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The Test Facilities

THAT

Engineers depend on

The Universal Avometer gives no less than 36
Y SIGHT ranges of ldirccl ;eadipgs (A.C.'Igl::d D.C) of
§ current. voltage and resistance e movement
THEY PLEASE BY SOUND’ d lsbdead beat“and a mlrr%‘rhon tl}:] Jlmch sccalj
"y . ! obviates parallax errors e world s largest an

ENRAPTURE B most important radio and electrical undenaskmgs

AND SAVE YOU POUNDS. 1 | depend on the unfailing precision of the Universal

Avometer. It ‘is the ONE instrument that

[ ] ] facilitates EVERY test.

2 Valve = . £7.15.0 A - 3 WRITE FOR FULLY DESCRIPTIVE PAMPHLET.

. AUTOMATIC COIL WINDER & ELECTRICAL EQUIP-
3 Valve -« . £9. 9.0 i , ’ MENT Co..Ltd Winder House,Douglas St. London,5.W.1

CONSOLE - 12} Gns. e B6 RANG UNIVERS AL
®

ALL-MAINS UNITS - 36-rangé Universal
FROM £1 .1.0. : Avometer ...... 12 Gus.
° Also the 13-range D.C,
ROITISH MAD: g [Avometie ol NI RN 8 Gns.
.F, & H, BY RTON, PROGRESS WORKS, WALSALL. LNPs ReCOT/CAaGmI AR E

For many purposes Electro-
Iytic Condensers are
invaluable ; for most pur~
poses Dubilter Electrolytic
Condensers are essential.
The new Dubilier Booklet

is very informative. Wnite :
for a free copy. ; : GIVES H.T. CURRENT
: FROM L.T. BATTERY !

Merely connect to an ordinary 6 or 12
volt L.T. Accumulator and you are
8 mid. 5/6 each assured of perfectly smooth, reliable
H.T.and G.B. currents. Very simple,
generates pure D.C. Silent in opera-
tion. Mode]s to suit all long and short
wave receivers. Prices from £8.

Write for full details!

ROTAX LTD., RADIO DEPT. 1,
WILLESDEN, LONDON,N.W.10,

4mtd. 4,6 each
6 mfd. 5/- each

ELECTROLYTIC
CONDENSERS

k DUBILIER CONDENSER CO.(1925)LTD., DUCON WORKS, Victoria Rd., N. Acton, London, W.3

f— T S N R S RIVEREY v 1. enlele v Sel Dains e —e
No. 797. Vol. XXXV, No. 23. Copyright. Registered as a Newspaper

for transmission in the United Kingdom,


http://www.cvisiontech.com
http://www.cvisiontech.com

ADVERTISEMENTS,

THE WIRELESS WORLD DECEMBER 7TH, 1934.

THE BA

TERY

for the enthusiast!

As ‘a wireless enthusiast—a constructor, repairer, service
man — you will understand the necessity of a good
accumulator with present-day high efficiency sets.

For years of satisfaction you cannot better the C.A.V,,
the pioneer British battery. Such famous firms as
COLUMBIA, H.M.V., MARCONIPHONE, McMICHAEL,
MURPHY, ORMOND and PORTADYNE have chosen it
season after_ season. That seems to be -a sensible reason
why you should make it your choice next time.

MASS PLATE
With discharge indicators
Type SGM 2volt 20a.h. 4/6
Type MGM _ 2volt 45a.h. 8/6

ACTON GLASS
With discharge indicators
Type2NAG5 2volt 24a.h. 8/6
Type2NAGT Zvolt 36a.h. 10/6
Type2NAGY  2volt 48a.h. 12/6
FREE. A useful little notebook with morocco- | Type2NAGIL 2volt.60 a.h. 14/6
grained cover will be sent to all sending for | Type2NAGI3 2volt 72a.h. 16/6
detalls Of C.A.V. Radio Batteries. . * These prices are not applicable in

C. A, VANDERVELL LTD. , (DEPT. W.I. )s the Irish Free- Stute.
WELL STREET, BIRMINQHAM, 19,

—————

GIVE THE GREATEST PLEASURE . GIVE Pl AVF R S

sttt

the: best is within reach of one's 22 f:t ; ::
purse . . . And no lengthy .’-ﬂ%ﬂb C’a)szu/

v i P2
e e meeded, o heePY | OO B8 49} I00™ 410 I50"~73
and easy decision is “'Player’s”— o e i A ’
they give the greatest pleasure: 502 TOBACCO Miustrated betw 40:44

Tk

NCC 257

Mention of ** The Wireless World,” when writing to advertisers, will ensure prompt aitention,
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for

UNIVERSAL VODEL (Typ: B.P.U.

better
radio at

Christmas Ng = )
usea W iU
J.B. ‘LINACORE’

At Christmas, more than at any other
time, your radio entertainment musi
be atitsbest. Souseal.B.‘Linacore’
tuner for your set—it gives a 3-valve
set performance equal to a Superhet.
There are three models.

Send 4d. in stamps for a copy of * VIVID RADIO'—a large broad sheet with
three full size blue-prints o help you incorporale a Linacore {uney in your sel.

JACKSON BROS. (LONDON) LTD., 72, §t. Thomas Street, London, S.E.1. Tel. : Hop 1837.

Mevition of ** The Wireless World,”" when writing to advertisers, wiill ensur: prompt attention.
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“Alike as two péas" has long been a simile for

uniformity of appearance, but the uniformity of

T.M.C-HYDRA condensers goes far beyond looks.

T.M.C.-HYDRA condensers are uniformly efficient.

Every one is stringently tested for capacity and

insulation resistance—you can be quite sure that

every T.M.C.-HYDRA condenser offered for sale -
has passed its tests with flying colours.

or Chriskmas

H you would like to make this an outstanding
Christmas in your wireless experience, buy a Blue
Spot Super Dual Speaker. By fitting this speaker,
which is not only amazingly sensitive but which
responds to a frequency band twice as wide as that
of a normal speaker, you will bring out of your set
qualities which you did not know were there. To
hear the Blue Spot Super Dual is a new experience.

JBLUE SPOT SUPER DUAL]|

Two movements concentrically mounted, the larger cone being
completely free-edged. Frequency response 40 to 10,000 c.p.s.
Buss frequency resonance at 32 c.p.s. (inaudible). Transformers
and Input Filters tapped for Universal matching. Very powerful
magnets give a high degree of sensitlveness, and even the most
powerful amplifier will not overload the loudspeaker.

Prices: Permanent Magnet Model - - - - £E£11.11. 0
f Energlsed Model - - - - - £8. 8.0

| BLUE SPOT “STAR” |

A really outstanding speaker glving a remarkable degree of
naturalness in reproduction. It has a wonderful magnet,
die-cast chassis, novel exterior suspension, independent on/off
switch, and many other features.

Price 70/- Cabinet Model in walnut and chromium, 98/-
Blue Spot Remote Volume Control and on/otf Switch, price 10/6

| BLUE SPOT PICK-UP |

This model presents many attractive features. Tracking error
is reduced to the minimum. The head lifts back for necedle
changing, eliminating risk of damage to records. Perfect repro-
duction of all frequencies without overloading. Screened leads.
An earth comnection provided. Special Volume Control giving
_sitent and distortionless adjustment.

Price £1. 7. 6, or without Volume Control £1. 1. 6

Theyarespecified for the NEW SINGLE-SPAN
BATTERY FOUR described in this issue.

T. M. C.

BRITISH MADE

HYDRA

C O N D E N S E R S

* The special method of sealing em-
ployed in T.M.C.-HYDRA condensers
absolutely prevents the penetration
of moisture and so maintains their
high electrical properties.

Write for a copy of the new
illustrated price list.

T.M.C.-HARWELL
(SALES) LTD.

Britannia House,
233 Shaftesbury Avenue,

London, W.C.2 THE BRITISH BLUE SPOT CO. LTD.
(A few doors from New Oxford Street) Blue Spot House, 94/96, Rosoman Street,

] ., Telephone: Temple Bar 0055 (3 lines) . ,Roswe" Avanue;LondoniE. C:1:
- - Distributors for Nocthern England, Scotland and

North Wales: H. C. RAWSON (Sheffield and
London} Ltd., 100, London Road, SHEFFIELD;
22, St. Mary's Parsonage, Manchester; 177,
... Westgate Road Newcastle-on-Tyne ; 37,.38, 39,
" Clyde Place, Glasgow; 45, Springbank, Hull.

Made by  TELEPHONE MANUFACTURING Co.Ltd

Mention of ** The Wireless World,” when writing lo advertisers, will ensure prompt attention,
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PERMEABILITY TUNER

3-Gang (8P100) £3 -7 -6 4-Cang (8P101) £4-5-0

PERMEABILITY
TUNING

-

Permeability tuning is here—
a new tuning System | Varley’s great improvement on
the old system of variable con-

fhat WI“ g'reaﬂy improve denser tuning that has held
unchallenged sway for 12 years!

; . What a difference it could make
your I"adIO recephon to your set—giving you better
radio entertainment than you have
ever had before. Be one of the
.1 _ first to use this great new Varley
al ey - tuner. Write for full information

to-day.

(Proprierors: Oliver Pell Contral, Ltd)

VARLEY (OLIVER PELL CONTROL LTD.), BLOOMFIELD ROAD, WOOLWICH, LONDON, S.E.18. Tel: Woolwich 2345

Mention of ** The Wireless World,"” when writing to adverlisers, will ensure prompt atlention,
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“IF IT ISN'T ‘ATLAS’

WITH THE EXCLUS“I'VE
SPECTRUM TUNING AND”
TILTING DIAL-175 noT up TO DATE

says this veteran hsfene'

Pats. Pending

O - other receiver in the world gives C
N DEPOSIT

you such luxuriously perfect superhet
performance PLUS these THREE ESSENTIAL
AND EXCLUSIVE “ATLAS” FEATURES—
“SPECTRUM TUNING,” the simplest and
onlv certain station identification system
vet. devised, TILTING DIAL, a unique
consnderahon of your" comfort, and the
superb “ATLAS” CABINET, the finest
example of cabinet crafismanship you
have ever seen. Words cannot do justice

Prices do not apply 10 I.F.S.

Everything you want
in RADIO

1 Stages, 5 Valves, 8 Functions

For 4.C. mains.

Moving Coil Speaker.
Band Pass Tusing.

THE WIRELESS WORLD

to the new “ATLAS 7-5:8” Superhet—the
sensation of Olympia. You must see, hear
and test it for yourself. A\sk- your -dealer
to-day for a FREE demonstration: and

INSIST ON “ATLAS.”

VOTED THE BEST
VALUE IN RADIO

in * Evening Chronicl¢ >’ Ballot,- Northern Radio
Exhibition, Sept., 1934.

H. Clarke & Co.
@fjer) Lid, Patri-
croft, ‘ Manchedter.
London : Bush Hous,

Messes. H, Clarke & Co. (M/L‘f) L., Palncmﬂ Manchester,
Please send me full details of the new * ATLAS 7-5-8."

Full Automatic Volume Control.
Tone Control.

Npise Suppressor.

Self-Contained Aerial.

Sockets for Pick-Up and Extra

peaker.
Guaranteed for 12 months.
H.P. Terms: 32[6 deposit and

12 monthly payments of 25!/- each,

PLUS

“SPECTRUM TUNING”
TILTING DIAL and the
WORLD'’S FINEST CABINET—

THE THREE VITAL EXTRAS
EXCLUSIVE TO -“ATLAS.”

w.C2
Blasgow : G.E.8, Co,

Name

Address...
31/14

Ltd., 38 Oswald St,
LP.S. Distributors:
B. Marks L#d, 27

Uppar - Litfey St

Dublin.

PDLLCET

SPECIFIED

without alternative
for the

NEW SINGLE-SPAN
BATTERY-FOUR

Also made

in 2 gang

(2 X .00016)

Price 10/6

£y /

POLAR TYPE ‘E’” CONDENSER
Constructed on STEATITE  base.
All banks of vanes soldered together .00016
and made of chemically cleaned hard
brass. Silent rotor connections. PRICE 5/- -

Recommended POLAR-N.S.F. Components

POLAR-N.S.F. RESISTORS
Constant and noiseless in oper-
ation. Wire Ends Standard
R.M.A. Colour Code, ° .
One Each of following required
10,000 ohms 1 watt

i —
25/0008 SRR :
100,000 , 1 / = each.
1503600, o i Ny
250,000, ,, "5

POLAR-N.S.F. TUBULAR CONDENSERS

Non-inductive. High Grade
paper dielectric. Wire Ends.
Tested to 1,500 V.DC. Working
- 350 V.DC.

1 required .x mfd. 1/4 ea.
bd el el /303
2 005 ;. 1/3%,
3 , 000X i,

RS MER e
L e .

@ SEND FOR NEwW
POLAR ILLUSTRATED
CATATLOGUE

WINGROVE & ROGERS LTD. |
188/189, Strand, London, W.C.2
'Phone: Temple Bar 2244,
Works : Old Swan, Liverpool.

K&\ 6099

‘Mentfon” of *" The Wirkless Woild,”” iwhén wrifing to advertisers, will enSuve prompt attention.
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Do You Know
That You Can
install a |

ROLA
EXTENSION SPEAKER
in a Few Minutes?

Itis essential thatthe Speech Coil impedance
and general characteristics of the Extension
Speaker match the speaker in the factory
made receiver. ROLA SUPPLY THE
LARQE MAJORITY OF RADIO MANU-
FACTURERS SO THAT THERE IS A
ROLA SPEAKER EXACTLY SUITABLE
TO YOUR NEEDS. Any attempt to utilise a
speaker with a large number of transformer tappings
may resull in poor cuality -reproduction both in the
receiver as well as the extension speaker. THE
REASON. 1S, OF COURSE, THAT BY
THIS PROCEDURE ONLY A PORTION
OF THE OUTPUT TRANSFORMER IS
BEING USED ON ALL TAPPINGS.

- : ROLA
DUST - PROOF
CONSTRUCTION

New Dust-ProofFliter

- Assembly,
radically new
Spider Con-
struction and
Domed Centre
Cap in Apex of
Cone, are features of
the Rola FR6-P.M.
and F6-F.E. models
which set new stand-
ardsinmaintainedper-
formance supremacy,

IMMEDIATE DELIVERIES
NOW AVAILABLE

—

EXTENSION
SPEAKER
MODELS
(1009 Dust-proof
Construction)

Mocodel FRS-P.M.M. without transformer ......... 32/-

Model FR8-P.M. with transformer as per our
Extension Speaker Broadsheet.................. 39/6

CABINET MODELS

Model 1. Complete with FR6-P.M.
Speaker with transformer. as per our

Extension Speaker Broadsheet............ X£3.10.0
Model 2. Complete with FR6-P.M M.

Speaker (without transformer)...........0 X3. 2.6
CABINET alone {with Celotex sounding

board attached) .............................. X£1.10.0

® JUST PUBLISHED

Your dealer has a copy of the Rola Extension
Speaker Show Card giving the correct Rola
Extension Speaker for your factory-made
receiver. Ask tosee it or alternatively write
direct ta Rola(Dept. W, W.,)for the Extension
Speaker Broadsheet just published.

LA

the Worlkds Finest Reproducers
THE BRITISH ROLA CO., LTD.

MINERVA ROAD, PARX ROYAL, N.W.10
“Phone: Willesden 4322-3-4-5-6

No owner of an Eddystone Kilodyne need suffer from
deep depressions. The set will pick up short-wave
transmissions from all over the world and must be
handled to appreciate its wonderful capabilities. Unlike
many “All Wave” receivers, the Kilodyne is not an
ordinary set adapted afterwards for short-wave working,
but an instrument ‘designed for efficient short-wave
reception as a first consideration and adapted later for
the higher wavelengihs. The features of the design
are ease of opsration, an excellent slow-motion open
vision tuning control, freedom from objectionable body
capacity efiects, even on the shortest waves, no spo?s
in any waverange, and smooth and definite reaction
everywhere. Ideal for world-wide reception ‘of
short-wave programmes.

COMPLETE KIT OF PARTS FOR BATTERY OR AC.
MAINS WORKING :—Four valve stases. S.G. Det. L.F. Pentode.
Rigid one picce diecast aluminium.chassis, batileship grey cellulose
finish. Bakelite wood finish panel. Automatic grid bias. Drop fed.
decoupled H.T. Genuine one-dial tuning. ~ Gramophon: P.U.
Terminals. Waverang: 13/82 metres and 260{510 metres, but
adaptable 15 any other wavelength up to 2,000 metres if required.
Complete with erection and instruction booklel. Price does not include
valves or cabinet, but A.C. Model includes M.C. Speaker.
PRICE—-BATTERY MODEL .. £6-19-6
A.C. ALL MAINS MODEL £13-0-0

A.C. Mode! includes M.C. Speakor.
Folder K.W.6 free on request.

STRATTON & CO. LTD., Bromsgrove §t., BIRMINGHAM.
London Servics Depot:

WEBBS3’ RADIO STORES, 14, Soho St., Oxford St.,, W.1.
Telephone : GERRARD 2089.

Qlasgow Service Depot:
JAMES R. HUNTER, 138, West Nile Street.

KILODYNE

HAS PICKED UP
THE ENGLISH
SHORT WAVE
STATION ON AN
EDDYSTONE
XKILODYNE
' AND IS HIGHLY
AMUSED TO
HEAR THAT ONE
©OF - HIS DEEP
DEPRESSIONS
HEAS JUST
REACHED
ENGLAND.

Three views
of the
Kilodyue 4.

Mention of ‘* The Wireless World,” when writing to advertisers, will ensure prompl allention.
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“A topping Christmas present,Dad

| bet youll use it as much as | do.though!”

The eyes of the Radio enthusiast will sparkle with

delight at the sight of a Pifco ROTAMETER De 'R%I“L":'JEX}E_.R
Luxe. This wonderful instrument enables every o b Sy
kind of test to be made and saves much valuable 5 555" o1
time in the tracing of Radio faults: -Itis finished in 3. 8.100 volts
black bakelite, and supplied complete with leads, 4. 0-400 voits

' i : 5. 0-10 1l eres
in velvet-lined case. The turnof aknob bringsthe g 5754 z!!";g:“geres
required scale into operation. 7. 0-250 milliamperes

8. Resist/valve test

See this Radio necessity at your dealers or write for the new Testmeter g Plug-in test for

Folder to PIFCO LTD., SHUDEHILL, MANCHESTER
Charing Cross Road, London, W.C.2.

virce ROTAMETERS

PIFCO ON THE SPOT WILL TRACE YOUR TROUBLES LIKE A SHOT

or 150. valves d

ELECTRIC
GRAMOPHONE
MOTORS

TRUSPEED-AC

T TaE———

100/250 Volits

tt ' . !%’a':'.r‘:-"‘_'l. .

The most powerful A.C. Machine
offe're'd_ for gramophone work
The only.self-starting A.C. motor
in which the speed cannot vary

Other models include :—

Write for TRUSPEED-DC for DC. it
ooklet r a rce 67/6
Fxees Roghlp UNIVERSAL for AC.*and DC.
AG. 490 “circuits Pricc 99/6
- All fitted with automatic stop switches

THE BRITISH THOMSON-HOUSTON COMPANY LIMITED, RUGBY, ENGLAND

Mention of “ The Wireless World,” when wriling to advertisers, will ensure prompt attention,

A.C. AMPLIFIER

Complete with Mullard Valves

354V

£4!]

For gramophane or

VP4 ACO44 W3

microphone

use, and for local station radio
reception of sound or vision.
Audio-frequency response: 12 to

30,000 cycles with zero decibel loss.

Triode anode-bend detector and
approximately 3-watt undistorted
output,

Adequate H.T. available for ener:
gising a moving-coil speaker,

Cash with order on 7 days’ approval.
FOX'INDUSTRIALLTD., 29, DingleyPlace, City Rd., London, E.C.1

Tel.: Clerkenwell 6039 M.C.B
It describes the methods of measuring receiver perform-

By Roy M. Barnard, B.Sc., A.M.1.R.E.
ance and provides provisional standards as a basis for
PRICE 4/6 net
By post 4/9
From all booksellers or direct from the Publishers
ILIFFE & SONS LTD., DORSET HOUSE. STAMFORD STREET LONDON,S.E.;

Size: 103" x 63" X 71” high.

Although primarily designed for the benefit of the radio
service engineer, this concise handbook is also of practical
value to the amateur experimenter.

judging performance. Measurements of sensitivity, selec-
tivity and fidelity are explained at length and the interpre.
tation in estimatingreceiver performanceiscarefully setout.

Details are given of up-to-date methods of receiver testing
with full descriptions of commercial signal generators
and their application to the adjustment of modern
superheterodynes and " straight “ receivers.

Complete with fifty-three illustrations and
diagrams, summaries of method, four appendices
and a general index.

W.W 19
——

FIFTH EDITION

—Revised and
Enlarged

HANDBOOK of
TECHNICAL INSTRUCTION

for

WIRELESS TELEGRAPHISTS

By H. M, DOWSETT, M.ILE.E_, F.Inst.P., M.Inst.R.E.

Provides a complete theoretical course for students wishing to qualify fer
the Postmaster-General's Certificate of proficiency. Additional chapters
included in this new edition are those on Echo Sounding Apparatus, Short-
. Wave Marine Transmission and Reception, Marine Telephony and Band
Repeaters—all recent developments which concern the sea-going operator.
All sets in general use (Marconi, Siemens, Radio Communication) are also
described.

. PRICE 15/—'net. By post 15/9

Obtainable from all leading booksellers or direct from the publishers
ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD SFREET, LONDON S.E.

w.w.g6
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RADIO
DATA
CHARTS

SERIES OF ABACS

providing most ol the essential
Data required in Receiver Design

By
R.T.BEATTY,M.A., B.E.,D Sc.

Reprintea from
*The Wireless World”

(19390,

“Radio Data Charts” pro-
vide designers of wireless
apparatus with a ready and
convenient means of solving
problems without having
recourse to complicated
formula and mathematics.

By the use of the charts
§it is possible to tackle all
the more familiar problems
in radio receiver design,
such as, for example, finding
the relationship between
inductance capacity and
frequency, and working out
the design of high frequency
transformers. Ali  keen
amateurs will appreciate
this helpful book.

(39 CHARTS and more than
5o Diagrams)
Price 4/6 net
By post 4/10

Published from the Offices of
« THE WIRELESS WORLD *»

From all leading Dbooksellers or dilrect
irom the Publishers

ILIFFE & SONS LTD.

Dorset House,
Stamford St., London, S.E.1

W.W.o3

Bt b e e e o e S

NEW
TYPES

ELECTROLYTICS
for the

CONSTRUCTOR
&

Originally designed to meet the
exacting demands * of leading
commercial. set manufacturers,
these electrolytics are now avail-
able for wuse in your own
receiver.

Special attention is drawn to
the Tubular Types “ A.T.” and
“C.” with their *“manufacturer’s”
facilities for ease of wiring and
mounuang. Use T.C.C. Con-
densers and give your set that
“professional look" —and

DEPENDABILITY.

ASK YOUR DEALER FOR
NEW T. C.C. CATALOGUE
OR WRITE US DIRECT

DRY ELECTROLYTICS — TUBULAR

Wl e

CAPACITY| WORKING PRICE
MFDS. VOLTAGE |[TYPE “AT | TYPE “C"

T s d.

2 200D C 2 e 2 6

10 50 D.C. 2 -3 2 %

20 50 D.C. 2 9 3 -9

25 25 D.C. 2 -3 2 6

50 12 D.C. 2 % 2 6

Type * AT " ‘with soldering tags. Type “C ™ one hole chassis fixing.

AQUEOUS ELECTROLYTICS

MaX.
| TYpENO. | CARACITY [ workiING | PRICE
' VOLTS.
8. d.
805 8 500 D.C 2 0.
802 16 430 D.C, 7 [1]
Inn aluminium cans—one bole fixing.
DRY ELECTROLYTICS
MAX.
TYPE | CAPACITY PEAK
WORKING PRICE
NO. MFDS. VOLTS, VOLTS l
s. d.
502 4 450 500 4 0
502 8 450 500 5 0
902 4 500 550 5 0

In aluminium cans—one bole fixing,

1.C.C.

ALL-BRITISH

CONDENSERS

THE TELEGRAPH CONDENSER CO LTD.. WALES FARM ROAD, N ACTON

@ 6047

Mention of " The Wireless World,” when writing to advertisers, will ensure prompt attention,
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* A DOUBLE SOURCE OF ENTERTAINMENT *

SR hre AR Ue

\ L

TWO INSTRUMENTS IN ONE!

Have this double source of entertainment in your home
in time for Christmas ! Not only the pick of the European
broadcast programmes but recorded music too—whenever
you like! Dancing when your friends want to dance;
your own chosen variety ; your own chosen concerts of
fine music, with great artists like Gigli, Paderewski,
Yehudi Menuhin, Neel Coward, Gracie Fields, ready at
your call. A/l this can be yours for only 5/- a week.

540A SUPERHET RADIOGRAM with Quiet

Automatic Volume Control fo prevent fading.
A beautiful all-electric Radiogram, for radio and records " too,
specially equipped to counter fading in districts where fading is
prevalent. It gives silent tuning between stations !

LISTEN TO THE TONE. Listen critically to the beautiful
tone of the 540A—the tone for which “His Master’s Voice”
instruments are famous all the world over. You get the true
character of every note—every instrument—every voice. You get
the original performance—faithful, flawless and complete.

You must have GOOD RADIO for Christmas.

Have the 540A in your own home for Christmas. Ask your dealer
to demonstrate. Send the coupon now and get the full specifi-
cation of this and other instruments in the ¢ His Master’s
Voice” range.

The Superhet 5404 Radiogram. 22 Gns. AC pnly. Model Five-
Forty, without QAVC, 20 Gns. AC. 21 Gns. DC. Any of these
models, small deposit and £1 a month.

Or with Automatic Record Change. Model Five-Four-Two. The
same instrument as the 20 Gn. Five-Forty, but fitted with auto-
matic record-changing mechanism to play eight 10 in. or 12 in.
records without attention. 27 Gns. or small deposit and 27/6 a
month. AC only. (Prices do not apply in I.F.S.)

‘To The Gramophone Company Limited, 1084, Clerkenwell Road, London, E.C.1

Please send me complete illustrated catalogue of the full range of * His
Master’s Voice” models.

NAME

ADDRESS
Please write .clearl! in ink in BLOCK LETTERS and put in.an unsealed
envelope, using 3d. stamp.

‘HIS MASTERS VOICE"RADIO

Mention of ** The Wireless World,”” when writing to advertisers, will ensure prompt attention,
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EDITORIAL

Receivers of To-day
The Case of the Loud Speaker

N this issue and the two numbers
which are to follow, readers will
find additional pages devoted to
an illustrated description of the

season’s receivers, summarising the
features of each model and indicating
special points of individual interest.
These issues will, we think, prove very
useful to our readers,as nowhere else
can they obtain this information col-
lected together in a convenient form.

In these issues sets and radio gramo-
phones will be divided up into cate-
gories for ease of reference and each
category will be arranged in alpha-
betical order under the names of the
manufacturers.

An Analysis

In the process of preparing these
pages it has come as rather a surprise
to find how very few manufacturers
design sets with the intention that the
loud speaker should be used separated
from the set itself. When there are
so many advantages from the listener’s
point of view in having two instru-
ments so arranged that they can be
separated and the speaker placed in
the most convenient position in the
room, it seems astonishing to us that
each manufacturer should not have
arranged that at least one of his models
should be so designed.

Many sets are provided with an
extra pair of terminals for an exten-
sion loud speaker, but this is not the
same thing. In such cases the manu-
facturers almost invariably have in
mind that the extension speaker would
be in use in some other part of the
house and listened to whilst the main
set was also in operation. There are
hardly any sets where the provision
for the extension loud speaker is.not
quite subservient to the rest of the
design, even though a good many now

COMMENT

make provision for turning off the
loud speaker contained in the set
whilst leaving the extension speaker
in operation.

It would be fair to say that in the
case of the large radio-gramophones
there is considerable justification for
incorporating the speaker or battery
of speakers in the same cabinet. In
the case of a battery of speakers,
connections, etc., might be unduly
complicated for separation, and
the solid construction of the cabinet is
such as to provide a good baffle and
freedom from box resonances. Never-
theless, even in such cases, although
convenience may dictate this com-
promise, the arrangement can never
be regarded as ideal.

Manufacturers seem rather too prone
to accept standardisation in a matter of
this kind, when it would be so easy to
try out public response by having a
model available where the loud speaker
was independent.

Advantages of Separation

The separation of the two units
would provide the user with oppor-
tunities, which "are not at present
available to him, to use improved types
of speakers with sets which would do
justice to them instead of being com-
pelled to use only the particular type
of speaker originally installed in the
set. Although this consideration is of
interest, there are many other im-
portant advantages which would in
nearly all cases result from ability to
place the loud speaker in the ideal
position in the room from the listener’s
point of view and to have the set
itself in such a location that it
could be operated conveniently. The
present position is that almost in-
variably ideal conditions of listening
are never achieved, for the reason that
in order. to be able to operate a set
the loud speaker, being a part of it, is
brought far too close to the listener.
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New Single-Span Battery Four

RECEIVER
of the battery-
operated type,
although ‘appar-

ently simpler than a mains

model, may set its designeran even more diffi-
cult problem, for not only are the valves
available less efficient but the power con-
sumption must be kept very small if the
operating costs are not to be prohibitive.

Even in these days of quiescent output

systems it is rarely feasible to provide as

large an output as that commonly asso-
ciated with even the smaller class of mains
set. It is not difficult, however, to ob-

tain an output in the region of 1,000 milli-

watts while still preserving economy, and
although the purist will justly demand a
considerably greater output for the finest
reproduction, it is sufficient for a high
standard of quality, provided that it is not
wasted by the use of an inefficient type of
loud speaker.

The two chief quiescent output systems
are Class “B’’ and QPP, and with them
it is possible economically to obtain maxi-
mum outputs of roughly 2,000 milliwatts

An Economical Four-valve Superhet Receiver

ECENT articles in ** The Wireless World ” have
contained details of the latest developments in
single-span tuning, which have been embodied in a
recerver designed for economical battery operation. The
points of special importance are the new
aerial filter and a novel reaction system.

By W. T. COCKING

and 1,000 milliwatts respectively. Al-
though not excessive, the current con-
sumption of the former is the greater,
simply because it gives a greater output.
Experience with the two systems shows
that it is difficult to obtain as good repro-
duction with Class *“ B’ as with QPP,
particularly at low volume levels, and the
distortion is often most noticeable on the
transient sounds of the piano. It is easy
to see the reason for this when it is
remembered that the two systems are
essentially the same as far as the anode
circuit of the output valve is concerned,
and are consequently likely to be on a par
as regards distortion at this point. The
essential difference lies in the input, for
grid current is permitted to flow in Class
B’ working but not in QPP.  Grid
current necessarily means that the pre-
ceding stage distorts, and although this
distortion can be kept at a low value at
the expense of anode current consumption
or amplification, or both, it cannot be com-
pletely eliminated. It is theoretically
possible so to arrange matters that the
distortion introduced by the driver valve
balances that caused by the output valve,
but it is extremely difficult to arrange this

—O 4150V
e 0+75V
-0 +60V
R4
~ s SPEAKER-PLUG
SOCKET
R1
7000 R2
SO 5
4 L2 L5
L3| 7
. : 2
0'0001252RC1 0'000122C
mid mfd
08— A
00Imtd \
2 P
E SPEAKER PLUG
WO HT
52?—0—“
= O +LT

Fig. 1.—The complete circuit diagram of the new receiver shows that reaction is controlled by

the variable resistance R7.
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satisfactorily in practice, so that we must
conclude that in its present form Class
“B” is less desirable than QPP from
the quality viewpoint.

The LF Equipment

We . decide, therefore, to employ a
quiescent push-pull output stage and with
one of the double pentode valves, such
as the QP21, an output of some 9oo milli-
watts is obtainable with an HT supply of
150 volts, and the quiescent current
consumption is no more than 6 mA.
When operated with its correct load
impedance such a stage is capable of
giving very good reproduction. It is
necessary, however, to take precautions
against parasitic oscillation, for should
this occur it will result in serious distor-
tion. Unlike the Class “ B’ stage, it is
usually easy to prevent parasitic oscilla-
tion with QPP, and the insertion of a
resistance of 150,000 ohms in the lead to
the centre-tap on the input transformer is
very effective. This. resistance is shown
as Ri1 in Fig. 1, and the only other pre-
caution needed is the use of by-pass con-
densers Ci5 and C16 across each half of
the output transformer primary. With
these simple precautions parasitic oscilla-
tion is a most unlikely occurrence.

The maximum input required by such
.a stage is 21 volts peak, so
that it is necessary to feed
it through a high ratio
transformer. The com-
ponent employed has a
ratio of 1-8 and is resist-
ance-capacity fed from the
preceding stage by the
25,000 ohms resistance
Rr1o and the 1 mfd. con:
denser C14. This stage is
the triode section of a duo-
diode-triode, and it need
give an output of no more
than 2.625 volts
peak. The valve it-
self gives an amplifi-
cation of 12.6 times
and consumes I.5
mA. with -1.5
volts grid bias. The
LF volume control
Rg is included in
its grid circuit and
functions on both
radio and gramo-
phone, while the
switch S1 permits
the change over to
be made.

On gramophone
S1 breaks the fila-
ment circuit of the
two early valves so
that they consume
no anode or fila-
ment current and interference from broad-
casting is avoided. The fidelity obtained
on gramophone is governed largely by
the LF transformer, and the overall res-
ponse curve of the purely LF equipment is
shown by the dotted curve of Fig. 2, At

A rear view of the set
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50 c/s the response falls by about .8.5
decibels and this is advantageous in that
it prevents the output stage from being
overloaded by frequencies which cannot
be reproduced at audible strength unless
the maximum available output greatly ex-
ceeds 1 watt. At high frequencies the
response is substantially flat up to 5,000
c/s and falls only 11 db. at 10,000 c/s.

Turning now to the radio side of the
equipment, the LF valve derives its input
from the output of one of the diodes which
functions as a detector. The diode is fed
with the modulated carrier by a winding
on the coil assembly L7, having one half
the number of turns of the tuned winding,
The load resistance R8 is given a value of
250,000 ochms and the by-pass condenser
Ciz is of 0.0001 mfd. capacity. A filter
comprising the HF choke Chr and the
0.0001I mfd. condenser C13 is included to
réstrict HF currents to their proper cir-
cuits, and the coupling to the LF valve is
completed through the o.1 mfd. cendenser
Ci1.

The preceding stage consists of a
variable-mu valve which is operated at a
fixed bias of zero volts. This is permis-

sible with a battery valve since grid current
does not flow until the grid potential is
appreciably positive with respect to nega-
tive LT. The coupling between the valve
and the diode detector comprises a three-
winding transformer L7, on which the

&)

basic winding is the tuned secondary.
Since the IF valve is of fairly high AC
resistance a I-I ratio between primary and
secondary gives the best amplification and
is satisfactory from the selectivity view-
point. A I-1 ratio between the secondary

a

with the coil screens removed.

455

and tertiary, which feeds the diode, also
gives the greatest amplification, but poor
selectivity. The best compromise is
reached with a ratio of 1-2, and with this
a stage gain of 58.5 times can be obtained
with good selectivity.

= 11
CRITICAL REACTION
»w + — -
2 ~0 GRAMOPHONE
o
Q o =
g i - - U \‘ N
z RADIO1 3
£ —10 ~C
‘L.;’J ‘\\ N |
N
% —20 I
a
v
A a NO REACTION]
- 00 1.000 0,000
FREQUENCY ¢fs

Fig. 2.—The fidelity curves of the complete
receiver are shown here for both gramophone
and radio.

The amplification obtainable, of course,
depends on the operating potentials of the
IF wvalve, and it was found that the
greatest amplification for a given anode
current consumption is obtained by using

a high anode voltage with zero gnd bias.

The full HT supply of 150 volts is accord-
ingly applied to the anode, and with this
the optimum screen potential from the
point of view of amplification is about 70
volts. By using a screen
supply of some 56 volts,
however, the amplification
falls by only g per cent.,
whereas the anode current
drops by 59 per cent., so
that the saving is well
worth while.  Actually,
the screen is operated from
the 60-volts tapping on the
HT battery, for the true
voltage will soon fall to
about 56 volts and remain
at this figure for the
major portion of its life,
The IF wvalve is pre-
ceded by a frequency-
changer of the heptode
type, the coupling con-
sisting of two coupled
tuned circuits of
band-pass form, but
actually loosely
linked for the sake
of selectivity. The
first circuit L5 is a
; transformer of 1-1
e — ratio, since the AC

resistance of the
heptode is fairly
high, and the
second, 16, is a
single coil. The
circuits are tuned
by the two air-
* dielectric trimming
condensers, €6 and C7 respectively,

and the coupling is provided by the
common capacity C8 of o.or mfd., the
10,000 ohms resistance R6 being included
so that there is a conductive path between
the grid and the filament of the IF valve.
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The intermediate frequency is 1,600
ke/s, so that to receive signals in the range
of 150 kc/s to 1,500 ke/s (2,000-200
metres) the oscillator need tune over the
range of 1,750 kc/s to 3,100 kc/s only.
This can be covered by a small variable
condenser in conjunction with a single
coil, so that waveband switching is un-
necessary. The tuned winding of the
oscillator coil assembly L4.is included in
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Fig. 3.—The sensitivity and second channel

ratio are shown by these curves. The use

of reaction increases the sensitivity over
ten times.

the oscillator grid circuit, -and tuning is
carried out by the 0.00016 mfd. condenser
Cs, the adjustable condenser C4 being for
the purpose of obtaining the correct mini-
mum capacity. The oscillator anode cir-
cuit includes the reaction coil, which is
coupled very tightly to the tuned winding
in order to secure maximum conversion
conductance. The oscillator anode itself
is operated at about 6o volts, and the
grid lead includes a 100,000 ohms resist-
ance R5 in order to obtain the correct
operating potential. The heptode screen
is taken to a 75-volts tapping, and the
anode is run from the full 150 volts, these
potentials having been found to give the
best performance with the valve selected.

Second Channel Interference

Owing to the use of a high intermediate
frequency, second channel interference
from any station within the tuning range
is an impossibility, and it can only occur
from stations on wavelengths below 100
metres. It is permissible, therefore, to
dispense with signal frequency tuning,
thus making the oscillator condenser Cg
the only tuning control and eliminating
any need for ganging. An aerial filter
which passes the required range of fre-
quencies and cuts off others may be used,
therefore, and the development of a new
type of filter was described in a recent
issue of The Wireless World.! 1t is
essentially a band-pass type of filter, and
the values of L1, L2, C1, C2, R1 and Ra2
are selected for an even response over the
range of 550 kc/s to 1,500 kc/s, with a
sharp cut-off at higher frequencies. The
response over the range of 150 kc/s to 280
kc/s, the long waveband, is maintained

4 The Wireless World, November 16th, 1934.
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through the agency of R3 and the coil L3.

The sensitivity obtainable with a re-
ceiver of this type is quite constant with
frequency save for two factors—the varia-
tion in efficiency of the aerial filter and

¢e change in effective stage gain of the
I

equency-changer. The latter is quite
small, but it falls off a little at the lower
frequencies, with the result that the shape
of the sensitivity curve differs somewhat
from the curve of the filter alone. The
carrier input, modulated 30 per cent. at
400 c/s, for the standard output of 350

LIST OF PARTS

1 Aerial filter (R1, R2, R3, C1, C2, L1, L2, L3)
Wearite
or set of parts comprising:
2 Paxolin tubes, jin. dia. x }in. long
1 bobbin (see text) i
2 resistances, 300 ohms, 1 watt
1 resistance, 700 ohms, 1 watt
1 condenser, 0.000125 mfd. | Accurate to within plus
1 condenser, 0.0601 mrd } or minus 5 per cent.
Quantity No. 38 DSC and 42 DSC wire
Mounting board, brackets, etc.

3 IF coils, LS, L6, L7 Wearite

or 3 Paxolin tubes, 1lin. dia. x {in. long Wearite
Quantity No. 32 DSC and 36 DSC wire

1 Oscillator coil assembly, L4 Wearite

or 1 Paxolin tube, 3in. dia. x 2}in. long Wearite

Quantity No. 36 DSC wire
(Goltone)
Variable condenser, 0.00016 mifd., €5
Polar Type "E
Tuning dial Eddystone 973
Compression condenser, 0.0001 mfd., C4 Colvern
Variable condensers, 0.0001 mfd.,  C6, €7, C10
Eddystone 908
Bulgin K6

-

W b -

w

Knobs

Screening cans, 2iin. dia. x 3}in. height
Goitone R9/37%

w

(Mains Power Radio)
Screening can, 3lin. dia. x 4}in. height
(Colvern) Goltone R9/322
Yariable resistance, 50,000 ohms, R4 Haynes Radio
(Bulgin, Colvern, Watmel)
Variable resistance, wire-wound, 50 ohms, with knob,
R7

- e -

Kabi—}, W. Lechner & Co., Ltd., .

61, Spencer Street,
London, E.C.1.
1 Tapzred volume control potentiometer, 250,000 ohms,

R9 Ferranti Type “PG"
(Claude Lyons, Magnum, Rothermel)

Resistances:

1, 10,000 ohms, 1 watt, RS, Erie

1, 25.0¢0 ohms, 1 watt, R10 Erie

1, 100,000 ohms, 1 watt, RS Erie

1, 150,000 ohms, 1 watt, R11 Erie

1, 260,000 ohms, 1 watt, R8 Erie
(Bryce, Dubilier, Ferranti, Graham Farish, Claude

Lyons, Polir-NSF, Watmel)
Fixed condznsars:
1, 0.1 mfd, tubalar, C11
1, 0.01 mfd. tubular, C8 TMC Hydra 717
2, 0.005 mifd. tubular, G15, C16 TMC Hydra T15
3, 0.0001 mfd. tubular, €3, C12, C13 TMC Hydra T3
1, 1 mid, CW4 TMC Hydra 25
1, 2 mfds., €9 TMC Hydra 25
(Dubilier, Graham Polar-NSF, T.C.C..

TMC Hydra T24

Farish. Peak,

Telsen)
Clix Chassis Mounting
Standard Type

2 vatve holders, 5-pin

2 Valve hotdars, 7-pin Clix Chassis Mounting Type
{Goltone)

1 Screzned HF choke, " Ch1 Bulgin HFs
(Wearite)

t QPP transfornier, ratio 1:8 Lissen LN5306

{(Graham Farish, Multitone)
QMB toggle switch, DPDT, S1 Bulgin $89
QMB tegele switch, 3-point, $2 Bulgin §87

Speaker plug -and socket, 3-way Belling-Lee 1119
Ebonite shrouded terminals, A., E., Pick-up (2)
Belling-Lee "' B’
Connector, 6-Wway ® Bryce
Battery cable, G-way, with terminals and spade ends
Goltone R59/472
Wander plugs, 2 GB+, 1 GB-, 1 GB-1, 1 GB-2
Clix “ A"

D b

- -

[+

GB8 battery, 4} volts
GB battery, 9 volts

GB hattery clips

HT battery, 160 volts
LT accumufator, 2 volts

fength Screened sleeving Goltone

oz. No. 22 tinned. coper wire, 6 plengths Systoflex,

wood, ete.

Wood panel, 14in. x 10}in.

Plymax baseboard, 9 x 14 x fin: Peto-Scoit

Screws: 20 lin. No. 4 R/hd.; 20 iin. No. 4 R/hd.;
4 Jin, No. 4 R/hd.; 1 lin. No. 6BA with nut
and washers,

Valves: 1 Ferranti VHT2; 1 Osram or Marconi VS824;
1 Osram or Marconi HD22; 1 Osram or Mar-
conj QP21

Loud speaker with universal or QPP transformer

W B.PMS2 Stentorian

C.A.C. Cahinets, Ltd.

Buigin No. 2

[ C Y

Cabinet
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milliwatts is shown by the solid line curve
of Fig. 3. This is without reaction, and
the effect of using regeneration is merely
to reduce the input needed for standard
output by a factor constant for all signal
frequencies.” Using reaction, the input
need be only one tenth to one twentieth
of the figures indicated by the curve.

The dotted curve of the same figure
shows the second channel ratio, that is,
the number of times an interfering station
must be stronger than the wanted one for
it to give the same output. The ratio
varies between 500 times and 3,000 times,
and as the wanted station will usually be
itself much stronger than any which
could cause interference, it can be seen
that the possibility of second channel in-
terference has virtually been eliminated.

The adjacent channel selectivity depends
entirely upon the IF circuits, and although
it is only of a moderate order when reac-
tion is not employed, it is unusually high
for the modest number of tuned circuits
employed and the high frequency at which
they operate. When reaction is used,
however, the selectivity 1s enormously in-
creased and becomes adequate for general
distant reception. This is well brought
out by the curves of Fig. 4, which show
the selectivity. both with and without
reaction. .

The Fidelity Curves

When reaction is not used the fidelity
is the same as on gramophone, save for
a slight loss of bass (about 1.5 db.) due
to the coupling from the diode, and for
some reduction in the high frequency res-
ponse, caused partly by losses in the detec-
tor cireuit and partly by sideband cutting.
The results obtained are shown by the
full-line curve of Fig. 2, and it can be shown
that for good reproduction up to some
6,000 c/s a curve of this shape is correct,
owing to the tendency of the loud speaker
in conjunction with the pentode type out-
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Fig. 4.—The selectivity, both with and with-
out reaction, can be gauged from these curves.
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put stage to accentuate the upper register.
The response on gramophone is actually
too good and will often have to be reduced
in the manner indicated later.

The use of reaction increases sideband
cutting, and so the high frequency res-
ponse deteriorates as shown by the dash-
line. The apparent increase in the bass
is due to 4o0 c/s being taken as the zero
level., In general, it will rarely be neces-
sary to use as much reaction as this, and
the use ‘of only a moderate amount of

Wireless
World

of the required range, for even the smallest
neutralising condenser is much too large.
If the screen grid is not at earth poten-
tial as far as HF currents are concerned,
however, its effectiveness as a screen is
reduced, with the result that the apparent
control grid-anode capacity is increased.
It becomes possible, therefore, to obtain
reaction effects by the simple expedient of
inserting an impedance in the screen-
circuit.

A variable resistance, R7 in Fig. 1, is
thus included in the screen lead and makes

457

a battery receiver, and simple diode AVC
proved ineffective in controlling the fading
of a weak station and incapable of pre-
venting overloading by a strong signal.
The difficulty is due in part to the inherent
delay in the AVC diode of a battery duo-
diode-triode and partly to the particular
value of the normal detector input in this
receiver. A pre-detector volume control
for use chiefly in local reception is in-
cluded, therefore, and takes the form of
a 50,000 ohms variable resistance R4 in-
cluded in the aerial lead.

QUTPUT VALVE
QP2l

[LF TRANSFORMER]

DETECTOR &
LF VALVE HD22

TUNING UNIT

IF VALVE

{l F TRANSFORMER
L7

vs24

= 2 =
FREQUENCY CHANGER )
VALVE VHT2

T WP

L 4

AERIAL FILTE.R

.
el
o S

[L6_IF COILS L5}

The positions of the chief components in the receiver can be clearly seen in this illustration.

reaction will give a better fidelity curve.
It can be seen, however, that reaction may
be employed not only for the purpose of
increasing the sensitivity and selectivity,
but also as a tone-control.

The method by which reaction is ob-
tained is unusual but very effective. It
is well known that feed-back occurs
through the grid-anode capacity of a valve,
and that it will cause instability if it be
sufficient. It would, therefore, be
theoretically possible to obtain reaction
simply by connecting a variable condenser
between the grid and the anode of the
IF walve. . This fails in practice owing to
the impossibility of obtaining a condenser

a very simple and effective reaction control.
The value of resistance required for self-
oscillation is some 60 ohms. All wire-
wound variable resistances of normal con-
struction possess some inductance, how-
ever, so that a lower value suffices to
produce oscillation.  Indeed, the resist-
ance is really of less importance than the
inductance, so that in this particular posi-
tion it is essential to employ the specified
component.

It may be remarked at this point that

. AVC is not fitted, since it was found im-

possible to.devise a method which would
prove of any practical advantage. Ampli-
fied AVC is really out of the question in

LIVING LESS DANGEROUSLY

SPEAKING at a recent meeting of the
Association of Supervising Electrical
Engineers, Mr. W. Lang, M.I.LE.E., dealt
with the gradual evolution of the safety
measures advocated in the I.LE.E. Regula-
tions for the Electrical Equipment of Build-
ings. According to Mr. Lang, the regula-
tions were originally framed mainly with a
view to avoiding fire risks and consequent
damage to property. It is only compara-
tively lately that the risk of danger from
electric shock has been taken seriously into
account, and it may be that too much stress
has been laid on this aspect of the subject,
and that the precautions required are un-
necessarily elaborate.
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ORD GRAFTING

By
RICHARD ARBIB

How the
Combining
of More than
One Record
is Achieved

OR wvarious reasons it is sometimes necessary to alter a word or note

in a gramophone record. This article describes the * sound surgery”

by which the exclusion of one sound and the substitution of another

can be achieved imperceptibly. The blending of separate records is
also dealt with.

HE average listener is unaware of
the gradual improvement that
has been made in the last few
years in the broadcasting and re-

cording of gramophone records.

As each side of a record has a playing
time limited to 44 minutes, it must be
of considerable interest to listeners to
know how the B.B.C. is able to give pro-
grammes of records often lasting a
quarter of an hour or more without an
interval, the change-over from one record
to another being imperceptible. Multi-
turntables are, of course, used in the
B.B.C. Studios, and it is understood that
an ingenious method has been adopted by
members of the B.B.C. staff to ensure that
the change-over is made without a break
when a work is being broadcast that is
recorded on two or more sides of discs.
The usual procedure adopted by B.B.C.
announcers is to play through the records
before a broadcast and note a distinctive
phrase, such as a drum beat, in each
record about a quarter of an inch from
the end. The needle is then placed on
the record just before this phrase, and
as soon as it occurs a stop watch is started
and immediately the record is finished the
watch is stopped; for example, we will
say that the time occupied is twenty-five
seconds. The next record of the work is
then placed on the tumn-table and the
stop watch started as soon as the needle
is slid into the first groove, and stopped
as soon as the performance is recom-

menced. This may give a reading of four
seconds, which shows how long it takes
to play the grooves on the beginning of
the record on which no entertainment is
recorded. The procedure which is then
adopted during the actual transmission is
that when the distinctive phrase on the
first record is reached a stop watch is
started, and when ‘it shows twenty-one
seconds the needle is lowered into the
first groove of the second record; thus,
immediately the music on oné record is
finished it should be carried on by that
from the second, and so on.

Recording Methods

Different methods are employed for
timing sections of records when composite
records are being made in the gramophone
companies’ studios, or records are being

.used for providing effects when an artist

is recording.

The general principles by which grame-
phone records are made have been
described previously in this paper (The
Wireless World, pages 143 and 144, March
2nd), but details of the latest achievements
of EM.I. engineers in transferring or
editing ‘‘ His Master’s Voice,”’ Columbia,
and their associated companies’ records
have not, we believe, been published
before. They have now constructed a
four-turntable desk, on which each turn-
table is driven by a. gravity motor to
ensure absolutely constant and correct

The new transfer desk at the E.M.I. studios,

where four turntables are available for the

purpose of grafting from two or more existing
records on to a master disc.

speed. Behind each turntable, mounted
vertically, is an 8in. circular scale cali-
brated with five hundred equal divisions,
so arranged that as the pick-up moves
across the record the pointer revolves
round the scale. This is accomplished by
having an extension fixed on to the pick-
up arm pivot, so that as the pick-up tracks
across the record the far end of the exten-
sion describes an arc. By an ingenious
wire and pulley system the pointer is
moved round without any appreciable
friction being apparent in the pick-up arm
pivot.

Each division on the scale is equal to
one ‘groove of a record. It is obvious,
therefore, that the pick-up arms are cali-
brated to a single groove of a record. The
engineers arc at the moment working on
a scheme whereby they will be able to
divide up a groove so that a single word
can be picked out without difficulty. This
has, in point of fact, already been done
in practice. A short while ago it was
decided to issue in England a record that
had been made in America by a comedian,
but on which he sung a word which was
not considered to be suitable for English
ears. As the gramophone companies are

-always anxious not to release any records

which are likely to offend any section
of the public, it was decided to pick out
the offending word and insert the sound
of a steamboat whistle. This was accom-
plished quite satisfactorily, and the revised
record was released.

The way in which a feat of this kind is
carried out is that a copy of the original
record is played through on the transfer
table and re-recorded on a new wax blank.
When the offensive word is reached, the
volume control operating the pick-up is
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Record Grafting—
momentarily turned down, and another
volume control in circuit with the pick-up
on another section of ‘the desk which is
playing the record of a steamboat whistle
is turned up.

A similar scheme was used when it was
found that a well-known musical comedy
star had made a mistake in one line of
‘the chorus of a popular hit. The artist
concerned had already left the country
on an American tour before the records
were processed. The musical committee
was in a quandary, as he would not be
able to repeat the performance for some
‘months, by which time the song would
be out of date. The engineers, by using
two copies, produced a new record by
grafting a line from the chorus that had
been sung earlier on in the performance,
in place of the wrong one.

At the Transfer Desk

It is in the editing of public perform-
ance recordings that the transfer record-
ing engineers excel. During the military
tattoos and similar events as many as
thirty records may be made by a mobile
recording equipment. These are then pro-
cessed and sample records played through
and the most interesting item selected by
a committee. These sections of the record
are then calibrated on the transfer desk
and re-recorded on to a new record, often
being linked together by a commentator,
who speaks from a separate studio.

Probably the two most famous ex-
amples of a recording engineer’s ingenuity

- ductor hears Caruso through a

Wireless «
Worldl

designed to  flatten out resonances and
remove as much as possible the ‘‘horn™
tone which is apparent in most records
made by the acoustic system.

The orchestral conductor has also
memorised every note of the record and
‘'made suitable orchestrations. As the

original accompaniment is, in most cases,
extremely weak, the new accompaniment
is superimposed on that of the old without
the fact being apparent in the finished
record. A symphony orchestra is
assembled in a studio and the conductor
housed in a soundproof cabinet imme-
diately before his musicians, so that he
can see them and they can see him
through a large glass window. A copy
of the original record is played on the
transfer table, the. volume control being
set at a minimum during those passages
in which Caruso is not singing and only
the old orchestra is playing. The con-
loud
speaker in his cabinet and is thus able to

direct his orchestra so that it is.in abso-"

lute time with the great tenor’s original
recording. The volume of the singer in
proportion to the orchestra is adjusted by
engineers in the recording room. The out-
put from the microphone in the studio,
and the amplified sound from the pick-
up after it has passed through the filters,
are, of course, fed in parallel to the re-
cording instrument, which cuts a new
record.

In the making of a duet record the
singer first gives an ordinary performance,
the record is.then processed, and he

returns to the studio on another day and
-

Below is shown the recorder with
a new wax blank ready to receive
the grafted output from two or
more original records. A sapphire
stylus is used for cutting the groove.

A close-up of one of the turntables
of the transfer table. Behind the
record is seen the calibrated scale
showing the exact groove on which
the pick-up needle is travelling.
On the left is the pick-up volume
control and meter.

have been the records of Caruso singing
with a modern orchestra and the disc of
Danny Malone singing a duet with him-
self. In the former case the Caruso
record which is to be treated is played
through a number of times by the en-
gineers and suitable equaliser circuits

sings again whilst listening to it through
a pair of headphones, no orchestra being
used for the final recording. This system
was also adopted when Quentin McClean
made a record of a pianoforte concerto
with organ in which he played both instru-
ments.
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NEW BOOKS

Memories of a Scientific Life, by Sir Ambrose
Fleming, M.A., D.Sc., F.R.S., pp. 244
with frontispiece. Marshall, Morgan and
Scott, Ltd., London and Edinburgh. Price

. 3s. 6d. net.

Any book from the pen of Sir Ambrose
Fleming is bound to contain a good deal of
electrical and wireless interest, and this
new book of memoirs is no exception. The
volume is written
chiefly for the
general non-
scientific  reader,
and is illuminated
from time to time
by short c’gres-
sions giving
simple  explana-
tions of various
scientific phenom-
ena. The sim-
plicity “of these
explanations does
not, however,
render them the
less attractive to
the technical
reader.

Although not a
consistent  auto-
biography the
volume traces the
author’s long scientific career from start to
finish, beginning (after a foreword by Sir
Oliver Lodge) with a chapter on “A
Juvenile Scientist,”” and closing with Scien-
tific Friends and Recognitions. The whole
is of interest to electrical and wireless
readers, since the author was connected
with telephony in this country from its very
earliest. Naturally the chapter containing
reference to the invention of the valve is
the most interesting, and the author (writ-
ing of the introduction by de Forest of the
third electrode) permits himself to regret,
‘“ But, sad to say, it did not occur to me
to place the metal plate and the zigging wire
in the same bulb and use an electron charge
of positive or negative on the wire to con-
trol the electron current to the plate.”’

An occasional obvious slip can be de-
tected, one of which is the reference to the
Nationa! Physical Laboratory as being at
South Kensington. J. BiH.

The Author.

Radio Round the Werld, by A. W. Haslett.
Pp. vii.+ 196. 55. net. Cambridge Uni-
versity Press.

Clerk Maxwell proved mathematically
that wireless waves were possible and pre-.
cicted their nature more than twenty years
before they were actually detected in 1887
by Heinrich Hertz. In ‘“ Radio Round the
World "’ the author tells, in simple language,
with many delightful and convincing anal-
ogies, the whole fascinating story of wireless
waves from the time of their prediction by
Maxwell to the present day.

The major part of the book is a disserta-
tion on the production of radio waves and
the phenomena associated with their pro-
pagation round the earth’s surface. This is
followed by discourses on the future of
ultra-short waves, their uses in television
and medical science, and the uses of radio at
sea and in war.

The book is written in a vein that makes
its reading a recreation to the scientifically
minded whether they be directly concerned
with the science of radio or not.. O. P,
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Current Topics

Events of the Week in Brief Review

Dickens Night in
Brussels
RUSSELS No. 1 includes in
its programme for Decem-

ber 24th ‘“Le Noel de M.
Scrooges.’’
Post Office and Ultra
Shorts

THE General Post Office hopes

to have a wireless telephone
service working on ultra short
waves between Belfast and Port
Patrick, Scotland, before Christ-
mas. The distance is approxim-
ately thirty-five miles.

Electron Optics

R. L. C. MARTIN, D.IC,
A.RCS., will lecture on

* The Elementary Theory of
Electron Optics "’ at a meeting
of the Television Society on
Wednesday  next, December
12th, at 7 p.m., at University
College, Gower Street, London,
W.C.1. Cards of invitation may
be had on written application to
the hon. business secretary, Mr.

J. J. Denton, 25, Lisburne

Road, Hampstead, London,

N.W.3.

Counting the Instruments
SCRIMINATING listeners

will be intercsted in a novel
competition announced by the
makers of Triotron valves. A
special gramophone record of
the ‘‘ Blue Danube '’ is being
distributed free in exchange for
a coupon printed in the Trio-
tron advertisements, and the
‘competition consists of identify-
ing the number of instruments
used by the orchestra in making
the record.

German Short-wave
Developments

T"HE German broadcasting

authorities have carried out
experiments on various wave-
lengths, using a Post Office ex-
perimental transmitter at Dobe-
ritz, to find suitable wave-
lengths for the various new
zones which are being opened for
the regular short-wave broad-
casts. As a result the new trans-
mitter DJN began a regular ser-
vice on December 1st for the
benefit of Southern Asia. It
works from 8.45 to 16.30
(G.M.T.) on a wavelength of
31.45 metres. With another
beam aerial, experimental trans-
missions are provided to Central
America between 22.15 and 3.25
(G.M.T.).

The German short-wave sta-
tion bhas also reserved the follow-
ing wavelengths for possible
future use: DJM, 49.35 metres;
D]JO, 25.43 metres; DJL, 19.85
metres ; DJR, 19.56 metres.

The Wireless League

"T"HE annual general meeting
4 of the Wireless League will
be held at 12, Grosvenor Cres-
cent, London, S.W.1, on Wed-
nesday next, December 12th, at
3.15 p.m. All members of the
Wireless League are invited to
attend.

The One and Only

HE town of Lille seems to
have been envied by the
rest of France on account of its
numerous broadcast transmit-
ters. The real truth is that Lille
has only one station, but it has
been given so many names in
the Press, such as Radio-Lille,
Lille P.T.T., Lille-Radio, etc.,
that an erroneous impression has
been created. The manage-
ment have now issued a special
circular drawing attention to the
fact that the one station in exist-
ence in Lille is officially entitled
‘“ Radio-P.T.T. Nord.”’

FIXED
factory, Hayes, showing the 8o-ton press which turns out go fixed
condensers simultaneously.

Records at Christmas
T has often been dangerous to
give gramophone records as
Christmas presents for the
reason that, should the recipient
already possess the number, it
is rarely possible to effect an ex-
change at the shop. Now the
‘* His Master’s Voice '’ Com-
pany are introducing a new
scheme of Christmas certificates
whereby the donor can visit a
gramophone dealer and buy a
certificate which entitles the re-
cipient to purchase any records
of his choice to the value of the
certificate.

CONDENSERS BY. THE BUNCH.

More Canadian Licences

A GAIN of 45,000 in the num-
ber of licensed listeners is
reported by the Canadian De-
partment of Marine for the six
months from April to Septem-
ber. The Canadian radio licences
cost 2 dollars per annum,
and the total number of licences
issued at the end of September
was 548,249.

War in the Ether

' LITTLE war of the ether is

being waged between Ger-
many and Lithuania. Accord-
ing to our Berlin correspondent,
the trouble began a few days ago
when the German Ministry of
Posts lodged a complaint with
the Lithuanian Government in
regard to a telegraphy trans-
mitter near Memel alleged to be
systematically interfering with
the special programmes from
Konigsberg intended for Memel
listeners,

A scene in the H.M.V.

Soon afterwards a transmitter,
announcing in German ‘‘ Hallo,
this is Munke-Punke,’”’ started
interfering with the Lithuanian
station, Radio-Kaunas, which
was obliged to change its wave-
length from 1,935 to 1,955
metres. Each country now
alleges that the other is causing
deliberate interference.

The Lithuanian Government
has decided to ‘increase the
power of Radio-Kaunas and Las
invited tenders for a high-power
station to be erected near
Memel. A number of British
firas have submittéd estimates.

Radio Weather Station

A ‘““ NATIONAL  aviation

meteorological station,’”’
whose programmes will consist
only of daily weather reports,
weather forecasts, and warn-
ings, for airmen, is to be erected
by the Marconi Company on be-
half of the Air Ministry at Cran-
well, Lincolnshire.

The 2-kilowatt transmitter
will operate on the wavelength
now used by Heston, which it
will supersede, namely 1,158
metres (253 kilocycles).

It is probable that most air
ports and flying clubs will install
suitable receivers to enable their
users and members to listen-in
to the Air Ministry weather
broadcasts from the new station.
The station is expected to be
opened in the early summer of
1935-

French Regional Scheme
ESPITE the change of
French Government, work

is being pushed on with the de-
velopment of the Regional
scheme. The Toulouse-Pyrenees
transmitter has reached an ad-
vanced stage, and first trials
with low power are expected at
the end of this month, with
regular programmes in the early

Spring.

At Realtor, a splendid site
near Marseilles, 700 feet above
sea level, the new Marseilles-
Provence transmitter is under
construction and may be ex-
pected to be operating by next
May.

Anti-Static Moves in U.S.

AMERICA has now launched

a definite offensive against
man-made static. The Institute
of Radio Engineers, in collabora-
tion with the Radio Manufac-
turers’ Association, is calling a
Commiittee of outstanding radio
scientists to attack the problem.
The major effort will be to in-
duce electrical equipment manu-
facturers to fit proper shielding
devices in apparatus turned out
from the factories.

Dr. Alfred N. Goldsmith, the
well-known radio engineer, has
been designated chairman. One
Committee member will be pro-
vided by each of the follow-
ing :—Federal Communications
Commission, Bureau of Stan-
dards, Edison Electrical Insti-
tute, American Radio Relay
League, Radio Branch of De-
partment of Marine, Dominion
of Canada, National Association
of Broadcasters, Electrical Test-
ing Laboratories, Institute of
Radio Engineers, and the So-
ciety of Automotive Engineers.
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' INSTRUMENTS THAT ARE DEPENDABLL

The illustration shows a group of highly sensitive yet
moderately priced instruments which should appeal
to the discriminating wireless enthusiast.

Ammeters, Milli-ammeters and Voltmeters supplied
for flush mounting 14", 2", 21", and 31" diameter,
or Projecting type in the 24" and 3L" sizes,

Send for descriptive literature.

'METROPOLIT N
L Vickerg "I\
%gggifgnn PARK - MANCHESC'Ic‘)ElIiTll;.

"~ G/AB.

A Combined Diary and Reference Book
for Every Keen Amateur

The

Wireless
Werld

DIARY for 1935

Every wireless enthusiast should have this handy little diary.
In addition to the usual pages—one week at an opening—it
contains 79 pages of facts, formulz and general information of
the kind that is always wanted but is difficult to memorise.

Size 3% by 4}
inches, 192 pages.

There is a complete list of European Broadcasting Stations and Eoul:lld leat:nehr clotﬂ,
Short-Wave Stations of the World. In addition an important e T e
section contains all the essential technical data relating to valves NOW ON SALE
on the British market, including the latest type of frequency
changers, pentodes and multi-electrode valves, PRICE 1/6 net. By post 1/7
Fourteen pages of circuit diagrams of receivers, amplifiers From ollo.okseler, sttoners and 0> ar sirec
and rectifiers ar_e. also mclud.ed, a.s well as useful information (LIFFE & SONS LTD.
on the prevention of mains interference, and data for DORSET HOUSE, STAMFORD STREET,
winding coils. LONDON, S.E.1
W.W. 12

Mention of ** The Wireless World,'" when wyiting to advestisers, will ensure grompt attention.
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Registered Trade Mark.

COMPONE. )\7 /75

SPECIALLY . DESIGNED TO

ELEIMINATE
MAle INTERFERENCE

H.F.8

CHOKE.
Effective Imped. 30-2,000
metres.  Self capacity 10
mmids.(approx.). Induct.
1 m-h. D.C. Re-
'ls‘ﬂncc 70 Ollm!. i Mﬂx.

The problems involved in the pro-
duction of apparatus to suppress
interference from * dirty mains,”’
signs, and other electrical gear,
call for specialised knowledge and
equipment. Here are a series of
Wearite Chokes produced after
considerable amount of experi-
mental work in this connection.
Fuller details are given in the

SHORTWAVE
CONVERTERS
¢ADAPTERS

SUITABLE -FOR
USE WITH ANY

Bu"e'Z“}' 25]0} milliamps.
ase x 13",

Height 417 - 10/6
H.F.9.
Characteristics similar 1o
the H.F.8 but with. D.C.
Resistance 11 ohms and
Max. Current 600 milli-

amps.
Base 2} 13"

Height 43" - - 10/ 6

RECEIVER
Price £6-0-0

R1 components—Scientifically Accurate,

titles a new booklet issued by Radio

Instruments—a copy will be sent fre:
on request,

RADIO INSTRUMENTS LTD
PURLEY WAY . CROYDON . SURREY

new Wearite booklet. Send for
it to-day—use the coupon.

H.F.10.

For connection in the
power leads of the
interfering appatatus in
conjunction with suitable
condensers.

Induct. 200 m-h; D.C.
Resistance 0.7 ohms.

ax. Current 3 amps.
27 x 3} high.

Price 3/6

“We were most impressed ™

‘RADICLUX " SUPER-HET RECEIVER
5-Valve including rectifier. For A.C.
Mains 190-265 or 110 voits, 40-100 cycl:s.

H.F.11.

Suijtable for Universal reccivers (A.C. or

D.C. mains) which are particularly “THE WIRELESS WORLD’ says:—

‘“ We were most impressed with
the quatity of reproduction, which
n was much over the average for this
AVC. Neon Light Visual Tuning, ete. type of receiver. A  very good-
balance of tone was obtained, and
reproduction had a solid foundatlon
of bass with very clear-cut reproduc-
tion in the middle and upper registers.
‘No resonance could be detected which
would be in the least tikely to be
noticed even after one had lived with
the set for several weeks.

sensitive to mains noises,

Induct. 2.000 m-h. D.C.

Resistance

ok 4/- f":::‘ms Max. Current 0.75 amp. 2" x.2}” |‘||
—and here is the WEARITE
WHISTLE FILTER

The Wearite Whistle Filter eliminates heterodyne
mterference, * mush,” etc, and permits the
reception of programmes on a background of
silence.

The range is adequate without being
sufficient to accentuate background
noise between stations.

An unusually attractive feature is the
provision at the back of an aerial
trimming control which is fitted with
a large-sized instrument knob.

In the matter of second - channe|
interference the set was decidedly
above the average, and any whistles
arising from this cause would have to
be searched for deliberately to be

THREE NMODELS.

Cut-off Frequency | goTey
Type. l (Cycles‘;. " | List No. l Price. Read the complete
P = — ! _— test report in "““Wire-
A | 3,500 WMl | 10/6 less ~ World " Nov. 12 GilS.
B ‘ 5,000 WM2  10/6 fasa. “Vaiy WS et
s - £ erms :
C 3,000 W.M. 3 15 /= criptive leaflet of this £1.6.6
W.M.I—W.M.2. and other Amplion Deposit and
’ products free on 12 payments
To WRIGHT & WEAIRE LTD., rEquest: SN0

740, High Road, Toltenham. N.17.

Please send me a copy of Catalogue S834 (which contains
further information on interference supprf‘ssmn) together
with constructional details, Blue prints,-etc., of Wearite
(L..P.) Téamster series of receivers.
stamps to cover postage.

POST
THIS

COUPON
T0-DAY

I enclose three penny

AMPLION (1932) LTD.
Rosoman Street, Rosebery Avenue, London, E.C.1.

o

82-84,
&Jeoso =

Mention of ** The Wireless World,”” when writing to advertisers, will ensure promp! altention.
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Variable Condensers

Characteristics of Modern Types

VARIABLE condensers n one form

or another ave employed in every
modern veceiving set, but the requirements
naturally depend wupon the. functions
which they must fulfil. The characteristics ~
of the chief types of condenser in geneval
use are dealt with in this article, together
with the points to look for when selecting

a companent :

T is generally accepted that a receiver
should have only a single tuning con-
trol, and as the majority of sets em-
ploy more than one variably tuned

circuit the tuning elements are mechanic-
ally linked together. Condensers still form

the variable elements of the circuits, and
they are available in two-, three-, and foar-
gang assemblies, so that it is readily pos-
sible to control any number of circuits by
a single knob.

of 2,200 pH inductance.

Perhaps the most im-
portant part of a gang con-
denser is the accuracy of
matching of its sections, for
if the ganging is to hold accu-
rately it is essential that at

any dial setting the capa-
cities of all ' the. sections
should be alike within very
close limits. Until recently
it has been customary to ex-
press the rating of the condenser by a
formula such as ‘‘accurate within 1 mmfid.
below roo mmmfds. and within plus or minus
1 per cent. for higher capacities.”” This
means, not that the sections are accurate
within this amount relative to some arbit-
rary standard, but to each other. Thus, if
at some particular dial setting the capacity
of one section is exactly o0.0002 mfd., the
capacity of another section might possibly
be as high as 0.000202
mfd. or as low as

A group of three-gang condensers; the ones on the left and right
are, respectively, Polar and J.B. straight condensers, while that in
the centre is a Utility superheterodyne model.

On the medium waveband,. tuning must
extend from 550 kc/s to 1,500 kc/s, a fre-
quency or wavelength ratio of 2.725-1, so
that the ratio of minimum to maximum
capacity must be 7.45-1. The maximum
capacity required in a variable condenser
does not depend upon its minimum capa-
city alone,; But upon the total stray capa-
city of the circmit. If the variable con-
denser gives a change of capagity of
o.0005 mid., it is easily calculable that the
total ~minimum  capacity must be
o.0000775 mifd. in order to obtain .the
correct waveband coverage. Of this figure
the condenser itself may account for
20 mmids. to 30 mmids., so that the stray
circuit capacities must be kept at some
57.5 mmfds. to 47.5 mmfds., a feat which
is often quite difficult.

Accuracy of Matching

It is usually impracticable to employ.a
condenser of smaller maximum capacity
than o.0oo5 mfd., and it is unnecessary to
use.a larger one. This figure is now stan-
dard, therefore, but the variation of capa-
city is usually somewhat smaller than this
figure. Provided that care be taken in
keeping stray circuit capacities at a
low figure, full waveband: coverage can be
secured when the coils for the medium
waveband have an inductance of 157 uH,
and those for the long waveband are

0.000198 mifd.

For capacities be-
low o0.co01 mifd.,
however, the percent:
age error increases,
for a constant differ-
ence of r mmid. is
allowed between sec-
tions. When one sec-
tion has a capacity of
50 mmfds., therefore,
the other may be
between 49 mmfds.
and 51 mmfds., a dis-
crepancy of +2 per
cent. The more accu-
rately a gang con-
denser is matched the greater are the sensi-
tivity and selectivity of a receiver likely 1o
be, so that accuracy is a matter of consider-
able practical importance.

Although it is possible accurately to
match any type of gang condenser, it will
not retain that matching unless it is pro-
perly " built and carefully handled. The
frame must be very rigid, and modern con-
structions  often embody  die-casting,
although in some cases steel is employed.-

An Ormond air-dielectric midget condenser can be seen on
the left, and 3 solid-dielectric differential reaction condenser
of the same make on the right.

In the centre is 2 Formo
tuning condenser.

smooth and free from any suspicion of play,
and the shaft must not only be perfectly
straight, but- rigidly fixed to the moving
vanes.

The vanes themselves must be cut from
the correct type of metal and be free from
stress, otherwise they will certainly warp
after a time. In many cases they are braced
by a cross-strap, but this is not always con-
sidered necessary. Often, too, the end
vanes of .each section are split, and the
manufacturer matches the sections by bend-
ing these vanes appropriately.

Insulating Material

Although the moving vanes are all
mounted on a common metallic spindle, a
separate earthing connection for each sec-
tion must be provided if instability and
other results of stray couplings are to be
avoided. It is common, therefore, to find
a rubbing earth contact arranged on the
spindle between each section.

In spite of the stringent mechanical re-
quirements, electrical efficiency must mnot
be forgotten, and the condenser must intro-
duce a minimum of 'loss into the tuned
circuits. The chief source of loss lies in the
materials employed for insulating the fixed
plates, and here there is room for improve-
ment in most present-day types. The
material most favoured is Paxolin, or some
paper-base substance of similar nature, and
its dielectric properties leave much to be
desired. The use of Keramot, or some 9f
the new German materials, would lead to
an appreciable improvement.

In parallel with each section of a gang
condenser will usually be found a trimmer
for equalising the stray
capacities of the various
circuits. Almost invari-
ably the trimmer has a
single moving plate, the
position of which rela-
tive to the frame can be
adjusted by a screw.
Mica is used as a dielec-
tric, and, proyided that
it is of good quality, it
has fairly low losses.

The latest types ot
gang condenser are con-
siderably more accurate

Typical modern tuning dials. From left to right, the Utility,
the J.B., and the Polar.

Even the most rigid frame may be slightly
‘twisted by screwing it to an uneven bed, so
that resilient mounting feet must be con-
sidered a necessity. The bearings must be

than their predecessors,
although they may also
be physically smaller. It
is not uncommon for an
accuracy of matching of within plus or
minus 0.5.per cent. to.be claimed, but it
must never be forgotten that, no matter
how good a condenser may be, it will not
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withstand rough treatment, and it should
be handled at least as carefully as a valve.
Even with the greatest care it will not
last for ever, but mismatching of the sec-
tions is likely to occur before wear in the
bearings sets a limit to the life. It is almost
impossible to obtain metal for the vanes
which is completely free from stress, with
the result that after a time the accuracy of
matching is bound to deteriorate.

Superheterodyne Types

Condensers of this type are widely used
in both straight sets and superheterodynes,
but tygres for the latter receiver are avail-
able with specially shaped vanes for the
section tuning the oscillator circuit. This
section has a smaller maximum capacity
than the other and is so designed that the
oscillator always tunes to a frequency
higher than that of the other circuits by
the intermediate frequency. Most con-
densers of this type are designed for an
intermediate frequency of rrxo kc/s, and it
is important that for the medium waveband
the signal-frequency coils should have an
inductance of 157 pH, and the oscillator
coil 126.9 xH, while on the long waveband
the inductance of the signal-frequency coils
must be 2,200 #H for an oscillator coil
of 1,056 pH. A padding condenser is
needed for the long waveband. There is
a tendency towards the use of a fairly high
intermediate frequency in the neighbour-
hood of 465 kc /s, and this demands a differ-
ent modification of the oscillator condenser
vanes. Few specimens of this type of con-
denser are yet to be found, however.

Other types of condenser all fall into the
single category, and, as they do not call for
matching, a simpler construction can be
adopted with a relative lowering of the
price. Single air-dielectric condensers: are
not now greatly used, except on the short
wavelengths, but solid dielectric types find
wide application in reaction circuits and
for trimming purposes.

Compression Condensers

Trimming or compression condensers con-
sist of a number of plates of springy metal
interleaved by mica, and, as their name
implies, the capacity is varied by altering
the compression by means of a screw. They
are available in capacities up to some
0.002 mfd., and find their way into many

different types of receivers, since they may-

be employed for a wide range of functions.

Reaction condensers are usually of the
rotary pattern with a dielectric of bakelised
paper, and are available in two distinct
types—plain and differential. The latter
are provided with two sets of fixed plates
for one of moving, so arranged that the
capacity to one set decreases as the other
increases. In general use, one set is used
to control reaction, and the other for the
detector anode-cathode by-pass condenser,
so that the by-pass condenser is reduced as
reaction is increased.

In this brief review of variable condensers
it has not been possible to deal with more
than the chief types in common use at the
present time. Before concluding, however,
it may be as well to make some comment
on tuning dials. These are probably
governed by fashion as much as anything,
and the straight horizontal scale seems the
favourite to-day. It is, however, less useful
than the older- semicircular type, for its
effective length is usually much shorter,
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and, consequently, it cannot be read as accu-
rately. The dial 'nearly always includes the
condenser drive, and here it is well to stress
the importance of a smooth and definite
action free from any trace of backlash or
elasticity. A smooth drive of low ratio is
infinitely to be preferred to one of high
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ratio accompanied by backlash, elasticity,
or a jerky motion. - In most cases a dial is
designed for a particular’ condenser, and it
is as well to remember that if the compo-
nents are not selected to work with one
another some difficulty in fitting may be
experienced.

ON THE SPOT

Visits to Foreign Broadcast Stations

XX — Bari (Italy), 1059 kc/s,

283-3 metres, 20 kW.

Signorina Rosa
di Napoli is
chiefannouncer
at Bari. (Left)
The transmitter
building.

battle-scarred fortifications frowning
over the Adriatic Sea, and through
the fine gardens and squares of present-day
Bari, I ended my search for the broadcasting
station in the Via Putignani. The director,

Q‘FTER a pleasant ramble past the

Cables

The studio control room at Bari.
connect studios to the transmitter at Ceglie.

Giuseppe Damascelli, greeted me cordially
and conducted me round the station.
The 20 kW. voice of Bari, I was told, had

penetrated to countries as far flung as New
Zealand, China, Japan and Vancouver. Bari
is connected by special cables with Rome,
Naples and Palermo, Sicily, the stations
comprising the EIAR’s southern circuit, and
exchanges and relay programmes from these
stations. Local broadcasts are given every
Monday.

The spacious studio with its sawdust-filled
walls is somewhat futuristic in design, and
in appearance is much more impressive than
many other Continental studios.

In a corner of the studio is an ingenious
model of the transmitter in the picturesque
suburb of Ceglie. Orchestral performances
are given in the large studio, and for solo
items I found a smaller room. Recording of
programmes is carried out extensively by
the Italian stations, and in the announcer’s
studio I noticed a Blattnerphone machine.
The. usual transmission hours are 12.30 p.m.
to 2.15 p.m., 4.30 to 6, and 6.30 to 1r1.

I was pleased to have a téte-d-téte with
the announcer, Signorina Rosa di Napoli,
whose voice I had previously heard when
tuning in to Naples. Rosa, although she has
left her native town, still retains her former
soubriquet. A talented soprano and an
accomplished elocutionist, Rcsa is among
the most popular announcers in Italy.

A tram with a high-pitched warning
whistle reminiscent of an oscillating set
took me the six kilometres to the transmitter
at Ceglie.  The station, with its 240-ft.
lattice masts, is situated in a trim little
garden. The transmitter is of standard
design and is housed in a concrete building
which looks like a church.

WANDERLUST.
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The Extension Loud Speaker

T is not many weeks since I was writ-
ing about the use of an extension
loud speaker for getting more realis-
tic reproduction. ~ When one comes

actually to carry out a scheme of this
kind, or indeed to connect an external
loud speaker for any purpose at all, almost
the first question that arises is where to
tap on to the receiver.

The presence of a pair of neat sockets
provided for the purpose may not solve
the problem at all, for if the loud speaker
is plugged into them the odds are approxi-
mately 2 to 1 in favour of failure. Manu-
facturers have entirely different ideas as
to how these sockets should be connected
to the internal workings. 1 have been
rather interested in analysing the circuits
of the last two seasons’ sets, of which I
have examined about sixty models from
among the well-known makes. Four
methods emerge: —

The first method is to provide no facili-
ties at all. As this is of little technical
interest, we pass on to the next, which
is to put the external loud speaker ter-
minals in parallel with the primary of the
output transformer. Another plan is to
take them from the secondary of the same
transformer. And the last makes use of
the transformer primary (or the loud
speaker itself) as a choke to divert the
output, via a condenser, to the external
loud speaker. To compare these three
systems, refer to Figure 1.

The first of these (a) is supported by
the longest list of makers, including
Philips, Ekco, Cossor, McMichael, Tel-
sen, Halcyon, Atlas, Climax, Bush, Sun-
beam, Regentone, Lissen and Portadyne ;
also Marconiphone and G.E.C. (battery
models only).

Various Methods
of Connection
Discussed

By “CATHODE RAY”

loud speaker when one, or even several
others, are plugged in. That assumes, of
course, that they are all of at least as
high impedance. A low impedance loud
speaker, such as a moving coil without a

_ transformer, would merely reduce both to

a whisper.
Loss of Volume

Suppose the added speaker has the same
impedance as the original one. Then with
a triode output valve each gives slightly
less than half the original volume. Ifyou
have never tried it you may find it diffi-
cult to believe that this difference is hardly
noticeable to the ear. But the vast
majority of the sets enumerated use pen-
todes, and then each speaker gives only a
quarter of the eutput.  This really is
noticeable. Moreover, there is a greater
tendency to distortion near the full
volume. Fortunately the modern pentode
has a large reserve of power for listeners
who do not abuse it by annoying their
neighbours, and the drop due to extra
loud speakers can be made good by a
slight clockwise adjustment of the volume
control.

On the whole, it is better for the extra
loud speakers to be too high in imped-

LOUD SPEAKER
SWITCH

SOCKETS FOR
EXTERNAL
LOUD SPEAKER

+HT+

3

(a)

(b)

Various methods adopted by the leading set manufacturers for providing' suitable terminals
for extension loud speakers.

Now although, strictly speaking, an
output valve works at its best when it is
feeding a definite load, in practice there
is a good deal of latitude, more especially
with triodes. It is really surprising how
little difference it makes to the original

ance rather than otherwise; particularly
if one does mot mind them giving less
volume than the internal one. But quite
often one may want to cut off the internal
speaker altogether. This want, incident-
ally, is not encouraged by most of the

The addition of a switch to isolate the speaker

on the set when the extension speaker only

is required is provided on some of the Philips
models.

manufacturers, who make no provision for
it. Apart from the usual eye on the
cost, the probable reason is that the
general public cannot be trusted to have
the external speaker connected, and kept
connected, all the time the other is dis-
connected. There is risk of damage to
person and property if a pentode has its
load unplugged.

Don’t Touch'!

Method (a) involves some risk in any
case, and does not conform to the I.LE.E.
Regulations, for the loud speaker ter-
minals are live to the extent of the full
H.T. voltage. And a minor drawback is
that if the added speaker has a lower re-
sistance than the internal transformer it
will take most of the feed current, which
may be enough to be undesirable. So
some makers adopt it for battery models
only, where the voltages and currents are
not likely to be large. On the other hand,
method (a) for DC or ““ Universal ’’ sets
is likely to lead to strained relations with
one’s electric supply company if the ex-
tension is tarried out with the usual hap-
hazard wiring, for it is in direct touch
with the mains.

This is probably why Philips and Burn-

-dept adopt method (c) for their DC sets.

Varley, G.E.C., and C.A.C. are also up-
holders of this system for AC. The loud
speaker is effectively in parallel so far
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as impedance is concerned, but the con-
denser blocks off the DC voltage and cur-
rent and enables the speaker to be safely
earthed. Incidentally, there is a slight
.advantage in keeping the extra ‘‘signal ”’
current out of the HT source.

Method (b) is favoured by some of the
largest and most famous firms in the in-
dustry—Ferranti, Pye, Marconiphone,
H.M.V., Ultra, Murphy, Kolster-Brandes
and R.G.D. Quite a number of them
make provision for disconnecting the in-

ternal speaker; usually when a triode is.

used.

The impedance of a loud speaker for
{a) or (c) would have to run into thou-
sands of ohms. But it is unlikely that any-
thing much over 10 0hms would be satis-
factory for (b). Aslow as I ohm would
be right for some sets. The choice depends
on what the designer of the internal

Wireless
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speaker finds most convenient, and there
is no obvious indication of what this is.
One has to go rushing around to find the
instruction book, and even that may not
be of much help. It is extremely unlikely,
too, that one’s spare speaker will match.
Then, again, if the coil impedance is only
an ohm or two, the extension wiring must
be kept down to a fraction of an ohm,
which may mean heavy-gauge wire.

Apart from these possible difficulties
there is everything to be said for (b). It
1s even safer than (c), because the speaker
is completely isolated (Philips isolate
theirs with two blocking condensers) and
the signal voltage is far too low to be
felt, whereas one can get quite a nasty
shock off (c) if the volume is turned well
up! So the G.E.C: and Halcyon use (b)
for their *‘ Universal * sets.

Perhaps you can say finally which is the
best method. 1 prefer to leave it to you.

DISTANT RECEPTION NOTES

Long Waveband Still. a Problem

AVE you tried recently for “trans-
atlantic stations? If you do so you

will find that many of them are
coming in with wonderful strength even be-
fore midnight. WTIC, of Hartford, Con-
necticut, which works on 288.4 metres, is
frequently receivable at an early hour pro-
vided that Leningrad and Rennes have
closed down. It then has a free channel,
and comes in without interference from
European stations. Another channel always
worth trying is that occupied by Katowice
on 395.8 metres. This station often closes
down quite early, and then WJZ, New York
City, on 394.7 metres, may be heard, pro-
vided that the Midland Regional on 39I.1
metres can be cut out.
After midnight numerous stations in the

United States are to be picked up. Amongst

the best of them are WGY, Schenectady ;
WBZ, New York; WLW, Cincinnati;
WABC, New York; KDKA, Pittsburgh;
and WCAU, Philadelphia.

Once more France has a new Minister
of Posts and Telegraphs! He has a big
task in front of him in tackling broadcast-
ing, for at the present time, after so many
lightning changes in her PTT Ministers,
France has one of the most chaotic broad-
casting systems in Europe. One word from
a Minister, and the stations do . . . exactly
what they like would seem to be a very fair
description of the position at present.

The Eiffel Tower, so frequently dead and
buried in recent -months, is still as lively
as ever!

Luxembourg in Trouble

Luxembourg is having rather a bad time
just now, as many readers will have dis-
covered for themselves. The whistle which
often accompanies both its daytime and its
early evening transmissions appears to be
due to Kharkov, working but two kilocycles
away, and on the other side Warsaw, with
a 7-kilocycle separation, also causes trouble.
It seems a pity that no solution of the long-
wave problem can be found, for at the
present time the majority of stations with
wavelengths over 1,000 metres are either
causing or suffering from interference,

On the medium waveband the Lucerne
Plan seems to be working out very well.
No station of importance is regularly inter-
fered with, though occasional heterodynes
are to be observed on several. Prague, for
instance, sometimes has a whistle produced
by Barcarena, Lisbon; Breslau is apt to be
affected by Algiers; and Bordeaux by

. Madrid. But on any evening the choice of

good programmes from the Continent is a
wide one, and the adoption of the Lucerne
Plan, in spite of its critic s, has very nearly
doubled the number of programmes that we

" may sample at will.

Between 450 metres and the top of the
medium waveband some fine stations are to
be found evening after evening. Amongst
the best of them are Budapest, Beromiinster
(now in its best form again), Stuttgart,
Vienna, Brussels No. 1, Lyons, and Cologne.
A little below eomes a further good group—
Stockholm, Rome, Munich, and Leipzig.
The last of these seems to be entirely free
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from the heterodyne which was such a
nuisance a week ar two ago.

Finding the Best Stations

Still working downwards, we find a very
profitable belt for the long-distance man be-
tween 300 and 370 metres. The pick of the
stations are Milan, Berlin, Hamburg,
Brussels No. 2, the Poste Parisien, and
Hilversum.

The next 50 metres between 250 and 300
metres contains only a few stations of note,
but most of them are well received as a rule.
They include Bordeaux (the heterodyne re-
ferred to above is not frequent), Konigs-
berg, Frankfurt, and Horby.

The lowest part of the medium waveband
is chaotic, since so many stations within its
limits are making no attempt to work
according to the Lucerne allotment. The
only good stations in this belt are Niirnberg
and Trieste, though Juan-les-Pins is some-
times well heard. D. EXER.

SCHOOLS RADIO
HE Central Council for School Broad-
casting has recently been approving
receivers suitable for use in reception
of the educational broadcasts to schools.

It is interesting to note that the Council
shows a decided preference for the use of a
separate speaker mounted on a baffle boar«l
for school requirements. Radio Instru-
ments, Ltd., are supplying a separate
speaker mounted on a 3oin, baffle board for
use with their three-valve AC receiver,
which has received the approval of the
Council. The undistorted output of this re-
ceiver is given as 2} watts,

The range of Ferranti receivers, the
Lancastria, the Arcadia, and. the Gloria
superhets, has received the endorsement of
the Council, and their M1+ permanent mag-
net moving-coil speaker has been approved
for use in schools separately and also as an
extension speaker to be used with the
Ferranti sets mentipned above.

The recommendation of the Central Coun-
cil for School Broadcasting is a high testi-
monial of the reproduction, particularly of
speech at large volume, as this is the first
requirement of a receiver for school broad-
casting use.

Hormn
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Mr. J. N. Roe (G 2VV) in his wireless room at St. Margaret’s-on-Thames, Middlesex.
AC mains-operated transmitter is a single valve TP-TG using an LS6A or T25D type.

The
The

station maintains daily contact with the U.S.A on 20 metres, using 8 or 10 watts.
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Breakfast Broadcasts
FROM being a hardy annual
the question of breakfast-
time broadcasting has become a
hardy monthly, and I can say

that the matter is at last being:

conscientiously  discussed at
Broadcasting .House. Morning
broadcasts are now within
measurable distance.

It is felt that, with pro-
grammes already going out at
8 a.m. for the most distant parts
of the Empire, very little addi-
tional expense would be incurred
by ‘* diagonalising "’ &his
material on the National wave-
length, or, alternatively, broad-
casting an original programme
from Droitwich which would also
be suitable for Empire transmis-
sion No. 1 (Australia).

No Physical Jerks

The romance which seems to
cling around physical jerks is
not likely to be transmitted
into English' homes at breakfast-
time, although, of course, this
has long been a leading item in
early morning broadcasts in the
United States. British listeners
may, however, expect to get
‘‘something snappy’’ and not
long feature transmissions such
as ‘“ Wuthering Heights.”’

And there must be nothing
having such a sustained appeal
as to cause John Citizen to lose
his business train.

e A A

Midland Regional Testing
AFTER Droitwich, the new

Midland Regional. I learn
that the medium-wave station
at Droitwich is making good
headway, and its radiations
may - be expected early in
January on a wavelength of
296.2 metres. It is hoped to
begin regular transmissions in
February, when that faithful old
transmitter, 35GB, will close
down for the last time.

A Hoary Pioneer

5GB was a wonder station
when Captain Eckersley opened
it in August, 1927. If I am not
mistaken, it was this experi-
mental station which inaugur-
ated low-power - modulation,
which the B.B.C. have stuck to
ever since. In a sense 5GB is
still experimental ; it has never
had the finished appearance of
its successors in the Regional
scheme, the design of which
was largely governed by the
results achieved at Daventry.

L T TR P |

Question and Answer
AFTER two long sessions of
‘“ Wuthering Heights ’’ last
week I left a message for Mr.
Val Gielgud at Broadcasting

BREVITIES

By Our Special Correspondent

House pleading for the intro-
duction of intervals in radio
plays just as in broadcast opera
and concerts. The dramatic
producer’s reply is that such
intervals would serve no artistic
purpose.

This is a great consolation to
listeners, for, however hard it
may be to concentrate on the
spoken word for an hour-and-a-
half continuously, we may now
assume that some artistic pur-
pose is being served.

Holding the Listener

I gather that the Dramatic
Department  find  difficulty
enough to hold the listener’s
attention at any time, and fear
that an interval would lose him
for the rest of the evening. But
surely the ‘‘curtain’’ ‘on the
first part could be contrived in
such a way that listeners would
be left on tenterhooks until the
sequel came?

A A e

Scotsmen as

Correspondents
LTHOUGH Broadcasting
* House, London, is the

headquarters of the broadcast-
ing system, the provincial
centres are jealous of their inde-
pendence when it comes to
correspondence Irom listeners.
A friend who recently visited
the Scottish Regional office at
Edinburgh tells me that he was
shown many letters received
from Scotsmen in Canada, Aus-
tralia, New Zealand and other

‘far-flung Empire outposts—all

expressing appreciation of- the
Scottish material in the pro-
grammes.

More Scottish ‘* O.B.s”’

A recent innovation in the
Edinburgh transmissions has
been the introduction of more
Scottish dance music, which is
proving  extremely popular.
Edinburgh is also going ahead
with ambitious “ O.B.s ’’ which
have not hitherto figured very
largely in the "programmes of

the North.

@ wn e

Dramatising the Talks

E wireless men are all more
or less interested in the

electric grid system, and it is.

interesting to note that this sub-
ject has been chosen for another
experiment in dramatising broad-
cast talks. The talk occurs on
December zoth, when, instead

of a straightforward account of
the construction and potentiali-
ties of ‘* The Grid,”” this new
electric system will be brought
to light in a vividly dramatised
form.

Mr. Salt, who is preparing
this feature, feels that there is
unlimited material for such
talks in the industrial and
scientific field, which if given
in a prosaic manner - might be
a complete failure.

FILMING THE B.B.C. A
“spap "’ taken in Queen Street,
Edinburgh, last week, showing
members of the G.P.O. Film
Unit ‘“shooting ’’ the Scottish
Regional headquarters.

A Christmas Problem

SO magnetically attractive are
the Christmas programmes
that there seems a danger of
listeners becoming chained to
their sets to the neglect of their
shopping duties. This thought
enables me to be the first to
raise the umportant question:
Is the B.B.C. a Menace to
Trade?

Two-hour Party

Yuletide fare really begins
with the broadcasting of the
Nativity Play from St. Hilary,
Cornwall, on December 18th.

The Light Entertainment
branch gets busy on. December
21st and 22nd with the return
of the ‘' Ridgeway Parade,”
and, also on the 22nd, with a
special Christmas ‘* Music Hall,"’
arranged by John Sharman.
‘“Entertainment Hour” on
Christmas Eve will vibrate with
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seasonable gaity, which will
reach a pitch with the Christ-
mas party on December 25th,
lasting from 7.35 to 9.30 o’clock.
This broadcast will be arranged
by those tireless young men,
John Watt and Max Kester,

‘“ Bluebeard > and ‘¢ Oliver
Twist’’

On Boxing Day comes the
‘“ Bluebeard "’

pantomime, re-
peated on December 27th, when
the ‘‘Café Colette’ Orchestra

will also appear in a ‘‘Season-
able Session.”’

The Dramatic Department is
making a special - Christmas
effort with ‘' Oliver Twist,”’ to
be broadcast on December 27th
and 28th under the direction of
Howard Rose.

Round the Empire

The round-the-world broad-
cast on Christmas Day is to be
called ‘“‘Empire Exchange."’
The aim will be to give listeners
a vivid impression of the great
diversity of Empire interests
against a background of the
bells of Bethlehem, the message
of which will be echoed by a
circle of bells sounding around
the British Commonwealth—in
India, New Zealand, Canada
and Ireland. Big Ben, in
London, will be heard striking
2 pm., and thus establishing
London as,* Empire Exchange. "’

H.M. The King

The speech of His Majesty the
King will be relayed from Sand-
ringham at 3 p.m., as on
previous occasions.

Voices broadcasting  from
different. parts of the Empire
will include those of an Indian
Army officer in the Khyber
Pass, a Canadian fisherman, a
native chief in South Africa, a
toll-keeper on duty on Sydney
Bridge, a tea-planter in South
India, and, finally, a party of
Chelsea Pensioners at the Royal
Hospital, Chelsea.

Honour to Whom . . .

Although the B.B.C. carries
the responsibility for this stu-
pendous broadcast, the feat
would be impossible without
the close co-operation of the
engineering branch of the
British Post Office, the African
Broadcasting Company, the
Australian Broadcasting Com-
mission, the Canadian Radio
Broadcasting Commission, the
Irish Free State Broadcasting
Service, the New Zealand Broad-
casting Board, the P.M.G.’s
Department at Jerusalem, and
the Department of Industries
and Labour, Government of
India.
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Gride o ggecezi)ffé?

MERE catalogue of broadcast receivers with bald technical specifications

makes dull reading. To avoid this.we have endeavoured, in presenting our
Guide to apparatus available on the British market, to pick out the out-
standing and more interesting features of each set and to show in what way it differs

from others of its class.

It will save needless repetition to say that, failing a statement to the contrary,
it is to be assumed that sets are for operation with an outside aerial (but nearly
all these have provision for a mains aerial).
except where stated, and power rectifying valves, metal rectifiers, and West-
ectors are not counted in the total number of valves.
discrepancies between our rating and the makers’ rating. Most receivers include
provision for connecting external loud speakers and gramophone pick-ups, but in
cases of uncertainty, the makers will be pleased to give information on these and

guineas.

RADIO-GRAMOPHONES: 30 GNS. AND ABOVE

Special All-wave Model

ALLWAVE SUPERHETERODYNE
RADIO-GRAMOPHONE 50 gns.

Universal Seven-valve Superheterodyne

for AC or DC Mains. Four Wave-

ranges: 15-27m., 26-58m., 200-560m.,
900-2,000m.

The chassis of this radio-gramo-
phone is basically similar to that
of the highly specialised Allwave
superheterodyne, which is designed
for reception of both.short -and
normal wavelengths. Extra
output is, however, provided, the
speaker is larger, and a filter to
eliminate needle scratch is fitted.

An important feature of the
design is that, as far as is possible,
the reception of short waves is
made as easy and certain as that
of stations on the normal broad-
cast bands.

Allwave International Radio and
Television, Lid., 242, High Street,
Bromley, Kent.

.
ower

similar matters.

CLASSIFICATION :
Radio-gramophones : 30 guineas and above,
Receivers : 15 guineas and above.
and above 10 guineas.

High-fidelity Reproduction
B.S.R. MODEL VS8 85 gns.
Seven-valve Superheterodyne Radio Cir-
cuit for AC Mains only. Automatic

Record Changer

Twin loud speakers giving a fre-
quency response from 40 to 12,000
cycles and continuously variable
selectivity to enable the widest
possible frequency response to be
obtained on any given station are
outstanding features of this instru-
ment.  Delayed and amplified
AVC and an adjustable noise
suppressor control are included,

‘and the large triode in the output

stage is capable of an undistorted

{Above)
AWGi1o01, with all-wave chassis.

British Radiophonz

(Left) B.S.R. Model VS8 in-
corporating variable selectivity.

Similarly, all receivers are table models

Thus there will often be

Radio-gramophones : below- 30
Receivers : below 15 guineas
Receivers : below 10 guineas.

output of 6 watts. A piezo-electric
pick-up is used for gramophone re-
production, and it is evident that
the makers have omitted nothing
which will help towards the best
possible quality of reproduction
with the knowledge at present
available,

Birmingham Sound Reproducers,
Ltd., Claremont Street, Old Hill,
Staffs.

All-wave Reception

BRITISH RADIOPHONE
AWG10]

Eight-valvc AC Mains Superheterodyne
with three Wave Ranges: 15-35m.,
190-560 m., 800-2,000 m.

In the design of an all-
wave receiver special at-
tention must -be paid to
-the AVC system if it is to
be effective in combating
the effects of fading on the
shorter wavebands. The
time constant of the con-
trol system in the present
receiver has been shortened
with this object in view.

The _ signal - frequency
stage is effective on all
wavebands, and true
‘“quiet”” AVC is con-
trolled by a separate valve
which performs no other
function. Another highly
desirable fitment for all-
wave work is a two-speed
drive for the ganged tuning
condenser.

The loud speaker is of
the large ‘°auditorium”’
type, and there is an automatic
record changer.

The British Radiophone, Lid.,
Aldwych House, Aldwych, Lon-
don, W.C.2.

100 gns-

Special Sound Diffusion System

BURNDEPT RADIO- 32 gns.
GRAMOPHONE MODEL 203

Universal Five-valve Superheterodyne for
AC or DC Mains, operating on Internal
or External Aerial

An unusual system of angular
mounting for the twin loud
speakers (described as ‘‘flood
lighting of sound ’’) is a feature of
this instrument. The object is to
ensure more equal distribution of
acoustic radiation.

Due to the relatively large size
of the cabinet, space is available
for a built-in aerial of more than
usually effective dimensions. The
circuit arrangement includes an
elaborate system of wave-traps for
the elimination of second-channe!
interference.

Burndept, Ltd., Light Gun Fuc-
tory, Evith, Kent.

Gramophone Record ¢ Postbox ”’
C.A.C. AUSTIN MODEL "B " 32 gns.
Four-valve Superheterodyne for AC Mains

The C.A.C. model chosen for
description embodies a most in-
teresting and novel device which
simplifies the mechanical process
of playing gramophone records,
and thus adds considerably to the
wmsthetic enjoyment of the listener.
This device, known as the Collaro
Automatic Record Player, takes a
record after it has been placed in
a slot, and then relieves the user
of all subsequent operations;
finally, the played record is passec
out through the same slot.

Twin loud speakers are fitted,
and the chassis is that of the
Austin AC Super, wilth tone con-
trol and AVC.

Other models, with plain equip-
ment and with an automaltic
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record changer, are sold at 29
guineas and 36 guineas respec-
tively. It should be mentioned
that the makers cater especially
£or unusual requirements in the
matter of cabinet work; where re-
quired, their productions can be
combined with articles of fur-
niture, or housed in cabinets of
special dgsign to match existing
furnishing schemes.

City Accusnulator Co., Ltd.,
18-20, Norman's Buildings, Cen-
tral Street, London, E.C.1.

Refinement in Design
DRUMMER RG8 70 gns.
Eight-valve AC Superheterodyne

Almost every conceivable refine-
ment is included in this ‘‘ luxury
model,”” which embodies an inter-
station noise suppressor, automatic
tone correction, and uniform sensi-
tivity. Like all other sets made
by Edge Radio, it includes iron-
cored coils in both signal-frequency
and IF circuits. Triode valves
(PP3/250's in push-pull) are fitted
in the output stage.

A still more ambitious model
(RG8 de luxe) is fitted with a
crystal high-note speaker.

Edge Radio, Ltd., Bolton,

Lancs.
An All-wave ‘¢ Straight *’
Receiver

DYNATRON ETHER 130 gns.

EMPEROR
Seventeen-valve ~ “ Straight " Receiver
-Circuit for AC Mains only. Automatic

Record Changer Standard

The wave-range of this receiver is
from 14 to 2,000 metres. There are
three stages of HF amplification
with Ferrocart coils for the normal
wavebands and three additional
valves and their associated circuits
are used for the short wavebands.
Variable selectivity and a new
system of LF amplification, using
six valves with an output of 12
watts undistorted, are important
items of specification.

Alternative Cabinet Styles

DYNATRON *ETHER 75 gns.
KING™

Ten-valve * Straight " Receiver Circuit
for AC Mains only. Opional Automatic
Record Changer

Three HF stages with six
Ferrocart tuned circuits and vari-
able selectivity, a separate valve
system for amplified and delayed
AVC and a high-quality LF
amplifier delivering 6 watts, un-
distorted, are the mains features
of the circuit. The instrument is
available in a Louis XV walnut
cabinet at 75 guineas or in a

modern style cabinet at 78 guineas. |

An automatic record changer may
be fitted for an extra charge of 8
guineas.

Quality at Moderate Price

DYNATRON * ETHER 32 gns.

KNIGHT ”
Six-valve ** Straight” Receiver Circuit
for AC Mains. Record Changer optional

Retaining the essential Dyna-
tron features designed to give good
quality of reproduction, this mode!
has been simplified in design to
bring it within the range of those
of moderate means. There are two
HF stages and diode detection
with delayed AVC, and the
Dynatron Variable Neon Search-

Wireless

30 GNS. AND ABOVE

light Tuner is incorporated. An
alternative ‘model with universal
valves is available at 33 guineas,
but in this model the neon pointer
is replaced by a travelling light
beam. '

H. Hacker and Sons, Ray Lea
Road, Maidenhead.

Good Sound Distribution
FERRANTI ARCADIAGRAM 30 gns.
Four-valve Superhet. Radio Circuit for

AC Mains only

Based on the ‘‘Arcadia’’ re-
ceiver, this instrument incor-
porates the same tuning and in-
dicating dial, and is housed in a
cabinet of modern design carried
out in walnut and macassar ebony
‘with chromium fittings. The con-
trol panel and loud speaker panel
are inclined to give a slight upward
projection of sound.
"~ The ‘* Arcadia’’ Autogram is a
similar instrument incorporating
an automatic record changer, and

‘costs 39 guineas.

Fervants,
Lancs.

Ltd., Hollinwood,

Regardless of Expense

HM.V. HIGH-FIDELITY - 110 gns.
AUTORADIOGRAM
MODEL 800

Thirteen-valve AC Superheterodyne ;

13-80 metres and Normal Broadcast
Wavelengths
Technically speaking, designs

into which price considerations do
not enter are always the most in-
teresting. Hardly a single known
refinement is absent in the HM.V.
"*luxury ’’ model, but perhaps its

most valuable feature is variable
selectivity, whereby the frequency
response may be adjusted to suit
prevailing conditions.

A device

Drummer (Edge Radio)
standard model.

Werld

for the restoration of musical con-
trast is of almost equal interest.

Naturally, the gramophone
equipment is in keeping with the
rest of the set, and an automatic
record changer is fitted.

Adjustable Band Width
HM.V. DUO-DIFFUSION 48 gns.
AUTORADIOGRAM
Eight-valve AC Superheterodyne
Although less ambitious than
the ‘‘high-fidelity '’ model, this
instrument includes many unusual

refinements.  For example, the
variable selectivity control,
whereby the acceptance band

width may be adjusted to either
4 or 8 kc/s, should provide valu-
able help towards the elimination
of heterodyne interference.

A new form of loud speaker,
with a large reinforced elliptical
diaphragm, is designed to improve
the distribution of sound and to
strengthen  high-note  response
without the need for a separate
*‘tweeter.”” An automatic record
changer and the latest type of
pick-up are fitted.

Triode Output

HM.V. SUPERHET FLUID- 33 gns.

LIGHT AUTORADIOGRAM

Four-valve AC Superheterodyne

Without reviving the old contro-
versy with regard to the triode-.
pentode output valve question, it
may be said that many listeners
prefer ihe three-electrode valve, as
fitted to this model.

(Above) Dynatron

Ether Emperor,

with separate short-
wave valves.

(Right) H.M.V.
Duo-Diffusion
Autoradiogram.

(Left) H.MV,
‘‘ High - Fidelity "’
radio - gramophone.

467

The circuit is fairly conven-
tional, refinements including AVC,
visual tuning, and noise suppressor
switch. Eight 1oin. or 12in. re-
cords are dealt with by the auto-
matic record changer, while the
cabinet work and layout of the
controls follows the usual H.M.V.
practice.

The Gramophone Co., Ltd.,
98-108, Clerkenwell Road, London,
E.Cx.

C.A.C. Austin, showing *‘ post-
box ' record player.

version of

De luxe
Drummer R38.
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Alternative Cabinet Designs
HALCYON MODEL 6701G 39 gns.
Six-valve Superhet. Radio Circuit for

AC Mains only. Record Changer

optional

This is the radio-gramophone
version of the Halcyon six-valve
nine-stage AC superheterodyne.
The power output, however, is
increased in this model from 2% to
5 watts and the loud speaker is
inclined to give improved distri-
bution of sound. The Model
670i1GE is fitted with additional
side cabinets and bookshelves and
the price is 47 guineas. Both
models may be fitted with an auto-

matic record changer at an addi-.

tional cost of 8 guineas.
Halcyon Radio, Ltd., Valetta
Road, Acton, W.3.

Marconiphone Model 289 with
automatic record changer.

cabinet.

Pye Cambridge
phone.

radio-gramo-

Wireless
World

RADIO-GRAMOPHONES: 30 GNS. AND ABOVE (Continued)

Medium- and Short-Range Quality

. Radio-Gramophones
HARTLEY-TURNER

MODEL RGSI2
Five-valve ‘" Straight ” Radio Circuit for

AC Mains only

Designed primarily for high-
quality reproduction both of
broadcasting and records, this in-
strument incorporates the Hartley-
Turner loud speaker in conjunc-
tion with the so-called ‘* boffle”’
non-resonant mounting. The power
output is 12 watts with harmonic
distortion less than 5 per cent.
and the audio frequency response
is claimed 1o be flat within 1 db.
from 40 to 13,000 cycles. The
standard oak cabinet costs 6o
guineas, but a de luxe cabinet
with timber and finish to the cus-
tomer’s own requirements may be
obtained for an extra 8 guiness.
A whistle ejector may also be sup-
plied for 2 guineas extra.

An instrument of similar specifi-
cation incorporating the M1z radio
chassis with two HF stages is also
available at 70 guineas in the
standard oak cabinet and 78
guineas in the de luxe cabinet.

60 gns.

Hartley-Turner Igadio. Lid.,
Thornbury Road, Isleworth,
Middlesex.

Marconiphone Model 292, with
adjustable selectivity.

Haynes radio-gramophone, obtainable
with various chassis assemblies.

¢ Flexible ** Receiving System

HAYNES RADIOGRAMO-  £53 5s.
PHONE
Six-valve ™ Straight " Receiver for AC
Mains
As Haynes receivers are so

planned that the user can exercise
discrimination in the choice of cir-
cuit arrangement, it is not easy
to classify them in the usual way.

A typical  high-power tradio-
gramophone outfit consists of a
tuner unit comprising 2 HF stages
and detector with a total of four
circuits (including a band-pass
filter), followed by a G-watt resist-
ance-coupled duophase LF ampli-
fier unit. These units are mounted
on a solid wood cabinet, with
Haynes Senior speaker and gramo-
phone equipment, at the price
given above, but the units and
speaker may be . obtained separ-
ately for £37 ss.

A superhet tuner, or, for short-
distance work, a “ 1-HF’' unit,
may be substituted. Similarly,
output units of lower or higher
power may be used. The two
units are bolted together, forming
a neat chassis.

Haynes Radio, Queensway, En-
field, Middlesex.

All-Wave Universal Model

HYVOLTSTAR SUPERHET 40 gns.
SEVEN

Universal Six-valve Superheterodyne for
AC or DC Mains. Four wave-ranges:
13-27m., 26-53m., 200-550m., 800-2,000m.

This set is similar to the smaller
Hyvoltstar model, but employs a
more ambitious circuit arrange-
ment and has an even wider wave-
range coverage. A  signal-fre-
quericy HF stage is included, and
there is a ‘‘silent tuning’'’ device
with a visual indicator. Of course

the same universal valves are
fitted.
A table radio-gramophone

model is produced at 30 guineas.

Universal High-Voltage Radio,
Ltd., 28-29, Southampton Street,
Strand, London, W.C.2.

DECEMBER 7th, 1934.

Variable Selectivity

MARCONIPHONE
MODEL 292

Eight-valve Superheterodyne Radio Cir-
cuit for AC Mains only. Automatic
Record Changer Standard

This is the leading model in the
Marconiphone range of radio-
gramophones and is notable for the
special elliptical moving-coil loud
speaker designed for wide range
freggency response and horizontal
sound distribution. The radio cir-
cuit includes, in addition to quiet
AVC, a tone compensated volume
control and wvariable selectivity
giving alternative 6 kc/s and 12
ke /s separation. The output stage
consists of two push-pull triodes
and the power output is 5 watts
undistorted.

48 gns.

Duplex Tone Correction

MARCONIPHONE 42 gns.
MODEL 291

Six-valve Superheterodyne Radio. Circuit
for AC Mains only. Automatic Record
Changer Standard

The power output of this instru-
ment is 2} watts, and the moving-
coil loud speaker is inclined behind
the vertical grille to give good
sound distribution. Duplex tone
control for correction both of bass
and treble and an adjustable noise
suppression control will commend
this instrument to the discriminat-
ing buyer.

Simplified Radio Chassis

MARCONIPHONE 33 gns.
MODEL 289

Four-valve Superhet. Radio Circuit for
AC Mains only. Automatic Record
Changer Standard

This instrument incorporates all
the refinements of the foregoing
models on the gramophone side,
but is equipped with a simpler
radio chassis. AVC is, however,
included, as well as visual tuning,
static suppressor and tone control.
Fhe output stage is a single PXy4
giving an undistorted output of 2}
watts.

Marconiphone Co. Lid.,
Tottenham Court Road, London,
W.1.

Novel Speaker System

PYE “ CAMBRIDGE "
MODEL CR/RG/AC

Five-valve AC Superheterodyne for AC
ams

It is claimed that the special
arrangement of loud speakers in
this receiver gives high-fidelity
reproduction without the necessity
for a large grille area in the front
of the cabinet. Reproduction of

40 gns.

Halcyon Model 6701GE, with side cabinets

and bookshelves.
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Wireless
Worrllal

The valve rating adopted in this Guide does not
include the power rectifier

the lower notes is carried out by
a cone speaker fitted to an inclined
baffie in such a way that sound is
projected from under the cabinet.
A horn loud speaker, fitted behind
a small grille, takes care of the
high notes.

* Like all Pye sets, this model in-
cludes a signal-frequency HF stage

and a Westinghouse metal rectifier.

Due to the exceptional high-note
response, manual tone control is
regarded as being of special im-
portance.

A model with automatic record
changing is available. Similar sets
for DC supplies are also produced:

Pye Radio, Ltd., Africa House,
Kingsway, London, W.C.2.

Wide Range Radio Performance
R.G.D. MODEL 1203 130 gns.
Thirteen-valve Superhet. Radio Circuit
for AC Mains only. Record Changer

Standard

Wavelengths from 15 to 2,000
metres are covered by this instru-
ment, which incorporates every up-
to-date refinement in design. In
addition to delayed and amplified
AVC there is true inter-station
noise suppression for which a
special valve has been included.
The paraphase push-pull output
stage delivers 6 watts undistorted.

High-Fidelity Reproduction with
Triple Loud Speakers
R.G.D. MODEL 1202 100 gns.

Twelve-valve Superheterodyne Radio Cir-
cuit. * Automatic Record Changer optiona]

Although the specification of
the radio receiver indicates that
the performance will lack nothing
in range and selectivity, the
primary interest of this receiver
is in the steps which have been
taken to attain the highest pos-

sible quality of reproduction.
There are three degrees of selec-
tivity, and with the broadest

tuning the circuit is simplified to
give the highest possible quality
from the local station. There are
two cone-type moving-coil loud
speakers and a special high-fre-
quency horn designed to extend
the frequency response up to
10,000 cycles. A piezo-electric
pick-up is used for the reproduc-
tion of gramophone records, and
an automatic record-changer can
be fitted at an extra charge of
7 guineas.

High, Selectivity
R.G.D. MODEL 1201 88 gns.

Twelve-valve Superheterodyne Radio Cir-
cuit. Automatic Record Changer optional

Incorporating most of the
features of the Model 1202, includ-
ing automatic noise suppression
between stations, this model does
not, however, include variable
selectivity.  Twin  moving-coil
loud speakers are used, and the
power output is 6 watts. The
equivalent ‘“auto’’ model costs
95.guineas.

Adjustable High-note Cut-oft

R.G.D. MODEL 703 63 gns.
Seven-valve Superheterodyne Radio Cir-
cuit. Automatic Record Changer optional

Although omitting several of
the refinements of the foregoing

models, the receiver in this instru-
ment can be relied upon to give
adequate range and selectivity
with a powerful output. The
audio frequency cut-off is con-
trolled by a three-position switch
giving response up to 3,000,
4,000 and 7,000 cycles
respectively.  Twin loud
speakers are employed,
and the power output is of
the order of 3 watts.

Simplified Cabinet Design
R.G.D. MODEL 700 50 gns.

Seven - valve Superheterodyne
Radio Circuit. Automatic
Record Changer optional

Although production
down to a price is not
allowed to influence per-
formance in the slightest
degree, the makers have
succeeded, by economies
in cabinet design and in
other directions, in pro-
ducing in the Model 700 a
receiver having a perform-
ance comparable with that
of the Model 703 at a
somewhat lower cost.

Radio Gramophone De-
velopment Co., Ltd., 18-
20, Erederick Street, Bir-
mingham, I.

New Ideas in Outward Form
R.I. MODERNE MODEL 38 gns.
Four-valve AC Superheterodyne

The chassis of this model is
similar to that of the cheaper R.I.
radio-gramophone ; the same novel
system of valve-operated noise
suppression is included.

With regard to externals, the
layout is distinctly unusual and
appears to be highly practical.
The cabinet is of advanced design

and contains space for the storage.

of records, etc.
speaker is fitted.

Radio Instruments, Ltd., Purley
Way, Croydon, Surrey.

A special loud

All-wave Radio Reception
TANNOY RADIOGRAM 65 gns.

Six-valve Superheterodyne Circuit for
Mains only. Automatic Record
Changer Standard

The tuning range is divided into
four bands as follows: 13 to 36,
27 to 55, 200 to 550, 800 to 2,000
metres. A signal frequency HF

pentode designed to give amplifi-
cation down to 13 metres pre-
frequency-

cedes the octode

RGD Type 1203 all-wave radio-~
gramophone.

changer, which is followed by-an
IF amplifier and a double-diode-
triode - second detector.  The
volume control between the triode
portion of this valve and the out-
put stage is matched to 600 ohms
in order that suitable filters may
be included to give the highest
possible - response in the upper
register without introducing inter-
ference. The standard output
chassis gives an undistorted power
of 6 watts, but a de luxe model
with an undistorted output of
16 watts and a separate loud
speaker is available at 95 guineas.
Tannoy Products, Canterbury
Grove, West Norwood, S.E.27.

RADIO-GRAMOPHONES: BELOW 30 GNS.

Good Components in a Low-
priced Instrument

AERODYNE * CARDINAL " 20 gns,

Four-valve Superhet. Radio Circuit for
AC Mains only. Garrard Pick-up and
Motor Unit

There can be no doubt that good
value is given in this instrument,
for the latest type of circuit is
employed with an octode ®fre-
quency changer, pentode IF,
double-diode-triode second detec-
tor- and pentode output valve.
Selectivity is assured by a band-
pass input filter, and full AVC
is provided.

The gramophone  tumtable is
off:set slightly to the left, and in

the space thus provided a
Lucerne plan station chart is
mounted where it can be con-

veniently consulted by raising the
cabinet lid.

Aerodyne Radio, Ltd.,
thamstow, London, E.17.

Wal-

Novel Valve Arrangement

AMPLION RADIOLUX 21 gns.

RADIOGRAM
Four-valve Superheterodyne for AC Mains

A rather unconventional circuit
arrangement in which the usual
separate IF valve is replaced by a
signal-frequency stage, is included
in this instrument. Instead of the
usual multiple diode as a second
detector and AVC device, there is
a power grid detector, AVC volt-
ages being obtained through a pair
of Westectors.

Amplion (1932), Lid., 82-84,
Rosoman Strest, Rosebery Avenue,
London, E.C.1.

HF-det.-LF - Circuit
-BURTON AC MODEL 17 gns.
Three-valve “ Straight” Circuit for
AC Mains

This low-priced model is fitted
with an HF-det.-LF chassis of

The smallest radio-gramophone
in the RGD range—Type 700.

Climax Model RG/Ss.

straightforward design; a Magna-
vox speaker is fed with an output
of two watts from a pentode

valve.  The gramophone motor
and turntable are of Garrard
make.

C. F. and H. ‘Burton, Progress
Works, Bernard Street, Walsall.

An Inexpensive Model
CLIMAX RG/S5
Four-valve AC Superheterodyne

The chassis of this instrument
is the same as that of the Climax
S5 table model receiver. Simpli-
fication of the circuit design
and ° consequent avoidance of
possible . sources of breakdown
are important features.

The gramophone equipment is
complete, and includes a Collaro
induction motor.

Climax Radio Electric, Lid.,
Haverstock Works, Parkhill Road,
Hampstead, London, N.W.3.

18 gns.

¢¢ Straight-circuit ** Chassis

COSSOR .SUPER 16 gns
FERRODYNE MODEL 536

Three-valve Circuit for AC Mains

A strong case can be made out
for the inclusion of, the simpler
type of ‘‘straight’’ circuit in
radio-gramophones; this in spite
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of the fact that the super-
heterodyne circuit is so widely
used for the purpose nowadays.
Be this as it may, there is no
doubt that the Cossor model offers
what will generally be considered
as an adequate performance at a
cost very much lower than that
of most superhet models.

The circuit of this instrument
is of the HF-det.-LF type, and
iron-cored tuning coils are em-
ployed throtighout. An HF
pentode is employed as a detec-
tor.

A. C. Cossor, Ltd., Cossor
Works, Highbury Grove, London,
N.s.

Combined Tone Control and
Scratch Filter

FERRANTI LANCASTRIA 24 gns.
RADIOGRAM h
Three-valve Superhet. Radio Circuit for
AC Mains only. Optional Record
Changer
Based on the ‘well-known
Lancastria receiver, this instru-
ment is housed in a well-propor-
tioned cabinet of modern design.
The wuse -of a double-diode-
pentode in the output stage
combines the functions of second
detection, AVC control and power
output, and reduces the number
of valves to three. The tone con-
trol serves also as a scratch filter
for the gramophone, and another
- interesting feature is the com-
bined tuning and indicating dial.
A similar model—the Lancastria
Autogram—incorporates a Gar-
rard record changer capable of
playing eight ro-inch or 12-inch
records = consecutively, and is
priced at 33 guineas:
Ferranti, Ltd., Hollinwood,
Lancs. g

Volume the only Exterior
Control

GE.C. RADIOGRAM AVC.5 22 gns.

Four-valve Superhet. Radio Circuit for
AC Mains only. Induction Type Gramo-
phone Motor

Essentially the radio circuit is
the same as that of the AVCjs
receiver and incorporates full
AVC, a sensitivity control for
tuning in powerful stations only
with a quiet background between,
and a horizontal tuning scale with
coloured indicating dial lamps
mounted inside the lid in the
motor board. With the lid
closed the only accessible control
is that of volume.

A Jarge energised loud speaker
is fitted, and a silencing key is
provided by means of which the
internal loud speaker may be-cut
out of circuit when only the ex-
ternal loud speaker is required.

Special models for 25-cycle or
low-voltage AC mains are avail-
able at an additional charge of
10s. 0d.

General Electric Co., Lid.,
Magnet House, Kingsway, Lou-
don, W.C.2.

The Smallest H.M.V. Model

HM.V. SUPERHET FIVE- 20 gns.
FORTY RADIOGRAM
Four-valve AC Superheterodyne

This, the cheapest H.M.V.

radio-gramophone, embodies a

straightforward  superheterodyne

chassis with provision for tone
control and a pentode output
valve rated at 2 watts.

Wireless

Ferranti Lancastria
Radiogram.

H.S.P. Auto-Radiogram RGSs.

OW 30 GNS. (Continued)

H.M.V. Model Five-Forty
Radiogram.

Hyvoltstar Miniature
Radiogram.

Halcyon Model 4501G.

DECEMBER 7th, 1934.

A DC version of the same set
costs a guinea extra, while a
similar AC instrument, fitted
with an automatic changer for
eight records, costs 27 guineas.

The Gramophone Co., Lid.,
98/108, Clerkenwell Road, Lon-
don, E.C.1.

Modern Cabinet Design
H.S.P. MODEL RGS5 27 gns.

Superheterodyne Radio Circuit for AC
Mains only. Automatic Record Changer

Of strikingly original design, the
cabinet work of this model will
meet with the approval of all fol-
lowers of modern tendencies in
decorative art.

An automatic record changer
capable of playing eight 1o0-inch
or 12-inch records is a standard
item of the specification, and the
superheterodyne receiving circnit
incorporates AVC and a back-
ground noise suppressor switch.
The tuning scale is calibrated both
in stations and wavelengths.

H.S. P: Wireless Co., Langford
IWorks, Weston-super-Mare.

Incorporating a Mains Filter
HALCYON MODEL 4501G 22 gns.
Four-valve Superhet. Circuit for AC or
DC Mains. Tone Control on Radio and

Gramophone

The circuit of this instrument is
much more ambitious than the
number of valves used and the
price might lead one to suppose.
** Westectors** are used for
sound detection and the provi-
sion of AVC bias, which is
arranged on original lines. The
control panel .includes a visual
tuning indicator.  Both volume
and tone controls are operative of
radio and gramophone reproduc-
tion, the tone control being oper-
ated by a three-position switch.

The permanently installed anti-
interference unit in series with
the mains is an unexpected
refinement in a set giving such
good value for money in other
directions. The equivalent model

‘with automatic record changer

costs 33 guineas.
Halcyon Radio, Ltd., Valetta
Road, Acton, London, W.3.

Solid Cabinet Work
HIGGS MODEL 55TG 26 gns.

Four - valve  Superheterodyne  Radio
Circuit. Separate Models for AC and
ains

The chassis incorporated in this
radio-gramophone is similar to
that of the Model 55T receiver
and incorporates the same in-
genious oil-damped tuning indica-
tor. Instead of the “dual moving-
coil loud-speakers, however, there
is a single 10-inch unit mounted
on a solid baffle inclined in an
upward direction to give better
distribution of sound. The instru-
ment may be obtained for opera-
tion from DC mains at an extra
cost of 2 guineas, and a Garrard
automatic record charger may be
specified at an extra cost of 4
guineas.

Charlton Higgs Radio, Lid.,
Westbourne Place, Hove, Sussex.

A Miniature Radio-gramophon:?
HYVOLTSTAR TABLE 15 gns.
RADIOGRAM
Two-valve AC-DC Mains Set with
High-voltage Universal Valves

In every respect this model is
distinctly unconventional.  Ex-
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ternally, it is probably the most
compact radio-gramophone avail-
able, while the circuit arrangement
is still more unusual.

Only two valves and a Westector
are used ; the first valve is reflexed,
and acts as both H.F. and L.F.
amplifier. The second valve is a
pentode, rated for an output of
2,500 milliwatts.

An All-wave Universal Model

HYVOLTSTAR TABLE 24 gns:
RADIOGRAM
Universal Four-valve Superheterodyne

for AC or DC Mains

This model, which covers wave-
lengths between 19 and 2,000
metres in three steps, is fitted
throughout with universal high-
voltage valves (operating at full
mains voltages) and a Westector
acts as a second detector. The
first valve is a pentagrid frequency-
changer and the output is a high-
power pentode. Two \Westectors
provide rectification and AVC
voltages.

With regard to layout, the table
radio-gramophone naturally occu-
pies less space than the more con-
ventional form of upright instru-
ment, and has been proved to be a
very practical alternative.

Universal High-Vollage Radio,
Lid., 28-29, Southamplon Street,
Strand, London, W.C.2.

Modern Cabinet Design
KOLSTER-BRANDES KB378 27 gns:

Superheterodyne for AC
Mairs

The chassis of this set is that of
the popular KB666 model, which
embodies an H.F. stage. The
cabinet, of Queensland walnut with
chromium-plated fittings, is a
striking departure from conven-
tion.

An externally similar instru-
ment with a four-valve A.C. chas-
sis is available at 22 guineas, and
there is also a battery model at
the same price.

Kolster-Brandes, Ltd.,
Works, Sideup, Kent.

Five-valve

Cray

A Popular Model Improved

MARCONIPHONE

MODEL Q/286 22 gns.
Four-valve Superheterodyne Radio Circuit

for AC Mains only

This instrument is a develop-
ment of the Lucerne Special Radio-
gram with the addition of quiet
automatic volume control. it
follows established Marconiphone
practice in having only the volume
control on the front of the cabinet,
the remaining controls being
mounted on the motor board
underneath the lid. The ‘‘ quiet *’
action of the AVC is controlled by
an adjustable static suppressor
which can be adjusted to comply
with local conditions.

Marconiphone Co., Ltd.; Totten-
hamm Court Road, London, W.1.

Non-resonant Reproduction

MURPHY

RADIO-GRAMOPHONE 24 gns.
Four-valve Superheterodyne Radio Cir-
cuit.  Separate Models. for AC and

DC Mains

With the radio reproduction
safely catered for by the same
chassis as is used in the Az4 and
D24 table models, we can give our
undivided attention to the gramo-
phone side. A special high torque

Wireless
Worlld

Subsidiary models, differing so slightly from those ;
enumerated that it is unnecessary to describe them |
here, are produced by some manufacturers. !

motor. is provided on a flush fitting
motor board: * The needle cupsare
felt-lined to prevent rattle. Special
attention has been given to the
acoustic- design of. the cabinet,
which is open at the back and
is * lined with sound-absorbing

Philips Type 538A.

material. The loud speaker itself
is a very different affair from the
cheap standard moving coils often
fitted in large cabinets. The diffi-
culty of obtaining good high-note
reproduction from records without
the attendant irouble of necedle

Ultra Model 22,

Marconiphone Q/286.

71

scratch has been solved by a
specially designed filter, and the
volume level can be increased with-
out fear of distortion either from a
‘‘ peaky '’ top or a ‘‘booming’’
bass.

Murphy Radio, Welwyn Garden
City, Herls.

Pentode LF Ampiifier
PHILIPS TYPE 538A 23 gns.
Five-valve Superheterodyne for AC Mains

The rather unusual feature of a
pentode as an intermediate LK
amplifier is embodied in the chas-
sis of this instrument. Tone con-
trol and AVC are fitted, and un-
usual precautions are iaken to pre-
vent secorid-channel interference.

On the gramophone side, a
Philips pick-up of new design is
used.

Philips Lamps, Ltd., 145, Char-
ing Cross Road, London, W.C.2.

Inexpensive *‘ HF ** Superhet
PYE SE/RG/AC 26 gns.

Four-valve Superheterodyne for AC
Mains

Although the Pye radio-gramo-
phone chassis embodies the same
number of valves as the more con-
ventional set of to-day, there is a
radical difference in their sequence.
In the present set, an H.F. stage
is _fitted, but this apparent ex-
travagance is compensated for by
using, at the other end of the cir-
cuit, a double-diode-pentode for
the combined functions of second
detector, AVC, and output.

Pye Radio, Lid., Africa House,
Kingsway, London, W .C.2.

Real Noise Suppressicn
R.I. RITZ DUOTONE 26 gns.
Four-valve AC Superheterodyne

Many so-called noise-suppression
systems are in fact nothing more
than manually controlled limiters
of sensitivity, and cannot fairly be
compared with the R.I. inethod,
which is valve-controlled. An
extra diode anode in the second
detector, which is a triple-diode-
triode, is employed for this pur-
pose. The extent of suppression
and the initial sensitivity of the
set is, however, under the control
of the user.

The position of controls seems
to be distinctly more convenient
than in the average radio-
gramophone.

Radio Instruments, Lid., Purley
Way, Croydon, Surrey.

Well-balanced Cabinzt Design

ULTRA MODEL 22 20 gns.

Three-valve AC Superheterodyne

The appearance—it is-admittedly
often nothing more—of top-héavi-
ness that characterisés so many
radio-gramophones has "been en-
tirely avoided in this model; the
cabinet is of a particularly well-
balanced design, and should be
convenient in operation.

By using a double-diode-pentode
as a combined second detector,
AVC device, and output valve, it
has been possible to carry out all
the normal functions of a small
superheterodyne with onlv threc
valves. The Ultra radio-gramo-
phone, in addition to the usual
features of its class, embodies tone
control and a ** clock-face’’ tuning
system. A D.C. model costs 1
guinea extra.

Ultra Electric, Ltd.,
Road, . Chalk Farm,
N.W.3.

Erskine
London,
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Specialised All-wave Design

ALLWAVE INTERNATIONAL
SUPERHETERODYNE £35

Universal Six-valve Superheterodyne for

AC or DC Mains. Four Wave-ranges:

15-27m., 27-58m., 200-560m. - 900~
2,000m.

This receiver is designed both
for home and overseas use, and
accordingly special importance is
attached to reception of short
waves. It embodies the unusual
feature of two IF stages, and the
AVC system is designed to combat
the effects of high-speed fading,
which is particularly apt to affect
short-wave reception.

In order to facilitate operation
on the short-wave ranges, a two-
speed drive is provided for the
tuning condenser; this fact,

Allwave International receiver.

Bush Radio SACy.

" plete

coupled with the special system of
calibration (in both metres and
kilocgcles) should make the set
almost as easy to work as an ordi-
nary broadcast set. Another im-
portant point is that the manual
volume control does not affect the
true sensitivity of the set to weak
signals.

Allwave International Radio
and Television, Lid.," 242, High
Street, Bromley, Kent.

¢ Straight ** Quality Receiver

B.S.R. TYPE R3W gns.
Four-valve * Straight " Receiver for AC
Mains Only

Two high-frequency stages with
variable-mu pentode valves and
band-pass coupling between the
stages precede a duo-diode-triode
detector which provides delayed
and amplified AVC. The output
valve is a triode delivering 3 watts
undistorted, and a multi-ratio out-
put transformer designed to match
loud speakers from 1.5 to ¥6 ochms
is incorporated in the chassis.
Ferrocart tuning coils are em-
ployed, and a visual tuning indica-
tor is fitted. The makers recom-
mend their Heavy Duty Per-
manent DMagnet Speaker at 35
guineas for use with this receiver.
The instrument is available as a
radio-gramophone, which,” com-
with automatic
changer, costs 45 guineas.

Birmingham  Sound  Repro-
ducers. Litd., Claremont Street,
Old Hill, Staffs.

15 to 2,000 Metres

BRITISH RADIOPHONE
AWC202

Eight-valve AC Superheterodyne with

three Wave-ranges : 15-55 m., 190-560m.,
800-2.000 m. Console Cabinet

A very ambitious ‘‘all-wave™”

chassis, as fitted in the correspond-

75 gns.

record

ing radio-gramophone, is used in
this model. Special features in-
clude an “‘ aeroplane’’ type of tun-
ing dial with two-speed drive.
True QAVC, operated by a separate
valve, is included. Coils for
all wave-ranges are separately
screened and trimmed, thus avoid-
ing interaction.

A slightly simpler model, with-
out the ‘“Q’' suppressor valve,
and mounted in a table cabinet
of the horizontal type, is sold at
45 guineas.

The Brilish Radiophone, Ltd.,
Aldwych House, Aldwych, Lon-
don, W.C.2.

Unusual Speaker Mounting

BURNDEPT ETHODYNE 18 gns.
SUPERHET (with AVC, 20 gns)

Four-valve Superheterodyne for AC
mns

Distribution of sound from loud
speakers is a subject to which the
most careful attention may profit-
ably be paid. In the latest Burn-
dept model the aim is to ensure
more equal distribution, and to
this end the twin reproducers are
mounted at an angle to each other.
The system is compared with
flood-lighting.

The AVC model is recommended
by the makers for long-distance re-
ception or in all districts where
signals from even the local station
are subject to fading.

A ‘‘high-fidelity "* model, with
a more ambitious circuit with tri-
ode output, is sold at 22 guineas.

Transportable for AC or DC
BURNDEPT MODEL 211 15 gns

Universal Four-valve Superheterodyne for
AC or DC Mains, operating on Internal
Aenal

Being independent both of the
nature of the electrical supply and
of an aerial, this type of receiver
is particularly convenient. A
current-regulating device (a bar-
retter) similarly relieves the user
of the necessity for making in-
ternal adjustments to suit mains
voltage variations between 200 and
250 volts. Variable tone control
and a special wave-trap system for
eliminating second-channel inter-
ference are included.

A similar receiver, with the addi-
tion of AVC and an extra valve, is
sold at rg guineas.

Dual-speaker Battery Set

BURNDEPT ETHODYNE 22 gns.

BATTERY RECEIVER

Five-valve Battery Superheterodyne

In this model we have what is
practically a battery counterpart
of the mains-fed Burndept set. It
includes the same dual-speaker
system, but the circuit is of neces-
sity modified to suit the character-
istics of battery valves.

The inclusion of a signal-fre-
quency HF stage should ensure
good sensitivity, while at the
other end a double pentode, oper-

(Left)British
Radiophone  all-
wave receiver.

ight) Burndept
Ethodyne AC
superhet,
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ating in a QPP circuit, feeds the
loud speakers.

Burndept, Ltd., Light Gun Fac-.
tory, Erith, Kent.

BUSH UPRIGHT GRAND 15 gns.

Three-valve  Superheterodyne for AC
Mains. Console Cabinet
The chassis of the sinaller Bush
superhet is fitted in a large up-
right cabjnet, and a larger loud
speaker than can be usefully em-
ployed in most table sets is in-
ciluded. The functions of second
detection, AVC, and output are
combined in a double-diode-pen-
tode valve, but the circuit is
otherwise straightforward.

Self-contained with Aerial
BUSH RADIO SAC7 16 gns,

Five-valve Superheterodyne for AC Mains,
operating with built-in Frame Aerial
This completely self-contained

receiver employs an HF stage, a
Westector as second detector, and
a triode valve as an intermediate
LF stage. The overall magnifica-
tion would therefore appear to be
exceptionally high, even when
compared with other frame aerial
sets which naturally require more
magnification than more conven-
tional types.

A second Westector provides
voltages for the AVC system,
which affects three valves—though
not to an equal extent. A special
circuit arrangement is employed to
minimise inter-station noise.

The same chassis is fitted in a
chair-side table of unusual design;
it operates either with an internal
or external aerial and costs 23
guineas.

Bush Radio, Litd., Woodge
Road, Shepherd’s Bush, London,
Wz

Avoiding ‘¢ Side-band Shriek

CAC. AUSTIN AC SUPER 18 gns,

Four-valve Superheterodyne for AC Mains
If distortion is to be avoided,

the ordinary superheterodyne must
be tuned with extreme accuracy.
This limitation to its general use-
fulness can now be overcome in
two ways—by fitting a visual tua-
ing indicator, or by modifying the
circuit design in order to avoid the
distortion that would otherwise
result from slight mistuning. In
the Austin receiver the latter plan
has been chosen, as precise tuning,
still needed with an indicator, is
no longer necessary to ensure high
quality.

Twin matched loud speakers,
seldom found in a small superhet,
are fitted, and there is continu-
ously variable tone control.

Bias Voltage Compensation
C.AC. AUSTIN BATTERY 16 gus.
SUPERHET

Five-valve Battery Superheterodyne

‘Over-accentuation of high notes
as a result of slight mistuning is
avoided in this receiver in the
same way as in its mains-fed

counterpart, which it closely re-
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Edge Radio (Drummer) twin-speaker
model.

sembles in essentials. There is,
however, a single loud speaker
(with a 9in. cone), and the latest
type of Class ‘‘ B’ valve is used
in the output position.

Excessive grid-bias voltage is a
common cause of distortion in bat-
tery sets; this is because the bias
battery does not deliver current,
and so its voltage is maintained
longer than that of the HT bat-
tery. In the Austin set this source
of trouble is avoided by imiposing
an artificial load on the bias bat-
tery, thus ensuring that its volt-
age will remain ‘‘in step’’ with
the HT supply.

City Accumulator Co., Ltd.,
18-20, Norman's Buildings, Cen-
tral Street, London, E.C.1.

New All-wave Set
CLIMAX MODEL 534 16 gns.

Four-valve Superheterodyne for AC
Mains. Four Wave-ranges: 12-31 m,,
30-80 m., 200-560 m., 800-2,000 m.

This, the latest Climax model,
is certainly one of the least ex-
pensive of sets offering the attrac-
tions of reception of both short
and normal wavelengths.

So far as reception on normal
wavebands is concerned, the cir-
cuit differs little from that of the
usual four-valve superheterodyne,
but, with an eye to the require-
ments of short-wave working,
special measures have been intro-
duced in the AVC and tone-control
systems.

Climax Radio Electric, Ltd.,
Haverstock Works, Parkhill Road,
Hampstead, London, N.W.3.

Short and Normal Wavelengths

DRUMMER MODEL Mé65 17 gns.
Four-valve Superheterodyne for AC
Mains. Three Wave-ranges: 20~-50m.,

200-560m., 900-2,000m.

This is a development of the
Drummer Ms5 model; it includes
coverage of an extra waveband,
and, in addition, provision of inter-
station noise suppression.

Iron-cored tuning coils are used
throughout in the normal radio-
frequency and IF circuits. Auto-
matic volume control is fitted.

Another model, MT75, contains
provision for reception of waves
between 100 and 200 metres.

Edge Radio, Ltd., Bolton,
Lancs.

An Ingenious Tuning Indicator
DYNATRON MATADOR 19 gns.
Four-valve ** Straight " Receiver for AC

or Universal Mains Operation

A single HF stage with four

Drummer all-wave receiver.

Ferrocart tuned circuits precedes
the detector, and the large-size
loud speaker is fed through a single
power output valve. The vari-
able neon tuning indicator serves
also as a pointer on the circular
tuning dial. The standard cabi-
net is finished in walnut and bird's-
eye maple, but a walnut and rose-
wood cabinet is available at an
extra charge of 1 guinea.

Hacker and Sons, Ray Lea
Rouad, Maidenhead.

Specialised Frame-aerial Set
EKCO ADT9 15 gns.

Universal Five-valve Superheterodyne for
C or DC Mains

There is more in the design of a
satisfactory mains-operated and
self-contained set than the substi-
tution of a frame aerial for the
aerial-grid coil of a normal open-
aerial receiver. If excessive back-
ground noise is to be awvoided,
special precautions must be taken,
and in any case extra sensitivity
will be needed. In the Ekco set,
** direction-finding ’’ practice is
followed, so far as the screening
of the long-wave frame is con-
cerned.

The cabinet is of moulded bake-
lite, and a very sensible station
scale of large diameter is fitted.

A battery counterpart of the set
is produced at the same price.

E. K. Cole, Ltd., Ekco Works,
Southend-on-Sea, Essex.

Superhet with Triode Output
FERRANTI ARCADIA. 15 gns.

Fcur-valve AC Superhet for External
or Mains Aenial

Pentode output valves are
almost universal in the less ex-
pensive type of receiver, and it is
seldom that one encounters a
high-power triode in a set costing
as, little as 15 guineas.

The Arcadia model includes a
special system of tone correction,
and also fully variable tone con-
trol. In addition, it has the at-
tractive tell-tale tuning panel of
the sinaller Ferranti set.

An Efficient Battery Receiver

FERRANTI BATTERY 15 gns.
CONSOLETTE
Five-valve Superheterodyne Circuit with
~ Class “ B " Output
The heptode frequency changer
in this receiver is preceded by a
band-pass input filter, and the
single IF stage leads into a duo-
diode-triode  second detector,
which also provides AVC. This is

H.M.V. Superhet Concert Seven

followed by a driver valve actu-
ating the Class ** B '’ output stage,
which is capable of delivering 2
watts undistorted. There is a
continuously variable tone con-
trol, and the standard Ferranti
tuning panel includes a tuning
volume indicator.

Portable Battery Superheterodyne

FERRANTI BATTERY 16 gns-
PORTABLE
Six-valve Superheterodyne Receiver with
Self-contained Frame Aerials
The circuit of this receiver is
similar to that of the Battery Con-
solette, but is fitted with a signal-
frequency HF stage. The cabinet
is mounted on a ball-bearing turn-
table. The dimensions are 194in.
x 13}in. X gdin., and the weight is
561b.

Incorporating a Synchronous Clock
FERRANTI GLORIA 22 gns.
Six-valve Superheterodyne Circuit for AC

Mains Only
The heptode frequeacy changer
is - preceded by a pentode HF
amplifier, and a single stage of IF
amplification is followed by a duo-
diode-triode fed into a high-power
triode = output valve. Fully

delayed AVC is provided and a
separate valve is devoted to auto-
matic inter-station noise suppres-
sion. The 