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FREE BLUE PRINT OF THE " AIRSPRITE " PGES
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PAGES

Popular
11/Vfireless

Every Wednesday
PRICE

3d.

No. 557. Vol. XXII. February 4th, 1933.

A WONDERFUL NEW SET

FOR CONSTRUCTORS
WHICH IS BEING PRAISED

BY THE WHOLE OF THE

BRITISH RADIO INDUSTRY

DISCRIMINATING "AIRSPRITE"
BUILDERS insist on DIRECT RADIO
SPECIFICATIONS (See pages 1148 1149)



it POPULAR WIRELESS

BEFORE BUILDING

THE AIRSPRITE"
read these
leaflets . . .
which give vital information
about the specified

COMPONENTS
To obtain brilliant results
from either the Battery
Model or the A.C. Mains
Version of the -Airsprite"
be sure to ask for the speci-
fied Lewcos Units-the Type
MC Choke (Price 2/6) and
10,000 and 50,000 ohm
Potentiometer (Prices : 3/ -

and 3/6 each).

Special leaflets describing these
components have been prepared and
are included in a new series which
we shall be pleased to send on ap-
plication to Radio Publicity Dept. P.

INSIST ON LEWCOS

THE LONDON ELECTRIC
WIRE COMPANY AND

SMITHS, LIMITED.
Church Road, Leyton,

London, E.10.

February 400933.
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91Niel
tHALLENGER

PERMANENT MAGNET

MOVING COIL REPRODUCER'
Holde. ns

The " Challenger " is recommended for use with
these Receivers because of its ability to faithfully
reproduce all the musical frequencies with com-
plete absence of objectionable resonances.
Ask your dealer to demonstrate, and refuse any
so-called substitute.
" Wireless World" states : " The performance of this unit
is such that it merits discussion from an absolute standpoint
and without regard to the very reasonable price asked. . . .

Overall sensitivity slightly better than the average . . .

reproduction of bass 100 cycles quite definitely above average
. . . as a result of the well -maintained output down to
50 cycles a full-bodied bass is obtained without ' boom.'
Reproduction of speech is natural and, unforced, and the
balance in music is exceptionally good."

35/
INCLUDING 3 -RATIO

FERRANTI TRANSFORMER

REPRAUCERS & AMPLIFIERS LTD., WOLVERHAMPTON
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NEXT WEEK'S FREE
"P.W." GIFT

Offered ONLY to readers of

POPULAR WIRELESS-it is

definitely unobtainable elsewhere

at any price.

A unique, simple and accurate

system of station -finding never

before employed.

THE
E=

For Finding Foreigners on Any Set E=

SLIDER -
LOG

A STATION FINDER THAT IS DIFFERENT
And here's the difference:-

1. There are no graphs to draw, no curves to prepare.
To use the SLIDER -LOG you don't even need a pencil!

2. It doesn't matter what type of condenser you are using
in your set. The SLIDER -LOG has alternative scales for
"log -mid -line" or for "straight-line" frequency con-
densers-with either 100° or 1800 dials.

3. If you know the dial readings for two stations (North
Regional and London National for example) the SLIDER-

LOG will automatically find for you any one of 112
European broadcasters.

4. if you change your receiver, it is only a matter of
seconds to alter your SLIDER -LOG to suit it.

A COMPLETE "SLIDER -LOG" WILL BE GIVEN FREE
TO EVERY READER OF "POPULAR WIRELESS" NEXT WEEK

Order your "P.W.." to -day buy it on Wednesday for 3d.

The " LANGMORE" No. G.10
The "Langmore Radio -Gramophone Cabinet GI 0
is well and attractively constructed in all oak and
will house most sets, giving ample accommodation
for tone arm, turntable, pick-up, motor. etc.,

wireless set, speaker and batteries.
Size Overall: 3 ft. 7 in. high, 2n in. wide,

16 in. deep.
Gramophone Compartment: 41 in. high, 19 in.

wide, 14 in. deep.
Set Compartment : 12 in. high, 18 in. wide

14 in. deep.
Speaker Compartment : 18 in. high. 18 in.

wide, 14 in. deep.
The back is enclosed -by double doors. so that ull
parts are easily accessible, and all are fitted with
hinged lid and stay, motor board, baseboard, etc.
In -oak, beautifully finished medium shade, with
overlay finished slightly lighter shade.

Beautifully Finished Jacobean Oak.
New Illustrated Catalogue Free.

THE MISCELLANEOUS TRADING CO., LTD.
13 & 17, NEW OXFORD ST., London, W.0.1.
Phone: Holborn 4894. Tiede Inquiries Invited.

Carr. txrirl
Gt.

55/- Each

PART

EXCHANGE

EXPERTS

PARTEX
RADIO

WE GIVE YOU MORE

PART

EXCHANGE

EXPERTS

SEND US your requirements for SETS, KITS,
COMPONENTS and ACCESSORIES, together with
a list of goods for which you wish us to give our
fullest allowance in PART EXCHANGE. Balance

payable by CASH or H.P.

NAME

ADDRESS

PARTEX RADIO, la 56, LUDGATE HILL, LONDON, E.C.4
P.W. 0433

I
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MODEL A.C.244.
3 11.T. Tappings : 60/80 v. (min. and
max.), 50/90 v. (min., med. and max.),
and 120:150 v. Output 20 m/A. at 120 v.
59'6 or 10'- down.

MODEL A .K.260.
11.T. Tappings as on Model A.C.244.
With L.T. Trickle Charger for 2, 4 and
6 v. Accumulators. 90/- or 10/- down.

MODEL D.C.15/25.
For D.C. Main's. H.T. Tappings as on
Model N.C. 244. Alternative Outputs of
15 and 25 m/A. at 150 v. 39/6 or 10'- down.

POST THIS COUPON NOW !
Messes. n CLARKE. & Co. (M/cr.) Ltd., 

George Street,-Patricroft, Manchester.
Phase send let d,lads ATLAS" Alains rnitz
Loudspeakers.

Name

.Addre,-

30:4/2

11J f5

THERE can only be one reason why
" ATLAS" is always specified by
every noted designer-sheer excel-

lence of value and performance.

The a uthor of the wonderf ul "AIRSPRITE "
now definitely specifies "ATLAS" Mains
Units for the best results with his latest
receiver.

The same unhesitating expert choice won
" ATLAS " the Olympia Ballots for two
years in succession, so be sure to insist
©n "ATLAS" when you ask for a
demonstration.

al1M1111110

MAINS UN1TSi
H. C4ARKE & CO. (M/CR.) LTD.,
George Street, Patricroft, .Manchester
Landon : Bush House, W.C.2. Glasgow : G.E.S. Co. Ltd., 30,0swald St. 4'4,
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This Fine
VOLUME
at a greatly

REDUCED PRICE

GREAT BARGAIN
OFFER

To All Regular Readers
of "Popular Wireless "

A BOOK TO MAKE-
AND KEEP YOU WELL

A book to make and keep you well ; a book that may save you
many 'pounds in the course of a year. Written in simple
language and authoritative in every way, THE ILLUSTRATED
FAMILY DOCTOR may be yours on such favourable terms
that can never again be repeated-BUT YOU MUST
ACT NOW.

The importance of your having this work at hand in your
home cannot be exaggerated. The Doctor is not always able
to answer your call in a few minutes, but THE ILLUS-
TRATED FAMILY DOCTOR you have always with you,
and, thanks to the ingenious manner in which this treasure -
house of medical information is ranged, any ordinary person
can in a few minutes discover the right thing to do in a
sudden or unforeseen attack of illness.

The Editor of POPULAR WIRELESS has been able to secure a
number of these volumes on specially advantageous terms
and is offering them this week to all regular readers at reduced
terms, which cannot be repeated. This is an opportunity
no reader should miss.

The standard edition of this valuable and important work
is handsomely bound in maroon cloth, gold blocked on the
spine, with a blind design on the front, and at 5/- represents
marvellous value. There is 1'- extra for carriage, cardboard
container, insurance, etc.

The de luxe edition, illustrated here (reduced), is in maroon
British leather cloth with two-colour effect full gilt back and
blind side, varnished with coloured top, and head banded with
special tinted end papers. The price for this de luxe edition
is only 7, 6, plus 1/- extra for carriage, packing, insurance, etc.

No other single volume obtainable in the book market to -day
can be compared with THE ILLUSTRATED FAMILY
DOCTOR, either for the amount or the quality of the in-
formation which it provides. It contains no fewer than
1,957 separate articles running to 475,000 words, set in- the
most readable type and extending to 728 pages, measuring
61 inches by 9* inches, and it is magnificently illustrated.

Make sure of a copy by filling in the Order Form to -day !
To -morrow may be too late.

(P.\V.)

ORDER FORM
To A.P. Presentation Book Dept.,

(G.P.O. Box 184a),
Cobb's Court, Broadway, London, E.C.4.

I am a regular reader of POPULAR WIRELESS, and wish
to take advantage of your offer. Please send me im-
mediately the Special Edition of THE ILLUSTRATED
FAMILY DOCTOR as specified below.

STANDARD EDITION. DE LUXE. EDITION.
I enclose Postal Order value 6/-, I enclose Postal Order value 8/6,
i.e. 5/- for Volume plus 1/- to i.e. 7/6 for Volume plus If. to
cover carriage. Please send me cover carriage. Please send me
the Standard edition. the De Luxe edition.

Please cross out section NOT required.
PLEASE WRITE CLEARLY.

SIGNATURE

NAME
(Block Letters)

FULL ADDRESS

Date P.O. No
Cross P.O. and make payable to "Amalgamated Press
Limited.'
IMPORTANT.-This Order Form, together with remittance,
must he enclosed in a sealed envelope bearing lid. stamp.

Irish Free State readers not eligible.
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FIXED
CONDENSERS.
Designed for
extreme ac-
curacy a u d
ease of mount-
ing.
Cat. No. R.:444
Capacity -ox

Price
Cat.No.R1440
C apacity.0005

Price 7d.
Cat. No. R'439
Capacity .0903

Price 7d.
Cat.No. R:437

Cat. No. R/481
-Cat.--No. 12 /485
Cot. No. R/186

No. 6 SLOW-
MOTION i/ CONDENSER.

A precision *fru-
/neat of the highest

efficiency. A slow -
motion device is ineor-

porated in the coodenser,
with ratio approximately

9 - 1. Supplied complete, with
z; in. dial and slow-motion knob.
Capacity .00°23 Price 6`6
Capacity -00035 Prick 6`6
Capacity .0005 Price 6 6

-alt DIFFERENTIAL CONDENSER
Slow-motion ratio approx. 9-1 is
incorporated in the condenser and
is controlled by the upper knob,
direct drive being obtained on the

lower knob. Cat. No. R/19o.
Capacity .0003 each half.

Price 3,'-.

L.F. TRANSFORMER Pqr
A highly efficient Trans-

,- tormer \V al nut Bakelite
finish with con-
nections clearly
indicated.
Cat. No. 12/53r.

Price, 7;6.

PUSH-PULL
SWITCH.

Moulded Bake-
lite former.
Complete with
terminals and
soldering tags.

2 -point
Cat. No. R/323

nice 1;13.
3 -point

eat.No. R/323
Price 1;6

VARY CONDENSER (PRE-SET).
Unique locking device enables
capacity to be fixed as desired. Cat.
No.. R/193. Capacity .0003.
Price 2/-

, -

-P.M. MOVING -COIL CHAS3IS.
(lives an excellent responsa t hrough-
out the frequency range and is
supplied complete with input trans-
former. Cat. No. ft' 175. Price 38 6

oar Efficiency & Reliability

ware ilw
Success of
go

..use these ORMOND
Quality Components

Why take chances I Use the com-
ponents approved and specified by ex-
perts-Ormond components. -

Not only ,will they give you _better
results, greater dependability and longer
service ; they will save you money at the
same time. Every Ormond component
is an unrivalled combination of 'High
Quality and Low Price. Only an out,
standing manufacturing organisation
could offer such values. Ormond corn-

,

ponents are unequalled for Value, for
the simple reason that Ormond manu-
facturing resources are, - themselves,
unequalled.

Brit. Reg,d.

THE ORMOND ENGINEERING CO. LW

ORMOND HOUSE, ROSEBERY AVENUE,
LONDON,. LOA.

Telephone: CLERK EN1V ELL -57331= 5'6 & 93

Teiegrams"ORMONDENGI,
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,ZONTENTS

RADIO POWER UNITS-and how
to build them.

NOTES ON A.C. POWER UNITS.

OPERATING RECEIVERS ON D.L.
MAINS.

ABOUT T. C . C . ELECTROLYTIC
CONDENSERS.

ELIMINATION OF INTERFERENCE.

FOUR T.C.C. POWER UNITS (A.C.)
with full constructional details.

ROTATING RESISTANCE CAL.
CULATOR.

TICMC
ALL -BRITISH

CONDENSER
ASK YOUR DEALER

lf you bare any difficulty in obtain-
ing a copy of this book, fill in the
coupon and post to us with six
penny stamps. live will send you a
copy by return.

RUN
YOUR
SET

-ANYSET
off the
ELECTRIC
LIGHT
In the new T.C.C. Book, " The Design
and Construction of Radio Power
Units," complete details are given how
to construct four really efficient A.C.
Power Units with one or other of
which you1can once and for all dispense
with costly and inefficient batteries-
you can supply your Set continuously
with adequate power. This book also
tells how to eliminate interference. For
D.C. users there is also valuable data on
D.C. apparatus. And there is also a
practical Rotary Resistance Calculator
Ask your dealer for a copy to -day.

COUPON

P. Publicity ay., The Telegraph Condenser Co., 1.1d., [Valet Farm !load, N. A,Con, Laotian, W'.3.

Pie.< 'end air a ad'', of your book, TO, Dodges and Cantle:tarot, of Radio Pop," Unite,' for a kith 1
enclose me petal, 116111/V to row coil awl portage.

NAME......

ADDRESS

P.W. 412/33

(`23:0

1805 A.D.

"England expects
Man this day

1933

Sold under
Limited Licence.

BRITISH MADE

every

You can expect

71"iii E
HT BATTERY
to do its duty
aim/ day

. . . and besides giving you efficient service
and giving your Set greater and more lasting
power, the Lion H.T. Battery COSTS LESS !
It is made in one of the largest factories in
Great Britain devoted exclusively to battery
manufacture. It is made by men who know
what you want and who know how to produce
it at the once you want to pay.

It is the Battery with the lowest internal
resistance.

Q LOOK AT THE PRICES!
60v. H.T. 4/6  100v. H.T. 7/-

120v. H.T. 9/- 9v. G.B. 10d.
41v. Pocket Lamp Battery, 41d.

YOUR DEALER CAN SUPPLY
d ,fut. of V:itces Dry Batteries Ltd., Linn IV orhs, 749, , :

Phone, EAST 5902



Pvpnlar -Wireless. February 4th, 1933.

k D 1,D\

MIMIC)

SPECIFIED
FOR THE

`AIRSPRITE" "AIRSPRITE"
BY THE AUTHOR

TYPE C.H.2
CHOKE

40 henries, 40 m/A.
The type C.H.2 constant
inductance choke is fitted
with four terminals to
enable coils to be put in
series or parallel. This
choke maintains a constant
value of inductance up to
the maximum current for
which it is designed, so that
the smoothing remains con-
sistent up to the maximum
carrying capacity of the
choke.

PR ICE 916

FIXED CONDENSER in the small type
seven capacities

are available. The greatest care is taken to secure
accuracy and only the finest materials are used. Small
and compact, these condensers are suitable for use on
very high voltages for ordinary reception or low -power
transmission. Eyeleted tags for fixing direct or soldering
are provided.

PRICES FROM 90. TO 1/6

ALSO RECOMMENDED
BATTERY MODEL

Permanent Magnet Moving Coil Speaker , . 32,'6
a Logarithmic Volume Control and Potentio-

meter, 50,000 ohms .. , . 5;6
a 2-meg Grid Leak ed.
S " Springenore " Battery Plugs each 2d.

r_ Indigraph Terminals , , . each 6d.

A.C. MAINS VERSION -

Permanent -Magnet Moving -Coil Speaker 32;6
Logarithmic Volume Control and Potentio-

meter, ao,000 ohms .

I 4-mfd. Fixed Condenser
2-mfd. Fixed Condenser ..

I a -Meg. Grid Leak.. ..
x Push -Pull Om.Gff Switch.
6 Indigiaph Terminals ..

5/-

. 6d.
. 9d.

each 6d.

Write to -day' for fully illustrated Catalogue No. 8.199 of
complete nett) range of Igranic Quality Components.

IGRANIC ELECTRIC CO. LTD., 149, Queen Victoria St., London, E.C.4.

IGRANIC COMPONENTS WILL
BE THE MAKING OF YOUR SET

CVS-62

The inclusion of Standard Micromesh valves in the
new "Airsprite " circuit is fitting testimony to their
reliability and long' life. Outstanding in design
and construction, and in the results they give,
Micromesh valves improve the performance of any
receiver. Realise Micromesh superiority --fit them
in your set.

MICROMESH VALVES SPECIFIED.
A.C. MODEL.

H.L.A.1. (Detector) .. .. List Price 13 '6
17.'6

R.1. (Rectifier) .. 12/6
BATTERY MODEL.

H.L.B.1. (Detector) List Price 7 -
P.B.1. (Output) 8i9

P.A.1. (Output)

tkim Mao

VALVES
SPECIFIED FOR THE

grandardkleplioneg
wir

17

and Cab/¢5 Limited

(Radio Merchandise Dept.)

St. Chad's Place, 364, Gray's Inn Road, London, W.C.1
Telephone : Terminus 6255.
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Specially designed at the request
of " Popular Wireless '! for the
new 1933 STAR SET-AIR-
SPRITE. Soundly constructed
of selected materials by expert
craftsmen. Hand french -polished
figured oak as illustrated.

AIRSPRITE
CABINETS

FIRST SPECIFIED
By POPULAR WIRELESS

CONSCIENTIOUSLY

PRAISED
says "Popular Wireless"

THE AIRSPRITE THREE has been scientifically
demonstrated to scores of Chief Engineers and im-

portant Executives of the Radio Industry, and in all cases
enthusiastic reports have been forthcoming. Never
before has a set been given such an exacting test,
and never have leading representatives of the British
Radio industry united in such unqualified praise."

OAK TABLE CABINET The AIRSPRITE -so acclaimed
is the AUTHOR'S SET -duplicated
exactly by PETO.SCOTT with their
PILOT AUTHOR KIT. Why risk
departing from the Author?

CASH or C O D
Carriage Paid

151.
OAK CONSOLETTE

MODEL

Dimensions: 20"
high, z9" wide at
base x is" deep.
To take panel
16" X7", with
baseboard 12"
deep. Speaker
co mp ar tinent,
14" X IO" X IS"

deep.

Specially designed and con-
structed of hand french -polished
oak with attractive silk -covered
vignette. Speaker compartment
suitable for Moving -Coil or other
types of speaker, and batteries or
mains equipment.

CASH or C.O.D.
Carriage Paid

25/-
1933 INLAID WALNUT
CONSOLE
BUILD YOUR
AIRSPRITE
INTO 'THIS

BEAUTIFUL WALNUT

CABINET

Constructed of Solid
Walnut with contrast-
ing inlaid Walnut
veneer panels.

With vignetted front and
shelf, ready to take your
Set, Speaker and Battery
or Mains Equipment. A
perfect home for your set.
Ready drilled baffle board.
3/6 extra (if required).

Dimensions : 3' 2" high x
2ir wide isr deep.
To take, standard panels,
Lt." x 7", 16" x 8", 18" X 7",
or uncut front. Speaker
compartment, 19" high
57" wide. Fixed lid.

BUILD IT YOURSELF - with a

PILOT AUTHOR KIT
EXCLUSIVE FEATURES

OF PILOT AUTHOR KITS

alk Complete down to the last screw
`IF and piece of wire

Chosen and first specified by the
Editor and actually as used by him
in each case.
Officially approved by an estab-
lished technical authority you can
trust implicitly.a Backed by Peto-Scott with 14 years'

- Radio experience and a world-wide
reputation.

ak Enables the Author's set to be' dup-
licated in every respect.

dik Panels and Terminal strips ready
- drilled to specification.

READ THIS
TESTIMONIAL

Gillingham, Kent.
Dear Sirs,

Am writing to thank you for your kind
attention to my order and for the quickness
you dispatched the goods which I am pleased
to say arrived quite safely and having
assembled and tested the set I ant more
than pleased with the results.

Several of my friends have advised me
not to send away from Gillingham for a
Wireless Kit as they said that the firms
sent to would send any components they
liked and in most cases they send a few
duds with it. Well I have convinced them
that there is one firm who can be relied upon
to deliver the goods as specified and I shall
have no hesitation of recommending your
name to any one that is interested in Wireless.

Thanking you once again,
Yours truly.

G.A.T.

BE SAFE ORDER DIRECT FROM PETO-SCOTT

621 -
Carriage and

Packing 2;6 extra.
Or 8 2 deposit and
11 monthly
Payments of

MADE IN OUR OWN FACTORY

PETO-SCOTT CO. LTD. 77, City Road, London, E.C.1.
Telephone : Clerkenwell olot3,7.

West End Showrooms: 62, High Holborn. Londori, W.C.2.
telephone: Ifolbon, 3248.

Dear Sirs, Please send me CASIIIC.O.D./H.P Cabinet

for which I enclose (.... d. CASH/H.P. Depe,:t

NAME

ADDRESS
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PILOT AUTHOR KIT
Exact to specification with copyr Popular Wireless" Feby. 4th, 1933

EVERY PILOTAIRSPRITE AUTHOR
KIT

SEND DIRECT to AVOID DELAY
CASH, C.O.D. or EASIWAY

AIRSPRITE
A.C. MODEL

KIT "A"
Author's Kit of Speci-
fied Parts including
FREE BLUE PRINT,
ready -drilled panel
and terminal strips,
but less valves and or 1 2 monthly

cabinet. payments of 18/-.
KIT " B." As Kit "A" but with valves less cabi-
net Cash or C.O.D. £12: 15:0 or is monthly
1124vments of 23/4.
KIT "C." As Kit "A" but with valVes and
PF.TO-SCOTT Airsprite Cabinet Cash or C.O.D.
£13: 14: 6 or i2 monthly payments of 25/3.

Cash ow C.O.D.
Carriage Paid.

KIT -BITS

£9:15:0

Selected C.O.D. Lines --
You pay the postman.
we pay post charges on
orders value over 10 -.

s d.
1 Pair 7 ELSEIV Coils, W.287, and

Switch Coupling Link . .. 17 6
2 UTILITY '0005 Var. Condensers

(Type 319) with S. -M. Dials .. 13 0
1 IGRANIC Output Choke. C.H.2 9 6
1 FERRANTI B.10 Choke .. 11 0
1 VARLEY D.P.35 Transformer .. 11 6
1 R.1.Mains Transformer, E.Y.30 £1 10 0
1 BULGIN Thermal Delay Switch

5.100 -
4 Valves, as specified .. 0

PE TO -SCOTT " AIRSPRITE "
CABINET A.C. Type.. . . 19 6

6
0

PILOT STRUCTAKIT
AIRSPRITE A.C. MODEL

Comprises 1 Peto-Scott Red Triangle
Ready Drilled Ebonite Panel, 2 Peto-Scott
Baseboards,2 Panel Brackets, 2 Peto-Scott
Ready Drilled Terminal Strips, Connecting
Wire, Screws, Flex, etc., as
specified for A.C. Airsprite. 1316
IN SEALED CARTON. CASH
OR C.O.D. CARRIAGE PAID.

THESE ARE THE PARTS
THE AUTHOR USED

BATTERY MODEL 11
s. d.

1 PETO-SCOTT lbd Triangle black ebonite
panel, ready drilled, 16 by 7 5 0

1 PETO-SCOTT baseboard, x6 by so ins. .: 1 3

1 Pair TELSEN Coils, type W.282, and switch
coupling link, W.217 .. 17 6

2 POLAR No. -2 S.M. 000s.thid. variable'
condensers- .; .. 13 0

1 ORMOND S.M. type. R ino 0003-'0005-.
mid, differential condenser .. .. 3 0

1 READY RADIO special type 50,000-ohMs
potentiometer .. 3 9

1 READY RADIO 3 -point on -off switch .. 1 6

1 READY RADIO ootd-infd. max. pre-set
1 6

2 LOTUS valve holders, 4 -pin type V.H.K. 1 0

1 LISSEN L.N. 739 S.G. valve holder .. 1 3

1 LISSEN type L.N.rro o'1-Mfd. condenser 1 9

1 R.I. Quad Astatic H.F. choke ,. 3 6

1 LE WCOS type M.C. reaction choke .. .. 2 6

1 VARLEY type D.P.35 L.F. transformer.. 11 6

1 GRAHAM FARISH ot-mfd. condenser 1 6

1 GRAHAM FARISH Oh Cite 1,009.4hm
resistance and holder .. 2 0

1 GRAHAM FARISH Ohmite roo,Ooo-ohm
resistance .. 1 6

1 T.C.0 Flat S. type 0005-mfd. condenser.. 1 3

1 IGRANIC tag type '0003-mfd. condenser. 9

1 BULGIN type B fuse and F.5 holder.. .. 1 0

12 BELLING LEE type R indicating ter.
menials     2 6

1 DUBILI ER type 9,200 trx-mfd. condenser. 2 0
1 FERRANTI Synthetic 2-meg. grid leak and

1 6

8 CLIX battery plugs .. 1 0
2 CLI X spade terminals... - . . , . 4
1 PETO-SCOTT Red Triangle ready 'drilled

terminal strip, 16 by xi ins. .. 1 6
1 BELLING LEE Anode connector .. .. 4

Insulated connecting wire, screws, flex, etc. 2 6

KIT " A." CBSH OR C.O.D. 14 7 6

 All panels and terminal strips accur-
ately drill: d to specification.

43411 Oct oPode- acickeit,
 IMPORTANT
Parts, Kits, Miscellaneous Components,
Finished Receivers or Accessories for
Cash, C.O.D. or H.P. on our own system
of Easy Payments. Send us a list of your
wants. We will quote you by return.
C.O.D. orders value over 10;- sent carriage
and post charges paid.

is guaranteed to
fit the OFFICIAL
BLUEPRINT

DELIVERED
Carriage Paid

CASH or C.O.D.
KIT " A "

8796
with FREE Full size

Blueprint and Copy
Popular Wireless

KIT "A" FIRST

Author's Kit of specified
parts, including FREEBLUEPRINT, ready
drilled Panel, but less

Valves and Cabinet.

PAYMENT OF

Balance in 11 monthly payments of 8 -

KIT "B"
As Kit "A" but with
valves less cabinet

Cash or C.O.D.

£5:19:9
12 monthly pay-

ments of 11r-.
Carriage Paid.

KIT "C"
As Kit "A" but with
valves and Peto-
Scott Airsprite cab-
inet Cash or C.O.D.

£6:14:9
12 monthly pay-

ments of 12 4.
Carriage Paid.

3 valves £1 : 12 :3. Peto-Scott Cabinet 15.'-.

PILOT STRUCTAKIT
AIRSPRITE Battery Model
Comprlw..s. I'ettoScott Red Triangle Ebonite Panel,
15" x 7", ready- dialled, 1 Peto-Scott Baseboard,
IV, )01,105; 1 PettoScott Red Triangle retail,
drilled Terminal Strip, 16" X li", and connecting
and Baseboard asseinbly of Bat-
tery Model. In sealed carton.
13;ire.,Screws, Plex,'cle., for Panel

CashorC.O.D.CarriagePaid. '6
PETO-SCOTT CO. Ltd. 77, City Road, London, E.C.1.

Telephone : Clerkenwell-9406:7.
West End Showrooms; 62, High Holborn, London, W.C.2. Telephone: Holborn 3248.

Dear Sirs, Please send me CAS1LC.O.D./H.P.
for which I enclose d. CASH/H. P. Deposit.
NAME
ADDRESS

P.'". 4/143
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"AIRSPRITE"
Take no chances when you build your "Airsprite" --
don't isk disappointment-use Cossor-the valves
chosen by the designer. Whether you build the
Battery Model or the Mains Model, the outstanding
efficiency of Cossor Valves ensures that you will defi-
nitely obtain the results you naturally expect from this
efficient Receiver. Be sure of success-use Cossor.
Here are the types to use.

BATTERY "AIRSPRITE"
No. 1. H.F.: Cossor 220 V.S.G.* - 16/6
No. 2. Detector: Cossor 210 H.L.* - 7/ -
No. 3. Output: Cossor 220 P.A. - 819

or 230 X.P. - 12/-

A.C. MAINS "AIRSPRITE"
No. 1. H.F.: Cossor M.V.S.G.* - 191 -
No. 2. Detector: Cossor 41 M.H.L.* - 13/6
No. 3. Output: Cossor 41 M.P. - - 151 -
No. 4. Rectifier: Cossor 506 B.U. - 12/6

* Metallised.

CossoR
VALVES

To A. C. Cossor Ltd., Melody Dept., Highbury Grove, London, N5.
Please send me, free of charge, a copy of the 40 -page Cossor

Valve and Wireless Book B.17.

Name

Address
Send for a free copy of the 40 -page Cossor Valve
and Wireless Book which contains a wealth of
interesting and useful information including Radio
Definitions - Useful Circuits - List of Stations,
etc., etc. Please use the Coupon.

2;20.
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FIVE METRE TYPISTS A " RECORD " TURKEY
KING Z01
UNHAPPY ROXY RADIO NOTES & NE SCOTS WHAOHAE

TES
INTERFERENCE FORBID-

DEN

Empire Broadcasting.
UP to January 4th the B.B.C. had

received some 300 cables and 1,500
letters reporting on the November

tests of the new Empire Broadcasting
Station. Generally speaking, the results
are very encouraging and demonstrate
great enthusi-
asm amone Em-
pire listeners.
Many reports of
good reception
weiefrom places
outside the var.
ions zones.

Vagaries of
Radio Waves.
THE value of

reports on
r eception

is"well inns- At'

astonishment that- I read lately in an
American journal this reference to the new
Empire-I repeat, Empire-station.

" The apparatus for this British Empire
station was manufactured and installed by
subsidiary companies of the International
Telephone and Telegraph Corporation.

Backed by J: P. Morgan, the
I.T. and T. is an implacable rival
of British radio and cable com-
munications all over the world."
I commend this to the attention
of M.P.'s and the Governors of
the B.B.C.

FREE !

ANOTHER

GREAT

GIFT

trated by the
fact that although G S 0,
al Ways transmitted to
Australia in a westerly -direction
(i.e. the longer path), its reeep-
lion was found to be better -from
the west -(the- shorter path) after about
id :0 a.m. G.M.T.

If was therefore arranged to change
0- IY,s direct ion of transmission at that
time. It is hoped that inany,more reports
Will be made by listeners overseas, because
only by these can. thie:B.RO. learn about
this service and improve

Radio Typewriter Tested.. ,

11 -ST before Christmas a test was made
in New York, over a distance of nearly
four miles, of a system by- means of

which a type -Writing machine can, be made
to :.function by receiving five -metre radio
waves ; it can also turn typed messages into
radio signals which will, in their turn,
operate such a device at a distance. At- the
sending station the power used was three
4-atts. This invention is called the -" Wat-
songraph " ; Glenn Watson, of Detroit,
being the inventor thereof.

Orders Placed
REMEMBERING how the British public

has-been told -to " Buy British," and'
with a panoramic- reeollection of the

beautiful posters issued by the tinpire
Marketing Board, it was with considerable

. The Edison Medal.
THE American Institute of

Electrical Engineers has
%:%. awarded the Edison Medal

*.% for 1932 to Mr. Ban-
croft Gherardi, Chief

*%., Engineer of t h e
American Tele-

WHAT **%.*::.. phone a n d

IS IT? Telegraph_rP°r. THE " PW."
SLIDER

tio n. LOG
ardi has been **%%
engaged in corn- %*%
munication work
all his life, and is **. 
particularly friendly %
with our Post Office. It
is through his New York in-.
stallation that Britain is in
radiotelephonic touch with the
U.S.A., Mexico; etc.

SLEEPLESS NIGHTS

portance to broadcasting, our Government
is apparently not so greatly concerned with
causes of interference as we should like.

Mr. Vernon Bartlett.
WAVING surveyed Europe from some of

its capitals, Mr. Bartlett haa returned
to England. He will broadcast from

London for a few weeks and then go on.

another European tour during which he
will give talks on " The Leaders of Europe."

Some of these leaders will speak for
themselves-no prizes offered for guessing
one who will-and he will interview others
before the microphone. The only one I
really want to hear is King Zogi

The Progressive Pope.
ONE must admire the support which the

Pope gives to the labours and life-
work of his compatriot, the Marchese

Marconi. I suppose that none of his
predecessors made so much use of science
in his work of directing the great Church of
which he is the head.

He is, I understand, to illuminate at
Easter a huge steel cross which is to be set
up on the top of the mountain called La
Verna, 6,000 feet high, by wireless operated
by the pressing of a button within the
Vatican.

Radio City and Depression.
THAT great

* " city with -

South Africa and Interference.
SO badly have motor -driven

devices interfered with radio *
reception in Natal-Dun-

dee, to be exact-that the Town Council
has before it a by-law to compel all
users of electrical apparatus, which is
connected with the public mains, to
satisfy the Borough Electrical Engineer
that it will not interfere with radio reception,
before such connection will be granted:

Interference will not be allowed. Al-
though our B.B.C. attaches so much int-

INVALUABLE
TUNING AID

for every set -owner

GIVEN AWAY
with Popular Wireless

NEXT WEEK

in a city,"
Radio City,
planned by
Rockefeller -to
cover twelve
acres of New
York, has not
enjoyed a very
happy start,
owing no doubt
to the terrible
economic c o n
ditions prevail-
ing in America.

The great Roxy Cinema has been aban-
doned, and the music -hall, which was to
have been its companion, is to be converted
into a cinema. These two places were

- opened only so- recently as the last week in
December. The music -hall referred to is
said -to have the largest stage in the
world.

(Continued on next page.)
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ARIEL CONTINUES HIS RUNNING COMMENTARY ON RADIO
Society Paragraph.

.THE Southall Radio Society, whose
spring session, now open, ends on
March 14th, offers a very useful 'and

attractive programme of meetings', and will
WelcOme new members, who may join the
session for half-a-crown.

I see that the syllabus includes single
talks on radio subjects, eircuit-design, tele-
vision demonstration, pick-up tests, and
radiogram demonstration. General Secre-
tary ; Mr. H. Rayner, 114, North Road,
Southall.

Radio Burglar Alarm.
ASIKES-searer of an unusual kind has

been invented by a subscriber to a
radio relay exchange. This ingenious

person, nothaving to worry about wear and
tear of valves or
wastage of elec-
tricity, makes a
practice of leaving
his loudspeaker

firs going. at full blast_
whenever he leaves
his house empty.

The theory is
that, a would-be
burglar would in-
fer that the family

was at home and so would creep ,on to
find another crib -" to crack. - Rough on
the relay and the burglar !

More Plays to Come. -

THOSE who enjoy, as I do, radio plays,
1 will no'doubt -be interested to know

that four dramatists of note are
working on plays for the B.B.C. These
dramatists are Lord Dunsany, E. M.
Delafield, Ashley Dukes and Richard
Hughes.

Lord Dunsany's plays and stories arc
generally of the eerie, faery kind ; E. M.
Delifield is a well-known woman novelist ;
Ashley Dukes has 'already written -for
broadcasting; and Rieliard Hughes' " His
Danger" was the first play ever written
for the microphone.

Barter in Brigg.
ABRiGG (Lines.) H,M.V. dealer re-

sorted. to the primitive trading
method .of barter at Christmas -time.

Re took twenty sheep for a radio -gramo-
phone and a heifer
for another. He
accepted ' his tur-
key in, exchange
for two records-a
Caruso and a
Gracie Fields ! The
turkey is probably
only a happy
memory by now,
bUt his flocks and
herds are to go to

the local market.

Television Notes.
UN I\ NOW vN-orat least unpereei ed-

by most listeners, television broad-
casts continue regularly, and have

had the temerity to " stair." certain artistes.
Apparently meticulous care is taken in
order to observe a B.B.C.-ean correctness in

detail, and I am told that the producer
even went to the length of sending an
artiste to the British 'Museum to copy a
dress worn forty-five years ago.

Corning television broadcasts include
Laurie Devine the dancer in the character
of Miss Amelia Ruth Barry, an American.

Visitors Welcomed.

THE
Croydon Wireless and Physical

Society, whose Hon. Sec." is Mr.
- H. T. P. Gee, 51/52, Chancery Lane,

W.C.2,. welcomes, visitors to any of its
meetings, details of which, together with
filll information about membership, can
be obtained from the Hon. See. A very
strong and old -established society this,
with an up-to-the-minute syllabus.

*,

SHORT WAVES.

According to Dr. Bow ker, the growth of
some forms of vegetation can be encouraged
by music. Ear -phones for wheat seem to be
indicated.-" Punch."

The writer of a new and popular song
which was, broadcast last week stated, in an
interview, that he composed the whole thing
in less than an hour.

But we are afraid it will take some years
to compose many of the poor listeners.

" How many valves did I tell you we have
in our hearts ? " asked the lecturer.

" I haven't any, sir," replied a student.
" Mine's a crystal set."-" Evening News."

" It is impossible to get one's poisonality
over the mike," says a well-known American.

That's a blessing, anyway :

It is said that an American woman died of
laughing while listening -in to the funny
jokes of a broadcaster.'

That could never happen to a highbrow.

RADIO REGAINED.
When some egregious mutt
Sought to improve my radio's doubtful tone,
With one resentful green
The thing went phut.
I said in sheer disgust -
" Since clearly it is bust,
Throw it away "
But now at last I own
A brand-new set, installed this very day.
With large loudspeaker (cone).

Now I am re -united to that throng
Who freely, by the twisting of a knob,
Tap the ethereal rivulets of song
Or listen to Professor Thingumbob
Coquetting with the spiral nebulas ;
Once more am free
To hear Big Ben's euphonious voice cry

" Bong 1"
To learn the Fat Stock Prices
Andnews of sudden crises,
To share the largesse of the B.B.C.

-" Punch."

Athlone Gets Over.
THE new Irish Free State broadcasting

station at Athlone, which has a 60 -
kilowatt transmitter, and which

works on a wavelength of 413 metres,
has been received well in Newfoundland,
Iceland, India Greenland, besides almost
all over Europe.

My personal opinion is that the installa-
tion of transmitters which effectively carry
beyond the confines of the territory which
they are intended To serVe, i.e. that of the

I nation owning them, is going to make
trouble.

He Missed a Fortune.
MR. L. H. ROGERS has died, aged 85,

at Portland, Oregon. He was an
inventor. But when Alexander

Graham Bell, inventor of the telephone,
offered him a tenth interest in .the' Bell
patent for 10,000 dollars, he refused to be
hooked. (How those inventors trust one
another !)

But, being an inventor, perhaps he hadn't
10,000 dollars at call. By the way, is this
the Rogers whose underground aerial
system attracted such a lot of notice in the
early nineteen twenties ?

The King's English.
IT has been found, in an investigation of

the results obtained by the King's
English broadcast' to schools throligh-

out the country, that the improvement in
the speech of the
children who have
taken the lessons
is almost twice as
great as those who
have not.

London has the
greatest nuinber of
schools engagcel in
this work and Scot- -
land none at all.
The retort of. the
Scots to this may easily be imagined as
being to the effect that only the sick need
medicine. -

New B.B.C. Station.
THE high -power station which is to re-

, place the Daventry long waver, is of
Marconi make and will incorporate

novel features, including a new system of
modulation-" series modulation "-up to
90 per cent, giving faithful reproduction
between 30 and 10,000 cycles.

Five aluminium units comprise the new
transmitter, the panels being sprayed with
grey cellulose lacquer. A new type of trans-
mitting valve, the C.A.T.14, will be used,
the filaments of which operate at about
32 volts at 460 amperes ; each valve
has its own lighting dynamo, thus per-
mitting independent adjustment of filament
voltage.

Interference by Dynamo.
HERE is an instance of interference with

sleep caused by a radio dealer's
dynamo-not by a loudspeaker. A

Burnley couple have succeeded in obtaining
an injunction res-
training a next-
door radio deitler
from running his
dynamo between
9.30 p.m. and 7.30
a.m. ; they se-
cured also £20
damages, with
costs. The in-
junction was sus-
pended for the
dealer to take steps to diminish the -nois%

This is a difficult case in every aspect, for
the best dynamo is bound to hum, the citizen
is hound to sleep, and the dealer is probably
bound to charge accumulators at night.

ARfBL
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ALL ABOUT A GREAT NEW RECEIVER WHICH HAS BEEN
ENTHUSIASTICALLY PRAISED BY LEADING CHIEF ENGINEERS OF
THE RADIO INDUSTRY AS A "DEFINITE ADVANCE." YOU CAN

BUILD IT FOR EITHER BATTERY OR MAINS OPERATION.

THE pinnacle of the art of
set designing is, as with
any other art, shared only

by an eitreirielY few. And
" P.W." is proud of the fact
that, by its development and
advancement of new circuits and
lines of thought, it holds a firm
place on that pinnacle. But
such a place could not be held
without unremitting effort.

It is only in industrial
romances of the nineteenth
century that you meet garret
inventions and kitchen -table
discoveries, and if a "struggling
inventor " does now and then
hit upon a good idea, that is
only the exception that proves
the rule.

THE " AIRSPRITE"

We must re y upon well
organised laboratories staffed by
creative and well -trained techni-
cians for the sinews of our
scientific progress. " P.W." has
a well organised radio laboratory
and creative technicians, and it
is these which enable us to pro-
duce star sets which really are
stars and not artificially illum-
inated concentrations of gas.

It doesn't pay for an inventor
to bottle himself up within the
unreality of his own imaginative
limitations.

Our new star set is the com-
plete antithesis of a one-man
job. Two or three of us laid
down its foundations, but the

(C'ontinnerl on serf page.)

NO OTHER RECEIVER POSSESSES ALL THESE STRIKING FEATURES

Entreme ease of assembly. There
are no screens, no baseboard metal
work, no soldering, no complica-
tions, no intricacies and no snags.
Anyone can build the " P.W."
" Airsprite and be certain of
success.

2. The " P.W." " Airsprite " is the most
efficient " S.G." Three ever devised.
A very carefully selected team of
the best modern components has
been chosen.

3. It has colossal power and exceptional
selectivity.

4. It is wonderfully simple to operate.
5. There is a flexible power (variable -

mu) control.
6. Terminals for pick-up connection.
7. It is wonderfully stable despite its

unusual virility.
8. It costs no more than an ordinary

" three."

That is the P.W." " Airsprite," a magnificent S.G. Three capable of giving practically anyone anywhere two or three
score stations. BUT the " P.W." " Airsprite " is THE WORLD'S FIRST SET to bring distant -station listening on a level
with local -station listening. At negligible cost and without in any way adding to the controls, the " P.W." " Airsprite " gives
you distant stations with uncanny clarity. Read what the Radio Industry has to say about this amazing development.

THE BRITISH RADIO INDUSTRY ENDORSES OUR CLAIMS
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THE P.W:" " AIRSPRITE "
1q33 s STAR SET

(Continual from previous page.)

perfected instrument, as you see it in blue-
print and photographs, is probably quite
unique in that some thirty or forty of the
greatest radio experts in the country have
contributed either -directly or indirectly to
its final design.

After some months of intensive research
and experimenting in the " P. W." labora-
tory (which really is, a laboratory and not a
mechanic's workshop), the first practical
model was finally passed through the pre-
liminary stages of test.

Not only was it tried out in the sound-
proof and metal -lined testing cabinet, but
.the most critical members of the staff took
it to private residences in different parts of
the country and tried it under home con-
ditions.

Various minor alterations were made -
from time 'to time as slight deficiencies
.were encountered, and at last came the
final and most stringent of all the tests.

Ready and Hearty Praise.
Chief engineers and other leading execu-

tives of all the great radio manufacturing
concerns were invited to examine the
"Airsprite " Three, and to give it any tests
they desired. The circuit, and indeed
everything ,concerning the set was freely
disclosed. On other pagee you will be able
-to see, what these people many of whom are
members of the highest scientific circles,
have to say about our new star set.

Never before.was a new
design made to undergo
such a battery of expert
criticism, and no other
has ever received such
ready and hearty acclam-
ation from a jury so, scien-
tifically well informed.

In many bases.. although
only the chief engineer.or
managing director has
signed a letter, the
firm concerned sent
several engineers to ex-
amine and test the- set.
We had no less than
three visits frinu, in all,
six engineerth in case of
one of the firms, and in
addition this firm built up.
a model themselves and
tested it under their own
conditions ! But th e i r
communication is among
the most euldgistic !

' Certainly 'nothing we
could say about the set
could be 'More gloNk ing
than what has been said
by these completely im-
partial 'ethics.

Constructors can build
the " Airsprite " Three
with the assurance of, the
radio industry 'itself that
not 'only is it the :beat
that ee-valver that has ever
been pi odaced, but also
that it is well in advance
of current technique.

AMAZING SIMPLICITY

An opened -out view or tne " f. W." " Airsprite " reveals tnat, for ail its eooca-
making nature, it is an amazingly simple home -constructor design.

PROGRAMMES ON THE "AIRSPRITE "
All tuned in at full loudspeaker strength during

one test. The readings are those of the anode
tuning condenser.

MEDIUM WAVES.
Budapest .. .. 94 5 Northern National 35
Munich . 90-5 Hilversum 335
Vienna . 86.5 Scottish National .. 32
Brussels No. 1 .. 84.5 Heilsburg 30
Florence 82.5 Lille .. 28
Prague No. 1 .. 79.5 London National 27
Nort'ern Regional . 77.5 Leipzig .. 285
Langenberg 75.5 Herbs, 26
Lyons la Dona .. 74 Gleiwitz . 255
Beromunster 72.0 Belfast 23
Paris, Ecole Superieure .. 69 Fecamp . . 19.5

Madrid E A d 7 . .. 61
87.5

LONG WAVES.
Sottens . 58.5 Kaunas .. .. .. .. 85
Midland Regional .. 57 5 Huizen ..

0Frankfurt.. .. 55 La' ti .. . : : : 14
Toulouse .. 53.5 Radio Paris .. .. 69
Scottish Regional . .. 51.5 Berlin .. .. 63
MS lackey .. 48 Daventry .. .. .. 58

-London Regional .. .. 47 Eiffel Tower . .. 51
Strasbourg .. . .. 44 Warsaw .. .. 49
Poste Parisien 40.5 Motels .. .. 45-5
Breslau 39.5 Moscow .. .. . . 42 5
Genoa ..
Bordeaux Lafayette

37.5
36

EAlundborg . , , . 33

NOTE.. ---These stations were tuned in wit" -out using a wavemeter,
and all were definitely identified. In ordinary use a hundred stations
could be logged on any " Airsprite " by almost anyone, and each
station would, owing to A.T.B., provide full entertainment quality.
In a subseq,ent issue we shall publish a graph e' -owing all the

stations we have logged on the " P.W." Airsprite."

Indeed, there is
already ample' in-
dication that the
new features in
the "P. W."
" Airsprite " will
be absorbed into
general practice
with unusual
rapidity.

As you will
note on other
pages, it is the
opinion of several
i mportantperson-
ages that the

"Air -
sprite " will have
very " far-reach-
ing effects on
future radio de-
velopment."(This
is an actual quo
tation from one
of the reports.)

But construc-
tors have the
unique oppo r -
frailty of being
able immediately
to avail them -
elves of the new
developmentsand
thus place them-
selves well in
advance of cur-
rent radio recep-
tion technique.
Statements
of Fact.

So that the full
potentialities of
this 1933 star set
'an be at once
appreciated we
have summarised
its features, pre-
sented them as
the plain state-
ments of fact that
they are.

In view of the unprecedented display of
expert opinion we are able to publish: there
is obviously no need at all for us to provide
a lengthy analysis.

Suffice' it to say that the  P. W:" " Air -

sprite " comprises in the first place the most
-effective three -valve circuit known " to
modern radio science.

The circuit has been devised and 'com-
ponents and layout chosen so that this.

100'per cent effectiveness has been achieved
Without any constructional complications.

AnyOne can build a " P.W." " Airsprite ",
at a cost not' exceeding that of the average,
ordinary " three."

But having done so. . . .

The " P.W." " Airsprite " employs a
special variable -mu control and, for the
first time,' A.T.B., Autoniatic Tone Balance
-.the invention which has aroused the
keenest admiration of all the experts whci
have been privileged to test it. '

The " P.W." Ail -Sprite " has immense
power, its selectivity is superb; A.T.B.
provides the finishing touch and, at prac-
tically no _additional cost (that is the
staggering tritth), for the first time 'makes'
distant -station listening equiValent to
programme reception in both ease of
selection and tonal quality !

" A Definite Advance."

No other set can even remotely ap-
proach the " P.W." " Airsprite " for
distant station listening. It may seem
almost incredible to 'many of our readers
that such a performance is possible in a set
having no more controls or adjustments
than the simplest home -radio outfit.

However, they, don't have to take only
our Word for it ! Note how the experts of
the radio industry acclaim the P.W."
" Airsprite " as a " definite advance to-
wards simple, and more efficient home
radio."

In combining an increased efficiency
with greater simplicity, the " P.W.
" Airsprite " proves to the hilt that once
again " P.W.' has triumphantly vindicated
its claim to lead the way in the cause of the
home -constructor.
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UTOMATIC TONE BALANCE

YOU
cannot get a large number of foreign

stations, or even the more distant
British stations on an inexpensive set

unless you use reaction. But reaction is a
'two-edged sword, for while it will enorm-
ously increase the sensitivity of a receiver,
it is bound to upset its tonal balance very
seriously.

It is for this reason that distant pro-
grammes have fallen into disfavour with
critical listeners. The change from cLar
and distinct local programmes to the boomy
muzziness of far -away transmissions is
so marked that the most tolerant have to
admit the imperfections of these latter.

An Absolute Fact.
And the effect is made all the more

noticeable because so many of the conti-
nental stations are boomy in their radiations
to start with.

I suppose most people know that the
application of reaction tends to cut off the
high notes, but I wonder how many realise
that this cut-off begins at as low, a frequency
as 400 cycles ?

" I have seen many attempts to
solve this problem, and I am par-
ticularly impressed with the sim-
plicity, amounting to genius, of
your method."

VARLEY.

Yet this is an absolute fact. Less than
one octave above the middle C on the
piano the notes commence to dwindle. The
distortion is further aggravated because
reaction emphasises the bass notes as well !

Until recently the tonal deficiencies of
distant reception were glossed over by the
romance of its accomplishment, but now-
adays it is a poor set which will not tune in
at least one or two powerful foreigners.

/9.32/7
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FREQUENCY.

And the listener is beginning to look for
quality as well as quantity, and quite
rightly.

Various tone controls have made their
appearance, and these certainly do enable
listeners to adjust for good quality in
different conditions of reception. But they
add to the controls of -a set and- impose an
obligation on their users.

EXCLUSIVE NEWS (r'.9 STRIKING
EW RADIO DEVELOPMENT

WHAT THEY SAY
"This discovery is as important

as that of the reacting valve
itself, and will no doubt have as
far-reaching effects on future
radio development."-

DIRECT RADIO.

It is left to them to judge a given recep-
tion and adjust the quality accordingly.
Actually, it is impossible to carry out such
an adjustment with definite method. It
must be blind guesswork.

Even an expert musician would find it
difficult on the one hand to balance an
organ transmission from Budapest for
reaction distortion and on the other a
variety turn from Berlin !

Obviously, some simple and purely auto-
matic system to provide perfect balance in
all circumstances simply had got to be
invented. It remained one of the very few
things needed to bring home -radio to
practical perfection.

The Search for Simplicity.
I gave considerable thought to the matter

in the closing ,months of 1932, and subse-
quent to experimenting with innumerable
schemes, some of which seem absurdly
complicated now, I finally had the good
fortune to hit upon " A.T.B:," the Auto -

REACTION
AND A.T.B.
CONTROL
CONDENSER

NOTHING TO WANGLE."
A.T.B. really is completely auto-
matic and involves no initial
or operating adjustments what-

ever.

matic Tone Balance which appeaN for the
first time in " P.W.'s." new star set.

Because of its complete success and its
remarkable simplicity, it has been hailed
as the work of a genius. I, personally, make

no such claims. As I have indicated, it was
a happy brain -wave that owed its genera.-
tion to months of hard thinking and
research.

I first took the known methods of com-
pensating for reaction distortion (reaction
must always distort, remember) -and -en-
deavoured to simplify them. If you glance
at Fig. 1, you will see how the amplification
falls off from 400 cycles. Obviously, if you
can introduce something into the set which'
will provide an increasing amplification
from 400 upwards, as at Fig. 2; the reaction
deficiency will be off -set.

Efficiency with Economy.
I did not spend long with those special

choke -resistance schemes, for these cost
money. But it finally occurred to me that
the effect could be obtained with L.F.
transformers of certain characteristics.

Many cheap L.F. transformers have the
required characteristics, but they de not
give.the 'good amplification necessary for a
first-class set although, of course; some
would be prepared to forgo that. Even so,
there is no guarantee that any one par-

" Your clever solution
problem is an achievement of
which you may well be proud."--

WHITELEY ELECTRICAL.

ticular " cheap " transformer will " fail
in just the way required.

However, this problem was solved by the
independent production by Varley, Ltd., of
an L.F. transformer of identically the type
needed for the -job: Actually, this happened
after I had ironed out the " A:T.B." scheme
and had fixed upon two or three" cheap "
transformers, that fairly well suited. me,
although I was faced with the ilifficulries of

.032/8

-76. 2

/00 .200 .700 800 /600 3200 6400
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telling the truth about these transformer,'
performances on the one hand .and- justi-
fying amplification loss on the other !

-The special compensating transformer
swept all, these objections away. It gives
exactly the result needed without loss of
amplification, and actually costs less than
most other good:transformeri. What a
stroke of good fortune !

(Continued on next page.)
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AUTOMATIC
TONE BALANCE

(Continued froin previous page.)

But the use of a special transformer of
this nature, instead of a normal one, is
not Automatic Tone Balance. Its ordinary
application is to sets, such as suner-heta,
which give constant frequency distortion.

My A.T.B." renders it possible for an
ineipensive S.G. Three (the receiving set
for the million) to maintain tonal equi-
librium with and without reaction-the
essential differences lying between distant
and local reception.

It does this through the reaction control
itself. Towards minimum reaction the

A.T.B. IN PRACTICE

REA' C T/ON CO/L
fl3219

C.F.
74-'R/VSFORMER

0/A-FL-
AD6-4cr/on,

.(a/voEntsER

1;63
TONE BRLIWC/NG CONDENSER

A simple A.T.B. application showing how the
invention works. In the " Airsprite," A.T.B.
appears in a .orm slightly different trom this.

special compensating characteristics of the
L.F. transformer are negatived by carefully
planned progressive capacity. At minimum
reaction the compensation is completely
nullified. Thus you have the condition for
pure. straight-line local station results:

As reaction is brought in to boost up
weak transmissions, so is the transformer
compensation given more and more: play,
and the output of the set is maintained at
" straight-line " purity

*
" When listening to a distant

station on 'the edge of reaction your -

tone compensation made all the
difference between enjoyable music
and the usual deep, muffled noise,
and more important still 'is the fact.
that it made it possible with a very
weak, distant station to -hear the
announcer's voice clearly and under-
stand what he was saying." Belling
and Lee.

All this is purely automatic. The listener
has no extra knobs to fiddle with. He just
operates 'the set as he would any ordinary
one. plying the reaction and tuning controls
in the way But A.T.B" lifts his
resulfs miles above those hitherto attainable.

And it costs him practically nothing to
enjoy this great boon. The special trans-
former is, if anything, cheaper than most
others, and the only additional piece of
apparatus employed is a fixed condenser
costing a shilling or two, which might be
there to prevent H.T. shorts in any ease !

Don't think that this scheme is one of
those theoretical conceptions which look
fine on paper, but which hardly make
theniselves noticeable in practice. You will
be amazed at the Marvellously clear-cut
results you will get from the distant
stations, and I will defy you to distinguish
a tonal difference between weak distant
stations boosted up with reaction and the
local programme.

You can easily test the full powers of
"A.T.B."--if you want to. LiAcn to the local
with the usual minimum reaction adjust
ment, and then advance the reaction control.

Controls Record Tone
The high notes will simply leap up in

amplification. You could hear that if yours
were the dullest ears in the world !

Incidentally; " A.T.B." fUnctions just as
markedly if and when -you use the " A.T.B."
Three with a gramophone pick-up. Your
reaction control then becomes a pick-up

The Ormond differential reaction condenser
modified for the " Airsprite "-an extremely

easy task.

tone control ! Rather a strking economy of
controls, isn't it ?

Simplicity of application, utter inexpen-
siveness (practically cost-free), perfectly
automatic in operation, uncanny effective-
ness-they are the attributes of A.T.B

The little diagram, Fig. 3, shows plainly
how the invention works. As the differen-
tial reaction condenser is adjusted towards
minimum, so does more and more of the
capacity of the fixed condenser become
effective until, at
minimum reaction, it
is brought fully across
the primary winding
of the L.F. trans-
former. The inter-
position of the H.F.
choke and the H.T.
is quite immaterial.

Then the special
L.F. transformer is
made to function as
a normal -L.F. trans-
former, of high-class
quality.

It should be noted,
however, that other
factors in the set tend
to contribute to the
work of " A.T.B."
" P.W.s." new star The " P.W." " Airsprite " circuit embodying Vaitable-Mu. S.G.set has been designed Automatic Tone Balance.

THE KEY

for 100 per cent " A.T.B." results. It
is the ideal vehicle foi my latest, and, I
think. greatest radio invention. .

A.T.B " itself is without doubt the
perfect example- of what constitutes a really
valuable invention.

No Extra Cost
I have no hesitation in saying that,

because my own personal opinion - (an
inventor could be forgiven for viewing one
of his Own creations in its best light !) has

" The problem of maintaining
fidelity of reproduction without a'
separate tone control has hitherto
defied solution. It is therefore to your
credit that. you should have overcome
this without additional cost. Your
scheme does all that is claimed for
it and is a definite advance towards
simpler and more -efficient home-
radio.-Colvern.

been snore than .substantiated by, expert
and impartial critics. as yOu will see else-
where in this issue.

"A.T.B." costs nothing 'aboVe'the price
of ordinary components in an ordinary set,
it introduces only about one extra lead in
the wiring ; it adds nothing to the .opera -
don or control, but gives an existing control
more than twice its usefulness and effec-
tiveness and, finally, it tears out that

"AIRSPRITE" A.T.B.
TON? 2 OIVCON-

TO MOVING VANES OF
VARIABLE CONDENSER

A pictorial representation of A.T.B. in the
" Airsprite."

terrible distortion hitherto inevitable with
distant -station reception without the intro-
duction of comparatively complieated.com-
pensating circuits. G.V.D.

TO THE NEW TECHNIQUE
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The output power of the "Airsprite " is controlled by means of a specially decoupled circuit operatin; on
the variable -mu S.G. valve. This ensures smooth, even control throughout the reception range of the receiver.

THERE .are two main ways of controlling the volume of output
from a radio receiver-by controlling the H.F. amplification
or the H.F. input to the detector, and by varying the amount

of low -frequency amplification.
Many methods of achieving these two can be devised, and the

valve manufacturers have gone to the trouble of designing a special
valve for one of them.

We refer to the method of volume control provided by the variable -
mu screened -grid valve. This is undoubtedly the best system yet
devised, for it allows complete control of the H.F. input to the detec-

SAFE AND SILENT POWER CONTROL
TO MON AERIAL TUNING

CONDENSER

AERIAL
CO/L\ f c'EV PC'elERhot.

A  -t

FA
To
NO/

TO
AERIAL

TOf, ON RERIRL TUNING CONO
SL/DER

50.000
OHMS
Poriwerew

CONTROL

TO 3 PT
ON -OFF
SWITCH
/aro G.S.r-

0003 MFD
PRE-SET

/00000
OHMS.

EARTH.

V.252.

The arrangement used for the variable -mu control in the " Airsprite." Its use
prevents H.F. getting through to the bias battery and causing instability

and motor -boating. It is especially valuable when a mains unit is used.

tor, thereby not only determining the amount of L.F. that shall be
amplified and passed to the speaker, but providing prevention of
detector overloading-a very important point.

This control is easily obtained by means of a potentiometer and
a bias battery. This latter will depend for its most suitable voltage
upon the distance of the set from the nearest station. In most
locations a 9 -volt battery fully applied to the potentiometer of
the variable -mu valve is quite sufficient to provide reduction of
strength to well below maximum on the local station.

From a Whisper to Loudspeaker Strength.
With these 9 volts it should in most cases be possible to

decrease the H.F. amplification of the set to a point where it is a
mere shadow of what the valve can do. In fact it will be reduced to
so low a value that you will get less energy on the detector when the
variable -mu valve is being used than you *Mild with only the
detector valve-the screened -grid stage being cut out:

From this low value we can go to maximum by just turning the
knob of the potentiometer, thus allowing the volume of the set to
be controlled from a mere whisper to full loudspeaker strength.

If the set is very near the local-say within 12 or 15 miles-it
may be necessary to use a 161 -volt bias battery (whether, or
not the L.F. valve requires such a voltage), so that further bias can
be applied to the variable -mu valve, otherwise it may not be possible
to reduce the volume of local reception to as low a level as is desired.

Safeguard Against Instabilty.
An important feature in the variable -mu bias control arrange.

ments of the "Airsprite ""is the decoupling resistance shown in .the
diagram on this page.

This resistance is a safeguard against motor -boating or similar
forms of instability, and is a most important factor in the success of
the set froth an H.F. point of view.

It is connected in series between the slider of the bias potentiometer
and the earth end of the tuning coil. From this end of the tuning
coil is-taken a -1-mfd. condenser to the L.T.- side of the wiring.
Thus .when the three point switch is closed we have the resistance
of the potentiometer between ,L.T. - and slider, and the extra series
resistance shunted by the 1-mfd. condenser to earth.

In other words this condenser prevents H.F. impulses from getting
into the potentiometer, and thus being applied across the bias bat-
tery and along the lead for the potentiometer to G.B.-." It must
be. remembered that this battery is the same as that used for the
L.F. side of the set, and so it is important to see that no H.F. gets
into it.

Distinguishing Features of a Good Set.
It is such decoupling devices, and other schemes that cause one

set (having them) to stand out above others (not having them), which
at first sight appear to be equally good. The " Airsprite " is one
of the latest and best in this respect: It is perfectly stable at all
frequencies, it is properly decoupled so that it can be used safely
with an H T. mains unit, and the H.F. grid -bias decoupling pre-
vents feed of H.F. through the potentiometer, and the bias lead
from that to the battery-a cause of instability in some cases that
is often unsuspected.

HOW IT LOOKS IN PRACTICE

The H.F. end of the " Airsprite " showing the 100,000 -ohm resistance ila3ed
between the slider of the potentiometer and the H.F. circuit of the S.G. valve.
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From TELSEN ELECTRIC CO., LTD,
Dear Sir,-I was very pleased to have an

opportunity of examining your P.W."
" Airsprite " Three, and congratulate you
heartily on the results obtained with this
remarkable receiver ;'from the point of view

both of quality
and selectivity
its performance
on British and
Continental
stations is excel-
lent.

- I am confident
that it will make
an irresistible ap-
peal to all readers
of P o ru Ari,

" WIRELESS, 'arid
that - they will
acclaim- as a real

-achievement in
--Radio its perfect
quality of repro,

Mr. A. W. MACNAMARA. duction and sim-
plicity of opera-

tion. I feel sure that this new home+
constructor set will immediately make for
itself a, name throughout the country, and
that it will add yet another triumph to the
long list of successes enjoyed by the receivers
designed by your technicians.

Yours faithfully,
A. W. MACNAMARA,

Managing Director.

Yrom MILLARD WIRELESS SERVICE CO.
LTIk

Dear Sir,-I was very interested in the
demonstration of your new receiver, and
greatly impressed by its performance.

The design of an efficient receiver is not
merely a matter
of connecting
the due comple-
ment of high -
quality compon-
ents and valves.
It is essential to
select each corn-
pethent with due
regard to its elec-
trical constants,
and to those of
every other com-
ponent, in order
to achieve a well-
balanced circuit.

In the P.W."
"Airsprite"

receiver, by the wise exercise of this choice,
" Popular Wireless " technicians have pro-
duced a set which, in addition to high
electrical efficiency, embodies an ingenious
yet simple and effective form of automatic

mr. T. E. uOLOUP.

tone control. High -note -loss when using
critical reaction:is greatly reduced.

This feature will appeal equally to the
discriminating listener who desires quality
reproduction first and foremost ; to the
experienced constructor who will appreciate
the technical merits of this interesting
device ; and to the newcomer to radio who
here has an opportunity to build a receiver
which embodies an extremely novel and
useful feature whereby excellent quality is
obtained on both distant and local stations.

Yours faithfully,
FOR THE MTJLLARD WIRELESS

SERVICE CO. LTD.,
rT. E. GOLDr, Head of Technical Dept.

From PETO-SCOTT CO. LTD.
Dcar Sir,- Subsequent to a close examina-

tion, and the witnessing of scientifically
Conducted tests of an eminently practical
nature, I am able to state that I consider
your new set to be a most praiseworthy
achievement.

Its power and selectivity, anl the manner
in -which it automatically aujusts for tone
balance on local and distant reception, make

it an exception -
.a I I y attractive
proposition.

I was particu-
larly impressed
by, the cleanness
and simplicity of
its design, and
you are to be
congratulated on
attaining such
exceptional
results with a
receiver w hie h
can obviously be
duplicated by
anyone for an
O t la's( within
reach of all.

Yours faithfully,
Por and on behalf -of

Thu PETO -SCOTT CO., LIMITED,
W. Score 1,VourniNoroN,

Managing Director.

From VARLEY (Oliver Pell) CONTROL,
LTD.

Dear Sir,-I thank you for affording
me the opportunitT to eXamine and test
your new automatic tone balance scheme.

I find that it does all* 'you- claim for it,
and think that it will have a distinct appeal
to all Our readers.

With this highly efficient solution to the
vexed problem of maintaining good tonal
balance in all conditions of reception,
'which you have accomplished at no cost
additional to that required for the usual
components in ordinary sets, you have

Mr. W. SCOTT
WORTHINGTON

Mr. K. HItiorNsON.'

contributed an
important step
towards the
development of
simpler and
better home
radio.

I have seen
many attempts
to solve this
problem and I
am. particularly
impressed with
the
amounting to
genius, of your
method,
niscent of

Columbus and the egg.
I congratulate. you.

Yours faithfully,
.K. HroorNsoN
(Chief Engineer.)

From READY RADIO LTD.
Dear Sir,-The demonstration you gave

ine of the powers of " P.W.'s " new star
set impressed me so much that I have had
a model made up for trial under my own
conditions. ,

This model, using the specified com-
pensating :transformer, and Colvern coils,
amply lived up.to
all the clainis.yeu
made. It is cer-
tainly a very ,line
set indeed,. and I
think much credit
should be given
to you for Making
the valuable
modern principle
of tone -correction
available for the
first time to users
of normal and
uncomplicated re- Mr. G. P. KENDALL, s.sc.
ceivers.

Yours sincerely,
G. P. KENDALL.

FrOm THE GENERAL ELECTRIC CO.
LTD.

Dear Sir,-I have to thank you for your
courtesy in demonstrating the new Air -
sprite ' Three circuit to me prior to its
publication.

I would like to take this opportunity of
congratulating you on the excellent design
of this circuit-a design which will meet
the difficult " ether "congested conditions
which exist to -day, and which at the same,
time will be within the purse of any con...!
struetor..

The circuit is simple and neatly set out
and although during the -demonstration

1'
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THE RADIO INDUSTRY
and THERWAIRSPRITe
witnessed, it was operating practically
on the reaction point-bringing about the
necessary selectivity-no high -note loss
was noted in the
loudspeaker re-
production, which
was confirmed by
subsequent meter
readings.

After all the
American "Hook-
ups "we are hear-
ing so much
about lately. it is
most refreshing to
see a novel circuit
produced on this
side of the At-
lantic, and I wish
the " Airsprite "
all the, success it deserves.

Yours faithfully,
DE A. DONISTHORPE.

Mr. de A. Donietaoree

From WINGROVE & ROGERS, LTD.
Dear Sir,-I was very, very pleased to

have had the opportunity of hearing
tests made on your new receiver, and
thank you for this courtesy extended
to me.

The tonal quality on local broadcasts
was excellent, and I was very much im-
pressed with the good overall response.
The outstanding feature of the set, however,
is the very noticeable maintenance of the
reproduction of the high notes when
the set is tuned in to distant stations,
and even with maximum reaction this
effect was preserved. At the same time,
there is no reproduction of boom under
these conditions.

I would like to add, also, that I feel
you are pursuing the correct policy in
concentrating your efforts on the pro-
duction and very. complete description of
certain star " sets, and I do definitely
feel that this is more likely to extend the
interest in wireless constructing as a
hobby, and thus bring better and better
home -constructed sets within the reach of
everyone.

I wish you every success with this set,
and feel sure that many constructors will
appreciate the definite advance you have
made. Yours faithfully,

GUY D. OZANNE.

From WHITELEY ELECTRICAL RADIO
CO., LTD.

Dear Sir,-Thank you for the convincing
demonstration of your new Set " THE
AIR SPRITE."

You are certainly to be. congratulated
on your ingenious method of automatic
tone compensation. Because it allows the
use of full reaction without impairing
reproduction of the higher frequencies,

this simple device materially increases the
effective range of the receiver. -Stations
whose programmes -would normally be
almost unintelligible owing to the amount
of reaction necessary may on this set be
received clearly and with good entertain-.
ment value.

The test carried out in my presence
decisively proved all your claims. Your
clever solution of an old problem is an
achievement of which you may well be
prond.

Yours faithfully,
G. TAYLOR.

From
COSSOR, LTD.
Dear Sir,-I was

most interested to
hear the demon-
tration of the
Tone Compens-
ator in the new
" P.W." receiver.

I must say that
I consider the tone
compensation
adequate for all
normal purposes,
and that I was
most impressed
with the simpli-
city of the device.

The compen-
sation being auto-
matic is, in my opinion, an important ad-
vantage. Yours faithfully

C. A. I:it-ARRINGTON,
Technical Service Dept.

For A. C. COSSOR, LTD.

Mr. C. A. Quarring ton

From FERRANTI, LTD.
Dear Sir,-The-writer had much plcasure

in visiting the laboratories of POPULAR
WIRELESS for the express purpose of wit-
nessing the performance of the new
POPULAR WIRELESS "- Airsprite " Receiver.

This receiver, althotigh of easy con-
struction, is so arranged that the repro-
duction on distant stations approaches
closely to that obtainable from local
stations, this result being provided in a very
simple manner.

Tests were made under conditions corre-
sponding to broadcast reception, and in every
case the re-
production
was noticeably
good, the
higher musical
frequencies up
to 4,500 cycles
being well
maintained,
notwithstand-
ing the good
selectivity of
the circuit
used.

An impor-
tant point is that these remarks apply to
both the Mains and Battery models, and the
writer feels that both these sets are likely
to have the wide popularity which one
expects from POPULAR WIRELESS designs.

Yours faithfully,
FERRANTI LTD.,

J. BAGGS,
Radio Sales.

A FURTHER SELECTION OF REPORTS WILL
APPEAR NEXT WEEK.

Mr. J. Elagg3

" IT DOES ALL YOU CLAIM FOR IT "

.5
- The "1.W." Airsprite " undergoing scientific meter tests under the vigilant eyes of Mom ,eit to nano

G. V. Dowding, Technical Editor of " P.W." and inventor of A.T.B., Mr. Joseph (Managing Director) and
Mr. Hale (Technical Dept.), 'Radio Instruments, Ltd., K. D. Rogers, Chief of "P.W." Research.

and Mr. Scott Worthington, Managing Director of Peto Scott, Ltd.
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IN order that a maximum number of
1 constructors can enjoy " P.W." " Air -

sprite " reception without delay, we
are describing at once the construction of
both a battery and a mains version (and
presenting with this issue a blue print of
each).

The two sets are essentially similar ;
they stand right in the forefront of their
respective classes. And you can rest
assured that the performance of the all -
electric model is not marred by residual
hum and other ailments cornnion to A.C.
sets.

Local Station Clarity on DX.
As a matter of fact, even were it robbed

of its valuable A.T.B. and Variable Power
features, the A.C. " Airsprite " would
still constitute a first-class -Mains receiver
deserving of the attention of the most
critical set builder.

But with its A.T.B. its performance,
as with the battery model, is almost breath-
taking. The uncanny clarity of the dis-
ta,nt stations at times makes one doubt
their very distance ; you think you have
tuned in a " local " by mistake !

The " P.W." " Airsprite " has merited
the acclamation of the radio industry; it
obviously deserves re-
spect in construction.

It is in no sense of
the term a " tempera-
mental:" instrument;
its performanceis
most emphatically not
based on an "on -edge "
approach to instabil-
ity. Actually, it is
" rock - like in its
stability.

Suitable Parts.
But it must be clear

to the least expert of
our readers that the
finished job won't be
a" P.W." "Airsprite"
if other components
and accessories than
those we recommend
are used, or if a de-
parture is made from
our - carefully detailed
plans of construction.

Note what the Mar-
coniphone Co. says in
its report on the

P.W." " Airsprite "-" . . it would
be a pity if the results

.1

68-/

65
3

Never before has the home construc-
tor had such an opportunity as is
presented to him now, for here is a set
embodying an, entirely new circuit
which has commanded the com-
mendation and congratulations of
the who:de of the British Radio In-
dustry-an absolutely unprecedented
guarantee of complete novelty and

sterling worth.

obtained in your design were to be lost
through- the use of unsuitable valves,
condensers,' etc." It, would indeed be a
pity, a thou.sand pities. However, all the
components specified are standard com-
ponents easily obtainable anywhere at
prices within the reach of everyone.

Some of you .will no doubt have a.
number of them already in your possession;
because they are widely used, popular
components almost to the last item.

Making Construction Simple..
We ensured that this should be the case;

it was one of our first requirements of design.
The omission of particular makes from

our list does not necessarily mean that
these makes are neither popular nor
efficient in themselves, but that their

"ITS NEAT AND CLEAN DESIG

characteristics do not; conform with. the
" P.W." " Airsprite " fermula.

For it must be cleaily understood that
while " A.T.B." for ,example, . does not
demand finicky selection of circuit values, -
it is veritably a keystone iuthe " Airsprite "
circuit and cannot give its full amazing..
effects unless there is ,circuital sympathy
with its functions. .

Readers will notice that several adver-'
tisers in this issue of Pop MAR, WIRELESS.'
are offering all the necessary parts for the
" Airsprite" Receiver, and in several cases
complete kits of parts.

Available Everywhere.
Messrs. Ready Radio are distributin,2

" P.W." " Airsprite kits through the'
trade. which means that -readers will bo able
to -get kits at a local dealer's. The Ready
Radio " Airsprite " kit iS neatly -packed in a,'
dustproof display carton, and is absolutely
complete, even including a special Ready
Radio shorting differential.,

This kit also includes Colvern coils which,
of course, are suitable and eminently effici-
ent. All the other parts offered in the hit:
are of approved makes, and types, and are
tested under the personal supervision of
G. P. Kendall, RSc. ' Messrs. Pet o -
Scott are also supplying the famous

Pilot Author Kit of
-t h e " Airsprite:"
As with all these.
kits you ,will find
drilling, etc., has
been done for you,
and the kit is com-
plete to the last
screw and wire.'

Another famous
firm, Messrs. Telsen
of Birmingham, are
also displaying ad:
vertisements in this
issue Of TOPULA.R.
WIRELESS showing
a complete list of
the necessary parts.
These ( an of course,
be obtained from

.000,T
local dealers..

Messrs. DirectMFO.
PRe-ser. Radio are offering

- readers a. De Luxe
Airspritc " kit-

. a kit with quality
components only.
This is a new and
bold policy on their
part, and one which

and clean _ we feel is deserving
of congratulation.

N"

7ZI/VING CONDENSERS
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Many of the great engineers who have examined the Airsprite '' remark upon its " neat
denier."
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THE BATTERY
VERSION

i-on to the full-size blue print of the battery version of the
P.W." " Airsprite," constructors have both photos - and

persPective drawings to help them.
As a further aid every wire is numbered on the blue print and

these numbers are repeated on the. drawings.
Additionallyto -even -that, you will find five photos of the set in

succeeding pages. These photos show the set in the course of
wiring so that you can actually follow it lead by lead.

All the leads in these photos are numbered.
As readers can well imagine, all these special designs and photos

took a long while to prepare (and even longer to check!) but we
were determined to spare no pains in ensuring that anyone could Wild
the " Airsptite."

Actually, it is one of the very simplest home -assembly jobs of
any kind that has ever been produced, but, beeause it opens'illt an
entirely new radio reception series of standards and will doubtlesa
attract tens of thottiands of people to build it who know nothing
whatever 'of radio, we have taken exceptional steps to ensure
100 per cent success for everyone. 

THE MAINS
VERSION

THE construction of the average all -mains receiver.is approached
by many with a certain amount of trepidation. Sometimes
this diffidence is warranted, but in spite of its compactness

the A.C. " Airsprite "'need give rise to no doubti, either as to your
ability to construct it or to your skill in. handling it ,when on the
air.

It is dead simple to build and just as easy to operate 'as the
battery model described in these pages-for as regards controls
it is exactly the same.

If you examine the blue -print and illustrations you will find that
the A.C. " Airsprite is not only similar in its controls to the
battery- model, but that . its size is only a matter of two inches
deeper. It is the same width (or length) and the sane height.

This compactness was achieved by a method of design which at
the same time greatly assists in simplifying construction. It is that
of hating the set laid out normally on a baseboard, but mounting
the mains part of the receiver (rectifier, smoothing choke, mains
transformers, etc.) on a separate baseboard fixed On panel brackets
at right angles to the main baseboard.

/6' "

TUNING
CONDENSER

k4p/Remz-Ni,
VoLUAIE

CONTROL

234.
f

THE Pli/ "AIR5PRITE" PANEL

7e/A//n/G
COM:PE/v.5cm- -

/
CO,v0.1

11.

X907

The " P.W." " Airsprite" can't let you down ; it completely
re -vitalises distant -station reception.

Apart from the Compensating L.F. Transformer there is only one
other component which cannot strictly be styled " standard " in its
use, although that may not apply to its actual form.

We refer to the, Differential Reaction Condenser. This has to
short-circuit between its F, fixed vanes and its moving vanes when
the control is hard over to the left (at the position for minimum).

At least one firm (Ready Radio) is selling a special version of its
differential condenser which is suitable for the " P.W." " Airsprite.

FIRST STAGE -THE COMPONENTS

Collect the parts together and check them by the component list.

THE "AIRSPRITE'S " PANEL DIMENSIONS

Exactly the same measurements apply to the A.C. mains version as to the
battery " Airsprite."

This enables both the set itself and the mains power pack to be
constructed independently and then by a few flexible connections
the two can be linked and the mains pack fixed in position.

The first thing to do. in the construction of the A.C. ". Airsprite "
therefore (after getting the requisite components) is to lay out the
two sections of the set very, very carefully, taking care that' the
various positions of the components correspond reasonably accurately

EXTRA BASEBOARD FOR A.C.

in we mains " moue, " the additional smoothing condensers, etc., are placed
on an extra " baseboard," at the back.
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THE BATTERY VERSION-continued.
*

SECOND STAGE. --Panel drilled and fixed to baseboard, components mounted,
wiring commenced.

and there are a half a dozen others which can be modified by
anyone without the use of special tools and mechanical skill.

We give the names of these makes in our list of parts, and next
week we will tell you how the simple little alteration is made.

"AIRSPRITE" LEAD LENGTHS
No. Inches No. Inches No. Inches

One .. 3 Eighteen .. 21 Thirty-five .. 34
Two 3 Nineteen .. 61 Thirt y -six . 34
Three 311 Twenty .. 2 Thirty-seven .. 11
Four 5 Twenty-one , . 4 Thirty-eight .. 41
Five 11 Twenty-two (Direct) Thirty-nine 44
Six .. Twenty-three .. 61 Forty .. .. 31
Seven .. .. 2/ Twenty-four .. 21 Forty-one .. 41
Eight .. 1) Twenty-five ..St Forty-two .. 31
Nine .. 15 Twenty-six .. 9 Forty-three 101
Ten Twenty-seven . , 21 Forty-four
Eleven .. Twenty-eight 5 Forty-five .. 10
Twelve- .. .. 11 Twenty-nine ..31 Forty-six 21-
Thirteen .. 31 Thirty .. . 64 Fortyseven .. 31
Fourteen .. 64 Thirty-one .. 3/ Forty-eight .. 31
Fifteen .. 51. Thirty-two .. 34 Forty-nine .. 34
Sixteen .. . . Thirty-three .. 94 Fifty .. 4.'s
Seventeen .. 54 Thirty-four .. 34 Fifty-one .. 61

THIRD STAGE.-The wiring is continued. The lead numbers correspond
with those on the blue print.

*

THE MAINS VERSION --continued
*

with those shown on the blue print. If they do not there is a
great risk that the parts on the baseboard and those on the mains
pack will foul each other when the latter is in position.

This clearance should be checked up by trial before any of the
wiring is proceeded with.

Obviously the two parts of the set can be wired up separately, and
it is not a bad plan to begin with the mains unit.

MAINE VALVES AND THEIR APPROXIMATE RESISTANCES

Variable Bias Res. Bias
Make Mu Detector (ohm) Output Res. Rectifier

dullard .. MM.4V 354V. 1,000 ' - - D.W.2
lessor .. MV.SG 41M.H.L. 750 41M.P. 350 ohm 506B.U.
Eazda .. - A.C.'H.L. 1,000 - - U.U.2
Warconi .. VM.S4 M.H.4 600 - - U.10
kiram .. VM.S4 M.H.4 600 - -- U.10
;ix -Sixty . ,

rungsram
SS4MMAC

AS4105
S.S.4G.P.A.C.

A.R.4101
1,000

600 - - S.S.W.462
P.V.495

Cdssen , . VSGA1 A.C.,'H.L. 700 - U.U.41
Wieromesh AC SGV H.L.A.i 309 P.A.1 325 ohm R.1

* 4
- This is built on a piece of baseboard 16 in. long and 51 in. wide.

It is to be mounted flush with the back of the main baseboard,though
above it, and therefore should be fitted with its panel

brackets and tried in position before any wiring is attempted:
The actual wiring is very simple, though it will be noted that

unavoidably a few leads will have to be soldered to their point of
connection, a requirement we try to avoid in POPULAR WLRELESS
sets, but necessary in this case.

The points are those on the thermal delay switch, which has four
leads going to it and which is fitted only with soldering tags. The
T.C.C. condenser shown- in the blue print and the photographs also
needs soldered connections, but the type of condenser having
terminals can be obtained if desired, provided that it is of the right
caPacity and not less than 400 volts D.C. working, or 300 volts A.C.

A slot in the baseboard (mains unit) will have to be cut as shown
to give clearance for the combined mains plug and fuse, while the
on -off rotary switch is mounted through the baseboard. The radio-
gram switch extension is fitted on the terminal strip which is fixed

THE PLACING AND SPACING

Completely mounted, as shown, there is no unwanted interaction between
components when the coil unit covers are in place.
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THE BATTERY VERSION-continued.
*

Fourth stage, nine more leads added-the job is nearly done.

THE " P.W." "AIRSPRITE " (BATTERY MODEL)
THE EASILY OBTAINABLE AND INEXPENSIVE

COMPONENTS
1 PAIR OF MATCHED TWIN

SCREENED COILS (Telsen W 287).
1 COIL SWITCH COUPLING AS-

SEMBLY (Telsen W 217).
2 .0005-mfd. VARIABLE CONDEN-

SERS (Polar No. 2 S.M., Ormond
No. 6 Slow Motion, Utility W 319).

1 0003-mfd. to '00035-mfd. DIF-
FERENTIAL REACTION CON-
DENSER (Ormond R'190 '0003,

Lotus D. C.3, T.B. No. 1080, Telsen
W 185, Ready Radio) See text.

1 .0003-mfd. max. PRE-SET CON-
DENSER (Ready Radio, Goltone,
Formo, Sovereign, Ormond, Colvern,
Telsen, Polar).

1 .1.-mfd. CONDENSER (Dubilier
9200, Telsen, T.C.C., Lissen).

1 .1-mfd. CONDENSER (Lissen
LN110, Dubilier, Telsen, T.C.C.).

1 .01-mfd. CONDENSER (Graham
Farish, T.C.C., Dubilier, Lissen,
Telsen.)

1 -0005-mfd. CONDENSER (T.C.C.
Flat S type, Dubilier, Goltone,
Ferranti. Lissen, Telsen, Graham
Farish, Sovereign).

1 .0003-mM. CONDENSER (Igranic
tag type, T.C.C., Dubilier, Ormond,
Goltone, Bulgin, Telsen).

1 50,000 -ohm wire -wound POTEN-
TIOMETER (Ready Radio, Bulgin,
Wearite, Sovereign, Varley, Igranic,
Watmel, Colvern, Lissen, Magnum,
Tunewell, Telsen, Lewcos).

1 2-meg. GRID LEAK, with holder
(Ferranti, Graham Farish " Ohm-
ite," Ready Radio, Goltone, Telsen,
Igranic, Watmel, Dubilier, Bulgin,
Lissen, Tunewell).

1 1000 -ohm RESISTANCE and holder
(Graham Farish "Ohmite," Watmel,
Lissen, Sovereign, Bulgin, Ferranti,
Wearite, Colvern Strips, Telsen).

1 100,000 -ohm RESISTANCE with
terminals or tags (Graham Farish
"Ohmite," Dubilier 1 -watt, Lissen).

2 4 -pin VALVE HOLDERS (Lotus,
Telsen, Igranic, W.B., Lissen, Tune -
well, Clix, Bulgin, Benjamin,

 Wearite, Ready Radio, Peto-Scott,
Goltone).

1 HORIZONTAL VALVE HOLDER
(Lissen LN 739, Telsen, W.B.,
Bulgin, Wearite).

1 S.G. H.F. CHOKE (RI Goad-
Astatic, Graham Farish L. NI.S.,
Slektun, Wearite, Lewcos, Key-
stone, Telsen, Dubilier, Ready
Radio, Lotus, Lissen, Varley,
Sovereign, Tunewell, Watmel,
Graham Farish, Bulgin, British
General, Goltone).

1 H.F. CHOKE (Lewcos type MX.,
or as above).

1 COMPENSATING L. F. TRAM -
FORMER (Varley D.P. 35, Telsen
Audio -Former).

1 THREE-POINT ON -OF SWITCH
(Ready Radio push-pull, Lissen,
Bulgin, Tunewell, Telsen, Sovereign,
Wearite, Goltone).

1 EBONITE PANEL, 16 in. x 7 in.
(Peto-Scott, Permcol, Goltone,
Lissen, Wearite, Becol, Direct
Radio).

1 BASEBOARD, 16 in. x 10 in. (Peto-
Scott).

1 CABINET, to lit, 16 in. x 7 ;n.
panel and 16 in. X 10 in.
baseboard (Peto-Scott, " Airsprite,"
Cameo, Morco, Pickett, Direct
Radio, Gilbert, Osborn, Lock).

1 EBONITE TERMINAL STRIP,
16 in. x 15 in.

12 INDICATING TERMINALS (Bel-
ling & Lee type " R," Walnut,
Clix, Bulgin, Igranic, Goltone).

1 ANODE CONNECTOR (Belling &
Lee).

1 FUSEHOLDER (Bulgin type F 5,
Telsen, Goltone, Belling & Lee).

1 FUSE (Bulgin, Type B, Bel-
ling & Lee, 100 m a Scruluse,
Goltone, Telsen).

8 BATTERY PLUGS (Clix, Belling &
Lee, Bulgin, Igranic, Goltone).

2 SPADE TERMINALS (Clix, Belling
& Lee, Goltone).

4 YARDS INSULATED SLEEVING
and 6 yards 18 -gauge tinned copper
wire (Goltone, Wearite).
FLEX, SCREWS, etc.

ACCESSORIES FOR THE
LOUDSPEAKERS. - Marconiphone,

Celestion, B.T.-H., Blue Spot,
G.E.C., R & A, Epoch, Clarke's
Atlas, Igranic, Baker's Selhurst,
Ferranti, Lanchester, Ormond,
H.M.V., W.B.).

H.T. BATTERY -120 v. Super Capacity
Ediswan, Ever Ready, Siemens,

Silver Knight," Pertrix, Marconi -
phone, Drydex, Lissen, Magnet,
Oldham).

G.B. BATTERY :-16 volt Ever Ready,
or see above.

BATTERY " AIRSPRITE "
L.T. BATTERY.-Exide, Ediswan,

G.E.C., Oldham, Pertrix, Block,"
Lissen.

AERIAL AND EARTH EQUIP-
MENT.-Electron " Superial," Gol-
tone " Akrite," Graham Parish
" Filt " earthing device.

MAINS UNIT.-This should have
three positive tappings with outputs
to suit valves chosen (Clarke's Atlas,
Ferranti, Ekco, Regentone, R.I.,
Heayberd, Tunewell, Formo).

*'

'SC

THE MAINS VERSION-continued.
If

Looking down on the A.C. set, coil covers removed.

-3(

COMPONENTS FOR THE A.C. "AIRSPRITE"
1 SET TWIN MATCHED SCREENED Lissen, Igraine, Ready Radio, Du -

COILS (Telsen W 287). bilier, Graham Farish " Ohmite").
1 COIL SWITCH COUPLING AS- 1 POWER TRANSFORMER (R.I.

SEMBLY (Telsen W 217). EY 30, Wearite Standard T.21. A.
2 .0005 - mid. VARIABLE CON- 1 SMOOTHING CHOKE (Ferranti

DENSERS (Utility W 319, Polar B 10).
No. 2 S.M., Ormond No. 6 Slow 1 OUTPUT CHOKE (Igranic CH 2,
Motion). Bulgin, Varley, R.I., Lotus, Lissen,

1 .0003 to .00035-mfd. DIFFEREN- Ferranti, Wearite, Heayberd).
TIAL REACTION CONDENSER 1 COMPENSATING L.F. TRAN3-
(I.B., Ormond Slow Motion, Lotus, FORMER (Varley D P 35, Telsen

1 T06010s3"2n

Audio-Former).
ifd. max. PRE-SET CON- 1 H.F. CHOKE (Bulgin H.F. 9, Lew -DENSER (Ready Radio, Telsen, cm, Telsen, R.I., Ready Radio,Goltone, Sovereign, Ormond, Polar, Slektun, Lissen, Lotus, Wearite,Colvern, Formo).

1 4-mfd. FIXED CONDENSER (Da- IGgrraahnai cm, BFrairtiisshh, aTeunneerwale,11K, Ge yosIttoonnee:

bilier B.S., T.C.C., Igranic, Formo, D dialer, Sovereign).Fernti).
1 4 -

mid.
FIXED CONDENSER 3 5 -pin VALVE HOLDERS (Benja-

(T.C.C. 87, Daber L.E.C.). min, W.B., Telsen, Ready Radio,
1 2-mfd. FIXED CONDENSER (Tel- Bulgin, Clix, Wearite, Lotus, Gol-

sen W 228, Dubilier, T.C.C., tone, Tunewell, Lissen).
Igranic, Lissen. Ferranti, Formo). 1 HORIZONTAL MOUNTING

2 2-mfd. FIXED CONDENSERS (Du- VALVE HOLDER (W.B., Lissen,
biller 9200, or as above).

1 2-mfd. FIXED CONDENSER (Lis-
sen L.N. 134, or as above).

2 1-mfd. FIXED CONDENSERS (Lis-
sen L.N. 133, or as above).

1 1-mfd. FIXED CONDENSER (Tel-
sen W 227, or as above).

1 .01-mfd. FIXED CONDENSER
(T.C.C. Type No. 34, Graham
Parish, Lissen, Dubilier).

1 0001-mfd. FIXED CONDENSER
(Graham Parish, T.C.C., Dubilier,
TGeollsteonn)e., Ferranti, Sovereign, Lissen,

1 10,000 -ohms WIRE -WOUND PO-
TENTIOMETER (Lewcos Standard,
Bulgin, Wearite, Sovereign,Watmel,
Igranic, Colvern, Varley, Magnum).

1 50,000 -ohms FIXED RESISTANCE
WITH TERMINALS OR WIRE
ENDS (Colvern strip, Graham
Parish " Ohmite," Dubilier, Wear -

1 25,000 -ohm FIXED RESISTANCE
WITH TERMINALS OR WIRE
ENDS (Colvern strip, or as above).

1 FIXED RESISTANCE
WITH TERMINALS (Colvern strip,
Graham Parish " Ohmite," Wear -

1 10,000 -ohm FIXED RESISTANCE
WITH TERMINALS OR WIRE
ENDS (Graham Farish " Ohmite,"
Wearite, Dubilier).

1 1,000 -ohm FIXED RESISTANCE
WITH TERMINALS OR WIRE
ENDS (Graham Farish " Ohmite,"
Dubilier, Wearite).

1 350 -ohm FIXED RESISTANCE
WITH TERMINALS OR WIRE
ENDS (Graham Farish " Ohmite,"
Wearite, Dubilier).

1 200 -ohm FIXED RESISTANCE
WITH TERMINALS OR WIRE
ENDS (Graham Farish " Ohmite," 6 YARDS INSULATED SLEEVING
Dubilier, Wearite). and 10 yards 18 -gauge tinned copper

1 1-meg. GRID LEAK WITH WIRE wire (Goltone, Wearite).
ENDS OR TERMINALS (Goltone, FLEX, SCREWS, etc.

Wearite, Telsen, Bulgin, Goltone).
1 ROTARY RADIO -GRAM SWITCH

(Ready Radio, Tunewell, Bulgin).
1 PUSH-PULL ON -OFF SWITCH

(Lissen L.N. 5070, Ready Radio,
Goltone, Wearite, Lotus, Benjamin,
Bulgin, Keystone, W.B., Ormond,
Igranic).

1 ROTARY MAINS TYPE ON -OFF
SWITCH (Bulgin S 85, Ready
Radio, Wearite G.22).

1 EBONITE PANEL, 16 in, x 7 in.
(Pets -Scott, Goltone, Permcol,
Lissen, Becol, Direct Radio,
Wearite).

1 BASEBOARD 16 in. x 12 in.
(Peto-Scott).

1 BASEBOARD 16 in. x 55 in.
(Pets -Scott).

1 TERMINAL STRIP, 55 in. x
in. (Peto-Scott, etc.).

1 TERMINAL STRIP, 3 in. x
in. (Pets -Scott, etc.).

1 COMBINED MAINS FUSE AND
PLUG (Bulgin F.15).

1 COMBINED PLUG ADAPTER (Gol-
tone R.80,90).

1 THERMAL DELAY SWITCH (Bul-
gin 5.100, Varley).

6 INDICATING TERMINALS (Belling
& Lee Type " R " Walnut, Clix,
Igranic, Goltone, Bulgin).

2 PANEL BRACKETS, 4 in. x 4
in., or 4 in. x 3 in. (Magnum,
Bulgin).

1 ANODE CONNECTOR (Belling &
Lee).

1 SWITCH BRACKET, 2 in. x
in. (Wearite).

1 COUPLING LINK, 1 in. x in.
(Wearite).

1 SPINDLE, 55 in. x /1, in.
(Wearite).

1 BUSH FOR SPINDLE (Wearite).
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THE BATTERY VERSION-continued.
FIFTH STAGE

IC

The fifth stage of the " Airsprite's " construction is depicted in the above
illustration.

VALVES FOR THE BATTERY VERSION

Name H.F. Stage Detector Output
Output

Mains Unit

Cossor .. .. 220VSG 21OHL 220PA 230XP
Mullard .. .. PM12V PM1HL PM2A PM202
Marconi .. .. VS2 HL2 LP2 P2
Mazda .. .. S215VM HL2 P220 P220A
Osram .. .. VS2 HL2 LP2 LP2
Lissen .. .. SG2V HL2 P220 PX240
Tungsram - H210 P220 SP230- BY1814 BW604 BW602
Six -Sixty .. .. SS215VSG 21OHL 220PA 2205P
Micromesh .. HLB1 PB1
Clarion .. .. - H2 P2

SIXTH AND FINAL STAGE

The final leads in position. The coil screens
have been" ghosted " so that the coil connec-

tions can be seen.

WE HAVE PURPOSELY CROWDED IN AS
MANY ILLUSTRATIONS, ETC., AS POSSIBLE
INTO THIS NUMBER, SO THOSE WHO
DESIRE TO DO SO CAN START BUILDING
THEIR " AIRSPRITFS " AT ONCE. NEXT
WEEK WE SHALL BE GIVING

DETAILS TOGETHER WITH
METHODS OF MODIFYING CERTAIN ORDIN-
ARY REACTION CONDENSERS SO THAT
THEY CAN BE USED IN THE " P.W."

" AIRSPRITE."

THE MAINS VERSION-continued.
*

on the set and not on the power pack. The mains unit is thus
complete in itself regardless of the set.

Flex is used to connect the power pack to the various points
on the set, such as the valve heater terminals, H.T. feed, H.T.-,
variable -mu potentiometer and so on, and these leads are clearly
shown in the blue print.

The idea of using flex here is to allow the power pack to be
completed and wired to the set before being placed in position on
the main set baseboard. Such arrangement greatly simplifies the
construction.

There is not a great deal to say about the building
itself except to emphasise the importance of setting the layout
substantially the same as that of the original set. The photographs

A.C. "AIRSPRITE
LOUDSPEAKERS. - Blue Spot,

B.T.-H., Clarke's Atlas, Celestion,
Ferranti, H.M.V., R & A, Mar-
coniphone, Lanchester, Ormond,
W.B., Igranic, Baker's Selhurst,
G.E.C., Epoch-

" ACCESSORIES
AERIAL AND EARTH

EQUIPMENT.-Electron " Superial,"
Goltone " Akrite," Graham Parish
" Filt " Earthing Device.

and perspective drawings show very clearly how the wiras run
between the various connecting points and, of course, the blue
print indicates exactly how the components should be laid out.

A local -distant switch is included in the mains:model, and this
is situated between the aerial and earth terminals.

It is extremely useful and enables the sensitivity of the set to
be adjusted in a moment to suit individual requirements.

Space forbids further details this week of the construction of the
A.C. " Airsprite " so we must leave you at this point and postpone
our description till next week.
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A NOVEL ACCUMULATOR
STOPPER.

TWRING the last year or so the
-1-1 designs of accumulators have
been wonderfully improved, and for.
those who own one of the modern
types this hint will be of no valise.
Where must be many readers, though,
pa -ho still have old accumulators in use,
and to those the following remarks
may be of interest.

The rubber stopper fitted to the old
type of battery is surely a most elusive

,thing_ You take the accumulator to

fir r-11$1_

3111.

Withdraw the wire from the cable
to provide an air -vent.

the charging station with the stopper
in place, but when it is returned you
are told it has been mislaid.

Perhaps you replace it with a small
cork and, having drilled a hole to act
us an air vent, you think your trouble
solved until you take it out again to be
charged. What a mess, the hole has
become blocked and the acid ' has
frothed up and overflowed !

To prevent this sort of thing occur-
ring, call into the local garage and buy
a piece of H.T. sparking plug cable.
Cut half an inch off and withdraw the
centre wires. This leaves a nice clean
hole and will be found to act quite
suitably as a vent plug.

COMPACT R.C. UNIT.
THE parts required for this neat

little unit, are : 1 100,000-mfd.
spaghetti resistance, 1 -01-mfd. couplipg
condenser (mica), 1 1-meg. grid leak,
and the bakelite case of a burnt -out
transformer.

01
RED

NE6`

KGB -

The case of a burnt -out transformer
contains this unit.

Carefully remove the core and
windings and connect the R.C. com-
ponents as shown. This method keeps
them tidily together and is much
easier to wire into a set.

THOSE IRRITATING GRUB
SCREWS.

TT is well known that filing a flat on
the spindle of a variable condenser

or a potentiometer will make it more
difficult for the knob to slip when being
operated.

At the same time there is always a
tendency for these irritating screws to
work themselves loose on the slightest
provocation.

81W8
Scortt

The

COBBLERS NE4X
ROLDWG SCREW
IN POSIT/OA,.

FLAT FLED ON SPINOLE

wax will quickly melt, when
required.

A little cobbler's wax poured into the
hole in the knob after tightening the
screw will prevent this. To unscrew
the knob it is necessary only to heat
the screwdriver.

WAX FOR STRENGTH.
WHEN making a home-made bat-

tery-conneetor, or an adapter
for a plug-in short-wave set it is a good
idea to fill the valve base with molten

its/A MEN
whilINKLIS

some other convenient position, thus
leaving both hands free for the work
to be done.

Owing to the comparatively light
weight of the lamp, no harm will be
done by clipping it on to the more
robust of the components, or even to
short and stout parts of the wiring,
while adjustments are being made; but
tlie batteries or mains should always be
disconnected before inserting the lamp
into the receiver, in order to prevent
short-circuits.

EMERGENCY SCREWDRIVER.
AVERY good emergency screw-

driver, for use when the proper
tool Is not available, or when a suffi-

.

An idea for small screws which
will appeal to the constructor.

WE PAY FOR YOUR IDEAS !
Readers are invited to send in a short description, with sketch, of any

criginal and practical radio ideas of their own.
Each week V. Is. will the best " Wrinkle " from a reader,

and others published will be paid for at our usual rates.
Each hint must be on a separate sheet of paper, written on one side of

the page only. Send your idea to -day, marking the envelope " Recom-
mended Wrinkles," to the Technical Editor, " Popular Wireless," Tanis
House, Tallis Street, E.C..4.

This week our guinea is paid to Mr. R. F. Goodfleld, of 25, Parish Road,
Tynant, Pontypridd, for the "wrinkle" entitled " Repairing Old Knobs."

paraffin wax or with the bitumen com-
position from the top of an old H.T.
battery.

This makes a much stronger and
more solid job.

Be sure to plug the small hole in the
bottom with a small piece of wood
first of all. This can afterwards be
removed.

INSPECTION LAMP.
WHEN tinkering about in the dark

depths of the cabinet of a
wireless receiver, some form of lighting
is almost essential if the work happens
to be, of at all an intricate
nature, or if the set is
installed in a large, deep
cabinet which is not illu-
minated by any other
means.

In such cases I have
found one of those little
electric ' flash -lamps, de-
signed to clip into the
pocket like a fountain -pen,
to be extremely useful,
both on account of its
small size and because,
being long and narrow in
shape, it can be poked into
corners and into places
which would be more or
less inaccessible to any
other form of lamp.

If the clip on the side of
the lamp is bent outwards
slightly it can be fixed
temporarily to the side of
the cabinet, to a variable
condenser end -plate, or in

ciently small one is not to hand, is one
of those flat -type nail files. -

The round end is used in the screw-.
The idea is, of course, for small screws
only,' but will he found very effective
where awkwardly placed ones are. eon-
cerned, because the file is slightly
flexible, and will also get into places
where the length of an ordinary screw-
driver prohibits its use.

PADDING FOR BOOM.
ROOMING noises which are some-

times present in -" box -type"
loudspeaker xabinets, can often be

STRIP OF
FELT

(:(1141;11111Nowillii111;

FELT ROLLED UP
A strip of felt rolled up and placed in the corners

of the cabinet will often stop " boom."

removed by padding -out the corners
of the cabinet. 

- Very suitable material for this pur-
pose consists of soft -felt pads, such as
those- used under stair -carpets. Four
pads should be chosen, each one
rolled 'up, tied with string and then
nailed down as illustrated.

REPAIRING OLD KNOBS.
FIRST remove the old -nut (see Fig.

1). Heat. up the soldering iron
as for soldering, then hold the iron on
the old nut. it will soon warm
sufficiently to soften the surrounding
ebonite and it can then be removed
with the finger and aid of a penknife,
leaving the knob as in Fig. 2.

Now pit a near nut on the spindle
to be used as in Fig. 3. This should
be heated up the nut end, and placed
in the knob as in Fig. 4, with the
finger pressing tightly while the nut
makes its new bed. When cold,. it
will be found to be shack -in the re-
quired position.

fi6.5.
Use an old spoon for preference.

Now, to finish the knob, take a
little, pitch; this can be had off the
top of any Old dry batteries -which may
be discarded. Melt the pitch in a
spoon, as sketch, then pour in and,
when cold, you have a new knob.

MICROPHONIC VALVES.
OCCASIONALLY the listener is

troubled by a humming noise or
a. howl which gradually grows in inten-
sity until . it completely drowns the
programme which is coming through at
the time.

This is generally due to a micro -
phonic valve and is caused by external
vibrations. such as slight " jars," or by
the sound waves from the speaker
impinging on the valve bulb.

Although complete isolation of the
valve from all external vibrations, i.e.
by screening and mounting on Sorbo
rubber, is really the best remedy, it is
sometimes poSsible to effect a cure in
the following manner.

Obtain a piece of plasticine 'and
place it on the top of the bulb. Then
embed in the plasticine a small coin or
lead shot.

Another scheme is to wrap cotton
wool round the bulb and a combination
of the two methods is worth trying.

(Continued on next page.)
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RECOMMENDED
- WRINKLES

(conti,led from pre ioas page.)

SCREWS IN AWKWARD
PLACES.

nriEN it screw or bolt has to be
inserted in a part of the " works "

where the hand cannot reach. The
awkwardness can -be overcome simply
by first pushing the screw through the
end- of a strip of -paper and- hanging it
against the spot required. Then once
a start has been made with the thread,
the pa per can be torn away.

WIRE

PAPER STRIP

Two helpful suggestions for nuts
and bolts.

Many of the nuts used for wireless
components have a groove round them,
so these can be " slung " in a similar
way: If there isn't a groove, the best
plan is to suspend the nut by a piece
of *ire bent over a little at the end.

SHORTENING FLEX LEADS.
HOW often it happens that, having

carefully cut flex leads to bat-
teries or loudspeaker extensions to suit
the tequirements. of Wednesday, Thurs-
day -,--brings -along a sudden need for
longer leads l This means a join in the
flex. it, elat ing in pe and, More often
than inn a loss in clliciency.

TRY TH/.5.--_,

00 NOT 00
THIS,

Ability to lengthen a flex lead often
proves handy.

Make it a rule never to cut flex leads
which seem a bit too long. Instead,
shorten them by looping the wire up
and down on itself for the required
distance and securing -it with two or
three small elastic bands.

The job looks tidy -enough for a per-
manency-and you always have some-
thing in reserve.

WASTE NOT- !
DON'T discard your old

condensers because you
broken off the fixing -down lugs.

fixed
haye
They

There are several ways of fixing
down a condenser

can be stuck down to the baseboard
with Chatterton's Compound -or fixed as
illustration, or short connecting wires
will hold them firm enough.

MAINS DIAL LAMP.
y HAVE found the following idea
I useful where a small current is
required to illuminate the tuning dial
of an A.C. mains -operated receiver.

A few turns of wire wound on the
outside of the mains transformer
windings will provide enough current
to light a small bulb. The number of
turns will, of course, depend on the
size of transformer, size of bulb, etc.

WIRE WOG/NO ON THE 04,75/DE OF
7kRNSFORMER

WNO/NGS

D/RL L AMP
The mains transformer will light

the lamp for you.

The number of turns necessary can
easily be determined by winding on
about twelve turns of No. 24 D.C.C.
wire and adding cif removing turns as
required. The ends of the wire are con-
nected direct to the dial lamp, which
will light automatically when the set
is switched on.

CONNECTIONS TO FOIL.
WHEN ,:using a foil covered base-

board trouble is often ex-
perienced in making a good connection
to the foil, especially if aluminium
foil is employed.

When the wire is merely passed
round a wood screw and the screw

A tag is better than a loop on the
fixing wire.

fixed to the baSeboard, only a small
portion of the wire is in contact with
the foil A.

If, however, the wire is first soldered
to, a soldering tag and the tag then
screwed to the foil and baseboard an
effitient contact results.

PLUG-IN COILS.
WHERE plug-in coils are used it is

necessary to ensure that the
correct connections are made to the
coils via the holders. This is for two
reasons:

1. So that correct reaction effects
are obtained.

2. In the case of the coil used in the
aerial position-since in all probability
this will be an " N coil-that the

ANODE

SOCKET

OR/O FiLAMENT

Bad tuning with plug-in coils may
be due to reversed connections.

connections to this are such that the
tapping points on this coil are towards
the end which is joined to filament or
earth.

To obtain correct reaction effects it
will be found that, providing coils of a
similar type and make are used, and
providing that the anode and grid
terminals of the respective coil holders
are arranged so as to be diagonally
opposite, correct reaction will result.

Since, however, the earth end of an
" X" coil is usually the socket, it will
meat therefore that the .socket of the
holder of the aerial coil is always joined -
to grid.

The whole point to bear in mind is
that the connections shown above hold
good so long as two coils of a similar
make and type are used.

As explained above, the aerial coil
connections are in any case fixed,
because of the simple fact that the pin
of the holder in the case of an " X "
type aerial coil must be joined to earth
or filament, therefore it follows that if
correct effects are not obtained,
reverse the leads to the two terminals
on the reaction coil holder.

BANANA PLUGS AND
SOCKETS.

INVARIA BLY, one finds that the
terminal strip at the back' of a set

(which provides connection to H.T.,
L.T., A. and E.) carries terminals of the
Pillar type.

To disconnect and connect the leads
of such a set (as many constructors wish

77.4"P- A
ikawi

SOCKET

41600 STRIP

Minor repairs are quickly carried
out in this manner.

to minor repairs,
is a tiresome business, as the nuts are
awkward to get at and are often
dropped into the set when connecting
up, so that the set has to be removed
to find lost nut.
. If the pillar type of terminal was
replaced by the banana plug and socket
all this trouble would be eliminated,
and it is only a few moments job to
connect or disconnect these leads.

This arrangement applies particu-
larly to sets which are fitted to the All
Enclosed type of cabinet, as the leads
can be fixed permanently into position
with the banana end just free enough
for insertion or extraction.

The contacts are very reliable if good
banana plugs and sockets are used,
and the price is no more, being about
2d. each plug and socket.

A USEFUL " GADGET."
WHEN working inside your set

adjusting something or other,
there are times when a light is wanted
to play right on to what you are doing.

More so when your set is fixed in the
corner of the room away from the gni'
or electric light.

This little gadget described below
will clip on anywhere in your set, one
clip on L.T.-1- circuit and the other on

FUSE HOLDER

BULB

COPPER WIRE -
ABOUT 4 LONG

STIFF

CROCODILE
CLIPS

Throw a light on the innards of your
set when attending to the compo-

nents.

L.T.-, that is, when the accumulator
is connected up.

Don't forget to disconnect the D.T.
batten-.

PANEL ECONOMY.
MANY constructors who build a

ucn set or- modify their existing
instrument, find that panel holes
drilled for the last layout are now
unused and exposed.

In such circumstances it is common
practice either to spend seven or eight
shillings on a new panel or to fill the
holes with pitch, sealing wax, or some
similar substance.

The results of the latter method are
almost always unsightly, and a better
solution is to be found in veneer.

Enough veneer to cover a large
panel (24 ins. by 8 ins.) can be obtained
at any woodworker's shop for about
sixpence. It should be cut to size and
glued firmly to the old panel, holes
being cut where necessary with a
sharp penknife.

There are many advantages in the
method. The veneer can be of the
same wood as the cabinet, and stained
and polished to match, resulting in a
most delightful appearance. It can be
glued after the panel is fixed, thus
concealing the bolts of the angle
brackets, and, with the aid of a chisel,
it can be. removed in readiness for the
next set in a few moments.

The ebonite panel itself should be
in. rather than -1 in., but where the

thicker grade is used difficulty will
very rarely he found in mounting the
components, since the thickness of
glue and veneer is only about *.in.

TEMPORARY VALVE -
HOLDER.

YOU may sometimes want to connect
a valve temporarily in a circuit but

have no holder. Cut a small square of

HOLES

WIRE

A

As a temporary job this will prove
quite satisfactory.

stiff cardboard, punch in it four holes
portioned and spaced to correspond to
the valve prongs, and four pin -holes
near the corners.

Four wires put through the pin-
holes and then bared ends pushed
round through the valve prongs' holes.
These are bent back underneath so that
there is no possibility of them pulling
out. Each hole is marked, the new
holder connected in the circuit and the
extra valve inserted.

VRLVE

STIFF
CRROSORRO

PREVENTING VIBRATION.
SORBO rubber or sponge is often

recommended underneath the
baseboard of a receiver in a radiogram

Cheaper than sponge-and quite
as effective.

cabinet as a cure for vibration, micro -
phony, etc.

The old inner tube from a motor car
tyre is just as successful, and has the
added advantage of being cheaper.
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SPECIFIED in the "Popular Wireless"

From the very inception of this " P.W." wonder set, Varley's research department
and the technical staff of " Popular Wireless " worked in close collaboration. Finally,
after the most stringent tests, "P.W." declared that the Varley compensating L.F.
transformer D.P.35 was exactly what they required.
Obviously it would be foolhardy to use any other transformer --everything depends
upon the exact characteristics of the L.F. transformer chosen. In fact, Mr. G. P.
Kendall, B.Sc., Chief Engineer of " Ready Radio," has found on test that this Varley
transformer is the only one suitable for the job and is using it exclusively.
Get the correct transformer, Varley D.P.35-specially designed for this great set -
and you will get the results the designers got ! Ready now.

COMPENSATING D.P. 1 1 IR
LETRANSFORMER 35 A A '

PROPRIETORS: OLIVER PELL CONTROL LT.°

&Iv'. of Oliver Pell Confrol. Ltd.. 103, Kinv,sway,
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INSIST ON-
COLVERN COILS

FOHE

"AntRPRITE"
THE constructor who builds for efficiency...reliability...

and maximum performance always uses COLVERN
COILS ... they are his guarantee that his receiver will
give maximum performance...

COLVERN COILS approved by the designer for the "AIRSPRITE."
TYPE K.5 - 9/6 each

All COLVERN " K" TYPE COILS are accurately matched and fitted with gold -silver switch contacts.

FIT COLVERN AND YOU FIT THE BEST

Send for the COLVERN CIRCUIT BOOKLET R.L.10

COLVERN LIMITED
MAWNEYS ROAD ROMFORD. ESSEX

IN111111111111111M11=1111111111
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[Capt. ECKERSLEY'S

QUERY CORNER
Under the above title, week by week, our Chief Radio Consultant comments upon radio queries submitted by " P.W."
readers. Don't address your letters direct to Capt. Eckersley ; a selection of those received by the Query Department

in the ordinary way will be answered by him.

WAVE -CHANGE SWITCHES.
B. B. N. (Goodmayes).-" When using an

ordinary push-pull switch for wave -change
switching by shorting the long -wave section
of a dual -range coil would not the capacity
between the switch points affect the tuning
on long waves, unless the switch has ex-
tremely low capacity ? "

I suppose you have a circuit not unlike
this, and you close the switch when going
on to long waves.

Now there is a possibility of having capa-
city as shown by the dotted line. The

AVOIDING STRAY CAPACITY

The usual ar-
rangement o f
wave -change
switching mayintroduce a
" stray " capa-
city as shown by
the dotted con-

denser Cs.

A recommends]
expedient to
avoid the capa-
city effect of a
wave -change
switch is to have
the medium and
long wave wind-
ings in parallel.

inductance *Lm is in circuit and it makes,
if C, is large, a curious and to me incalcul-
able arrangement of tuned circuit.

But L. is about i the value of L1 and
so we might assume that C, is practically
in parallel with C. If it was it wouldn't
matter. However, I think the best way
to arrange the long -medium switch is as I
have shown it when, on one side, Lm is in
parallel with 14, or. on the other side
when the resultant inductance value is
practically L.. LI remains across C, but
Lin is short-circuited to earth.

* *

USING TWO LOUDSPEAKERS.
A. D. B. (Melton Mowbray).-" I am

desirous of using two moving -coil loud-
speakers, but, after making several in-
quiries, I am uncertain as to whether one
or two output transformers should be
used. Can you please help me ? "

One output transformer could easily be
designed to work two loudspeakers in
parallel, but it's a question whether one
designed to feed one would work when
asked to feed two.

I have designed transformers to work
1,000 loudspeakers in parallel, but- I
should have been silly to have tried to
make a standard transformer work.

I cannot give you better advice than
that you should write to the makers of the
43eakers or transformers, or write to a
good transformer maker and tell him
what speakers you want to use, when
you will get quantitative advice; where
obviously I can only give you qualitative
advice.

*

HOW MANY LAYERS ?
N. C. (Birmingham).-" How many

Heaviside layers are there, one or two ?
I ask this question because I understand
that a second one has recently been
discovered.

" How far above the earth's surface
are these layers ? What happens to
those layers during daylight, since it is
apparently only at night that they become
effective ? "

There is not one, nor are there two
Heaviside layers.

The HeaViside layer, it is now thought,
consists of a multi -layer structure. It's
as if a ceiling of a room were made up of
layers of mosquito netting and gauze
and even stuff, when you would have a
multi -layer ceiling ; obviously you would
fmd that such a ceiling would reflect
waves (sound) of different frequencies
differently.

So the Heaviside layer behaves differ-
entlyt to waves of different length. Also
the structure of the ceiling changes with
changing conditions of the sunlight and the
season.

The layer which affects broadcasting
wavelengths gets very fuzzy and non-
reflecting during daytime, but reflects well
at night. This layer is about 60 miles above
the earth.

Other layers which are effective for short
waves are higher up and more steady-
they reflect sometimes more sometimes less
during daylight.

You will appreciate, therefore, that short
wave long-distance transmission is de-
pendent upon many factors as (1) Wave-
length. (2) Time of day and night.
(3) Season, and (4) because of (2) great
circle between points of transmission and
reception.

MODIFYING AN OUTPUT CHOKE.
F. E. A, (Billericay).-" I am thinking of

converting the output stage of my receiver to
Rush -pull, employing a centre -tapped choke
as shown in my first sketch.

"The choke I have, however, is not tapped,
and I propose arranging matters as in my
second diagram. Is this in order, and what
values of resistances would be suitable ? The
valves have impedances of 830 ohms."

No ! Unless you double your high ten
sion, and then it's no use using a choke.

Thus (1) Every valve requires for proper
working a proper impedance in its anode

TOO GOOD TO BE TRUE

A centre -tapped
choke is re-
quired with
push-pull power
valves when an
output trans-
former is not

employed.

Unfortunately
for F. E. A. an
untapped choke
cannot be press-
ed into service
by the simple
expedient of
using two re-

sistances.

circuit. (2) Every valve requires for proper
working a given voltage on its anode and
in the case of output stages proper means
lots. (3) Every valve takes current to
work it.

But your diagrams show not a low
resistance high impedance choke which
satisfies (1) and (2), but the current has to
go through a resistance. And a resistance
drops the anode volts. And if you have a
resistance that is an impedance you don't
need the choke.

But if you use a resistance to get the
proper voltage on the anodeS, you must

. have very much more high tension !
Quite twice as much or more ,than if you
use the choke.

I think if I were you I should buy
another choke or, very gingerly and if
you can, take your present choke to bits
and then see if you can grab hold of a
centre tap.
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For the finest results at the lowest

construct your
exclusively of
TELSEN

Matched Components

This view of the front
panel of the completed

LL-TELSEN
irsprite 3' shows the

handsome commercial
" finish " given by the

silver oxidised escutcheons

of the Telsen `Disc Drives.

BE sure that the P.W. Airsprite 3'
which you build will give you lasting

efficiency at the lowest cost consistent with
quality. Make it an ALL-TELSEN
receiver - with the Telsen Matched
Components shewn in the list on the next
page. Specially prepared for you by
Telsen technicians, every component in
this list has been individually tested for
immaculate performance, the complete
ALL-TELSEN P.W. Airsprite 3' being
itself subjected to prolonged testing to
ensure its lasting efficiency. Take this
list to your dealer's-now.

RADIO COMPONENTS

ANNOUNCEMENT OF THE TELSEN ELECTRIC CO., LTD., ASTON, BIRMINGHAM
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cost consistent with quality . .

PWAirspriteW

-total cost of Tolson,
Matched Compo-,
nests for building
the ALL TELSEN
P.W. Airsprite 3.'

Here is
the complete
SHOPPING LIST FOR THE aa, PAM' P.W. AIRSPRITE 3

Quantity. DescrOlt
2 Twin -Matched Screened Coils
I Coil Switch Coupling Assembly -
I Log. Variable Condenser,

L.H. .0005 mfd.
1 Log. Variable Condenser,

R.H..0905 mfd.
2 Illuminated Disc Drives -
1 Standard H.F. Choke .-
1 Binocular H.F. Choke -
2 .1 mfd. Mansbridge Condensers
1 .01 mfd. Mansbridge Condenser
1 .0005 mfd. Mica Condemer
I .0003 mfd. Mica Condenser

Price. Qu ,re nes,ription. ( a'. .

W.287 17 0 1 .0003 mfd. Pre-set Condenser - W.151 1 6
W.217 0 6 1 .0003 mfd. Bakelite Differential

Reaction Condenser W.185 2 6
W.256 4 6 1 1,000 ohm. Cartridge Resistance - W.268 I 9

1 100,000 ohm. Cartridge Resistance W.282 I 9
W.132 4 6 2 Cartridge Resistance Holders W.286 I 6
W.184 7 0 1 2 meg. Grid Leak W.251 I 0
W.75
W.74
W.231

2
5
3

0
0
6

1.
1

1

2

Fuse Holder
Fuse Bulb
Universal Valve Holder- -
4 -pin Solid type Valve Holders

W.146
W.318
W.198
W.224

0
0
I
1

6
6
0
6

W.232 1 6 1 Telsen Audioformer - - - W.327 II 6
W.244 1 0 1 Three point Switch W.108 1 3
W.242 1 0 1 50,000 ohm. Volume Control - W.295 3 9

Obtainable from radio dealers everywhere
ANNOUNCEMENT OF THE TELSEN ELECTRIC CO., LTD., ASTON. BIRMINGHAM
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THE MIRROR OF -THE B.B.C.

COMING FRAY IN PARLIAMENT
Adult Education Matters-Canada Surprises the B.B.C.-A Temperance

Question-Uniliersities Debate-Lady Simon to Talk.

PARLIA1VIENT reassembles next week,
and concentrated against the B.B.C.
will be the most violent attack in the

ten years of its history. But somehow I
do not see the B.B.C. being seriously upset.

For one thing, the attack is not. well
timed. The bother about Poland, reasonably
settled by Sir John-Reith, will not attract
much interest or attention. Moreover, more
urgent problems of war debts, unemploy-
ment, and disarmament are certain to
monopolise the attention of ministers.

Another factor is that there has been
growing reaction against the campaign
to make the B.B.C. entirely subservient to
a " Vigilance Committee " of the House of
Commons. No doubt there will be some
row in Parliament about the B.B.C.-at
least, as far as its constitution is concerned.

Speakers With Reputation.
Meanwhile, however, the B.B.C. would

be well advised to provide as few weapons
as possible to its opponents ; by this I mean
chiefly careful consideration of the per-
sonalities engaged for talks and debates.
I do not suggest any censorship or silly
restriction ; but I do say that more depends
on the reputation of the speaker than on
what he actually says.

If I had my way about ',the talks, I would
make a point of confusing critics by pro-
ducing such unexpected situations as the
virtual pronouncement of Socialist views
through a recognised Tory mouthpiece, and
vice versa.

Interesting B.B.C. Romance.
Broadcasting House is much interested in

the forthcoming marriage of Mr. Beadle,

It

the Assistant -Director of Programmes, and
Miss Rae, the very popular. Illustrations
and Photographic Assistant to Mrs. Lines,
Head of the Photographic Department.

Group Leaders for Training.
The Adult Education Council, sometimes

known as the " Central Elephant," which
advises the B.B.C. on Broadcast Adult 
Education and which, in conjunction with
the Carnegie Institute, has been carrying

MICROPHONE REFLECTIONS

Parabolic reflectors' are being tried in America
behind microphoneslor broadcasts from large halls.
So far very successful results have been obtained.

out intensive experiments in Group Listen-
ing in selected areas from Kent to Scot-
land, recommends an extended system of
training for Group Leaders.

No Liquor at Broadcasting House.
The retirement of Lady Snowden has

made no difference to the policy of the
B.B.C. in declining to provide alcoholic
refreshment either for its staff or its artistes

There is apparently a small, carefully
guarded and definitely secret special supply
of the forbidden stimulant for the use of
distinguished visitors. But the distribution
is zealously controlled.

Nevertheless, I understand that temper-
ance organisations are promoting a protest
against the apparent inconsistency.

Canada Criticises.
There is a good deal of resentment and

surprise at Broadcasting House because of
the virulent criticism of British Broad-
casting which, according to press reports,
seems to have constituted the agenda of the
first meeting of the Canadian Broadcasting
Commission. I understand that representa-
tions have been made.

Rush of Variety Talent.
The B.B.C. is being overwhelmed with

applications from variety artistes not subject
to the ban of the General Theatres Cor-
poration, and I hear that those who; are
responsible for sifting applications have
never been so busy as they are now.

Yale v. Cambridge.
There should be much interest in the

debate, via the Atlantic Telephone Service,
between the Yale University Debating
Society and the Cambridge Union Society,
which is to be simultaneously broadcast
in England and America on Saturday,
February 11th. For half an hour this long-
distance discussion will be carried on by
means of microphones and loudspeakers,
the Yale men in the New York Headquarters
of the National Broadcasting Corporation,

(Continued on page 1164.)

CONSERVING THE
BASS

Connections for parallel -feed
transformers.

By H. CROSS.

LOSS of bass is particularly noticeable
when cheap transformers are em-

ployed.
The parallel -feed system has the ad-

vantage of removing steady anode current
from the transformer primary and thus, in
effect, increasing its impedance, with a
resultant increase in bass note amplifica-
tion. By suitably proportioning the parts
a good bass response can be obtained with
even a quite small transformer.

The actual calculation of the resistance
and coupling condenser is somewhat
difficult, but as the object of suitable pro-
portioning is to prevent any " peaking " of
one particular frequency, the problem, in
practice, is simply resolved by substitu-
tion of different values of condenser or
resistance, if necessary.

In most cases, however, general values
may be assumed. The actual procedure
for conversion from the ordinary connection
is quite simple.

You disconnect the primary of the
transformer as a start, and between the
plate of the detector valve and H.T.
positive connect a resistance. A suitable
value will be about 50,000 ohms and a
simple spaghetti can be conveniently used.

The plate terminal of the valve holder is
joined also to one terminal of a fixed con-
denser. The other side of this condenser
goes to P terminal of the transformer.

The H.T. positive terminal is simply con-
nected to that marked G.B. The coupling
condenser can be about .25 mfd.

Obviating Shorts.
An even more advantageous scheme when

the 'transformer follows the detector is to
arrange for the reaction condenser and the
by-pass condenser, when one is used, to be
joined so that there is no high tension on
them.

The risk of shorting the H.T. battery by
a faulty reaction or by-pass condenser is
thus obviated. The accompanying circuit
clearly indicates the connections.

The resistance and condenser used for

coupling may be of the values mentioned
previously. The high tension is fed to the
valve anode via the coupling resistance,
and whereas the voltage would normally be
applied to one set of the plates of C, -and
C2, by using the scheme shown here this
is obviated. In other words the coupling
condenser, which must necessarily be of
high insulation, is made to serve a dual
purpose.

THE METHOD OF CONNECTING

Parallel feed has the effect of inc easing the trans-
former's primary impedance because direet

current is removed from it.
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of their unequalled economy and durability
and consistently high efficiency. The range
includes a type for every possible purpose,
each one fitted with the standard Marconi
heater requiring only 0.25 Amp. at 16 Volts,
giving a total power consumption of only
about 60 Watts for the whole set.
We show here the curve for Marconi VDS,
the new high -conductance Variable -mu type.
Note how the amplification decreases evenly
and smoothly with rising grid bias, and the
enormous reserves of sensitivity, all under
perfect control.

MARCONI D.C. MAINS VALVES

DSB Screen Grid (Single Stage) 19',
DS Screen Grid (Multi Stage) 19/.
VDS Variable -Mu 19t -

DH General Purpose 13'6
DL L.F. and Power 15/,
DPT Power Pentode 20'

5

WHAT IS THE PURPOSE?-

WE HAVE THE VALVE!

Ask your local -dealer or write direct 'to The
Marconiphone Company, Radio House,
Tottenham Court Road, London, W.I, for
the Marconi Valve Felder
which gives curves, facts /y

' lea .24!..:5-:and figures for all types .,4of valves. .
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NOW - a component which solves
the problem of TONE COMPENSATION
without necessitating an extra L.F. stage !

TELSEN
AUDIOTORMER
- the

==.

MIN

NM /

mmor

essential component for all selective circuits

WM/

a /11011==

/(CVENCY114 CYCLES PER SECCO10-.

The excellent
treble response
secured can be seen
at a glance in this
graph showing the
Telsen
former curve.

SPECIFIED FOR THE
`P.W. AIRSPRITE 3'

THE Telsen Audioformer solves the
problem of tone compensation
which has been created by to -day's

demand for super selectivity. Its fixed
compensation restores all the high notes
which have been lost by the cutting
of the sidebands, yet it does so without
any loss of amplification or reduction
in bass response, and without necessi-
tating either an extra L.F. stage or
any additional components. Absolutely
self-contained, this single brilliant corn
pment is all you need to achieve that
perfect reproduction which your
critical ear demands, but your set is at
present unable to provide. You will be
amazed at the improve- PRICE
merit it effects. Obtainable
everywhere now. 116Ratio 5 to 1.

RADIO COMPONENTS
FOR LASTING EFFICIENCY

E

ANNOUNCEMENT OF THE TELSEN ELECTRIC CO.. LTD., ASTON BIRMINGHAM



Popular Wireless, February 4th, 1933.

THE new Tessin Station, which will soon be
transmitting on '760 metresirqm Monte.
Ceneri, in Switzerland, is the last link

in the Regional scheme which British
wireless experts have planned for Swiss
listeners.

I have had the opportunity of an interest-
ing chat with a Marconi official who has
been largely responsible for planning the
new Regional scheme, and by
special permission I was enabled
to see factory tests of the Tessin
transmitter before it was sent
out to Monte Ceneri.

I saw this big 15 -kilowatt
broadcaster being put through
its paces within a comparatively
short distance of our own Lon-
don stations, and although the
Tessin transmitter was being
worked on a " dummy " aerial,
it struck me as very fortunate
that no interference, was caused.

The official explained to me
that of the five stations officially
possessed now by Switzerland,
only two, Sottens ' and Bero-
munster, are part of the Regional
scheme,. The others, at Geneva,
Basle and Berne, are very small, Berne, for
instance, being only half a kilowatter.

Together we studied a map and it was
made clear how the huge Beromunster 60 -
kilowatt transmitter covers the German-
speaking part of Switzerland while the new
Tessin station will cover Italian-speaking
,Switzerland.

As a result, I shall look forward with
more than usual interest to the first broad-
cast from Tessin, and I think you may be
interested in a description of the gear as
I saw it when being put through its factory
tests.

CUTTING OUT THE
S.G. VALVE

A good method that prevents
instability.

LISTENERS residing near a powerful
broadcasting station, who have sets
of the S.G. det. and L.F. type, some-

times wish to cut out their S.G. stage, and
to use just the detector and L.F. stage for
receiving the local.

IN

ALL ABOUT

wavirlands
NEW REGIONAL

SFaFion
Tests of the Tessin transmitter described.
By A SPECIAL CORRESPONDENT.

Similar types of broadcaster, I was told,
had been built at Trieste, Bucharest,
Bratislava,iand many other places, and it
is the type known to experts as the P.A.
outfit.

The P.A. plant at Tessin works with
15 kilowatts. As the distortionless modu-
lation can be put up to a depth of about
80 per cent., Tessin should have a good

SIDE " RADIO-SUISSE ROMANDE

The Sottens station shown here is well received on 403 metres.

range, especially for crystal users. It tunes
from 400 to 800 metres and it will first be
tested on 760 metres. The Swiss telef,raph
administration told the engineers az the
factory that that is the wavelength on
which it would most probably be -Worked and
so the tests were carried out on 750 metres.

Not Crystal Controlled.
I was shown the broadcaster in the

factory and I -saw that the front of the
transmitter was constructed in the form of
a switchboard, while the valves were in
groups behind.

SAFE AND STABLE
3.6 U411/1

47-4.110i.

0O Afro

.W335

GRID ENO G'
DETECTOR TUNING

COL

0001 MFD
The usual S.G. connections and method of
joining in the aerial through a .0001 fixed condenser.

The engineer said that Tessin was not
going to be controlled by a piezo crystal,
but that a valve controlled oscillator. with
a chain of harmonic selectors, would be
used. Technical enthusiasts should note
that choke control modulation is used and
that after the preliminary modulated stages,
there is a water-cooled valve as a power
amplifier.

One of the engineers went to
the little control desk in front
of the transmitter switch-
board and started up the broad-
caster for my benefit. It had
only just finished a closed
circuit test, so that the valve -
cooling water andthe big genera-
tors were already running.

After about five minutes of
slow control of field current
regulators. the engineer carefully
watching the dials all the time
with the anxiety of a submarine
pilot, the transmitter was passed
as O.K., and on a side tone
receiver I ryas privileged to hear
the test frequency transmissions.

At Tessin the station will get
all its power from the huge high -

voltage cables coming over the hillside to
Monte Ceneri. I have seen the big glass
mercury vapour valves which' are used for
rectifying the three-phase A.C. supply.
These valves handle the 10,000 volts or so
needed for the anodes of the water-cooled
valves.

There are large oil -cooled smoothing -
circuits, cabled up to the mercury vapour
rectifiers, ensuring that there is no hum on
the transmission. The engineer says that
the frequency response curves of the new
Tessin is flat from 30 cycles (deep down in'
the base) to 10,000 cycles.

To employ a switch in order to do this is
to invite trouble in the form of instability,
but in many cases the following scheme is
quite practicable.

Connect the grid end of the detector
tuning coil to a small fixed condenser, say
about 0001 mfd. Remove the aerial from
its usual terminal and instead connect it
to the other side of the fixed condenser.

In this way the aerial can be tapped
directly into the detector circuit, the
filament of the S.G. valve being switched
out by means of an additional " on -off "
switch wired into the positive filament lead
to the S.G. valve holder.
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LISTEN TO MY VARIETY PROGRAMME FROM
Graham Parish says:
Here are two Super
COMPONENTS

When I designed the OHMITE-which is now acknowledged to be
the standard resistance-I had to consider two points. Firstly,
it had to stand up to its stated current carrying capacity with
a generous margin of safety. Secondly, it had to be perfectly
silent in operation.
Inferior resistances quickly heat up and during the resultant
crackling accompaniment are liable to irreparable breakdown.
For your own permanent satisfaction fit OHMITES once and for
all time.

LACIFI
Now you have the perfect set, don't
spoil it. Get the best out of it -
EARTH WITH A FILT - - 216

BETTER THAN
WIRE WOUND

The popular and efficient resis-
tances for all general purposes.
All values 300 ohms to 5 megohms.

1/6d. each.
For those who prefer interchang-
ability and convenience in mount-
ing, holders are available, vertical

and horizontal, 6d. each.

SAFE MAXIMUM CURRENT CARRYING
CAPACITY OF OHMITES "

100°F. Temperature rise.
Ohms

100,009
80,000
60,000
50,000
40,000
30,000

Milliamps Ohms milliamps
.. 3.5 10,000 12
.. 4.24 5,000 20.25
.. 5 4,000 24

. 5.5 3,000 29
6 2,000 .. . 35

.. 6.75 1,000 .. .. 40
20,000 .. 8 Other values pro rata.
HEAVY DUTY TYPE APPROXIMATELY DOUBLE

THE ABOVE RATINGS, PRICE 2/3.
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RADIO PARIS SUNDAY NEXT 6.30 P.M.

This Choke represents the very latest in High Frequency
efficiency, because it embodies all the advantages of the
costly Binocular choke with the undoubted benefits of the
Twin screen.
For all H.F. circuits where ultra -efficiency is such a necessity
you cannot do better than follow the lead of the experts and
Wireless Journals and fit the

TWIN SCREENH.F. CHOKE
Silk wound, of extremely high inductance and negligible
capacity, this handsome component is priced within
the reach of every constructor.

GRAHAM FARISH LTD., MASONS HILL, BROMLEY, KENT.
EXPORT OFFICE: 11-12, FENCHURCH STREET, LONDON. E.C.3.
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BY YOUR FIRESIDE.
WITH THE DE LUXE RADIO FOUR

Yes, the concert -halls of Europe
as if you were in them. The

Paris Opera as a Paris Audience
hears it. That, and no less, is the
meaning of " true-to-life " tone.
The De Luxe Radio Four will give
you other things, of course. It will
give you all the stations in its wide
range. It will give them simply,
surely, immediately. It will give
you volume enough for your largest
room. It will let you reduce that
mass of sound to a whisper-con-
trol it smoothly as well as com-
pletely-reduce its strength with-
out reducing its richness. It will
feed additional loud -speakers or
connect with your gramophone
pick-up. But . . . this above all
. . . it will give you realism of tone
. . . because it is by " His Master's
Voice."

..TRAVEL EUROPE...

Moving -coil Spiaker

Tone-" true-to-life "

A ll-electric

Simple to. control

Sockets for gramo-
phone pick-up

. -
Cabinet-special

selected walnut

Price 57 guineas-
or by hire purchase

...BUT IF YOU TRAVEL . . . THEN
Superhet Selectivity MO

Great sensitivity

Low battery
consumption

Local -distance switchis

Easy to carry

Entirely self-
containedin

Figured walnut
cabinet

Price 17 guineas-
or by hire purchase

THE SUPERHET PORTABLE SIX
 For here you have a " His

Master's Voice " receiver you
can take anywhere. And you have
an event in radio. For " His
Master's Voice " have succeeded in
bringing superhet circuit-modern
selectivity at its very keenest-into
the compass of a portable. The
result is a self-contained, easily
carried receiver, which stands out,
even among far larger receivers,
because of its power to isolate
a difficult station. A six -valve
receiver with an amazingly wide
range. Childishly simple to con-
trol. With single -knob tuning.
With low battery consumption.
And-really pleasant to look at !

. . Remember that this is a super-
het portable that Captain Robinson,
wireleis critic of the " Observer," has
described it as " the finest portable on
the market "; and that your dealer will
let you hear it, without any obligation.

"His Master's Voice"
"True to Life" RADIO & RADIOGRAMS

The Gramophone Co., Ltd., London, W.I. Prices do not abblv in I.F.S
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RADIO 1 SIMPLIFIED
A

RAC I,
BEGINNERS

THE rapid advance made in
radio development during
the past three years or so

has completely altered the
situation as regards listeners'
aerials.

The very long, high aerial,
instead of being considered the
ideal arrangement, is now gen-
erally inadvisable ; and the *
arrangement which will give the
best results from a 1933 wireless set, such as the P.W."
" Airsprite," is quite different from that generally recommended
only two or three years ago.

Here are the main and important
differences to be noted in the design of
up-to-date outdoor aerial equipment :

HEIGHT.-Instead of the 4o ft. or so,
previously considered advisable, an aver-
age of about 25 ft. is usually sufficient.

LENGTH.-From the farthest insulator,
along to the lead-in wire, and down this
to the point of entry into the house
should n o t
me asure
more than
about 6o* ft.,
and much
shorter aeri-
als are often
advisable.

NUMBER
OF WIRES.-

A single wire is nearly always to
be preferred to two or more.

SHAPE.-The T wire, with
down -lead from the centre, is

old-fashioned. An in -

The base of a mast arranged
so that it may be lowered.

i.

1k -

KEEPS LEAD-IN DRY

A LITTLE
SLACK ALLOWS
RAIN TO RUN

OFF

A precaution always worth taking.

Here is the second of a series of weekly supplements
designed to provide readers with a practical and
up-to-dateknowledge of radio. As well as interesting
the thousands of new readers who have taken up
radio as a hobby in 1933, these articles will provide
older readers with an excellent " reminder " of all
phases of the most fascinating bobby in' the world.

* In a good aerial arrangement
the lead-in wire runs up from
the window, or other point of
entry, well clear of all walls,
roofs, gutter -pipes, etc. At the
point where it passes round an
insulator and becomes the flat
top of the aerial, the wire is
not broken, but continues in one

*. piece to the insulator at the far
end of the aerial.

The wire itself should he of low electrical resistance-the kind
known as " bare 7/22 copper " is excellent. But in seaside
districts, or in situations close to factory chimneys, an " enam-
elled variety is preferable to the bare
copper wire, because the insulating coating
resists the attack of 'salt or soot.

Porcelain insulators of the " egg " or
"reel " type are perfectly satisfactory, but
all insulators require an overhaul every
six months or so, which means that the
aerial should be capable of being lowered
easily.

OUTDOOR

AERIALS

verted. " L " with down -lead from the end is usually
better.

DIRECTION.-Quite unimportant so far as d-irect-
ional reception is concerned, but should be at right
angles to any adjacent telephone or
telegraph lines.

The reason that ideas about aerials
have changed so considerably is two-
fold.

(a) The broadcasting stations, both
home and foreign, are now using
much greater power ;

(b) The receiving sets are of enor-
mously higher efficiency than formerly.

If, however, you are not using an
up-to-date set, the old-fashioned long and high aerial
will be quite suitable. For readers employing crystal

detectors or low -powered
simple valve sets, a 4o -ft.
high aerial, 70 or So ft. long,
is probably as good an
arrangement as it is pos-
sible to provide.

But with an up-to-date
set employing a screened -
grid S.G. valve, a shorter
aerial is definitely better.
It makes the tuning easier,
and the modern set
amplifies so efficiently that
any slight loss of power is
immaterial.

So, instead
of trying to
attach the
aerial per -
m anently to
the top of
the mast, a
pulley or a
large egg
insulator Holding thedown-leadawaY
should be from the metal gutter,

fixed there,' with a continuous vire
halyard running through

it. (Galvanised "clothes-
line " wire makes an ex-

cellent .halyard.) Fix the aerial insulator to this,
and then when one side of the halyard is pulled,
the aerial will be raised to the top of the mast.

Secure the double wires of the halyard to the
mast near the ground until an over-
haul is required, when it will be the
work of only a moment to undo the
loop and let the aerial down again.

Arranged in this way, an aerial need
never go wrong or give trouble.

The porcelain type egg" insulators
require a soap and water wash every
six months or so, except in sooty areas,

How insulators can be joined to
give a pulley action. where a coating of dirt may form on

them much more quickly.
Don't use a cheap pulley at the mast top, or the

wire halyard may foul it. An egg insulator is
better, and the small
sketch in' the centre of
this page shows how
the double halyard
wire (H) which holds
the aerial insulator can
be passed through it
without this danger.

It pays to keep the
lead-in or aerial well
away from roofs and
gutter -pipes.

An insulator can be
mounted on a wooden support
for this purpose.

AERIAL

Asinele-pole
change -o ver
Farthing
switch.

ON SET

SIMPLE

CONNEC-

TIONS

eoN SET

WNW
EARTH

-""
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Special Beginners' Supplement. Page 2.

ALL ABOUT

RESISTANCES
i11110110111111.11111101111RIE ago x apsox es.11110

/NUR object in this article is to deal
J with the practical use of resistances

where they perform an essential part
in the proper working of a radio set.

The value of a resistance is always ex-
pressed as so many ohms, the actual number
of ohms depending upon the use to which
the resistance is to be put.

The word megohm, which is commonly
employed in connection with grid leaks, is
simply a convenient way of saying that
the value of the resistance is one million
ohms. Thus, a grid leak of 2 megohms has
a value of two million ohms.

Resistances used in radio circuits are of
two types, viz., wire -wound and non-metal
or composition, the physical dimensions of
the wire or other material being largely
decided by the value in ohms and the
current the corm onent is designed to carry.

One of the most important points in the
manufacture of resistances is that Of ensur-
ing a perfectly constant value under all
normal working conditions.

Many of the older types of resistances
were :definitely unreliable and were apt to
cause "crackling noises, due to variations in
their value.

THEY RARELY GIVE TROUBLE
But much research has been carried out

since those days, and the resistances now
on the market rarely give trouble of this
nature.

The wire employed in the wire -wound
types of resistance is usually an alloy,
such as nichrome, the characteristic of
such alloys being a high resistance for a

given length of wire, and little or no
variation in value with change of tempera-
ture.

Grid leaks and grid resistances used in
R.C. coupled L.F. amplifiers are not called
upon to carry current, except occasionally a
few millionths of an ampere, and their con-
struction frequently takes the form of a
hair -like composition or metallised strip
enclosed in a hermetically sealed tube.

The following are good average values of
resistances used in radio circuits.

Decoupling resistances for S.G. valves :
600 or r,000 ohms.

Detector grid leak : 2 megohms.

k

R.C.C. GRID CIRCUIT
TO ANODE
RESISTANCE

COUPLING
CONDENSER

TO ANODE'
RESISTANCE

XgM

4H.E STOPPER

anode resistance for R.C. coupled L.F
stages : ioo,000 ohms when employed
in the first stage, and followed by a
transformer.

Grid resistance for R.C. stage : 34:30,000
ohms, when R.C. coupling condenser
is not less than oi mfd:

Decoupling, resistance detector stage :
15,000 or 20,000 ohms ; either value
will 'serve.

Decoupling resistance fist L.F. stage :
ro,000 ohms.

Decoupling resistance for priming grid
of Pentode : 3,000 ohms.

CARRYING CURRENT
ro H.T#

ANODE RESIST: I0:2000 OHMS

01 MFO.

LF VALVE
MEG

GRID RESIS1.

OUTPUT
VALVE

zi, 8.-

RE/ODE Resat --
/00 000 OHMS

Z 0,7Z VE

ANODE

RESISTANCE
.5-I MEG

Ma
The resistance in the anode circuit, unlike the
one in the following valve's grid circuit, has to

carry a definite number of milliamps.

Although these values may, vary some-
what with individual designs, they are
safe working figures to take in most
cases.

The decoupling resistances employed in
connection with S.G. valves are inserted in
series with the H.T. leads to the screen and
anode of the valve with the object of stopping
H.F. currents from flowing along the H.T.
circuit and so tending to make the am-
plifier unstable.

These resistances are used in conjunction
with by-passing condensers, the currents
passing via the condenser to earth rather
than through the resistance and so into the
H.T. circuit.

.25NEG The same thing happens in the case of
low -frequency decoupling resistances, but
the values required on this side of the set
are higher than on the high -frequency side.

SOMETIMES UNDESIRABLE
Resistance in certain parts of a circuit

is undesirable, and this is only. too true
where an H.T. batiery, or mains unit is
concerned. All batteries ,and mains units
possess resistance to some extent, and more-
over this resistance is common to every
part of the receiver, because the anodes of
the valves are all joined to the H.T. supply.

When the internal resistance of the H.T.
battery or unit reaches a certain value, thereTwo " grid -leak " resistances are employed, the
i.25-megohm one serving Ito keep back any is a marked tendency for the receiver to

H.F. currents. become unstable, and that is why we have

 T -IMED

to decouple or separate the set from the
H.T. supply.

Resistances in the anode circuit of a
valve have to carry the whole of the anode
current flowing through the valve, and for
this reason it is necessary for them to be
soundly designed. This applies particu-
larly to decoupling and R.C. anode re-
sistances.

You may wonder why a value like
too,000 ohms is so commonly- used for
R.C. coupling. This figure is a com-
promise. In the case of the detector stage
it is inadvisable to cut down the voltage on
the anode of the valve to too low a figure,
otherwise there will be difficulty in obtain-
ing enough reaction.

A COMPROMISE NEEDED
On the other hand we have got to choose

a value high enough to give reasonable
amplification.

So it is not difficult to see that if we were
to. use a resistance of, say, r megohm, the
valve would not work very efficiently,
because very little H.T. would get to its
anode. On the other hand, no amplific-
tion would be obtained if we went to the
other extreme and chose a value as low as
a few hundred ohms.

With the average " H.L." or special de-
tector type of valve, 100,000 ohms has been
found to give satisfactory results in practice.

Resistances are used for many purposes
other than those we have already men-
tioned ; sometimes, particularly when an
R.C. stage follows the detector, a small
proportion of the high frequency currents
pass into the L.F. amplifying stages, are
magnified, finally appearing in the loud-
speaker circuit and producing distortion.

FOR CONTROLLING VOLUME
One convenient method of stopping these

Currents is to connect a megohm resistance
directly in the grid circuit of the first L.F.
valve. There is a right and wrong way of
doing this, and the correct method is shown
in a pictorial diagram.

Variable resistances are also used in
radio circuits. A 0 50,000 -ohms variable
can be joined across the primary' winding
of an L.F. transformer to act as a volume
control, although it is as well to bear in
mind that this scheme works best with the
more expensive types of transformers.
- Theoretically, there is no reason why a
variable resistance should not be employed
for cutting down the H.T. voltage to any
desired value, but in practice there are
certain difficulties, one being that variable
high resistances, if they are sufficiently
well designed to carry several milliamps, are
not cheap. Badly -made variable resist-
ances are noisy and are a source of mystify-
ing faults.

ACROSS THE PRIMARY

NFC"r=
(4),:EAOKE

Rzocriew
CONDENSER &woe

To De- COYPU/. RESIS7AnCe
ON NE.

71.1-1413;

VAAtABLE
RESISTANCE
0-S0 000 OHMS

1008- 71 DE -CMJELINC
RESIST: °OW:*

v. TOL"i.17,X

A simple variable resistance can be used to
control volume in the manner set out in this

diagram.

it
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Special Beginners' Supplement, Page 3
ACONDENSER is made up

of two or more metal
plates separated by an

insulator called the dielectric.
In radio we use this handy
component for a variety of
purposes, choosing its capacity
according to the type of work it
has to perform.

Unlike the tuning condenser, a
fixed condenser has, as its name
implies, a fixed value whith is
determined (i) by the area of
the metal plates ; (ii) their
distance apart ; (iii) the material
used to insulate them.

Assuming perfect insulation
to exist between the two sets of
plates, a condenser forms an

THE TWO WAYS OF-
Y/846

JOINED IN SERIES

effective barrier to the flow of
direct currents but permits alter-
nating current effects to pass.

One example of this is the
well-known output filter, con-
sisting of a choke and z-mfd.
condenser. The steady current
from the H.T. supply flows
through the choke to the anode
of the valve ; it also tries to
flow along the wire to the filter
condenser, but is stopped directly
it reaches the condenser terminal
which is joined to the L.F. choke.
Hence no H.T. passes through
the loudspeaker windings.

Internal arrangement of a fixed
condenser. The black lines indi-
cate plates, and the double lines

interspaced insulation.

The L.F. currents, or in other
words the broadcast speech and
music, are constantly varying, and
because of their alternating char-
acter " pass through " the con-
denser and work the loudspeaker.

Generally speaking, the fixed
condensers used in radio can be
divided into two main types.
In the first group we have those
whose capacities range from
000r mfd. to or mfd., and in
the second the larger sizes
employed for by-passing and
Smoothing (.25 mfd. to about
4 mfd.).

The smaller capacities are
usually constructed of copper
foil and mica, each sheet of
copper being separated from the
next by a sheet of thin mica, the

thickness of the mica being
approximately equal to that of
a visiting card.

The best ruby mica, such as is
used in high-grade fixed con-
densers, is a remarkably good
insulator, and therefore it is
advisable to employ condensers
with dielectrics of mica wherever
the highest insulation is required.

Take for example the coupling
condenser of an R.C. amplifying
stage. Here is a case where
faulty insulation between the
two sets of condenser plates
would be disastrous. The func-
tion of a coupling condenser in
an R.C. circuit is to prevent any
H.T. flowing from the anode
circuit of the preceding valve on
to the grid of the following valve.

If the
insulation STOPPING D.C.of the
co up ling
condenser
is in the
smallest
degree
faulty,
some of
the H.T.
volts mayleak
through
and com-
p letely
nullify
the effect
of the
negative
grid bias
normally applied to the grid of
the valve. Hence, serious dis-
tortion will occur and unfortu-
nately it is by no means easy to
locate a fault of this nature.

So it pays to play for safety
here and to purchase a really
good mica condenser rather than
to " economise." -

Good insulation is equally
necessary
i n S. G.
circuits
of the
parallel
feed type,
where a
s m a 1 1

fixed con-
denser is
in se rted
between
the anode
of the
S. G. valve
and the
H.F. tun-
ing coil.
In thiscase
faulty in -

CHOKE

TO H.r+
TO ANODE
OF {:q.LVE

-PASSING A.C.

TO L.T

The two-mfd. condense
circuit has a double dut
the anode current out of

the speech cu

SOME TYPES AND SHAPES

r in an output filter
y to perform : It keeps
the speaker, and allows

rrents to flow.

sulation may short-circuit the
H.T. supply to earth.

Fixed condensers larger than
-or mfd. usually consist of tin
foil interleaved with waxed
paper, and many of them are
now constructed non -inductively
so that they can be used for by-
passing H.F, currents. The use
of mica as a dielectric in con-
densers of large capacity is
ruled out on the score of expense.

The early Mansbridge type con-
densers were not always satis-
factory on the high -frequency
side of a circuit, the inductive
effect due to their construction
partially defeating the object of
the condenser.

Large condensers are chiefly
used for by-passing, and for

smoothing
in mains
circuits.

ampos Suitable
values for
decoupling
purposes
are .5 to
1 mfd.

Z..k.:

for S. G.
valves,
and 2
mfd. foi

1 L.F. val-
ves.

When it
is foundthat 2
mfd. is
not quitelarge

enough to stop " motor -boating "
the capacity of the by-passing
may, with advantage, be in-
creased to 3 or even 4 mfd.,
the enhanced by-passing effect
due to the additional capacity
often remedying the trouble.

Perhaps one of the biggest
problems is to know how to test
a condenser in the absence of

the pro-
per test-
ing equip-
ment.

Those
Co nstruc-
tors who
possess a
voltmeter
can test
for a leak
as fol-
lows:

Join the
positive
socket of
a high-
tension
battery to
one side
( -F) of the

meter and connect the other
terminal of the voltmeter to one
terminal of the condenser
under test. The remaining
terminal of the condenser is
joined to negative on the H.T.
battery.

If the condenser, is a good one
the needle of the voltmeter ,will
move momentarily when the
circuit is completed by connect-
ing up the H.T. battery. This
will recur when one of the
battery wander plugs is removed
and re-inserted.

If the needle shows a steady
reading the condenser is "leaky."

On this page there are two
diagrams illustrating the method
of connecting two condensers in

-CONNECTING TWO
CONDEN-

SERS

JOINED IIV
PARALLEL

series or parallel. This is a
convenient means of increasing
or decreasing the total capacity
should it be necessary to do so.

Suppose for instance we wish
to increase the value of a 2-mfd.
condenser to 3 mfd. This is
quite straightforward and is
readily achieved by obtaining a
r-mfd. condenser and connecting
it in parallel with the existing
2 mfd. (See above.)

In the case of series con-
nections the total capacity of
two condensers of the same
value when joined together in

By varying the size of the series
condenser in the aerial lead, the
degree of selectivity obtainable

can be altered.

this way is exactly half of either
one of them. Thus two .0005-
mfd. condensers joined in series
will have a total capacity of
'00023 mfd.

Similarly, a pair of 2-mfd.
condensers joined in series would
have an effective capacity of
only a mfd. If the same pair
of condensers were then re -wired
in parallel their effective capacity
would be 4 mfds.
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TN considering aerials we com-
l. mented on the fact that

modern requirements were
often quite different from those
of the past. This state of affairs
does not apply to the earth
connection.

Its importance has always
been considerable, and even
with the most up-to-date sets
the earth continues to be a great
factor in successful reception.

LARGE SURFACE WIRE.
One prime requirement for

the earth connection is to use
a good conductive wire, such as
copper.

The currents flowing in the
earth wire travel principally on
the surface of the conductor, and
not inside it, so the wire should
preferably be one of large surface
area.

Thee travel -
on - the - surface
requirements
have to be con-
sidered in choos-
ing aerial wire,

To E . ON
SET

A sweated con-
nection is very effi-
cient if properly

carried out.

also, and in practice we generally
find that aerial wire is the best
possible stuff to use for the earth
lead.

NO BREAKS.
Obviously there should be as

few breaks in it as possible ; in
fact, like the aerial, it is never
really satisfactory unless it is
one continuous and unbroken
lead from set's terminal to the
termination, at the earthing
point.

There is no need to insulate
the ordinary earth wire. It is
always an advantage to keep it
short, so generally an earth -
plate buried in damp soil under
the lead-in is quite satisfactory.

The area of the earth plate
should be as large as practicable

PLATE EARTH

CORRUGATED IRON
BURIED IN GROUND

The importance of making a good ground contact
is explained, and practical advice is given on the
best way to obtain and maintain a connection

which will ensure good and reliable results.
rif

----- biscuit tin earths " arc too
small to be really efficient, but, on
the other hand, the buried sheet
of galvanised iron roofing, super -
excellent though it undoubtedly
is may prove too elaborate for
your needs.

One advantage of a big metal
plate is that a strip of it can be
bent up to form the connecting -
point above ground. This is a
great gain. Even
a soldered con-
nection under-
ground deve-
lops poor con-
tact in time, and
being inaccess-
ible is often an
unsuspected
cause of poor
long - distance
reception.

When trying
to keep the earth
lead short, take
care not to bury
the earth -plate
too close to the
wall of the
house. It should
generally be at
least 3 or 4 feet

A REM

away, where the ground keeps
continually moist.

A good suggestiOn for shorten-
ing the earth -lead is to run it

-straight down from the set
through the floor -boards.

Often there is a ventilating
grating in the outer wall of the
house, and a stiff wire poked
through this will pick up the
earth -lead, as it hangs doWn

from t h e floor
boards. It can
then be, pulled
through the
grating, and so
run out to the
earth plate by
an almost direct
route.

Quite recently
the percolative

'or " chemical
earth (e.g. the"Filt") has
achieved great
popularity, i t s
advantages be--
i ng very marked
i n situations
where the
ground is a pt
to get dry and

*

INDER

The water -pipe should be thoroughly
cleaned before the earth -clip is fixed.

DIAL DILEMMAS
Why do some dials read up

to ioo deg. and some to i8o deg.?
There is no special signifi-

cance in the dial -readings, as
these only form a convenient
scale that enables the condenser
to he re -set to any desired
position.

But mechanically and in
practice the dial is very im-
portant. It must be clearly
divided,. and boldly marked if
tuning is to be easy.

Such an easily -read dial is
often called an " open -scale "
dial. If it rotates with the
condenser spindle behind an
opening (usually called the
" escutcheon plate " or " win-

dow ") a fine line in front of it
gives great accuracy of tuning.
FOr obvious reasons this is often
referred to as a " hair -line."

For mains -driven sets con-
stant illumination -is generally
provided by a " pilot " or

dial " light (It is best placed
behind a dial, which is of cellu-
loid or similar material, but can
give good results from the front
of it, if well arranged.)

Battery sets may be fitted with
dial lights if desired, but it is
then generally advisable to fit
an on -off switch in the wiring,
to economise current when there
is no tuning alternation to be
made.

hard: A secondary advantage4-
is that of ease of installation.
While it is very quickly fitted,
the lasting powers of this type
of earth have proved ;to be very
satisfactory indeed.

Failing an outdoor earth, the
water -pipe connection is gener-
ally best. Try to get the clip
attached to the rising main, and
make sure that this is sand-
papered clean and bright before
the clip is tightened. Good firm
joints are essential throughout
if the set's contact with earth is
to be and to remain good.

ROOF EARTHING.
In flats, etc., the water -pipe

earth is particularly useful, but
occasionally a large lead roof
gives even better results. Care
must be taken in connecting to
this, as a hole without a lead
under -coat will allow damp to
penetrate, so connections should
be made to the edge or where
there is a double layer of the
lead.

E 0/Y SET

EARTH

2 MFDS

A series earth condenser for safety
when using D.C. mains.

Where an earth connection
seems impracticable altogether
the counterpoise earth may be
used. It, consists of a second
aerial erected directly below the
true aerial, if possible, as shown
in the sketch below.

FOR SAFETY'S SAKE.
It must be properly installed,

just like the aerial itself, and
its insulated lead-in then goes
to the earth terminal on the set.

For safety's ,sake it is advis-
able to keep the aerial earthed
when not in use, and especially
during thundery periods. (Light-
ning causes loud crashes in the
loudspeaker, and on the ap-
proach of a storm listening
should always be abandoned,
and the aerial earthed by a
switch fitted out of doors-until
the storm has passed.)

COUNTERPOISE

NEXT WEEK :
The Special Beginners' Supplement next week will deal
with. Indoor Aerials, Insulation, H.T. Voltages, Valve Tips

and Set Construction.



'1"00.6.1

Popular Wireless, February 4th, 1933.
1135

Build your
"AIR SPR TE"

with the
GUARANTEED

Everything you need down to the
last screw to build your "Air -
sprite," including panel ready cut
and drilled, baseboard, Jiffilinx for
wiring and all screws, nuts, etc.,

With full instructions and full-
size Official Blue Print FREE.

KIT £4.9.6
*POPULAR WIRELESS

S

a

" With regard to the Ready Radio P.W." Airsprite '
Kit which you are offering to the public, I am
pleased to inform you that it meets with the require-
ments of my Technical Staff and I therefore have
pleasure in giving the Kit the official approval of
this journal."

(Signed) NORMAN EDWARDS.

*G. P. KENDALL, B.Sc.
Every Ready Radio Kit is tested, passed and packed
under the personal supervision of Mr. G. P. Kendall,
B.Sc. It contains only the components approved
by him, and when you buy a Ready Radio Kit from
your wireless dealer you are assured that it is exactly
the same as the one approved by the designers. Note
particularly that Mr. Kendall insisted on the inclusion
of Colvern Coils and Varley Transformer for guaran-
teed_results.

REGISTERED USERS SCHEME

Every purchaser of a Ready Radio Kit is entitled to
be entered as a Registered User. You are then en-
titled to our complete Service which is your safe-
guard and guarantee of satisfaction. Only pur-
chasers of Ready Radio Kits are entitled to this
unique service.

or 12 monthly payments of 9/ -

WARNING. Constructors should be on
their guard against so-called complete
Kits, which are neither complete nor to
specification.
A Ready Radio Guaranteed Kit is your
safeguard of good results. Ready Radio
Kits consist only of components which
have been tested and passed in the Ready
Radio Laboratories, under the personal
supervision of Mr. G. P. Kendall, B.Sc.,
and are packed in special display cartons,
so that you know the Kit you buy is
absolutely complete and exactly as it
left Ready Radio.
Only if your Kit is packed in the special
carton is it a genuine GUARANTEED
AND APPROVED READY RADIO KIT.
Refuse all substitutes.
Ready Radio Kits can be seen in all
leading Radio Shops throughout the
country. In case of difficulty or delay
owing to the large demands order direct
from :

READY RADIO, LTD.,
EASTNOR HOUSE,

BLACKHEATH, S.E.3.
SEE ALSO PAGES 1137 and 1138.

*READY RADIO SERVICE
I Ready Radio Kits represent the highest possible effici-

ency at the lowest possible price. Ready Radio
S.T. 300, S.T.400 and other Kits have become
famous and have contributed tremendously to the
success of the Sets. You can be sure of equal satis-
faction from your Ready Radio "Airsprite."



AMILLIAMP or two
more on the H.T.
current of a. set does

not matter much while it
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A FILTER FOR THE "AIRSPRITE "
is working, but if that Details of the simple way in which a really worth -while refine -
extra milliamp is being ment may be added to a set which already has many fine features.
drawn from the batteries
all the time, right.through *,
the day . and then right
through the night, week after week, it w
soon run the high-tension battery down.

That is the chief reason why it is so
desirable to use a filter output circuit
with a battery set when extension leads,
long or short, are used to work loud-
speakers situated away from the set. -

Only Two Components.
It requires great care to arrange such

extension wires so that their insulation is
perfect, while if a filter is employed,
practically any old wire and staples will
serve the purpose. A second reason con-
cerns the drop of voltage that may take
place in the wire, and volts on the output
valve being all too precious, one can ill
afford to lose even a few.

So you see, an output filter is a refine-
ment that is well worth adding to
any really good receiver, and that is the
reason why we are giving details for fitting
one to the " P.W." Battery Model
"Airsprite.''
You will
need just
two extra
components,
a 2 in f 4d.
fixed c o n -
denser of the
ordinary
paper type
and a goodoutput
choke. The
desirable
features of
the output

choke are high inductance and low du eet-
current resistance, and a good examplelef
the type necessary is the Bulgin L.F.16.

What the filter does is to tend to keep
the D.C. current out of the extension leads
and the fluctuating speech currents out of
the H.T. battery. That is why the choke
has to have a high impedance to the speech
currents and a low one to direct -current.
With the fixed condenser- the -opposite

FIXED TO THE CABINET

Only two extra components are required, an output
choke and a 2-mfd. fixed condenser. These are
connected as in the diagrams, and their positions

are shown by the photograph.

ILEARN with considerable interest that
the makers of that very famous aerial
wire, " Superial," have just reached

the astonishing figure of = 7,000,000 ! I
am sure that the Pest Office officials will be
relieved to know that the discrepancy
between that figure and the number of
licensed listeners in this country (5,000,000)
is accounted for not by " pirates," but by
export business !

All the same, it's a very remarkable
achievement, and I feel that I cannot let
the occasion pass without a word of con-
gratulation to the makers. ,

In passing, it seems appropriate to
mention that Electron " Superial " is the ideal wire for indoor
aerials, and it is interesting to note that it carries with it a
£100 free lightning insurance.

Ferranti Constructional Power Units.
Any reader of these notes who is contemplating the construction

of a mains unit has my strongest recommendations first to obtain
a copy of the Ferranti book entitled " The Construction of Power
Units."

Technically, it is a superb production, and from the point of view
of the enthusiast who knows little or nothing about the subject,
the constructional details leave nothing to be desired.

The book contains full constructional details for almost every
conceivable type of A.C. unit-eight of them in all --and a D.C.
output curve is given in each case.

Applications for copies of the, book should be addressed to Messrs.
Ferranti, Ltd.; Hollinwood, Lancashire. The price is 41d. post free.

applies, it won't let the
D.C. pass but welcomes
the fluctuating currents.

It is not convenient to
fix the two new components
to the baseboard of the
"Airsprite" so they should
be screwed to the side of
the cabinet. The photo-

graph will make their exact position quite
clear.

So that these two components may be
quickly disconnected from the remainder
of the set when it is desired to remove it
from the cabinet, it is a good idea to wire
them up with flexible leads.

Point -to -Point Connections.
Assuming the receiver has been wired up

complete without the filter circuit the
following are the alterations that have to
be made to the wiring.

Remove lead from Plate of V3 valve
holder to L:S. negative terminal.

Remove lead from H.T. positive 3 to
L.S. positive terminal.

Connect plate of V3 valve holder to one
terminal of output choke and one terminal
of 2-mfd. fixed condenser.

Connect remaining terminal of output
choke to H.T. positiye 3.

Connect remaining terminal of fixed
condenser to L.S. negative terminal.

Connect
L.S. positive
terminal to
Neg. Fil. ter-
minal of VA.

That com-
pletes the
addition
and the
loudspeaker
may be eon-
nectedup
in the usual
way.

A New W.B. Line.
Readers will be interested to learn that

deliveries of the new " Mansfield Junior
Cabinet Speaker " upon which there has
been such a rush can now be made from. tock.

This new W.B. production incorporates
one of their P.M.5 speakers, and it is built
up around the new Mansfield magnetic
system. Considering that the cabinet is a
well -finished oak model, the price of 39s. 6d.
appeals to me as being extremely modest.

The reputation of the W.B. series of
permanent -magnet speakers is such that
reference to the technical aspects seems
quite unnecessary.

A Scotch Story ?
There would not appear to be much scope for humorous incidents

in the sales organisation of a gramophone record company, yet
one good lady appears to have been responsible for quite a hearty
outburst of laughter at the head office of the Gramophone Company.

It appears that the lady in question 'phoned up first of all to
acquaint the H.M.V. people with the fact that she had purchased
one of their twelve -inch records which was faulty. After close
cross questioning, it transpired that the " fault " was nothing Abe
than an inch of space at the end of the record.

In the usual courteous manner, it was explained to her that
the piece recorded had been too long for a ten -inch disc, and that
in `consequence it -had been put on a twelve -inch. One might
imagine that at this juncture the incident closed, but in point of
fact it didn't ! No, after expressing regrets that in these days of
economy the remaining inch had not been filled up with music,
enquired whether she could return the record for this to be done !

(Continued on page 1166.)
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This is how your "Airsprite"
will look when built with a

Ready Radio Kit.

MAINS KIT
The Ready Radio Mains Kit for the

"Airsprite" contains everything
you need to build the set exactly

as described by the designer.
The components are specially

chosen to make construction as
simple as possible, and to give
the highest possible efficiency

and reliability.

E10.17.6-
or 12 monthly payments of 21'9.

For full details of the Battery

model see pages 1135 and 1138.

 900060.416.000

Insist on the
Kit with the
GUARANTEED
PERFORMANCE

In order that you may have the
highest sensitivity Mr. G. P. Ken-
dall, B.Sc., has chosen Colvern
coils for the Ready Radio Kit. He
also insisted on the use of the
Varley Transformer for efficient
tone correction. Make sure that

your Kit contains these essential components

by insisting on Ready Radio.

Ready Radio Kit-absolutely complete
£4 . 9 . 6

or 12 monthly payments of 9' -

Genuine Ready Radio
"Airsprite " Kits are
packed in special dis-
play cartons so that
you can be sure every
component is in the
same perfect con-
dition as when it was
tested under the per-
sonal supervision of
Mr. G. P. Kendall,

B. Sc.

ER ADY

FULDA,
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'0003 mfd. max
Pre-set

Condenser1/6

e

50,000 ohms.
Potentiometer3,9

Ready Radio 50,000 -ohm
Potentiometer .. 3 9

Ready Radio 3 -pt. Switch 1'6
Ready Radio Pre-set Con-

denser .. 1 6
Ready Radio Valve Holders,

each 6d.
Ready Radio S.G. Valve

Holder
Ready Radio S.G. Choke .. 5;'6
Ready Radio Reaction Choke 1 6
Ready Radio Thermium Re-

sistances
1,000 and 100,000 ohms each 10d.
Ready Radio Thermium Grid

Leak (2 meg.) .. 10d
Ready Radio Grid Leak Holder 6d.
Ready Radio Fuse and Holder

each 6d.

06111111004110.*

Specially Chosen
COMPONENTS
for your "Airsprite"

All the components listed below have
been specially chosen for use in the
Ready Radio "Airsprite" Kit, and
possess special features which as-
sure you maximum efficiency. Do
not accept substitutes-only Ready
Radio Components can give you the

efficiency you want-the best.

Ready Radio are the largest Distri-
butors and Manufacturers of Kits in
the World and are recognised as
Official Distributors for all "Popular
Wireless" and other Press sets. The
large Ready Radio Factory is specially
equipped for testing all components
and all Kits and components carry
the personal guarantee of Mr. G. P.

Kendall, B.Sc.

For details of Ready Radio "Airsprite"
see pages 1135 and 1137.

 EJLADy

AVALMI,
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DEAL enjoyment in the listening sense
comes from hearing. something you
like. It may be a particular tune

or perhaps somelfavourite artiste, yet for
its duration, even with the poorest types
of sets, you are apt to become entirely
oblivious of the radio link simply because
your attention is riveted on that something
which is pleasing you.

That is where broadcasting is apt to fall
short of the mark, for once an item is finished,
well, it is finished for all time-at least,
until such times as the B.B.C. feel disposed
once again to include it in a programme.

But need it be finished ?

Particularly Good.
Few are the tunes, or for that matter the

artistes, that are not available these days
on gramophone records, and if the broad-
cast has given you real enjoyment, well,
why let it end at that ?

It will be obvious that we are working
round to an introduction for a radiogram
review. Quite true, we are, but only
because the sentiment expressed happens
to be particularly true and because the
radiogram in question happens to be
particularly good. At least, it doesn't
just happen to be good, it is good because
the prestige of the Marconiphone Co. does
not allow of anything else.

Is not this distant -station complex a
little overdone ? We would be the last
to deny the tremendous advantages of
owning a set that will sweep round the
continent with the minimum amount of
trouble and inconvenience, but what
percentage of your listening time do you
spend overseas ? Do you not more often
take what is offered from the local stations,
with a particular relish for the high -lights
which give you so much enjoyment ? Per-
haps Gillie Potter, perhaps the Wireless
Military Band, perhaps Roy Fox ?

Your Own Programmes.
With the likes and dislikes characteristic

of human nature, home entertainment can
never be complete unless you have the
wherewithal occasionally to make your own
programmes, to listen to that which pleases
you, and conscious all the time of the fact
that when it is finished you are not de-
pendent upon the powers that be at
Broadcasting House for a repetition. We
would even go so far as to say that only
under these conditions cap home entertain-
ment be complete.

It should not be imagined for one moment
that we are attempting in any way to decry
.the advantages of having a set with which

THE MARCONIPHONE MODEL
" 254" RADIOGRAM

-v

you are not tied to the local stations. To
many of us, Sundays would be incomplete
without a " dose of Radio Paris, and
besides which many of the programmes
put out from overseas are definitely worth
while.

Delightful Experience.
So that, in order of merit, radio, for its

news bulletins, for its endless variety, for
all the fascination derived from searching
for distant stations, is definitely first and
foremost. It is only because in the model
under review the radio side is - so very
excellent that we have attempted to ex-
pound its application as a true-to-life
gramophone-an application which, frankly,
is often underrated.

These impressions are recorded while
we are yet fresh from the delightful ex-
perience of testing the Marconiphone model
"254." On the radio side, it is representa-
tive of all that is good in modern practice,
and as a gramophone, it is like having the

AN OUTSTANDING RECEIVER

TABULATED DATA FOR -
GENERAL DESCRIPTION.-All-electric Radiogram

for A.C. mains.
NUMBER OF VALVES.-Four : screened -grid, de-

tector, pentode and rectifier.
CONTROLS.-Single dial ganged tuning (central knob) ;

volume control (left) ; tour -way switch giving
" medium waves," " long waves," " gramo-
phone " and " off " (right). Gramophone motor
" stop " and " start "is automatic.

0

artistes in your own home. Could more
be said ?

Working down logically to finer details,
the " 254'"" is 'the essence of simplicity.
One's first impression, which is fully
borne out under practical test conditions,
is that everything is just where it ought to
be, and that nothing has been included as
a control except where it is absolutely
necessary.

Simplicity the Keynote.
The master mechanism which brings the

set to life in one quarter of its travel is
responsible also for wave -changing. With
little or no effort this same control effects
the complete change -over from radio to
record. A four-way switch, simple, yet
completely effective, and its every move-
ment is unmistakably recorded in the
illuminated windoev.

Here, again, simplicity is the keynote
of the arrangements, for it is in this
illuminated window that the stations are
calibrated in actual wavelengths. You
just turn the main tuning control, which
is located centrally, until the pointer is at
the wavelength of the station you desire
to hear, and that is all there is to it !
You may want to increase or to' reduce
volume, but that simply means an adjust-
ment of the knob on the left.

The instrument is designed for use with
an external aerial and earth system, under
which conditions there must surely be
few stations in Europe that are outside its
range. Frankly, we counted them in our
tests until we became tired of counting.
But numbers of stations is a very negative
sort of argument these days, in any case,
and counts for little or nothing.

Complete Home Entertainsr.
What does really matter is strength,

quality, and freedom from -interference of
those stations that are received, and in
these essential respects, the " 254 " cer-
tainly leaves nothing to be desired.

Even when using a mains aerial, for which
application the " 254 " is adapted, the range
is by no means limited to the local stations,
which only goes to show the high sensitivity
of the instrument.

Summed up, the " 254 " is as near to
being the complete home entertainer as
it is possible under modern conditions.
It is a credit to the designers, and our
tests have revealed that the progress for
which the name of Marconiphone has
become famous is fully maintained in
this, one of their latest achievements.

-THE TECHNICALLY MINDED
SPECIAL FEATURES.- High sensitivity combined with

adequate selectivity ; illuminated dial calibrated
in wavelengths ; extreme simplicity of control ;
" hum adjuster " ; aerial selector swit0 for
adjusting degree of selectivity ; provision for
external speaker.

PRICE. -32 guineas.
MAKERS.-THE MARCONIPHONE CO., LTD., 210-

212, TOTTENHAM COURT ROAD, LONDON, W.1.
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Short Wave Notes

LETTERS that I have been receiving
and forwarding to the B.B.C. show
that the Empire station has met with

approval in almost every part of the world
in which it has been heard, with the possible
exception of Canada. Whether Canada
really has a grievance I cannot say, but I
once knew a Canadian amateur who was
terribly hard to please, so perhaps they're
all like that.

South Africa, in general, fulfils
my prOphecy made a few weeks
ago by -pointing out that the 49.6 -
metre transmission is often of no
value at all on account of atmo-
spherics. The 31 -metre programme
is always good, but thej, would like
another on 19 or 16 metres in ease
of trouble.

Whatever the little snags may be,
however, the B.B.C. is to be congratulated
very heartily on the success of this latest
venture. 'Indirectly, it will do home
listeners no end of good.

A Strange Affliction.

*

Now for some " bits and pieces." Our
irrepressible friend, " J. B. M.," of Glasgow.
whose frequent postcards liven up my
breakfast -table, reports a station at. San
Sebastian on about 40 metres, received
R 7 at midnight. ' He has also had no
difficulty in finding the " Big German "
(referred to last week) on 49 or 50 metres.

Poor " J. B. M." is now afflicted, though,
with a .strange " ticking " noise, some-
what similar to the phenomenon I was so
worried about two years ago. (Incident-
ally, mine just stopped ; I never found out
what it was !)

In the course of some experiments with
a loft " aerial, he had occasion to peep
through a hole in the common wall and
beheld another aerial only a few, feet away.

oPuttin two and two together, and making
a good' round four out of the result, he is
now altering his own aerial.

Frank -Admission.
" W. W.," our crack receiving man in

Exeter, has also proved himself to be
a specimen of that rarity, the honest short-
wave fan ! He admits freely that I am
perfectly correct when I say that. Devon is
a very good spot for short-wave work.
Now, most of the folk I know spend all
their time proving how bad their locations
are, and how much better their results
would be if they lived in a good spot like
old So -and -So.

" W. W." is actually proud 'of the fact
that he does live in a' good spot. T am not
going to spoil things by saying that the good
spot accounts for his exceptional results ;

think he is keen enough to make a good
receiver work wherever it is set up. (No,
" W. W.,': I don't want to borrow anything,

but I do really mean that.) Thanks for
the details about Y V 1 B C.

In Case these are new to other readers,
here they are : Station Y V 1,B C, Caracas,
Venezuela, works on 49.6 metres with lob
watts. He is just a shade below G S A,
and identifies himself by a chime of bells
every fifteen minutes.J. (Preston), feels convinced that

One of the big attractions of short-wave work is
the diversity of conditions and stations, and our
popular short-wave expert adds to this variety with
his informative comments on what is going on in

this interesting waveband.

I am Ariel." Have another shot, " J. E.,"
and don't get me into trouble again. You
have no.idea of the things " Ariel " says to
me when he sees a letter like yours. V The
idea of it !

mao

WHEN USING METAL FOIL
IN many sets, having foil or other

metal-covered baseboards and such
components as volume controls fixed

well back on the board by means of
brackets, there is definite danger of
short circuiting the volume control and
perhaps a battery if special precautions
are not taken.

As a rule, the brackets are of the

Two ways of preventing shorts when employ-
ing metal brackets on metal -covered base-

boards.

slotted variety with all -metal construc-
tion, so that if the foot of the ,bracket
is mounted on the foil it will make con-
tact between the foil and the spindle of
the volume control. This might not
matter if the spindle of the component
was not connected to the slider inside,
but this so often being the ease it is
necessary either to mount the bracket
on a piece of wood or to cut the foil
away round the foot.

Yes, you could tighten up your aerial
coupling and increase H.T. to make the set
oscillate again if you want laud signals 
but that won't necessarily give you a good
set for DX work.

" T. C." (Wakefield) comments on the
generally low level of conditions recently.
I don't think, ".T. C.," that it has any-
thing to do with the fact that winter is
upon us ; it is the particular section of the
eleven -year cycle that happens to be in
force that accounts for it. We can look
forward to a steady,' if gradual, improve-
ment in long-distance reception for the next
51 years !

Ti C." uses the single-valver on short
waves, but also knows something about 
broadcast -band reception, having logged,
with his biggish set, 24 North Americans,
2 South Americana and 1 Canadian.

Receiving Europe " Down Under."
While we short-wave fiends are putting

up with horrid conditions, the broadcast-
. band people are having the time

* of their lives. A letter from a New
Zealand reader contained a list of
48 European medium -wave stations
heard in N.Z. ! Breklau, Rome,
and even stations like Katowice
and Sundsvall are becoming quite
common " down under."

-3( I think I should be more thril-
led to receive a New Zealand

station on 300 metres than by any piece of
short-wave DX short of the reception of
the famous signals from Wars.

Another Wakefield reader, " J. B.," re-
proaches me for " falling away from the
good old one-valver," and gives me a full
report On his own to combat that tendency.
He certainly seems to get all that's going
on it, too. He says that Moscow, Rome,
'and even some of the Americans, are
actually too loud for the headphones at
times !

" R. T. R." (W.C.1) sends a practical
hint that may well prove useful to many.
He wound some home-made coils on quite
a well-known make of ebonite former and
couldn't get them to work. Putting a
60 -volt battery and a voltmeter across the
two end pins, screwed into the former, he
obtained a reading of 25 volts ! The same
happened after the turns had been: stripp.,t1
nil.

On the outside of the former the insula-
tion was perfect, but along the inside there
was, apparently, a deposit of metal.
Scrapers and emery -paper put things right,
and the coils now work perfectly.

Exterminating Interference.
This is ceTtainly a point to watch with

cheap formers, but no one would expect it
with a reputable brand. Forewarned is
forearmed, and owners of inefficient home-
made coils might carry out a similar test.

" H. G." mentions a beautiful scheme for
cutting out local interference, which isn't
nearly as unorthodox as it sounds. Remove
the earth from the set, connect the aerial
lead direct to earth, and connect the
common point of ,the two to the aerial
terminal. He 'finds the " local orchestra -
of motors and magnetos nearly exterminated
without much drop in signal strength.

Where you have a long earth -lead this
scheme works perfectly. Naturally, if you
are on the ground floor the aerial really will
be earthed, and signals will almost dis-
appear. First and second -floor people
should find it very good indeed.
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SPECIFIED IN THE

'AIRSPRITE
BATTERY MODEL

PM12V PM1FIL
P M 2A or P M 202 ruanl

A.C. MODEL

MM 4V - 354V DWI
ASK T.S.D.-Whenever you want advice about your set or about your
valves-ask T.S.D.-Mullard Technical Service Department-always at
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:-
T.S.D., Ref. C.G.D., The Mallard Wireless Service Co., Ltd.,

Mallard House, Charing Cross Road, London, W.C.2.

Advt. The Mullard Wireless Service Co., Ltd., Mullard House, Charing Cross Road, London, W.C.2
Ark
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FIF.CHOKES
4-vstand DIFFERENTIAL, REACTION and TUNING

CONDENSERS
ELSEN

H.F CHOKo

-co
Acti

, 577,1'2

N

LT

E,LECIPIC'

TELSEN STANDARD H.F. CHOKE
Covers the entire broadcast band, yet occupies
only the minimum of baseboard space. With an
inductance of 150,000 microhenrys, a resistance of
400 ohms, and an extremely low self -capacity, it is
highlysuitable for use in reaction circuits,
and is constantly being specified in this 2/a
respect by the leading set designers -

TELSEN BINOCULAR H.F. CHOKE
Where the highest efficiency is the primary re-
quisite; the Telsen Binocular H.F. Choke is the
inevitable choice. It has a high inductance of
250,000 microhenrys, with a very low self -capacity
and a practically negligible external field (due
to its binocular formation). It is defin-
itely the essential choke where high Cia
class circuits are concerned - .

TELSEN
DIFFERENTIAL CONDENSERS
Improved type of exceptionally rigid con-
struction. The rotor vanes are keyed to
the spindle and fitted with definite stops.
A strong nickel silver contact makes con-
nection to the rotor, a positive connection
being made to the stator vanes. Sup
plied complete with knob.
In capacities .0003 .00015 and z"" I6
.0001

TELSEN
REACTION CONDENSERS

Embodying every improvement and refine.
ment indicated by the latest research. The
vanes are interleaved with the finest solid
dielectric, the construction throughout being
of great rigidity and exceptional precision.
Supplied complete with knob.
In capacities .0003 .00015 and .0001

In capacities .00075 and .0005

TELSEN AERIAL
SERIES CONDENSER

The ideal volume and selectivity control,
solidly constructed, with very low mini-
mum capacity. The externally keyed
switch -arm when rotated to a maximum
position, connects with a contact on the
fixed vanes, thus short-circuiting the con-
denser for maximum volume.
Supplied complete with knob. 2/3
Capacity .0003

2/m
- 2/b

TELSEN DIELECTRIC
TUNING CONDENSERS

New design of great rigidity and excep.
tional compactness, ensuring the utmost
efficiency in use even where space is very
limited. The well -braced vanes are inter-
leaved with a minimum of the finest solid
dielectric. Supplied complete
with knob.
In capacities .0005 and .0003 - 2/6

RADIO COMPONENTS FOR LASTING EFFICIENCY
ANNOUNCEMENT OF THE TELSEN ELECTRIC COMPANY, LIMITED, ASTON, BIRMINGHAM
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All about the limiting factor in long-distance reception.
By K. P. HUNT.

AFRIEND of mine recelitly constructed
with more than ordinary care a, six -
valve -Riper-heterodyne of modern

design. I heard the set a few days ago and
considered the performance normal, but
its owner was greatly disappointed.

" It's not all that much .better than my
old straight four,valver," he -said, " on
which I've logged-. over fifty -stations. I 
thought when I. had a really powerful and
ultra -selective receiver I'd be able to get
practically anything."

My friend is typical- of a large
number of listeners to -day who
think that the power of a dis-
tant station and the amplification
factor of their set are the only
two items of any importance
governing its reception.

Theoretically, we can calculate
the field strength of any station
anywhere. Theoretically, any

*

\g/teNOISE
LEVEL

is not above the general noise level, a three-
valver or a nine-valver super -het. is equally
powerless to rescue it.

Tackling Receiver Noise.
The important point, then, in DX work,

assuming that the receiver is sufficiently
sensitive, is the ratio of signal strength to
this noise level. Success in long-distance
reception depends largely upon the extent
to which that ratio can be increased.

What are the ingredients that go to make

ness " becomes definitely present although
no signals are -being received.

When amplified in a set- having several
stages, this receiver noise makes a sub-
stantial -contribution to the general noise.
Good , quality condensers, coils, valve
holders, good insulation, a liberally -sized
reservoir condenser across the H.T. battery,
not to forget a frequent dusting of the
vital parts of the set, are the well-
known precautions, but there is one
particular component it is alWays well

to suspect-the grid leak.
yc On local or medium -distance

RECEIVER NOISE AND " LOCAL " NOISE ARE
THE TWO INGREDIENTS WHICH MAKE UP
THAT BACKGROUND OF RECEPTION. READ

WHAT CAN BE DONE ABOUT IT.

high -power station can be heard
anywhere in the world with a receiver of
sufficient sensitivity and selectivity. But
in practice, as you go on increasing the
amplification you ultimately arrive at a
point where the general background of
multitudinous sounds or mush is amplified
to such an extent that really distant
stations cannot be distinguished.

Practical Demonstration.
The limitations imposed by this bottom.

layer of noise can be realised by anyone
having, say, ie good three-valver if he will
spend half an hour listening with head-
phones. When the reaction control is
adjusted to the most sensitive point a
certain background of noise will be heard.
You cannot tune it out,, and often, if you
listen carefully, you can catch glimpses of
a far -distant station just below the noise
level.

If there were less' noise or a dead quiet
background the signal, though extremely
weak, would be understandable. But if the
number of valves in the set were trebled
it is unlikely that any of those just
indistinguishable stations would be much
closer.

Adding valves, especially after the detec-
Icor, merely increases the noise as well as
the signal. The general noise level then
becomes a continuous roar which drowns
everything else.

Where Amplification Fails.
Unless the required signal is strong

enough to give a voltage across the aerial
tuning coil definitely distinct from that
due to the other million and one oscillations
chasing up and down the aerial; no amount
of H.F. or L.F. amplification can make it
clearly audible. In other words, if a signal

up this noise;? And what can we do to
lessen the proportion of any of them ?

Receiver noise should be tackled first
because it is not .often recognised or ad-
mitted, and yet is more directly under our
control than the other two items. If you
disconnect the aerial from a single -valve set
and listen with headphones you can tell
unmistakably if the set is switched on or off.

There is a certain background which
cannot be described, but it is there. Increase
the reaction a little and a peculiar " liveli-

A SOURCE OF TROUBLE

The overhead trolleys of cars produce a lot of
electrical disturbances.

reception the ratio of signal
strength to noise is so great that
no attention is directed to a grid
leak unless it is very noisy. But
on DX work great improvement
is often obtained by changing a
leak you have no particular
reason to question.

Receiver noises in general ap-
pear to arise from minute disintegrations of
the valve filaments, and before the detector
these are not of much consequence as the
inter -valve coupling cannot pass them on.
In the detector valve or after, however,
they get the full benefit of the L.F. ampli-
fication of the set.

Suggested Cures.
By amplifying principally at high fre-

quency, using anode -bend detection and
only one L.F. stage, the proportion of
receiver noise to signals is reduced to a
considerable extent.

Local noise, the second ingredient in the
general noise level, is practically non-
existent in the country, but in towns is
often really unbearable. In many parts of
London, for instance, a simple two-valver
on a short indoor aerial bring in an almost
continuous loud background of local noise ;
a hot-pot.of whirrings, crackling, grinding,
humming and clicks caused by motors,
trams, lifts and the other innumerable
electric circuits all around.

The Only Remedy.
The time will come, no doubt, when most

of this kind of interference will be stopped
at source ; but, until then, the listener's
only remedy is to ascertain how this
noise is 'received by the set and to devise
means to prevent its reception without
lessening the response to legitimate radio
signals.

Experiments show that the best part of
this noise is communicated to a receiver
through water and gas pipes, iron gutters,
house stack pipes, electric bell circuits,
telephone wires and, of course, the electric
lighting mains and any power lines in the

(Continued on next page.)
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This simple device identifies immediately
the station which is tuned in.

AS the radio expert of the home, you have
prdbably been troubled by certain
members of your family grumbling

that such -and -such a station had something
good on last night. " But I couldn't get
it," " Where is such -and -such a station on
the dial ? " etc.

You cannot always be at hand, and yet
the questions are always awaiting you-
have you tried to remedy, it ? Here is the
ideal station indicator for the home, a
useful little gadget that can always be at
hand.

Simple to Make and Use.
All the material you need is a square

piece of three-ply wood with two triangular
supports, an old dial, and a circular piece
of Bristol board. It is neither hard to make
nor fussy in operation, the circular card
being marked with the station names on,
in order of their wavelength.

By setting the card to the known degree
of a certain wavelength on your set, you
can see at once where the stations come in
on your receiver.

Cut a piece of plywood 7 in. by 61 in.
deep, then 21 in. from the base, and central,
drill a hole to take your dial spindle. Place

ILY

Jr)

the dial in position and mark where your
observation circle will be cut ; the base of
this touching the dial or escutcheon.

Having cut this, measure from the
spindle to an eighth of . an inch
above the circular, opening, and
taking this as your radius draw a
circle on your card.

Cut your card and place
it on the spindle, mark with
a pencil the top and bottom
of the aperture. Remove
the card and draw two
circles from the- marks, made.
Divides the circumference
equally, according .to the
figures on your set's dial.

The numbers are placed
above the top pencilled line
so that they do net come into
view when the gilder is not
in use. (That illustrated was
divided by one hundred
degrees on the left and right,
one for medium waves and
the other for long waves.)

Between the two remaining pen-
cilled circles place the station
names as they come in on your set,

0
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Weamp at 9, Trieste at 21, London
National at 30, and so on.

Keep the names sloping slightly from
left to right, so that they are readable. As
it is primarily intended for family use, it
would be better only to give those stations
best received, and mostly in demand.
- Before fixing the card, cut two triangular
pieces of plywood for supports and screw
to the board. Now place the card over the
spindle and adjust the dial and station name
in accordance with the set's reception, and
tighten the card securely with two nuts.

Stations Without Trouble.
Probably in turning the dial you will see

two names at once, but the card should be
so adjusted that the name which is dead
centre is the one indicated.

By twisting the dial the station names
will appear in their order, and the family
will be able to get the stations without any
further trouble if youjare not at home.

HOW YOUR
CIRCULAR CHART

0
SHOULD LOOK

017i
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THE NOISE LEVEL
(Continued from previous page.)

vicinity. The amount of direct low -frequency
pick-up by the set is small and the chance of
it is obviated by using shielded L.F. trans-
formers, or none at all.

Most of the apparatus to which this inter-
ference can be traced appears to originate in
H.F. oscillation carrying a modulation; and
this energises girders, gas -pipes, electric -bell
circuits and the like just as if they were
receiving aerials. That the lighting mains
act in this way is well known, not only
because they can be utilised as a receiving
aerial but because a suitable H.F. choke
filter, when mains valves or an eliminator
are employed, usually makes a great reduc-
tion in noise.

Picked Up on the Earth.
It is not so apparent that a water -pipe

acts in a similar manner. Many listeners
consider it beyond argument that .a water -
pipe earth must be O.K.

Yet experiment demonstrates that where
an earth connection is made to a water -pipe
in an upstairs room, or even downstairs if

at some distance from the main water -pipe,
interference is undoubtedly picked up in an
electrically noisy locality. The remedy is
to avoid a water -pipe earth connection and
to arrange a short low -resistance connection
direct to an earth plate buried at least
3 ft. down.

The best part of the interference, however,
gets into the set via the aerial, and as this
is the energy -collecting part of the whole
outfit, it deserves the closest attention from
anyone aspiring to real DX reception.

Avoid Indoor Aerials.
Many listeners with sensitive sets employ

a short indoor or picture -rail aerial ; but in
London, for example, it is safe to say that
such a practice increases the noise to signal
ratio enormously. I am aware that it is
often done for selectivity reasons, never -
the -less it virtually makes long-distance
reception impossible. In London an in-
door aerial is literally in a bedlam of
electrical oscillation.

Use of a good outside aerial and a short
direct earth affords at once the best and
simplest method of cutting down local
noise. The aerial need not be long, but it is
essential that the whole of the wire should
be remote from any conductors, gutters,

trees, in fact, as isolated as possible.
How many listeners realise that the most
important part of an aerial conforming to
our present limitations is the down -lead ?
Many erect a beautiful " top " but arrange
the down -lead anyhow. Yet it is here
that the principal amount of noise, as well
as signals, gets in.

Destined to Disappear.
This wire must drop down at least five

or six feet from the house, preferably vet,
tically, and should be guyed to enter the
window at right angles. Pick-up from the
numerous oscillating metallic fixtures in
or -around the house is then reduced to a
minimum.

It may be objected to this solution that
a good outside aerial, say in London, in-
creases ordinary station interference so
much that DX work is hampered on that
account though the general noise level is
reduced. " Losser " methods of obtaining
selectivity, such as shortening the aerial,
using series aerial condensers or aperiodic
couplings are destined, in the writer's
opinion, to disappear shortly from general
practice.

They merely kill, or at any rate half
strangle, the goose that lays the golden eggs.
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WIRELESS BATTERIES

FOR LONG LIFE & PURE TONE
itti941)1(

Regd.
Trade Mark

LOOK FOR THE EVER READY TRADE MARK

THE EVER READY CO. (GREAT BRITAIN) LTD., HERCULES PLACE, HOLLOWAY, LONDON, N.7.
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s PUSH PUILIL SWITCHES AND VALVE HOLDERS
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TELSEN TWO -
POINT SWITCH

Particularly suitable for
use as wave change
switch with the dual -
range S.W. coil unit.
Employs electrical
type self-cleaning con-
tact with wedge shaped
plunger, and a positive
snap action, a series
gap reducing self -
capacity to a .27,,
minimum

TELSEN THREE-
POINT SWITCH

Soundly constructed on
engineering principles,
this is the perfect wave.
change switch for use
with a dual -range aerial
coil or for breaking L.T.
and H.T. currents gm.
ultaneously. Minimum
self -capacity /3

TELSEN FOUR -
SWITCH

Highly suitable for use
in wave -changing on two
coils or an H.F. Trans-
former, or for switching
pick-up leads or an
additional speaker. No
possibility of crackling.
Minimum self- ag
capacity

DUAL -RANGE COILS

TELSEN VALVE HOLDERS

An improved range of
valve holders in both
rigid and anti -micro -
phonic types. Employ
special contact sockets of
one-piece design with
neat soldering tag ends
and terminals. Ex-
tremely low self capacity

Rigid type
4 pin . . 9d. Anti-Microphonic

4 pin . . . .

Rigid type Anti.Microphonic
5 pin . . Al' 5 pin . . . 1/3

TELSEN DUAL -RANGE
AERIAL COIL

incorporates a variable selectivity
device, making the coil suitable for
widely varying reception conditions.
This adjustment also acts as an ex-
cellent volume control, and is equally
effective on long and short waves.
The wave -band change is effected by
means of a three-point
switch and a reaction 7/
winding is included -

TELSEN SCREENED COILS
WITH separate coupling coils for

medium and long waves. Highly
suitable for use as aerial coils

or as anode coils following a screened -
grid valve, giving selectivity equal to
that of a well -designed band-pass filter.
Fitted with cam -operated rotary switches
with definite contacts and click mech-
anism, and supplied complete with
aluminium screening cans, bakefite knob,
"Wave Change" escutcheon plate finished
in oxidised silver, and full instruc-

tions for da,
mounting
Twin
Matched 17/k
Matched .
Triple A,16

TELSEN H.F. COIL
may be used for H.F. amplifica-
tion with Screened -Grid Valve,
either as an H.F. Transformer, or,
alternatively, as a tuned grid or
tuned anode coil. It also makes
a highly efficient Aerial Coil
where the adjustable
selectivity feature
is not required.

RADIO COMPONENTS FOR LASTING EFFICIENCY
ANNOUNCEMENT OF THE TELSEN ELECTRIC COMPANY, LIMITED, ASTON, BIRMINGHAM



Popular Wireless, February 4th, 193. 1147

HAVE you ever wondered how it all
started ? This radio -gram business, I
mean.

You know, of course, that that fertile
genius of practical science, the late Thomas
A. Edison, was the driving force behind the
world's early talking machines, and that
he actually invented the first sound -pro-
ducing instrument.

Probably that's as far as you'll go,
however, because, despite the enormous
popularity of Edison's first com-
mercial phonographs," there is
a great deal of obscurity as
regards his actual invention of. the
principle of sound recording and
reproduction-the principle which
in a little more than half a century
of time has led up to the perfec-
tion of the modern radio -gram,

If, then, you are at all interested in these
matters, let me take you back to the year
1877. In that year, Edison, already a
successful inventor , with a mUltitiide of
patents to Ms credit, was working with his
usual concentrated interest in his laboratory.
An automatic telegraph_ machine was the
subject of his attentions.

The Inventor's Own Words.
Let the renowned inventor speak for

himself :
" I was engaged upon a machine intended

to repeat Morse characters which
were recorded on paper by in-
dentations that transferred their
message to another circuit auto-
matically when passed under a
tracing -point connected with a
circuit -closing apparatus.

" In manipulating this machine
I found that when the cylinder
carrying the indented paper was
turned with great swiftness,- it
gave off a bumming noise from
the indentations -a musical,
rhythmic sonncl, resembling that
of human talk. heardindistinctly.
This led me to try fitting a
diaphragm to the machine, which
would receive the vibrations or
sound waves made by my voice
upon an impressible material
placed on the cylinder.

The material selected for
immediate use was paraffined
paper, and the results obtained
were excellent. The indentations on the
cylinder, when rapidly revolved, caused
a: repetition of the original vibrations to
reach the- ear through a recorder, just as
if the Machine itself were speaking.

" I saw at once," concludes Edison,

EirtARE
ill

IRVIDHCCIPAktil

" that the problem of registering human
speech so that it could be repeated by
mechanical means as often 'as. might be
desired was solved."

Edison, of course, had toyed with the idea
of a talking machine before he. began his
automatic Morse -repeater experiments.
Indeed, the idea of a machine which would
reproduce sound at will was one which was
gettim.7, hold of scientific minds.

To Edison alone came practical success

The very first words to be recorded were
spoken by Edison. They comprised the
first verse of that well-known poetic master-
piece, " Mary Had a Little Lamb."

As Krusci turned the handle of the newly -
constructed mechanism, Edison related to
the machine the peculiar history of Mary and
her little lamb. Then when the machine
was returned to its starting -point, the
words, very; very faint, birt perfectly clear,
came from the mechanism. Sound -recording

" and reproduction had been ac-
complished. Edison's first talking* 

On this page you are introduced to the very first
talking machine, and told the circumstances

which brought about its invention.
By J. F. CORRIGAN, M.Sc.

_.ewyeact MMMMMMM teCLC ....... C ........ *

in the construction of a talking machine
and his first patent application was filed in
Britain, on July 30th, 1877, No. 2,909.

A Historic Wager.
John Krusei was the man who actually

constructed the first talking machine. He
died in 1899. He was Edison's most trusted
mechanic, and he was on intimate terms
with the inventor.

When Edison confided to John Krusei
the details of his projected machine, Krusci
doubted whether it would ever work, and

EDISON'S FIRST SOUND RECORDER

This apparatus, which dates back to 1877, was the first sound -recording
and reproducing instrument. The paper diaphragm, now broken, is seen

in the front of the " machine."

he even went so far as to bet Edison a box of
cigars that the thing would fail. However,
the machine did work, and one can only
trust that the cigars were forthcoming and
that they were of a brand worthy of the
occasion.

"

with its
amazing

But it

machine, constructed by old John
Krusei, is still in existence. It is a
curious contraption, as you will see
by examining the photograph of
it which appears here.

It consists of a brass drum 4
inches long, and about 31 inches in

diameter., It was revolved by a handle
carried on a screw shaft which advanced
the drum .finch at each revolution. The
surface of the drum was covered with a
layer of tinfoil.

A thin ferrotype diaphragnr, setup against
the drum,liad fixed to its centre a project-
ing stylus which, when set into vibration
'by the sound waves falling upon the
ferrotype diaphragm, caused minute in-
dentations to be made on the tinfoil layer.

Born of Electrical Experiments.
On the other side of the drum

was fixed a tube which was closed
at its outer end by a paper diaph-
ragm. Attached to the centre of
this diaphragm also, was a light
stylus which made contact with
the indentations in the tinfoil and
so reproduced the sound.

The diaphragm and stylus idea,
you see, was there, even in this, the
very earliest of talking machines,
and it is an idea which has
never fundamentally changed.

Wax cylinder records came in
due course and, with them,
methods for their duplication.

Then, when Edison's phono-
graph was at the height of its fame,
the disc machine-the Granto-

'phone-came into being, and grad-
ually displaced the phonograph.

Finally came the radio-gram-
that masterpiece of - modern
electrical sound reproduction,

tremendous tonal capacity and its
fidelity of reproduction.
all started, however, with Edison's

very simple and verTs.rude hand -cranked
machine, which, alfhough non -electrical
in nature, was born of electrical experiments.
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IJIRECT RADIO AIRSPRITE KITS ARE OFFICIALLY
APPROVED BY MR. NORMAN EDWARDS Read what he says 4

" With regard to the Direct Radio P.W. `Airsprite' kit which you are
offering to the public. I am pleased to inform you that it meets with the
requirements of my Technical Staff, and I therefore have pleasure in giving
the kit the official approval of this journal.

Yours faithfully,
NORMAN EDWARDS, Managing Editor."

The AIRSPRITE De Luxe
Battery Model

f a. d.
I Pair Telsen matched twin

screened coil type W. 287 0 17 0
a Telsen coil switch assembly

type W. 217 . . . . . o o 6
2 Polar 0005-mfd. Variable

condensers No. 2.. Slow
Motion 0 13 0

a Ormond R190 Slow Motion
Differential Condenser
0003-mfd. 0 3 0

1 Ready Radio 50,000 -ohm
Potentiometer 0 3 9

 Ready Radio 3 -pt. on -off
switch .. o I 6

a Sovereign 0003-mfd. max.
pre-set condenser .. o I 3

2 4 -pin valve holders .. o a o
I S.G. Valve holder .. o x o

T.C.C. x-mfd. condenser o a 10
I Ready Radio S.G. H.F.

choke 0 5 6
a Ready Radio Reaction

Choke .. . . . o a 6
Varley Rectatone

Transformer type D.P. 35 o II 6
I T.C.C. -ox-mfd. Condenser o 2 6
a Graham Parish i,000 -ohm

resistance and holder .. 0 2 o
a Dubilier aoo,000-ohin re-

sistance with wire ends .. o 1 o
a T.C.C. 0005-mfd. condenser o I 3

T.C.C. 0003-mfd. condenser
type M o 1 0

a Fuse and holder .. o 1 0
12 Belling -Lee indicating ter-

minals o 2 6
 Panel 16" x 7" drilled to

specification .. 0 4 6
a Baseboard 16" x Io" o a 6
r Dubilier a-mfd. condenser

type 9200 0 2 0
a Ready Radio 2-meg. grid

leak and holder .. o I 4

Telephone : HOP 3000

8 Belling -Lee battery plugs ..
Spade terminals ..

I Terminal strip IV x
drilled to specification .. o x 6

x Belling -Lee Anode Connector o 0 4
Flex, screws, etc. .. o I xo
3 Mullard Valves: PM/2V,

PM2A 1 12 3
Cabinet " 159 " type in wal-
nut .. .. I to

s. d.
O I 4
o o 4

Total f.7 5 0

KIT No. 1
(less valves and cabinet)

: 8 : 3
or 12 monthly
payments of . 8/3

KIT No. 2
(with valves, less cabinet)

£6:£6:O:6
or 12 monthly
payments of `"

KIT No. 3
1'3

(with valves and cabinet)

£7
or 12 monthly
payments of

. 1 : 6
1 313

The Direct Radio
Airsprite De Luxe Kit
costs no more than any
other-BUT it consists
solely of Quality Com-
ponents - especially
chosen for you after ex-
haustive tests by expert
critics for a Quality Set.
-That is why the follow-
ing well-known British
Radio Manufacturers
advise you to build it
with Absolute Confidence
with a Direct Radio De
Luxe Kit.
Belling & Lee
Bulgin
Colvern
Dubilier
Erie
Graham Farish
Igranic
Lewcos
Mullard

Polar
Radio

Instruments
Ready Radio
T.C.C.
Telsen
Varley
Ward &

Goldstone

Never before have the leading Radio
Manufacturers joined together in
such unanimous praise of a new
receiver. Be guided by their judg-
ment and build the Airsprite with the
Direct Radio De Luxe K;t.
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RADIO D
AA

1 Permcol Panel x6" x 7"
drilled to specification

2 Baseboards 6" x If and

DD
RR

The AIRSPRITE De Luxe
A.C. Mains Version

s. d.
x Set Twin Matched

Screened Coils. Telsen
W. 287

 Coil Switch Coupling
Assembly. Telsen W. 217

2 Polar type S.M.2 .0005-
mfd. Variable condensers

 Polar 00o3 mfd. Slow,
motion Differential Re-
action condenser .. a 6 6

 Sovereign 0003-mfd. Pre-
set condenser .. o I 3

 Dubilier type B.S. 4-mfd.
Fixed condenser .. 0 5 0

.2 T:C.C. type 8o 4-mfd.
Fixed condenser .. 0 8 6

2 T.C.C. type 5o 2-mfd.
Fixed condenser 0 7 8

2 Dubilier type 9200 2-mfd.
Fixed condenser 0 7 6

3 T.C.C. type 5o r-mfd.
Fixed condenser .. o 8 6

 T.C.C. type 34 o1-mfd.
Fixed condenser .. 0 3 o

I T.C.C. type " S " 000r -
mid.. Fixed condenser o r 3

x Lewcos ro,000-ohm wire -
wound Potentiometer .. 0 3 0 Colvern 50,000 - ohm
Strip resistor.. 0 2 3

 Colvern 25,000 - ohm
Strip resistor .. o I 9

 Colvern. 20,000 - ohm
Strip resiltor o I 9

 Erie io,000-ohm wire end
resistance .. o I o

I Erie I,000 -ohm wire end
reistance o I o

1 Erie 350 -ohm wire end
resistance .. o o

 Erie Zoo -ohm wire end
resistance .. o I o

z Erie I-meg. wire end
Grid Leak .. 0 1 0

x R.I. E.Y.3o Mains trans-
former ., xo 0

x Smoothing Choke R.I.
28/14 henry I I o

 Igranic Output Choke
Type C.H.2 0 9 6

 Varley Tone Compensat-
ing Transformer D.P.35 o II 6

I Ready Radio S.G. H.F.
Choke .. o 5 6

3 5 -pin valve holders .. o 2 o
 S.G. valve holder, 5 -pin o I o
x Ready Radio Radiogram

Switch .. o 2 9
I Ready Radio Push -Pull

Switch .. o o /0
 Bulgin Mains Switch

o 6

4 6

o /7 0

o o 6

O 13 0

0 2 0
2 Terminal Strips 51" x It

and 3" x Ii" 0 1 0
I Bulgin F.15 Mains fuse

and plug .. o 6

or 12 monthly
payments of

Or 12 monthly
payments of

or 12 monthly
payments of

s. d.
 Goltone combined plug

adaptor, flex, mains lead
and plugs o 3 0

 Bulgin Thermal delay
switch S.roo 0 7 6

6 Belling -Lee type " R "
Indicating terminals .. o

2 Panel Brackets .. 0 0 6
I Belling -Lee Anode Con-

nector No. 1030 0 0
I Set switch, Bracket,

coupling link, spindle,
and brush o I 6

6 Yards Systoflex, con-
necting wire, flex, screws,

o
4 Valves, Mullard MM4V,

354V, DW2, Cossor
41MP 3
Cabinet " 259 " type in
walnut .. 5 0-----

TOTAL .. £14 18 6

3

4

5

0 0

.11=1,
K IT No. 1

(less valves and cabinet)

LIO : 2 : 0
- 19/3

K IT No. 2
(with valves, less cabinet)

£13 : 2 : 0
- 24' -

K IT No. 3
(with valves and cabinet)

£14 : 7 : 0
- 26/9

RR
EE
SS
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Donald P. Marcus,
Managing Director
of Direct Radio,
writes :

" I join with the
leading manufac-
turers in recom-
mending you to build
the AIRSPRITE.'
The claims made by
Popular Wireless'

may seem extrava-
gant to you, but you
will find in practice
they are perfectly
justified."

T
LU

RA

WB.P01.2 speaker 4
(or 12 monthly
payments of 7/9)

Epoch A.2 .. 3 3 0
Celestion Reetone,
Dual Matched
Pm.M.C. Speaker 6 10 0

(or 12 monthly
payments of 12/-)

DD

AIRSPRITE MAINS ACCESSORIES
s. d.
5 0

£ s.
Collaro A.C. In-

duction Gramo
Motor .. .. 2 10

Henley " Solon "
Electric Soldering
Iron .. 0 7 6

" 159 " Radiogram
Cabinet ..  .. 3 10 0

d.

0

AIRSPRITE BATTERY ACCESSORIES
Siemens 120 - volt s. d.

H.T. Battery .. 0 13 6
Siemens 9 - volt

G.B. Battery.. 0 1 0
Block Type L.T.

Accumulator 2 -
volt, 8o amp/hrs 0 11 6

Oldham 120 - volt
Wet H.T. Accu-
mulator, 55oo
m.a./hr. capacity 4 1 0
(or 12 monthly
payments of 7/6)

Atlas A.C. 244 H.T.
Mains- Unit .. 2 19 6

Atlas A.K. 26o H.T.
Mains Unit with L.T.
Trickle Charger 4 10 0
(or 12 monthly
payments of 8/6)

Atlas D.C./15/25
H.T. Mains Unit
for D.C. Mains 1 19 6

Celestion Soundex s.
Permanent Mag-
net Moving -Coil
Speaker with In-
put Transformer 1 7 6

W.B. PM.4 Per-
manent Magnet
Moving -Coil
Speaker with In-.
put Transformer 2 2 0

Bowyer Lowe
AED Pick-up .. 1 10 0

Collaro Double
Spring Gramo.
Motor with Auto-
matic Stop .. 1 13 0

Cop Aerial Lead in
and Lightning.
Arrester .. 0 2 6

Selectanet Indoor
Aerial .. 0 2 6

Filt Earth 0 2 6

To DIRECT RADIO, LTD., 159, Borough High Street, London Bridge, B.E.1

Please dispatch to me at once the following goods

(a) I enclose
for which (b) I will pay on delivery

(c) I enclose first deposit of

NAME

cross out line
not applicable f£

ADDRESS P W. 4/2/33

p
LONDON BRIDGE S.E.I.

TO OVERSEAS
CUSTOMERS.
We specialise in
Radio for Export.
Goods to yourexact specifi-
cation are very
carefully packed
and insured, all
charges forward.
Terms: Cash
with or der or
deposit one-
third with order.
Balance C.O.D.

ux

E

Telegrams : DIRRAD SEDIST LOJDON.

O0 D I
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WIDE WAVE -COVERAGE

rrtllE Slektun is one of the first radio
components I have seen to have a large;
brightly -coloured label. It occupies the

whole height of the choke and clearly
states its nature and the wavelength range
with which it can deal.

You can identify its characteristics at a
glance. Apart from this purely utilitarian
advantage its colourfulness is to be com
mended. A radio set can so easily become

a drab con-
fusion ofnatural
tints !

The Slek-
tun H.F.
choke is a
straight-
forward sec-
tionised de-
sign, having
a low capa-
city and
freedom
from peaks

 within \ t h e
specified
wave -range.

We have
used it with

complete success in both broadcasting and
all -wave sets.

A good feature from a constructor's
point of view is that the two terminals are
as widely spaced as possible and that the
bottom one is inclined at a slight angle to
facilitate wiring.

The Slektun H.F. choke is effi-
cient from 30 to 2,500 metres.

*
A COMPACT TRANSFORMER

Radio Instruments, who are ever in the
van of radio transformer progress, have
now produced the "Di -Feed," a new L.F.
type of most interesting design.

It is unusually small in size, but owing
to the fact that its core is composed of a
new metal, it can be used in the normal
way and handle a reasonably high current
without saturation. I understand that the
new metal is a nickel alloy but obviously it
is very superior in character to that which
is commonly employed in inexpensive
L.F. transformers.

As most readers will know, it is not
possible to employ the majority of the small,
nickel -iron -core transformers in a direct
coupling. They have to be " parallel -fed."

That is to say, the circuit is so arranged
that the H.T. does not pass through the
primary winding of the L.F. transformer,
but reaches the anode of the valve via a

fixed resistance
choke.

And now you
R.I. trans-
former is
called the
` Di -Feed " ;
the name
means " Di-
rect Feed"
as Opposed to
"Parallel
Feed."

The R.I.
"Di -Feed" is
a good little
transformer,
and at is.
should prove
a best seller
and add still
further to
the prestige
of its manu-
facturer.

or, sometimes, an L.F.

latestcan see why-. this

The R.I. " Di -Feed " L F.
Transformer.

CAPACITY WITHOUT
INDUCTANCE

Just as you cannot have inductance in a
coil or choke without at least some degree
of capacity, however undesirable that
might be, so it is impossible to obtain
capacity in a fixed or even variable con-
denser without some inductance.

As a mat-
ter of fact,
the induct-
ance of cer-
tain of the
larger value
fixed con-
densers may
a ssume
quite appre-
ciable pro -
portions. In
the majority
of applica-
tions this
will matter
little or no-
thing, b u t
there are
cases when
it is practic-
ally essential

to have capacity without such inductance.
I can instance several of the Variable -Mu

circuits. In such cases a " non -inductive "
condenser must be employed.

Fortunately, they are now obtainable at
little if anything above the cost of ordinary
ones. Messrs. Dubilier have a series of
most satisfactory " non -inductive " fixed
condensers.

In appearance, as you can see by the

A Dubilier non -inductive fixed
condenser.

Popular Wireless, February 4th, 1933.

photo, they are something like those
tubular single cell grid -bias batteries except
that they are built into stout metal cases
having nicely accessible mounting feet.

" SILVER KNIGHT" BATTERIES

There are no tests by which the quality
of an H.T. battery can -be closely ganged
" while you wait ' ; a voltmeter test tells
you little or nothing.

Therefore, it is vital that listeners should
confine their choice of make to those of
known reputation. .

Aniong the dependable makes which I
can thoroughly recommend is the "Silver
Knight," a particularly well -designed and
manufactured H.T. battery due to a British
firm who are pioneers 'of Leelanche cell
manufacture. -

I have had two " Silver Knight " H.T.
batteries under close observation for just
over ten weks, during which time they have
been given controlled life tests. -

Both batteries have rendered excellent
service in conditions approximating to
home -radio (but rather more severe than
the average).

Their capacities were found to be above
normal and their voltage decline delayed
and beautifully even.

*
GOLT ONE SWITCHES

I have had occasion several times of late
-to say especially complimentary things
about radio products of Messrs. Ward &
Goldstone, Ltd.

And once again I find myself faced with
this pleasant necessity.

In this present case the particular com-
ponents con-
cerned are push -
p ull switches-
essentially simple
enough articles,
but how badly
they can he
made !

Not so these
Goltones. They
are very fine
productions in-
deed and reveal

'thought and care
in both design
and manufacture.

Here is just
one thing to
prove my point.
There are two
lock -nuts on each
switch (one re-
cessed) an two
fibre was uers.
These enable the The five types described.switches to be
mounted on panels of any thickness up to a in -

Every constructor will appreciate the
practical value of that.

Again, the actions of the Goltone switches
are perfect. That horrible " no man's land "
of adjustment when a switch is neither
over to the one side or the other, is im-
possible to obtain for the switches " click ",
through like " toggles."

Finally, without making the switches
unduly difficult to operate, exceptionally
heavy contacts have been achieved.
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SPECIFIED by Popular Wireless for the

Al RSPRITE
The success of the " Airsprite" is, of course, primarily due to its
design, but, equally important, to the designer's wise selection
of R.I. components for the vital stages and sections of this
receiver. R.I. productions are built to do their job irrespective

of price, yet cost no more than ordinary components.

QUAD-ASTATIC
H.F. CHOKE

Selected for the " Airsprite " to
give absolute freedom from re-
sonant losses and blind spots and
to ensure highest stability in con-
juction with the very critical re-
action employed. The method of
astatic winding of the "Quad
Astatic " choke prevents possible
H.F. interference with adjacent

components.
List No. F.17.2. Resistance

150,000 m:cro-henries. Sise: 3'6D.C. 700 Chtng. Induction

bare 2;n. diameter, height 2-t,S'

SPECIALLY
DESIGNED

AND
RECOMMENDED

for the

AIRSPRITE

VARITONE
COMPENSATING

LIF.TRANSFORMER
The ideal transformer for the job-nothing

can be better.
Designed specially io give the full tone com-
pensation absolutely necessary to follow the
highly selective tuned circuit of the "Airsprite,"
ensuring perfect performance with reaction

advanced almost to the paint of oscillation.
List No. D.Y. 36. " Varitone " Transformer
with the nikalloy metal core as used in our latest" Quiescent Transformer.

11'6

VALVE RECTIFIER TRANSFORMER
Selected specially for the important mains section of the
" Airsprite" to give ample output and maxi-
mum freedom from tram and other mains 30'..

RII No. L.Y.so. Outrt 250 z,.'ts-0 2 51

BEST for all CIRCUITS
COMP -ON ENTS

ti,612e, , awl);

noises.

c.1.4>p< 5 a":1,
,q)

11' ir) ,r;nent Ltd.. Cr..,v,1,nr, 'Phone: Thornton Heath 3211.
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Chart rhea:log
result of inde-
pendent Tests on

Silver Knight"
end other makes
of Nigh Tension

Patters 30 60
tamment-amr-

90 120

Comparative tests have proved that Silver
Knight Batteries maintain their voltage longer
than others-and give a more consistent output.
This exceptional efficiency is the result of over
50 years' experience of battery -making by the
pioneers in Britain of the original Leclanche
cell. Have the latest, fit a Silver Knight to
your set and get better results at less cost.

PRICES :
Standard Triple Capacity

No. 2003 66 volts 5/6 No. 2012 63 volts 11.2,
No. 2005 108 volts 9/- No. 2015 108 volts 211 -
No. 2006 120 volts 1 1 /- Grid Bias

No. 2021 9 volts 1:

ME BATTERIES
Obtainable from your local dealer.

THE S1LVERTOWN COMPANY
Head Office : Aldwych House, London, W.C.2.

Works : Silvertown, London, E.16.
Branches and Agents throughout the world.

,Issued by the
INDIA RUBBER, GUTTA PERCHA & TELEGRAPH  WORKS CO. LTD.

PREH
POTENTIOMETERS
MEET EVERY KNOWN NEED

The new range of variable resistances have been designed to meet
the demand for a component with a particularly silent and smooth
movement.
The curve of the potentiometer is arranged " straight line," which
gives a straight line ratio between angular movement and resistance
variation.
The resistances can be supplied with " straight line " or logarithmic
curves, according to requirements.
In resistances of a value more than 50,000 ohms, the guaranteed
tolerances are -15 per cent. and + 3o per cent. of the rated values.
In the case of low value resistances the corresponding guaranteed
tolerances are + or - so per cent. These components are also
supplied with a combined switch, making an extremely neat and
robust unit. The switch has a quick make and break movement,
and will handle 1'2 amperes at 25o volts without arcing.
Prices for your special requirements on application.

POTENTIOMETERS
AND RHEOSTATS

PREH MANUFACTURING CO., LTD., Broadwater Road,
WELWYN GARDEN CITY.

Manufacturers and Wholesalers only supplied.
Saes Organisation : Harwell Ltd., The Sessions House, Cierkenwell

Green, E.C. x. Telephone: Clerkenwell 6905-6.

DON'T HAVE RADIO TROUBLES

The DOCTOR

OF RADIO
wilt /save
than fm-

V The PIFCO Radiometer is as es-
sential to the radio owner as a
stethoscope is to the doctor. It

diagnoses instantly the cause
of any trouble, however
abstruse. This amazing
instrument ensures a new
standard of radio reception
by locating trouble in all its
stages. Ask to see it demon-
strated at your radio dealer's
or electrician's. If any diffi-
culty send P.O. direct to-

PIFCO LTD.,
High Street, MANCHESTER

or Gray House, iso, Charing
Cross Road, London, W.C.2.
I', - Lore Model, for Elect; ic
1,!..t.'itters, Mains Unit. :I 0.l

Battery Sets.

E2:2:0
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WHY NOT. USE'
MORE PLUGS?

There are cases in 'which pinks
and jacks can be

nmohreconvenientthin teaii:
It s...'

TT is, a curious thing that in wireless,
I particularly amateur wireless, terminals

have always been preferred to plugs
and jacks. While a. number of sets, of
course, have plugs and jacks, the majority
use terminals.._ Telephones are' usually
connected *to te., set by terminals, aerial
and earth, battery -connections and so on.

Yet in the great electrical engineering'
companies, plugs and jacks are invariably
preferred to terminals arid in the huge
engineering concerns, or the Post Office
terminals are almost unknown and nearly
all connections are made b ypIuga and jacks.

Now.the point arises, which is the better :
The- terminal is- easy to wire up; is

inexpensive add is easily dealt with if any-
thing goes wrong. On the other band;
terminal ;connections ineline to be untidy,
get dirty and. Work

The plug and jack method of con-
nection, while it is more expensive
and slightly more djfficult to wire
up, is a much :neater job and does
not get dirty, cannot- work loose in
the same way as a terminal, and is
altogether a very neat and work-
manlike job. Hence its poplarity
in the professional engineering..
world.

Pulling Them Out.
It has certain drawbacks, of course,

the eoymeceing cord or wire where it
enters the plug is inclined to hreftk.
This, however, is not due so 'much to
inherent weakness of the wire or
cord as ..to careless handling. For
example, people will pull time plug

out of its jack not by grasping the plug,
_Init by jerking the cord.

Then again, no particitlar effort l,tas .been
"made on the part of mannfaclurers to design:
plugs suitable for wireleSa, Work.- Tie
present tyPe of plug and. jack, of course,
was designed solely for Ordinary telephone
Work, that is, low voltage direA current and
low -frequency alternaiing
speech currents: ,

Unsuitable For H,F.
This type of plug, while it can be ifsell,

is not suitable for high -frequency currents.
and high-tension .voltages Such as are
found in wireless, but there is -no reason
why special wireless 'plugs and jacks:
should pot ho produced.

In the ease of the telephones Ar- loud-
speaker the, plug and jack method oft'
connecting to the 'set is only fltic Milt When.,
the high-tension current- Anis not pass,
through the 'phones or londsspeaker, if
does then the terminals are the better
method of connection.

The reason why plugs and jacks are not.
efficient in this respect is because usGally
the H.T. battery is liable to be short--,
circuited during the time in which the
plug Is being -pushed into the jack-that
is if a standard ,'two-point plug is used.

Yet a snecial type of plug could easily be

FOR REMOTE CONTROL OF SET
YI770

week., Set

L

;'reky,fidete:y

fdrth Earth

Plugging in the speikei automatically switches the set on.

DESPITE the close secrecy surrounding the choice
of play for' the Met perforaMnce in London of

the; -present season of Savvy OPeras, many listeners
-guessed it would' be the " Mikado." The fact that
in this performance Sir Mend:Lytton was-4nilring
his last appearance before retirement was itself a
sufficient reason fpr thinking that- the choice would
fall on the " Mikado," and apart from this, it is the
pick of the bunch, thougji° perhaps manye.people
would rather plump for " The Gondoliers."

It is generally known, for, that Sir Henry is very
fond of playing Koko. In a farewell performance
when an ovation could reasonably he expected,
could. anything be more apt than the line (the first
to he uttered, toe, on the 'first apPearance of the
actor concerned) than this : " Gentlemen, ins much
touched by this reception"- which is m authentic
line hr the opera. . 

I've always wondered why the anti- mperane!e Ira-- 7
ternity have never been tempted to use as its slogan
(with apologies, -of course, tto'Nv. -s. Gilbert) that
famous line of lank " Were you not to Koko
plighted."

*  -
I was terribly _sorry When the Benn-Maxton

debate on Death Dutits and their abolition was
brought to a premature mid, although it was to make
way for the relay 'from the Savoy Theatre:. And
this because it had been a most enjoyable battle to
follow.

For once, both combatants kept to the point.
Wireless debates aren't usually like this. A usually
asks B a poser which B answers by asking another
poser, which has no bearing at all on A's. And so
on for twenty minutes.

The new series, " Should -they be Scrapped ?. "
couldn't have hoped or a litter send-off. Sir
Ernest Benn and Mr. James Next,* were both
supdrjr. I've never heard a more devastating debater -
than Mr. *rotten.

ottiittnity, complete jmstice isn't done hi w.)ien lie
is reported. Pie must beheard. But I will .

designed which would prevent this short-
. eircuiting .such as is used in preventing

tshart-eirettifiiirptahlephtitte switchboards. -

PLUGS FOR ALL PURPOSES
P2077

Etwite Ehoote -
cestaxey..
oecee

ee,

El.,.,.
Hoklee

DouSie S:'g/eP i.tPlug 2 fieotPiiv 3 Av:ItP:cg. FL ee

Seine of the various types of plugs that are available
for constructors.

For aerial and earth. eonnAions, also
the`varioua batteries and grid
neg., Aingle-pdint- plugs and jacks a to most
7efieetivethqt is to sa,y° a separafe,plitg and
-jack for each" connection. -

Avoiding Wrong Connections.
These look infinitely mle'a -r titan a row

01 %grit -Trials, and it' is nerdy the work of
a -nionietit 'to disconnect a I i tile .6.4inieetions
from the wireless set. Such arcs w of plugs look

very effective if 'each pug is painted
a different colour ; there is then no
possibility of pushing the wrong
plug home.

Plugs and jacks are extremely
useful for remote control-i.e.
switching a set on and off from a
distant part of the house. Thus
by using the sleeve of a 3 -point plug
(see sketch) The set can be switched
on when the _loudspeaker plug is
pushed Into the jack and. is auto-
matically Switched off when the
plug- is 'withdrawn. By similar
switching -it is -possible to switch
the set from a long to, a short
wavelength by remote control.

THE LISTENER'S
NOTEBOOK

A rapid review Of some recent radio
programMes from home stations.

Ernest Mee(' lam -squarely, and provided good
opposition. The best debate ever broadcast.

a -

I don't know how the two gents received -the news
that they .would have to Mush their fight off all to
themselves. Persenally, I. would have been very
aiiiioyed:'. ,

I cariequire'Aee that the Savoy Theatre couldn't
be kept waiting. - I can also see that the relay from
the Savoy Theatro:. had to -.begin at, the beginning.
There would hive been- a deal of ennobling had
listeners been takM over to a performance already

'under way.

I suppose' the trouble was caused by Desmond
.MaeCarthy's unexpected " appreciation " of the late
George Moore. I don't think I care for these suddenly
interpolated items, unless they are of a serious or
urgent nature. They just throw things out of :gear. -

Without. wishing to be disrespectful -to George -
Moore. an appreciation of ,his life and work isn't a
matter of extreme urgency.' Any evening the follow-
ing week would have done just as well ; and there's
always the quarter-hour from 6.15 p.m. to 6:30 p.m:
going begging every day.

.scan Forbes -Robertson is the latest famous recruit
to broadcasting. As was to be expected, 6110 made:
her first appearance in a $lo that, was eminently
suited to her art, " The Ghosts at Selberga."

I always feel that in a ninety -minute play an
interval would be a welcome innovation. At the play
one likes to speculate, especially in the second
interval, as to how it will all end, and the Third Art
becomes additionally interesting.

The radio play denies us this " extra." A five-
ininute interval, if only for this purpose-. might be
very welcome where family or group. listening is
Kactised. It isn't so- urgent where the listener
listens alone.

I would also like to hear a play that gets one
guessing. Unfortunately, the B.B.C. doesn't seem to
favour this sort of play. I was hold enough not -long
ago to suggest the type of emm'ely I would like to
hear broadcast. This week I will suggest a different
type, one that invites speculation during the second
intervatas to how it will ripjsh.

A. A. Milne's " Tim Truth About Slaydes." This
isn't a problem play, of course, but, by setting ens
wondering, it does sustain interest. throughout. '

The truth is, we arc getting far too many plays
with the wind-swept heatIPatmosphere. If we are
to have atthosphere, let us. have something that
warms rather than chills. A -,erackling fire in the
background has obvious advantages over a heath, at
this time of year especially.

!!

Mr. S. P. B. Mais doesn't seem -quite his old self
with the " SOS " series. It is perhaps inevitable that
there can't be much for him to say that differs greatly
from what lie said the week before. No two depressed
areas can contrast:conditionally as strongly aiOsitiy;
the Fens and the Bronte Country do geographically.

So, if the talks fail to fascinate us as did his former
ones, it is not, his fault. Of course, we don't expect
to be fascinated by such a series of talks. By their
very nature they couldn't possibly fascinate.

On the other band, one is struck by the note of
sincerity Mr. Mais imparts into the talks, and one
cannot doubt that he has the work very much at
heart. In less capable hands, one feels, they
might peter out ingloriously.

.
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NOW-for 39 ro
most brilliant set

sTELSE
Full size Blueprint, with complete
building and operating instructions
supplied FREE with every kit!

THE Ultra Selective TELSEN `ASTRALA 3' smashes all
existing standares of kit set value and design. It costs
less to buy and less to run. It is easier to build and
easier to operate. It is up-to-the-minute in design and

ahead of all the rest in performance. Its selectivity is simply
astounding, its range enormous, its reproduction superb. Yet
every component you require for building it, together with
Full size blueprint and detailed instructions, is contained
" complete in the box " for 39/6 ! You may already have some
of the components by you, in which case you can obtain the
blueprint and full building and operating instructions post
free for 1/-. Whichever you do, you can be sure that in
building the TELSEN ASTRALA 3' you are building the
finest set from every point of view. Co to your dealer now.

ANN OUNCEt4 ENT

RADIO COMPONENTS
OF THE TELSEN

Complete kit of part.,
including panel, base-
board, terminals,
battery cords, and all

accessories

39%
Obtainable from all

radio dealers.

ELECTRIC' CO., LTD., ASTON. BI RM INGE'
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you can build the
ever designed .... !

7ASTRAIA.

Shaving the dignified
'commercial' aPpearattC1
iniktrted by the hand -
souse silver olidised
escutcheon of the Telseu
313 Disc Drive.

Illustration of the L:em-
pletely assembled Telsen
Astrala 3' Kit (valtes

additional).

The TELSEN `ASTRALA 3' embodies every ultra -modern
refinement, including slow-motion disc drive control, air-
spaced logarithmic condensers,decoupling in circuit, separator
control and handsome silver oxidised escutcheon plate.
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MITURIAL
All Editorial communications should be addressed to the Editor,
POPULAR WIRELESS, Tallis House, Tallis Street, London, E.C.4.

The Editor Will be messed to consider articles and photographs dealing -with all subjects icaPpertaining to trelells
w or -photosThe Editor cannot accept responsibiiitti for manuscripts or photos Evers care will be taken to return
MSS. not accepted for publication A stamped-and addressed envelope must- be sent with every article. All
inauiries concerning advertising rates_ etc to- be addressed  to  the Sole Agents. Messrs ,John 11. Lilt. Ltd .

S. Ludoate Circus. London. E ...-
The constructional articles which appeal teem time to time in this Journal are the outcome ,of research

and experimental work carried tut with a view to improving the technique"of -wireless reception. -As much of
the trdormation liven in the columns of this paper concerns the most resent developments in the radio world
some of the arrangements and speeialties described may be the subjects of Letters Potent, and the amateur
and the trader would he WI I adviser to obtain permission of the patentees to use the patents before doing so
Technical Queries Editor : A. JOHNSON-RANDALL

QUESTIONS AND
ANSWERS

THE " P.W." A.C. CHARGER.
Several enquiries have :been received

regarding the rheostat to be used in the A.C.
Charger which was described in " P.W."
dated January 14th. Quite a number of
readers appear to have old rheostats in hand
which they would like to incorporate if there is
no objection.

a_general- rule the use of an old -typo
rheostat is not recommended, partly because
its current -carrying qualifications are likely
to be unsuitable, and because to line up
with the trouble -free nature of the outfit the
rheestat should be of sound and robust design,
Which was Often not the case with old -type
rheostats. As the rheostat may hive to
carry a current of up to about one ampere
round the few turns near the minimum posi-
tion, it is advisable to make sure of trouble -

free operation by ,getting an up-to-date and
suitable one for the purpose.

One reader suggests that for the flex
connection to the H.T. Unit, it would be better

err

DO YOU KNOW.
the Answers to the following Questions ?

There is no " catch" in them, they are
just interesting points that crop up in
discussions on radio topics. If you like to
try to answer them you can compare your
own solutions with -those that appear on a
following page of this number of " P.W."
(1) Which will be the next new Regional

station to be opened by the B.B.C. ?
(23 If 10' ohms is the resistance of a wire of

a certain thickness, what size would a
wire: of similar length and material have
to be for the resistance to be 5 ohms ?

(3) If the resistance of 100 yards of wire is
30 ohms, what would be the resistance
of 50 yards of it ?

(4) Why is it usual to connect a fixed con-
denser of about 0001 mfd. or less in
series with the aerial terminal of a D.C.
mains :et ?

.*

Popular Wireless, February 4th, 1933.

to use a socket on the charger and a plug on
the H.T. mains unit flex lead, thus enabling
the mains to be plugged direct into the H.T.
Unit if desired.This

is a good idea for those who may wish
to cut the charger right out of circuit some-
times and as our correspondent points out it

COIL
SCREENS
Don't attempt to

work your set with
the coil covers re-
moved, or you may
be troubled by bad
instability.

*

Even if the set
does not become un-
stable the tuning
range will be upset.

*

The screen re-
moval usually makes
stations tune in at
lower readings.

has the additional advantage of obviating any
chance of anything coming into aecidental
contact with the prongs of the "to mains
Unit " plug on the charger when t lie_mains lead
itself is connected, and they are thus " alive."

(Continued on page .1150

'STANDARD'
Z_ nMiornr,.. m'

i5 5115,1 52

NS. CHOt

LIST N
5.85

copular mpripmir
irelessainjrni

The efficiency of the finest receivers are dependent on the
quality of the components incorporated. Make no mistakes
this year, choose from our range of quality components, and
you can definitely rely on first class results.
"AIRSPRITE" BATTERY MODEL ,,AIRSPRITE " A.C. - MODEL

Definitely Incorporated.
No. F.5. Fuseholder 6d.
Type " B." Competa Fuse - - 6d.

(Recommended)
No. L.F.16. 20 -Henry Choke - 7/6
No. V.C.36. 50,000 ohm Potentiometer 4,' -
No. H.F.4. S.G. H.F. Choke - - 5;' -

IMMEDIATE
DELIVERY FROM

STOCK

- Telephone :-
GRA NGEWOOD 3266.

Definitely Incorporated.
No. S.100. Therino Switch - -
No. F.15. Mains, Fuse and Plug -

No. H.F.9. H.F. Choke .- . - - -
No. S.85. Rotary Switch

(Recommended)
2 -point Switch , -No. S.38.

7/6
3/6
3/6
1,'6

101d.

Send for 8Opp. Catalogue 'P'
Enclose 2d. postage.

Telephone .
GRA .YGEWOCD 3266.

A. F. BULGIN & CO., LTD., ABBEY RD., BARKING, ESSEX
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EVERYTHING
°At 11,Z

q0.t.getanasalee
ELECTRICAL

alVem
SPECIFIED

for the POPULAR WIRELESS

7/70 "coop

MADE IN
ENGLAND
SOLD BY ALL

WIRELESS
DEALERS

BATTERY MODEL

VS2 ScrVeeanriaNreidMV];lve

Price

16/6

HL2Detector and
Amplifying Valve

Price

7/-

LP2 Power
Amplifying Valve

Price

8/9- or
P2 Super Power

Amplifying Valve

Price

12/-
A. C. MAINS MODEL

VMS4 Variable MU.
Screen Grid Valve 19J-

MH4 Detector Valve
Price

1 3/6

U10 Full Wave Rectifier
Price

I 1 2/6

For full technical
information
WRITE for the
OSRAM Wireless
Guide. Post free
on request.

Advt. of The General Electric Co., Ltd., Magnet House, Kingsway, London, W.C.2.
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RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from page 1156.)

MODERNISING AN OLD SET. -
T. E. S. (Reading, Berks.).-" I have had

the P.W.' 3 -Coil Three ever since it was
described in your paper in 1930. but-last
autumn we had to give up the wireless alto-
gether for a time.

" Now, thank goodness, we are,able to 'use it.
again and I hear that this set was recently
brought up to date and the plug-in coils.: done
away with. 1 should much prefer to alter
ray old friend than have a new set, so please
say when the description for this was-giieri,
and also where 1 can write for the back
number of P.W.'

The description of alterations to the " 3 -Coil "
Three was part of an article entitled `i Modernising
Your Set " which appeared in the January 7th issue
of P.W." No. 553.

Any back number of P.W." which is still in
print can be obtained from the publishers :

The Amalgamated Press, Ltd.,
Back Number Dept.,

Bear Alley,
l'arringdon Street,

London, E.C.4.
Price 4d. per copy, post free.

FITTING A FUSE CAUSES SET TO PACK UP.
T. T. (Chelmsford, Essex).-" I put a fuse

between H.T. negative terminal and the L.T.
negative terminal, but had to take it out again
because the set peeked up with the fuse in.

" As soon as I 'took it. out again 'everything
was O.K., so I returned the fuse, but was told
it:was in good order and something must have
been wired up wrong. What would be the
cause of the set stopping ? It has got_ me
beat."

Probably some of the set's L.T. wiring was con-
nected to the H.T. terminal, for having been joined

together formerly these two terminals might justi-
fiably have been regarded as 'being in effect one and
the saute. .

-It, however, a fuse is inserted, the set -owner must_
Make sure in such circunistaiiers that all the- con-
nections except the single lead going to the. H.T.B.
negative arson the L.T. negative side of the face. -

THE ALTERED WIRING

The correct connections for a fuse in the H.T. negative
lead are very clearly shown here. There must be only
one wire from the side which goes to H.T. negative, and
that wire must go to the H.T. minus terminal. Every
other lead, grid bias positive included, must go to the

L.T. negative side of the fuse.

The sketch 'shows clearly how this works out,
and that nothing but the wire to H.T. - must- be'
between fuse and H.T. - terminal. If you try_
again, on these lines, we think you will find the set
will work perfectly.

WHERE THE WIRES GO. .

" JOHN " (High Barnet).-" One thing
which rather puzzles me when trying, to follow
out a diagram is the actual places -where the
wires go. For instance, in my present. set the
' A ' terminal of the detector has only one
connection on it, which is a wire to the top
terminal of an- H.F. choke.

" This top terminal of the choke has two
connections, one being the other end of the
valve'S 'A' .connection and the other a flexible
lead to moving plates of the differential.

"A friend of mine who put in a new differ-
ential --for me' put this flexible (differential)
wire on the ' A ' terminal of the valve holder,
leaving the top ,choke terminal with only one
wire to it. It certainly works O.K., so I don't
like to ask him to shift it, but I am surprised
that it works just as well going to the valve
as it did when going to the choke.

" I always thought it was very important
to get the wires going to exactly the same place
as before."

You forget that there is a wire joining the " A "
terminal on the valve direct to the top terminal on
the choke. In effect those two are one, from an
electrical point of view, because there is negligible
resistance in the wire that joins them.

It would not do, however, to proceed always on the
assumption that any two points that are joined
together can be regarded as being equally good for
connecting to, because sometimes the length of wire
milts proximity or otherwise to another wire is
important.

(Continued on page 1160.)

" P.W." PANELS. No. 109.-GENOA.
The Genoa station shares its wavelength (312.8 metres) with Cracow (Poland) and Radio Vitus (Paris),

but all these stations are at times clearly received in this country.
* *

Genoa forms part of the North Italian group of stations, and so shares programmes with Trieste, Milan
and Turin.

The power of Genoa is 10 kilowatts. Distance from London 645 miles,

`*

Yet again POLAR
CONDENSERS
are specified

Polar No. 2 S.M. '0005
condensers, fast ana
slow motion control, ball -
bearing spindle and
pigtail connection-are
specified for the " Alft-
SPRITE."

WINGROVE & ROGERS LTD.,
188, 9, STRAND, LONDON, W.0.2.

Polar Works : Old Swan, Liverpool.

for the

"AIRSPRITE"
Two No, 2 S.M. '0005. Price 6f6 each
ALSO RECOMMENDED
1 Polar Differential, 0003, e/side 3/- 1 Polar Pre-set, 00031/6
The designer knows that it is vitally important to specify only
condensers of the utmost reliability in performance and service, if
the best results are to -be obtained from the " A IRSPR ITE." Hespecifies POLAR CONDENSERS.

POLAR
CONDENSERS

cc
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Purveyors of
Piers',( Camps
By Appointment

The name that means,EXCELLENCE

Manufa lure's
and Pave-yr"(
of Electric Lamps
By Appointment

SPECIALLY RECOMMENDED FOR THE "P.W."

"AIRSPRITE"Ouarantee
The Edison Swan Electric Co. Ltd.
guarantees that Ediswan Batteries
are of full voltage and capacity.
Should any Ediswan Battery fail
to give satisfactary service, we
undertake to deal with customer's
compiaint within 24 hours of
receipt of the defective battery,

120 volt Super (opacity H.T. Baffery 25'-

163 volt Grid Bias Battery 21-

Ediswan Super Capacity H.T. Batteries are specially

recommended for use with the "Airsprite" by the

designer. Here is the reason-buyers of these batteries

don't have to take them on trust. A definite Guaran-

tee of full voltage and capacity is issued with every,

one. And if you should have a complaint, it will be

dealt with within 24 hours. Your dealer sells and

recommends Ediswan H.T. Batteries of all typei.

Guaranteed -
SUPER CAPACITY BATTERIES

`THE EDISON SWAN ELECTRIC CO. LTD.,

Type E.L,M.4
45 a,'h capacity

84'.

Type E.L.S.7
60 2111 capacity

Type E.L.9
80 a/h capacity

123

"Balanced Capacity," the new principle
of Accumulator making, which has made

less charging, slower discharging and
longer life a posiibility, is the outstand-
ing: feature of Ediswan Accumulators.
Other refinements also incorporated
include British clear glass containers,
metal hand carriers, non -corrodible
terminals, screwed vent plugs, etc. The
designer of the "Airsprite" particularly
recommends them.

AC UM. LATORS
PONDERS END. MIDDLESEX.

EDISWAN - the Better Service Batteries B.215/13.216



1160 Popular Wireless, February 4th, 1933.

RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from page 1158.)

So it is just as well to keep closely to the, original
arrangement, though it often happens,; at in your
case, that such a modification has no apparent effect
on reception.

SIMULTANEOUS SPEAKERS.
L. M. S. (Wolverton).-" What is the

advantage, of having two different types of
loudspeaker Working in the same room at
once ?

An acquaintance of mine who has plenty
of time and money for wireless gets really
life -like speech and music froth a four -valve
set. anctheuses two loudspeakers mounted on
a big boardone is a meving7coil and the other
a cone with lialaneeditrmatare.

" They both work all the time, anal lie shoWed
me how much of the naturalness went when
only one speaker was used instead of both.
But I still- did not understand why. two
different kinds of. speaker should be able to
give better ,quality "than two of the same

"
it is merely a case, of combined resources.
If loudspeaker No. 1 were perfect, loudspeaker

No. 2 would not assist. But if No. 1 is good on low
notes but- not up to much on the high,.and loud-
speaker No, 2 is excellent on high notes but poor on
the low, it -is likely, that by combining them the over, '

all result will sound much more natural than either 
speaker Oepar-ately.

Apparently this is.what your friend -has done. It is
always worth trying where several loudspeakers are
available for the purpose. -

AN INSULATION PROBLEM.
J. G. (Ramsgate).-" Being on the wrong

side of sixty years, I don't find anything to
do at the top of a mast at all congenial !
Especially as the last time I embarked on the

job I was wrongly advised, and made the aerial
insulator a fixture there.

" It if had been made movable I could have
looked over the insulator, but as it is, I dread

" having to get that mast lowered again. -(Ours
is a small garden, and the task seems st-Yery
formidable one.) , - - -

" The reason I suspect the insulator is that
reception has been falling off slowly for a long
,time, and all stations appear to be affected.'

THE ANSWERS
TO THE QUESTIONS GIVEN ON PAGE 1156

ARE GIVEN BELOW,.
(1) The West 'Regional, in Soniersettobite.

It will he testing- in- a lew months..
(2 The resistance of any wire is inversely

proportional to its-- cross-section- area.
So if it has twice the area its resistance
will be halved. In this case, 5 ohms.

(3) 15 ohms. The resistance of -a wire is
directly proPortional to its length.

(4) This prevents the. aegial from becoming
" alive - if the positive side of the mains
happens 'to be earthed, as is 'often the
case in practice.

DID VOIr-KNOW THEM ALL P

AL,

" This, I am told, is what happens on a small
set like mine (detector and low frequency) if
the aerial insulator gets leaky. so I 'ShOtild like

insulators
working

kikrWif there is any tithe limit to
working .properly. has been up since
September, 1931."

The fault -that you mention-gradual loss of volume
certainly consistent with a failure of aerial

insulation, but in -Practice this is rat such a common
Complaint as some of the others which 'give rise to
similar symptoms.

The loss of emission of one of the valves for
instance, frequently gives a slow tall -off of results,
and So will a deteriora ti.h of the h'gh-tension
supply.

Fortunately, too, when there are doubts about
an aerial's insulation being cracked or inefficient and

- it cannot be taken down easily, it can be tested with
a milliammeter and H.T. battery. Perhaps.you have
one, or could borrow one ? It is necessary "simply to
join up -the negative of the H.T. battery used for the
test to on the milliammeter, and milliammeter -I-
to the set's earth terminal. Then touch the aerial
lead-in wire momentarily on 9 volts or so to see an
appreciable current flows.

If not, increase the voltage by steps up to the maxi-
mum of the battery; making sure that no small
steady current is indicated on the milliamnieter.

It is likely that you will get a small " flick " of
the needle, but it is a steady if slight reading that will
indicate a definite leak to earth.

If you can get no appreciable deflection when
using 120 or more volts on a sensitive millianureler
you can rest assured that it is not a failure of aerial
insulation that is causing the loss of volume.

RECEIVING MORE BRITISH STATIONS
AND FEWER FOREIGNERS.

F. H. (Ealing Common, London, W.).-
" I have- only just started wirelesS, - but I
already look- forward to Wednesday and
P.W.'
" What surprises me in reading about the

sets is the absence of claims about the reception
of British stations. -

" Neither the author who writes the article
nor the.constructor of the set who writes about
it seem to feel as I do-that one other British
station would-be worth half a dozen of these
gibberish foreigners who crop up all round the
dial. , .

" I know that wireless broadcasting is an
011 -round -the -compass affair, but surely it is
easier to get our other B.B.C. Stations than to
pick up, the Czecho-Slovakian or German
programmes ?

Conie on, P.W.' ! Give us more British
and fewer foreigners ! "

You say "surely it is easier to get our other
B.B.C.- stations than to get Czecho - Slovakian
or. German programmes." The rather surprising
answer is, No 1

(Continued on page 1162.)

POST COUPON

out of the
H EAYBERD
HANDBOOK

Constructors ! Build your
own Mains Units, Battery
Chargers, etc. Seventeen
different circuits showing

how you can do so at a negligible cost
are given in the 36 page Handbook.
Mains Units to suit practically any radio
set.. Technical Tips, Service Hints;
details of Mains Transformers, Chokes,
Condensers, etc together with specifi-
cations' of Complete Mains Units and
Assembled Kits.
At least one page from the Heatberd Handbook kill

give you just the unit you require.
Send for it NOW!

Please send me your Handbook
"Mains Power for Radio" Packed
with useful information, diagrams
etc., compiled by Mains Special..
ists.
Mr
Address

P.W.

ENO
MONP THE MAN'.

10, FINSBC RI ST., LONDON, E.0.2.
One 714 inule eon, Moor/late

For the Battery Model
use two Benjamin
Vibrolders, price 10d.
each.

For the mains version
use three Benjamin
Five Pin valveholders,
price 1/3d. each.

SEEN
The Benjamin Electric Ltd.
Tar Rd":7Totteilharittt 1.7

ENSURE THE COMPLETE

SUCCESS OF YOUR

"AIRSPRITE." FIT
BENJAMIN SPRUNG
VALVEHOLDERS AS
RECOMMENDED BY THE

DESIGNERS :OF THIS

WONDER CIRCUIT.
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44-txr
v v e get all these foreign stations so clear and strong since we

put Exide and Drydex Batteries in our portable ; thought
Katowice was Midland

Regional the other
night."

Sxiae
Exide Batteries for wireless low tension

and high tension. Drydex Dry Batteries-..
for wireless high tension and grid bias.

Also for torches, cycle lamps and bells.

EXIDE WIRELESS BATTERIES ARE

USED IN NINE OUT OF EVERY

TEN 'BRITISH SHIPS

SOME POPULAR SETS AND THEIR
EXIDE AND DRYDEX BATTERIES

For L.T.- For H.T.
Columbia, 306 and 3o9 ExideJZ2 22/- Drydex Hlo52 21/-
Mareoniphone, 253 { ': MI -111/- 1 112o56 22/ -

Murphy Model, B4 f LF.15 i3/- 1I IZMP6 22/61. 111ot8 53/-

Portadyne; Challenger

Pye Twin Triple

{ ,i yyV4R5 f24).

f RSZ; 23/,- 1,i , JS3 12i- t
- ,

'

There is an Exide and Drydex Batte'-y for every set
11!ese prices do no! ophly in Ike Binh Free Stale

BATTERIES FOR WIRELESS

Obtainable from aide Service Stations and all reputable dealers.
MUM BATTERIES, MDR Vv.:MRS, CLIFTON JUNCTION, NEAR MANCHESTER. BRANCHES LONDON, MANCHESTER, BHIMINGILIM, BRISTOL, GLASGOW, DUBLIN, BELFAST

INIESWEW
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RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from page 1160.) -

-To explain why this is so would need- some rather
invoBrd stateuteats about how waves are radiated,
and host -they travel-subjects which are better dealt
with in article -form. (You will find the matter will be
clearly explained in forthcoming- " P.W.'a,") But in
fact and conution experience tho reception of many
foreign stations is vastly better than the retention
of much nearer British stations.

Zespite this fact, it is possible to get qite a good
bag of British stations 1:111.an up-to-date_three-valver.
--the " P.W." " Airsprite," for instance, would give

- you a wide variety of prqgranunes in English. But
the number of foreign programmes easily receivable
would be far, fax greater

And Czeeho-Slovakia find Germany would un-
doubtedly figure veryProminently, for these countries
have some very fine stations, and owing to a kind of
" sky -reflected " effect' their programmes are reed v -
able at much greater' strength than those of Britishstations

whichare situated only a comparatively'
short distance away from the receiving

PLUG -AND -SOCKET TUNING.
- A. (Ilfraeombe).--" I get so many reliable
um -wave stations now the B.F. stage is

goiltg properly that I am thinking of arranging
for jilug-and-socket tuning, each socket to be
marked with the name of a different station.

"With a flex lead coming out through a
hole in the panel I thought I could fit the
plug on the end of this into any chosen socket,
and without further tuning get the station
straight off-providing be is not ' off,' of
course

" I know the general idea is to have a
separate semi -adjustable condenser between
each socket and earth, but I have never seen
any hints on fitting up such an arrangement.
Please say if there are any special snags to
watch for, or useful suggestions to bear in
mind."

Such an arrangement is quite practicable. and not
difficult to get going successfully if restricted to only,

12 Months'
Guarantee

immigungoginggOgosgmt

say, four stations: If you attempt to get too many the
wiring is apt to get crowded, and spacing becomes
difficult.

Choose- good quality'send-adjustable &inclement:
of a kind that have a lock -nut on the adjusting control
to fix it. at any chosen position. (The very cheap

-Seini-adjustables are apt to "stick." and thus fail
to tune properly, and to make good -contact internally.)

Mount them close together and near the tuning
-coil and grid of S.G. valve. 'We should be inclined to

4(

IS YOUR SET -

BEHAVING ITSELF ?
Perhaps your switching doesn't work

properly ? Or some mysterious -noise has
appeared and is SP9iling your radio recep-
tion ? Or one of the batteries seems to
run down much fasthr than fortherly ?
Whatever your radio problem may 13t,
0 nee oer that the Technical Query Depart- ,
snu s< thoroughly equipped to assist our
o ;niers. and offers its unrivalled service.
Fell details, including scales of charges. can
he obtained direct Dorn the Technical Query
Dept.', POPULAR WIRELESS, The Fittetway
House, -Farringdon Stied, London, E.C.4.
A postcard will do. On receipt of this an
Applicatiou Form will be sent to you post
free immediately. This application will
place you under no obligation whatever,-
but, having the form, you will know exactly :
what information we require to have before 11

us in order to solve your problems. t:
LONDON READERS, PLEASE NOTE.:-.
Inquiries should NOT he made by 'phone or .
in person at Fleetway House or Tullis House. r,ili11

leave the tuning condenser in plant, disconnecting its
fixed vanes from the rest of the circuit, and joining
them instead to one of the sockets provided.

Each other socket goes by a short lead to toe side
of a semi -adjustable condenser, all the other ter-
minals of these being earthed.

The grid and end of tuning coil which formerly went
to the fixed vanes of tuning condenser are left con-
neeted together. and are fitted with the flex lead, the
plug on which can reach to any desired pocket.

When it is planed in that socket joined to the fixed
vines of the original tuning condenser' you revert to
your present circuit arrangement.

Owing to greatly increased production
we announce this amazing reduction

THE GLORIOUS
ROYAL 4 Valve
RADIOGRAM now

15 gns.
A.C. ALL MAINS
variable - mu screened -grid
valve, power grid detec-
tion and corrected Pentode
output, and Mazda valve rectification. Re-
ceives signals 200-2,000 metres. Magnetically
coupled band-pass tuning with illuminated cali-
brated dial. B.T.H. Mains -excited Moving -
coil Speaker. Line Voltage Regulator with
safety fuse incorporated. ' Garrard Electric
Motor, Automatic stop, B.T.H. pick-up. Special
gramophone tone corrector- Walnut cabinet,
Triple gang condenser controlled by single knob.
The finest value in the world. Honestly
worth double. (Also D.C. Model, 17 tuts.)
write for illustrated booklet and partieulart.of 3 days trial.
ROYAL RADIO CO., 5, Buckinghatn,

Rd., South Woodford, E.18.
Baconotsr 2736.

191

'C Record reproduction to satisfy
the most critical $

The reproduction of records
by the Bowyer -Lowe

satisfy the most critical of music lovers.
MARK III .Mark III. -Pickup. will

Every tone is given its correct value without coloration
resulting in a faithful reproduction of the original recording.

' gliSend for BOWYER7LOWE & A.E.D. I.,TD.,
Catalogue DIAMOND WORKS, smatrroN 11,,

....".......v.,-,...tie,..v.v.....mere.---..............-.................7,4

Each other ;socket may be used in turn, the appro-
priate setni-varialiie condenser being 'adjusted ant ii
the desired wavelength is obtained. The use of differ-

-eat maximum value semi -adjustable -condensers will
he adxisable, the larger ones. of course, being used
Mrthe higher wavelength stations.

Provided you kVrip the wiring short and well

predetermined programme at, will, ours; the hailial
adjustments have been settled.

ENAGGERATED S

spaced the scheme,should enable you to sHect any.

W. S. I'. (Iludderstieldt-" When WA.dliOV(.1.1
to this neighbourhood from- .Cumberland

- expected my, 2 -valve set (detector -anal 1 L F.)
would be very powerful on the North Regional,
which,Is only just over the horizon.

 Rut I had. no. idea what an enormous kick
I was going_to get from the loudspeaker, even
when using just a 3 -wife aerial in the loft.
I put it up as a temporary arrangement, but
there will obviously be no need for an outdoor
one, -as it is the Northern.plogramme we mostly
listerr to.

What I cannot quite make out, however,
is  a sort, of pronounced hiss on speech-tho
S's all Sound exaggerated. It only happens

On the North Regional and North National.
What would be the cause of this "

The likeliest cause- in your case would be the
overktading of ;the detector valve, which can result
in thetype of reintaluctienyou describe.

As1yotritre situated only a very short distance front
a very,' phwerful station-the North Regional is
44C0CrailY thasidereff- the RRC:s Best Yet-it is
quite Ppgaible: that even on the aerial you describe
the detector is unable to handle all the input you arc
getting.

Some sort of volume control preceding the
detector would cure such a fault, or alternatively yott
might reduce the sire of your aerial stiff further.

One good, and easily applied form of volume
control, is a differential condenser, with aerial lead
to moving plates, one set of fixed vanes tot lie set's
" A - terminal. and Ow other set of fixed!vanes to
earth. Or a high -resistance potentiometer may be
oonnreted

Anything whit-ts enables the aerial's output to be
reduccd at will should MINA! the desired effect of
improving the quality.

NO QUERY

about the reliability or
Mairis Set or eliminator

efficiency of an A.C.
if it is fitted with

WESTINGHOUSE
METAL RECTIFIER
- the only rectifier to
high efficiency. ' Write

combine long life and
for full particulars to :

THE WESTINGHOUSE BRAKE 8c SAXBY SIGNAL CO. LTD.,82, York Road, King's Cross, Lonchatk_PJ.1. 'Phone: forth 2415.
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For this unique set accurate and sharp tuning
is essential, that is why the designer specifies
Utility Mite condensers for the A.C. model.
The Utility Mite condenser is a masterpiece
of precision work. It is as good as any ordinary
standard size condenser and is the smallest
accurate air -spaced condenser made. Indeed
it is so good that the designer also recommends
it for the battery model of
the " Airsprite."
Insist therefore on being
supplied with the designer's
choice - Utility Mite. If
your dealer cannot supply
we will supply post free.

WILKINS & WRIGHT LIMITED
Utility Works, Holyhead Road, Birmingham.

London Agent: E. R. Morton, Ltd.. 22, Bartlett's Buildings,
Holborn Circus, E.C.4.

W319
Utility Mite

complete
with Vernier

6'6

Bantant
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Many People LIKE YOU Have
Doubled Their Incomes!

Le us introduce you to genuine, honest, spare -time work in
the comfort of your home at which men and womea to -day
are making handsome profits reguiar:y-week in and week out.
By simply posting the Coupon
below you can learn at once how
you can BUILD UP PRESENT
AND FUTURE PROSPERITY.
You can commence on your
Kitchen Table, in a spare
room or outhouse. The work is
clean, safe, pleasant and quite
simple. It is the making of our
Patented Wireless Batteries.
The demand for Wireless Batter-
ies is so enormous that it runs
into MILLIONS.
Help us to supply this demand
and help yourself to the profits.
You can make anything up to
f2360 a year this self -same way !
Think what you could do with
all those extra L'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 need not_ have the
slightest previous experience or
technical knoivledge. There is
no expensive " plant " to_ buy.
Only a few small hand ,tools arid
presses, most of which you can

make youniolf at trifling cost.
And you are not " tied " in any
way whatever. Your profit's
are only limited by the amount
of time you choose to devote to
the work.

One Man Earned
1960 in Spare

Time
We GUARANTEE 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
required.
Start' now. The Market is
unlimited and cannot possibly
become orer&awded. It is A
GOOD, CLEAN, " HONEST,
STRAIGHTFORWARD BUSI-
NESS which will help yen to
become your own " Master."

Send this Form for FREE
Instructions How to Start

.riUtCOUPON
To Mr. V. ENGLAND-RICHARDS,

THE ENGLAND-RICHARDS CO., LTD.,,
1141, King's Lynn, Norfolk.

Sir.-Please send me at cecc nod FREE, full
details as to how I can Make 'Wireless Batteries
and Make Money at Home in my spare time, and ,a
also Testimony of these already snaking money.
I enclose 25. stamps for postage.

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

Ord
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MIRROR OF THE B.B.C.
(Continued from page 1124,)

Ind 'the Cambridge men in a studio at.
Broadcasting House.

The motion has not been definitely fixed.
but it is said that Cambridge favours a
more complete elucidation of the question :
" That the cancellation of War Debts and
Reparations is necessary for the recovery
of World Trade."

The "Hassan" Production.
" Hassan," the only stage piece of the

poet, James Elroy Flecker, will be given in
two instalments, such as was done in the
Issoadcasts of " St. Joan " and " The Three
Musketeers." Part one will be heard on
Tuesday, February 7th, and the second part
an the following Friday evening.

Henry Ainley (as Hassan) and Leon
Quartermaine (as Ishak) will take the parts
they played in the original production at
His Majesty's Theatre, while the cast will
also include Gwendolen Evans, Iris Baker.
and Ivor Barnard. " Hassan," with its
musical accompaniment by Frederick Delius
is particularly suited for broadcasting,
because. unlike most " poetic " plays, it
has a strong story.

The musical part will be provided by the
Theatre Orchestra, conducted by Stanford
Robinson. Listeners may remember that
as far back as 1926 an abbreviated version
of the play was broadcast as part of a
Sunday afternoon programme.
Horace Kenney.

Few comedians have evolved such a
characteristic act as Horace Kenney, whose

sketch introducing the fearless fireman and
laughing cobbler is as well known to wireless
audiences awl gramophone enthusiasts as
to those who attend the music halls. 00.
Thursdays February 9th, Horace is making
Ills first appearance outside vlsideville when
he plays the leading part in " Ring o'
Roses." which is described as a " CoCiney
comedy programme." , 'r

Two days later another light programme
is down for performance. as' the bread -
casters ssiy, but not, for once, in studios
at Broadcasting House. it is beim! -relasyd
from Berlin, and is called " Funek-Karns-
sell " (Radio Revels), and will be performed
by a cast of well-known German -artiates,
which inelndes Renate Muller. who did -so-
well with Owen Narea and Jack -Hulbert in
the film " Sunshine SUsie."

Some of us can look forward .to hearins
this German production as some coniPSnaa-
tion for having missed " Hier ist Berlin "
last November when, during the Birthday
Week programmes, it clashed with John
Watt's Tour of Broadcasting House."

By the way, mention of John Watt
minds roe that he is buss-, devising a new
programme called "Tin Pan Alley," which
will deal with the history and " manu-
facture " of song successes.

The Mike Follows Roy.
The B.B.C. apparently sticks to a good

combination for outside broadcasting pur-
poses, and that it is not a question of where
a particular band happens to be playing
that decides its value for the microphone.
A case in point is that of Roy Fox and his
Band. which was first heard by listeners
playing at the Monseigneur.

THE UP-TO-DATE CONNECTION

Red, Green or Blade.

PRICE 4d. EACH

0
Plain or engraved.

Lisenin Positive Grip Plugs and Sockets are
rapidly replacing the old style screw down
terminal. They are many times more efficient
and much neater. The special Banana Plug
ensures smooth, clean contact. The special
cone grip holds the lead like a vice and posi-
tively protects it from accidental pulling ; it
cannot work loose. Use Lisenin Plugs and
Sockets and you will ensure perfect contacts
at all times.

LISENIN
WIRELESS COMPANY
66, Newman Street, London, W.1,

SPECIFIED FOR THE "POPULAR WIRELESS"
"AIRSPRITE"

WRITE FOR FREE
CATALOGUE.

OSBORN
RADIO -GRAMOPHONE
CABINET FOR
MODEL NO. 201. A Radio -
Gram. Cabinet by " Osborn "
for 351- in Figured Oak. 3' 2
high. 1' HP wide, 1' 4' deep.
Height between motor -board and
baseboard, 12e. Height for pick-
up. 4". Accommodates a baseboard
-184 X'14". or smaller. Ample room
for any type of speaker and bat-
teries. Morticed and tetarned:
thronghout. Silk fabric, baffle -board and baseboard are in-
cluded. The panel above fret will
be cut to your snecification.

PMICES:
Machined Ready to Assemble/21.16.0
Assembled Ready to Polish £2.10.0
Assembled acid ,.. £3.5.0All Models Carriage Paid.

CHAS. A. OSBORN (STREET,.) REGENT WORKS,
ARLINGTON LONDON, Ni..

Telephone: Clerkenwell 5095. Showrooms 21, Essex Rd,,
Islington, Ni.. Telephone : Clerkenwell 5634.

Osborn SuperAcoustic Baffle
Hoard prevents 90
per cent speaker
worry, Any sir:
hole cut free.
Guaranteed no vi-
bration. 18* x 18',
31-: 24' x 24*.
51-; 30" X 30',
ST-.

.
36" at 36*11/3. Carriage

Paid II.B. Sege
for Free Sample

True, when he left the Monseigneur Law
&Mae and his Band -kept the -restaurant on
the list of " 0.B." rioints,..bitt the micro-
phone followed Mr. Fox to the Cafe Anglais,
and now it has gone 'With him to the Kit
Cat Reattiurant, owned laY Gailmont British:

Another interesting sidelight is provided
by the fact that whereas the Kit Cat was
acoustically unsuitable for broadcasting
anctno relays were made'front it for several

years) the Gaumont Britishsolind engineers
have overcome the difficulties.-

..

ForthcoMing Programme;.'
Ladf Simon, wife of a famous industrial-

ist, and herself an active werker in the civic
life of Manchester, is giVing Ite first of a
series of North Regional talks entitled
" Individual Happiness in an InduStrial
World," on Wednesday, February: 15th.
Other contributors to the series will ineluds
Professor Stocks, Professor -Pear, and the
ReV. Leslie Weatherhead.

Songs from Africa.
No one, it is believed, has ever heard in

England some of the songs of Nyasaland,
which Paul Mortimer is including in his
recital for Northern listenerion Saturday,
February 18th. The tunes wereCollected by
Ella Kidney, who translated the text, And
brought them to this country to be arranged
by Theodore Holland.

Prizes for Drama.
Although the B.B.C. has been offerins

prizes for Radio Drama at the Royal
National Eisteddfod of Wales for several

(Continue -el on page 1166.)

BRITISH GNERAL
BAND-PASS

COILS
Thee famous filter
coils in improved form
at a lower price. The
only effective method
of ensuring perfect
separation at small ex-
pense. Free diagrams

supplied

9'6 Aerial and Anode
models. From all
dealers or direct,

BRITISH GENERAL
MANUFACTURING CO. LTD.
Brockley Works, London, S.E.'l

EXCHANGE YOUR OLD SET
FOR A 1933 MODEL

With the increase in power of nearly all Continental Stations only
the very latest Super Selective Sets enable you to hear the pro-
grammes withbut interruption.'

WE WILL BUY YOUR OLD SET
a, past payment on any new set of any [max. You will not get
a more liberal allowance atiOirfiete in the country. flit- balance
can be settled by
CASH OR INSTALMENTS
Free technical advice-free
catalogues.- anything to
help your choice. You
keep your old set till the
new one is installed.
A FEW REALLY GOOD
SECOND - HAND SETS
AVAILABLE-- WRITE

FOR LISTS.
CALL,WRITE, PHONE.

FREE
ENQUIRY
COUPON

To BRITISH RADIO EXCHANGE
CORPORATION, 26 7, D'ArMay St.,
Wardoor Si., W.I. 'Phone: Gerrard 7477.
My present set is a (year)

(make). Please quote me allowance
for it on purchase of a new (wake),

cash.
NAME
I desire to PLY balance by instalments.

A CDR F.S,
_1..55. 4.2.33
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Recommended for tile
" Popular Wireless"

AIRSPRITE

Receiver

Ring out the old : ring in the new

Triumph or plate -less accumu
Nuisance of frequent re -charging overcome at last

THE familiar glass -box accumulator is a thing of the past. The new accumulator
is a handsome cylinder (covered in bakelite) giving twice the ampere -hour capacity.
Thus, though no bigger than your 4o amp. -hour accumulator and costing little more,
it needs charging only half as often. It is also much more durable.

This revolution is owed to the work of John Fuller,
Faraday's collaborator and a founder of the battery in-
dustry-work that his son and grandson perfected. The
negative electrode, a pasted lead cylinder, itself acts as the
battery container-a central core forms the positive. With
no " grids " to interfere, you get complete effect through-
out the active paste. Brings your wireless up to date-
the saving on re -charging alone would repay you !

BLOCK
plate -less accumulators 80:11/6

TEL. GRA : 3346.

BLOCK BATTERIES LTD, ABBEY ROAD, BARKING. ESSEX.

ators

THE NEW
ACCUMULATOR

1. Negative electrode is
itself the battery's con-
tainer-nearly all weight
is thus active material.

2. Circular, gridless for-
mation gives uninterrupt-
ed action throughout the
paste.

3. Total result-Twice the
amp. hour capacity per lb.
weight.

4. No sulphation ; Won't
run down when inactive;
No grid buckling; Extra-
ordinarily long life; Al-
most unbreakable.

TASBI
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MIRROR OF THE B.B.C.
(Continued from page 1164.)

years: no competitor has siceeed* in:win-
ning one because in the epinion of the
acijudicators the plays have faded to come
dip to -broadcast standard.

Perhaps thiS year's Eistoddidd,, which
takes place at Wrexham nextAugust-
bring an improvement.; but in ease it 'Sligtild
not, the B.B.C, has decided to make certain:
changes in tlie competition at the 1934'
Eisteddfod to be. bad at Neath.

The value of the prizes, one for a play in
Welsh and another for a play in English,
will be increased from ten to twenty
guineas, ,and should these more tempting
awards not be won there will be consolation
awards for efforts which show promise.

Quite apart from these prizes, the B.R.C.
badly in need of plays possessing a -West

Regional interest -for inclusion in the pro-
grammes from the new transmitter soon to
be started at Washford.

One 'of the difficulties with Welsh people
is that although very keen on the drama
they prefer acting in plays to writing them.
Indeect in some villages the problem is not
to find actors so much as an audience.

Her is an excellent chance for would-be
playwrights, whom I would warn to listen
before, attempting to write, because radio
drama requires a very different technique
from that of stage plays.

Be sure to get your
SLIDER -LOG
FREE with next week's " P.W."

SEND FOR
YOUR COPY
TODAY

TRADE JOTTINGS.
(Controlled from page 1136.)

Had I been the patient one at the H.M.V. end of
the line, I think I should have made a suggestion.
And the suggestion would have been for her first to
obtain a metronome, then to play the record and to
set the metronome ticking at second intervals the
moment the needle reached the last groove. I feel
that it would have made quite an effective interval
signal !

-Concerning Ferrocart Coils.
A correspoadent wrote to me last week to enquire

whether I could put him into touch with any firm
in this country from whom he could obtain Ferrocart
coils.

Fer the benefit of this reader and others who may
be. interested, I am able to state that exclusive
manufacturing rights for home construction have been
secured by Messrs. Colvern. The coils are not yet
as-ailable to the public. but interested readers .who
care to write to Messrs. Colvern will be informed the
'moment the coils are released.

The address to which applications should be
forwarded is Mawneys Road, itcmuford, Essex.

Manufacturing Precision.
I was recently privileged to. makea tour. of the

famous Bulgin works at Barking, and I must confess
that until that recent enjoyable visit, my education
with regard to the manufacture of such things as
switches had been sadly neglected !

The extreme care and precision that is lavished
upon the manufacture of even the smallest parts
is -nothing short of astonishing, and it is no doubt
in large measure responsible for, the high esteem in
which Bulgin products are held both by the Trade
and the Public.

Some of them employ considerably more than
twenty parts and when one remembers the size of
the'average switch, it is easy to see that success is
dependent upon a high degree of accuracy, not only
in the tiny parts, but in the assembly.

The visit was most enjoyable, and the spirit of
enterprise and ingenuity which seems to pervade
the atmosphere of this Barking hive of industry is
no doubt directly due to the electric personality of
its chief, Mr. A. C. Bulgin, who is responsible for
almost all of the -.4 which have done so much to
simplify the task ,,f th, iKene constructor.

Popular Wireless, February 4th, 1933.

New "Clix " Home.
I am advised by Messrs. Lectro Linx, 'Of

a recent change of address. The makers of the
famous " Clix ' connecting devices are now installed
at 79a, Rochester Row, Westminster, London, S.W.1,
to which address all correspondence, etc., should iv
future be directed.

Their new telephone number is Victoria 3541-2. ?:

The Block Accumulator.
One of the most interesting eleCtrical develop-

ments of the early part of the eentiny was
Fuller block accumulator.

We are, therefore, not surprised to hear from Block
Batteries, Ltd., of Abbey Road. Barking, that the
new Block plateless accumulator, which has been
developed from -the original Fuller model by the.son
of the inventor, is meeting with commendable -
success in radio circles. -

Our Technical Editor reported on the merits of
the Block some weeks ago, and the enthusiasm of
other users seems to confirm his' opinion.

-A-

" P.W.'s " postcard literature scheme saves
you time and money I Week by week in these
columns, reviews are given of all the latest
catalogues and leaflets appertaining to every
aspect of radio, and if you want any or all
of the literature to which reference is made
you need only send a postcard giving the
numbers of those in which you are interested
and the required literature will be sent off
to you free of charge except where otherwise
stated. The reference numbers in each casa
are given at the end of the appropriate para-
graph, and applications need not be limited
to any one particular issue of " P.W." Post-
cards, on which your name and address should
be printed in block capitals, should be sent to
G. T. Kelsey, at Tallis House, Tallis Street,

London, E.C.4.

Telsen's New Kit.
The Telsen Electric Co., Ltd., informs us that,

owing to an error and an oversight, the Telsen " Kit,"
announced in last week's -issue of " P.W." was called
the Telsen Astral 3 " instead ,of the Telsen
" Astrala 3." -

Before you start your
"AIRSPRITE"
-consult this Book
IN the Wearite Book P.1 is contained full data

of a host of tested and proven components-
Chokes, Resistances, Volume Controls, Switches,
Coils,etc. Your shoppihg list for the "A IRSPR I TB -
must include parts of unquestioned reliability-
only thus can you be sure of your results. Choose
your components from this Wearite Book-the P.1
and your first step to success is assured. Get your
copy NOW.
Ask also for details of the

NEW WEARITE MAINS TRANSFORMER 7.21A
g.

Here are its tappings. 250v. -0-250v. at 60 m.a., 2v. -0-2v
at I amp. 2v -0-2v. at 4 amps. It is
also provided with fool -proof input
voltage selection device . . . PRICE 25/-

EARIT
Hen. Trade Mark.

WEIGHT & WEAIRE LTD., 790, High Road, Tottenham, N.17
Telephone; Tottenham 38471819-

(;) 2294
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TECHNICAL
NOTES

Some diverse and informative
jottings about interesting aspects

of radio technique.
By Dr. J. H. T. ROBERTS, F.Inst.P.

Condenser Tests.

SOME
people think that all condensers

should have the highest possible
insulation resistance and that a leaky

condenser is of no use whatever. This is
not necessarily true, because there are
positions in the set where you can make
excellent use of a leaky condenser, pro-
vided the leakage is not too great. Of
course, if a condenser is leaking badly it is
scarcely acting as a condenser at all, and
you may get all kinds of noises and
crackles set up by it.

A condenser in the grid circuit should
have a high insulation resistance, but a
condenser which is used in a filter circuit
may be none the worse for a slight leak. On
the other hand, if yon are using a condenser
in a resistance amplifier for coupling pur-
poses you should take care that it is quite
satisfactory, otherwise you may get noises
and the working of the amplifier be inter-
fered with.

Try This.
A simple way to test a condenser, par-

ticularly one that has a fair capacity, is to
charge it up with, say, 100 or 120 volts
from the H.T. battery (or 200 and odd volts

You' happen to have D.C. mains), and
then to leave it over different measured
interals, say 10 seconds, 30 seconds, one
minute, five minutes, one hour, and so on,
re -charging, of course, for each test, and
trying the effect of short-circuiting the
condenser at the end of these respective
periods.

You will soon get an idea whether it is
holding its charge well. If a condenser of
fair capacity will not hold a charge sufficient
to give a spark after having been standing
on charge for a few seconds the leak must
be pretty bad.

I have known condensers of two or four
microfarads capacity which will give a
spark after having been standing charged
for many hours.

Pick-up Pointers. .

When yon want to connect a gramophone
pick-up into your receiving set you know,
of course, that you can easily use the de-
tector valve, at any rate on most sets, as
the first low -frequency amplifier ; for
this purpose the detector must have a
suitable negative bias given to its grid.

In a commercially -made set in which
provision is made for plugging in a pick-
up the negative bias is generally provided
for at the same time and usually the pick
up switch' does the whole business com-
plete.

Mind the Last Stage..

Whafis not commonly recognised, how-
ever, is that some care must be exercised
in reouid to the strength of the impulses
from the pick-up which are communicated

(Continued on next page.)

The Dubilier Type BB Con-
denser is a high -efficiency
condenser in moulded
bakelite case. Working
voltage 200 D.C. (peak) fest
voltage 500 D.C. Capaci-
ties from .09 mfd to 4.0 mid.
Prices from 119

BUY THE

WITH THE

NAME
YOU CAN
TRUST

DUBILIER
PAPER

CONDENSE

No matter whether a Dubilier Con-
denser is large or small, it is the

CONDENSER coonstatinurtthe
d afitneesitn designs andt

is possible to obtain. On every
Dub il i e r Condenser rests the
Dubilier reputation for Depend-
ability.- You may be sure that
Dubilier will never let you down.

Dubilier Resistances are also
equally reliable.. Therefore, when
buying your Condensers and
Resistances for the '4 Airsprite "
specify Dubilier. They are stocked
universally by all Dealers.

UBILIE
CONDENSERS

1'. 0

DUBILIER CONDENSER CO. (1925) LTD.
Ducon Works, Victoria Road, North Acton, London, W.3
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Mefoto e
LOUD SPEAKER KIT

This featherweight Kit-costing only 8/6d.-com-
prises noise -absorbing Acoustic Down, special
covering, and everything for treating existing Cabinets.

Secure YOUR Kit without delay
by sending Postal Order NOW

OR

Complete Kit,
including
Cabinet 18"
X 18" x 9",
ready for as-
sembling, sup-
plied at the
low cost of
2 0 / - only.

post free.

Please state
diameter 14

speaker.

FOR details of this best-known method
of mounting any moving -coil or good

cone speakers, modernised by the intro-
duction of a featherweight sound -absorber,
recommended and used by leading Author-

ities on Radio Acoustics, apply to-
H. L. WILLIAMS & CO. (R.3.)

79, Oxford Street, LONDON, W.1

RADIO SERVICE ENGINEERS AND TECH.
NICAL ASSISTANTS are in demand. Let us train
you, either personally or by means of our simple Rome
Study Course. During the past year our students have

obtained posts with the principal manufacturers.
Booklet Free.Northern Counties Wireless School, Preston.

INVENTORS Your ideas may be worth royalties
* if submitted to manufacturers-but

apply for your PATENT first. Write for my FREE
INVENTORS' POCKET -BOOK," explaining how to

patent inventions Submit particulars m confidence for
free expert advice. - EDWIN V. AXE,27, Chancery Lane, London.

PLEASE be sure to mention " Popular wireless "
when communicating with Advertisers. Thanks!

-EASY PAYMENTS IMES

"There's no place like HOLMES."
The first firm to supply Wireless parts on easy
payments. Eight years advertiser in Popular
Wireless." Thousands of satisfied customers.

BLUE SPOT 4/6 Deposit
100U. 7 payments of 4/6.
Wonderful Speaker for 2 and 3 Valve Sets.

COSSOR No. 334.
Battery Kit with Cabinet and 10/6 Deposit

Valves. Cash 15454 11 payments of 10/7.

EPOCH 4/10 Deposit
20th Century P.M. 7 payments of 4110.

The best in its class.

De- Monthly
LASSEN SKYSCRAPER posit Payments

KIT- - - - 88/6 8/3 II of 8/3
TELSEN AJAX 3 KIT . 61/6 6/9 9 of 6/9
LOTUS KIT - - - - 39/6 5/5 7 of 5/5
EXIDE H.T. Accum. I20v. 63 6/- 9 of 6/8
EKCO Eliminator A.C.18 - 67/8 7/5 9 of 7/5
CELESTION KC. P. -M. 35/. 4/10 7 of 4/10
B.T.H. Pick-up - 25/- 4/8 5 of 4/8

Parts for any Kit Set. Any make of Speaker.
New Goods 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 you a definite quotation. Anything Wireless.
H. W. HOLMES, 29, FOLEY STREET,

Great Portland Street,. London,; W.1,,
'Phone: Museum 1414.

TECHNICAL NOTES
(Continued front previous page.)

into the detector, or what is now the first
L.F. amplifier.

It is more than likely that if the 'full
strength of the impulses is used, although
the first L.F.'amplifier may be able to cope
with them all right, the output stage of the
set Will be overloaded, and you will gener-
ally find that it is necessary to employ
some form of voltime control so as to keep
down ' the input into the detector to a
value which will prevent overload of the
last valve.

Perhaps the most usual form of control
for this . purpose is a potentiometer of a
maximum value of, say, 50,000 ohms, con-
nected across the pick-up leads, one of the
terminals being also connected to one of
the input pick-up terminals on the set,
whilst the other pick-up terminal on the
set goes to the slider of the potentiometer.

In this way we have the resistance ele-
ment of the potentiometer shunted across
the pick-up, whilst the input pick-up ter-
minals of the set are tapped across a
selected part of this resistance. It is im-
portant to have the maximum resistance of
the potentiometer element sufficiently high
in value, otherwise the higher notes in the
reproduction will be sacrificed.

An External Amplifier.
I had a case a day or two ago where I

was using a radiogram of a very good
make for demonstration in rather a large
hail and although the sound was ample
when the hall was empty, it became quite
insufficient when the hall was full of people
owing, of course, to the well-known damp-
ing effect produced by the audience. It
then became necessary to use an external
mains amplifier and special loudspeaker to
match. At first I intended to disconnect
the pick-up leads from the amplifier, inside
the radiogram, and to connect them straight
to the external amplifier, so leaving the
amplifier of the radiogram out of circuit
altogether. -This, I think -you -will agree,
would be the obvious thing to do to avoid
any sort of distortion trouble, particularly
as the external amplifier was a powerful
one capable of giving an undistorted output
of about 25 watts.

A Suitable Point.
Before I had sin orniortimity;if fixing this,

however, I found that one of my assistants
had already disconnected the output loud-
speaker leads of the radiogram and had
connected these direct into the input power
terminals of the separate amplifier.

As the whole thing was then working
" top -hole," as he proudly explained, there
seemed to be no point in altering it., But
more often\ than not, if you ever want to
make a similar arrangement you will find
that you will get better results, as regards
purity of reproduction, by using your pick-
up direct on to your separate amplifier, or
at any rate tapping in after the first or
second, preferably the first; stage of the

amplifier of the radiogram.

Divided Secondary.
Many -experimenters do not seem to

realise the great advantage of a trans-
former with a divided secondary when a
rectifier is to be used with it. If you have a

(Continued on next page.)

"Fit -all'
SPADE

TERMINAL
2d.

-%,
"MASTER"

PLUG

lid.

Specified & Required
for the " AIRSPRITE"

to ensure Perfect Contact
Write for /he You require z Spade Terminals,
Clix Folder P4. 8 Battery, Plugs, 12 Terminals.
LECTRO LIN% LTD., 79a, ROCHESTER ROW, S.W.1

1933 CATALOGUE and GUIDE
to Gardening; 152 pages (in -
eluding 5 colour subjects), 25i
illustrations, free to all readers
if this paper is mentioned.

DOBBIE & CO., LTD.,
The King'sSeedsmen, Edinburgh

C..PIIBINJErrSfor the home .ecsressrtiviutct.an.
For Speakers, Sets. Radiograms .
elegant cabinets which are designed
to give the finest acoustic results
and to add to the furnishing scheme

Send for Lists. of any room.RADIOCABINETS
LTD,.

TAYLEX WET H.T. BATTERIES
Give long service, improved volumeand tone, very economical.

Replacements for Taylex or Standard battened
low, prices; details post free; also Bargain Lit.t

Radio Kits and nafts at lowest prices.
P. TAYLOR 57, Studley Rd., Stockwell, Lotidon

...

N EW MODEL
ALL WAVE LENGTHS

From 200 to 2,000 Metres
E XACT TUNERS

14f- Post Free
Send for particulars FREE

We can convert your old Exact Aerial Tuner to the
New Afodel at a cost ranging from 5/- post free.
THE EXACT MANUFACTURING CO.

Croft Works, Priory Street, Coventry.

ALL APPLICATIONS for
ADVERTISING SPACE inPOPULAR WIRELESS"must be made to the

1Sole Advertising Agents,JOHN H. LILE, LTD,
4, LUDGATE CIRCUS, LONDON, EC.1.

' 'Phone : City 7261.
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A.C. Mains Version.
One 10,000 ohms wire -wound

Potentiometer.
Battery Model.

One 50,000 ohms wire -wound
Potentiometer.

One 2 meg. Grid Leak.
One 1,000 ohms Resistance.

NEW WATMEL
50,000 OHMS SQUARE LAW

TAPERED RESISTANCE
(Type 2)

This resistance is specially wound on a tapered
former which gives a perfect square -law reading.
This ,is the. first resistance of its kind. -

1. Polished Pointer Knob.
2. Wire-Wourid Former.

N.B.-The resistance is wire, NOT compound
with wirh contacts, and is specially beound
on a tap,ered former.

3. Insulating bush to insulate spindle from
panel.

4. Engraved Bakelite Front Plate.
5. Contact Finger-Phosphor Bronze,
6. (Ine-hole fixing; brass bearing buSh resulting

in perfect bearing.
N. Bakelite case, protecting winding,
8. Back self-cleaning contact.
9: Large contact plate.

10. Stops at end of wiring.
Any resistance up to 50,000 °Ling Standard

Wiring,. 5/6. Square Law, 6/6.
If non find difficulty in obtaining Watmel com-
ponents. write, direct to us and we will forwara

whatever you require within 24 Sours.
WRITE FOR COMPONENT CATALOGUE.

WATMEL WIRELESS CO. LTD.
Imperial Works, High St., Edgware.

11.0 82 ) Teter/hone: Edgware 0323.

TECHNICAL NOTES
(Continual from precious page.)

divided secondary for the output it only
needs a three -pole rectifier, that is to say,
one rectifier with three electrodes, one
neutral electrode, and two rectifying
electrodes.

For example, if this rectifier is a liquid
rectifier, say a tantalum rectifier, it requires
one lead electrOde and two tantaluni
electrodes. Connections are as shown in
the Figure herewith.

If, on the other hand, the output winding
of the transformer is not divided, then for
full -wave rectification (the above -mentioned
arrangement gives full -wave rectification, of
course) we require four separate two -pole
rectifiers which are joined together in series
and then connected up as shoWn in the
second part of the Figure.

In a metal low-tension rectifier the four
rectifiers are actually clamped together
into what appears to be one unit, but in

CIRCUIT CONNECTIONS

4094409)

Y/843
The divided secondary arrangement (top) gives
full -wave rectification much more easily than a

transformer with an untapped winding.

point of _fact the connections shown are as
in the diagram, where the rectifier is to be
used with an undivided output winding.

Smoothing.
If you are content with single -wave

rectification, then naturally you only need
to use one rectifier even with an -undivided
secondary (assuming, of course, that the
voltage to be rectified is not too great for
the single rectifier).

Generally speaking, full -wave rectifica-
tion gives you a much smoother and more
satisfactory effect, and when used for supply
to the set-as distinct from battery
charging-much easier to smooth out with
the minimum of condenser and inductance.

The direction in which the current can
flow through the various rectifiers is
indicated in the Figure by means of
small arrows.

(Continued on next page.)

Newo7itnesSalesCo
EST. 1924

FOR EVERYTHING RADIO

CELESTION
REETONE DUAL
MATCHED SPEAKER

MODEL 99
Consists of 2 matched
Moving -Coil Units
mounted on a single WITH
baffle. One unit han-
dles treble input, the
other the bass, thus
rendering amazingly
lifelike reproduction.
Complete with special
input transformer.
Cash Price £4,15,0.
Carriage Paid.

Balance in 11 monthly payments of 7,9.
Available as 2 Permanent -Magnet Units, 2
Energised, or I Permanent -Magnet and
Energised. Specify type required when ordering.

-LISSEN

ORDER

"SKYSCRAPER" S.G.3
Complete With Valves

CHASSIS KIT
with Lissen, 5.G.,
Detector and Pentode
Valves. Cash Price,
Carriage Paid, £4 9'6.
Delivered, carriage
paid, on first payment

Balance in 11 8/3
monthly zt-
ments of 8.3.

CABINET KIT
with (Lissen) Valves,
Walnut Cabinet and
special Balanced Ar-
mature Loud -speaker.
Cash Price, Carriage
Paid, £6 5 0. De-
livered, carriage paid,
on first payment of
Balance in
11 monthly 11 /
payments of
11;6.

1
EPOCHPERMANENT MAGNET
MOVING -COIL SPEAKERS

Type " 20C " New Edition) with 3- With
Ratio Input Transformer. CASH or 6/6
C.O.D. Carriage Paid. 51,16/0.
Balance in 5 monthly payments of 6/6. Order
Type " A.2," Complete with 5 -ratio With
Input Transformer. CASH or C.O.D. 519_
Carriage Paid. S3/3/0.
Balance in 11 monthly payments of 5/9. Order

BLUE SPOT UNIT AND CHASSIS, -Type 99
P.M. Including matched transformer.
Cash Price 52/19/0.
Balance in 11 monthly payments of 5/6.
ROLA PERMANENT MAGNET MOVING -
COIL SPEAKER F.6. With universal
tapped input transformer. Cash Price
52/9,6. Carriage Paid.
Balance in 11 monthly payments of 4/0.
ATLAS ELIMINATOR. Type A.C.244.
Three tappings : S.G., Detector and
Power. Output : xeo volts at ao m/A.
Cash Price 52/19/0. Carriage Paid.
Balance iu 11 monthly payments of 5,6.

With

5/6
Order

With

4/6
Order

Send

5/6
only

GARRARD RECORD

As easy to instal ag any spring
gramophone motor and perfectly re-
liable. This unit is only 4p high
above motor -board.
CASH PRICE. CARRIAGEPAID. £10.' 0.0, balance in 11
monthly paynmnts of 18/6.

CHANGER
Plays eight 10,or 12° recordsautomaticallywithout atten-tion. Complete
with powerful in-
duction motor and
sensitive pick-up.

Supplied
'ready for use.

WITH ORDER.

186
To NEW TIMES SALES CO.

5Lond6, Ludgate Hill,
on, E.C.4.

Please send me
for which I enclose S s. d. Cash/Deposit

Name

Address

P. W.412/33

EVERYTHING CARRIAGE PAID
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RADIO SALE
BY POST!

SHARE THESE STUPENDOUS OFFERS
FROM A FAMOUS GLASGOW FIRM
CLUE SPOT REJECTOR WAVE TRAP15 h 3:6
LEWCOS. ECKERSLEY TUNERS 3.'3Usual Price 17 6 each
I FWCOS DUAL WAVE AERIAL OSCILLATOR COILS, 126 KC
Type 51 REF, DAOS 126, 235-555 M. and. 1000-2000 M. a/a

Were SO.-
IEWCOS DUAL BINOCULAR OSCILLATOR. ram 1/9

Type 28 1330, 235 to 550 and 1000 to 2000
LEWCOS BINOCULAR COIL TRANSFORMER for 11.

-Screened Grid Valve, Type 4, BSG 5, 250 to 550
LEWCOS BINOCULAR COIL TRANSFORMER ter
Screened. Grid Valve, Type 4, BOG 20, 1000 to 2000 sl
LEWCOS POPULAR WIRELESS, MODERN WIRELESS 1

PSI, WIRELESS CONSTRUCTOR COIL...._
LEWCOS POPULAR WIRELESS. MODERN WIRELESS life.

PV2, WIRELESS CONSTRUCTOR COIL

I S.T. 400 KIT complete as specified. mounted, 60i,_
ready for wiring

LEWCGS SUPER 6 -PIN AERIAL COIL, Type 14, 1CAC 5, 250 to 550. Were 10'6
LEWCOS POPULAR WIRELESS, MODERN WIRELESS

PSI, WIRELESS CONSTRUCTOR COIL ....
LEWCOS POPULAR WIRELESS, MODERN WIRELESS 1

P33, WIRELESS CONSTRUCTOR COIL
LESTOS POPULAR WIRELESS, MODERN WIRELESS

PV1, WIRELESS CONSTRUCTOR COIL
LEWCOS BINOCULAR COIL SPLIT PRIMARY TRANS - 1
FORMER, Type 4, ESP 20, 1000 to 2000. Was 7.6
LEWCOS SUPER 6 -PIN TRANSFORMER COIL,

Type 14, OSP 4, 250 to 550. Was 10'6
LEWCOS SUPER C -PIN AERIAL COIL, Type 14,

CAC 20, 1000 to 2000. Was 12'6
LEWCOS SWITCH MECHANISM, Type 35, Itsf

SAT 15, For Dog Coil Units, etc, Were 1 6
LEWCOS SUEER6.P//4 PRIMARiy,LYA1.5-EaSe-hWere 60.

All items sent C.O.D.
Post free in every instance.

9o.

90.

90.

YOUNG'S
(GLASGOW) LTD.

40 STOCKWELL ST., GLASGOW, CA.

\FNIP'11111r1IFIrlirlir
LOUD SPEAKERS REPAIRED, 41..

(Blue Spot a Speciality, 5'"-)
Transformers 4 -, Headphones 4:- , all
repairs magnetised free. Eliminator Repairs

quoted for. 24 Hours Service.
Discount for Trade. CWhenu,d1 9069
E. MASON, 44, EAST ROAD, N.1.

Et AJDICO SUPPLIES
Send your list of Radio needs for our Quotation:
Kits. Parts, Sets, etc. Everything in Radio
stocked, prompt delivery. 7 days' apprOval. Cata-
logue free. Taylex & Standard Wet, H.T. replace-

ments stocked.--. '1'
P. TAYLOR, 57, Studley' Rd.', Stockwell; Unripe.

ickliGINEER
1"-- ARE YOU EARNING

LESS THAN £10 PER WEEK?
Os. you cannot afford to carry on without toadIngour100 page
Rand -book. The book explains clearly nod definitely mans
Ways or carving -sod a suecmstul career Among other things
It explains the services of our unique Appointments Department,
Outlines home -Study Courses In all branches of
CIVIL MECHANICAL. ELECTRICAL, MOTOR,

RERO. WIRELESS, 'TALKIE, ENG ,it.
and gives detail, of

B.Sc., A.M.I.C.E., A.M.I.EE.,
A.M.I.Mech.E., G.P.0 ,

MATRIC., and all Exams.
We alone TioR,R,,,,t-''NO PASS ;50 FEE
Whether you be an old hand" or a

budding apprentice. get this book
to-day-FREE ANO POST FREE.

British lostitute of Rag Technology.
lei Shalteepeare Home,

tef311, Oxford Street, London, W I

TECHNICAL: NOTES
(Continued from previous page.)

Multiple Tuned Circuits.
In view- of the very exacting require-

ments of multiple tuned circuits and high
selectivity, it is not surprising that the
ganged condenser has become almost a
laboratery precision instrument and a- very
different proposition from the ordinary
single variable air condenser. of a few years
back. Perhaps we do not sufficiently
appreciate all the work which has gone
into the design and construction of the
better class of ganged condenser of to -day.

One of the principal mechanical points
to watch is the twisting or distortion of the
chassis or framework of the condenser.
It will be obvious that if any action of that
sort -takes plate it will be impossible to
rely upon really fine and accurate ganging
as the rotor is turned. Rigidity in the
framework of the condenser is most im-
portant, as also in the construction of the
individual rotor assemblies.

Ganged Condensers.
Some people still believe in threading the

movable vanes on to the axle or spindle,
with spacing washers inserted between
them, but other manufacturers now con-
sider this method to be unsatisfactory
111111limininnialniminifinuninisninifinninniunitannl.:

PHOTOGRAPHS
= FROM READERS E=.:

The Editor is always glad to receive :=-

E from readers topical photographs with a
radio interest, suitable for publication

= in "P.V,I."
= 10s. 6d. will be paid for each photo- E.
= graph accepted for publication.
..trt111111111111111111111111111111111111111111111111111111111111111111111111111rii

owing to the variations which are liable to
occur in commercial spacing washers.

Another point raised against this method
is that oxidation may take place between
the spacer and vane and so introduce high -
frequency resistance, whilst a still further
point is that this spacer method does not
make for very high mechanical rigidity
of the finished assembly and consequently.
when high -frequency potentials are applied
to the condenser, high -frequency mechanica I'
vibrations may be set up, which will result
in losses and inefficiency.

Moving Vane System.
A method -which is now employed by

some manufacturers to get over this -
spacer. system. is .to use a very stout and
substantial axle, slotted at regular intervals
so as to admit of the being inserted
in the slots. These slots can' be cut with
great precision. When the ,vanes are
assembled, the whole is subjected to a
suitable pressure parallel to the axle, and
in this way the -vanes are permanently
locked in their positions in the slots. The
assembly produced by this method has the
advantages-- of mechanical strength, geo-
metrical regularity, low electrical resistance
and, comparative freedom from high -
frequency vibration.

Another very important point to looks
for in a ganged condenser is the. number
and character of the bearings. Too -often
the axle rests in an is sufficient number of
bearings, with the result that sloppiness
or sagging occurs.

(Cmdfaned'aot next page,)

Enjoy foreign
concerts while
your local sta-
tion is working
or when being
"Swamped"
or interfere dwith by a
powerful sta-
tion. A PIX
works equally
well on a crys-
tal, battery or
all mania set.
Ask your local
dealer or send
postal order
Now.

cuT OUT THE
CAL AND/
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AND

FOREIGN
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174°Ftvoup
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\ .4  ;,  ,4,` . -11k,, `\ s:.a. \\\ ,;i*, ,

\ ss---- \\. \ The BRITISH
PIE Co., Ltd. ,
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Det 418.
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,\.\. London, S.E.1, \ II
OVER A MILLION PIX LISTENERS

2'9 VALVES 36
EACH British Made-Post Frei EACH

210 H.F. Simply tell us. your Set and 235_ Slthir
2 L.F. we wilt supply the correct Pea e'
szo Det. B.H. Valve. All our valves also i 1,c
220 P. are fully tested. fentons2rio

MONEY RETURNED IF NOT SATISFIED 5.G..at 4
Send to -day to : THE B.H.VALVE CO.. Station Road.
Pinetory Park. London. El.4. 'Phone : Arckway 3110.
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lar than ever. Every
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TECHNICAL NOTES
(Continued from previous page.)

Matching.
In the ordinary way you would not

worry about a very small defect of this
kind, but when you consider the extremely
small capacity differences Which can -be
tolerated and how small a mechanical
movement will put the individual con-
densers " out," you realise the importance
of first-class mechanical design.

The specification laid down by the
Standardisation Committee of the Institute
of Radio Engineers say that for first-class
ganged condensers " the rotor and stator
sections shall be matched to an accuracy
of one-half of one per cent, plus or minus
one inicro-microfarad (0.000001 mfd.) at any
position of angular rotation of the shaft."

To compensate for any discrepancies in
the matching of associated circuits trimming
condensers are usually provided and these
may conveniently have a range of, say,
one micro-microfarad up to 50 micro-
microfarads (0.000001 mfd. to 0.00005 mfd.).
Incidentally, when using the trimmers
for balancing up the circuits it is a good
plan to select a medhrm-frequency, such
as 400 metres, at which to work.

Pentode Output.
When you are using a pentode output

you will find that the tone -correcting
circuit is particularly useful, as it helps a
good 'deal in getting over the effects of the
pentode and the loudspeaker being un-
suited to one another.

In this case the tone -corrector, that is,
the resistance and capacity in series, may

be connected from the anode of the valve
to earth or, if you prefer it, to the remote
terminal of the loudspeaker. A choke
should be introduced into the high-tension
feed to the anode of the valve.

Loudspeaker with Transformer.
If a loudspeaker is used with its own

output transformer, such as a moving -coil,
for instance, you can use this with a
pentode valve, but it is very desirable

TRY THE TAPPINGS
P.3012

ro N.r TERAVNAL
o#01/TPUT CHORE

PRM4/..51G
GRID

Illums:011 TO TAP ori
CHOKE''

OUTPUT VALY E

TO
N.T 1.

L.2B SPEaicE.e.

The loudspeaker lead should be tried on the
different tappings provided to see which suits it
best. (You should switch the set off before altering

the connections.)
to use a tapped choke. If the choke is
provided with a fair number of tappings,
you can easily find out by actual trial which
tapping gives the best results.

This is really. much more convenient
than using an untapped choke and having
to find out for yourself what is the best
position for the tapping. When you use this
arrangement, by the way, it is not necessary
to use the co rrector.

(Continued on next page.)

150 Volts H.T.
from your

L.T. Accumulator!
Constant-Reliable

Specially
Suitable for

McMICHAEI

G.E. C.

EDDYSTONE

PHILIPS

Short -Wave
Receivers

B.I.F.ee it at the
London:STAND 54.Birmingham: STAND 21 L'4.

DRY BATTERIES ELIMINATED
L.T. BATTERY LASTS TWICE AS LONG AS ANY OTHER CONVERTER

You simply connect to your L.T. accumulator and are
assured of constant capacity-sufficient for M.C. Speaker.

Owing to the great demand, we regret that deliveries have
been h eld up but the converters are

NOW FULLY IN PRODUCTION

--kC'62C°
H.T.

TYPE CONVERTER
: 150-v. 15 m.a. Input. 2. 4, 6, 8, 12, 24.

la in.a. 50, 100, 110-v.
An t v1' -s available, including special short-wave converters.

WRITE t ivayour rtiniirements to ELECTRO DYNAMIC CONSTRUCTION
Co.. Ltd.. Devonshire Grove. London. S.E.1 5. 'Phone : New Cross 4972 (4

£7:10:0

EASY- TERMS
Everything Wireless supplied on lowest terms.

Prompt Delivery Guaranteed.
Price List Free on request.

NEW LISSEN `SKYSCRAPER"With order
KIT, including Valves.

Cash Price £41916
And 11 monthly payments of 8/6. -

NEW BLUE SPOT 99 P.M. MOVING -COIL With order
UNIT Cash Price A2/19/6. 5/.
And 11 monthly Payments of 5/8.

12 &TIDE W.H. HIGH-TENSION ACCU9111-With order
LATORS. (ID volts. 5,000 N/A). The 7/.
cheapest and best high-tension supply I
where mains are not available.

Cash Price 'te3/15/..
And 11 monthly payments of 7/..

GARRARD INDUCTION GRAMO. MOTOR. With order
Model 202A. A first class electric motor 5/ -at a low price. Cash Price, 42/101-.
And 10 monthly Payments of 5/-.

ATLAS ELIM/NATOR,A.C.244. Three H.T.With order
tappings. 120M/A output.

Cash Price £211916. 5/-
And 11 monthly payments of 5/6.

SET OP THREE NEW VALVES. Mazda,With order
Cossor or Mallard. 1 S.G., 1 Det. and 5/2
1 Power.

Cash Price .81/12,3.
And 6 monthly payments of 5/2.

Rola Speakers Supplied on Similar Terms.
All above carriage paid.

To avoid delay, will customers kindly send first
payment with order.

New 1933 PERMANENT MAGNET Speaker No. 99PM.
The chassis Is an outstanding example of first-class work-
manship, and the unit, with its heavy. Permanent Magnet
containing a high percentage of Cobalt, is wonderfully
sensitive. Send only 2/81 deposit for 7 days' trial
If satisfied, pay further 3/6 at once, Then 8 monthly Pay-
ments of 716. (Cash in 7 days, 59/6.) For further.
details see Blue Spot" advt. on back page.

Switch off your set from any
room with the WAVES
DISTANCE SWITCH. For
Battery or Hains set; Send
only 1 for 7 days' trial,
balance by 4 monthly pay-
ments of 2/6. (Cash 9/6.)
For H.T. Eliminator set, send
1/6 for 7 days' trial, balance
by 5 monthly payments of
2.6. (Casio 12/6.)

E .3. HERAUD, LTII., Dept. PW.I I; NUMBER ONE, EDMONTON, London, N.18
end at Tottenham, Walthamstoto and Enfield Wash. Established 33 years.

THE "ASTON
MAJOR"

The Camco
Cabinet for

the
IIRSPRITE 9

The latest P.W.
set should be
housed in a Cameo
Cabinet, the " Aston
Major." Attractive
inexpensiveonly 16,9,
shaded walnut finish
with baseboard.
FREE Send for a

copy of the
Cameo .Cabinet
Catalogue showing
the complete range.

CARRINGTON MFG, CO., LTD,0
Showroom: 24, Hatton
Garden, London. E.C.

Post its id. envelope,1
Works:S.Croydon. Thone:Holborn HOU

Name

kddress

15 P.W
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ELECTRADIX

NO STORE in LONDON has SD comprehensive a stock
of Scientific Apparatus at such low BARGAIN PRICES
as ELECTRADIX RADIOS for
Aerials Microphones Engines

urrers Meters Instrument,
ells Transmitters Lamps

Batteries Testers Neons
Condensers Coils Wire
Cable Chargers Receivers
Cases Dynamos Spark Sets
Chokes Motors Valves

Wavemeters, etc.
at 218, Upper Thames Street.
The Electric 4, all mains, A.C. M.C. Speakers, 12'6.
100 v. Motors, 15,-. Pedestal Mikes, 18'6. Stampings,
50% off. Prism Monoculars, 17 6. Headphones, 2 9.
Superseders, 37.6. Bakelite 8 -in. Frets, 1 Photo cells.
15 2 -Gang Condensers, 12'6. Formo 0005 mfd. 2
Tekade, 1:3. Fixed T.C.C. 8 mfd., 460 v., 5,6. 2 mfd.
1 6. New Portable Cases,
COILS. H. M.V. Coils, handpass, L. & S., 1,'- (as illus.).
Cossor 3 -pin medium, 1/.. each. Aerial, reaction, long,
short and multiple tuning Coils, 2/ in. by 3in., 1;6.
Ribbed Former, only 9d. H.M.V. Tuning, long and
short wave Aerial Bandpass, 8 -in. Coils, 2 -pin Coils,
B.B.C. or short-wave, 6d. Aerial fine Tuning Coils on
Ebonite Former, 12 tapping with Rotary Switch Arm
and Studs. Tapped Inductances, 11 in. by 41 in.,
4 taps, 3 6. Tapped Inductances, 91 in. by 7 in., with
7 -stud Rotary Switch, 1,000 Ebonite 6 -ribbed small
II in. dia., 1 in. long. Id. Star Reaction Tuners, broad-
cast band, new, 9d. each. Igranic Unitone Couplers,
usually 2 6, Maine and Minor, 9d. each. Fellows 5 -pin
Aer:a! Coils, 200 500, Listed 5/6, Sale, 3/9 each. Large
stock of various makes of 6 -pin coils at half-price. 6 -pin
lases, 8d. igranic Gimbal Coils, 1/.. Holders,
Igranic Twin Unitone Couplers, 1/... Vario-couplers,
4,-. 2 -pin Coils, 65. Coil holders, 2 -way, 116, 3 -way,
2/6. 12 -in, Spark Coils, £8. Medical Coil Sets, 6'6,
10 6, 15 - and 21 -. True -view camerascopes, 2 each.

THE DIX-ONEMETER
It has Two Clear Scales with Mirror for Accurate

Readings, only 6 Terminals, but 50 Ranges.
The High - grade

ONLY Radio Tester.

60'-
A remarkably low
price for a meter
worth £10. For
Novice or Expert.
Test Booklet

Free.

Low Price. High
Value.

INSTRUMENT
IN CASE, 60 -
MULTIPLIERS,

EACH, 6 6
COMPLETE

RADIO OUTFIT

£4:19:6
PARCELS of useful oddments for the
junk -box. Coils, Magnets, Wire, Chokes
Condensers, Switches, etc., worth a lot more
Clan 10 lbs. 7 .. or 7 lbs. for 5 post free.
British Isles only.

1,000 other Bargains in our new Sale
List P.W. Send addressed envelope for this

money saver.

ELECTRADIX RADIOS,
218, Upper Thames Street, E.C.4

TECHNICAL NOTES
(Continued from previous page.)

Why Bother ?
Before leaving the subject of the output

stage and the loudspeaker, I should perhaps
say that many people give themselves a
lot of unnecessary trouble by choosing a
speaker *hid' is unsuited to their receiver
and which' is, in any case, unnecessary for
their requirements.

For instance, I have seen people using a
set in quite a tiny room with a- large -
moving -coil loudspeaker which, if properly
operated, would be sufficient to fill a room
ten times the size. Needless to say, in sonic
cases the receiver is totally inadequate
for the speaker, with the result that this
hefty loudspeaker is being half-starved and
putting up in consequence a wretched
performance.

If they had had the wisdom to choose
a speaker suited to the 'requirements of
the room, which would also have been
!Mich more suited to the output capacity
of the receiver, they would have killed

FREE FREE
NEXT WEEK

ANOTHER

GREAT GIFT
NUMBER

containing the

SLIDER LOG
Invaluable to every set owner
ORDER cc D II USUAL

NOW An PRICE

*

two birds with one stone by getting repro-
duction which was not only better in itself
but better suited to the requirements.

Remember this when you are eonsider-
ing the use of a particular speaker for a
receiver. It is no use being foolishly
ambitious and choosing something which is
altogether beyond your :requirements and
which you haven't the means of operating
under its best conditions. To use a commer-
cial phrase, it is like liaying:` champagne -
taste and beer money." . , .

Induction Motors.
Several readers have asked me whether

there is any advantage ire using -an A.C.
synchronous gramophone. Motor instead
of an ordinary A.C. induction motor or a
universal A.C,-D.C. motor with com- .
mutator.

As regards. the last-named, I would
certainly advise you, if you definitely want
to work on A.C., not to go in for the univer-
sal type of motor. The induction type
or the synchronous motor is preferable
since there are no sparking contacts to
cause interference in the amplifier. 

The induction gramophone motor is ex-
tremely silent, with freedom from mechanical
vibration. The main advantage of- the
synchronous motor is that it tune at a
precise speed and does not, therefore, re-
quire rnechan!cal regulation of speed.

1 GRIP . 11)

Strong spring and
wide self - adjustment.
Side entry with Bel-
ling -Lee patent grip
for flex. 12 indications
and 6 plain colours.

The "BOWSPRING "
gives strong pressure
over a far wider range
off diameters than any
plug we have so far
tested.
Write for "Radio Connections

. I
"Advt. of gelling & Lee, Ltd. Cambridge Arterial

FOR EVERY RADIO CONNECTION

Road, Enfield, Middlesex.

THIS H.T. BATTERY

LASTED 22 YEARS
User Forgot He Had It

RADIO'S GREATEST ECONOMY

" I have had this battery in use .2!, years,
and it was so trouble -free I lot got all
about it with rather disastrous results,
there being only 30 volts left."

C.H.P. ( London).
Here's a man who thought it " disastrous " that

his battery gave out ! Of course, the STANDARD
PERMANENT H.T. Battery needs attention oc-
casionally, say every year or 18 months. But the
replacement is merely a matter of changing cart-
ridges at a few pence Each ---and you can do it
yourself quite easily. Think of the money saved
before and after. The STANDARD is a special
adaption of the famous Leclanche principle which
recharg:s itself when the set is shut down. giving
Level current and Better reception for much less
money. We sell direct and Guarantee your satis-
faction, whether you pay cash or deferred terms.
Why not write now for cur interesting Free Booklet ?

Model H5
126 VOLT STANDARD BATTERY

No. 3 size. 84 500 titilh imp capacity.

Cash 3718 or delivered on 5(
Price 1st payment of

STANDARD BATTERY CO. (Department P.W.),
134-188, Shaftesbury Avenue, Lordott, W.0.2
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TELSEN
SELF-SEALING
CONDENSERS

represent a very defi-
nite advance on current
condenser practice.
Only the highest quality
foil paper and the finest
linen tissue are em-
ployed, each individual
plate being self-sealing
and the case itself
finally triple - sealed
with a newly -discovered
bitumastic compound,
for permanent effi-
ciency. Every con-
denser is subjected to
rigorous tests up to
Post Office and
Admiralty standards,
the exclusive method
of construction making
them genuinely non -
inductive. They give
the highest insulation
with complete freedom
from breakdown -
built for lasting effi-
ciency under all
conditions.

SELF-SEALING
CONDENSERS

MICA CONDENSERS AND GRID LEAKS

TELSEN MICA CONDENSERS
Adaptable to flat and vertical mounting. H.F.
fosses, even in the larger sizes, have been virtually
eliminated. Grid leak clips supplied free with the
smaller capacities.
In capacities of from .0001 to '002 mfd. 1/.
Also '006 mfd. 1/3

TELSEN
PRE-SET CONDENSERS
Give widest variation between maximum and min: -
mum capacities, and exceptionil range of selectivity
adjustment when used in the aerial circuit. High
insulation with low loss. In mfd. cape.
c ;ties of from .002 nias'1 and .aoo25 , 1/6to '0001 max.) and .000095 'min.) -

TELSEN GRID LEAKS
Absoratel.) silent and practically unbreakable, the
iesistauce being unaffected by the application of
different voltages. Guaranteed completely
woe -inductive. Produce no capacity effects.
Im capacities of from 5 to niers. - 1

TELSEN TAG CONDENSERS
Aw, Of compactand sturdy

-1 construction. May be
mounted on either in-

sulated or metal panels.
Tags enable the con-

densers to be connected
to any other components,

either directly or by sol-
derinz. H.F. losses are

negligible. hi capacities of
.0001 mid. to -002 mfd. .

TELSEN
SELF-SEALING
BAKELITE CONDENSERS
Specially designed roe 2 -way fixing.
Cap. MM. 500 Volt Test

.01 . 1 6

.01 - 1.9

.1 - 1 9
.25 .. 2 -
'5 - 2 3

1.O . 2 3
2.90 . 3 -

low Volt Teit
2 6
2.9
2.9
3.
3 3
3 6

TELSEN SELF --SEALING
BLOCK CONDENSERS

In metal canes with. soldering togs . . .
Cap. Mfd 500 Volt Test 1000 Velt Test

4-00 - 5.6 9
f-00 - 8.'- 14 6
6-00 - 10 6

RADIO
ANNOUNCEMENT OF THE TELSEN ELECTRIC COMPANY, LIMIT_ED, ASTON. EtIRMINCHAM

COMPONENTS FOR LASTING EFFICIENCY
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SETDis,Goo
desOOveel,

A

give yours best
Your set may bring you all the stations of Europe, but what
use are they if you can't hear the programmes. The
loudspeaker is always the trump card-it makes or mars
your enjoyment.

Therefore, however much care and money you may expend
on improving and modernising your existing .set, or in
building a new one, be ABSOLUTELY SURE that your
speaker is the best there is-in other words be sure it is
a Blue Spot Speaker.

Blue Spot Loudspeakers, one and all, -represent the very
highest attainment in the science of musical reproduction
for wireless programmes. Ask your dealer to let you hear
a Blue Spot Speaker and advise yob. which model will
best suit your requirements. A full descriptive brochure
No. P.W.62.S. will be sent post free on request.

...

/70,70.074ks.\\:,

BLUE
SPOT
100D
52/6

ZHE IBRITI/111 FIVE flIVILVIDAtFANT ITD
BLUE SPOT HOUSE, 94/96 ROSOMAN ST., ROSEBERY AVE., LONDON, E.C.1.
Telephone : -Clerkenzvell 357o. Telegrams : " Bluospot, Isling, London."
Distributors for Northern England, Scotland and Wales : H. C. RAWSON
(Sheffield and London), Ltd., zoo London Road, Sheffield ; zz St. Mary's
Parsonage, Manchester; 44-46 High Bridge, Newcastle; 37, 38, 39 Clyde Place,

Glasgow.

.POPULAR WIRELESS
- specifies

BLUE SPOT SPEAKERS
for the New

JAIRSPRIT-E"
We agree that a Blue - Spot
Speaker will set the seal of per-
fection on these first class receivers

FOR THE BATTERY MODEL
we recommend

BLUE SPOT 100D
because of its wonderful flexibility and
purity of tone. It has exccilent bass
reproduction without boorniness: .It re-
produces the entire ,music`al scale with
ease. t It requires but `a small input for
efficient work and no matching trans- .

former is necessary.
CHASSIS ONLY (rooU) 32.6
CABINET (OAK IooD) 52/6

FORTHE ALL -MAINE MODEL
we recommend
because this is the most
wonererful Moving -Coil
Speaker in the industry.
Its richness and depth of
tone, its almost miracu-
lous range and purity,
its perfect quality of re-
production for speech
and music have aroused
intense enthuiiasm.
99 P.M. is an event, a masterpiece-you
must hear it to understand ifs worth.
CHASSIS 59/6
CABINET (Walnut 32 P.M.) 87/6

BRITISH MADE

99 P.M.
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