, it will be
interesting to try screening the lead from
the tuned-anode coil to the anode terminal
of the V.M. valve, and that from the same
coil to the reaction condenser. Both
leads can be screened by means of metallic
braid, which is made for the purpose by
several firms and can be bought for a few
pence per yard from all good dealers.
The braid is simply slipped over the con-
necting wire, taking care that it does not
make contact with the bared ends, and
a length of thin wire is bound round the
braid and connected to an earthing point,
such as to the aluminium screening plate.

The screening will probably cure any
self-oscillation that may be present, but
there is another little difficulty which might
manifest itself when tuned-anode coupling
is used. I refer to “ ploppy” reaction
control—oscillation starts suddenly and
with a “plop” after the knob of the
teaction condenser is turned past a certain
point. Such a state of affairs is also
generally accompanied by recaction  back
lash,” when the set does not start and
cease to oscillate at the same setting of the
reaction control. In any case of unsteady
reaction the matter ought to be fully
looked into, because optimum results can-
not be obtained under such conditions.
Two or three methods of improving reaction
control were deseribed in a previous article
of this series, but another one which is
particularly applicable in the present cir-
cumstances is to connect a fixed condenser
(of from .1 to 2 mfd.) between terminal
2 (the H.T. positive one) on the tuned-
anode coil and earth. A .1 mfd. condenser
is required for later experiments, so it
can be tried in the position just mentioned
in order to observe its effect. You need
not mount the component on the chassis,
but can simply place it beside the tuned-
anode coil and connect one of its terminals
to terminal 2, itaking a wirc !from the
second terminal and fixing it under the

Metallised Wooden Chassis
i?mrv,d & Ready For
lounling The Component’s.

PRACTICAL WIRELESS

flange on the aluminium screen.
‘You should now obtain perfect-
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ly satisfactory reception of a an.

large number of European,|”
stations.
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Changing Over to Tuned-Grid

ol

Coupling c

Our next experiment will

be to change over to tuned-’
grid coupling between the first

‘O00F Mid

two valves, and this entails®
only slight modifications to,

Athing,

the wiring. Al that is neces-
sary is clearly shown in the,

wiring plan at Fig. 1, and in the
new circuit arrangement atv Fig. »

/;\(S

2.1InFig. 1 all the new wiring is
clearly shown and can be dis-v
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0 00}8 s{ooole|ld,, {s(coo)s
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tinguished by making compari-
sons with previous drawings.

HEChoke £
L
5 .
Jelo @ &s

It will also ‘be understood, by
referring to the wiring plan,
that one or twonew components
are required ; a detailed list
of these is given elsewhere for

Iy
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easy reference. Fig. 1 shows
that the-wire from the high- k

o0

tension positive lead, which ’
was previously joined to termi-
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nal 2 on the tuned-anode

)
™6
3

coil i3 now taken to one side

o
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T
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of the new H.F. choke instead,
whilst terminal 2 is con-

"
!

LF Yansr \-

nected to earth, wia the

%gg 0O

~
|

It

screening plate. The crocodile
clip and flexible lead which BT

s R

were previously connected to
terminal 3 on the coil are

o
M

/ [

no longer required, and a wire ©
is taken from that terminal

L7

[

to the wave-change switch, so
that the latter component is ,

-

B o

now operative on both tuned.
circuits.

3 B p 50040
3 Ohms;
e

bacl Cobdlz: -0R03 wis
-

DF A¥
If you examine Fig. 2, the 2 2
general arrangement of the

tuned-grid circuit will readily

be understood. The tuning

coil in the anode circuit of the V.M. valve
has been replaced by an H.F. choke, a lead.
from the anode being taken to a tapping on
the coil through a small fixed condenser.
It is the object of the choke to carry the
H.T. current to the first valve and at the
same time to divert all the high-frequency
(signal) currents to the second valve by
way of the tuning coil. For this reason
the choke must have a high impedance to

Fig. 5.—For the benefit of those who are just com-
mencing the construction of the * Progressor,” the
above sketch will be useful, as it shows how the
chassis is marked off into 1-inch squares for easy

identification of component positions.

6 ) o, 2
o

%

Fig. 1.—The complete wiring diagram.

match that of the V.M. valve; it must
also be screened to prevent back-coupling
taking place between the choke and the
tuning coils.

After completing the wiring of the tuned-
grid circuit, it will be desirable to retrim
the tuning condensers, sinece the optimum
settings will now be slightly different from
what they were before. Just the same as
when employing the tuned-anode circuit,
you should try the effect of altering the
degree of selectivity by changing the connec-

| tions to terminals 1, 4, and 5 on the aerial

coil and to terminals 1 and 4 on the tuned-
grid (one.

ThlsI Effect of Grid Bias on the Variable-
u,

The next experiment I would like you
to try is that of applying negative grid biag
to the variable-mu valve. To do this you
simply remove the wire connected to
terminal 2 on “the first.(aerial) coil and in
its place fit a length of flex with G.B.
wander plug attached. Pass the flex
through a hole in the chassis and try the
plug first in the 1}-volt socket of the G.B,
battery, and then move it “ upwards ” in
13-volt steps. Your first impression on
applying the biasing voltage will probably
be that signal strength is immediately
reduced—the higher the bias voltage, the
greater is the reduction in strength, until
at a voltage of about 6, signals will probably
disappear altogether. But, in addition to

(Continued on page 536)
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\JT appears that to-day the pentode out-
put valve is not enjoying the popularity
which it deserves. The reasons for

this are interesting and worthy of con-

sideration. )
First of all comes the question of price.

To-day, a battery pentode valve costs

16s. 6d., as against 8s. 9d. for a small

power valve and 12s. for a

super-power triode. It is, of

‘course, scarcely fair to compare /

a pentode valve with a small

power valve on the score of

price, for even a ‘ low- con-
sumption ”’ pentode gives three

'times the output of a small

power valve, and yet its price

is less than twice that of the

‘small power valve.

! A fairer comparison can be

‘drawn between a low-con-

sumption pentode at 18s. 6d., and a

super-power triode at 12s. For ex-

lample, on referring to my valve
lists, I find that the P.M.22A pen-

In This Article the Advantages of the Pentode are Clearly Explained.

_NovemlEer 25th, 19§ —

[

By H. J. BARTON CHAPPLE, Wh.Sch, B.Sc, AM.LEE.

answered in part, for it has been shown
that a typical pentode valve actually

uses 34 milliamps. less H.T. than a super- -

power valve, yet gives 60 per cent. greater
output.

When comparing a pentode with a small
power triode on the score of H.T. consump-
tion, it is necessary to reduce the valves

the anode current, plus the auxiliary grid
current, then being approximately 6 milli-
amps., representing 600 milliwatts. The
actual high-tension currents of the two
valves for equal power are thus identical,
but a 100-volt battery can be used with
the.pentode, instead of 150 volts, an actual
saving of 33} per cent. in H.T. power.

Quality
Now comes the vexed question of
pentode quality. The general com-

plaint is that the tone is too high-
pitched and shrill. Now I admit
very readily that all pentodes
amplify the higher notes to a
greater. extent than do triodes, but

this statement must be qualified
by saying that if the pentode is
correctly used, the extra amplifica-
tion of the upper register only
adds to the brilliance of the over-
all performance of the receiver.
The trouble is that, in the great
majority of cases, pentodes are

tode can give an output of 600 regarded  with disfavour simply
milliwatts, while a P.M.202 super- 3 Point Swileh. because they have been heard
‘power valve gives approximately P under very wunfavourable con-
350 milliwatts—a balance of nearly ditions, The three most common
60 per cent. in favour of the pen- H;: faults on the point of quality are
tode, and for an extra cost of only 2;. 5+  frst, overloading; second, incor-
4s. 6d. Furthermore, even this Py rect load matching ; third, use of
4s. 6d. will be saved several times 3 an_unsuitable loud-speaker. .

over .during the life of the valve, Fig.1.—A very popular form of volume control for use in It is common knowledge to

when we take into consideration
high-tension economy. Let us work
this out. A typical three-valve set em-
ploying a screened-grid valve, a detector,
and a super-power valve will take about
'18 milliamps., including the 14 milliamps.

taken by the super-power valve mentioned

‘above at 150 volts H.T.
' The same set, fitted with the pentode
~xalve quoted, and operated again at 150
volts H.T., would take about 14} milliamps.,:
ds the anode current of the pentode at
150 volts H.T. is only 9.5 milliamps., and
the auxiliary grid current about 2.0 milli-
amps,

H.T. Consumption g

There is thus a saving of 3.5 milli-
amps., ‘which will make a substan-
tial difference to the life of the H.T. g
battery, for it represents practically i
20 per cent. less H.T. drain. Many
listeners keep some record of their
expenditure in H.T. renewals, and
‘they can soon convince themselves that
a saving of 20 per cent. in this direction
more than offscts the slightly higher price
of a pentode.

The second objection, namely, the larger |
H.T. consumption, has already been

conjunction with a variable-mu screen-grid valve.

to a common basis of output. Now a
small power valve operated at 150 volts
H.T. gives about 150 milliwatts output,
and takes 6 milliamps. anode current, or
900 milliwatts H.T. A similar output—
150 milliwatts—can be obtained from a
pentode when operated at 100 volts H.T.,

Penlode Valve
HT+ SR

A

7 -en
v ’.;‘-“" LY

1 Fig. 2—A potentiometer across the L.F. trans-
former secondary winding will avoid overloading

and distortion.

readers of PracTicAL WIRELESS
that one of the most important
advantages of the pentode is that it is a
much more sensitive type of valve than
the triode, that is to say, for equal power
output it requires a smaller grid input
voltage. Again, readers need hardly be
reminded that the effect of applying an
excessive signal to the grid of any valve
is to produce distortion—a distortion
which takes the form of harsh and
H.T+ unpleasantly shrill reproduction. It
is also clear that if a pentode gives
its full rated output for a smaller
grid input than a triode of similar
rating, it will be overloaded seriously
if the input applied to it is
sufficient to load the triode.

Yet I have found from experience
that this is what happens time and
time again. Pentodes are tried in
modern sets having efficient high-fre-
quency and detector stages, giving an
audio-frequency signal ample to load
a large super-power triode. Enormous
volume is obtained—and also shock-
G.B— ing distortion, and the blame is laid
on the pentode! If only some form
of volume control were incorporated

(Continued on page 534)
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THE “HI-LIFE” GIVES YOU 50.2% EXTRA LIFE

“yUP AND DOING *

50-27/ LONGER LIFE

This is a true illustralion of a test made by a famous
British set maker. He knew our reputation, he knew the
long life and high quality of Hellesen batteries, but he
made this test to convince himself. And the result showed
that Hi-Lif2 batteries give 50.2%, longer life than any
other. Over 40 years’ experience in battery manufacture
has produced this amazingly high standard of perform-
ance, has enabled you to buy 50.29%, longer life, greater
capacity and larger output at a price competitive with

any other quality battery on the market.

BRITISH MADE BY BRITISH LABOUR

BATTERY

Hellesens Limited, Morden Road, South Wimbledon, London, "S.W.19.

HI-LITFE
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CLASS B SIMPLIFIED/

a8l

THE

NEW RDI-A

EMAINS ngumai
+ FROM ANY

IBATTERY  SET),
'AT VERY LOW®
! USE OF ry

PM. MC.c UNIT
SPEAKER ¥ IN ONE

A latest type ROLA Permanent Mag-
net Moving Coil Speaker with
which is incorporated a coms
plete, roperly matched
"CLASg B amplifier. This
assembly,} when connected
with any Battery Set,
converts it to * Class

¢t HT. _F B’ output, increas-
! 3 ing the overall sensi-
g '| tivity of the set sev-
r l eral times, and in-
[} H | creasir:g ._tcel Power

Output or Volume up
E Just | to 5 times !
1CONNECT .

{TO YOUR SET!
YWITHOUT ANY'

1ALTERATION !; ! A

i 'l
SEND FOR IT ON 7 DAYS’ TRIAL

Send only 5s. for 7 days’ trial, if satisfied, pay balance
in 10 monthly payments of 7s. 6d. (Cashin 7 days, £3 11s,)

This Rola “ CLASS B '’ SPEAKER
AMPLIFIER UNIT can quickly
and simply be connected to
any battery set, and is complete
with Cossor, Mullard, or B.T.H.
*“Class B’ valve, with full in-

—— v — T ———— — - - -
The British Made WATE3|
N4 UNIVERSAL METER ls|
the wonly popular pricedu
instrument terting resisunceul
as weli as batterles, valvex,

circuit, and all components;

i
[
= 4 readings on one dial. 1 structions.
t

! SEND , I The result of adding this uult to your
[ ONLY | hattery set will be eguivalent in per-

. formauce, as regards richness of tone and
I "'" 7|dt"y’ "ﬂ"‘:" il Bn;h’ﬂeg: volume, to a high grade all mains set,
] l‘nmph" e paec n:e 'y 26 whilst at the same time retaining economy
' > grong y(&a.);m f‘;llﬂﬂ) - 181 1o battery consumption. Send deposit_

e e o e e o li  toxddyd
E. J. HERAUD, Ltd., Dcpt. P.33, Number One, Edmonton, London,

Branches: 78/82, Fore St., Edmonton; 77, West Green Rd., Tollenham;
34, St. James St., Walthamstow: and 139, Hertford Rd., Enfield Wash.

SAVE 50% «Jii ™
ONVALVES| |

362 are definitely as good as any high-
priced valves, ¢ They are NON - MICRO-
PHONIC, BRITISH ALL THROUGH and
FULLY GUARANTEED. Why pay double ?

Send for 362 post frec direct from the ’

makers if your dealer does not stock.

F 3627 BATTERY TYPE VALVES :—H,, HL & L., 3/6.}
Power, 4/-. Super-Power, 4/6. 8.G., 7/6. Var-Mu, 7/6.

Leglass B 9/-. " Pentodc type, 10/-.  (Metalised 3d. extra),

le 362 patent UNBREAKABLE METAL-SHEATHEDI!
IVALVES (BATTERY TYPES):—HL., 4/6. Power, 5/6.1
tSuper-Rower, 6/-, S.G., 10/-. Var-Mu, 10/-.

:" 362 " COMPLETE CLASS *“B '’ KIT AND VALVE, 23/6-

L:/3627 CLASS ‘"B COMBINATION SPEAKER, 50/-'y ;

Cash with order. Cheques and P.0.'s must be crossed and made payable to:—
THE 362 RADIO VALVE CO., LTD. {Dept. W. 28), Stoneham Road, London, E.5

GROSVENOR
A Camco Cabinet

of OQutstanding Design.

An attractively designed cabinet of
dignified construction to accommodate
all-mains or battery receiver and
speaker. Finished in selected walnut
veneer with a semi-matt polish.
£4.0.0. Write for catalogue or visit

at our showrooms.
CARRINGTON mtg.Co.,Ltd.
24 Hatton Garden,
London, E.C.1.

[
N.18

Post Frez from

Works : 8. Croydon. ‘ (l
Holborn 8202.

.- Y R 8 0 ) s I

Post in }d. tnvelope. I

- i

[RNEIOER= Y, L R -

1 Address... i

s AN
_'_-*------I---
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Fig. 3.— An easy

Penlode Valve
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that these optimum loads are
calculated to give the largest
output consistent with good
quality.

Vhen using a pentode out-
put valve, therefore, it is
essential to see that the load
impedance is of the correct
order. The first thing to do
is to ascertain the actual
impedance of your loud-
speaker. In the case of a
moving-iron speaker, the re-
sistance in ohms marked on

3
2
b3 3

method for controlling

the input to a penlode,

when R.C. coupling is
used.

IS THE BATTERY PBNTOf)E MIS-
UNDERSTOOD ?
(Continued from page 532)

—by a variable-mu valve for example, as
in Fig. 1, or a potentiometer across the
pentode grid input, as in Figs. 2 and 3,
overloading could be avoided, and quality
thereby greatly improved, whilo the ad-
ditional sensitivity of the pentode is still
available to give an extra fillip to weak or
distant programmes.

Load Matching

In order to obtain the maximum output
from a given valve, the impedance of the
load (that is the loud-speaker or combination
of speaker and choke or speaker and trans-
former) must bear a certain relation to the
impedance of the output valve. Valve
manufacturers usually state the  optimum”’
t ‘‘ best” value of load impedance for
each type of valve, and it must he noted

6.5~ the speaker may be taken

as representing the approxi-

mate impedance, while for

a moving-coil speaker, if

the actual impedance is not specified by

the maker, you can obtain an approxima-

115)10111 iby multiplying the resistance in ohms
Yy 1.

If the impedance thus found is not equal
to the optimum load of your pentode, you
must use an output transformer of suitable
ratio.

For really good quality it is best to
calculate the correct ratio, and this may be
dope in the usual way by dividing the
optimum load of the valve in ohms by the
impedance of the speaker in ohms and
taking the square root. Thus:—

Transformer Ratio=
Optimum Load of valve in ohms
Speaker Impedance in ohms
For those readers who experience a little

difficulty in caloulating the square root in
the formula above, the following table

should prove useful. Al that is necessary

November 25th, 1933

is to divide the optimum load by the
speaker impedance, and read from the
table the approximate transformer ratio.
Value of ¢ Optimum Load ) oqormer Ratio.
Speaker Impedance
Up to 0.75 0.75:1
0.75 to 1.25 i1t
1.25 to 1.75 1.25:1
1.75 to 2.25 15:1
2.25 t0 2.76 1.6:1
2.75 to 8.6 1.75:1
85toh 2:1
6 to 8" 27:1
8 to 12 3:1
12 to 20 4:1
20 to 30 5:1
30 to 40 6:1
40 to 55 7:1
55 to 80 8:1
80 to 120 10:1
120 to 200 12:1
200 to 300 15:1
300 to 450 20:1
450 to 550 226:1
550 to 800 25:1
800 to 1500 35:1
1500 to 2500 45:1
2500 to 4500 60:1
Penlode Valve,

5 ___-!'s‘

Fig. 4.—The simplest type of tone
control suitable for pentode valve
output working,

67/6

MOVING CCILS 32/6 - 87/6

May also be obtained without transformers if desired.
OTHER TYPES 12/6.42/-

TH!:'. BRITISH BLUE SPOT COMPANY LTD., Blue Spot House.
LONDON,

94.96, Rosoman Street,
*Prone :  Clerkenwell 3570,

Distributors for Northern Englan
(Shefficld and London), Ltd.,

Parsonage, Manchester ; ,

Rosebery Avcnue,
Tclzgm ms: * Bluospot,
Scotland and Wales :

estgate  Road,

45 P.M. 45/6

Cabinet in wainut or
mahsgany 62 P.M,

100, London Road, Sheffield : 22, St.Mary's
Newcasl]e—upon—Tyne
38 39 Clydc Plﬂce, Glasuow

E.C.
Isling, London. "
H. C. RAWSON

-CUT OUT THIS
FOR FREE
CATALOGUE

A caulogue (P.R.29.S.)
of uwe Spot
sent, post
in open
envelope }d skamp)
to any of the addresses
opposite.
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(MRMEWS ON
RECEIVERS

The Lissen Three-Valve All-Electric Model

ESPITE the growing interest in super-
heterodyne receivers there is still a
great demand for the simple

‘“ straight ” set of the 8.G.,-Detector-
Pentode type and, in point of fact, some
statisties recently taken show that during
last season more receivers of the latter type
were sold than of any other. For the
average listener we believe that the simpler
three-valve set gives all that is required—
volume in plenty, sufficient selectivity for
most purposes, excellent quality of repro-
duction and- simplicity of operation.
Additionally, of course, the three-valver is
inexpensive and within the reach of nearly
everyone.

The Lissen Three-Valve All-Electric
receiver which we have recently had on an
extended test employs the popular com-
bination of valves mentioned
above, and for performance,
beauty of appearance, and
most reasonable cost it will
take some beating. The set
is  of the self-contained
console pattern, being housed
in an attractive walnut cabinet
of the now popular horizontal ¥
type. The front of the %
cabinet is in quartered veneer
which is inlaid in a very
attractive and modern scheme,
whilst the speaker fret takes
the form of three squares
which give a distinctive
*touch.”

Wavelength Calibrated Dial
There arc only three con-
trols, and the centre one is
the tuning knob which drives
a two-gang condenser through
an illuminated wavelength-
calibrated scale. The
scale is set out in two concentric curves,
the outer one being. for long waves and
marked off in red figures, and the inner
one medium waves and calibrated in black.
Both scales can easily be read and were
found to be accurately calibrated. This
system of ecalibration is one which we
consider excellent, since it is ecasy to
use and will not become obsolete
if and when the wavelengths of the
European transmitters are * re-shuffled.”
To the left of the tuning knob is another
which serves as a volume control; it
operates simultaneously a reaction con-
denser and also a potentiometer which
serves to vary the bias on the first (Variable-
Mu) valve. This control was found to be
very effective and to produce a perfectly
smooth variation in volume from maximum
right down to inaudibility. A third knob
situated on the right is for wavechanging ;
by turning it in a clockwise direction the
coils are set to long waves, and turning it
anti-clockwise gives medium-wave recep-
tion. Our only point of criticism in regard
to the controls is that there is no on-off

switch provided on the panel, but-is fitted
in the mains supply lead instead.

Many Refinements
Turning to the back of the chassis we
find a series of screwed sockets into which a
screw is placed in order to adjust the
receiver for use on any A.C. mains voltage
- from 100 to 250. Beside these sockets there

are two others into which a wander plug is |

fitted in order to obtain either high or low
tone. This simple method of tone control

proved very effective, despite its rather |

Limited range, and one of the positions

was found to produce pleasant reproduction |

from any station.
Next to the tone control there are three
aerial sockets (into which the acrial plug

can be connected to obtain varying degrees

The New Lissen three-valve all-electric receiver.

of selectivity) and also a mains aerial plug
by means of which the sct can be used
without an outside aerial when desired.
There are also two sockets to which a
pick-up may be connected when gramo-
phone reproduction is desired. It will be
seen that altogether this Lissen receiver is
particularly well equipped and very adap-
table to every requirement. ;

Efficient Circuit Arrangement

The circuit follows standard practice,
and although it is on simple lines it has
obviously been worked out with thorough-
ness. Very ample decoupling and smoothing
systems are cmployed. and nothing is
skimped.. The aerial tuning circuit consists
of a winding loosely coupled to the tuned
grid winding, and the aerial can be con-
nected directly to its end, or through one
of two different capacity fixed condensers
when increased selectivity is called for.
An input volume control (which is ganged
to the reaction condenser) consists of a
variable resistance in the cathode lead of
the V.-M. valve. .Tuned 'grid coupling is

used betwéen the first two valves, and pick-

535
up terminals are included in the grid cir-
cuit of the detector. The latter terminals
are connected to the grid of the valve and

negative respectively, the grid leak
being connected to the “top ™ end of a
bias resister in the cathode circuit, which
comes into action only when a pick-up is
being used.
A resistance-fed transformer couples the
detector to the output pentode (a Lissen

- PT425) and an H.F. *“ stopper  resistance

18 included in the grid lead to the latter to
prevent any possibility of instability. The
pentode, by the way, is of the directly-
heated type, the other two being indirectly
heated, and it is biased by means of a
resister connected between the centre tap
on the L.T. winding of the transformer and
high-tension negative.

High-tension supply is provided by =a
Lissen U650 half-wave rectifying valve,
and the output from this is smoothed by
means of a large efficient choke and a pair
of 8 mfd. condensers. The mains plug is
fitted with a pair of .5 amp. fuses, so making
the instrument perfectly “ safe.”

Excellent Results

On test we found the receiver well up to
the high standard with which we associate
Lissen products. It was first tested on a
fairly good outside aerial situated some ten
miles west of Brookmans Park. During
the afternoon, and in broad
daylight, we found no diffi-
culty whatever in obtaining
signals of real entertainment
value from at least twelve
stations. The London trans-
mitters, Midland Regional,
North  Regional, Athlone,
Fécamp, Rome, Langenberg,
Warsaw, Eiffel Tower, Daven-
try, Radio-Paris and Huizen
could all be brought in at
excellent strength, and .in
every case the dial calibration
was found to be practically
dead accurate.” With the
aerial connectel to the
* medium selectivity »’ socket
the local stations caused no
interference at all, whilst by
transferring it to the “ maxi-
mum selectivity ’ position,.
tuning was so sharp that even
the locals had to be tuned in
with care.

In a later test after dark, there were
literally * stations all round the dial ’—
and most of them could be received at
real * programme ” strength. We employed
the aerial connection with which maximum
selectivity was provided, and experienced
no difficulty in separating any of the worth-
w hile stations.

With the Mains Aerial

In our final tests we made use of the
mains aerial connection, inserting the
plug into the least selective tapping socket.
Even then it was an easy matter to obtain
perfect reception of the local stations at any
hour of the day, whilst most of the powerful
European transmitters could be brought
in at good strength after dark. There was
ample selectivity and only the very slightest
trace of hum ; in fact, the hum was audible
only when the recciver was off tune, or
during a silent period in the programme.

We were very favourably impressed by
the Lissen Three-Valve Ali-Electric veceiver,
and at the modest price of £10-10-0, con-
sider that it represents exccllent value.
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| Build with
| Dubilier for

4 uF 4/6 each
6 uF 5/- each
8 uF 5/6 each

Condensers
designed for a
maximum pesk

voltage of

500 D.C.

Py

When you are considering the use of Electrolytic
Condensers in your Receiver do not forget that
the Dubilier High Voltage Dry Electrolytic Con-
densers are used by set manufacturers of repute
and recommended by set designers to be the
finest Condensers of their type it is possible to buy.

Therefore, spécify Dubilier when asking your
dealer for Electrolytic Condensers, and be certain
of complete satisfaction.

DUBILIER

CONDENSERS

DUSILIER COMNDENSER CO. (1925) LTD., DUCON WORKS, VICTORIA RD., N. ACTON, W2

e
We will tell you
how you can make your
own wireless Batteries by a simplified patented
process at an average cost of 2{3 for 60 volts.
You can make them for yourself and save money
and sell them to your friends and make money.
Many intelligent men and women are doing this.
One man made £960 in spare time omly. Send
to-day for definite proof of money earned and free
details how to start to:
The ENGLAND-RICHARDS CO., LTD,,
250, King's Lynn, Norfolk.

60 v BATTERIES

“ ENGINEERING OPPORTUNITIES"™ s g
Hand-Book showing the possibillties of various Engineering
Careers. It shows clearly and definitely the way in which
y;m may carve oaf u successful career i§1 your chosen branch

250-Page

of {ng, e of your age, OF €X]

It outlines Home-Study Coarses in all branches of Civil Mech.,
Elec., Motor, Aero., Wireless and  Talkie * Engineering,
and shows the casiest way to pass A.M.LO.E., A,M.],Mech.E.,
LEE., AMIAE, MIMT., GP.0., Matriculation, Civil
Service, and other Examinations. ¢ ENGINEERING QPPOR-
TUNITIES * is a unique Hand-Book that you should most
certainly read. Send for your copy to-day—FREE of any cost.
BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY,
390, SHAKESPEARE HOUSE. 29/31, OXFORD STREET,

LONDON, W.1.
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THE PROGRESSIVE EXPERIMENTER
(Continued from page 530)
the - drop in strength, it will be noticed

that tuning is sharpened.

If the H.T. battery is past its_prime of
life, it; is possible that tuning will not bo
sharpened——it might even become flatter—
and that reproduction will become “ coarse.”
This effect would be produced by feed-back
between the L.F. and H.F. portions of the
circuit, and a certain cure can be effected
by decoupling the grid circuit of the
V.M. valve. The method of doing this is
illustrated in Fig. 3, from which it will
be seen that a 50,000-ohm fixed resistance
has been inserted between the ¢ hottom
end of the acrial coil and the grid-bias
wander plug. In addition to this, a .1 mfd.
fixed condenser has been connected between
terminal 2 and earth.

You have now found that the volume
can be varied by changing the value of the
grid-bias voltage applied to the V.M. valve.
but you willappreciate that there are several
objections to the somewhat crude methods
which have been employed to achieve that
object. A far better system is that illus-
trated pictorially and in circuit form in
Fig. 4. Here a 50,000-ohm potentiometer
is connected between the positive and
negative terminals of the grid-bias battery,
a lead being taken from the slider, through
the 50,000-ohm fixed resistance, to ter-.
minal 2 on the aerial coil. It will be evident
that by rotating the knob of the potentio-
meter and so moving the slider over the
resistance element a perfectly even and
gradual variation of bias voltage can be
provided for the V.M. valve. The actual
connections for the potentiometer, fixed
resistance, and fixed condenser are shown
in Fig, 1, where the new components are
shaded so that they can easily be recognized.
Besides the new connections to the coil
and biasing components, it will be noticed
that the wiring to the two-point on-off
switch has been slightly modified. The
difference is that, instead of the G.B.+
lead being connected to the chassis, it is
joined to one terminal on the switch. The
reason for this is that if the previous
connections were retained, the grid-bias
battery would quiekly be exhausted by the
potentiometer, whose windings would con-
stantly be in parallel with it. When using
the new connections, the potentiometer is
automatically disconnected from the battery
when the set is switched off.

You will now find that the potentiometer
can be employed as a very useful and
distortionless volume and selectivity con-
trol ; as the knob is turned in a clockwise
direction volume is increased and the
degree of selectivity reduced whilst counter
clockwise rotation produces the very opposite
effect. In addition to simply rotating the
potentiometer, however, it will be found
worth while in the first place to obtain the
best voltage tapping for plug G.B. — 3.
If toc low a voltage is used, the control will
not be so effective, whilst if too high, it will
be more difficult to obtain the best setting.

LIST OF COMPONENTS REQUIRED
FOR THE EXPERIMENTS DESCRIBED
THIS WEEK.

One .Bulgin 50,000 ohm “ Compact ’’ Poten-
tiometer.

One Graham Farish 50,000 ohm * Ohmite ”’
Resistance.

One British Radiogram Component Bracket,
type 22.

One % Goltone’’ Screened H.F. Choke.

One T.C.C. .0003 mfd. Fixed Condenser,
type 34.

One T.C.C. .1 mfd. Fixed Condenser, type 50.

One Clix Wander Plug, marked ¢ G.B.—3.”
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 DISTORTION FROM A NEW ANGLE

The First Step Towards the Cure of Distortion Lies in a Definite Recognition of the Form It Takes. In
This Article the Author Tells First of All How to Determine What Kinds of Distortion are Present in a
Receiver, and Then Explains Their Cause and How to Remedy Them. By W. B. RICHARDSON
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M |

further down the scale so the notes with one

M D | | () - { -

-

EOPLE often say to me that their | Again, the bass notes instead of coming

sets are not working properly. * There |out full and deep may appear to be thin
is a lot of distortion,” they complain.

and lacking in ** punch.”

It is not nnusual

exception get
is the few notes at which the resonance

weaker. This exception

They then ask how to cure distortion. to find all these forms of distortion in one | occurs, = As these are passed they literally
It should be remembered that * dis- boom out. This test should be
tortion ”’ is a term which has a very wide ! I i made during the reception of
meaning, and unless the enquirer is a little i ] I “""I It simple passages when the real
more explicit as regards the particular ' lip “'x" et 7 state of affairs will be clearly
form it takes, it is very difficult to make a i Y ;'\)g!‘il T cdy noticed.
satisfactory suggestion as to a cure. Of 3 i \)-f“"}”}] ‘gr
course, some people find it difficult e . [{ {i o — False Bass
to describe the symptoms clearly. S { {l % L It is surprising
They simply know that the HE » e [ ') jisssaRiint s how listeners
receiver does not sound quite st / / W i} Ol were at one time
right, but cannot say in what par- Buresisiats (/3577 / . Vi) deceived by a
ticular manner it falls short of —HHIE ’/ SL A % / T T e “ boomy ” loud-
the accepted standard. For this ‘4 7 P Sy speaker into thinking they were
reason I am going, first of all, to X7/ % / e > ,,.,3\“{“ getting a true reproduction of
devote some space to an explan- / / /;,I’l,jm\\\ the bass. Of course, there is no
ation of how different forms of . 7% pd 7 SO getting away from the fact that
distortion may be recognized. 7/ D 7’;’,’& - both designers and manufacturers
Naturally a jrealization of exactly g 03 7P alike have been guilty in the past
how the reproduction differs from 8 of deliberately using resonating
the original means a definite 7 speakers 80 as to disguise a lack
step towards its diagnosis and / of bass response. Now, however,

cure.

How to Recognize Resonation
Let us take a simple case.

a receiver has a * gramophony ”
that is to say, it sounds something like one
of the early metal-horn gramophones.
This effect is most probably due to the
speaker resonating on certajn notes. Listen

Suppose

quality, The

receiver.

and so may the bass, but owing to a reso-
nant peak somewhere in the bass, this may
at first appear to be all right.
careful listening will soon tell you that it is

Fig. }.—A resonating effect may be
caused by the vibrating of a baflle-board

or a cabinet of too thin a material.

treble may be lacking,

However, l

the public are becoming more and
more familiar with true repro-
duction, and are not so easily
foisted off with the counterfeit.

Even if they cannot definitely recognize
where the difference lies they know when a
set is not doing justice to the programmes
being broadecast.

The opposite effect of the falling off

carefully when some just mentioned is that
simple music is being of an over-emphasis of
nileeiﬁ'ed and fn(ﬁtlce lif the high notes. This
all the notes of the scale o gives a high-pitched
are reproduced equally g ’\"\\ J over-brilliant quality to
well. You will most ¢ ‘ \ reception, although
likely find that a certain § again there is no de-
note bursts out much 2 \ finite harshness as there
louder than the others, r‘: N\ is when a speaker re-
so that when that par- sonates. The type of
ticular note is received it distortion I refer to is
comes out with a loud that which is commonly
* brassy ” sound. If associated with the use
this is somewhere near of an uncompensated

00 200 3I00 400 SO0 €00 TOO 800 900 (0€0 Jo00 FG00 7060 ntode output valve.

the middle register it
can be very objection-
able.

Sometimes a receiver

will have atendency to resonate on two

parts of the musical scale. One

spot may occur somewhere in the treble

and another in the bass. Careful
while different notes are being

will determine where the peaks occur.

A much more common though Iless
obtrusive form of distortion is that pro-
duced by a falling off of the response of the
set to notes at the upper or lower end of
the musical scale, or indeed to both: It
You may

is quite easy to recognize.
be receiving piano music, and

notice, especially if you know the piece
being played, that the pianist appears to

use the soft pedal on the treble

that is to say the higher notes do not
appear to be as loud as they should be.

FREQUENCY IN CYCLES PER SECOND

resonant

listening
received

you will

|

passages,

not so. If vou listen to a passage of music
which runs down the scale to the very lowest
notes, you will observe that as you get

Fig. 3.—Two transformers in ¢ascade should
not be of the same type, as any tendency

towards resonance
amplified by the other.

o000

in one will be greatly

Fig. 2.—Responsz curve of a speaker showing a tending to resonate at 800 cycles.

owever, I will not go
into details of its cause
until I have finished

these few paragraphs on the recognition
of the various forms of distortion.

¢ Attack **

A form of distortion which is presens’
to a greater or lesser degree with most
loud-speakers is lack of * attack.”
due to the inability of the cone of the
speaker to move rapidly enough to follow
the fluctuation in the current caused hy
the music being
is that the notes are slurred, and tend to
run one into the other.
impression that the musicians are tired
or lazy. 1 know many instances where
orchestras have been blamed for slovenly
execution when the fault lay entirely with
the speaker.

It is

received. The effect

It gives the

(Continued overleaf)
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(Continued from previous page)

Blurred or Muffled -Reception .
Probably ‘the most objectionable kind of
distortion is that known as wave-form
distortion.. This is caused by the signal
currents losing their original wave-form
in passing through the receiver. Naturally
this is more serious than any frequency.
distortion such as falling off or over-empha-
sis of certain notés as it means the notes
themselves are distorted. The result is
usually a discordant rendering of all tones,
although it may sometimes be restricted
to certain frequencies only. For instance,
a valve may be overloading on the heavy
bass passages in a musical item, but may
be working within its capacity where
the treble is concerned. This will, of course,
give rise to distortion of the bass notes,
but will give clear reproduction when
there are only high notes coming through.
Generally speaking, however, distortion
due to the mutilation of the wave-form is
manifested by a general roughness, blurring,
or muffled effect over the whole frequency
range. Extreme wave-form distortion

caused by serious overloading is known as |

blasting.

A tip worth trying in determining the
form of distortion present in a receiver
is to stand well away from the speaker.
In this way a better perspective is obtained,
and faults which are not evident to the
ear when close up are more easily recognized.
Having determined as near as possible
what kind of distortion is present, it re-
mains to discover the cause or causes and
to apply the necessary remedies.

Cause of Resonating Effects ) -
First let us take the case where the-speaker
resonates badly on one particular note.

PRACTICAL WIRELESS

‘I This may be caused by a variety of things.
| The - most - obvious is that the speaker

itself has a peak in its response curve.
Such a curve is shown in Fig. 2. ¥You
will: notice that at a frequency of - 800
cycles, the speaker in gquestion gives a
. greatly increased output, thus whenever
the musical note of this particular frequency
is received it will resound above the other
notes of the musical scale.

With modern speakers, it is rather

25 MFO

.

prasa. 0-10,000 OHMS

RECEIVER

-(—1 1

LOUDSPERKER

Fig. 4 —Simple tone control for reducing the
bass response of a speaker.

unlikely that there will be sufficient reso-
nance in the speaker itself to cause notice-
able distortion, but if there is any tendency
towards resonant peaks in L.F. trans.
formers or chokes in the set, and these
peaks happen to coincide in frequency with
the peak in the speaker then the total
effect may become very pronounced.

 Baffle Acting as a Sounding Board ]

Another cause which may accentuate
resonant peaks in the speaker is an un-
suitable baffle or mounting. - It may happen
that the natural vibration period of the

baffle coincides or nearly coincides with the
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frequency of the “ peaky’ note of the
speaker. the result being that when that
particular note is received it is over-
emphasised by the speaker itself, and then
magnified-again by the baffle, which-acts as
a kind of sounding board.

In-attempting to cure resonating in the
receiver a good plan is to first of all examine
the circuit and see if there are any such
likely causes of resonance as two L.F.
transformers of the same type in cascade,
as in Fig. 3. Obviously a resonant peak in

{ one will be greatly exaggerated by the time

the signal passes through the other. Re-
placing one of them by one of another type
or make is a step which is clearly indicated.
An output choke following transformer
coupling may also cause a repetition of
resonances in the transformer. A different
transformer or a different choke may be
tried with advantage. As regards the
speaker itself, little can be done to the unit,
but a different cone may cause an improve-
ment. Alternatively, the cone can
given a coat of thin cellulose enamel. The
reason for doing this is because the cone
may have a natural vibratory period within
the range of audible frequency. This will
cause a dithering or resonating effect when
a musical note of the frequency correspond-
ing to this period is reproduced. In treating
the cone the endeavour is to alter its natural
frequency so that it comes outside the
audible range.

The resonating caused by the baffle or the
cabinet to which the speaker is attached is
quite a common fault, and is due to the use
of material which is too thin. In the case
of a flat wooden baffle it should be at least
a half-an-inch thick, but naturally a cabinet
need not be quite so stout.

(To be continued)
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Constant Price

@® To handle a Graham Farish Com-
ponent is to realise in some degree
the meticulous care taken in their
making.
results

But you must compare

to appreciate the inner

superiority that lies ‘behind their
huge success. And, you may depend
on it, that superiority is unmistakable.
Would every expert designer of
every wireless journal prefer and
praise them otherwise ?
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(Continued from previous page)

upon inaccessible cavities in the body, and
especially the brain. It also has much
application in * beauty *’ operations. Many
operations hitherto complicated by fear
of infection or unavoidable loss of blood
have been made easily practicable by the
electric knife, which not only sterilizes
but seals off the lymphatic vessels, thus
preventing much of the usual bleeding and,
in addition, arrests the spréad of malignant
tissue.

When the oscillations are not concen-
trated into an arc for cutting purposes
by the use of small electrodes, but are caused
to traverse the human body in a wide
stream, there is no destruction of tissue
but merely a general rise in temperature,
the extent of which depends upon the
intensity of the field and largely upon the
wavelength employed. Many bacteria
grow and multiply readily at ordinary
body heat, but raising the temperature,
as by fever, kills them. The new * radio
fever ” is used in this way to kill certain
germs in the system by bathing the patient
in ultra-short waves.

Curious Phenomena

Many curious changes are found in the
properties of wireless waves as the fre-
quency is increased. For instance, a solution
of salt is not heated much by a wave of
5 metres. But a weaker 3.2 metre oscil-
lation causes considerable rise in tempera-
ture. Human blood is heated most by a
2.5 metre wave.

Heating of the entire human system
takes place most readily and with small
power under the influence of waves between
3 and 4 metres long, and it is thought that
the body has a natural electrical frequency
of vibration of this order. The electric
lamps mentioned earlier in this article,
which lit up when placed in a powerful
short-wave field, did so because their
filaments formed miniature receiving aerials
tuned approximately to the radiated wave.
The induced current was sufficiently strong
to make the filaments white hot, Human
aerials have a natural wavelength of about
4 metres in the case of adults, the figure
being smaller for children, and when
energized by nearby radiation of a corre-
sponding frequency a person vibrates
electrically just like an ordinary aerial.
The absorption of energy and consequent
rise of temperature differs with individuals,
due, apparently, to condition of the skin,
general health, and other factors scarcely
understood.

Whether the comparatively feeble radia-
tion from an oscillating receiver, built to
detect the 7-metre signals now being
experimented with by the B.B.C., can be
at all injurious to the listener is a question
that has been asked. The answer is no.
Therc is no need for more than ordinary
care unless the apparatus is designed to
produce very powerful oscillations, and
then only if they are concentrated between
two small electrodes between which is the
dangerous position.

Remarkable Curative Effects

I will not -.intrude my own theories into
this article, but will content myself with the
observation that after fifty years’ study
of the subject I believe the nervo-vital
force in man is electrical in nature, having
polarity, and when a bridge is established
between this and externally-generated
current remarkable curative effects ensue,
a fact T have demonstrated indisputably in
public and in my private practice, even in
cases of terrible paralysis.
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1934 WALNUT

HIS amazingly popular Peto-Scott

of British Homes.
iano trade.
rench polished. With motor-board,

Tone-arm with Pick-up, and Volume Control Complete
=—Automatic needle cup. Cash or C.0.D. Carriage Paid.

-
1 PETO-SCOTT C0., Lid,, 77, City Road, London, E.C.1.

Cabinet has -
brought the joys of the Radiogram to thousands fu
Built by master-craftsmen of the
Real inlaid, walnut; mortised, tenoned,
ready to take

your set, speaker and power equipment. Comes to

you with plain front, drilled

to your own specifica- [ *

tion or vignetted to take

panels, 14 in. by 7 in, 211

18in, by 7 in., 18 in. by 8 in. h

Baseboard depth, 14 in.

MODEL A ;

Cash  or 63 Balar’tﬁe in 11

¢. 0. D. Ll YOURS FOR ”'°": y f ’Salyé

Carriage and i 2

packing 2/6 extra. (Carriage Paid)
Bafle Board Oak or Mahogany

3/6 extra. no extra.
MODEL “B.” Standard 1934 Adaptagram with Double Spring

Motor, 12in. Plush-Covered Turntable, Automatic Stop, B.R.G.
6 cns.
+or 12 monthly payinents of 12/-.

MODEL ¢ C* A.C. Mains only. Standard 1934 Adaptagram Cabinet
~Collaro Induction Electric Motor with Tone-srm, Pick-up, Volume

and Controi in one Unit. 12 in. Plush-covered Turntable,
Auntomatic stop—Automatic Needle Cup. Cash or C.Q.D. 7
Carriage Paid .. .. . GNS.

D.C. Model Prices on application, ©°r 12 monthly'payme.nts ot 13/9.

THIS COUPON- BRINGS IT TO YOUR HOME

West-End Showrooms : 62, High Holborn, London, W.C.2.

Dear B8irs,—Please send me CASH/C.0.D./H.P. ADAPTAGRAM MODEL A/B/C/
for which T enclose £.............. Bostonone vunes d. CABH/H.P.

s

AD

----- mmmmamem———e| Send for #ce copy
Telephone: Clerkenwell 9406—77 of 1934 Peto-Scott
Telephone : Holborn $248. 1 Cabinet Catalogue.
| Also details of how to

........................... ¥ convert your present

:baltery sel inte _a

¢ powerful * Class B
o+ Pr. W. 2511733 Radiog mmf

777754 'l/llr//

HIGH’
I

FOR THE

“ORBIT”

%:D.210 Special Det.

with electrode inter- 3¢

nally shielded .... 5§/6
% V.8.210. Vari-mu 4
H.F.Amplifier..... 10/6
sk ¥.220. Multi-grid,
low consumption .. 12/6
H.210, Grid Det. or Os-
ciilation in Super-
hetse .0 0. S04, .. 4/6
L.210. 1st stage L.F.
Amp. or Anode Bend
Det., and Driver .. 4/6
P.220. Power Valve.. 5/6
PP.220. Super Power
Wellie o JE el - Bhb 6/6
P.X.230. | Super-Super
Power Valve .... T/6
$.6.210. H.F. Ampli-
fier. Low current
consumption ..... 10/8
Z.220. Multi-grid large
power output Q.P.P 12/6
B.220. Class “B”
Anode—anode load
14,500, A.C., power
cutput in milliwatts,
500 i iR 10/6
HIVAG VALVE GUIDE

SN it puts you right
when selecting the valves
for any type of Battery Set.

\WVAC

THE SCIENVEFEC
VALVE

PRI

2//7

‘ HIGH VACUUM VALVE CO., LTD., 113-117, Farringdon Rd., E.C.L

set ‘manufacturers

Why have many
chosen the Hywatt resistance for their

1934 sets? The answer’s simple. 'The
vwatt is the most advanced resistance
on the market : because

1. The element is wire.  This means
(a) much closer tolerance than in

the carbon type.
(b) fixed resistance value unchange-
able in operation.

2. Each turn is insulated. 'This makes
it suitable for high voltages and it M
will not break down. ade

3. Moisture proof and noiseless due to
welding of lead wire.

All of the 10 resistances in the

A.C. Quadpak are Hywatts! Turn

to the report of this receiver.

Please WRITE for folder, telling

you all about the Hywatt. to

WATMEL WIRELESS CO. LTD,,
Imperial Works,Hign Street, Edgware, London
Telephone : Edgware 0323.

in
all values
from I1—
50,000

ohms.

EACH.

IPONENTS
ST OUT OF ANY SET

CR.C.O4.
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= VISUAL TUNING INDICATORS

1 (Continued from page 513)
\ 2 3 This, the simplest
£ foatln of visual tm&illxg
3 indicator, is widely
hY re'Charge &  used in commercial

receivers, being the
simplest and one of the
most satisfactory. The
method of connecting
the milliammeter in
circuit is clearly shown
in Fig. 1. For best re-
sults the meter should
be one which reads up
to a slightly higher
current than the V.M,
valve consumes at
minimum bias; for
most types of battery
valves a 5 m.a. instru-
ment will be suitable,
whilst one reading up
to 10 m.a. is required
for A.C. valves.

The only slight dis-
advantage of this
simple form of visual
t;lmingl indicatgir is
Fig. 4—This is o that a lower readingis
photographic  illus- Obtained as the set is
lasted to here gration of the cathode tuned to resonance.

ray * tunograph.”’ For that reason it is

often preferred to paste

a new scale on to the meter which reads
‘ ““ backwards.” There is no need to calibrate

your L.T. here? |
a Block
plate-less
accumulator

would have

the scale at all, since the actual - current
readings are not required, but it is only
necessary to divide it up into a number
| of small divisions as shown in Fig. 2.

SUNDAY - 29 S 12 19 26 Other Meohsnical Sysioms )

; ere are innumerable other methods of

MONDAY - 30 6 13 20 27 ;meﬁhaniﬁaé ” v(ilsua.l tuning indicatOfs,

ut they all depend upon the same principle,

TUESDAY - 31 7 14 21 28 that js- the variation of the V.M. anods

current. me of them are so arranged

WEDNESDAY 1 8 15 22 29 thlat when til;::d current is at a minimum a

relay is ca to sw1tch on a light; the

THURSDAY - 2 9 16 23 30 light thllls comes ‘i 1%11 when a station is
; accurately tuned. e action may

FRIDAY - - ] Io 17 24 1 reversed so that the light shows only when

the set is off tune, and is extinguished when

SATURDAY - 4 11 18 25 2 a signal is accurately tuned in. Several

Amerlcan receivers employ ‘ shadow

tuning,” in which a shadow appears on an

illuminated celluloid window placed above
THE MANY ADVANTAGES YOU GAIN. the tuning scale. The shadow becomes
narrower as the set is tuned to a more

L. No bigger than your present accumulator, the Block v 3
powerful station, and resonance is thus

plate-less accumulator lasts twice as long per charge.

2. It reiains full charge when inactive and does not sul- indicated when t_he
phate. 3. It is far more durable (and is non-fragile). shadow reaches its ﬂe/’/ ecting late
4. It is CLEAN—and good looking (coloured bakslite narrowest point. 4
case). 5. It is free from all troubles directly due to the In_America, Whe,re 2, Y
use of grids. PRICE 2 v., 80 ah. 11/6 cAJXﬁB:a?ul;enf:; noded
the last fﬁw vears, 04%2‘2_,”
many other spec- LU,
H.T. ACCUMULATORS HALF USUAL SIZE. D] e dhaite b Bl ?}'”:—34”4'
Atlastwe are catching up with the overwhelming demand have been evolved,
for Block plate-less H.T. accumulators. Only half the size of but all are similar )
the ordinary kind (though standard capacity) they have in principle to those FFr
all the advaniages of accumulaters and all the compact, mentioned above. Fig. 5.—Showing the
cleanly, portability of dry batteries. electrode  arrangement
PRICE 60 v., 5,000 a.h.. 37/6 30 v.. 21/- Using the Cathode ;, k. “ Micromesh
Ray tube Tunograph.”

An  interesting

scheme which has recently become available
in this country is one whereby resonance is
indicated by an illuminated line behind a
7o darkened window. The length of the line
= is dependent upon the signal strength, and

it varies in precisely the same manner as
PLATE-LESS A CCu;.M‘.u LATO RS does the needle of the milliammeter pre-

: viously mentioned. This new system
T.A.S./Bb. 75. (Continued on page 548)
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A.V.C. SIMPLY EXPLAINED

The Different Methods and How They Function.

UTOMATIC volume control is em- |
ployed almost universally in modern
superheterodyne sets, so that when

listening vo a distant programme that is
subject to fading the volume is kept
practically constant. The way in which
A.V.C. operates does not seem to be widely |
understood, so it is my intention to describe l
its action as simply as possible.

In order to keep the strength of a signal |
steady it is necessary to decrease the |
sensitivity of the set when the volume |
tends to increase above that required, and
increase it when it tends to fall below that |
volume.

Now a very convenient method of con-
trolling the amplification of the high-
frequency part of the eet is by varying the
grid bias on the variable-mu valves, the
amplification being decreased as the negative
bias is increased.

We have now to find a method of obtaining
the negative bias voltage from the carrier
wave of the station being received, and
this is done by rectifying the carrier-wave |
current in a manner similar to the rectifica- |
tion of A.C. for use ag a high-tension supply. !

By J. E RICH

the carrier wave by a low audio-frequency

signal being impressed on the grids of the l

H.F. valves.

By carefully adjusting the values of the
components in this circuit the negative
potential applied to the H.F. valves will
keep the signal quite steady except when
the maximum amplification: of the set is
incapable of bringing thelvolume up to the
required strength.

For the A.V.C. to be operative for a
decrease or increase in strength, the anode
current must be continually flowing in the
diode anode circuit A, then should the
signal grow weaker the anode current will
be reduced in this circuit, and the potential
developed across the load resistance Rs will
also be reduced. This decreasc in bias on
the H.F. valves will causc an increase in
amplification, and so the volume will be
steady.

The minimum bias on the H.F. valves is

ed by means of ordinary bias resistors
between the cathode and earth line of the

C2. valve in question, and
l"_ is of such a value that
erid enrrent cannot flow.

Delayed Diode Method e i il 7o LA Seages
The accompanying illus- Ay Az

tration shows the circuit

used for delayed-diode <, # c c

AV.C. using a double-

diode valve. The amplified & o

high-frequency oscillations AR NN 4

are applied to the tuned 7 4 P

circuit L; C;, and normal i L H "

signal rectification occurs <= >

at the diode anode A,. 'LC‘4 e R I A A

The resultant L.F. poten-
tials are produced across T

showing the

APs g &
complete circuit arrange-

the potentiometer P;, which 7 N W
acts as a manual volume .o,C0 Cirucs
control as well as a diode

load resistance. The L.F. oscillations are
passed on to the audio-frequency valves for
amplification in the ordinary manner.

The high-frequency voltages produced
across the tuned circuit are also applied to
the diode anode A. through the small
coupling condenser C,. This anode, how-
ever, is held at a negative potential with
respect to the cathode by means of the
potentiometer network R;, R,. Rectifica-
tion therefore cannot take place at this
anode until the H.F. potentials are greater
than this voltage, when the anode will
become positive with respect to the cathode.

This negative bias is known as the delay
voltage, and it prevents the A.V.C. becoming
operative until the signal strength reaches
a predetermined value, so that the sensi.
tivity of the receiver will not be impaired.

Now, if an extra strong signal is received,
the high-frequency oscillation applied to
the anode will reach such a magnitude
that the anode A; will become positive,
and anode current will flow through the
load resistance Rs, and develop a potential
across it, so that the end marked X in the
illustration will become negative with respect
to the earth line.

This negative potential iz fed to the
control grids of the variable-mu valves
through the decoupling resistance R,, with
the result that the amplification of these
valves is reduced. The condenser C, is
important, as it prevents the variations in
bias potential due to the modulation of

Variabie -Mu. Valves

AANAWAY
oF ment for automatic

volume control using a double-diode.

When using the kind of A.V.C. just

described, it is essential that several stages |

of H.F. are used, or otherwise the potential
developed for biasing will be too small.
The potential required is often as much as
20 volts when dealing with a loud signal.

Delayed Amplified A.V.C.

Another method of A.V.C. is known as
delayed amplified A.V.C., and this kind is
suitable when the available high-frequency
amplification is limited.

The valve that is used for this type of
circuit is the duo-diode-triode. One diode
is used for normal rectification, the triode
portion for normal L.F. amplification, as
well as for supplying potentials to the
second diode, so that considerably amplified
potentials are available for A.V.C. purposes.

It will be obvious that as the sensitivity
of the set increases as the signal strength
is reduced, that the set will be at its maxi-
mum sensitivity when it is not tuned to a
carrier wave, with the result that the set
is extremely noisy between stations.

A method of quiet A.V.C. is sometimes
used, but the extra circuit complication it
involves is seldom worth while in practice.

Another method of suppressing the exces-
sive amplification is to have a local-distance
switch, by which we can reduce the maxi-
mum amplification when tuning by increas-
ing the minimum -bias values on the H.F.
valves.

a result, reproduction over the whole

SUPREMACY |

No. 1.

Acoustically
Pertect
Cabinets!

The cabinets in which Celestion
Moving Coil Loudspeakers are housed
are acoustically designed as part
of the speaker and not only as an
attractive article of furniture.  As

range of frequencies is of the highest
Celestion quality.

Itis such attention to detail that
puts Celestion in .the forefront of
modern loudspeaker design. The
name Celestion stands for high-
quality reproduction combined with
unfailing efficiency. Celestion speakers
can be supplied to match any set or
type of output.

Ask your dealer for a demonstration, or write
for full details.

PPM 39 Cabinet Model £3 10 0
PPM 9 Chassis Model £1 15 0

Celestion Ltd., London Road, Kingston-on-Thames-
London S8howrooms ¢ 106, Victoria St., London, S.W.1.

MODEL PP.M.39 |

i

i

THE FOREMOST NAME
IN ISOUND REPRODUCTION
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r—EASY PAYMENTS—
“There’s no place like HOLMES.”

The first firm to supply Wireless parts on easy

payments, Nine years advertiser Iin Wireless
Press. Thousands of satisfled customers,

EPOCH SPEAKERS

Monthly Pay-
Deposit. ments.
SUPER DWARF .. .. 23/6 4/4 5 of 4/4
20th Century 35/-. 4/10 7 of 4/10
1lin, SUPER 45/«  4/11 9 of 4/11
B5.P.M, 84/« 7/8 11 of 7/8
Lissen Skyscraper 4 ..112/6 10/ 11 of 10/3 |*™
Lissen Super-Het Kit ... 8/17/6 16/ 11 of 163
EXIDE H.T. Accum.,
“120v. L L ..l eo- 6 9ot g8
BLUE SPOT. 29PM. 32/6 4/5° 7 of 45
ATLAS ELIMINATO
No. 0€A25 .. .. 59/6 5/. 11 of 5/6
B.T.H. Pick-up 25(- 4/8 5 of 4/8

Parts for any Kit Set. Any make of Speaker.

New Qoods Obtained for Every Order.
Send us a list of the parts you require and the pay-
ments that will suit your convenience, and we will
send yot a definite quotation. Anything Wireless.

H. W. HOLMES, 29, FOLEY STREET,
Great Portland Street, London, W.1.

'Phone: Museum 1414.

1DAYS' FREE APPROVAL!

H.T. ELIMINATORS AND
TRICKLE CHARGERS.
BRITISH THROUGHOUT. .2 YEARS’ GUARANTEE.:
A.C. models incorporate Westinghouse metal
rectifier and aspecial power supply for illuminating
tuning dials. Trickle charger 15s. 0d. extra.

Catalogue free from actual! manufacturers:

D.C V.M.C. RADIO COMPANY, ] AL
(s 154, Holmleigh Road, %
15/- 30/-

LONDON, N.16.
No Trade Discounts.

MAKE MONEY with an ADANA AUTOMATIC

45/

PRINTING MACHINE

Thousands of users are making an excellent
living printing for local Tradesiren, Sports
Clubs. &c. Extreme simplicity. Govern-
ment Depts., Printers and Big Stores are
large users. Prints any matter from a
Label to an [llastrated Magazine.
Fully illustrated instructions. Write for
illustrated details and samples of work.

« EASY PAYMENT TERMS. -
Depots : 107, Ileet St London, & 60, Oldham St., Manchester.
D.A.Adana, Dept. PRW1 Church St., Twickenham,

RADIO SUPPLIES
Send your list of Radio needs for our quotation.
Kits, Parts, Sets, etc, Everything in Radio
stocked, prompt delivery. 7 days’ approval. Qata-
logue free. Taylex & Standard Wet H.T. replace-

ments stocked.
N. TAYLOR, 9, GROVE ROAD, BALHAM, S.W.12

not bioadcast YOURSELR?

BEABON'S GREATEST NOVELTY. Home
Microphone. You epesk in one room—rvoice
comes over the Radlo in auother. Easy to
connect—fits any set. No extras required.
Just connect, press button and speak. Causes
endless fun at parties. Complete
with 15 ft. flex and full instruc-
tlons. Post free 5/6.

Send for FULL NOVELTY LIST
HUNTER"S (Dept. P.R.Y

5 6 304, Edgware Road, London, W.2

FEL-ECTRIC ELIMINATORS
from 39J6 AC. 120v. 12 MA.

UNEQUALLED::::

—QUALITY
—SATISFACTION
CLASS “B” AMPLIFIER UNIT, 28/-.
Ask your dealer or write for lists.
FEL-ECTRIC RADIO, GARDEMN K ST, SHEFFIELD.

GRIPSO

PATENT PUSH=ON
EARTHING CLIP
* TO'FIT %" PIPE

THE ‘GRIPSO ‘COY.

28VICTORIA ST. LONDON. § W.{

POST
FREE

e

T

TCS

d in our Laboratory __|

BY THE PRACTICAL WIRELESS TECHNICAL STAFF.

WEARITE COMPONENTS
IT might be thought that the frame aerial has now
no further application to modern radio reception.
but this is actually far from the case, and there are
many occasions where the use of this type of aerial
may be of the greatest value. For instance, in dis-
tricts where man-made static is very troublesome a
frame aerial may often be used to the greatest advan-
tage. It is also fonnd that on certain parts of the
coast, where morse interference is experienced on
certain stations, when the frame aerial is used the
station may be received clear of interference, The

lh‘e

manner of using a frame has, of course, already been
explained in these pages, and the two aerials illus-
trated herewith are products of Messrs. Wright and
Weaire. The super model has the two sections (medium
and long wave) wpund on separate frames arranged
at rlght angles. The change-over is effected through
the medium of a substantial rotary switch with an
extension rod to bring the control knob outside the
actual frame. Terminalsare fitted to the base, and the
frame may be rotated through 180 degs., so that it
may be orientated for any desired station, It is wound
with Litz wire, and covers wave-bands ot 180-590 and
900-1,950 metres. The popular model is wound in
the usual series fashion on one frame and covers
bands of 180-598 and 880-2,300 metres. A wave-
change switch is also fitted to the base of this aerial.
The first-mentioned type costs 42s,, whilst the smaller
one costs only 323. 6d. The tuning capacity foreach type
is .0005 mfd. The 7-pin valve-holder, which is illus-
trated, is made from a high-grade bakelite moulding,
and is rather unique in shape. Special types of spring
sockets are employed which provide not only a good
grip on the valve legs (either solid or spring type)
but also furnish a really sound electrical contact.
The terminals which are fitted are soundly locked and
the heads of these are provided with a slot, 50 that
they may be tightened with ease. They are equally
suitable for battery- or mains-operated valves and
‘will prove absolutely trouble-frce in use. The price
s 1s.

NEW BULGIN H.F, CHOKE
A NEW addition to the range of chokes manu-
factured by Messrs. Bulgin is known as the
Junior. This is encased in a green moulded case
similar to the well-known S.(:. choke, but in the new
model the total height is only two inches, A similar
terminal arrangement is provided, namely, one at the
lower end and one situated centrally on the top.
The choke itself is wound on a short length of ebonite
tube and is in two sections. These are filled with

On the left is the Wearite

S.F.l. frameaerial, and on

rightthe P.F.l. Below

is the neat 7-pin palve-
oider.

enamelled wire providing %uite a high inductance
with a moderately low D.C. resistance. This was
measured in the mode! submitted and found to be
only 380 ohms. The price is 2s.

GRIPSO ACCESSORIES

THREE interesting Gripso accessories areiliustrated
at the foot of page 547, and they represent

respectively an earthlng clip of the push-on variety,

a patent expanding earthing clip and an {ndoor
aerial hook insulator. The first named is intended
for fitting instantly to any type of pipe, and it is
provided on the inside with two polnts which embed
themselves in soit pipes, thus making a very sound
connection. The lead to the receiver is taken from the
terminal on top of the clip. The size of this component
is such that it forms best contact on a pipe §in. in
diameter. The expanding clip has no provision for
fixing the earth wire to it, but this is threaded through
the hollow centre of the clip, and is passed between
ome side of the clip and the pipe to which it is
attached. The wire is thus firmly held. and makes
solid contact with the pipe. The wing nut on top of
the clip may be tightened up to reduce the size of
the clip so that it will clamp tightly round a pipe
having a diameter from %#in. to §in. The advantage
of this clip is, of course, that the earth lead itself is
in contact with the pipe. The hook insulator is
provided with a strong pin, which may be forced into
the picture rail or wall, and the aerial wire is then
passed round the clip where it is firmly held. and by
using two or three of these at equal distances round
the wall the aerial may be kept taut, and will present
aneatand tidy appearance. Asixpenny carton contains
12 of these clips. The push-on clip costs 4d., whiist
the patent cxpanding clip costs 6d.

MAGNAVOX SENIOR P.M. SPEAKER
THE Magnavox speakers are, of course, well known
to all radio enthusiasts, although there is little
in their appearance to-day to identify them with the
original tall horn type of speaker which not so mang
years ago was recognized as the standard upon whic!
loud-speaker performance was based. The present
form of Magnavox is on more or less standard lines.
although there are still many features incorporated
which render the Magnavox in a class by themselves.
The magnet structure, for inmstance, is larger than
usual, and is made up on the composite system, the
(Continned overleaf)
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magnet itself being made from a chromium alloy,
and the pole piece being made from high-grade cobalt.

' No spider appears in the centre of the cone, the sus-

pension device being attached to the rear, and is
designed in such a manner that the cone is extremely
The transformer, which is
bolted to the chassis, is of generous dimensions, and
has a number of coloured tapping points, which provide
for matching with practically any type of valve from
triodes with an impedance as low as 1,000 ohms up
to pentodes requiring a load of 19,000 ohmes, in addition
to Class B and push-pull circuits. The finish is in grey
cellulose, and the speaker is enclosed in a dustproof
bag with an ornamentai gold silk front which enables
it to be placed direct behind a baffle without the
necessity for covering this first with artificial silk or
other maferial. Tested for sensitivity, it was found
to be exceptionally high in this direction, quite good
signals being obtained from a single valve (pentode)
receiver, At the extreme ends of the musical scale
the tailing off was found to be nice and gradual and of
such a rating that adequate high and low-note response
is obtainable without any subterfuges in the way of
introducing resonances, etc. The bass notes are
particularly matural and not due to any bass thump,
with the result that the drum in a dance band, for
instance, can be heard in a remarkably clear tone
without iutruding in any way. Speech is particularly
pleasing and crisp, and the general effect, when the
speaker was used on a high-quality receiver, was one
of finely bhalanced and. unforced tone. We can
thoroughly recommend this speaker to those who
require a high-class component. The makers are
’Beg‘jia%:in Olfllectric, Ltd., and the price of this model
3 £3 3s: 5

MAGNUM L.F. TRANSFORMER

AN intermediate frequency transformer for super-
heterodyne receivers is announced by Messrs.
Burne-Jones and Co., It is fitted with
adjustable trimmers having an insulated bush in the
top of the metal screening so that adjustment may be
made by means of a long wooden rod or similar device
withoutintroducing hand-capacity effects,etc. Variable
coupling is provided between primary and secondary
windings so that an adequate band-pass effect may be
obtained to suit the particular receiver. The finish is
in grey cellulose, and the price is 10s. 6d. It may be
obtained for chassis or baseboard mounting, and the
exact type required should be stated when ordering.

NEW H.M.V. RECEIVER

ANOTHER addition to the range of H.M.V. re-
ceivers is announced and is worthy of mention
at this point. It is a six-valve superheterodyne
portable fitted with a moving-coil speaker and a
Q.P.P. output circuit, thus bringing the receiver into
the eight-stage class. In addition, it is fitted with
automatic volume control. The mukers state that they
have  endeavoured to produce in a self-contained
battery portable receiver the characteristics of the
radio section of the ninety-five guinea radio-gramo-
phone, and it would certainly appear from the speci-

fication and the theoretical circuit that they have .

succeeded in their object. The dial is calibrated with
the names of the principal stations, and the principal
circuit details are as follows : A combined first detector
and oscillator. Cold valve (or dry rectifier) for second
detector—automatic volume control. Two frame
aerials. Permanent magnet speaker with special
diaphragm, capable of doing full justice to the 1.25
watt output stage. Gramophone switching arrange-
ment to enable the receiver to be used for the repro-
duction of gramophone records. A total of 1,445
separate parts are stated to be used in the construction
of this receiver. The price is 156 guineas.

So_{nc of the Gripso components described on page 546,
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X to men who
want careers

NCEMENT

‘

In the sign language
of the
Broadcasting Room

this symbal mecans

“Announcement.’”

ANND

The 1.C.S. Radio Courses cover every phase
of radio work, from the requirements of the
youth who wishes to make wireless engineering
.his career. to the man who wants to construct
and maintain a broadcasting set for his home.

The Radio industrv is progressing with
amazing rapidity. Only by knowing thoroughly
the basic principles can pace be kept with it.
Our instruction includes American broadcasting
as well as British wireless practice. It is a
modern education, covering.cvery department
of the industry. '

OUR COURSES

Included in the I.C.S. range 'are Courses
. dealing with the Installing of radio sets and,
in particular, with their Servicing, which to-day
intimately concerns every wireless dealer and
his employees. The Operating Course is vital
to mastery of operating and transmitting.

There is also a Course for the Wireless
Salesman., This, in addition to inculcating the
art of salesmanship, provides that knowledge
which enables the salesman to hold his own
with the most technical of his customers.

We will be pleased to send you details of
any or all of these subjects. Just fill in, and
post the coupon, or write in any other way,
stating which branch of Wireless interests you
—the information you require will be forwarded
at once.

d Qeh

Internationai Corr Is, Ltd.,
Dept. 94, International Buildings,
Kingsway, London, W.C.2,

Without cost, or obligation, please send me “full
information about the Courses I have marked X
COMPLETE RADIO
RADIO SERVICING
RADIO EQUIPMENT
RADIO SERVICING AND SALESMANSHIP
WIRELESS ENGINEERING
WIRELESS OPERATORS

jsQua@a@apa]

ievesoan s ninroare ARfciisosea

Nameeoiaao..

Zlidis 6 _ooe T O e e e O S (R O A
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= CATALOGUES
=== RECEIVED

To save readers trouble, we undertake to send on
catalogues of any of our advertisers. Merely state, on
a postcard, the names of the firms from whom you
require catalogues, and address it to * Catalogue,”’
PRACTICAL WIRELESS, Ltd., 8/11,

(ev. Newnes,

Southampton St,, Strand, London,. W.C.2, Where
advertiserg -make a charge, or require postage, this
should be losed with ications for catal No

other correspondence whatsoever should be enclzs.ed. ¢
WATMEL RESISTANCES

EARS of research work and practical experience -

place the house of Watmel in a unique position
for the manufacture of high-class resistances, and the
new Hy-Watt wire-wound resistance is a good example
of this firm’s scientifically designed products. Wound
on a former of ceramic porcelain, the iron-free resistance
wire is unaffected by temperature changes and will
stand considerable.overloading without deterioration.
~The element, ‘which is electrically welded to the lead
wires, is coated with a special heat-resisting enamel.
The result is a highly efficient resistance having the
advantage of a wire-wound element of high wattage
rating, and designed .for use in voltage dropping.
decoupling, biasing, etc., and costing no more than
resistances of far less reliable design and composition.
The new resistance is made in all values from 1 ohm
to 50,000 ohms, 3 watt rating, price 1s. A descriptive
leaflet, on which is printed a useful chart for aiding
in resistance calculations, can be obtained from
- Watmel ‘Wireless Co., Ltd., Imperial Works, High
Street, Edgware, Middlesex.
TRIOTRON VALVES
TRIOTRON valves are so well known that they

need little introduction, but to! those readers
who have not tried them in their sets we would recom-
meml a very useful booklet just issued by Triotron
Radio Co., I.td,, Triotron House, Bloomsbury Street,
London, W.C.1. In addition to giving complete
information regarding each type of valve in the very
comprehensive range which is now available, it also
inctudes several popular types of circuits to enable
you to obtain the best results from the valves. A
technical appendix gives some useful information
explaining in simple terms the working of auto-grid
bias, decoupling, etc., and a selection of hints and tips
on better reception. Allinterested readers are advised
to write for a copy of this booklet to the address
given above. - !

TUNING INDICATORS
(Continued from page 544)

depends upon the use of a miniature
cathode ray tube which may be connected
in the anode circuit of the variable-
mu valve in one of the methods shown
in Fig. 3. The tube itself, which is the
¢ Micromesh Tunograph,” is illustrated
in Fig. 4, whilst its electrodes are diagram-
matically represented in Fig. 5.

hanges in anode eurrent to the variable-
mu valve cause different voltages to be set
up across the deflecting plates of the
“Tunograph.” and these, in turn, vary the
length of the illuminated line which appears
on the anode.

The filament of this new tube takes
from .85 to 1.0 amp. at .5 to .6 volts and
cannot therefore be operated very economi-
cally from an accumulator. In addition to
this, the  Tunograph > does not function
when the H.T. voltage is less than about
180, so it is of chief value for use in mains
receivers. In such sets, and where the
heater voltage is 4, the filament is con-
_nected to the 4-volt supply through a 4-ohm
fixed resistance. In fitting this interesting
tuning indicator into a receiver, it should
be placed somewhere near to the tuning
dial with its anode immediately behind a
small window consisting of ground glass.
In order that the illuminated line should
easily be visible, even in bright sunlight, it
is also a good idea to recess the window
slightly or to use glass which is of a greyish
colour.

ORDER NEXT WEEK’S

Special Enlarged

Christmas  Number
NOW !

Novemiser -'ZSthi 1933

_—— -

EASY TERMS

The very latest Radio Sets, Loud-speakers,
and Kits supplied on the lowest monthly
terms. Strict. privacy. Prompt delivery.
- Al Carriage Paid. Price List FREE.

New BLUE SPOT CLASS B OUTPUT

STAGE (just released) including Osram B.2}

Valve. Cash price, “or 5/~ with order
and 8 monthly payments of 5/4.

Cash With Monthly
Price Order Payments

LISSEN. SKYSCRAPER
"All-Wave 4-valve Kit,
with valves, tunes from
12 to 2,100 metres.
World-wide reception
-guaranteed .. s,

New BLUE SPOT - §9PM

- > UNIT,with transformer.-

he finest permanent
‘magnet unit available)

EXIDE W.H.RIGH-TENSION
ACCUMULATORS (120
volts. 5,000 M/A). The
cheapest and best high-
tension supply where
mains are not available

New ATLAS MODEL CA25
H.T.ELIMINATOR, out-
put 25 milliamps, 4
tappings 60 -

BLUE SPOT PICK-UP, in-
cluding tone arm and
built-in_volume con-
trol. his is one of
the finest pick-ups on
the market F

b Estd. 1925 ™.

LONDON RADIO

112/6 10/« 11 of 10/3

59/6 5/« 11 of 5/6
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I1 OAT LANE-NOBLE STREET-LONDON.E-(-2.

NO/
L GETTING

Instantly you get astonishing new clarity
of reception by connecting up the AIR-
CLIPSE in place of your present aerial,
Selectivity is amazingly improved. The
Airctipse is not another gadget—not a
condenser. It is an auto-inductive aerial
that_filters incoming signals. It eliminates
lightning danger; disposes of untidy svires;
fits inside or outside the set.

A delighted user writes :—** Sensitivity
was far above what 1 expected from it. My
friends are also much impressed.””

AUTO-INDUCTIVE AERIA

FOR AC.MAINS AND BATTERY SETS
If wnoblainable locally, order direct from

AIRCLIPSE LTD., 182, VAUXHALL BRIDGE RD.,
LONDON, S.W.1.- : -"Phone : Victorin.5022

BROV_PAT. 937713
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RADIO CLUBS>
AND SOCIETIES

Club Reporiz should not exceed 200 words in length
and should be vreceived First Post each BMonday
morning for publication in the foll g week's fssue.

SLADE RADIO

A lecture, entitled ‘‘ Gas-filled relays,’”’ was given
by Mr. F. Inchley, of the General Electric Co., Ltd.,
at the meeting last weck. After dealing briefly with
rectifiers and rectification, he went on to the thyratron
or gas-filled relay and described how these valves
work, A demonstration was then given (D.C. and
A.C.) showing the current through the valve and how
the grid can take control. Another showed how the
relay can control lighting or power, and in this case
it was explained that a great saving in usage of current
ean be made. The inversion 230 D.C. into 4,000 A.C.
50 cycle without mechanical means was also shown,
This is done by means of two gas-filled relays, the
circuit for which was fully explained. A demonstra-
tion was also given of an apparatus which counted
rcrsons passing in one direction, but would not respond
f they passed In the reverse direction. It was also
shown how various coloured lights affected photo
elcctric cells. The lecture proved to be one of excep-
tional interest and was greatly enjoyed by those
present.—Hon. Sec., 110, Hillaries Road, Gravelly
Hill, Birmingham,

SMETHWICK WIRELESS SOCIETY

At the mecting of this society, held at the New
Talbot Inn on Friday, November 3rd, Mr. F. Inchle{,
of the G.E.C., gave details of the new Osram Catkin
valven. After tracing the development of the valve
from the early days, he described how the idea of
using a metal envelope arose. The abolition of the
glass container enables a greater degree of heat to be
applied in manufacture to dispel occluded gases, and
provides a ready means of rigid and comstant con-
gtruction. Other improvements in the cathode, the
capping and base were described. Details of manu-
facturing processes involved were {llustrated by
lantern slides. Finally, Mr. Inchiey compared the
new valves with their glass counterparts and main-
tained that the Catkin was at least equal to the best
glass valve made.—Hon. 8ec., Mr. E. Fisher, M.A.,
33, Freeth St., Oldbury, Nr. Birmingham.

ILFORD AND DISTRICT RADIO SOOIETY
On Thursday, November 2nd, a party of bers

SCRAP YOUR OLD TRANSFORMER

Bring your set up-to-date by changing over
to a modern “ Parallel Fed ”’ inter-coupling
unit. This change will give you improved
quality of tone and conspicuously uniform
_ amplification from bass to treble. The
ob Tue | “Transcoupler ” is a universal type for use

)

i SPECIFIED FOR THE { after any valve and incorporates the

: e A_c, QUADPAK ¥ | necessary wire wound resistances and
1

; ]

1

condenser in a handsome bakelite case.
Easy to fit. Connect as shown below in place of old

transformer and simply add on earth connection.
Send for 80-page Catalogue No. 153 N. Enclose 2d. postage.
A.F.BULGIN & CO.,LTD., Abbey Road, BARKING, ESSEX.
Telephone - = » « Grangewood 3266-3267.
London Showrooms : 9-10-11, Cursitor Street, Chancery Lame, E.C.4.

as described in this issue.

yisited the Osram Works at Hammersmith, where
the jatest types of valves were seen in the various
stages of manufacture. The Catkin type were naturally
of particular interest, and the unique construction
was closely followed in all the processes. Then the
transmitting valve department was visited, where a
number vi water-cooled valves were examined, in-
cluding the latest C.A.T.14,500 kw. valve, which
consumes no less than 15 kw. in the fillament alone.
The visit concluded with the visitors being entertained
to tea. Later in the evening, at the Society’s club-
room, Mr. G. L. Deal, of the Mullard Wireless Service
Co., Ltd., lectured on ‘‘ Modern Radio Practice,”” and
this was illustrated with a number of good lantern
slides. The varions forms of automatic volume
control, classes A, B, and C amplification, and the
new types of multiple valves were among the subjects
dealt with, the whole of which were of great interest.
It was emphasized that the home constructor must
acquire technical knowledge if he wishes to kceg in
touch with_latest advances In radio practice, which
will become even more complicated shortly.—Hon.
Sec., Mr. C. E. Largen, 44, Trelawney Road, Barking-
side, Hford, Essex.

HACKNEY RADIO AND PHYSICAL SOCIETY

At our meeting on Monday last Mr. Gilbert gave an
interesting talk entitled °‘‘Seienium Cells.’* After
briefly explaining how selenium was obtained, and the
modern methods of applying it to form a light sensitive
bridge, the lecturer explained that as the amount of
light falling on the bridges varied so its resistance to
an electrie current varied, and this fact made it possible
to use the bridge to operate a relay. We were then
shown many methods of making up a light-sensitive
circnit. Thelecturer had alarge %uantity of apparatus
with him, ranging from a small radiovisor experi-
manter’s kit to a large bridge of the type used for
operating street lighting systems. All the apparatas
was demonstrated, and a large number of lantern
slides shown to illustrate the lecture. In a practical
way these showed the many uses to which the apparatus
can be put. Details of future meetings will be gladiy
sent to aby local reader of PRACTICAL WIRELESS on
request to the Secretary.—A. F. Rogersom, Hon.
Secretary, 19, Sewdley Street, Clapton, E.5.

FULHAM AND DISTRICT RADIO AND TELEVISION

SOCIETY

Having obtuined a few new meémbers the abave
society i3 endeavouring to increase the number, and
by doing so to foster the interest In Television and
ultra-short-wave reception in this society. Interested
readers residing in the neighbourhood. are invited to
‘Write Yo' the Hon. Sec., A. L. Nagels, 267, Fulham
Court, London. S.W.6.

Electradix Bargains

THE BAYTERY SUPERSEDER
makes H.T. from your L.T.
2.volt battery, rectificd and
smoothed. Gives 3 tappings
and lasts indefinitely. A boon
to those who are not om the :
mains.l %edm':eei from

£3/15/-. Now an By
Guaranteed. 37/6 o -

MICROPHONES %, I/-

Marconl WJT Trans.,, Hand-
Mike, 15/-; Pub. Addreas Ame-
plion, £5;° Brown’s, 2;
Broadcast Siudio Western Elec-
tric, £18: Marconi-Relsz, £26;
Siemens Ribbon, £18; B.T.H.
Moving _Coil, _£5/10/-; Mouth-
pieces for G.P.O.,, 10d. each;
Micro Buttons, 1/-; Pendant
Mikes, with cord, 5/6; Wrist
Mikes, 15/-; Ring Pedestal ——
Mikes 18/6; Lecture Mikes, 63/-;

Unit for AmpHier making, 3/-.
DEAF AIDS. For those hard
of hearing, the lowest-priced ald b M’ﬂ
ts our Hear Easy Pocket Set at o
18/6, complcte. We are able to offer Brown's Ailds
to the ve deat at a greatly reduced price. These
comprise his Aural Box for use in church or at the
talkies, The Ossiphone, which can be conmected to
a radio set for the totally deaf.

THE FRENOPHONE, a glass disc gramophone
amplifier of sounds that is a scientific instrument

¢ We're Floxite and Solder~ | The Set is now working—
the reliable pair ; Sost like NEW |

+ Pamous for Soldering— Withount Fluxite and Soldez
known everywhere | What WOULD you do?’?

See that Fluxite and Solder are always by you

—in the house—garage—workshop——anywhere

where simple, speedy soldering is needed.

ALL MECHANICS WILL HAVE

FLUXITE

i 25, of wonderful "interest, £5/10/-.
N e D B IX MIFHANTA, 10 IT SIMPLIFIES ALL SOLDERING

.C. an .C. 19/6,
is the latest A.C. TEST METER. Wonderfully low s e o
psricc for 4 Bakelite-Cased M.T. Meter, T4-v., 150-v., All Ironmongers sell Fluxite intins: 4d., 8d.,

300-v., and 2 ranges of m/a,. in one. Vest-pocket size. 1s. d4d., and 1s.8d. Ask to see the FLUXITE

Can be panel fixed.” Sec ” P.W.’”” Test Report, June 24th. POCKET SOLDERING SET—complete with
. TRU-VIEW CAMERASCOPES, full instructions~—7s. 6d. Ask also for our
] h?ROWN'Sv double lens, ’°2“;' leaflet on HARDENING STEEL with Fluxite.
g, T T 2l
| Telescopes, Cooke monocylar prism
R.F. wm}) Qi’nile distance scale, 7} in. FLUXITE! LTD'

long, weight 3} 1hs., 17/6. Naval

Gun Sighting Telesgopes, inter- (Dept. w'P') ROTHF‘RHITHE’ S°E'16-
nal focus-ring 24in, long, 2 in. dia.,
weight 6 lbs., magnification 6, for short and long range.
Cost £25. Sale, 17/6, Smaller Spotting Telescopes,
17 in. x 1} in., 26/-. i

OH ASSIS for Set Builders : .Alf-Metal Base Chassis,
fitted 2 valve holders, all ‘drilled for Brownie compe-
nents, 3/6. Loudspeaker Fret Silk, 12 in, X 12in
1/-; 24 in, X 24 in., 3/-,

i PARCELS of experimental odd coils, = I
magnets, wire chokes, o )

1 switches, terminals, eto., post free.

1 O lbs, Tf=; 7 Ibs., B/-. 1,000 other [}

¢ smagenins! Wi ewe St st TUNGETAEL RO B

Electradix Kadios. 218, Upper Thames St., London, E.CA.
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"ORBIT”
MAINS UNIT

Perfcct Contact. Pertect Insulation.

Satistaction and Safety are assured all who
use ““CLIX * as specified.

CLIX INSULATED SOCKETS

‘These sockets are perfect for metal chassis work or

sub-baseboard mounting.

Completely insulated and

fitted with strong screw

terminal for connection.

LIX Socket is of the Clix
patented resilient type.

INSULATED
S8OCKET with
terminal 21 d.
Without terminal
2d.

The socket portion is
specially designed for
use with the Clix
¢ Master ”’ Plug.

There are over 30 Clix
perfect contact components

COMPLETE described in Folder “ N.”
Sent free on request.

LECTRO LINX, LTD.,

79a, Rochester Row, London,S.W.1

PLUG AND
SOCKET

Old type resistances and grid leaks are an actual
leak in the efficiency of your set until they die.
That crackle is probably a death rattle—so fit ERIES
NOW. They NEVER fail. Erie Resistors {and
Crid Leaks) are unique. They are the last word
in resistors. They are specially impregnated so
they will never become noisy.  That's why they
are recommended.  Look for the Kits of Eries on
your dealer’s counter; just the values you want—
easily selected; all colour coded and labelled.

ERIE

IMPREGNATED
RESISTORS

Write for new Colour Code Chart FREE: -
R ADIO RESISTOR €O.,1. Goldes Square, Piccadilly, London, W.1
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TICAL LETTERS FROM
PRaCTCAL LTS

The Editor does not necessarily agree with opinions ‘expressed by his correspondents.
All letters must be accompanied by the name and address of the sender (not necessarily
for publication).

-An Appreciation from South Africa

Sie,—I was very pleased with the
presentation set of B.A. spanners and
thought you may like to know how we in
this far-away corner of the Empire appre-
ciate these little gifts, which are very
difficult to obtain locally.

I should like to see published an A.C.
all-wave three, with one of the new H.F.
pentodes, a detector and pentode output.
I am sure many readers in this country
would appreciate it, especially now that
we can link up with the Mother Country
through Daventry.

Hoping to see the A.C. all wave three
described in an early issue and thanking you
for many hours of pleasant reading.—J.
Bosmax (Standerton, Transvaal, S. Africa).
A Berlin Reader’s Complaint

Sir,—In No. 54 of PracTicAL WIRELESS
(September 30th, 1933) I read a paragraph
entitled * The Freedom of the Ether,”
and am surprised that you should publish
such a paragraph. First, it is untrue that
our ‘“‘ Volksempfinger >’ permits its owner
to listen only to the Deutschlandsender
and to the local transmitter. A listener
living * 200 miles or so off the Deutsch-
landsender who is able to hear this station
with his V.E. inust be able to receive
foreign stations of similar power, and there
are plenty of such high-power transmitters.
I can assure you that the V.E. receives
up to fifteen foreigners in the evening.

The steps which are to be taken to
prohibit owners of other types of sets
from listening to foreign broadcasts have
not been taken and will never-be taken.
I can tell you that I often listen to English
programmes with my windows wide open.
I like the English programmes very much,
and there will never come the police to
take hold of me. I never heard anti-
Nazi broadcasts from England. Those
of our other beloved neighbours are so
silly that German listeners don’t waste
their time with such nonsense, but for-
bidden it is not !

The true reason for the great effort
that is made to spread the V.E. is only
the will of our government that every
German family shall be able to partake
in great events of general interest. None
shall be excluded, and therefore the sets
are produced at a very low price. Four
hundred thousand sets have been given in
order as yet, Do you not believe, too,
this is a very good mark ?

I hope I will never see any more of
such unbelievable paragraphs in your
paper, which are only apt to make your

readers angrv.—HARRY FarLr (Berlin,
Nariendorf).
[Unfortunately we cannot accept the

statements of our correspondent, conditions

in Germany to-day are such that we prefer

to rely upon our oun judgment rather than

%spired, fettered, and Hitlerised opinions.—
D

Our Short-Wave Feature

SIr,—I thank you for your letter indi-
cating possible causes of the trouble I was
experiencing with- my S.W. set. I now
believe this was due to the inductance
of the transformer primary being reduced

by D.C. through it. Anyhow, by using
parallel feed to the transformer, the
trouble has disappeared and the set is
now quite stable. I have now given up
taking all wireless papers except PRACTICAL
WirELESs. My particular interest is in
short-wave work, and your paper gives
me more real help in this than any other.
I hope you will find opportunity to extend
this section, and publish a really useful
list of short-wave transmissions, including
amateurs and commercials. —W. E. HuGHES
(Seaford).

“All about Fixed Condensers >’: A Correetion

SIr,—A glirst  error Cccurs in -my
article regarding the capacity of a plate
condenser, which appears in the November
4th issue. -

In stating that the capacity varied
inversely as the square of the distance I
had in mind, the electrostatic force existing
between the two plates instead of the
charge producing this force. As you know,
the force does follow the law of inverse
squares. The capacity is, however, inversely
proportional to the distance. Ihad forgotten
for the moment that the capacity of a

parallel plate condenser equalled :— A4 q

mfds., otherwise I should not have made
the slip, for clearly from this formula
halving d will merely double C.

W. B. RicHARDSON e

CUT THIS OUT EACH WEEK

DO YOU KNOW?

—THAT a condenser having a larger value :
than 4 mids. should not be used following a
valve rectifier in 2 mains unit unless the valve
makers recommend a higher value.

—THAT to enable a frame aerial to be used
with ganged coils a small aerial in series with
an adjustable coil should be employed so that
matching is possible. L

~—THAT when trimming a receiver employing
a ganged condenser unit one trimmer should
always be kept at its minimum or as near that
value as possible.

—THAT ghe metal coating of mains vaives
should not be joined to earth under any con-
dition. It should be connected to the cathode
of the valve.

—THAT 1tailure to observe the above rule
may result in damage to the valve due to the
short-circuiting of a pias resistance.

—THAT care should be exercised when pur-
chasing flex tor supplying the heaters of a mains
receiver. It this is of the multi-valve type
there will be a current of many amps passed,
angd thin flex will result in a voltage drop.
—THAT when all the usual tests for mains
hum have failed itis a good plan to alter the
position and angle of the mains transtormer.

NOTICE.

The Editor will be pleased to consider articles of a
practical nature suitable for publication in PRACTIOAL
WIRELESS, Such articles should be writlen on one side
of the paper only, and should contain the name and
address of the sender. Whilst the Editor does not hold
himself vesponsible for manuscripts. every effort will be
made to return them if a stamped and addressed envelope
i8 d. All correspond tnlended for the Editor
should be addressed : The Editor, PRACTIOAL WIRELESS,
(,Jrfob é\'ewnea, Ltd., 8-11, Southampton Street, Strand,

Owing to the rapid progress in the design of wireless
apparatus and to our efforts 60 keep our readers in touch
with the latest developments, we give no warranty that
a lmmtus described in our columns i3 not the subject
of letters patent,
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TRICSSON 31 LF. Transformers List price,
173. 6d. New and guaranteed. Our price,
25, 8d, post free U, K.—Pioneecr Radio, Coptic St.,
London, LA
JEPAIRS TO ANY RADIO APPARATUS. Quick
service guaranteed laberatery tested. Loud-
speakers, transformers from 4/-.. Blue Spots 5/-.
New Coues titted to moying-coil spe.nkers Eliminators,
Volt/Amp meters, Mains transformers, etc, quoted for.
Repair Dept. C.—Weedon Power Link Radio Co. 5
1185, Earlham Grove, London, E.7. Maryland 4344.
'ANTED good Modern Wireless Parts, Sets,
Eliminators, Meters, Valves, Speakers, ete.
Spot Cash Waiting. Send or bring. We pay more
than any othér Dealer, Open 9—8.—University Radio,
142, Drummond 8t., Hampstead Rd., N.W.1.
OUTHERN RADIOQ'S Wiretess Burg,.xlus —Set
manufacturers’ guaranteed surplus,
ARIABLE Coundensers.—Lotus 2-gang 0.0005,
compiete with dial, knob, eseutcheon, 8/6; all
ganged condensers are fu]]y screeued with trimmers
and boxed ; Hydra block comlemcrs, new, 16 mfd.,
"+2+8+2+1+l 1,000 volttest,7/s each; -lmfd.,Z/(S
2 nfd.; 1/9, 1 mf l/
ADIOPHON E "Volume Controls and Switeh.
50,000 and 10,000 ohms, 3/3 each (list 16/6).
ELLESENS 8 mld., Elect:rolytic Condensess, 3/6
each, 4 mfd., 3/- each.
PEAKERS.—Permanent nagnet, 28/- (llsted
49/6) ; D.C, mains energised, 2,500 to 6,500 ohms,
complete with humbucking colls and transformers,
1646 (list 39/6); G.E.C. Stork speakers, compiete in
wagnifieent cnbmet 19/6 (listed £3/15); Ormond
s)wakers, complet,e in cabinets, 10/- (listed 25/-);
Biue Spot, 100 U, 13/8 (Hst 37/6). Magnavox D.C,,
2,500 ohuns., 18/- each (lst 39/6).
CONSI?RUCTORS' Kits,— lieady Radio Meteor
screen grid 3-valve kit, less valves, 26/-; with 3
Mullard valves (P.M.12a, PM2DX P.M.2a), 49/-
(list £5/7/6); Universal Radio 3~valve kits, ready
nssembled on chassis, 12}6 (Usted 45/-).
EADY Radio “303 A Kits, complete with
cabinet, M.C. spcnkcl' less valves, £2/5; with
3 Multard valves (B.M. 1L. F., PM.2D.X.,, P.M.2),
£3/5 (list £6/17/6).
EADY Radio Meteor “ A’ 8-valve Screen Grid
Kit complete with cabinet, M.C. speaker, less
valves, £€3/7/¢; with 3 Mullard valves (P.M.124,,
P.M.2D.X., P.M.2.A.), £4/10 (list £8/7/86).
EADY RADIO ST.400 Kits, as specified by
Scott Taggart, £2/19/6 each (list £4/17/8);
Mullard Radio for Million 3-valve battery kits,
complete with 3 Mullard valves, £3/3 (llst :6/2/6),
all kit brand new fn original sealed car
ARCONI 1034 Pick-up No. 14, 26 - (hst 32/6);
Ferranti Chokes, C.T., 20 Hys 15 m.a., 6/0
‘each ;Ug)t 35/-); H.AMLY. volume controls 1/6 ‘cach
list 12/
ECE1IVERS.—Burgoyne 3-valve battery trans-
portable sets, complete with valves, batteries,
secmulator and speaker, £3/2/6 (list £7/19/6), new in
cartons.
LL Goods Guaranteed New and Perfect and Sent
Carriage Paid.
LEASE Nete.—Wo have opened branches at
271-275, High Rd., Willesden Green, N.W.10,
and at 46, Lisle 8t., w.c , where callers are mrdmlly
invited to inspect our large stocks of wireless bargains.
Please send all post orders to 323, Euston Rd., N.W.1,
OQUTHERN RADIO, 323, Euston Rd., London,
N.W.l(ue.erunen 8t. Tube) *Phoue: Museum
321.
ELFORD Radio—Latest Kits, Leading Mukes,
Lowest Prices. Author's specified kits ** Orbit
Three,” 70s. ; 8T500, 80s. ; Altematnes, 508.; AW,
Television Rgcener 50s.; R & A” Challengers,
21s.~List3 Frec—5 Queens Place, Hove (Trade
Supplied).
ANTED FOR CASH new or secondhand Wireless
Parts. Send yours, stating reasonable prices.
Will call London districts. Note: We can supply all
types A.C. Valves at 50 per cent. off list prices. _Also
large selection of Parts and A.C. Sets in stock, Write
your wants,—Mildmay Radio Exchange, 24, Mildmay
Grove, London. N.1. ’'Phone: Clissold 5001.

PATENTS & TRADE MARKS

Kwas PATENT AGENCY, LTD., 146b, Qu. Victoria
Street, E.C.4, offer ** Advice Haudbook ' and
Consun.stwua free. 47 years’ references, Write, qall,
or ‘phone (Ceatral 0682). Director,

C.I.M.E., Beg. Patent Agent, G.B., U.8.A,, and Oaunda

Write for Ilustrated
Cataiogue of

Radio-Gramo-
phone Cabinets
o} exclusive modern
design, made by
craftsmen in highly
figured Qak, Walout,
or Mahogany, post §
free. Cabinets made
to order a speciality .
Malcr under licence |

of the
HOWE BOX
] BAFFLE.
Recommended by
the B.BC. Full
details on request. X

GILBERT

Cabinet Maker,
SWINDON, Estimales free.

Ex(.lml

=
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JEARL & PEARL,  All the following bargains
guaranteed new goods. Cash or C.0.D. Carriage

EW Model Famous Lincoln Stewart Permanent
Magnet Moving Coll Speakers, with Universal
Transformer for m.xtchmg all type, output valves
including Class B. Over 2,000 already sold to, Prac-
TICAL lvg/m:m:ss readers, List price, 47/6—special
priee,
RITISH GENERAL Aerial Bandpass 10 K.C.
tuning unit with full eonstructional detalls for
bailding Bandpass 3 receiver. List price, 14/6—
limited stock to clear, 3/11.
ATIE Usiversal Mains Transformers, luput
200-240 A,C., output 60 m.a. tappings, 350-0-850
2 volt 2 amps, ‘C.T. and 2 velt 3 amps. CT.
Shrouded Maide for Set Manufacturer, worth 35/-;
to clear, 12/11.
URPLUS HMV. 3 gang .0005 mfd. Variable
Condensers with drum-drive, beautifully made
in one piece to avold back-lash—to elear, 7/11.
EARL & PEARL, LTD., 190, Bishopsgate,
London, E.C.2.
MAI\b Transformers and Eliminators repaired or
altered, at an average price of 5s., carriage
extra. (,hokes, 2s. 8d.—Satchell, 197, Victoria Dock
Road, E.16.
\'ERYTHING to make your own transformers
(mains and push-pull), chokes.and coils. Lists
free—Lumen Electric Coy., 0, Scarishrick Ave.,
Litheriand, Liverpool 21.
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KITS
for building Mains Units

There is much more satisfaction in building
your own mains unit. You know that only
the best components are incorperated. You
can ob!am the exact output required for
your receiver. It's cheaper this way and

it's an interesting job for a winter evening.
Heayberd Assembled Kits are already
assembled and mounted—you simply do
the wiring. Easy blueprint and instructions
provided. The illustration shows the Heay-
berd Mains Unit Kit, with metal case
removed. Here are three fine models :

€. 150—Alternative Output 120 or 150
volts at 20 to 25 ma. Two
Variable Tappings. PRICE 76’/-
G.200—Alternative Output 200v, at 50 ma.

or150v.at30ma.L. T.lv. amps.
for A.C. Valves, JE 107/6

C.250—Alternative Output 200v. or 250v,
at 60 ma, L.T. 4v. 5 amps. and 4v. 1 amp.

supply 10/-. extra.
PRICE 150/-

—mwew=nes=POSY NOWss = = wwmwm = -
Cut oul this adel. gnd send TO-DAY with 3d. X
slau:fa for the lleaybenl Handbovk shmeing how to

build all types of Mains Units, Awmplipers,
Battery Chargers, ete.
W~ - .
Address 3

HEAYBERD
& CO,,

10, Finsbury St.,
LONDON, E.C.2.

L] L

The “Modern Aerial
for the

« Modetn Set”’

Fully Hlustrated
Throughout .

MR. RALPH STRANGER,
who is a master of
lueidity, has produced in
this k a valuable, and
fully explained synopsis of
techunical terms that every-
body can understand,

OF WIRELESS
TERMS
BY RALPH STRANGER

Obta’nalle at all Bockaelers, ar by

post 2,10 froun George Newnes, Lid.,

Southawipion Street, Strand,
Londen, W.C.2.

2/6

reliable.

Read this

QUALITY

Produces

EFFICIENCY

TESTED BEFORE DESPATCH .

The original BECOL ebonite low loss formers are thoreuglily
They are used in all
the BECOL trade mark.
supply write direct,
for third edition up-to-date handboolk of tumnv coils for DUAL
RANGE, BAND-PASS, and SUPER-HET. circuits.
xllustrated with data,
RODS, SHEET, TUBES. PANELS

The BRITISH EBONITE Co., Ltd.,

Hanwell,

parts of the world. Look for
Ask your dealer. 1f unable te
SEND NOW, cnclosing 6d. (post free)

Fullv
A very interesting handbook.

SER sy

PN DY

L
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oW EKCO POWER UNITS

iI0 POWERFUL FEATURES

_ Attrachvely designed all- msulated Bakelite Case.

New design Power Transformer-. completely

; > screened by “a thick steel case eliminates all
N - 2 Available for A'C. or D.C. Mains. ouride mtetference
o~ - ‘ ; e “H.T. voltage to mtermedxate tappings (S.G. and

Detector) in thtee steps enables variable voltage
to screened .grid_ detector etc., to be adjusted
to correct value.

3 High capacity Eectrolytic Condensers ensure
absence of hum and provide -reserve power
for Class B operaton.

ll"" """'l“!"‘ I

Weole output of each Unit can be reduced to
approximately three-quarters of the rated value
for receivers built fcr low voltage H.T. batteries.

Westinghouse Metal Rectification.

,!H!

- Charging current on new combined units is now
.5"amp to fulfi] filament current requirements of
Class B valves.

All metal parts are cadmium plated.
PRICES FROM 3 ’6
or by Easy Payments 7

Behind these new EKCO Units-
lies a wealth of experience un-
rivalled in British Radio. The
leading constructors and de-
signers for over eight years have
used and specified EKCO Units.
H ‘ m H They are more enthusiastic than
. l

1

| "'lll WM

ever about this new range.
. Follow 'their lead and  insist

llll Il :_ - upon EKCO.

To: E. K..Cole Ltd., Dept. P.2. ERKCO Works,

Southend-on-Sea. 3 }
g
i Plerse-send _me deils of the ney: Ekco Power g I
y  Vni ADDRESS................ et B ipirvin, ety Sabagres oo s SRR M s oy s oS ewees sl ee e e s L “
e et T e - I e o e e Y N ot o e — e T G '
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