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Silver Contact Anti-Capacity €/ Switch.

The provision of Silver Gontactsin these
Switches is designed to overcome all
due to oxidisation, ete, tact
are mounted on Bakelite base and pro-
vision is also made for connections by
terminals or soldering lugs. Lever oper-
ated. One-hole fixing, Nickel plate
finish. Dimensions, 2-pole type, 1§~
deep x 2" x 3°. N
‘W.215/2 2-pole change-over
W.215/3 3-pole e 6
W.215/4 4-pole . Fooso
W.215/6 6-pole = /6
“Utility > Guaranteed Components are
stocked by the majority of ireless
r- Desledrs, u'r in eas> of diffienlty may he:
ILLUSTRATED LIST had direct.
: POST FREE. WILKINS & WRIGHT, LTD.,
* Utility** Works, Holyhead Rd., B’ham
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I "H | As Easy To Read As Clock Time /

- Electric
Gramophone
Motor
for

Christmas
Festivities

Turn your clockwork gramophori)e i{;?to a ﬁrlsat:%lﬁs
electrically-operated instrument, by fitting a B.T.H. ]
Electric Gramophone Motor, and hear your favourite TESTS VALVES

melodies and dance music to the best advantage. ' FILAMENT - - H AVE YOUR SET

ANODE & GRID

Easily fitted—only one hole to cut; will operate o
from your lighting supply; even speed—never COMPONENTS lo o /O EFFI CI ENT
runs down; plays 900 records for one unit of AND CIRCUITS

electricity. H.T. AND L.T. Have you ever built a set"that wouldn.’t
work ?  Has a mysterious fault in

MILLIA N! PS wiring or component eluded your most
80@‘!(/[%”19/ thorough search? How many hours
. e have you wasted and how many valves
have you burnt out when you have
had trouble-—how many times have you given up in disgust?

.Well, from now on you can say goodbye to allthat! The All-in-One
Radiometer will test valves components, circuits, batteries, everything
—quickly, safely and with absolute certainty.

For 12/6 you can have a wireless expert at your beck and call. You
may be a radio fan or the veriest amateur, it matters not a scrap-— -

NO WIND[NG“—' the All-in-One will help you out. You can be sure of everything
| instrument gives perfect accuracy—it has a beautifully finished
calibrated mechanisi that cannot let you
from al[ high-CIass dea[ers' x, dealers, or write to Pifco Lid., Pifco House, High St.,
Manchester.
The British Thomson-Houston Co. Ltd.

]UST SWITCH ON !/ before you turn on the juice! The steady readings given on the
down.
ELECTRICAL ENGINEERS AND MANUFACTURERS ‘
Head Office - - - < = 2 = R Rugby ‘ ) .
London Office - - - -  “Crown House,” AldwychH
Works : Rugby, Birmingham, Willesden, Coventry, Chesterfigld £25 ;
i /

dial are as easy to follow as the hands on your watch, and the
Costs only £3-3-0
Ask jor our Booklet—obiasnable through all goodwi reless
Mention of ** The Wireless World,” when writing to advevtisers, will ensure prompt aliention.
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AN OUTSTANDING RANGE OF
SCREENED GRID VALVES

Mullard A.C. types S.4V, S.4VA and S.4VB

are indirectly heated screened grid mains

valves having amplification factors ranging

from 900 to 1,500. In conjunction with

.efficient circuits these valves make possible

i stage gains hitherto considered impossible,
and definitely set a new standard for H.F.
amplification. As with all Mullard indirectly
heated mains valves, the rigid and compact
design of the electrode system, results in
very high performance. From this range of
valves o choice of H.F. amplifiers ‘to suit
any circuit can be made.

PRICE 25/- each 1

'r -MASTER - VALVE

CHARACTERISTICS
S.4V.

Max. Heater Voltage ... 4.0 volts
Heater Current ... 1.0 amp.
Max. Anode Voltage ... 200 volts
Positive Screen Voltage 75 volts
*Anode Impedance . 909,000 -chms
*Amplification Factor ... 1,000
*Mutual Conductance ... 1.tmA/volt

* At Anode Volts 100.  Screen Volis 75.
Grid Volts Zero.

S.4VA.
Max. Heater Voltage ... 4.0 volis
Heater Current .. 1.0 amp.
Max. Anode Voltage ... 200 volts
- Mullard Positive Screen Voliage 75-100 volts
Valve / *Anode Impedance ... 430,000 ohms
Type S4Va / *Amplification Factor ... 1,500
if *Mutual Conductance ... 3.5mA/volt
A * At Anode Volis 100.  Screen Volis 75.
n/ Grid Volis Zero.
ol S.4VB.
r Max. Heater Voltage 4.0 volis
FR I, E Heater Current .. 1,0 amp.
L2001 0 5on J Max. Anode Voltage ... 200 volts
E Positive Screen Voltage 75-100 volis
/ ,5( * Anode Impedance ... 257,000 ohms
/ [] * Amplificatioh Factor ... $00
* Mutual Conductance ... 3.5mA/volt
;/ * At Anode Volts 150. Screen Volis 75
oo vars ~1 Grid Volts—1. 5
Advt. : The Mullard Wirelass Semicg Cg;, Lid., Mullard Hewuse, Charing Cross Road, London} W.C.2. Arks.

A1 Advertisements for ** The Wireless World ° are only accepted from firms we believe to be thoroughly reliable.
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BRITISH

RADIO
INSTRUMENTS

IBrown “Peke”
Moving Coil
Movement

H:reis the latest J8roWN achievs.
mant—a new Permanent Magnet
Moving Coil Movement for only
£4. 4T The new MBrown
“Peke ' is the result of lengthy
research and experiment in the
J5rown laboratories. |} gives
real moving coil quality — repro-
ducing the low notes richly and
fully, without a trace of artificiality,
and the high notes purely and

sweetly,  Yet jts £4.4s
-

price is only

In Handsome
Walnut Cabinet

The JGLOWIl “Peke” M v~
ing Coil Movement can be fitt=d
to any Receiver, M is also sup-
plied in the handsom= walnut
cabinet iflustrated abave. Com.
plete in its case, ihe JBrown
“Peke " is a moving coil lzud
speaker without comparison at ils

moderate price £6 1ss
L] a2

o of

Brown Transformer

—a real Precision Instriment

There is no better transformer than"the JBrOWN (illustrated here),
There are ofhers cheaper, but none” that has such a hish standard of
performance. The constructor who ‘wanis the bestiiransformer that
money can buy will choose the JBrown. N.PS. curve proves .ts
even response throughout the whole harmonic scale. The transformer
is hermetically sealed against dampness in a handssme 17/6
moulded case. Ratio 3.5 1o 1. Type B, Price

See the New JBrown Super
Pick-up and Tone Arm

at your Woireless Dealer's. Gives great
volume with even quality of response, Tone
arm designed to minimise wear on record,

Price £3 3s.

M aEn A kAR AR N A ana e E eyt

ALLELTL TV TTTT P

s

AS BRITISH AS BRITANN

S.,,G. Ltd., N. Acton,
[

Brown, Western Ave.,

Mention of '“ The Wireless World,”

when writing to advertisers,

will ensure prompt attention.
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| WoRrRkING VOLTAGES
OR TEsT VOLTAGES?

| . AN At the present time there _is—some confusion
) IMPORTANT regarding the most suitable method of indicating
| STATEMENT Condenser voltages. Some manufactarers, includ-
BY THE ing ourselves, mark their Condensers with their
TELEGRAPH actual working voltages. Others adopt the more
CONDENSER: spectacular method of indicating test voltages.
CO,, LTD.

Because test voltages are obviously much higher
than actual working voltages, the Condenser buyer
may be |ed‘t’c‘> believe that the higher voltage
indicates a more efficient and better insulated
r condenser. This is not necessarily the case.

In the past it has been fairly safe to assume that the
- continuous working voltage of a Condenser was half of
its stated test voltage. Unfortunately, this method of
grading Condensers can no longer. be universally relied
| upon since it has-been found that Condensers of similar:
capacity and size have been sold stamped with varying
test voltages, but with no-indication as to the ‘working
voltage. (This formed the subject of a statement issued
by us earlier this year in reference to condensers of
foreign manufacture).

We, therefore, recommend all users in_ their own interests
to see that the Condensers they purchase are definitely
marked with their maximum working voltage. This will

always be found on ”“ T.C.C." CONDENSERS.

g

TELEGRAPH CONDENSER CO. LTD.,  N. ACTON, W.3
OGBG!

A3 Advervtisements for ‘" The Wireless 1ol are only accepied [rom firms we believe to be thoroughly reliable.
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Creators of High Grade Precision Condensers

CYLDON ALONE GIVES
ACCURATE MATCHING

Gang control, adopted for the Wireless World
Four, depends entirely for its efficiency upon
accurale sectional matching such as CYLDON
construction alone can give. Superior raw meterial
skilfully fashioned, many outstanding mechanical
features, gauge tested machined parts, precision
built, and capacity bridge tested after complete
assembly, recommends you to build with
CYLDON . . . it costs more but its construction
amply justifies it. Send for details of full range.

CYLDON
SCREENED GANG
CONDENSER

STG.95 Twin .0035 30
STG.35Triple.00.5 45/6
KSTG45Four 0025 65 -

% Specified for the WIRELESS' WORLD FOUR.
Supplied complete, bled with special
screens.

SYDNEY S. BIRD & SONS LTD. CYLDON WORKS, ETeF"eI:d
1€

n
SARNESFIELD ROAD, ENFIELD, MIDDLESEX, 2071 2

FIVE YEARS GUARANTEE

o&‘he“"‘? The EDISON BELL

ALL MAINS

Quality, rather than extreme range, is the
feature of this model, and with the unique
speaker incorporated, brilliant and truth-
ful reproduction is attained. Enclosed in
an attractive walnut cabinet with all con-

nection points concealed at the back, the w
mstrument may also be used As.an Circuit.—Delector, resistance coupled L.F. transformer coupled L.F., with super power output

?.mpli‘ﬁer of gramophone records in con- Talrol

iunction with a suitable electrical pick-up. Eliminator.—Built into set, supplying all necessary H.T., L.T. and bias.

Cantrols.—Single slow motion ‘tuning dial, reaction control, mains switch, wave-length pick-up,

. change-over switch,

Wave Length.—190-500 and 1,000-2,000 metres controlied by a small switch.

Pick-up.—Sockets provided at tack of cabinet - controlled by point on waye length switch.

Valves Supplied.—Mazda AC/HL, AC/P and Mullard A.C.o64. Rectifier Mullard DW/2 or
Philips 18zr1.

Voltage.—Standard model 200-240 volts, 50-100 cycles, other voltages to special order.

Speaker.—Cone speaker of special design incorporated in cabinet.

Price £19:19:0 inclusive.

Send for particulars of All Mains Sets.
West End Agents: Keith Prowse, 163, Regent St., W.1.

EDISON BELL, LIMITED,

LONDON, S.E.1 5, and Huntingdon.

Mention of ““ The Wireless World,” when writing to advertisers, will ensure prompt attention. A4
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| HE Full O’Power Super Radio is an extremely powerful
H.T. Battery, capable of maintaining a high standard of
quality in reproduction even under heavy service con-
ditions. The Full O’Power principle of construction has
enabled it to be  considerably reduced in size without any

Write for the loss in output capacity.

Full “O’'Power Booklet.

5:8” ‘1’{ a‘;:sfc’;ln t’:lfr’fssil;’u’:‘l This battery is unsurpassed for the operation of multi-valve
l . Y 3 3

e e dlrsie B Sets with Supgr—Power or. Pentode valves in the output stage.

of the complete Full Dimensions : 8% X 3% X 9 ins. high. Weight : 15 lbs.

O'Power range.  Send
| for your free copy now. S{IEMENS .

' THE BATTERY THAT IS DEFINITELY SUPERIOR

SIEMENS BROTHERS & CO. JFp., WOOLWICH, S.E.18. Telephone : Woolwich 1161.

A5  Advertisements for *“ The Wireless World*' are only accepted from firms we believe to be thoroughly veliable.
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BUY A

ENUINE
\ 77 20"
Price
17/6

12" Price 11/6
14" Price 12/6

ISCRIMINATING  enthusiasts  unan-
D imously voted the new “ ATLAS"
Units A.C. 188 the finest All-Mains
Units at Olympia. Placed first in the
“Wireless World’® Olympia Competition,
Model A.C. 188 providesoutstanding features.
Incorporating this Unit. any Set, Standard
or Portable, is converted into All-Mains
with the minimum of expense and trouble.
A combined H.T. Battery Eliminator and L. T.
Trickle Charger,incorporating the VV estinghouse
Metal Rectifier, A.C. 188 provides, on the
H.T. side, 2 variable Tappings, 0/100 and 0/120
Volts, | fixed of 150 Volts and gives an output
of 150 Volts at 25 m/A. L. T. Trickle Charger
caters for 2, 4 and 6 Volt Accumulators.
Have All-Mains economy, reliability and con-
venience for your Set—Ask your dealer for
Folder No. 55, or write direct to the makers,

H. CLARKE & CO. (M/CR), LTD.
Old Trafford ] Manchester

MODERNISE YOUR SET WITH

vr( @ﬂﬁ&@ﬂ@@(’@ ”
ATLAS

THESE EXCLUSIVE FEATURES
ARE FOUND ONLY IN THE “‘WATES.”
(1) SOROLL OUT GONE. This special joint in thé chemi-

cally treated paper of the cone
avoids a direct cut through the sound waves, thereby enabling the cone
to respond freely and without distortion, resulting in a purity and fidelity

to the original that has earned its reputation for the finest repreducer
obtainable.

(2) THE WATES UNIVERSAL BRACKET

is an ingenious plate cut to a special design fitted to any of these units:-—
Blue ‘Spot 66R, 66F, Ormond, Blue Spot 66K, Watmel, Ediswan, Hegra,
G.E.C., Lissen, Triotron, Brown Vee, Amplion B.A.2, Loewe, W. & B.,

Silver Chimes, Growor, Grassman, Tegaf, Six Sixty, Kukoo, without any
adjustment or difficulty.

(3) THE UNIQUE SUSPENSION o, s come

o
’ - is a feature ex- , ¥y % c
cl]l)lsl\_le g) this chassis and is a_vital contributor to the wonderful results B 3 ; !
obtained. ;

Do not be ““ put off ’ with spurious imitations—insist on the
Wates and enjoy the remarkable reproduction that it-achieves.
Obtainable from all Radio dealers. Fully descriptive leaflets on request from :

THE STANDARD BATTERY CO. (Dept. W.w.),

184/188, Shaftesbury Avenue, London, W.C.2.

& BALANCE IN EASY
MONTHLY PAYMENTS £

Ll =i L.
Mention of *“ The Wireless World,” when wriling to advertisers, will ensure prompt attention.

Ab6
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When vyou can hear
THE WORLD’S FINEST

R T i e il )

Undy 8 pole loudspeaker,
in beautiful ma-
hogany cabinet.70/-

Undy 8 pole loudspeaker,

in highly pol-
ished. walnut 90/.
cabinet de luxe.

@ @ |

NN i/Te

i - &fﬁ'

!

I/!l il

}'ltllll

¢
immll

|

y
o HIIII|

MUSIC

on the

DYNAMIC
SPEAKER

The construction of the Undy
8 pole loudspeaker is a milestone e e eeton
in the devetopment of wireless. mounting on baffle

On account of its superior con— board or in cabinet. 50/
struction it meets the most exact- :

ing demands in sensitivity, power
and frequehcy range.

Do not fail to hear this loudspeaker
to-day at your dealer’s—you will
be surprised !

Undy 8 poleunit with

Obtainable from -
Undy 8 pole dynamic loudspeaker,
your usual Dealer. in polished walnut cabinet. The

ASK FOR DEMONSTRATION. for ?ﬁ?éfsé’féi‘i:’ciﬁfg‘;‘:iss /-

quirements.

) ® g
A7 Advertiseinents for * The Wireless IVorIdh" are only accepted from firins we believe to be thoroughly reliable.
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OF BRITISH
RADIO RESEARCH

Modern compact components that yield po.siti.v(_ely
unequalled results and ensure a!)solute reliability
and lasting efficiency beyond question.

“DUAL ASTATIC

—Sm HF. CHOKE

3 : an e€ex-
= > Designed after an ¢

@ep, T o s 5 tion

ST ] haustive investiga

undertaken to overcome
gggrgr; absorbtion on
broadcasting wave-
Jengths, the Dual Astatic
Choke is a brilliant ex-
ample of modern radio
research—it is the only k
H.F. choke that ensures
perfect amplification
fromscreened grid valves
at all broadcast wave-
lengths. It entirely
eliminates blind spots
and absorbtion, ar_ld can
be mounted adjacent

. onents
Resistance D.C. 650 df::{»ies. to other con}p inter-
= Induetance 60,000 micro without fear of inte
76w :

The PENTOMITE

The employment of Nikalloy
as the core in the Pentomite
Filter Output gives aston-
ishingly high inductance
with minimum weight and
size. It is specially recom-
mended as an output filter
choke with the A.C. Pentode
valve, and was specially
selectéd as such by the
designers of The Wireless
World “*“ Regional One”’
Receiver. It also gives
absolutely best results as a
smoothing choke. Note the
high smoothing inductance of
45 henries at 50 milliamps.
Ask your dealer for Leaflets
fully describing these compo-
nents, also for complete
Catalogue. If any difficulty

write direct, giving name
of usual dealer.

Rexistance D.C. 430 ohms.
Inductance 60 henries af 10 milliamperes.
Inductance 45 henrics at 50 milliam peres.

Mazimum D.C. 75 milliamperes.

21'-

The
Mark of

Radio
Efficiency

MADRIGAL WORKS, PURLEY WAY, CROYDON

DECEMBER 3RD, 1030.

DALTON STREET,

WEST NORWOOD, S.E.27
CITTYITIT

Electricity . . . part and par-
cel of a city’s life . . . but
at the Power Station lynx-
eyed men are ceaselessly
watching the quivering
needles of delicate instru-
ments. When man plays
with mighty forces it would
be fatal to lose control,

So, too, with your radio—
control is vital, It has been
the privilege of CENTRALAB
to furnish the volume con-
trols of millions of radio
receivers,

Is your radio CENTRALAB

Centgalab 5

THE ROTHERMEL CORPORATION LTD,,
24, Maddox Street, London, W.1.
'Phone : MAYFAIR 0578/9.

Continental Sales Office : 27, QUAI DU COMMERCE, BRUSSELS, BELGIUM.

Mention of ** The Wireless I-Vorld,”.z?fz/en writing to advertisers, will ensure prompt attention. A8

&
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B et T BT £ i

&

The loudspeaker is the final arbiter
on all sounds broadcast. It is in
many cases a barrier which holds
back volume, coarsens reproduction
through lack of sensitivity and mars
the work of a first-class receiver.
Not merely a good loudspeaker is
good enough—only the superlative
excellence of the Blue Spot can re-
veal with unquestionable perfection
everything - broadcast. Though
highly sensitive Blue Spot carries
heavy loads - without a hint of
‘¢ blare >’ or ‘‘ boom.”’ Hear the Blue
Spot demonstrated at any radio
store and realise its superiority.

i Blue Spot Power Unit Type 66P - - 2716
Blue Spot 00 . Type 66K - - 25/-
Blue Spot Major Chassns Type 37R - - 15/-
Blue Spot Special w Type3lR - - 10/6

. 6 6 R THE BREITISH BLUE SPOT COMPANY LTD
| BLUE 5POT HOUSE 94/96 ROSOMAN STREET - ROSEBERY AVENUE LONDON - ECI
'Phone: Clerkenwell 3570. 'Grams: ‘‘Bluospot, Smith, Lendon.'
Dzstnbutorsfor Northern Englmld Scotland and North Wales, H. C. RAWSON (Sheffield and London) LTD.,

100, London Road, Sheffield ; 22, Qi Mary's Parsormge, Manchester ; 183, George Sivect, Glasgow.

AQ Aduvertisements ]‘or " The Wireless ‘World"' are only accepted from firms we believe to be thoroughly reliable.
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CONSTANT INDUCTANCE MEANS
CONSTANT PERFORMANCE

LEWCOS FREE

irrespecti‘ve of . signal 'strength o A

BLUE PRINTS

OF FOUR SUG-
\ DISTORTION ELIMINATED WITH P BpUR e
THE LEWCOS CONSTANT INDUCTANCE ITS UTILISING
TRANSFORMER for first or second LEWCOS
' Bk | COMPONENTS.
1 L. . Stage Please quote Ref,
‘ R.
-l 15 CONSTANT INDUCTANCE UP TO 10 MILLIAMPERES D.C, N\-T/__J
i Price 20/- Ratio. 3-1 Ref. L.F.T.3
i ‘ \ Write for fully descriptive leaflet (Ref. R61)
il ! | i
I. I L \ ) ‘\ ‘ en woo:"“._
L] Mo TN i 8
: =t \ FH) o oa_AURUSE_20tn 1930 —
\ L Y [0 ORI | DO (0l e S
THE LONDON ELECTRIC e g i | $oﬂn%§§:
WIRE COMPANY AND i T =2 e i 1
SMITHS LIMITED FEE SYAND‘FQ‘EJ“TRANbFORMEH I |
Church Road, I 118 s f ‘ _ﬂﬁr"'
Leyton, London, | r | i ﬁ :
E.10 o5 } 1 g + ¥
! e H\Hi;:mm ! ™

AS WITH TELSON TRANSFORMERS SO ARE TELSON GOMPONENTS DESIGNED TO WITHSTAND

THE 'I'ES'I' OF TIME

All Telsen components embody
many new and exclusive fea-
tures which in construction
are years ahead in radio com-
ponent design. Thus — like
Telsen transformers — Telsen
I e components are built to with-
in ai7e Hidars, embostsrageacent tasta stand the test of time against

THLSEY WE CROKES Dt focorer e By Ko anisinniniiy )
whole waye-! bnnd,ra.nl,e from 18 to 4, 900 me'.res, provide the most efficient contact with ll
extremely low Jn) the valve logs.  Low - capacity, self- a comers. L
Bakelite. Toductance 150 000 micro-heuries. locating, lied with patent 1 - i
Resistance 400 obms.  Price 2/6 e’m"_ tags, and hexagon terminal nuts, Fitted . s
- with nickel-silver shock- nbsorhmg 8pring S tart tO bullt your new Set
contacts. Price 1/- each.

now—start right—specify—

ey
SRR

NN

TS

'J.ELSEN FIXED (MICA) CONDENSERS 8hrouded
in made in to 002

up : ; ; .
m.f, Pro. Pat. No. 20"87/30 ‘0003 auppled £
complete with l’utent Grid Leak Clips to fnmlxtate . . v ‘ ‘
series or paral Can be TELSEN FIVE-PIN ‘ VALVE ‘
uprighi or fiat. Tested on 500 volts, Price 1/~ cach. EOLDERS. Price 1/3 each. ‘
Advt. of Telsen Zlectric Co., le Bdrm{ﬂqham.
. . » - . as . ' .
Mention of ** The Wireless World,”” when writing to aduvertisers, will ensure prompt attention. Al0
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L

you are buying
an A.C. mains »eceiver

a battery

eliminator

or a battery charger

be sure that it mcorporates a

METAL RECTIFIER

This Rectifier affords by far the most convenient,
reliable and economical means of rectification yet
discovered. It is-all metal, containing no moving
parts, valves or chemlcqls, so that there is
nothing-to wear out or require periodical attention.
It is significant that most of the foremost mains
sets makers are fitting the ' Westinghouse
Rectifier as standard.

Cut out the coupon below and mail 1t to the
Westinghouse :Brake and Saxby Signal Co. Ltd.;
together with 3d. in stamps. You will receive

by return of post a forty-page booklet, ¢ The All

Metal Way, 1931,” containing full information
concerning the rectifiers and their uses, together
with prices of each type.

CUT OUT THE COUPON

The WESTINGHOUSE BRAKE
& SAXBY SIGNAL CO. LTD.,
82, YORK ROAD,
KING’S CROSS,
LONDON, N..

WESTINGHOUSE BRAKE & SAXBY SIGNAL Co. Ltd %
82, YORK"ROAD, KING’S CROSS, LONDON, N.I.

Please send me, wntho.xt obligation of any kind, your
4C-page booklet, ““ The All MetalWay, 1931.” I enclose
- 3d. in stamps.

PLEASE WRITE IN BLOCK LETTERS.

NS RNEEEERNNRUAERpEAEAmEsEEEAN

W UE o B M TS - o 8 e oM 000 aeomict soo T R

ADDRESS. . s 0iiiil i iiiaieninenn, Ed goope MB

........................................ W.W. 3/12/3¢
CearsrasuansEEEEEaEmaasan FMeEEanswnEwsenanTnspannsannnann )

=]
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Marconi
Valves

are used by most
Ocean Vessels
and most impor-
tant Land. and
Air Services

Proved by

consfianf hard serviceas

- Public Testimony

“l thought it might be of interest to you to fearn of the
performance of a Marconi valve which | purchased in
December, 1923 . . . . From the date on which it was
purchased to the 10th July, 1930, it has been in constant
use in my wireless receiver; which is a three-valve
instrument. The Marconi valve has been working in the
detector holder and the other holders at different
periods. Despite the fact that it has certainly been
abused, it is still going strong and may be good for some
time yet.” J. B., Hamilton.

Experf Tesfimony

Because of their unfailing dependability, Marconi valves
are used by The B.B.C., Imperial Airways, Croydon
Control Tower, Metropolitan Police, Trinity House

Beacon Stations and Lightships, Empire

B Wireless Communications, Large -
Passenger Liners, etc., etc.

(ARCONI VALVES

MODERN ALL-ELECTRIC A.C. RECEIVERS DEMAND VALVES
OF DEPENDABLE EFFICIENCY ; for finest reception every valve
in the set must be absolutely reliable and suited to its task.
The detector, foremost in importance, is largely responsible
both for range of reception and realism of reproduction.
Marconi MH4, a four-volt indirectly heated type, is particularly
suited to this position; combining a high amplification factor
—35—with a very- moderate impedance—'!6,000 ohms—it
blends high sensitivity with reproduction of exceptional
quality. MH4 is also an excellent initial L.F. amplifier when
maximum stage gain is desired.

ITS DEPENDABLE EFFICIENCY HAS BEEN
PROVED BEYOND DOUBT-MARCONI| MH4
IS ALL BRITISH. YET COSTS ONLY 15/-,

CHARACTERISTICS :—Amp. Factor, 35; Impedance,
16,000 ohms ; Mut. Conductance, 2.19 MA/V ;
Fil. Volts, 4.0 ; Fil. Amps., 1.0. '5/'

THE VALVES- THE EXPERTS USE

Mention of ‘ The Wireless World,” when writing to advertisers, will ensure prompt atiention. AIZ
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Cditorial Comment

An Alternative Long-wave Station?

HAT progress, -if any, is the B.B.C. making
m the diwection of - obtaining facilities to

establish a second long-wave transmitter in
this country to provide alternative programmes? In
view of the undoubted demand which exists for an
alternative to Daventry 5XX, now styled the
*“ National ”’ transmitter, we think it is due to the public
that the B.B.C. should disclose what their intentions
are in regard to the future of long wavelength trans-
mission.

We have already put forward the suggestion that
the B.B.C. should take immediate steps in an endeavour
to stake a claim for a second long wavelength. If any-
thing is to be done it must be done at once, for
with the increasing congestion resulting from _the
establishment of additional statlonb the chances of bemg
able to_fit in a second long-wave
transmitter become more remote ..

The agreements entered into internationally at the
Washington Conference have certainly restricted the
chances of fitting in additional long-wave stations, but
as far as Europe is concerned, the regulations have been
left somesvhat elastic, and it would seem that additional
stations can still be included, provided they do not in-
terfere with existing services.

It would, we believe, be worth while in this country

.to establish a second long-wave transmitter, even if the

concession were only a temporary one, for it is admitted
that the Regional station scheme to cover the whole
country is going to take several years to complete,
whereas one additional long-wave station could be put
up quickly and would serve {o give alternalive pro-
grammes throughout the country during the period that
the shorter wave regional transmitters are being planned
and erected. If, then, it is found that the shorter wave
transmitters do cover the whole country efficiently, we

could part with the temporary

as time goes on. It is difficult
enough as it is to see where this
station could be accommodated,
but at the moment it does not
seem to be impossible: It is illo-
gical that a policy of -alternative
programmes for this- country
should have been established for
the shorter wavelengths and not
for the long-wave band, considet-
ing that it is freely admitted that
the long-wave station.is the only
transmitter which provides satis-
factory reception over very large

“READERS’
areas of the country.
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long-wave transmitter, and per-
haps with 5XX as well, without
regrets.

It ought not to be necessary to
plead with the B.B.C. to make a
statement on the matter; on a
subject of so much national in-
terest the public is-entitled to a
prompt and voluntary statement
from the Corporation.

Many of the difficulties in the
way of pursuing the matter would
be overcome, we believe, as soon
as the B.B.C. showed willingness
to go into the question, with the
= support of the Post Office.
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By W. T. COCKING.

Modified Intervalve Couplings.

[ 1 1s now well known that power grid detection- offers
considerable advantages over leaky-grid and anode
bend rectification, both from the points of view of

quality and of sensitivity. Owing to difficulties in the
low-frequancy intervalve coupling, however, its use has
been confined to receivers in which a minimum high-
tension supply of 250 volts has been available. High
voltages are easily and economically obtainable when the
power supply is taken from A.C. mains. Many of the
modern power valves, however, are ‘capable of giving
a large undistorted output with no more than 200
volts anode potential. It therefore becomes of impor-
tance to find a method of intervalve coupling which
will allow of the use of power detection with an
H.T. voltage of this order.
The intervalve coupling
difficulties are two__that of
securing a good frequency
characteristic, .and that of
obtaining freedom from
feed-back troubles. Both
of these difficulties are due
fo the same causes, which
are the necessity for a high , S

THE parallel-feed method of intervalve coupling used after
a power grid deleclor usually demands a high initial
voltage. For this reason the power defector has been limited
fo receivers where vollages of the order of 300 are available.
Those having only a modest H.T. voltage have hitherto been
neglected inthis field and will find a great deal of information

in this article on types of coupling which are suitable for
potentials of about 200. :

of 130, so that, if the full advantages of power detec-
tion are to be obtained, the H.T. supply cannot be
much less than 250 volts. Owing to feed-back troubles,
however, this circuit as it stands can only be used suc-
cessfully when push-pull is adopted for the power output
stage. When it is desired to use only a single output

‘valve it becomes necessary to insert the usual decoupling
" resistance and condenser.

This resistance will cause a
further drop of at least 50 volts, and it becomes
necessary to use an H.T. supply of at least 300 volts
when a resistance-transformer-coupled power detector is
used without a push-pull output stage.

The obvious alternative to resistance coupling is the
substitution of a choke of low D.C. resistance, as in
Fig. 2. This is not as simple
as it appears, however, for
the choke requirements are
exacting. In the first place,
when the intervalve coup-
ling consists of either  a
choke or a transformer the
inductance of the winding
must not be less than about
8oH. when a 10,000 ohms

voltage on the anode of the
detector-and the high, steady anode current passed by
the valve. 1In the case of an AC/HL valve, the mini-
mum anode potential for satisfactory results is about 100
volts, at which the steady anode current is about 5 mA.
The best results, however, cannot be obtained with less
than 120 volts, and the anode current is then some
6.5-7 mA. It is the difficulty of obtaining chokes and
transformers with a primary inductance sufficiently high
when carrying this current to give full bass reproduction
which has led to the adoption of the resistance-trans-
former-coupled circuit of Fig. 1. S
Experience has shown that with a fixed H.T. voltage
the best value, in all ordinary circumstances, for this
coupling resistance R is 20,000 ohms, and that any other
value leads to a reduced output. Now 6. 5 mA. flowing
through a 20,000 ohms resistance gives a voltage drop

[ 2

valve is used, if a loss of
bass notes is to be avoided. When, however, a choke-
fed transformer is used, the choke requirements are still
more stringent, for the choke and the transformer
primary are effectively in parallel, and the total induct-
ance is less than that of either. If the transformer
primary has an inductance of 200H., then the choke
inductance must not be less than 133H., to give a total
effective inductance of 8oH. .

This inductance must be maintained with a direct
current of from 6 mA. to 12 mA. through the winding,
and the D.C. resistance must be low, otherwise there is
no point in using the choke to save the voltage drop
across a coupling resistance. The self-capacity of the
choke must be low, particularly if an L.F. transformer
is not used, in order to avoid a high-note loss, and to
allow of the use of.a reasonably large capacity for the

ATy
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Low Voltage Power Grid Detection.—
detector by-pass condenser ; the self-capacity should not
Ye larger than about 0.0005 mfd.

Until recently there has been no suitable choke avail-
able, but the new Varley 300H. choke has been found
satisfactory. Although rated to carry 1o mA. D.C. only,

it works well with 12 mA. through the winding, and with

this current -the inductance is about 160H., while with
6.5 mA. to 7 mA. it is about 200H. The D.C. resistance
is about 3,000 ohms, while the self-capacity is sufficiently
low to prevent a hlgh note loss.

The D.C. voltage drop with this choke, however, is
by no means negligible; with 12 mA. current it is
36 volts, and with a current of only 6.5-7 mA. it is
20 volts. In practice, therefore, when an anode potential
of 120 volts is required the potential at the end of the

r
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Fig. 1.—The usual resistance - transformer coupled power
detector circuit. With an AC/HL valve, the best value for. R
is 20,000 ohms.

choke must be at least 140 volts, and on a 200 volts
supply this only allows some 60 volts for the drop in thz
decoupling resistance. With a current of 7 mA. this
resistance cannot be higher than 8,600 ohms, which
necessitates a large capacity for the decoupling con-
denser if feed-back troubles are to be avoided.

Motorboating.

The chief trouble with power detection is undoubtedly
feed-back, and is entirely due to the low value de-
coupling resistances which must be used to avoid an
excessive D.C. voltage drop.. It has been the writer's
experience that the circuit shown in Fig. 2 is not entirely
satisfactory. With this circuit it is essential to use the
smoothing circuit shown, and, in addition, the de-
coupling condenser C, must have a capdcity of at least
8 mfd. This apphes to the case when the intervalve
transformer has a ratio of 3.5-1 with a P.625 output
valve. A transformer with a higher step-up ratio or an
output valve with a higher amphﬁcatlon factor, such as
a pentode, will increase the feed-back.

It is also very important that the choke-condenser
loud speaker output circuit shown be used, and an
attempt to use a transformer led to hopeless motor-
boating. The factor of safety against motorboating is
so small that care must be taken to reduce feed-back

A I5 . .b‘:{,
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to a minimum at every stage of the set. To this end, it
is well to bear in mind the following points governing
the. choice of components for the output, filter.  The
reactance of the choke L, (Fig. 2) at the lowest frequen-
cies, say, 20 cycles, must be high compared with the
combined impedance of the coupling condenser C, and
the loud speaker in series. It is not sufficient that it be
high compared with the speaker impedance, for the re-
actance of the coupling condenser may be much higher
than the speaker impedance at these low frequencies.
To take a practical case, suppose that the speaker has a

D.C. resistance of 628 ohms ; at 20 cycles its impedance
‘will be very nearly the same ; the usual 4 mfd. coupling

condenser has a reactance of very nearly 2,000 ohms

at this frequency, and the total impedance will be

¥ {4 x 10° + 3.94 x 10°)=2,100 ohms. To give an effec-
tive reduction of feed-back, the choke reactance must be
at least three times this figure, or 6,300 ohms ; this leads
to a choke inductance of 6,300/6.28 x 20=50H. approxi-
mately. This is a considerably higher value of induct-
ance than is normally used for an output choke, but it
is very necessary if feed-back troubles are to be reduced
to any extent.

It is interesting to see what the values of components
would have been if selected in the usual way, by making
the choke reactance three times, and the coupling con-
denser reactance one-third, of the speaker impedance.
A short calculation shows that a 15H. choke will suffice,
but to obtain freedom from feed-back the coupling
condenser must have a capacity of not less than 38 mfd. !
The high inductance choke is obviously the more
economical, but, nevertheless, a choke which has an in-
ductance of 50 H. when carrying 25 mA. to 50 mA. D.C.,

L : o

Fig. 2.—The complete choke transformer coupled circuit with
a single output valve. As explained in the text, this circuit is
not entirely satisfactory. With a 200 volts H.T. supply, R,
must be 8,600 ohms. and C; about 8 mfd,, while the choke L,
must have an irductance of 50 henrys when C; is 4 mfd.
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according to the output stage used, is by no means

inexpensive. The use of such an output filter, however,

is essential in order to make the circuit of Fig. 2 work-

able. :
Now it is characteristic of the push-pull method of

DECEMBER 3vd, 1930.

decoupling components. With a decoupling resistance
R, of 8,600 ohms the condenser C, should have a capa-
city of 4 mfd., although 2 mfd. is often sufficient. The
output filter need have no different values from the
usual, and a 15H. choke with a 2 mfd. condenser has
been found satisfactory, while the set is quite stable

even with an output

L

W

——
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{ transformer. The output
WEEE 2 | of the AC/HL power grid
detector with this coup-
ling is ample fully to load
any ordinary power out-
put valve worked with
200 volts H.T., and an
AC/HL detector with a
P.X 4 output valve makes
an excellent combination.

Adjustment of Tone.

LS. Wherever a sufficiently
high H.T. voltage is avail-

able the resistance-coupled
circuits will be found the
most satisfactory, due to
the improvement in trans-

former characte_ristjcs
which results when thn
primary . winding is

Fig. 3.—An economical and satisfactory choke-transformer coupled circuit. The H.T. supply
needs no decoupling, and a proportional smoothing circuit can .be used.

connecting the output valves that feed-back from this
stage is almost completely eliminated. It would appear,
then, that the use of push-pull would give freedom from
motorboating and allow more latitude in designing the
receiver. This is found to be the case in practice, and
with the circuit of Fig. 3 no trouble at all has been
experienced, using a 3.5-I ratio transformer and a pair
of P.625 output valves. It will be noticed that the de-
coupling circuit has been omitted, and it only becomes
necessary when the output of the smoothing circuit
is greater than 150 volts. Even in this case the use
of a resistance in series with the smoothing choke L
will give the desired voltage drop in the most economical
manner, ‘

Where a fairly high degree of low-frequency ampli-
fication is desired, the use of a push-pull output stage
will prove mare satisfactory and actually cheaper than
the conventional single output valve with elaborate de-
coupling and choke-condenser output circuits. By its
use not only are decoupling circuits and special feed-
back precautions eliminated, but the amount of smooth-
ing required is reduced. and a more economical circuit
becomes possible. At the same time, the advantages of
push-pull of reduced second harmonic distortion and
increased power output are retained.

. In some cases, however, it may not bLe considered

desirable to employ push-pull, and if a single valve will
give a sufficient output the circuit of Fig. 4 will be
found to be the most satisfactory. By omitting the
L.F. transformer the amplification is reduced, and also
the effects of feed-back; as a result the circuit will
prove satisfactory without unreasonable values for the

[ W

shunted by a resistance.
The. improvement is- not
obtained. with the usual
choke coupling, and, as a result, both the very low and
the very high- notes are not reproduced to quite-the
same extent. Nevertheless, the choke-coupled circuit
is capable of extremely good results. Most good L.F.

L -0

-

Fig. 4.—A satisfactory circuit with a single output valve;

owing to the low amplification, feed-back effects are very

small, - The resistance R, should have a value of 8,600 ohms,

with a 200 volts H.T. supply, and the condenser C, a capacity
of from 2 mifd, to 4 mfd.
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transformers have a characteristic rising at the higher
frequencies, and this effect is accentuated by the pres-
ence of a resistance across the primary winding. In
many cases this effect is of great use in providing a
certain amount of compensation for a high-note loss
in other parts of the receiver, but when a choke-coupled
transformer is used this rising characteristic is to a large
extent lost. It may be retained, however, by shunting
the primary winding by a resistance of the correct
value to give the desired characteristic, In other words,
if the circuit of Fig. 1 will give the desired frequency
characteristic, but fails, owing to the low voltage avail-
able, the detector output can be increased without an
appreciable alteration to the high-note amplification
merely by connecting a choke in parallel with the
coupling resistance. The D.C. passes through the choke,
which is of low resistance, and the high anode voltage
will then allow of a large output being obtained. The
amplification at the very low frequencies will be slightly
less than that with the pure resistance-transformer cir-
cuit, but at all other frequencies will be practically
unchanged. !

When the H.T. supply is limited to 200 volts the best
results will be obtained with the choke-transformer-
coupled push-pull circuit of Fig. 3, while if only a single
output valve be desired the plain choke-coupled circuit
of Fig. 4 can be relied upon. The choke-transformer
circuit with a single output valve (Fig. 2) cannot be
generally recommended with H.T. voltages lower than
300 owing to the difficulty of decoupling.

Operating Notes.

The action of the power grid detector with choke
coupling is in no way different from that of the usual
resistance-coupled circuit, but several practical differ-
ences may make themselves evident. The actual
rectification efficiency is unaltered, but the amplifica-
tion efficiency of the valve is increased. It was pointed
out in the original article on this method of rectification’
that a grid detector can be considered as a diode rectifier
folowed by a low-frequency amplifier. The rectification
efficiency is not affected by the method of intervalve
coupling adopted, but the amplification efficiency de-
pends upon the ratio of external to internal anode
impedance, just as in an ordinary amplifier.  The
AC/HL with a 20,000 ohms coupling resistance gives
an L.F. amplification of about 21 times, but with choke
coupling this becomes about 35 times, an increase of
66 per cent. For a given H.F. input voltage, there-
fore, the choke-coupled detector will give a considerably
greater L.F. output voltage than the resistance coupled.

The second point of difference between the two methods
of coupling lies in the fact that there'is no simple
relation between the change of anode current recorded
by a milliammeter when a signal is applied to the grid
of the valve and the output voltage developed across
the choke. With resistance coupling it is merely neces-
sary to multiply the change of anode current in amperes
by the value of the coupling resistance in ohms to
obtain an approximate figure for the peak L.F. voltage

i Power Grid Detection, The Wireless World, May .’Tth, 1930.
T
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across the resistance for 100 per cent. modulation. The
change of anode current with choke coupling, however,
is determined by the resistance in circuit, but the L.F.
voltage is determined by the choke reactance, and there
is consequently no simple relation between them.

Just as in the ‘case of resistance coupling, the milli-
ammeter will show up distortion occurring in the ampli-
fying portion of the detector. A flicker of the needle in
an upward direction denotes that second harmonic dis-
tortion is present, due to working on the curved portion
of the grid volts—anode current curve—-and the remedy
is either to reduce the H.F. input voltage or to increase
the H.T. voltage until the needle ceases to ‘‘ kick up-
wards.”” A flickering of the needle in a downward
direction does not necessarily indicate distortion, for it
is a necessary result of rectification. No difficalty should
be experienced in preventing the needle from flickering
upwards, for the use of choke coupling allows a fairly
high H.T. voltage readily to be applied to the anode of
the valve, and a large undistorted output to be obtained.

With a steady anode current of 12 mA. the current
change due to the H.F. input can be as high as 3 mA.
without distortion, and a.very largs L.F. output is then
obtainable. With steady currents of about 7 mA. it is
unwise to work with a greater change of current than
about I.5 mA. No exact figures can be given, for, as
just pointed out, the change of anode current obtained
with a given H.F. input depends upon the circuit re-
sistances, including the valve internal resistance, the
choke resistance, the resistance of the decoupling circuit
(if any), the resistance of the smoothing chokes, and
even the H.T. rectifying valve and mains transformer.
These will obviously be different in every case, and so
the change of anode current will also be different in
every case. lo a certain extent this is also true ot
resistance coupling, but the coupling resistance then
forms a large proportion of the total resistance, and
most of the external resistance can be- neglected.

0000

FRENCH SHORT-WAVE TESTS.

The 80th series of shoit-wave tests will be carried out by the
French Meteorological Office on December 13th, with prelimi-
nary tests on Decemher 6th. The series will follow much the
same lines as in the 79th test, of which particulars were given
on page 216 of our issue of September 3rd. :

Transmissions will begin on December 13th at 09.30 G.M.T.
from Lyons FYR on 38 metres, followed at five:minute intervals
by Lyons FYS (26.15 metres), Lyons FYQ (16.35 metres),
Trappes FOW (26.15 metres), Lyons FYS (60 metres), Paris FLE
(35.70 metres), Lyons FYR (25.75 melres), and Trappes FOW
(60 metres). :

The series will be repeated at 11.30, 13.30, 15.30, 18.00; 20.00

and 22.30 G.M.T., but in the last three tests Paris FLE will
be replaced by FLJ on 32.50 metres.
_ The preligninary tests on December 6th begin at 13.30 and
20.00 respectively, FLE taking part in the first and FLJ in the
second. Each transmission will last for ten niinutes, and consist
of a series of L's in Morse (. — .- ), interspersed with test
groups of five figures; the second half of each transmission will,
therefore, overlap the first half of the next.

Reception report forms are issued by the Office National
Meteorologique, 176, rue de I'Université, Paris. )

On the occasion of the previous series, last September, Mr. J
Hunter, 63, Hervey Road, Blackheath, S.E.3, very Kindly offered
to forward to the French Meteorological Office reports from
listeners who had not been able to secure the necessary forms,
and we understand his offer holds good for the coming series.
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LocAL AMPLIFICATION OF FIE

Helping the Town=dweller to Receive Distant Stations.

By ERICH SCHWANDT 1{Berlin).

T a recent meeting of the Heinrich Hertz Society
A in Berlin details were published by Manfred von
Ardenne of a method of improving distant recep-
tion for the dwellers in large towns—a method which
it is suggested may bring about a remarkable change
in urban reception. The experiments already carried
out are said to be very promising.
The scheme of amplification of field-strength starts
from the assumption that in urban districts .the field-
strength of the distant transmitter may be reduced by
as much as go per cent., by absorption due to buildings
and masses of metal, so that no more than 10 per cent.
of the original field is left, while in the country this
weakening does not take place. It is further assumed
that in a town the amount of interference may be as
much as 50 to 100 micro-volts per metre, while in the
country it is not likely to exceed 1 to 2 micro-volts per
metre—about one-fiftieth of the urban interference level.
Von Ardenne proposes to take the intense, disturbance-
firee field which is available in the country, convey it
in a suitable manner into the town, and there radiate
it out afresh. In conjunction with Dr. S. Loewe he has
: : been working on this pro-
[ posal for more than a year
and a half, and claims to
have succeeded in solving

the central receiving station E is set up. This station is
equipped with highly sensitive receivers, with band-pass
filters, compensating devices to check fading, and all
modern improvements, to pick up the field of the distant
transmitters. If the so-called ‘‘selective method’ is
adopted there must be one receiver for every station
to be retransmitted in the town. In the central receiv-
ing station very consider-
able amplification’ of the
received signals is carried
out at high frequency ; de-
tection does not take place,
for the received field is to
be conveyed to the town in
its original high-frequency
form, and not relayed as a
detected low-frequency
signal in the manner hither-
to adopted. For this,
high-frequency power am-

plifiers are required, in
which the last stages are
equipped with valves of
similar power to those used
as output valves in large
low-frequency power am-

Fig., 2.—Schematic diagram
61 a fleld-strength amplifying
equipment using ultra-short
waves as a link. S=Urban
area; E=Central receiving
station; R=Relay transmit-
ter; U=Ultra-short waves;
KS=Uiltra-short-wave trans-
mitter ; KE = Ultra - short -
wave receiver

Fig. 1.—Schematic diagram
of a field-strength amplifying
equipment with land - line
connection. S=Urban area;
E=Central receiving station;
L=Line connection; R=Relay
transmitter; V=Intermediate
high-frequency amplifier
(Aperiodic).

the theoretical and prac-
tical problems that it pre-
sents. With his experi-
mental apparatus he has
succeeded in conveying
signals from- distant
stations to a.factory where
they could not normally be
heard, “on'account. of in-
terference from electric
motors, with even the most

'sensitive receivers, in such

a way-that these stations
were received at good
strength and free from in-
terference with an ordinary

local-station receiver. Signals were picked up at his
laboratory, a mile and a quarter away, and retrans-
mitted from there to the factory.

Reference to Fig. 1 will explain the technical details
of the process. Outside the borders of the town, at a
point where reception is good and interference small,

[

plifiers.

For conveying the power it is possible either to use
as in Fig. 1 a so-called ‘‘ power lead,”’ of the kind used
to connect a short-wave transmitter with a beam aerial
at some distance from it, or, as suggested in Fig. 2, the
amplified high-frequencies may be used to modulate an

‘ultra-short wave, which is radfated into the centre of

the town. To avoid interference, very precise direc-
tional transmission, and in addition the use of polarised
waves, is desirable. The amplified high-frequency field
is reradiated by a relay station R.

Amplification of all Transmissions.

For satisfactory operation it is required that the
field-strength of this transmitter be so chosen that the
ampiified field is considerably weaker at the "cen-
tral receiving station than the original field from the
distant station. The relay station will normally have
about 10 to 20 per cent. of the power of the local station ;
in this way freedom from interference with the local
station is assured, while the usual two-valve and three-
valve local-station” receivers using reaction will suffice

A 18
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Local Amplification of Field- =
Strength.—

to provide programmes as

loud and as uninterrupted &
as those from the local
station.
In addition to the ‘‘ selec- s I c D
tive method’’ described,

LA

there is also the possibility
of using an ‘‘aperiodic
method,”” which would not
be limited to a few individual
stations, but would involve
the even amplification and

L— A 200/600 m —=t=—————— A= 8m
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retransmission of the whole
wave-range from 200 to 600
metres. - For this both the
amplifier and the relay
station would naturally have to be completely aperiodic ;
to achieve, in spite of this handicap, the same results
thal can be had with the selective method, more stages
of amplification and a higher-power relay transmitter
would have to be used. This method, too, has been
fully worked out both theoretically and practically, so
that its introduction is now practically possible. The
general scheme is shown in Fig. 3, while Figs. 4 and 5
show views of the apparatus used in the experiments.

The great importance of von Ardenne’s scheme lies

in its ability to make clear and uninterrupted reception
of distant stations
possible to the
town-dweller, with-
out making it
necessary for him
to use anything
more elaborate than
the simple- receiver
he already pos-
sesses. He would
have at his dis-
posal the same
choice of  pro-
grammes that is
available to the lis-
tener living in the
country or in a
small town, .and
who receives there
with a multi-valve
set. The whole
equipment has the
same effect as if the
town possessed a
common central
high-frequency am-
plifier, which
brought all the dis-
tant stations to the
listener’s -doorstep.

Fig. 4.—Arrangement of the central The G eErman

reéceiving station (experimental model). 1551 -
In the screened cupboard ; short-wave Comn11551qner for
Broadcasting, Dr.

band filter, broadcast receiver, and
fier. Bredow, is stated to

{below) high-frequency power ampli-

AT9 Oq,:v’

Fig. 3.—Schematic diagram of an aperiodic field-strength amplifying equipment. A-Aperiodic

receiver; B=Band-filter; C=Aperiodic high-frequency amplifier; D=Ultra-short-wave trans-

mitter ; E=VUltra-short waves; F="Ultra-short-wave receiver; G-—Preliminary amplifier; H=
High-frequency power amplifier; I==Band-filter; X=Aerial circuit of relay transmitter.

be very interested in the new project, and has advised
the trade to erect an experimental installation on a big
scale. The expense of such an installation would cer-
tainly not be greater than that of an ordinary broad-

Fig: 5.—Experimental apparatus for investigating questions
‘of modulation in connection with ultra-short waves.

casting station, and would probably be speedily repaid

by the increase in the number of licence-holders. In
every town in every country there are many who only
remain aloof from wireless. because they would be tied
down to a single station, and would resent this mono-

poly. Give such possible listeners the opportunity ot

receiving on a simple and inexpensive set all the most
representative stations of Europe, and they would become
the most enthusiastic of listeners.
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GECOPHONE]

Test Repott with- Constructional and  Circuit=Details.

N the period between the Exhibitions of 1929 and
I[ 1930 radio manufacturers were faced with an en-
tirely. iew problem. The time. when a receiver
might consist of a baseboard assembly and vertical panel

had definitely drawn to a close, and everyone realised

that a radio receiver could no'longer resemble an ex-
perimental outfit. The new specification to which sets
had to be built involved such radical changes as single-
dial control, coils in screening compartments, ganged
wave-change switching, all-mains operation, and chassis
construction. All these features are present in the Four-
valve Screen Grid Receiver of the General Electric Co.,
Ltd. As an examplé of modern production this receiver
is remarkable and reveals the superiority of the manu-
facturing facilities possessed by a firm whose activities
include the making of all classes of electrical gear.
Nothing has been spared in the provision of tools for the
stamping and shaping of hundreds of metal parts. Every
single piece is the product of repetition machinery which,
while involving enormous initial outlay, leads, as far
as the purchaser is concerned, to reliability and good
value for money.

Dealing with the mechanical details, it is to be noted
that the components are carried on a substantial iron
frame giving support to ths '
coils, ganged tuning con-
densers and mains equip-
ment on the top side, and
the valve compartments and
L.F. equipment underneath.
Components are so arranged
that the entire space within
the overall rectangular
dimensions is entirely filled,
a feature usually difficult to
carry out where H.F. ampli-
fication is involved, and
giving the great advantage
of compactness. Complete
screening is provided for the ¢
H.F. valves, and the various by-pass condensers are
included within the valve screens. The coil compart-
ments are immediately over the valves, to which they
form the tuned input. Rectangular confainers with
rounded corners screen the coils. Long- and short-wave
coils stand vertically side by side, and they are screened
from each other by a barrier within the container.
Double contact switches short-circuit the long-wave coils
when tuning to the broadcast band.

coupled H.F. stages.

Choke filter-fed outpul.
of cabinet.

H.F. valves.

bg./'
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SPECIFICATION.
All-electric Four-valve Screen-grid Receiver. Type B.C.3140,

Two H.F. stages (Osram M.S.4). Power grid delection (Osram
M.H.4). Power triode output (Osram P.X.4). Transformer J
Ganged wave-change swilching. &=

Single dial tuning.control by ganged condensers.
Volume control by series aerial condenser.
Reaction control applied to detector.
i+ “Walverectification (Osram U.10). - Operating confrols on enis
Illuminated wavelength calibrated tuning scale.
Tuning coils in screening compartments.
Provision for use of gramophon: pick-up.
Chassis built on an all-metal frame.
Walnut cabinet measuring 18ins. X 10ins. X 124ins. deep.
Price, complete, £30.

DECEMBER 3rd, 1930.
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A three-gang condenser stands alongside the coils.
Total"screening is provided between the individual sec-
tions and overall, while trimmers are provided for match-
ing up the stray cdpacities, The condenser is end-driven
through a heavily spring-loaded reduction gear entirely
devoid of backlash or slip. A drum dial on the centre
of the shaft calibrated in the two-wave ranges and illu-
minated from behind appears in the centre of the set,
while the tuning control knob is on the end giving the
1deal operating position as contrasted with the difficulty
of turning small knobs on the front.

The clear layout and direct wiring readily reveal all
essential features of the circuit. It will be seen from
the accompanying circuit diagram that the four valves
are arranged as two transformer-coupled H.F. stages,
detector valve and power triode output. H.F. and de-
tector valves are indirectly heated, being of the Osram
M.S4 and Osram M.H.4 types. The output is a
generous power valve, the P.X.4, working with a modest
output voltage. Rectification is by valve, the Osram
U.10 type.

The set designer is faced with the problem of com-
promise between selectivity and maximum amplification
in the H.F. stages. We find, therefore, that in the use
of H.F. intervalve trans-
formers the manufacturers
having decided to err on the
side of selectivity ‘and
stability as against the
highest possible stage gain.
i~ This'is good practice in the
i absence of the inclusion of
- apparatus to give a pre-H F.

control of selectivity, while

subsequent test revealed

good distant station-getting

properties  with apparent

uniform sensitivity over the
" tuning scale.

Totally screznzd

Lo sy 1 wi " Detection is by power grid.

It is interesting to nete that behind the H.F. choke in
the anode circuit of the detector an L.F. cchoke is in-
serted to provide ‘a filler feed to the L.F. intervalve
transformer, though the dimensions of this choke sug-
gest that the detector valve is working with a normal
anode current. A minor but interesting detail is the pro-
duction of a grid leak resistance by covering a small
rod with high-resistance material and running round it
a spiral cut, thus increasing the length and decreasing
A 20
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SMOOTHING ~ CONDENSERS INDICATING  DIAL

SMOOTHING  CHOKE

REACTION CONTROL

MAINS
TRANSFORMER

HEINTERVALVE COUPLING

(LONG WAVES)

TRANSPARENT WAVELENGTH

DIAL LAMP TRIMMING CONDENSERS

7 § il 5

MAINS ON~OFF ‘SWITCH

BIAS RESISTANCE
x HF CHOKE " POTENTIAL  DIVIDER

\ - — —

WAVE-CHANGE

HF INTERVALVE COUPLING
(BROADCAST BAND)

TUNING CONTROL

CONDENSERS

COIL COVER

OUTPUT CHOKE

LF INTERVALVE

TRANSFOEMER
DETECTOR FEED CHOKE

OSRAM U0

TRANSFORNMER
COVFR SCREEN

COVER FOR TUNING

VENTILATED MAINS

SWITCH

OSRAM MS4-
OSRAM (DETEC TOR) MH=
FOR GRAMOPHONE \
CEASUR OSRAM PX+
Hired,
Chassis details of thc.: Gecophone All-electric Four-valve lieceiver.
A 21
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Gecophone All-electric Four-valve A.C. Receiver.—

the cross section of the coating of resistance material,
Reaction is provided in the anode circuit of the de-
tector which tends to compensate for the loss of inherent
valve reaction in the H.F, stages arising from the use
of the selective intervalve couplings.  Grid bias is pro-
vided for the H.F. valves by small resistances in the
cathode leads, while the output valve, which is directly
A.C. heated, likewise picks up its bias from a resistance

DECEMBER 3rd, 1930.

at opposite ends of the cabinet_are turned in opposite
directions to produce an increase of signal which is,
‘perhaps, a little inconvenient. Ap excellent feature is
that the reaction control is not only particularly smooth
but is uniform on both wave ranges.

The -control of volume, although effective, is not
linear as judged by the ear. Very little change occurs’
In the strength of ‘the signal from a local station until
the zero position of volume control is reached. On

0:0005mfd
A\ -

S

o

6500

0 25mfd

]
8500
L

{)'0005mfd J_;
= 0:00006

T MS.4. o . » 0240V,
c 1 £
£ : é}
[ LS 154 U
/T T !

0-25mfd

A
L =

'L.0'25mfds
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A.C.
1 - e b e MAINS

Circuit-of the Gecophone All-electric Four-valve Receiver, type B.C.3140.

in its filament-heating circuit. Pre-I.F., volume con-
trol is provided by a series aerial condenser which serves
also as a coutrol of selectivity. In preparing the set
for test one finds that the transformer is not only tapped
to suit 200-, 220- and 240-volt supplies, but, in addition,
there are three more terminals marked 10, 5 and —
volts. By this means all mains potentials from 195 to
250 can be accommodated to the nearest 5 volts,

Notes on Operation.

An entirely silent background is first noted on bring-
ing the receiver into operation, and whereas 20 milli-
watts of hum at the output may pass unobserved, the
reading in respect of this receiver was considerably
lower. Tested at g o’clock in the evening, when most
European stations are operating, and steadily advancing
the dial from minimum to maximéin over both wave
ranges, eighteen stations were counted. These stations
were received free of interference, and the count did
not include heterodyned transmissions and heterodyning
relays. The test, hO\\re\'e:, was a severe one in that it
was carried out at a distance of six miles from the
London Regional station. | ;

At so short a distance there was an interval of only
a few divisions silence between the two transmissions.
Turning the volume control towards minimum greatly
improved the selectivity, however, but rendered the set
less sensitive to distant stations. A combination of a
reduction on the volume control and the application of
reaction brought in several stations between the London
transmissions.  Attention might be drawn to the . fact
that the reaction and volume controls which are situated

N

the other hand, the transmission of a distant station dis-
appears with but a small rotation of the control.
Quality of reception is all that can be desired, and a
measurement of the output between 0.1 and 1 watt de-
livered into a 4,000 ohm load with signals from a
modulated oscillator showed the frequency range
covered to be from 40 to 2, 500 cycles.

Evidence of production in a well-equipped factory so
marked from an examination of the chassis is likewise
revealed in the cabinet work. The smooth, dull-finished
walnut gives a good appearance, while the top is
quartered and relieved by a bevelled par:l,

0000

Perfectavox.
@N page 581 of the Buyers’ Guide issue (November 19th)

particulars were given of only one of the range of radio

gramophones made by Perfectavox, Ltd., Alexandra
Works, High Street, Yeadon, near Leeds. The instruments
which were inadvertently omitted are the °* Screened Grid
Minor " and ““ Junior Screened Grid Lion.”’ The former incor-
porates a three-valve circuit with an AC/SG high-frequency
valve, transformer coupled to an anode bend detector which is in
turn transformer” coupled to an AC/PEN output valve, Trans.
former coupling is provided to the moving-coil loud speaker.

The ‘* Junior Screened Grid Lion has an additional L.F.
stage with resistance'—capacity coupling, and the output consists
of two P.650 valves in push-pull with transformer coupling to a
moving-coil loud speaker,

Both models are fitted with B.T.H. induction motors, post
detector volume controls and tone filters, and valve H.T.
rectifiers. .

The price of the *“Screen Grid Minor ' is 47 guineas, and the
“Junior Screened Grid Lion** 65 guineas in oak. Walnut and
mahogany cabinets are also available,

A 22
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Seven point suspension
definitely prevents

microphonic noises
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—by eliminating
filament vibration

Microphonic noises in a Receiving Set
are usually traceable to the Detector
Valve. Nine times out of ten the cause
is filament vibration. Look at the illus.
tration alongside. This shows the internal
construction of the new Cossor Detector
Valve. See how the filament is held—not
only top and bottom —but also by four
insulated hooks spaced at intervals
throughout its length. The purpose of
these hooks is to damp out any tendency
for filament vibration. Therefore by using

this “steep slope” Cossor Detector Valve
in your Receciver the possibility of micre.

1)
phonic noises is definitely eliminated and

you are assured of greater volume with

-absolute tonal purity.

] We have just issned a novel, circular
! Station.Chart which gives identification
; lt | details of nearly 50 stations and space
i is provided for entering your own dial
readings. Price 2d. each they are
: obtainable from any Wireless Shop.
In case of difficulty write us, enclose
2d. stamp and head your letter ¢ Station

Chart W.W."

THE NEW

~‘! SSOR
DETECTOR VALVE

PEFINITELY FREE FROM MICROPHONIC NOISES
[ 2N
. . 682
l A23  Advertisements for *“ The Wireless World ™ ave orly accepted from firins we believe to be thoroughly reliable. M
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Cossor 210 DET., 2 volts, .1 amp.
Impedince 13,000. Amplification Fac
tor 15. Mutual Conductance 1.15 m.a.tv.

Normal working Anode
| Voltage 90-150. Price 8/ 6
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The Power Unit that
Incorporates Automatie
: Gl’id Bias Mains Voltages may ruin your valves in 2

few seconds by over-running—say Six-
Sixty and safeguard your valves. Replaces existing batteries in a
moment and takes no more room. H.T. up to 200 volts, 40 mj/a.
Automatic G.B. up to 20 voits. L.T. 5 amps at 4 volts A.C., enabling
A.C. Valves to be used at any time. Price £6 : 6 : 0.

WHEN BUYING VALVES SAY SIX-SIXTY, TOO, whether for "
batteries or A.C., and be sure of best results—range, volume,
faithful reproduction, and long ‘ife. . '

The Six-Sixty All-Mains
CenversionEquipment

includes the Power Unit, 5/4 pin valve holder Adaptors
and specially selected Six-Sixty A.C. Valves. No
alterations to set-wiring. Complete Conversion
Equipment, making your battery set All-Mains

SAY i e

(" m' | qum,l:m“w A T b ,r'lum'i"lll" ,"'lllll”’

SIX-SIXTY
(B.V.A. RADIO VALVES AND EQUIPMENT).

"hk !mllh...
Six-Sixty Radio Co., Ltd., Six-Sixty House, 17/18, Rathbone Place,
Oxford Street, London, W.1. Tel : Museum 6116/7.

A
good item
on any

programme || s ‘_oc.RAMS

. INTERFERENCE
fyoulita

PAILLARD

eLectric INDUCTION moror

No brushes or commutator to cause interference. No  belt,
The motor runs smoothly and silently, without wariation in
the revolution speed even with largely fluctuating mains
current. 12”  velvet-covered turntable, automatic brake and
cut-out.  For 100-130 and 200-250 v. A.C. 7875 53" X 5%,

£4 / 17 /6 (without Unit Plate, £4/10/0).

Super  Pickup and Arm, £2/2/6.
Portable Gramophone Cabinet fitted
with Paillard Motor, Super Pickup
and volume control, £8/15/0 complete.

APOLLO GRAMOPHONE CO., LTD.,
= 4-5, Bunhill Row, LONDON E.C.1.

Mention of ** The Wireless World,”” when writing to advertisers, will ensure brompt attention. A24
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| LOUD SPEAKER @&

IMPEDANCE

Using a Chart to Simplify Calculations.

By W. A. BARCLAY, M.A.

and loud speaker is recognised in a broad way,

it must be confessed that its practical application
in the individual case is apt to prove exceedingly diffi-
cult. Of all the component parts of a receiving set,
the loud speaker is by far the most inefficient, as well
ds the most erratic in its

: & LTHOUGH the general principle of matching valve

that a clear understanding may be obtained of
the part which it plays in sound reproduction.
The writer has noticed that there is mow a tend-
ency to treat the impedance of a loud-speaker as in alt
cases the correct substitute for the D.C. resistance.
Though for some purposes the impedance figures are a
sufficiently reliable index

performance over different
frequency ranges,
well known, the electro-
acoustic efficiency of the
average loud speaker is
poor in the extreme; in-
deed, it is safe to say that
of the input energy fed to
the instrument, less than
2 per cent. is available for
conversion into  actual
sound waves in the air. In
addition to this, what effi-

cfficiency are fo be avoided.

As is THERE was a lime, nol so very long ago, when
| the only link between set and loud speaker whicl most
wireless users recognised .was the obvious one of the con-
necting flex. Nowadays the position has completely changed.
It is common knowledge that the loud speaker must be
carefully chosen to work in conjunction with the oufput
valve of the sef, and that appropriate “‘mafching” of the
" properties of both is essenlial if distortion and loss of

The impedonce of a loud speaker is not always a correct
sudstitute for the D.C. resistance when it is required to
estimate the A.C. power supplied. An ingenious chart is
given by the author from which numeiical values of resis-
tance, inductance, impedance. and frequency can be read.

of * performance, a little
reflection will show that
when used to estimate the
A.C. power supplied to the
_instrument by the output
valve they lead to entirely
erroneous results.

To ses how this comes
about, let us consider the
actual composition of the
speaker impedance. It
will be récalled that the
impedance figures supplied

ciency there is is by no
means uniform over the frequency spectrum. The
phenomenon of -resonance often appears at certain
frequencies, and is due in many cases to the mechanical
system of moving parts necessary to convert the elec-
trical impulses into sound waves in the atmosphere.
Moreover, the performances of different types of loud
speaker differ markedly, while even instruments of simi-

lar type may behave in different ways according to

circumstances.
Loud Speaker Impedance.
The D.C. resistances quoted by the makers are, of
course, of no use whatever in any at- :

-------- : " by The Wireless World

were obtained ‘‘by reading the volts developed across
the windings with a valve voltmeter simultaneously
with the current as indicated by a thermo-junction in

‘'serles with the windings.”” The quotient obtained by

dividing the former by the latter is obviously the im-
pedance of the windings at the frequency concerned.
But it must be remembered that this impedance has
both a reactive and a resistive component. If for the
moment we assume the element of capacity absent from
the windings, the latter may be assumed to be repre-
sented af the particular frequency by an inductance L

and resistance R (Fig. 1). If the

tempt to classify the performance of

loud speakers. This has often been _M@M_mm\_

pointed out in The Wireless World, and
as a first attempt at a constructive policy

frequency be f cycles per second, we may
then write for the impedance,

z=\/&)2L2+R? J 0o (I)

L

in the provision of loud speaker charac-
teristics, this jowrnal recently gave
experimental values for the impedance

frequencies.” The impedances in. ques--
tion were found in every case to differ markedly from
the D.C. resistance value, being in some cases ten or
even more times as large. =

It will be useful to examine in slightly greater detail
this concept of loud speaker impedance in order

! “Tests on Cone Units.”—The Wireless World, 5th>-and 12th
February, 1930.
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Fig. 1. — Neglecting sel-
capacity, a loud speaker may
be assumed to act at any
frequency as an inductance
d . . in series with a resistanca,
of several different types at various L and R depend on the
{ frequency. ’,

where o as usual denotes 2+f. It is to be
carefully observed that it is only at this
particular frequency f that these particu-
lar values of L and R can be used to
represent the coil windings of the
speaker.  The unfortunate complication
in the business is that, at any other frequency, these
values L and R will cease to apply ; in other words they
are not constants of the loud speaker but depend partly
upon the working frequency.

Effective Resistance.

It will be realised, of course, that R above represents
the effective resistance offered by the coils at that
frequen_cy,' and “is quite distinct from the D.C.
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Loud Speaker Impedance.—
resistance of the windings The effective resistance may
be taken' to comprise the sum of all the resistances upon
which the energising current does work. It will therefore
include the pure ohmic resistance of the windings (the
D.C. resistance), the resistance losses in the iron, and
the useful resistance which is called into being by the
motion of the diaphragm system.

If, now, we consider the passage of an alternating
current of speech frequency f and peak amplitude I
through the coil represented in Fig. 1, we know from
theory that the useful work per-

DECEMBER 3rd, 1930.

Fig. 2, consisting of two graduated scales and a net-
work of two systems of numbered lines. Each scale
and each system of lines represent the numerical values
of certain selected variables; in the case illustrated, the
scales cafry values of the variables p and g, while the
network of lines represent values of #» and s. It is easy
to see that, if the two particular lines on the network
corresponding to given values of  and s be taken and
their point of intersection noted, this point in turn may
be usad as itself lying on the index line' which aligns
the value of p and g on the external scales. The four

. variables are thus correlated by one

formed will be proportional to I°R
and not to I?°2z. The determination \

application of the index line. The
procedure is perfectly general, and

of the values of effective resistance L if any three of the variables are
is thus seen to be essential for the ' given, the value of the fourth may
correct estimation of the A.C. watts \ y at once be found. Thus, if the
supplied by the power valve to the yd values of p, ¢ and s were known,
loud speaker. It is also clear that, & \ P o | that of » would be read at the inter-
. . N ] . . C e
as this resistance at any frequency d \ \ ] 7 section of the line joining p and g
may differ considerably from the © \ b}“ © | with the particular line on the net-
value of impedance obtained at the |w| | e w| work associated with the given
same frequency, our object must be Z \)/ = value of s.
to find some means of deriving cor- 3 \y\“ 7] The simplicity of this operation
responding values of R for the —g N | \\\ will be appreciated. The network
values of z which have been experi- /,/ B \“\:?:\ of lines for » and s need not, in the
mentally determined  over the Y T — :‘\*k\ S LINES general case, be the rectangular car-
frequency range. ' [ EaiiEs tesian network of horizontal and
If the effective resistance R were S = vertical lines. On the contrary, it

approximately constant, as in the
case of an ordinary coil with air

) may consist of any ordered
sequence of lines, or even of

core, the problem of ascertaining
its amount would be relatively
simple. In the present case, how-
ever, since not merely z but R and
L themselves vary with the frequency, the problem of
determining R and L for each different frequency for
which the value of z has been supplied by The Wireless
World is one of very real difficulty. It is, indeed, not
too much to say that it would be practically insuperable,
even with tedious mathematics, were it not for a very
simple and easy procedure which has been devised by
the writer for the solution of this and similar problems.
The method, which makes use of a specially constructed
Alignment Chart, is now published for the first time
through the medium of The Wireless World.

Method of Alignment.

The advantages of the alignment chart in relating
the magnitudes of different variables are by now well
known to readers of this journal. The charts which
have so far appeared in its pages have, however, been
of the simplest type, namely, that in which each appli-
cation of the index line relates the values of three such
variables. In some of the ‘' Useful Data Charts’’ pub-

lished some time ago, it was possible by means of a -

second application of the index to correldte a fourth
variable, but this second alignment is merely another
case “of the ‘‘three-variable’’ relation, and.represents
in itself no extension of that method. The Alignment
principle may, however, be extended to correlate four
and even more variables by a single application’of the
index dine. Consider, for instance, the diagram of
o "I.:{‘

Fig. 2.—Scheme of four-variable align-

ment chart. A single application of the

index line relates the values of p and g
with those of r and s.

curves, depending on the formula
which is to be illustrated. The
values represented by each line of
the network should, however, be
easily readable, so that intermediate values between the
numbered curves or lines can readily be interpolated
by eye. The actual construction of the network which
will now be described will not be discussed here, asbeing
essentially a question of pure mathematics, and as such,
rather outside the province of these pages.: Detailed
measurements will, however, be gladly supplied to any-
one interested on enquiry through The Wircless World
offices.
Alignment Chart for Impedance of Resistive
Inductance.

The Alignment Diagram of Fig. 3 has been prepared
on the above principle to illustrate the impedance z of
the resistive inductance shown in Fig. 1 for varying
values of L, R, and f. The two external scales are
those of resistance and inductance, the values of R
shown extending from o to 6,000 ohms, while those
of L extend from o to 2 henrys. The intervening net-
work of lines consists of a series of parallel vertical lines
representing values of frequency- from 50 to 3,000 cycles
per second, while across these run a diagonal series of
sloping lines representing values of impedance up to a

_maximum of 30,000 ohms. It will be observed that

the lines of lower impedance values (below 6,000 ohms)
meet the external resistance scale in the same numerical
values as they themselves carry.

The method of using this chart to arrive at the value
of any one of the four variables concerned when the
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Loud Speaker Impedance.—

other three are known las already been outlined above.
The index line through the values of R and L on the
outer scales will always pass through a point on the
network which gives at once the impedance and the
frequency with which this impedance is associated.
Hence it follows that, if the values of R and L are
known for the circuit of Fig. 1, the corresponding im-
pedance-frequency graph of the circuit may be derived
by a single application of the index line.

TABLE.
Coil Impedence for L= 15 H., R = 4,000 o at various frequencies.

/(c}clesj 100 (- 200 300 400 500 600 700 800 900 | 1,000

z (olmis)

4100 [4,400 (4,900 [5,500 (6,200 |6,900 ‘|7,700 ‘s,soo‘ 9,100 (10,200

As an -example, we shall suppose a coil whose induct-
ance of 1.5 H. and resistance of 4,000 ohms are known
to be constant and independent of the working fre-
quency. The resultant index line is shown dotted in

DECEMBER 3rd, 1930.

Fig. 3, and by means of it the values of impedance for
frequency as given in the accompanying table are
quickly found. :

These values may be checked by reference to cqua-
tion (1), for example, when f= 400,

z = /(2w X 400 X I-5)* + (4,000)*

= 4/30°2I X 10%® = 5,500 ohms.

The labour-saving utility of this chart in the direct-
revaluation of z is thus considerable; its uses are,
however, by no means confined to this alone. In the
next part of this article it is hoped to show how it may,
by an inverse process, be used to derive the values of
R and L in cases where these are unknown, and
furthermore to adapt the procedure to the case when,
as' with the loud speaker, both-résistance and induct-
ance vary with the working frequency.

(To be concluded.)

New Books.

The Elementary Principles of Wireless Telegraphy and Tele-
phony.—By R. D. Bangay. Revised by O. F. Brown,
M.A., B.Sc. Third Edition. Price 10s. 6d. :

This is a revised version of a boolk whose earlier editions have
proved to be of great value to the beginner in wireless tele-
graphy and telephony. The present edition, revised hy O. F.
Brown, M.A., B.Sc., of the Radio Research Board, is brought
up to date by the addition of material to the book, as a con-
tinuation to Bangay’s own work. The first twelve chapters
constitute almost entirely the work of the original author and
deal in his charvacteristically lucid manner with the elementary
principles of electricity and magnetism, the theory of dynamos
and transfoimers, the properties' and production of waves and
high-frequency oscillations, telegraph receiving apparatus,
aerials and masts. The subject-matter of this portion of the
book relates chiefly to spark telegraphy and damped oscilla-
tious, valves and valve circuits unot being included.

The reviser has added 114 pages relating mostly to valves and
valve circuits. A remarkably wide field is covered in the fifteen
chapters appended by the reviser. Among other items, chapters
are devoted to a review of alternating-current theory, prin-
ciples of thermionic valves, valve amplifiers and detectors,
radio transmitters, H.T. eliminators, loud speakers, and radio
divection finding. The :neaning of and inter-relationships be-
tween the various constants of a thermionic valve are explained
in a particularly simple manner. In fact, the phraseology
throughout is clear and to the point and likely to be easily
nnderstood by the novice. It seems rather unfortunate that
in a number of diagrams relating to valyve amplifier circuits
1o provision for grid-bias-1s indicated. - Chapter XXI;- entitled
“Design of the Complete Radio™ Receiver,’” is a discussion
of the salient points of a typical receiver, but no actual design
is worked out, though the circuit diagrams and constants of
some representative IWireless World receivers are given at the
end of the chapter. :

The book can be recommended as one giving reliable in-
formation in the simplest possible language, It is puklished
by Iliffe & Sons I.td. at the purice of 10s. 6d. .

S. 0. P.

The Wireless and Gramophone Trader Year Book and Diary,
7981.—This invaluable publication, while retaining most of the
features which have proved of such great service in previous
issues, has introduced into the technical section an article by the
Technical Editor on ‘¢ Practical Service Methods,”” which gives
in a clear manner the information which the trader is likely to
need in the ordinary course of his work when testing forfaults
or when called upon to meet the many problems which may con-
front him in the performance of service work. The Directory
sectivn has been carefully revised and, as usual, contains the

-
[

nanies and addresses of manufacturers, in alphabetical order,
publishers, associations, factors, proprietary names of various
components, and a classified list of the manufacturers and sup-
pliers of all kinds of wireless and gramophone apparatus.
Pp. 380. Published by The Tiader Publishing Co., Ltd.,
London, E.C.4. Price 5s. 6d. post' free in Great Britain or
7s. 6d. overseas. Issued at a reduced price fo subscribers of
the “ Trader > journals.

The B.B.C. Year Book, 1931.—This issue follows fairly closely
the general lines established last year, including the principal
events broqd'cast trom November Ist, 1929, to October 31st, 1930.
There are numerous short articles of interest on subjects con-
nected with the preparation and production of programmes,
music, drama, and talks. The Technical Section contains excel-
lent advice on the choice and maintenance of receivers am‘?
information concerning theé various stations, the acousti
properties of the studios, etc. Pp. 464, with numerous illustra-
tions. Published by the British Broadcasting Corporation, Lon-
don, W.C.2, price Zs.

Testing Radio Sets.—By J. H. Reyner, Section I comprises
Fault Testing, showing the niethod of systematically tracing
breakdowns or defects in receivers, and Section II is devoted
to Laboratory Tests. Pp. 178, with 88 diagrams and illustra-
tions. Published by Chapman and Hall, London, price 10s. 6d.
net.

Motor Cycles and How to Manage Them (25th Edition).—
Completely revised and vewritten by the technical staff of The
Motor Cycle. Pp. 2324-xix, with 176 illustrations and diagrams.
Published by Ihffe and Sons Ltd., London, price 2s. 6d. net or
2s. 9d. post free.

The. Electrical Educator (Second: Edition).—Edited by Sir A,
Fleming, M.A., D.Sc., F.R.S. This publication, which is being
issued in twenty-eight fortnightly parts, is the combined work
of a large staff of experts and specialists, and covers the whole
field- of Heavy Current Electrical Engineering, with special
sections on wireless subjects. In its complete form it will com-
prise. about 1,500 pages, with many diagrams and illustrations.
Part I includes a chapter on the Fducation of Electrical En-
gineers, eleven chapters on Electricity and Magnetism, and the
preliminary pages on Direct Current Dynamos. Part II will be
ready on October 18th. Published by Sir Isaac Pitman and Sons,
Ltd., London, price each part 1s. 3d. net.

Photo-Electric Cells and Their Application.—A discussion at
a joint meeting of the Physical and Optical Societies, including
the early history, theory, standardisation, manufacture, applica-
tion and scientific study of photo-electric cells. Pp. 236, with
numerous diagrams and illustrations. Published by the Physical
and Optical Societies, London, price 125. 6d.
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NOISY LOUD SPEAKER: HEAVY
FINE :

For ‘‘ flagrant disregard >’ of the feel-
ings of neighbours, W. A. Cromwell, a
Kensington electrician, - has been fined
40s. with three guineas costs. Cromwell
had operated a loud speaker in a manner
causing annoyance to occupiers of West
Kensington Mansions.

cocoo

THAT OLD ACCUMULATOR.

Readers who have no further use for
their worn-out accumulators may be in-
terested to know that these ‘‘ white
elephants >’ can realise money for the
Hospitals on account-iof -the lead which
they contain, Mr. S. C. Knott, of the
Middlesex Hospital, Mortimer Street,
London, W.1, would be glad to receive
cifts of old accumulators or the lead
plates extracted from them. :

co0O0O0

COLOUR TELEVISION.

'* Television in Natural Colours” is
the title of a lecture to be given by Mr.
T. Thorne Baker, F.Inst.P., AM.1.E.E.,
at a meeting of the Television Society on
December 10th, at 7 p.m., at University
College, Gower Street, W.C.1.

0000
INTERNATIONAL LISTENING TEST.
An International Listening Competition

is being organised by the Radio Club of
Cannes, and British listeners are invited
to parvticipate. For the purpose of the
test, which takes place on Sunday, De-
cember 14th, special transmissions will be
made on 45, 78, and 175 metres. Com-
petitors will be required to complete a
reception’ form giving particulars of the
words spoken and the names of pieces
of music broadcast. Readers interested
can obtain entry forms and full informa-
tion on application to the Radio Club;
11, Square Mérimée, Cannes.

cooco
KEEPING THE WOLF FROM THE

DOOR.

The best story of the week comes from
Siberia. Here, on the icy Steppes {writes
a  correspondent), armies of voracious
wolves sweep down upon the villages. 1n
the past their approach has been
heralded by the cries of individual
watchers warning the' villagers to gef
ready for the onslaught. Now, however,
these watchers can spend their {ime more
profitably.  Micropholies are suspended
from the trees on the outskirts of the
villages, and, as the wolves draw near,
their growls are picked up and heard on
receivers in the villages.

[olie e e
BROWN RECEIVERS,

Messrs. S. G. Brown, Ltd., draw our
attention to the fact that their reeeivers
were listed in Zhe Wireless World
Buyer’s Guide at the old prices. The
following price reductions have been
made :(—

OLD NEw

DORCHESTER SETS. PRICE.  PRICE.
£ s5.d £ s d.
6-volt type ... 45 0 0 3 0 0
Permanent magnet ... 47 0 0 37 0 0
AC. or D.C. .. ... 48 0 0 3% 0 0

GROSVENOR RECEIVERS :

G-volt .. 1717 0 1414 0O
Peimanent magnet ... 20 0 0 1616 0
A.C. K . 21 0 0-1717 O
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Events of the ‘eek

in Brief Review.

ITALIAN LISTENING PéSTS.
Italy now possesses two official ‘listen-
ing stations similar to the B.B.C.’s

-station at Tatsfield. They are situated

at Milan and Sesto Calende respectively,
writes our Turin correspondent. Besides
guarding the wavelengths of the Italian

.stations, the control posts contribute to

the programmes by means of international
relays.
cooo
INTERVAL' SIGNALS.

Elsewhere in this issue will be found a
reference to the B.B.C.’s proposed inter-
val signal for use during comparatively
long periods of silence between items. It
has now been suggested to us that there
may still be time for the B.B.C. to im-
prove upon the rather unoriginal notion
of a clock tick. What would be mmuch
more valuable would be an identification
signal in the form of a continuous note of
increasing and diminishing intensity,
easily producible by a sound-emitting
pendulum screened from the microphone
during a portion of its swing.

The problem of a suitable interval sig-
nal has been perturbing the officials at the

631

Rome Broadecasting Station, and an appeal
for suggestions was recently issued, writes
a correspondent. More than 370 pro-
posals have resulted, but not one of them
has been consideréd to be in keeping with
the dignity of the loitoernal City.

o] o]

AMERICA'S ELECTRICITY SUPPLY.

Lack of uniformity in the public -elec-
triz supply seems to be causing as much
tiouble to mains set users in America as
in this country. According to our Wash-
ington correspondent, no fewer than
twenty different voltages are used in the
U.S. The majority of American. all-
electric sets are built to operate on 110-
volt 60-cycle A.C., yet there are large

D.C. sections in the big._cities.
[oleNole]

“THE DAILY TELEGRAPH' AT A 1d.

Singe Monday last the Daily Telegraph,
which celebrated its jubilee only a few
weeks ago, has reduced its price to the
pre-War figure of one penny. During re-
cent years not only has it steadily im-
proved its contents, both literary and pic-
torial, but it has replaced its printing
machinery by the most modern plant, and
its offices, one of the landmarks in Fleet
Street, have been rebuilt and rearranged
throughout.

The paper has always been in a ciass
of its-own. As a daily newspaper it has
become a characteristically British insti-
tution—just the kind of paper with which
the typical English man- and English
woman like to start the day, sure that
they can find in it all the news, given ade-
quately, accurately and without distor-
tion, 1n an attractive, well-arranged way.

Its many friends will wish that at its
lower price, which involves no change in
form, size or poiicy, it will enjoy still
greater prosperity.

S_HOilT WAVES FROM ROME.—The switchboard at Radio Smeraldo, Rome. the
9 kW. station which can be heard in this country on 60 metres. The call siga is 3 RO.

>y




A Review of Manufacturers’ Recent

VOLUTE PLIERS.

In the average home-constructed re-

- ceiver soldered joints and connections

made by nuts and screws appear in about
equal proportions, while in some kit sets
the last-mentioned method is used exclu-

Volute pliers, a labour-saving tool for
making loops in wire.

sively. To make truly circular loops at
the ends of the leads, and of the correct
form to fit the various standard sizes of

‘screws conmmonly used, requires experi-

ence when ordinary tools are employed,
but with the aid of the speciul Volute
loop-forming tool it becomes a very
simple matter.

The pliers are provided with two
stepped jaws, each jaw carrving four
steps, circular in section and decreasing

Wireless
World

in diameter from the base to the point
of the jaw., The steps are arranged
eccentrically so that the two inside faces
of the jaws are parallel. It is possible
to make eight different sizes of loops,
since the steps on one jaw are of different
diameter from those on the other. In
addition, a wire-cutter is- provided on
one side of the tool.

The pliers are supplied in cartons; each
containing two instructional leaflets, one
of which is illustrated and contains many
useful hints concerning the manipulation
of the tool. The makers are the Volute
Pliers Co., 19, Victoria Square, London,
S.W.1, and the price is 4s.

0000

UNLIMITEX MAMMOTH
H.T. BATTERY.

This is styled a.‘ triple-capacity bat-
tery,” its particular feature being that
it will withstand comparatively heavy
discharge, such as that occasioned by the
use of a super-power valve in the output
stage of a receiver. Its nominal voltage
is 60, the battery being tapped in steps
of 6 volts throughout.

In accordance with our usual practice
the battery was discharged intermittently,
periods of four hours being allowed for
recuperation belween each 4-hour period
of discharge. The rest periods are not
included 1n the discharge curve, the
actual working hours only being shown.

70 - - - -
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Discharge curve of the Unlimitex  Mammoth ' dry cell battery.
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Products.

In view of its capacity it was decided to
commernice the discharge at 20 mA., but
as the initial terminal E.M.F. was 63
volts, the 3,000-ohm loading resistance
allowed 21 mA. to pass at the beginning.

During the first few hours the voltage
fell rather rapidly, but eventually
reached a more steady value, and from
thence onward the decline was gradual.
There is no well-defined cut-off point.
In most cases it is usual to keep the
battery in commission until the voltage
per cell drops to 0.9, which, applied to
the battery under discussion, gives ap-

Unlimitex ** Mammoth * triple-capacity
H.T. battery: nominal voltage 60.

proximately 240 hours’ useful life. Re-
garded as actual capacity, this yields
about 5,300 mA. hours: assuming an
initial discharge of 20 mA., the E.M.F.
of the battery will have fallen to 38 volts.

The battery is not yet moribund, and
still has many mA. hours in it, but a
boosting battery will be required to raise
the voltage to the level required to
operate the set in a satisfactory manner.
Assuming it is kept in comnmission until
it shows 0.75 volts per cell, it will afford
some 425 hours of work and furnish about
7,900 mA, hours’ actual capacity.

These batteries are of German manu-
facture, and are distributed in this
country by  Wireless Supplies TUn-
limited, 278, High Street, Stratford,
London, E.15. The price of the Mam-
moth size is 14s. 9d., and they are avail-
able only direct from the concessionaives
at the above address. Mail order busi-
ness is not handled.

A 30
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'COLASSION “JUNIOR”
LOUD SPEAKER.

This model is the smallest in the range
of ““Colassion ” loud speakers, many of
which are designed for public address
systems and cinema equipments.  The

Constructional details and arrangement
‘'of pole pieces in the Colassion * Junior'’
unit.

cabinet is constructed of Zin. solid
oak with the object of reducing box reson-
ance, and the overall dimeusions are
192 x 192 x 10}in.

The movement consists of a “ T " type
reed, the tip of which vibrates inside a
laminated iron pole structure with op-
posing pole faces. The permanent mag-
net is of unusually massive construction,
and the workmanship of the unit as a
whole is of a high order.

The measured impedances of the wind-
ings at octave intervals over the useful
frequency range were as follow : —

T

l Impedance (ohms).

Frequency.

50 1,800
100 v 2,700
200 i 4,000
400 S 5,620
800 11,350

1,600 33,500
3,200 41,800
6,400 53,000

The loud speaker was tested over a

Colassion ‘¢ Junior '’ loud speaker
n oak cabinet,

A 3T
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range of frequencies from 50 to 6,000

cycles, and, while a response to all fre-

quencies within these limits was obtained,
the output above 4,000 cycles and below
100 cycles was below the average. The
response was greatest between 100 and
350 cycles, but from 400 te 4,000 cycles
the output was practically constant. Com-
parisons with other loud speakers showed
that the sensitivity is slightly above the
average.

‘The power required to cause the reed
to chatter in the neighbourhood of the
base resonance was approximately 480

The temperature rise in this induction
motor is extremely low, and there is only
about 25° C. change after three hours'
running, and this is not exceeded after 2
further five or six hours’ continuous work.
A useful point is that the motor is oiled
through the centre spindle, so that cave-
ful attention can be given to lubrication
without the need for gaining access to
the interior.

The construction and finish of this
motor are particularly attvactive, and the
many novel details of design will make
a strong appeal to the enthusiast who nas

The new Garrard induction type motor.

milliwatts, but considerably greater
powers could be handled at frequencies
above 400 cycles.

The lond speaker is made by W. I.
Colassi, Mark Lane Station Buildings,
London, E.C.3, and the price is £5.

0000

GARRARD GRAMOPHONE MOTOR.

In the recent description of 7he Wire-
less World Four where a chassis was used
in the construction of a radio-gramophone,
mention was made of the Garrard gramo-
phone motor. Attention has been drawn
by the Garrard Engineering and Manu-
facturing Co., Ltd., 17, Grafton Street,
New Bond Street, London, W.1, to their
latest type of motor which they recom-
mend as suitable for building into the
cabinet and chassis arrangement de-
scribed. There is plenty of room for the
inclusion of the new Garrard induction
type motor, particularly as the depth ef
the new model is only 3} in., as against
55 in. for the Universal motor which was
shrown in the set.

An outstanding feature of the Garrard
Induction motor 1s that of steady running
which is essentially due to the fact that
thé revolving magnets arve diecast into an
aluminium rotor, and when the revolving
weight, which is no less than 4} lb., is
in motion, a flywheel effect is applied to
the turntable, which maintains an even
torque. Thus, there is no tendency for the
turntable to be retarded on exceptionally
neavy passages of the gramophone record’

o

an appreciation for a really first-class
Job. It is one of the few motors pro-
vided with a top plate on which the entire
mechanism for regulating and automatic
stopping is assembled. For a motor of
this class the price, £4 17s. 6d., 1is
attractive.
0000

“CRITIC” COIL HOLDER.

This coil holder is moulded in high-
quality bakelite and designed as a base-
board mounting for the plug-in type of
coil. There are two kinds available, one

Two types of bakelite coil mounts made
by Franklin and Freeman, Ltd.

with the terminals on the broad face and
ons with the terminals located at the
side. The price is 9d. each for either pat-
tern, and the makers are Franklin and
Freeman, Ltd., 17-19, Finsbury Street,
Finsbury, London, E.C.2.
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SHORT- W&NE TELEGIQADHIC RECEIVER

LTHOUGH the Mar-
A coni Type 372 re-
ceiver is intended
primarily for telegraphic
work on board ship, it
seems likely that a
description of its leading
features will be of interest
to those amateurs who
concern themselves with
short-wave reception,

The set is designed for
quick, easy, and certain
operation in circum-
stances where the missing of a message might well have
serious consequences. As shown in the accompanying
circuit dragram, a screen grid valve is employed ; this
is intended to act rather as a buffer between the aperiodic
aerial circuit and the tuned coupling than as an H.F.
amplifier. A series aerial condenser, shunted by a static
leak, is fitted, and, to afford further protection against
heavy atmospheric discharges, a parallel spark gap is
provided.

REACTION
WAVE-RANGE

Four separate coil assemblies, each comprising a tuned-

winding and a reaction section, are provided for the
H.F. valve anode circuit; any one of these assemblies
may be connected by means of a-double-pole wave-range

switch, The succeeding
oscillating grid detector is
coupled to the L.F. valve
by a transformer, and
volume 1s. controlled by
a potentiometer across
the output transformer
secondary.

Smoothness of reaction
control, which is effected
by means of a variable
condenser, is considered

Wave=range Switching: 14 to 100 Metres.  as all-important; the

screen grid valve, which
incidentally largely prevents radiation, helps to a great
extent in this matter by removing the aerial load, but
several additional precautions are taken. In the first
place, there is the usual detector grid potentiometer,
and, to allow what are found to be the best operating
conditions for this valve to be subsequently duplicated
with certainty, a milliammeter is joined in its anode
circuit. Further, an H.F. choke is inserted in the S.G.
valve anode circuit. ‘

To prevent induction interference, chokes are placed
in the battery feed leads; with regard to the filament
circuits, these chokes have of necessity a sufficiently
high resistance to make it essential to fit valves of a
lower filament rating than

the voltage of the L.T.

(C0000™—

H.F.C.

battery. The actual fila-
ment voltage is shown by
meter, and is regulated by

D ¢

means of a rheostat. As
an extra precaution against
unwanted* noises, tuning
is effected by a double
condenser having no ex-
ternal metallic connection
to 1its two sets of moving
vanes. In effect, two con-
densers with a common
metallic spindle are joined
in series, the circuit con-
nections being made to the
stators..

All the apparatus, with
the exception of batteries,
is mounted in a strong
cast-metal case. Matters
are so arranged that the
chassis may be readily
withdrawn for inspection.

TELEPHONES

]

This illustrated descrip-
tion is published by the
courtesy of the makers,

Marconi’s Wireless Tele-

Complete circuit diagram. Valves are Mgr&oyi S.215, H.L.210, and L.210,

graph Company, Ltd.
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Poor Welcome for Muhlacker.

Looking at it from a technical point of
view the B.B.C. engineers are not in-
clined to extend friendly greetings to

- Muhlacker, the new German transmitter

on Stuttgart’s old wavelength of 360
metres. To have a 75 kW. transmitter
suddenly bellowing forth only 9 kilo-
cycles from London Regional seems to be
inviting trouble, and.I am surprised that
the jamming observed by Regional
listeners since November 21st, when
Muhlacker opened, has not been greater.
~ 0000

French Hostility.

France is not disguising her hostility to
this powevful station situated so near the
frontier, while Bergen and quite a num-
Ler of other small stations which adjoin
Muhlacker on the kilocycle scale are
beginning to complain bitterly.

[sNeN=]=]

London Regional Threatened.

The latest development amounts almost
to a cat-and-dog fight between Muhlacker
and Strassbourg-Brumath, the newly
opened transmitter in Alsace-Lorraine.
Both are frontier stations, and each is
shouting at the other. The danger is
that, as the battle waxes hotter, London
Regional will suffer the usnal lot of the
peaceful onlooker and receive the worst
blows !

Co0O0
A Conference in Paris.

The power of Mullacker and its
potentialities for jamming are forming
the centre of discussion at a meeting
summoned in Paris by the Technical Sec-
tion of the Union Internationale de Radio-
fusion. The B.B.C. is represented at
the meeting, and can be relied upon to
look after the interests of British
listeners. The Bureau is being asked to
raise the German station’s wavelength.

0000
Have You Noticed If ?

The B.B.C. report that they are re-
ceiving more letters than usual relative
to fading on the Daventry long-wave
transmissions, Some writers maintain
alsi) that distortion sets in after night-
fall.

The bulk of the complaints come from
Cornwall, North Wales and fthe Lake
District.

0000

“All-Welsh ** Again.

Every month or two someone in Wales
springs to his or her feet and demands
an ‘“ All-Welsh ” broadcasting station.
No one has ever asked for an * All-
English ' station or even, for that matter,
an ‘‘ All-Scotch ** station; but an ‘ All-
?)Velsh " station, apparently, there must

e. <

I drew the attention of a B.B.C. official
to the fact that Lady Grey put in a plea
for such a station at a Liverpool meet-
ing on November 21st.

0000

The B.B.C. Reply.

“ Of course, there will be no * All-
Welsh * station,”” he said. He explained
that the Western Regional station would

A 33
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By Our Special Correspondeni.

pay due attention to the needs of. the
Welsh people; certain of the transmis-
sions on one of the twin wavelengths

would probably be in Welsh, but there

could be no guarantee of a station com-
mitted to the exclusive service of only a

proportion of its listeners.

cooo

Amos ’n Andy.

Amos 'n Andy, the comic pair who
have taken listening America by storm
through their microphone and screen ap-
pearances as blackfaced companions in
distress, are to be relayed for the benefit
of British listeners on December 31st.
The B.B.C. will take the Amos 'n Andy
‘““turn ”’ on the U.S. National Broad-
casting Company’s network via the Trans-
atlantic Telephone service.

0ocoO0

Tae American Language.

Judging by tle excellent relay of the
Harvard-Yale football match a few days
ago, British listeners should " have no
difficulty in heuring Amos °'n Andy,
though whether these American comedians
will be intelligible over here is another
question. However, our powers of com-
preheusion will not. be strained if we
have enjoyed a good ‘‘talkie’’ education.

0000

A Revival.

A revival of that thrilling play, ““ The
Flowers are not for You to Pick,” which
was specially written for the microphone

635

by Tyrone Guthrie, will be broadcast on
the National wavelengths on December
18th and on the Regional wavelengths on
December 19th,

Mr. Guthrie was the author of
*“ Squirrel’s Cage,’”” which introduced a
new form of studio technique last year.

cooo :

A Relay from Poland.

The first relay from Warsaw will be
heard by Regional listeners on December
17th, a Polish National Programme
having been arranged specially for that
evening. 1

[ol=NeN0)
The “Science and Religion > Series.

The twelfth and last of the series of
talks on *‘Science and Religion,” which
ares broadeast nationally on Sundays, will
be given on December 14th by Dr. L. P,
Jacks, of Mauchester College, Oxford.
He is the author of many books and
articles on religious and philosophical
subjects.

- cooo
Ideas for the Interval Signal.

So the B.B.C. can think of nothing
more original for the proposed interval
signal than the ticking of a clock. What
an opportunity they are missing!

Use might be made of a continuous
gramophone record breathing soft phrases
concerning oscillation or the penaliies
attaching to unlicensed listening. It
would be wise, of course, to confine the
intevval calls to unpleasant topics lest
listeners should begin to prefer interyals
to programmes.

o000
A Permanent Call ?

A distressful letter reached Savoy Hill
last week from a listener who evidently
imagined that the interval.signal would
be broadcast at all times when the B.B.C.
were not sending out programines.

*“ This,” he wrote, ¢ will make it more

difficult than ever to pick up foreign
stations.”

The idea is a horrible one. I hope the
B.B.C. won't ponder over it.

¢ FUNKHAUS."” A new view of the German broadcasting authorities’ headquarters

in Berlin, to be opened before the end of the year. The building is one of the largest

to be erected in the capital in recent years and has a frontage of 168 yards., On the
roof'is a terraced garden. avaiiable for concerts.

® o
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Letters to the Editor.

The Editor does not hold himself responsible for the opinions of his correspondents.
Correspondence should be addressed to the Editor, * The Wireless World,”” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address.

BROADCASTING GRAMOPHONE RECORDS.

Sir,—I heartily agree with Mr. Dunn’s recent letter in the
Wireless World. Fortunately, -the best gramophone record
reproduction is not up to the best radio reproduction, and it is
always possible to detect when records are being broadcast. At
the very best, the gramophone can only produce ‘‘canned
music, and is devoid of that personal touch which makes ordinary

radio so effective in its appeal. - By all means have a certain

amount ot gramophone, but, in the name of all that’s artistic

and sincere, I hope your journal will oppose any tendency to

substitute the mechanical gramophone for the personal perform-

ance in the studio. P. G. CUSDIN.
Hanwell, W7.

SCOTTISH BROADCASTING.

Sir,—About five years ago listeners lLereabouts were in a
position to choose between three progranines—Glasgow’s,
Aberdeen's, and, from Ediuburgh, London’s. Two of these
stations ‘had an orchestra of sorts; the relays had, at least,
sufficient staff to form Children’s Corners of their own, and ibe
quality of the transmissions was quite good enough for our
sets.

Nowadays, we have a (so-called) ‘‘ studio ovchestra’’ in Edin:
burgh, and a ‘Children’s Hour stalf, which suffices for the whole
of Scotland, whilst the vocalists may be in Edinburgh, Aber-
deen, or Glasgow, communication being established by land-
line. The quality over these local lines is, at times, positively
atrocious.

So much, then, for the fare served up. It will be seen that.

the economy axe has been wielded with a vengeance. As
regards the transmitters, Aberdeen’s signal has vanished, and
Edinburgh’s is lost in a continuous noisy gurgle. Thus, only
Glasgow remains; and, to be frank, T have given up Glasgow
as a-hopeless proposition at fifty miles’ range. From no other
station do I get such an appalling upper register; it defies flat
tuning, band-pass filters, rising characteristics—defies all the
known remedies. In addition, after dark it often more or less
disappears in the musl.

Meantime, we read of huge orchestras being formed, and of
giant buildings being erected; ov, now and again, we tune in
the London Regional, or 5GB, and enjoy for a brief inferval
the fiesh-aud-blood quality which can he obtained. Only lack
of cash, we are told, prevents our own stations from coming
into being; furthermore, personal reflection tells us that we
will be lucky if we are rewarded in less than two years’ time.

I hold that lack of cash should present no obstacle to a
concern of such a standing as the B.B.C. It isn’t as if merely
a few listeners were involved; since the effective range of a
relay station is only three miles (and at twelve miles from
the Scottish capital I can well believe it) then practically the
whole of -Eastern Scotland is affected. For my part, technical
interest, and nothing else, is responsible for the fact that 1T
am still a licence-holder. J. NICOL.

Kirkealdy, N.B.

RADIO SERVICING.

Sir,—In your editorial comnient on *‘ Radio Servicing ™ in
the issue of October 22nd you mention that ““any proposals
which muy tend to simplify the problem of servicing should be
given the full attention which the subject deserves,” and I
therefore suggest that the following points are worthy of
mention in your columns.

It was the obvious inadequacy of the radio servicing avail-
able which led to the Radio Association introducing its national
set maintenance scheme to the listening public on September 1st.
Under this scheme England and Wales has been divided into
small areas, in each of which we have appointed one or two
representatives who are prepared to call at any time on any
member of the Association who has a faulty receiver and make
any necessary adjuostments free of charge. We are represented
in the majority of districts by a reputable wireless trader,

&
[

and in othevs by a radio engineer operating from his private
address. In either case careful enquiries have been made by
us as to-the standing and ability of the representative, several
references being taken up in most instances.

Every listener in England and Wales who pays the annual
subscription of six shillings only to the Association is regis-
tered on the ‘‘ panel ”’ of our local radio doctor and supplhed
with special printed postcards. When the set develops a fanlt
one of these cards is posted off immediately, and our representa-
tive calls and makes any minor repairs or adjustments on the
spot free of charge. Actual replacements are charged for at
normal list price. In. the event of any member being dis-
satisfied with the service rendered they have a central organisa-
tion; which includes a legal deparvtment under the control of
a solicitor, to whom they may voice their grievance.

RONALD F. TILTMAN.
General Secretary.
Radio Association, 22, Laurence Pountney Lane, E.C.4.

POWER DETECTION.

Sir,—Mr. P. K. Turner’s letter, which you have headed
““ Power Detection.” in the October 8th issue of The Wireless
World, is very .interesting. We are obviously much indebted
to him for demonstrating the superiovity of grid detectors and
for investigating the proper conditions for satisfactory
performance.

I do not intend to dispute his claim to be the first to prove
the superiority of grid rectification, but, in this connection,
perhaps it may be of interest to note that as far back as 1926
Mr. L. B, Turner had an article in 'he Electrician of
September 10th and Cctober 8th, 1926, in which he shows that
the grid rectifier need not produce a perceptible top cut-off,
uand expresses the opinion that grid recification is at least
as good as anode rectification. R. ST. Q. LENG.

London, W.1.

BRITISH RADIO EXPORTS.

Sir,—I have considered the writing of tliis letter for a long
time, and have pcstponed it in the hope that at least some of
the British- radio manufacturers would wake up. Apparently,
few of them have any idea that the Argentine is a potential
market, and has been for some years.

In view of the forthcoming British Exhibition, which is Lo
be held in Buenos Aires during March and April next year,
couldn’t some of them get together und show the Argentine
that America is not the only country that manufactures radio
‘material? So far as I can make out, from the little British stuff
that is on sale here, the only people represented are'-

The General Llectric Company, Ferranti’s, Brown’s, Benja-
min Electric Co. (through G.E.C.), Graham’s and T.C.C.

It may seem suvprising, but there are more British-type valve-
liolders of Scandinavian origin sold than any others. As for
the rest-of the components, we have a majority of American
stuff. Even the above-mentioned firms do not adyvertise. exten-
sively, and it is usually by chance that one sees their materials
in shop windows. Up to a point it can be understood, as either
radio is a sideline with them, or else the agency is in the hands
of an importer who has far too many more lucvative agencies on
his hands to worry ahout one

In case the readers of this letter (should it be published)
unagine that we are backward in radio matters, I enclose an
extract from the /lwenos Aires Herald which gives a list of
broadeasting stations around the town as’well as a list of the
regularly received short-wave stations.” [

Surely it is time Britain did something to obtain foreign trade,
instead of moaning about it, and reading"ils unemployment
figures ? A. HILDRED.

Buenos Aires, Argentine.

* [The list gives 19 broadecasting stations and 6 short-wave
stations, includbig 5 8:W.—Eb.]

A 34




DECEMBER 3rd, 1930.

Wireless
World

637

READERS PROBLEMS [

“The Wireless World”" Supplies a Free Service of Technical Information.

The Service is subject to the rules of the Depariment, which are printed below ;

must be strictly enforced, in lhe interest

these

of readers themselves. A selection of

queries of general interest. is deall with below.

A Valve Oscillator.

I should like to construct a valve oscil-
lator for use in experimental atork,
and have decided to use fixed may-
netic cqupling Letween plate and grid
circuits.  There does not seem to le
unanimity as to which of these cir-
cuits should be tuned. Will you
please advise me on this point?

S. W. R.

It is generally preferable to tune the
plate circuit, as it i1s now realised that the
output of an oscillator valve arranged in
this manner will be more free from unde-
sirable harmonies than when its grid cir-
cuit is tuned.

0000

Lamp Resistances.

In a modern mains-fed receiver -there is
often gccasion to use resistances with
values of 2,000 ohms or so,; cdlcula
tion shows that the  filaments of
ordinary lamps have resistance values
of this order. As these lamps can
now be olbtained very cheaply, would
it not be possible to use them?

B. G. W.

We cannot agree that the use of lamps
as resistances is likely to be generally
satisfactory. The resistance of a lamp, as
ascertained by calculation” when using its
voltage and wattage rating as a basis, will
only be correct when the filament is glow-
ing at its normal brilliancy ; when it is

RULES.

The free service of THE WIRELESS
WORLD Technical Information Depart-
ment is only available to registered readers
and subscribers. A registration form can be
obtained on application to the publishers.

(1.) Every communication to the Informa-
tion Department must bear the reader's
registration number.

(2.) Only one question (which must deal with
a single specific point) can be answered. Letlers
must be concisely worded and headed *‘ Infor-
mation Department.”

(3.) Queries must be wrillen on one side of
the paper and diagrams drawn on a separale
sheet. A self-addressed stamped envelope must
be enclosed for postal regzly.

(4.) Designs or circuit diagrams for complele
recetvers or eliminalors cannol ordinarily be
given ; under present-day condilions justice can-
not be done to guesiions of this kind in the course
of a letter,

(5.) Practical wiring plans canno! be supplied
or considered.

(6.) Designs for components such as L.F.
chokes, power transformers, complex coil assem-
blies, elc., cannot be supplied.

(1.) Queries arising from the consiruction or
operation of recetvers must be confined o con-
siructional sets described in ** The Wireless
World ” ; lo standard manufactured receiversy
or to ““ Kit > sels that have bcen reviewed us
ir:u their ortginal form and not embodying modifi-
cations.
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‘a voltage-absorbing

cold its resistance may be one-tenth- of
that value. Further, if the current pass-
ing through the filament were sufficient to
raise its temperature to, say, a dull red
heat, its actual resistance would be some-
where between the ‘‘ cold *’ and ** hot
values, and there would always be uncer:
tawnty.
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Fig. 1.—An eliminator regulation curve,
showing relationship between output volt-
age and output current.

Interpreting a Regulation Curve.

[ have just ordered. an Atlas Combined
Elimmator, as reviewed in your issue
of November 12th, and showld appre-
ciate a word of advice as to the best
way of using it. My three-valve set
includes a screen-grid H.F. wvdlve,
transformer-coupled to a grid de-
tector, which is followed by a power
valve, also transformer-coupled. Both
the H.F. and output valves are rated
at a maximum anode voltage of 150,
and I propose to feed these from the
““power’ output terminal; the
screening grid will Le connected to
H.T.4+1 (thvough the internal elimi-
nator potentiomeler), and the grid de-
tector will be fed through the
H.T.+2 termunal. [t-is assumed that,
as tuned anode coupling is not em-
ployed, there will be no harmful inter-
action between the H.F. and output
stuges.

My output valve is supposed to con-
swme 12 milliamps at its mazximim
rated anode voltage when normally
biased, and, so far as I can see from
your description of the eliminator,
this valve will receive an excessive

“ woltage unless a feed resistance i8 in-
cluded. Wil you please tell me how
1ts value should be calculated?

- G. M. M.

Your proposed method of connection
should be quite satisfactory, and, as you
say, it would perhaps be as well to insert
resistance in the

Og..v’

- depth;

common feed lead for the H.F. and*L.F.
valves, as by doing so you could ensure
that they will be operated within the
makers’ specified rating.

To obtain a sufficiently accurate idea of
the actual voltages likely to be applied,
vou must first estimate the total current
consumption of the set. The output valve
takes 12 milliamps, while another 3 milli-
amps each may be allowed for the H.F.
amplifier and for the detector; screening
grid current can be ignored. This gives
a total of 18 milliamps, and, by referring
to the published regulation curve of the
elimmator (reproduced in Fig. 1), we see
that, for this current load, voltage will
rise to slightly over 180 volts; therefore
there will be a surplus of 30 volts.

The correct value for the voltage-
absorbing resistance can now be ascer-
tained by dividing °‘ volts to be ab-
sorbed *’ by ‘‘ current to be passed ” (ex-
pressed as a fraction of an ampere). As
the current to be passed through the re-
sistance will be that for feeding the H.F.
and output valves, it will amount to
124+ 3=15 milliamps, so we get 30 0.015,
or 2,000, which is the ohmic value of the
necessary resistance.

It should be observed that in these cal-
culations we have not fully taken into
account thie voltage drop in the common
resistance of the rectifier and smoothing
circuit due to the passage of current for
the detector, screening grid, and potentio-
nteter, but to do so is really, quite un-
necessary.

0000
Making Decoupling Resistances.
Will you please give me some hints as to
how to make a 600-0ohm resistance for
use in decoupling H.I'. circuits?
M. L.

The exact form of construction is not
a matter of great importance, provided
that the finished resistance is substau-
tially non-inductive, and has a reason-
ably low self-capacity. It is convenient
to use six yards of No. 45 D.8.C. Ureka
wire, which may he wound in two side-by-
side grooves cut in a piece of ebonite rod
of about 3in. diameter. The grooves may
be about J;in. wide, and of the same
they should be as clese together
as possible—say J;in. spacing betweer.
them. One-half of the wire should be
wound in the first groove, and the re
mainder in the opposite direction in the
other.
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Signal Frequency H.F. Stage.

I should like to add an aperiodic H.F:
stage to my ‘‘ Superheterodyne
Adaptor > (as described 1 ** T'le
Wireless World  of April 23rd). My

object is not so much to get amplifica-"

tion as to prevent ve-radiation of
oscillations generated by the umit.
J. 0’'D.
A ILF. amplifying valve with aperiodic
choke input from the aerial may be con-
nected as shown in Fig. 2, and should
meet your requirements satisfactorily.
No alleration will be necessary as far as
the adaptor itself is concerned, except that
the -aerial lead-in. connection, which will

Wireless
Worrld

battery or eliminator circuits. Although
the transformer windings through which
speech-frequency currents are deflected
have a greater impedance than that of the
deflecting resistance at high frequency,
the position is reversed with regard to
very low frequencies, which . generally
give trouble of the kind we are trying lo
avoid. It must not be assumed, however,
that the need for decoupling is always
entirely obviated by using the parallel-
feed systeni.

With regard to your suggestion of fit-
ting an extra by-pass condenser, we think
vou have overiooked the fact that this
would be eftectively in parallel with the

H.T + HT + HT +
) *
S.W. LW.
GHOKE GHOKE
l ’_0
8 © 2
=
¥ 35
g
DET

Fig. 2.—An aperiodic H.F. stage for the ¢ Superheterodyne Short-wave Adaptor:"
Extra apparatus is shown on the left-hand side of the dotted line.

now be joined to the amplifier output,
must be transferred from a tapping point
on the tuned grid coil to the high-poten-
tial end of this circuit. :
The aerial series condenser (C) may
have a maximam capacity of 0.0001 mfd.
or less.
0000

A “Decoupling > Coupling.
From articles that have appeared in
“The Wireless World I gather
that the wresistance-fed transforiner
method of L.I'. inter-valve coupling
has the advantuge that it confers a
measure of immunity from undesir-
able inter-stage reaction, and that the
usual decoupling resistance and con-
denser may not always be necessary

when this system. 15 employed.

In the case of a set with a detector
followed by a single parallel-feed L.F.
stuge, would it nol tmprove matters
in this vespect if a large condenser
were connected between the detector
anode and earth? N. M.

Up to a point, it is true to say that
interaction troubles are less likely to be-
ceme evident when the parallel feed sys-
tem is adopted than when a conventional
transtformer coupling is used; this is be-
cause a certain proporiion of the signal-
frequency of the L.F. energy in the de
tector anode circnit is deflected through
the feed resistance, and does not give rise
Lo voltages across any common resistance
or irpedances that may exist in the H.T.

anode deflecting resistance, and also with
the transformer primary; if it were large
enongh to serve any useful purpose it
would act almost as a complete short
circuit tc the detector-L.F. output, and in
any case it would adversely modify the
characteristics of the L.F. amplifier.

0000

Apprehension in the North,

My home is quite mear to the new
Northern Regional Station, which, I
understand, is likely to begin working
in a few months’ time. I am wonder-
ing awhether the selectivity of my
four-valve Pye receiver—one of the
original T'ype 406 models—will be
adequate for the new conditions, and
it s therefore proposed to try an
extra tuned aerial circuit, if you think
that it can be added  satisfactorily.

Which form of aerial “coupling
would you recommend, bearing in
mind that I do not wish to alter, my
receiver internally? I have a copy of
your issue for November 6th, 1929,
in which additions of this sort were
deseribed. B. G. R.

We see from the map that you live at

a distance of nearly 20 miles from Slaith-

waite, and so we do not think that inter-

ference will be particularly troublesome.

However, no harm will be done by adding

a loosely coupled aerial circuit, and to do

so no internal alterations whatsoever need

be made.

L P
[ W 4
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As your receiver embodies double-wound
aperiodic aerial-grid transformers, we con-
sider that the best method of making this
addition is to use variable capacity coup-

‘ ling, and the arrangements shown in

IFig. 2 of the article to which you refer
would be highly suitable. The coupling
condenser will, of course, be joined to the
existing  ‘ aperiodic ”’ aerial winding
through the aerial terminal, and not to
the high-potential end of the grid coil as
shown in the diagram.

It would perhaps be as well to mount
the extra apparatus in a metal screening
box, thus avoiding all possibility of inter-
action between the aerial coil and the
tuned intervalve coupling.

ocoo .
Over-brilliant Reproduction.

[ find that the reproduction of gramo-
phone records through my veceiver 18
too highly pitched, due, apparently,
to over-emphasis of the wupper reqister.
Do you think that it would be worth
my while to obtain a wvariable con-
denser to connect across the pick-up
a3 a shunt, with a view to controlling
tone? I do not think that the set is
to be blamed. C. L.

We do not know whether the over-
accentuation of high notes of which you
complain is due to a mechanical or an
electrical resonance in the pick-up, but in
either case we doubt very much if a capa-
city control would be satisfactory. In all
probability a variable resistance, across
the pick-up, would give better results,

FOREIGN BROADCAST GUIDE.

HAMBURG

(Germany). :
.Geographical position: 53°30” N., 10° ¢’ E.
Approximate air line from London. 449
miles.
- Wavelength : 372 m. Frequency : 806-ke.
Power: 1.7 kW.
Time: Central Eurcpean (one hour in
-advance of G.M.T.).
Relays: Flensburg, 219 m. (1,370 ke.), :
0.6 kW.; Bremen, 316 m. (950ke.),
03 kW.; Kiel, 2322 m. (1,282 kc),
0.3 kW. :
Standard Daily. Transmissions.
G.M.T. 04.45, time signal; 05.25 weather,
gramophone records ; concert, re-
layed” from Liner in Hamburg harbour
(Sunday) ; carillon; 11.00 concert: 12.05,
concert; 19.00 main evening entertain-
ment ; dancing lesson (Sunday); news
and dance music or relay of restaurant
orchestra.

Man and. woman announcers. Opening and
interval signal : H A'linmorse (.... .—) i
and/or metronome. Call: Achtung! Hier :
die Noragsender Hamburg, Bremen, Kiel :
und  Flensburg. Abbreviated between
items to: fier Hamburg {or whichever :
station provides the broadcast).

Closes down with *“ Gute Nacht,”" followed by :
Deutschland ueber Alles (Haydn’s hymn : ¢
Austria). ;
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The test of

The “ACE” TRANSFORMER
has been specially designed for
inclusion in all Portable Sets and
where space is limited. Similar
finish to the ‘Radiogrand.”
Price each 8/6. Made in
ratios 3—1 and 5—I.

TELSEN “RADIOGRAND™
TRANSFORMER. Note new
Earth Terminal, invaluable in
two - transformer - coupled  sets.
Bnilt for permanent efficiency.
Ratios 3—r1 and 5—r. Price
each 12/6. Super ratio 7—1.
Price 17/6.

Telsen transformers have held a reputation unique in the radio
transformer industry since the inception of broadcasting.
This pre-gminent position has been gained through their sound
designs, accurate workmanship—and ultimate ¢‘Lasting
Efficiency.”

Telsen transformers have still further increased that reputa-
tion by embodying many new and exclusive features, which
give reproduction throughout the entire musical score—giving
radio that is living.

Despite all these new features, the prices of Telsen trans-
formers still remain the same. They have thus withstool
the test of time against all comers. :

Adyt. of Telsen Electric Co., Ltd., Birmingham.

A37 Advertisements for ‘“ The Wireless World'' are only accepted from firms we believ_e to be thoroughly reliable.
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DIARY fr 1931 |

The only Diary published compiled
by the staff of ¢ The Wireless World.”’ |

“ The Wireless World  Diary for 1931, now in its seventh

year of publication, contains 79 pages of facts, figures and
ea“ dc‘c;“ explanations to which wireless amateurs constantly refer,
Tage “(\papeﬁ' together with ample diary pages for personal memoranda
strondd Sading e Died 1 e and notes
?C“c‘g \:‘eages,‘;,ﬁ o S g
Sy .

o S0 9a° PRINGCTIPATL CONTENTS .
s ) Svmbols in common use. Useful Formule. A series of Abacs.
PRICE 1/6, By Post 1/7 Copper Wire Tables. Conversion Tables. Symbols used in Wire- :
From all :Booksellers, Stationers, less Diagrams. Typical Wireless Receivers, with circuit diagrams,
exad) BOOI{l?eagsl;bl?:he(ilsreCt from Coilsand-H.F. Transformers. Summary of Amateur Licence Regu- ﬂi
’ lations. Broadcasting Stations of Europe. Principal Shortwave

ILIFFE & SONS LIMITED Broadcasting Stations of the World. National prefixes of Ama-

Dorset House, teur Stations. Mors¢ Code. Inductance of coils wound with ten
Tudor Street, London EC4 turns per centimeter. Valve Data. Practical Hints and Tips.

SURE YOU GET ““THE WIRELESS WORLD?’’ DIARY
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§d O USRS IR H CRRD o TR O N g The ELE ENTARY PRINCIPLES

HANDBOOK of WIRELESS TELEGRAPHY

of and TELEPHONY
TECHNI CAL Third Editiomn, by R. D. BANGAY
INSTRUCTION

Revised by
Jfor

7

O. F. BROWN, B.Sc.

e ————— i e e e

HE standard book of instruction for °

. : . N wireless beginners and students. :
3 ¢ , N -1 - N This new and revised ‘edition brings the
Wireless Telegraphists | § (o reor o rored oo e o |
By R developments in wireless. The style is |
H. M. DOWSETT, M.LE.E., F.Inst.P., M.Inst.R.E. N clear,and Sapie and Altamiohads glven ]
Author of *‘ Wireless Telegraphy and Telephony,” ets N D e T eor.et S el THENES QIRE FECLTICI Ly, |
N and magnetism : to the dynameo : and to
o 8 the properties of waves. A leaflet which
HIS work constitutes a N gives full particulars of the volume,
fﬁ:‘i?sl:tgf teiigl):soskte{gr N including a synopsis of the chapters,
E I w = N will be sent on request.
PRICE graphists. In this new edition | N A
25/_ the subject matter.has been N 5 l
entirely recast and the scope | N : S
NET. of the book widened to meet N P R I C E
BY POST present-day requir ements. :\ 4
This volume provxdes ‘a complete 1 N a
25/9 theoretical course for the P.M.G. N 10/6 net, by post 11/ |
certificate. x} !
From - all leading A leaflet giving synopsis.of.chap- :\
Booksellers or direct ters and other particulars will be N , ) | ] |
from’ the publishers: sent on request. ,Q; From all leading Booksellers or direct from.the Publishers: }
N ILIFFE & SONS LIMITED
; N o) ,
ILIFFE & SONS Ltd., Dorset House, Tudor St., Lon&on E.C.4- N DORSET HOUSE, TUDOR STREET, LONDON, E.C.4 l
T N SEEEREEEE RS RIES RO I
W.w .90.
Mention of ** The Wireless World,”" when writing to advertisers, will ensure prompt aitention. l

.
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more POWER |
better QUALITY

OU will hear all that

there is to hear—and
hear it better if yours is
a Dubilier all-electric set.
You will appreciate its
economy, too—running as
it does week in and week
out at a cost of only a few
pence a month for current
from the mains.

DUBILIER CONDENSER CO. (1925) LTD.,
Ducon Works, Victoria Road, N. Acton, London, W.3.

ONLY .
D-C
MAINS?

OU can operate an A.C.
cll-electric receiver from
D.C. Mains, Private House
Plant or L.T. Accumulator
by means of an

Low
Tension

Transformer

Now it is DO§sible to dispense with L.T. Accumulators by
fitting a receiver with indirectly heated A.C. valves, the

valves being operated by the Heayberd L.T. mains trans-
former which reduces the mains voltage to exactly 4 volts.
This method of valve heating not only dispenses with unsight-
ly atcumulators but also effects a

great saving In running costs. The ‘nNeéw
Prices from 9/~ according to out- 3

put voltage required. The com- comblned
bined transformer and choke de-

signed for the saving of space in . component
eliminators as well as for greater :
efficiency. Prices {rom 28/6 ac-
cording to voltage and periodicity
of mains.

1 ¥ Contractors to
1 D.C. o A.C. The Air Ministry,

' ROTARY e e
TRANSFORMER RS

Send for ¢ The Book
of the M-L Rolary
Transformer '’
which gives
Jull details.

F. C. HEAYBERD & CO,,
10, Finsbury Street, E.C.
'Phone : Met. 7516.

Th: M-L MAGNETO SYND. LTD
Radio Dept. B, COVENTRY.

Telephone: 6O0L. ,

4 R Zom ; !
a39 Advertisements for *“ The Wireless World = are only accepted from firms we believe to be thoroughly reliabla.

r ﬁ _-._.,|l|‘-
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Receivers for Sale.—Contd. Receivers for Sale.—Contd.
IMMONDS BROS. are Specialising on ‘‘ Wireless -VALVE Receiver, mahogany cabinet, 2 speakers,

World " Four and Other Modern Receivers; Exide L.T., 220v. A.C. eliminator; £6.—Bryant,
superb  workmanship guaranteed; exchanges.—38, 2, South Ridgway Place, Wimbledon. [2363
Rabone Lane, Smethwick. [215 2 8.G., det, Power A.C.

YOUR 0ld Receiver or Component Taken in Part
Exchange for New; write to us before purchasing
elsewhere and obtain expert advice from wireless en-
gineer of 25 years' professional wireless experience;
send a list of components or the components them-
selves, and we will quote you by return post; thou-
sands of satisfied clients.—Scientific Development Co.,
57, Guildhall St, Preston. [0226

6-VALVE Receiver, single dial tuning, complete with

Mullard valves, £6; twin linen diaphragm loud-
speaker chassis, 22in.x22in., Biue Spot unit, factory
made, £2; Igranic:Pacent gramophone motor, complete_
with turntable, 110-volt 60 cycles A.C., £2/5—1, The
Spur, Burnham, Bucks. [2346

Ml'LLARD Orgola Four, A.C.240, complete, Regen-
tone eliminator for above, Marconl moving coil
speaker in mahogany cabinet, latest model, for
240 A.C.;
Green, N.13.

ADIO Corporation of America 7-valve 110 D.C.
All Mains Set, with very good moving coil
speaker, whole set in large handsome cabinet, spare
set, of valves, spléndid long range jnstrument, little
used; inspection invited; a bargain at £30, or nearest
offer.—Bousfield, 2a, The Avenue, Upper Norwood,
S.E.19 [2341

REBE Short Wave Receiver, complete with 2
valves, 5 coils, etc., nearly new,'excelleut recep-

tion from 10 to 200 metres, 1 Amplion lou‘dapeaker,
type A.R.23, mahogany flare, 1 Wireless Equipment
Co.’s transmitter for logal recephion, less batteries;
what offers for each or the lot?—H. O. N. Shaw, 114,
Wardour St., W.1. [2340
MARCONI Superhet. Model 82, complete, good con-
dition, numerous accessories, including mains
unit, accumulators, 2 speakers; sacrifice, what offers?

_Full particulars from Captain X, c/o F. T. Harris
and Co., Bude, [2338
complete 2v. valves;

MUSIC Magnet Four Kit, ¢
£9/15.—H. Brown, 18, Kingshall Rd., Becken-
ham, Kent. 3 (2337

EVERYMAN Four, new condition; £7; heard any
time.—8, Fursby Av., Church End, Finchley,

N.3. [2335
1930 Everyman Four, either H.F. portion only or
complele receiver.—Baines, Handsworth Wood

Rd., Birmingham. [2324

yHILIPS 3-valve Mains Receiver, 225v., perfect;
bargain, £16.—Doone Cottage, Merstham, Sl[x;rseé)z
IND of Year Clearing.—The followin slightly used
U material is offered subject to. sale; every item
will be severely tested before despatch and guaranteed
in workable condition; prices quoted' for receivers
include sct of tested valves to suit; in the case of
portable receivers batteries are included.

CMICHAEL Screened Dimic Three, 3 only at 10

guineas each; Bowyer-Lowe 2-valve S.W, re-
ceiver, with coils, 10 to 2,000 metres, det. and pen-
tode, 150/-; G.E.C. 3-valve 8.W. receiver, with coils,

10 to 600 metres, det. and 2 L.F., 125/-; G.E.C. World
Wide Four, 2 8.G., det., power, with 2 irame aerials,
250-2,000 metres, 340/-; another, ditto, ditto, 250/-;
another, ditto, ditto, 180/-; G.E.C. Screened Three,
163/-; another, ditto, 155/-; G.E.C. 8-vaive superhet.,
frame aerial, 250-2,000 metres, 250/-; another, ditto,
ditto, 215/-; Truphonic S5-valve portable Alelo-Set,
170/-; Selector 4-valve S.G. portable De Luxe, 290/-;
Haleyon 4-valve S.G. portable De Luxe, 295/-;
another, ditto, ditto, 265/-; Baird television kit, com-
plete, 207/6; M.L. motor generator outfit, input 230
volts D.C., output 400 volts 100 m.a. and 6 volts |
5 amps., complete with output smoothing equipment
and cut-out, 345/-; another. ditto, ditto, 290/-.

PPLEBY, Chapel St., St. Marylebone, London.
Tel.; Paddington 8828 (3 lines, private ex-
change). {0340

ENERAL Radio 3-valve, with valves ‘and speaker;
£35; guaranteed.—Electrocet Radio Co., Solihull,
Birmingfxam. [2314

EVERAL 3-valve Sets, oak cabinets, all wavelengths,
new; 38/-; money back guarantee.—Wisson, 2,
Cheapside, Deans Lane, Edgware. I

MPLIFIER, cinema type, complete with moving
coil speakers, valves, D.C. rotary converter, 12-

7olt input, 400-volt output, bargain, "£30; Marconi |
moving coil speaker, 6-volt field, £2; Epoch super |
cinema moving coil speakers, cost £14/10, bargain,
£7/10, as brand mnew. I
ALVES, Leo Lion, cost £5, bargain, £2, as new;
L.8.52, 10/- each; B/C.H., Bds, 4/- each; |
P.M.5x, P.M.5b, P.M.6, 5/- each; super power Six
Sixty, 6/- each; all 0.K. Triotron unit and chassis,
new, 16/-; Mazda 625a, 7/- each; Cossor screen gria,

2-volt, 7/6; Osram, 2-volt, 4/-—C. Jeffery, 25a,
Strathville Rd., Southfields, 8.W.18, [2375 l
Mains (240-200 wvolts A.C.)

3-VALVE All \
2-station Receiver and Gramophone Amplifier,
3rd prize Manchester Exhibition set building competi-
tion, superb reproduction, and best quality components
alone worth price, complete with valves; £12/10.—
Box 8265, c/o The Wireless World. [2368

A4T

2 £20.—68, Tottenhall Rd., Palmers ¥
all at £20.—6 15573

Ar eonY ou
A.C. Mains?

If so, use a
BAKER’S
SUPER POWER
A.C. Speaker.

Every * Wireless World " reader
who is on A.C. Mains should
possess this superb Speaker.

This model comprises the finest
A.C. equipment available to-day,
including the famous Westing-
house H.T. |. Rectifier giving an
output of 200 volts, 100 m.a.

A speaker which reveals mag-
nificent efficiency and complete

freedom from  objectionable
hum. The high quality of
reproduction yielded by this

Speaker lifts it high above all
its competitors.

It has no equal!

Take a posicard NOW

‘and write for new
and enlarged 32~
page booklet on
“**How to get Real~
istic Reproduction’

IT IS FREE

and yours for the
asking.

| Ecko A.C. H.T.

Offices :
89 SELHURST ROAD, S. NORWOOD, S.E.25.

Works and Demonstration Room :
42 CHERRY ORCHARD ROAD, E. CROYDON

1931 Mullard Orgola,
valves, £13; Rcgentone eliminator, 240v. A.C.
output 160v. 30 m.a., L. T. 4v." 4a., 95/-; Marconiphone

m.c. speaker, mahogany, 240v. A.C. Westinghouse
rectifier, Varley transiormer, £8/10.—2, Melbourne
Parade, N.13. [2362

FERRANTI Screened Grid Three, Blue Spot speaker,
Mullard valves, 2 Exide accumulators, and £5/15
k eliminator, contained in handsome
sollq oak cabinet, all principal stations; £17.—Apply
Daniel, 14, Sunny Iill, Hendon. f2361

FAMOUS 5-valve Grebe Syncrophase, wonderful re-
_ception on aerial or frame, complete with valves;
sacrifice, £9.—Mack, 58, Thorgton Av., Streatham Hill,
S.W.2. Phone : Streatham 2454. [2359
.’ IRELESS World" Four, TForeign Listener's
| Four, or any other " Wireless World " circuif
builg to-specgﬁcatlon with listed components by ex-
perienced stali, work and results guaranteed.—Matlock
Radio - Manufacturers, Matlock House, = Woodberry
Grove, Finchley, N.12. 'Phone: Finchley 2837.
] [2358
MULLARD Orgola Senior Kit,-unused, list approxi-
mately £15, sell £8; Lissenola speaker,~new 22/6,
sell 16/-; 2 Mazda P.240, new 13/6, sell 6/6 each
Newth, 31, George St., Hanover Sq., London, W.1.
. [2357
CREENED Grid 3-valve Selective, good quality,
professionally Dbuilt; £12/15.

& IRELESS World " Kilo Mag. 4,
fessionally built; £15.

.8.G.B.  Screened Grid, short wave receiver, 1n
aluminium case, professionally built; £18.

M-L Converter, 12v.-500v, 120 m.a., new, perfect,

smoother and starter, in steel box; cost £20/10,

for £15/10.

NEW Osram Music Magnet Four Kit, unopened
(first cash secures); £9/15.—Apply Mark, 10,

Canongate Rd.,; St. Andrews. [2352

ACCUMULATOR HIRE.

DON'T Buy Dry Batteries, join our service; we keep
you continuously supplied with inlly charged
C.A.V. high tension accumulators, by regular ex-
changes, anywhere within 12 miles of Charing Cross,
for' less than the cost of unreliable dry batteries;
nothing to buy—mo deposit, payment on each delivery
or by quarterly subscription; if your dry batteries have
been in use for one month or more we definitely guar-
antee that accumulators will give better and more selec-
tive reception; we also give.the same service with low
tension accumulators or maintain your own at equally
advantageous terms- from the smallest portable size
upwards; over 10,000 satisfied users.—Write or ‘phone
now to London’s largest, most efficient and complete
wireless accumulator service, for their interesting folder

unused, pro-

B2, post free—Radio Service (London), Ltd., 105,
Torriano Av., Camden Rd., N.W.5. 'Phome: North
0623 (% lines). [1466

CHARGERS AND ELIMINATORS.

HILII’SON’S Safety H.T. Supply Units arc JMarous
for Reliability and Silent Working.
OUR New Prices Again Make Them Famous for
Value; for D.C. mains model 1).C.4 gives 120v. at
15 m.a., 27/6; D.C.5. 150v. at 25 m.a., 1 fixed, 2 var.
tappings, 35/-; for A.C. mains model A.C.7, 120v. at
20 -m.a., £3; A.C.5. 150v. at 30 m.a., 1 fixed, 2 var.
tappings, £3/17/6; A.C.6, for 25 cycle mains, £5.
HILIPSON'S Safety H.T. Supply TTnits are Guar-
anteed for 12 months; write for our booklet,
% Radio Power.”
HILIPSON and Co., Ltd., Radio Engineers, Astley
) PBridge, Bolton.: ‘Phone: 2038 ’Grams: Safety,
Jolton. Tst. over 50 yeals. [0318
HESTER BROS.—AIll types of mains transformers
and chokes to any specification.—Chester Bros.
495, Cambridge Rd., London, E.2.
HESTER BROS3.—Type V3 220+220v., 35 mia., 5v.
1.6a., C.T., 4v. 4a. C.T., 27/6.
HESTER BROS.—Type W.10, for H.T., 3-or 4, out-
put 135v. 50 m.a., and 4v. da., C.T.; 23/6.
HESTER - BROS.—Smoothing chokes, constant in.
ductance, type C.13.2, 45 henrys, 25 m.a.; 15/-.
HESTER BROS.—Write for lists of standard
models. Please note change of address. [1477

T Eliminator Xit, incorporating Westinghouse

H.T.5 rectifier, kits consist of transformer, choke,
Westinghouse rectitier; reguired condensers, resistance
safety plugs and sockets, and baseboard; output 20
millinmps at 120 volts, 47/6, post free; metal case
for same, 3/9 extra.

LIMINATOR Kits, transformers. choke, condensers

valve, valve holder, resistanice, terminals; 36/E
post free. —Fel-Ectric Radio, Garden S8t., Sheffleld.
5 204
ORTE}(ION Transformers and Chokes, wound to
specification; Lest quality components only
supplied.
ORTEXION No. 4 Bobbins, lin.x1tin., 1/3, post
2d.; tin.x1lin.,, 1/-, post 2d.; cast aluminium

end plates, 2/3 vper pair. post 2d.; No. 4 laminations
for ll,é_.:in. bobbins. 6/2, post 9d.; for lin. bobbins, 4/2,
postk .

P B

ORTEXION, 72, Merton Rd,
Tel. : Wimbledon 2814.

Wimbledon, S.W.19.
[0439

Advertisements for ‘“ The Wireless World ]’ are only accepted from finms we believe to be thoroughly veliable.
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MISCELLANEOUS ADVERTISEMENTS.

NOTICES.

THE CHARGE FOR ADVERTISEMENTS in these
columns is :

12 words or less, 2'- and 2d. for every
: additional word,

Each paragraph is charged separately and name and
address must be countad.

SERIES DISCOUNTS are allowed to Trade Adver‘isers
a3 follows on orders for consecutive insertions, provided a
contract is placed in advance, and in the aksence of fresh
instructions the entire “copy *’ is repeated from the
previous issue : 13 consecutive insertions 5% ; 26 con-
secutive, 10% ; 52 consecutive, 15%.

ADVERTISEMENTS for these columns are accepted up
to FIRST POST on THURSDAY MORNING (previous
to date of issue) at the Head Offices of *The Wireless
World,” Dorset House, Tudor Street, London, E.C.4, or
o1 WEDNESDAY MORNING at the Branch Offices,
19, Hertford Street, Coventry; Guildhall Buildings,
Navigation Street, Birmingham ;
chester ; 101, St. Vincent Street, Glasgow, C.2.

Advertisements that arrive too late for a particular
issue will automatically: be inserted in the following issue
unless accompanied by instructions to the contrary, All
advertisements in this section must be strictly- prepaid.

The proprietors retain the right to refuse or withdraw
advertisements at their discretion. :

Postal Orders and Cheques sent in payment for adver-
tisements should be made e Co. Dayableto ILIFFE
& SONS Ltd.,and crossed “- Notes being
untraceable if lost in transit should not bs sent asg
remittances.

All letters relating to advertisements should quote the
number which is printed at the end of each adverfisement,
and the date of the issue in which it appeared.

The proprietors are not responsible for clerical or printers®
errors, although every care is taken to avoid mistakes,

NUMBERED ADDRESSES.

For the convenience of private advertisers, letters may be
addressed to numbers at “ The Wireless World ” Office.
When this is desired, the sum of 6d. to defray the cost of
registration and to cover postage on replies must be added
to the advertisement charge, which must include the
words Box ooo, c/o ‘“The Wireless World.” Oniy the
number will appear in the advertisement. All replies
should be addressed No. ooo, c/o “ The Wireless World,”
Dorset House, Tudor Street, London, E.C.4. Readers who
reply to Box No. advertisements are warned against sending
remittance through the post except in registered envelopes ;
i1 all such cases the use of the Deposit Sysiem is recommended,
and the envelope should be clearly marked “ Deposit

Department.”
&5 DEPOSIT SYSTEM.

Readers who hesitate to send money to unknown persons
may deal in perfect safety by availing themselves of our
Deposit System. If the money be deposited with ““The
Wireless World,”” both parties are advised of its receipt.

The time allowed for decision is three days, counting
from receipt of goods, after which period, if buyer
decides not to retain goods, they must be returned to
sender. If a sale is effected, buyer instructs us to remit
amount to seller, but if not, seller instructs us to return
amount to depositor. Carriage is paid by the buyer,
but in the event of no sale, and subject to there being no
different arrangement between buyer and seller, each pays
carriage one way. The seller takes the risk of loss or
damage in transit, for which we take no responsibility. For
all transactions up to £10, a deposit fee of 1/- is charged ; on

(o]

260, Deansgate, Man- ‘

Here is an excellent opportunity for you to exchange
your existing RADIO SET or GRAMOPHONE for a
new and up-to-date model. We will make a liberal
allowance on your old instrument’ in part exchange for
a new RADIO SET or GRAMOPHONE of any make
which we will supply. We gladly offer you, free, our
expert advice in the choice of a new instrument, Just
write us giving particulars of your present radio set or

Marconi
Dulwich.

CROSSLEY 1929 Bandbox Radio, 6 valves, Mullard
B.M./B.R.4E;, London, W.C.1.

/ RECEIVERS FOR SALE.
WITHOUT FEAR— COTT SESSIONS and Co., Great Britain’s Radio
X : Doctors. — Read -advertisement under Miscel-
Sind ym:i{ material hfor_cr[e\ednh-— laneous. 10264
where raalo part exchange began. = o
3 £ IRE a McMichael Portable Set by day or week,
Ab_serwbce ruled only by Sconoines, I from AJIeXﬂ.nder Black, Wireless Doctmy and Con-
above bargaining or petty gain. sultant, 55, Ebury St., S.W.l. Sloane 1655. [0328
: Particulars from the Secretary, . TRAIGHT Five Portable, makers’ 12 months’ guar-
HONOR O, ] . antee; 8 guineas, complete.—Mosby, 507, London
MNIA APPLEBY’S, Rd., Sheffield. [1169
/ SUPER Ctarel St., Marylebone, London JPHILIPS 2515 Electric Receiver, 2-valve, 230 volts,
- £7; McMichael Super-range Portable Four, as

new, £17; Marconi 55 Portable,; as new, £12; Philips
2754 10 watt amplifier, all electric, 230 volts, £14.—
Gregory, Clift St., Cheddar.

MARCO’N] Combined 2-valve Amplifier, field supply

[2289

and mains rectifier for 200-volt A.C. maing; also

moving coil speaker.—116, Court Lane,

[2282
valves, pick-up adaptor; 12 guineas, or offer.—
[2271

OR Sale, Celebritone cinema amplifier, 2-stage, 8-
valve, complete with A.C, FL.T. rectifier, output

650v. 150 m.a., Brown M.C, speaker, 2 trickle chargers
ﬁ(;ﬁleblrll(tione), ete.; first £25 secures.—D.P., 51, Priest-
1lls s

A.Llé Wave Four, Jacobean oak cabinet (cost £5/10),

Hinckley, Leicestershire., [2270

E. Co., components with Bercliff coils, complete

gramophone, stating in what type of new instrument with valves, eliminator; bargain, £12.—J. H. J., 613,
you are interested. Scott Hall Rd., Chapel Allerton, Leeds. [2283
5 7 PHILIPS 4-valve A.C. Mains Receiver, 210v.,

Radio and Brown’s permanent magnet speaker, 3-valve, short

Gramophone waver, Philips eliminator, battery charger, battery,

Specialists, voltmeter, Brown’s headphones, lot cost over £80, in

59-59B, HEATH STREET, HAMPSTEAD, N W.3,
M.C.3. Telephone : Hampstead 8714.

BsJ

‘“ WIRELESS WORLD ”’
FOUR.

240 volts, with spare valve,
transformer,
133, Downton Av.,

BIG Demand, modern 3-valve receivers, 70/-; cabinet
sale Radio, 9, Iliracombe Av., Southend-on-Sea,.
MCMICHAEL All Mains 3-valve; cost £21, accept

perfect condition; owner ordered abroad; price £30 the
lot; heard in :
corn 3152,

n] EGAVOX Receiver

operation ' by -appointment.—Tel, : Aber-

[2284
(S.G.-det.-pent.), case, valves,
Majestic A.C. eliminator, 200-
£4/10; Mullard filament
£1; P.M.164v, 10/-—Cave.
Streatham Hill, S.W.2. [2288

accumulator, £8;

210 volts,

speakers, 20/-; ready switch on.—Simmons Whole-

[2294

£18.—After 7, 46, Colin Park Rd., Colindale.

Co?ls - - - ©/86 each. (GRAMORADIO Combined, 5valve sct, S.G. e
COII SCI‘CCDS = & 3/- each' { Iancepﬁdl.’, pNege;z(?t’ SRS el ;:9.—5,[2\;;113;
Valve Screens - - 2/9 each. |- PART Exchange

Bijou Binocular Chokes 4/= each.

Approved by ‘“ The Wireless World.”

B e J. WirelessCo

ATHELSTANE MEWS, N.4.
Arc. 1695

18 to 70 METRES!

Cossor,
McMichael,
Caydon,
H.M.V
phones; cash or H.

DON’T be Satisfied with an Obsolete Set, exchange

EXCHANGE Your
MAINS Equipment of
GENEROUS Allowance

REMIER.—Part exchange; every radio set in stock;

Columbia, Philips, K.B., Ecko, Pye, G:E.C.,
Mullard, Lotus, Ediswan, Lissen, Marconi,
R.I,,  Selector, Dubilier, Ultra, Rolls,
Amplion, . Burndept, Dunham, Ormond,
. and Columﬁxa gramophones and radiogramo-

it with us for a really modern set or kit,
Music Magnet Three for the
New Osram Four.

I Every Kind on Deferred
Terms to Suit Your Pocket.

on Your OId Set, balance

cash or H.P.
OUR Experience is at Your Disposal, free, of
course; no annoying restrictions.
DEMONSTRATIONS with Pleasure; only brand

new goods supplied.

e s

-

RADIOGRAMOPHONE Cabinets, from 59/6 to £8.

transactions over £10 and under £50, the fee is 2/6'; over =
PEDESTAL Radio Cabinets, to take 18x7 panel,
S

£50, 5/-. - All deposit matters -are dealt with at Dorset
House, Tudor Street, London, E.C.4, and cheques and
money orders should be made payable to Iliffe & Sons
Limited. = !

SPECIAL NOTE.—Readers who reply to advertisements
and receive no answer to their enquiries are requested to
regard the silence as an indication that the gocds advertised
have already been disposed of. _Advertisers often receive so
many enquiries that it is quite impossible to reply to
each one by post.

and all batteries and loud-speakers; 29/6.

Electrocets Empire 2
o, p 7 A an Example.—~We can supply you with an
3 - Ecko all mains 3-valve set for 5/- a week, and
sHoRT WAVE RE E VER take your old set or components in part payment.
i PREMIER SUPPLY STORES, 20-2, High St., Clap-

ham, S.W.4. 'Phone: Battersea 5154. x

HOURS of Business, 9-8, Saturdays 9-9 p.m., Wed-
nesdays, 9-1 p.m. [2379

LIGHTLY Soiled Sets Sale.—Portables are new,
carrying maker’s guarantee; deposit system if
dosired.— Frost.
ORMOND Transportable Five, turntable, waterproof
cover, stations logged on chart; complete, £10.
UNHAM Oak Upright Five, £18/10 model, Mull-
ard valves, Jellacid accumulator, turntable, Hel-
lensen H.T.: great range, volume, make splendid gift;

£11.
ARMONY Super V Suitcase, very compact (suit
lady), delightful tone; absolutely complete,
£6/10.
ILVERTONE Screened Five Suitcase, very selective,
2 treat to handle, expensive production, best ac-
cessories; £10. ¢
GENERAL RADIO 2-valver, self-contained, good
order, condition, inclading valves and internal
speaker; 35/-.
.G.3 Table Set, doors enclose batteries, very power-
ful, immense range, Mullard valves, best com-
ponents, excellent present; £4/10. 1
BOVE Sets See:. heard, bought at Frost’s Radio,
132, St. John’s Si., E.C.1. [2378

prompt aitention. A40

Astounding range, contained
in an oak cabinet, strongly
made and designed for export.

g £4 = 5 H OI -
3 valve model £5.

Changeable coil for wavelengths between

200 and 2,000 metres 8/~ extra.

This set can be sent C.0.D. to most countries.

Postage and C.0.D. Extra.

Agents wanted, and trade inquiries
invited. Sample sent C.0.D.
THE ELEGTROCET RADIO co.,

Poplar Road, Solihull, Birmingham.

iIMPORTANT NOTICE.

Owing to the Christmas Holidays, the
issue of “THE WIRELESS WORLD
for December 17th must be closed
for press earlier than usual.

The MISCELLANEOUS - ADVER-
- TISEMENTS for insertion in that
issue can be accepted up to FIRST
POST, WEDNESDAY, DECEMBER 10th.

: TR - :
Mention of ““ The Waireless World,”” w/w?” writing to advertisers, will ensure
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OR

case 12” X 8” x 8” high.

From all Radio Dealers.

OIC '
ALLMAINS

’ F
ALTERNATING CURRENT ONLY
The YLotus All Mains Unit has a very
generous power output and is most
suitable for 4-valve sets; it may also be
used as ILT. Eliminator for sets having
battery liedted valves. The whole appar-
atus is contained in a handsome metal
Price complete
£7 7s., or 12 monthly payments of 13/3.

Write for illustrated Catalogue 1o
GARNETT, WHITELEY & Co., LTD., LIVERPOOL.
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Chargers and Eliminators.—Contd.
TANTALUM and Lionium for A.C. Rectifiers, blue

prints. for ‘inexpensive 1.1 and L.T. chargers.—
Blackwells Metallurgical Works, Ltd., Garston, Liver-
pool. [1209
ERRANTI B.E.N.I Eliminator, 200 volts, 100
milliamps, as new; £9.—Pickering, Little Poul-
ton, near Blackpool. [2292

~ALE, eliminator, 50 milliamperes and 4 volts, £4;
L Marconi choke,” 7/6; G.E.C. pick-up, 12/6; L.F.
transformers, 5/-; L.F. chokes, 4/-; 3 short wave coils,
B bt charger, 25/-; Blue Spot speaker, mahogany,
32/6; Climax Chello speaker, 27/6.—Capper, 20.
Parkers Rd., Sheffield. [2285

LDHAM Charger, type A.C.HL.T./3, 200-250 volts,
. 50-60 cycle, complete. with 4-pin plug connec-
tior, as mew, unused; what offers?—Brewer, Ieadland
Park Rd.,-Paignton. [2276

ADIELLE D.C.1C0 (200-250- D.C.), output 200
- volts 100 m.a., 2 variable and 1 single grid tap-
pings; cost' £9/10, sell " £3; brand new.—Priestley,
8, Grosvenor Gardens, Muswell IIill, London, N.10.

12318
ESTINGHOUSE Rectifiers.—Two output 200v.
40 m.a. 19/- each; onc output 135v. 30. m.a.,

10/-; Hydra 1,000v. 6 mid., 8/-; 84V,*11/6; A.C.P.1,
8/6.—55. Teddington Park Rd., Teddington, Middlesex.
12327
RYCE'S —Mains transiormers make ideal Christmas
presents, Order the favourite now. Type
A.B.84, as supplied to manufacturers; output 250-
0-250v.. 60 m.a., 4v., la, C.T., 4v., 3a., C.T., 6v.
i price 24/6, post 1/-; fully guaranteed: write |
lists, they are valuable —Bryce's, 54; Dawson
St., Bury, Langs. [2330

25- and 50-Cycle Mains Apparatus; transformers,

chokes, and complete eliminators in produc-
tior, variety of outputs available; hum iree guaran-
teed products, suitable for driving M.C. speakers;
lists free ‘of stock types; speclal designs to order
up to 500 volts output. Rectifiers, electrolytic con-
densers, smoothing ‘cundensers, G.B. resistances, or any
parts supplied separately; trade enquiries invited.—
Dostlethwaite Bros.,, Kinver, Stourbridge. {2339

EKCO All-Power Unit. model €24, for A.C. mains;
L.T. 2-6 volts, ILT. S.G.60, 120-150 volts, G.B.
£5/10—Box 8271, t/o
{2371

1.5-12 ‘}olts, perfect condition;
The Wireless World.

SOUND SALLS.—Genuine Stalley Stampings,

guaranteed
twelve menths

Substantially built, for smoothing circuits
in_ eliminators dealing with currents

100 to 300 milliampares,

inductance 30 henries,

8655 REPAIR

CHOKES

Any make of L.F
Transformer, Loudspeaker
{except Blus Spot) or Head-

phones

repaired and despatched within

48 HOURS. TWELVE MONTHS' GUARANTEE

with each repair. 4 /= Post Free.

Terms lo Trade.

Cash with Order.

TRANSFORMER REpPAIR Co.

Dept. W.,.953, GARRATT LANE, LONDON, S.W.17.

WIRES FOR WIRELESS

As supplied to the Leading Tele-
phone Apparatus Manufacturers.
Flexible and Instrument Cords of
all types. ‘‘Connectite ” Wire.

CONCORDIA ELECTRIC WIRE CO. Ltd.,
Trent Mills, New Sawley, Nr. Nottingham.

Yox-VERITAY
MOVING COIL SPEAKERS
Watch_for announcement of
NEW*PERMANENT
MAGNET MODEL

12 UNION COURT, OLD BROAD ST., E.C.2.

0. 30 for “ Wireless World " choke, 1l4in. core, 4/6,
3 post free; lin. core, 3/6, post free. :
0. 4 Stalloy Stampings, 1lin. core, 6/-, post free:
lin. core, 4/2,
CLAMPS and Bplts for Above; 1/6 and 2/-.

etc., ¢.0.d

“ IRELESS World " Constant Indictance
Chokes; 15/-: repairs a- speciality; see our

speaker advertisement.

< OUND SALES, Tremlett Grove, . Highgate.
'Phone: Archway 3871. [2364

AVAGE'S Specialise in Wireless Power from the
S " Mains; reliable apparatus at reasonable prices.
AVAGE’S Transformer Laminations and Bakelite
Bobbins; intending home constructors should
write for list.
SAVAGE’S Reliable Smoothing Condensers, 1,500
volts 1.C. test, 1 mfd. 2/-, 2 mId. 3/-, 4 mid. 5/3;
500 volts D.C. test, 1 mfd. 1/6, 2 mid.'2/3; 4 mid.
3/9.

SAVAGE’S Power Chokes for the Power Ientode
Two, smoothing 1..0.36G, 18/-; output L.C.36P.G.,
19/6; many other types available, write for list.
AVAGE’S Mains Transformers for the New Westing-
houie Units; please write for list.
AVAGE’S New Foreign Listeners’ ¥our Equipment.
—Transformer, N.F.L.4, 33/-; smoothing choke,
C32G, 20/-; output choke €32/0, 20/-.
AVAGE’S ‘-Wireless World” Tour Equipment,
mains transformer, W.W.4,. 34/-; smoothing and
‘bias chokes, type W.W.4C, 16/- ecach; centre tapped
output choke, L.C.36P.G., 19/6.
AVAGE’S Mains Transformer, B.T.4, 500-0-500 volts
) 120 m.amps., 74 volts 3 amps:, 6 volts 3 amps.,
4 volts 2 amps., 4 volts 1 amp., 4 volts 1 amp., all
centre tapped. specially developed to f{acilitate auto-
matic bias in all stages; 57/6. |
SA\"AGE’S Mains Transformer, V.T.37, 250-0-250
volts 60 m.amps.. 4 volts 1 amp., 4 volts leamp.,
4 volts 1 amp., 4 volts 2 amps., all centre tapped, a
useful instrument for modern receivers with automatic
bias in every stage; 35/-.
SA"AGE’S_ Mains . Transformers and Power Chokes
are carefully constructed from first class materials
with an exgceptionally generous margin of safety; they
are fully guaranteed and may be purchased with con-
fidence.
AVAGE!S Have Moved.to Larger Premises; please
note new address: 292, . Bishopsgate, ILondon.
E.C.2. Telephone: Rishopsgate 4297, [1784

MAINS Transformers.—240x 240 8¢ m.a,. 4v. 5a.,

4v. 2a., 25/-; with 14v. winding, 35/-; 135v.
50 m.a., 4v. 5a.;. 19/6; 250%250, 80 mnna., 4v. 5a.,
5v. 1.6a,, 25/-; any eliminator .part supplied; special
transformers made in 24'h9urs.—Challis, 22, Park

BONA FIDE TRADERS’ GUIDE.

Send for our comprehensive Illustrated List.
QUICK SERVICE. QUICK SERVICE.

THE QUALITY HOUSE,

PERSEUS MFG. CO.. LTD. (Dept. W.w.)
BRANSTONE RD., BURTON-ON-TRENT

SCREENING BOXES

and metal cabinets, all sizes made to order,
from best hard aluminium. Standard size
screening boxes from stock.
6X 6X 6% = - - price 4/= each.
44X 61X 6 - - price 3/6 each,
W. H. PARKER, Sheetmetal Workers,
Back Autumn Terrace, Leeds. - Tel. : 52859.

]
Prient STEEL STORES st

For the Wireless Experimenter, Factory,
Factor and Retailer.
Full Particulars from Sole Manufacturer and Pateniee m—

BERTRAM THOMAS, %oy, st Buime,

Learn how the

NOVOTONE
will vastly improve your repro—
duction of records, by sending for
Free Novotone Folder and Booklet.
GAMBRELL RADIO LTD.,

Rd., Rugby, .
ugby, . {2232

5 <
of *“ The Wireless World.”” when writing to advertisers, will

)

.6, Buckingham St., Strand, W.C.2,

ensure prompt atiention. A2
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DDYSTONI

SHORT

A
SHORT WAVE INDUCTANCE UNIT:
This unit forms the complete inductance portion for a short
wave fecéiver, providing variable aperiodic aerial coil, grid
coil and reaction winding. Complete with stand and 5 coils,
it covers efficiently the whole short waveband from 15-95
metres,
Price 82/6 complete with full circuit details.

{Extra coils for B.B.0. waveband can be obtained)

6 PIN SHORT WAVE COILS.

use in screened-grid S.W,
Obtainable for all wave-
bands from 125 to
2,000 - metres.  Air
wound on a skeleton
bakelite” former.
Special banana type
pins ensure perfect
contact.

Price 4/8 to 5/6-;3er
coil.

For
circuits.

Ribbed Former 3/~ Plain Former only 2/6.
Send for list No. 25 of short wave apparalus.
Sole Manufacturers : London Service pe?ol:

STRATTON & €O LID, C. WEBB LTD.,
Bromsgrove St., Birmingham. 164, Charing Cross Rd., W.C.2

When buying that kit
of parts include a

SIFAMETER

THE QUALITY INSTRUMENT.
Then you will
be sure of
consistently
good reception,
for you will
always k now
exactly what
voltage and

current, your
batteries are
giving.

A Sifameter
measures 0-15
volts for L. T.
&G.B. 0-150
volts for H.T.
0-50 milliamps
for plate
current,

1ndispensable
aid to better
radio. Of all
radio dealers.
New literature
sent on request,

Other new products include—

SIFAM SIFANM. HOT WIRE
ANMMETERS. ANMMETERS.
Type U.A. 66. Type T.S. 35. o-I000 milli-
0-5 Amps., 0-10 amps. 0-2000 milliamps.
Amps. Price 7/6. Price 15/-.

SIFAM ELECTRICAL INSTRUMENT Co., Ltd.,

BUSH HOUSE, ALDWYCH, LONDON, W.C.2.
¥ ‘Phone—Temple Bar.3871.

A43

grams, from 79/6; unbeatable value..—Artcraft
Works. Grant Rd., Croyden. Established 1925.
{ 'Phone: 1981. [1814

CABINETS.

RTCRAFT Cabinets, illustrated list free; radio-

DIGBY'S Cabinets.—Table models in solid oak and
mahogany; from 11/6 to 71/-
IGBY’S Cabinets, fitted with Radion or Resiston
ebonite if required. ]
IGBY'S Cabinets.—Pedestal model, with
battery components; irom 56/- to £12
DIGBY'S Cabinets Made to Customer’s Own Designs.

separale

IGBY’S Cabinets.—Write for new 16-page art cata-
logue.—F. Digby, 9, The Oval, Hackney Rd., E.2.
'Phone : Bishopsgate 6458. [0128

ABINETS for All Requirements.—F, W. Ramsey,

63, Shaftesbury St., London, N.1. Clerkenwell
71588 {1479
AY’S Cabinets.—Exclusive practical models in

radio and radiogram cabinets, 50% cheaper than
elsewhere, used and recommended by the most dis-
tinguished and discriminating radio experts; a range
of 60 dcsigns to select -from; illustrated price lists
free.—H. .Eay, ireless Cabinet. Manufacturer, Mount
Pleasant Rd., London, N 17. ‘Phone: Waltbumstow
1626. [1789 |

ACTUAL Manufacturer Wishes to Dispose of. 50 Wal- l
nut Radio-Gram. Cabinets, size 42in. high, 21in.

deep, 2it. wide; front panel will take set up ‘to 21in.x

7in., speaker fret artistically designed, iront enclosed by

2 doors. cabinet veneered with best figured walnut,

hand French polished, highly finished.

WI’I‘II Each Cabinet Given Written Guarantee,
actual cabinets on view; if requested design can
be sent; price £6/6 each; special discounts given for
quantities; trade enquiries invited; any design cabinet
made to own requirements.—L. Marcus, 77 Fast Rd.,
N.1, Clerkenwell 8341. [2323

COILS, TRANSFORMERS, ETC.

RANSFORMERS and Chokes tor Battery Elimina-
tors.—Chester Bros., 495, Cambridge Rd., Lon-
don, E.2. [9706

OILS.—Band Pass Three and Four, Regional One.
etc.; write for guotation.—R. Thurley, 108, Fore
St., Edmonton, N.18. [22086

AND Pass Three Coils, 30/- set, * Wireless
B World " specification; slotted formers for winding, |
8/6 set; grooved primary supports, 2/- set; All D.C. |
Three formers, 8/- set; decoupling resistances, 1/6
each; all post free.—Groves Brothers, Coil Manufac-
turers, St. Mary's Place, Shrewsbury. [2269

BAND Pass Three Set of Coils, 31/6; Band Pass
superheterodyne,. set of 5 coils on ehonite, with
mounts, 33/-; post iree—-Woodfall, 1, Clark's Build
ings, High St., London, W.C.2. {2360

LEW(?OS D.B.A. and D.B.G. Binocular Coils; 15/-
% pair.—Deadman, 6, Abingdon Rd., Kensington,
.8. 2

OILS.—Band Pass superheterodyne, complete set,
30/-; Band Pass Four, 25/-; Band Pass Three
35/-; ' Wireless World * Four, with screens, switches,
52/-; c.0.d.—Smith 3, Park Parade, Harlesden,
N.W.10. (2344
PPLEBY Coils for * Wireless World * Four, with
switches, 36/- set of four, post iree; screen for
above coils, 3/3 each, post free.
APPLEBY Screen Tubes for Screened Grid Valwves,
ventilated and insulated at cap aperture; 2/9
each, post free; suitable for * Wireless World "™ Four
and all modern cirenits.

APPLEBY Midget Binocular, iron cored H.F. chokes
suitable for ‘' Wireless World * Four and all
modern circuits; 3/9 each, post free.

APPLEBY Standard High Inductance ILF. Choke
for All-purpose Use where high inductance and I
low cgll capacity are essential; 6/6 each, post free.

PPLEBY 600 and 70G ohms. Midget Resistances
for All' Decoupling Purposes; 1/6 cach, post free.
PPLEBY, Chapel S8t., St. Marylebone, London.[
Tel, : Paddington 8828 ({3 lines, private exchange).
{0343
BERCLIF‘ Coils, the finest made, for all receivers:
get our list (post ‘free} before busing; trade
supplied.--Simnionds Bros., 38, Rathbone Lane, Smeth-

wick. 12156

GRAMOPHONES, PICK-UPS, ETC.

S LUE Spot Pick-up, 25/-; valves: P.M.6D, P.M.G
4/6 each, L.8.5 7/6, as new.—Harvey, Queen

St., West Bromwich. {2306
MARCONI Pick-up, unused, guaranteed absolutely
perfect; 42/-.—Smith, 10, Parade, Felixstowe.
[2304

TWO Marconi Pick-ups, as brand new; £2 each.—
Gilbert, 54, Hazelbourne Rd., London, S.W[.l%.

. p 2381

ARCONI Pick-u}:, new. used test only; £2; ap-

provgl against cash. 6, Weymouth Drive, Glas-
gow, BVQs" [2377

The Greatest “Buy”
in Speakerdom !

EPO

New Model Al
Permanent Magnet
Moving Coil Speaker.
Cobalt Steel.

A Genuine Moving Coil Speaker
at the> price of an imitation, or
of an iron movement.

No Mains
No Batteries

Real Reproduction

Comprising :

Real Treble
Ega_l Bass
Real Speech

and it’s a
Real Bargain at

£3-7-6

Complete, ready to put in a cabinet or on:a
‘baffle board (Cabinet Models from £5.5.0),

What a Present for Xmas !

(Guaranteed delivery of a limited number
if ordered at once.)

Write for the new Bookiet W54a, containing the
finest information on Moving Coil Speakers, both
permanent and energised—it's free.

Epoch Radio Manufacturing
Co., Ltd.,

Farringdon Avenue, E.C.

Advertisements for * The Wireless World” are only accepted from firins we believe to be thoroughly reliable.
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Gramophoxies, Pick-ups, etc.—Contd.

.T.H. Gramophone Motor, unused, £2; Burndept
pick-up, 7/6.—Box 8269, c/o The Wireless l%’zogled.

B

RAMOPHONE Motor, Swiss made, universal voli-
age, A.C. or D.C. auto stop, never used, cost
£5/10; also B.T.I{ pick-up and arm; £4/10 the lof.
—Neal, 326, Pinner Rd., Nortk Harrow. {2328

VALVES,

AMPLIFI_ER Valve.—If you require power you can-
not do better than onc of these {or matched in
pairs if required).

FILAMENT Volts 6, plate volts 400 (maximum),
grid bias 84 volfs (approx.), impedance 800 ohms,
amplification factor 3.8, mutual conductance 4.35
L. /volts; price now reduced to £5; see article “ The
Wireless World,”” 24th July, 1929, then send to North
London Valve Co., ILtd.,, 2214, Cazenove Rd., Btoke
Newington, London, N.16. (0341

ONE Each of II.610, L.610, P.625A, used, L.S.5,
L.S.5A, new; 45/-—314, Friern Rd., S.E.22.

[2307

XRIITER Has for Sale 2 D:E.T.I. Valves (unused),
500 volts, 126 m.a. Eaco generator, 6v. input.—

Box 8256, c/o The Kireless W orld. [2310
FIVE L.S.5As and 3 Uss, little used; what offers?
—116, Court Lane, Dulwich, S.E.21. [2281
P.M.le, as new, 10/-; P.M.5B, 3/-; B4, 3/-; three
6v. 0.1, 2/6 each; perfect; lot 20/-; also Exide 6v.

40 amps. actual, 15/-; components, stamp' for list.
Wanted. Blue Spot'and chassis.—57, Admiral St., Liver-
pool. [2351

19/-; AX.5C, 24/-. Valves:

P‘ERRANTI A.F.5,
two Mazda P625B, 9/6 each; Marconi L610, 6/-;
P.M.6D, 6/-—Snelgrove, Rosemouth, “Hursley Hill,
Whitchurch, Somerset. [2336

LOUD-SPEAKERS.

AKER'S SELHURST RADIO 36-page Booklet,

' Sound Advice is Yours for the Asking”; write

now for new edition: :ee displayed ‘advertisement on

page 19. {0231

.T.R. Senior R.K. Moving Coil Unit, 10in. dia-
phragm, - £4/15; Marconi model 75, 30/-

Gregory, Cliff St., Cheddar.

ARGAINS!—Few only,” Grassman moving coil
speakers, new, 220 volts, D.C.; also 6 volts
1 amp. and 220 volts 45 milliamps, £2; in oak _cabinet,

{2290

£3.—C. and N. Booth, 139, 3Middlewood Rd., Shef-
field. [2311
REALISTIC Speakers, wood diaphragm, ingenious

construction, unrivalled results, true to its

name; chassis,.27/6, fit any unit; complete speakers,
£3/10 to £25; write for particulars, demonstrations
daily.—Realistic Speakers, 72; Penton St., London.
N.1, [2308

JTERRANTI A.C. Moving Coil Speaker Chassis,
£11/15 model, perfect condition, suit 240v, 50

cycles; £6.—Box 8254, c/o The Wireless World.
[2302

]' ATEST Celestion Z2), cost £7/15, practically mnew,
< makers’ guarantee, beautiful instrument; £3/10.
—3, Silverton Rd., Coventry._ (2299

EPOCH Moving Coil Speaker, model 66, Ferranti
. transformer for pentode output, Philips low ten-
sion unit for 220v. A.C., complete; £5.-41, Little
Heath, S.E.7. : [2286

BAKER'S 1830 Permanent Magnet M.C. Speaker,
£3/5; 1931 model;, £4; Magnavox, 6-volt type,
£2/10.—Maddock, 71, Sprules Rd.,, Brockley, S.E.

{2272,

ERMANENT Magnet Moving Coil” by Sherwood,
- Hatton Garden, London, brilliant performance,
reviewed W.W. 15th January, new, perfect; 3 guineas:
particulars.—Box 8270, c.o The Wireless World, [2370
MARCONIPIIONE 6-volt M.C. Speaker, chassis,

with transformer, £3; Mullard 8$.V.12, 10/-; Pen-
tone 22 10/-; P.M. 4DX, 4/6; very little used.—
BM/CREM, W.C.1. [2355
AMPLION Loud-speaker, mahogany built, in ampli-

\ - fler, A.C.; cost #£48, accept £20; seen by ap-
pointment.—Lansdown, The Green, Sidcup, Kent.

7 [2332

OUND SALES Specialise in Moving Coil Speaker
Repairs, .
OUND SALES
lormers from

SOUND SALES Convert D.C.

Su/pply‘ Replacement Mains Trans:
15/-.

and Battery-excited

Speakers to” A.C.

OUND SALES Give the Highest Price for Your
Speaker in Part Exchange any New Moving Coil
Instrument.

SOTZND SALES’ Prices Secure Your Custom.

SOUND SALES' Service Retains It.

’Phone :
[2365

SOU.\'D SALES, Tremlett Grove, Highgate.
1
Mention of ** The Wireless

Archway 3871.

1

EITHER BOOM
OR RESONANCE

Mr. Barton Chapplé has
‘nothing but praise ' for
the new W.B. Permanent
Magnet Moving Coil
Speaker. *“ A nice crisp
note is revealed,” he says,
* whilea very even balance
is maintained throughout
the musical scale—nothing
boomy, nothing shrill.”
Hear this new speaker
yourself—your dealer will
demonstrate,

Available in chassis
with 14 in. baffle, £6 .

Ozk Cabinet Model,
£8:8:0

form
6:0

Mahogany £8 :18 : 6
Walout £8 :9 : 0

Made by the
Makers “of the
Famous W.B.
Cone Speakers,
Switches and
Valve Holders.

Whiteley Electrical Radio Co.,

Ltd., Radio
Nottingham Road, Mansfield, NoHs._

Works,

CLIX

World,” wlen writing to adv

CLIX SHOWCASE

on Your Dealer’s Counter.

You will easily recognise its artistic
three-colour cover. It contains a
popular assortment of CLIX Fit-
ments. Contents clearly displayed
and priced.

No. 1 Prov. Pat.
COIL PIN, 24.
One of the 14 Clix lines included in the Showcase.

There are 27 different Clix devices for contact.
Write for descriptive leaflets.

LECTRO LINX, LTD.
254 VAUXHALL BRIDGE ROAD, S.W.1.

ertisers, will ensure prompt attention.

Loud-Speakers.—Contd.
EPOCH Moving Coil Speakers.

EPOCH.—-Everleody who heard the Model 29 agreed
4 with the ¢ Sunday Observer ” that it was the
finest Speaker in Olympia.

EPOCH.

EPOCH.—Evcrybody who heard — who didn't?—
agréed with the London * Evening News” that
the -Super Cinema Model was truly named.

E POCH.

EPOCH.—B\H: those who managed to hear the mew
Model 101 (Domino} under fair working condi-
tions will never forget it.

EPOCH.

EI’OCH:—They will never rest until one of these
Speakers is on their sets

EPOCH.

EPOCI—I.—The new 101 (Domino).
EPOCH.—The new 101 (Domino).
'_EPOCH.—The new 101" (Domino).
EPOCH,—The new 101 (Domino).

EPOOH.—The greatest advance in the history of
energised Moving Coil Speakers.

E POCH.

YPOCH.—The
described.

EPOCH.

EPOCH.—AH standards of quality reproduction must
be revised.

EPOCH.

[ POCH. —Never
" achieved.

EPOCH.

EPOCH.—Never before has such sensitivity and power
been obtained in a Home model.

EPOCH Model 101.—The speaker of ne¢ comparison.

newv 101 cannot be adequately

before has such clarity been

POCH.—Epoch Permanent Magnet Moving Coil
Speakers; all models greatly improved.

EPOCH;’

EPOCII.—First and foremost- the Cahinet Madels

C12, €13, and C14, prices complete from
£5/19/6.
POCH.—These contain. very poweriul permanent

magnet Moving Coil Speakers.

POCH.—They are not just units fitted into cabinets,
but are specially balanced as Cabinet Speakers.

EPOCII.

RPOCH.—-No drumminess; no box resonance, but
clear. sharp, marvellous reproduction.

Eroci.

EPOCH.—-M;xgniﬁcent woodwork, very compact.

POCH.—They cost less than some makes of inferior
units without Cabinets.

POCH.—Permanent Magnet Moving Coil Speaker
Units for portables; £3/15; ready for use.
EPOCII.

POCH.—Standard Cross Magnet Permanent Magnet
Speaker; price £4/4; the finest of its kind.

E POCH.

POCH.—Permanent Magnet Super Speakers; they
are £6/12/6.

POCH.—Remember, the famous 66 and 99 Speakers
are heavily reduced in prices.
POCII.—The 99 is also further improved in sensi-
tivity.
EPOCH Range of Moving Coil Speakers is the largest
in the world; a Speaker ior every requirement.
EPOCH.

EPOCII.-—Send for booklet S4, the most interesting
and useful publication on the subject.

EPOC]I.

' POCH.—Send
ments.

.
EPOCH.—Send for the H.P. terms.
EPOCH.—-_Call for a demonstration.

for the 7 days' approval arrange-

EPOCH RADIO MANUFACTURING Co, Ltd.,
Farringdon Av., E.C.4 (between Holborn and
Ludgate Circus). 'Phone: Central 1971 (3 lines%. =

1628

Ad4
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MISCELLANEOUS ADVERTISEMENTS.

NOTICES.

THE CHARGE FOR ADVERTISEMENTS in these
columns is :

12 words or less, 2'- and 2d. for every
: additional word,

Each paragraph is charged separately and name and
address must be countad.

SERIES DISCOUNTS are allowed to Trade Adver‘isers
a3 follows on orders for consecutive insertions, provided a
contract is placed in advance, and in the aksence of fresh
instructions the entire “copy *’ is repeated from the
previous issue : 13 consecutive insertions 5% ; 26 con-
secutive, 10% ; 52 consecutive, 15%.

ADVERTISEMENTS for these columns are accepted up
to FIRST POST on THURSDAY MORNING (previous
to date of issue) at the Head Offices of *The Wireless
World,” Dorset House, Tudor Street, London, E.C.4, or
o1 WEDNESDAY MORNING at the Branch Offices,
19, Hertford Street, Coventry; Guildhall Buildings,
Navigation Street, Birmingham ;
chester ; 101, St. Vincent Street, Glasgow, C.2.

Advertisements that arrive too late for a particular
issue will automatically: be inserted in the following issue
unless accompanied by instructions to the contrary, All
advertisements in this section must be strictly- prepaid.

The proprietors retain the right to refuse or withdraw
advertisements at their discretion. :

Postal Orders and Cheques sent in payment for adver-
tisements should be made e Co. Dayableto ILIFFE
& SONS Ltd.,and crossed “- Notes being
untraceable if lost in transit should not bs sent asg
remittances.

All letters relating to advertisements should quote the
number which is printed at the end of each adverfisement,
and the date of the issue in which it appeared.

The proprietors are not responsible for clerical or printers®
errors, although every care is taken to avoid mistakes,

NUMBERED ADDRESSES.

For the convenience of private advertisers, letters may be
addressed to numbers at “ The Wireless World ” Office.
When this is desired, the sum of 6d. to defray the cost of
registration and to cover postage on replies must be added
to the advertisement charge, which must include the
words Box ooo, c/o ‘“The Wireless World.” Oniy the
number will appear in the advertisement. All replies
should be addressed No. ooo, c/o “ The Wireless World,”
Dorset House, Tudor Street, London, E.C.4. Readers who
reply to Box No. advertisements are warned against sending
remittance through the post except in registered envelopes ;
i1 all such cases the use of the Deposit Sysiem is recommended,
and the envelope should be clearly marked “ Deposit

Department.”
&5 DEPOSIT SYSTEM.

Readers who hesitate to send money to unknown persons
may deal in perfect safety by availing themselves of our
Deposit System. If the money be deposited with ““The
Wireless World,”” both parties are advised of its receipt.

The time allowed for decision is three days, counting
from receipt of goods, after which period, if buyer
decides not to retain goods, they must be returned to
sender. If a sale is effected, buyer instructs us to remit
amount to seller, but if not, seller instructs us to return
amount to depositor. Carriage is paid by the buyer,
but in the event of no sale, and subject to there being no
different arrangement between buyer and seller, each pays
carriage one way. The seller takes the risk of loss or
damage in transit, for which we take no responsibility. For
all transactions up to £10, a deposit fee of 1/- is charged ; on

(o]

260, Deansgate, Man- ‘

Here is an excellent opportunity for you to exchange
your existing RADIO SET or GRAMOPHONE for a
new and up-to-date model. We will make a liberal
allowance on your old instrument’ in part exchange for
a new RADIO SET or GRAMOPHONE of any make
which we will supply. We gladly offer you, free, our
expert advice in the choice of a new instrument, Just
write us giving particulars of your present radio set or

Marconi
Dulwich.

CROSSLEY 1929 Bandbox Radio, 6 valves, Mullard
B.M./B.R.4E;, London, W.C.1.

/ RECEIVERS FOR SALE.
WITHOUT FEAR— COTT SESSIONS and Co., Great Britain’s Radio
X : Doctors. — Read -advertisement under Miscel-
Sind ym:i{ material hfor_cr[e\ednh-— laneous. 10264
where raalo part exchange began. = o
3 £ IRE a McMichael Portable Set by day or week,
Ab_serwbce ruled only by Sconoines, I from AJIeXﬂ.nder Black, Wireless Doctmy and Con-
above bargaining or petty gain. sultant, 55, Ebury St., S.W.l. Sloane 1655. [0328
: Particulars from the Secretary, . TRAIGHT Five Portable, makers’ 12 months’ guar-
HONOR O, ] . antee; 8 guineas, complete.—Mosby, 507, London
MNIA APPLEBY’S, Rd., Sheffield. [1169
/ SUPER Ctarel St., Marylebone, London JPHILIPS 2515 Electric Receiver, 2-valve, 230 volts,
- £7; McMichael Super-range Portable Four, as

new, £17; Marconi 55 Portable,; as new, £12; Philips
2754 10 watt amplifier, all electric, 230 volts, £14.—
Gregory, Clift St., Cheddar.

MARCO’N] Combined 2-valve Amplifier, field supply

[2289

and mains rectifier for 200-volt A.C. maing; also

moving coil speaker.—116, Court Lane,

[2282
valves, pick-up adaptor; 12 guineas, or offer.—
[2271

OR Sale, Celebritone cinema amplifier, 2-stage, 8-
valve, complete with A.C, FL.T. rectifier, output

650v. 150 m.a., Brown M.C, speaker, 2 trickle chargers
ﬁ(;ﬁleblrll(tione), ete.; first £25 secures.—D.P., 51, Priest-
1lls s

A.Llé Wave Four, Jacobean oak cabinet (cost £5/10),

Hinckley, Leicestershire., [2270

E. Co., components with Bercliff coils, complete

gramophone, stating in what type of new instrument with valves, eliminator; bargain, £12.—J. H. J., 613,
you are interested. Scott Hall Rd., Chapel Allerton, Leeds. [2283
5 7 PHILIPS 4-valve A.C. Mains Receiver, 210v.,

Radio and Brown’s permanent magnet speaker, 3-valve, short

Gramophone waver, Philips eliminator, battery charger, battery,

Specialists, voltmeter, Brown’s headphones, lot cost over £80, in

59-59B, HEATH STREET, HAMPSTEAD, N W.3,
M.C.3. Telephone : Hampstead 8714.

BsJ

‘“ WIRELESS WORLD ”’
FOUR.

240 volts, with spare valve,
transformer,
133, Downton Av.,

BIG Demand, modern 3-valve receivers, 70/-; cabinet
sale Radio, 9, Iliracombe Av., Southend-on-Sea,.
MCMICHAEL All Mains 3-valve; cost £21, accept

perfect condition; owner ordered abroad; price £30 the
lot; heard in :
corn 3152,

n] EGAVOX Receiver

operation ' by -appointment.—Tel, : Aber-

[2284
(S.G.-det.-pent.), case, valves,
Majestic A.C. eliminator, 200-
£4/10; Mullard filament
£1; P.M.164v, 10/-—Cave.
Streatham Hill, S.W.2. [2288

accumulator, £8;

210 volts,

speakers, 20/-; ready switch on.—Simmons Whole-

[2294

£18.—After 7, 46, Colin Park Rd., Colindale.

Co?ls - - - ©/86 each. (GRAMORADIO Combined, 5valve sct, S.G. e
COII SCI‘CCDS = & 3/- each' { Iancepﬁdl.’, pNege;z(?t’ SRS el ;:9.—5,[2\;;113;
Valve Screens - - 2/9 each. |- PART Exchange

Bijou Binocular Chokes 4/= each.

Approved by ‘“ The Wireless World.”

B e J. WirelessCo

ATHELSTANE MEWS, N.4.
Arc. 1695

18 to 70 METRES!

Cossor,
McMichael,
Caydon,
H.M.V
phones; cash or H.

DON’T be Satisfied with an Obsolete Set, exchange

EXCHANGE Your
MAINS Equipment of
GENEROUS Allowance

REMIER.—Part exchange; every radio set in stock;

Columbia, Philips, K.B., Ecko, Pye, G:E.C.,
Mullard, Lotus, Ediswan, Lissen, Marconi,
R.I,,  Selector, Dubilier, Ultra, Rolls,
Amplion, . Burndept, Dunham, Ormond,
. and Columﬁxa gramophones and radiogramo-

it with us for a really modern set or kit,
Music Magnet Three for the
New Osram Four.

I Every Kind on Deferred
Terms to Suit Your Pocket.

on Your OId Set, balance

cash or H.P.
OUR Experience is at Your Disposal, free, of
course; no annoying restrictions.
DEMONSTRATIONS with Pleasure; only brand

new goods supplied.

e s

-

RADIOGRAMOPHONE Cabinets, from 59/6 to £8.

transactions over £10 and under £50, the fee is 2/6'; over =
PEDESTAL Radio Cabinets, to take 18x7 panel,
S

£50, 5/-. - All deposit matters -are dealt with at Dorset
House, Tudor Street, London, E.C.4, and cheques and
money orders should be made payable to Iliffe & Sons
Limited. = !

SPECIAL NOTE.—Readers who reply to advertisements
and receive no answer to their enquiries are requested to
regard the silence as an indication that the gocds advertised
have already been disposed of. _Advertisers often receive so
many enquiries that it is quite impossible to reply to
each one by post.

and all batteries and loud-speakers; 29/6.

Electrocets Empire 2
o, p 7 A an Example.—~We can supply you with an
3 - Ecko all mains 3-valve set for 5/- a week, and
sHoRT WAVE RE E VER take your old set or components in part payment.
i PREMIER SUPPLY STORES, 20-2, High St., Clap-

ham, S.W.4. 'Phone: Battersea 5154. x

HOURS of Business, 9-8, Saturdays 9-9 p.m., Wed-
nesdays, 9-1 p.m. [2379

LIGHTLY Soiled Sets Sale.—Portables are new,
carrying maker’s guarantee; deposit system if
dosired.— Frost.
ORMOND Transportable Five, turntable, waterproof
cover, stations logged on chart; complete, £10.
UNHAM Oak Upright Five, £18/10 model, Mull-
ard valves, Jellacid accumulator, turntable, Hel-
lensen H.T.: great range, volume, make splendid gift;

£11.
ARMONY Super V Suitcase, very compact (suit
lady), delightful tone; absolutely complete,
£6/10.
ILVERTONE Screened Five Suitcase, very selective,
2 treat to handle, expensive production, best ac-
cessories; £10. ¢
GENERAL RADIO 2-valver, self-contained, good
order, condition, inclading valves and internal
speaker; 35/-.
.G.3 Table Set, doors enclose batteries, very power-
ful, immense range, Mullard valves, best com-
ponents, excellent present; £4/10. 1
BOVE Sets See:. heard, bought at Frost’s Radio,
132, St. John’s Si., E.C.1. [2378

prompt aitention. A40

Astounding range, contained
in an oak cabinet, strongly
made and designed for export.

g £4 = 5 H OI -
3 valve model £5.

Changeable coil for wavelengths between

200 and 2,000 metres 8/~ extra.

This set can be sent C.0.D. to most countries.

Postage and C.0.D. Extra.

Agents wanted, and trade inquiries
invited. Sample sent C.0.D.
THE ELEGTROCET RADIO co.,

Poplar Road, Solihull, Birmingham.

iIMPORTANT NOTICE.

Owing to the Christmas Holidays, the
issue of “THE WIRELESS WORLD
for December 17th must be closed
for press earlier than usual.

The MISCELLANEOUS - ADVER-
- TISEMENTS for insertion in that
issue can be accepted up to FIRST
POST, WEDNESDAY, DECEMBER 10th.

: TR - :
Mention of ““ The Waireless World,”” w/w?” writing to advertisers, will ensure
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Components, Etc., For Sale. =Contd.

/&.MATEUR'S Surplus.—~As new, . priccs each: Bow-
4 yer Lowe screening boxes, 3/-; J.B. drum control
dials, 7/-; Lissen 0.0003 and 0.00C5 variables, 3/6;
A.C./P., 12/-; MH.L.4, 10/-; Wearite C.I:. choke,
H.T.2, 15,-; Ferranti A.F.6, 19'-; T.C.C. 0.01 mica
condensers, 5/-; ccils for Kilo Mag. Four. 20/-;

Thumb control dials, 2/-; Utility 2-pole switches {(new
type),” 3/-; Ferranti resistances and bases, 2/6; Dubi-
Her block condenser (B.E.4), 10/-; almost brand new
eliminator (Westinghouse rectifieation), 200v. at 30
m.a., 40v. G.B. and 4v. da. A.C., cost £12/10, accept
#£8; Ormond  8in. turntable, 3/6.—Parker, 14, Corn-
wall Rd., .Bristol. {2325

LE\VCOS Coils, S.P.T., 8.P.A. C.T.35, 60x200, 250,
Lotus N.P.D.T. switch, Mullard 200,000, Varley
20,000, " Igranic-0.5 resislances, OQrmond 0.0003 S.M.
condenser, all new condition; half list  price.—16,
Emanuel Av., W.3. ¥ [2317

IRELESS Transmitting Sets for Morse or Distant
Y Congrol of Models, complete and perfect, 12/6;
high note buzzers. 3/6; heavy Morse tapping keys,
with paints, 4/-.—Below. g

-VALVE Transmitters for Speech or Musfc, new
and complete, less valves, 15/-; potentiometers,
300 ohms, 3/6; L.F. transformers ratio 5: 1, 2/6'each;
farge earphones, 1/3, 1lin. spark coils, complete and
working, 6/6; Ford ignition coils; 4/-; H.F. chokes,
P/-; Dewar switches, o /- ~Below.
ELECTRIC Motors 4 to lzh.p., 110v. and 200v.
D.C.; silent running, carhon -brushes; in’ perfect
condition and working order, suitable for television,
gramophones, or any, small power purposes, 10/- each;
a few with overheated windings, if rewound make
good dynamos for I1.T. accumulators, 5/- each.—Below.
.C. Electric Motors, carbon brushes, )4 to Yh.p.,
110 volts, 25/-; Y%h.p., 220v., 50/-; 6v. and 12v.
car starter wotors, 10/-; 110v.
53/-; smaller ditto, 40/-—Below.
HARGING Dynamos, shunt wound, 50v., 4a., 35/-;
100v., 3a., 40/-; 20v.. & 35/-; water

—Below.

D]ICROPHONES for Speech or .Music, 2/6; micro-
*L¥L phone transiormers, 2/6; butlon microphones .n

case, 1/6; new loud-speaker bobbins, 1,000 ohms each, |

1/3 pair; P.O. hand generators, 80 volfs *10 m.a., 6/6.
—Below.

HUNT Regulators to Carry 10 amps., 10/-; motor

starters, make good shunt regulators or resist-

ances for accumulator charging, to carry 3 amps, 6/-; |

to carry 6 amps., 8/-.—Be10\\'.

LL Above Goods Guaranteced, cash with order or
cod., 3 days approval from date of delivery;

all letters answered and orders despatched per return:
full descripbive list now ready.—Galpin, 1, Queen's Rd.,
L‘,eckh:lm, TLondon, S.E.15. [2316

ART Exchange.—See our advertisement under Re-
ceivers for Sale.—Scientific Development Co.. 57,

Guildball St.. Preston. [0228
MISCELLANEOUS.

ALEXANDER BLACK,

FTMHE Original Wireless Doctor, will call (London

and Home Counties) and cure your -set.

CONSULTATIONS by Appointment without Qbliga-

tion; sets installed, maintained and brounght up

to date; components and McMichael portakle sets on

hire; purity reproduction specialists.

55 Ebury St.,, Victoria, S.W.1. Sloane 1655.
[0277

EASY Dayments,.—We . supply, by easy payments,
vomponents, accessories, and scts, any make; 10%
down. balance spread ovér 11 months.—Scnd list of
requirements to London "Radio Supply Co., 11, Qdt
.Lane, London, I.C.2. [0337

ECORDING Stylus Cutters, special sapphire point

to fit any pick-tp or sound box; 2/2, post free.
—Cairps 2nd Mcrrison, Ltd., 33, l'ercy St., London,
Wl 4 [188s5
IRELESS Notes.—A monthly service of informa-

Y tion for all those who want the very best in
wireless or .gramophone reproduction; irank criticism
of receivers and components; immediate postal help
and advice in- all difficulties; something new and
unique; you must have it if you want to know the
truth.—Iull particulars free from Ernest H: Robinson,
Langmead, Pirbright, Woking, Surrey. [1979
.P.0. Engineering Dept.; excellent . pay and
prospeets; age limit 17 {o 23.—Free details of
entrance examination from B.L,E.T. 31S, Oxford St.,
W.1. [2212

IRMINGHAM'S Wireless Doctor, R. E. Summer-
field, member R.5.G.B., will call and cure ‘your set;
sets overhauled; any component supplied: 20 miles
radius.—1, Newhali ‘8t,, Birmingham. [2343

PATENT AGENTS.
ATENTS and Trade %Iarl:s, British and -foreign.-—

Gee ard Co. (H . P. Gee, Member R.S.G.B.
and AMIRE), 51-52, Chancery Lane, London,
W.C.2. 'Phone: Holborn 1525. [0001

Mention of ** The Wireless

THE WIRELESS WORLD

T.C. motorblower, |

a., motor |
wheels. 8in. diameter, 4/6 sach; hand telephones, 5/-. |

EASY TERMS

We specialise in- the supply of all good quality
‘Radio Sets, L.oud Speakers, etc., on Easy Terms.
We will give you efficient and prompt service,

N.K. FARRAND INDUCTOR
LOUD-SPEAKER UNIT
Cash Price, £3/10/-

or 5/6 with order and 11 monthly payments of 6/6

BAKER’S 1931 SUPER POWER
A.C. MOVING-COIL UNIT
with efficient smoothing equipment.
Cash Price, £9/10/-
or 11/-"with order and 11 monthly payments of 18/-
PETER GRASSMAN 6-VOLT
MOVING-COIL UNIT
Cash Price, £4/17/6
or 8/3 with order and 11 monthly payments of o/-

NEW FERRANT! PERMANENT-
MAGNET MOVING-COIL UNIT
Cash Price, £9/10/-
or 11/~ with order and 11 monthly payments of 18/-
NEW BLUE SPOT 66R UNIT
Cash Price, £2/10/-
or 5/- with order and 1o monthly payments of 5/-

NEW EPOCH PERMANENT-MAGNET
MOVING-COIL SPEAKER UNIT, P.M.66
Cash Price, £5/15/-

or 11/-with order and 11 monthly payments of 10/6

We supply every Loud Speaker on the market on

similar terms. Please write for quotation.
LONDON RADIO SUPPLY co.,
11, Oat Lane, Noble St., LONDON, E.C.2
Telephone : National 1977.

G‘R & B”

MAINS TRANSFORMERS

Designed for “Wireless World”’ Circuits
MODEL “35”

Specified in Oct. 15!k 1ssue
“WIRELESS WORLD FOUR”
Price £2 . 5. O

MODEL ‘34" .

Specified in June 25ih issue
“BAND PASS FOUR”
Price £2 . 5. O
. MODEL *“27”

Specified in Aug. 13th issue
“ REGIONAL ONE”

Price £1 .10 . O

Please state voltage and frequency of supply mains.

Mgnnfactured by
RICH & BUNDY, LTD..
13, New Road, Ponders End, Middlesex.
'Phone : Enfield 0777.
: City Retail Stockist :—

E. G. WOOD, 2, Queen Street. E.C.4.
*Phone : Cily 5165,

I/ spECiaL
TRANSFORMERS]

Our winding machinery and techni N £
i1s* at your “disposal wie_ﬂ;er yo‘v:l c::ekx;lovgsglge
constructor, retailer, wholesaler ‘or nmnulau:turer‘a
We can deal with transformers with any input, or
any number of outputs. Let us have yout"enquiri’es.
ELLISON MANFG. €0, LTD, D
L, WORES, HARROGATE.

DRAGON /

BOOKS on WIRELESS

Write for complete list to

ILIFFE & SONS LTD.,
Dorset House, Tudor St., Loendon, E.C.4.

W.W.i

2 SF
WOVIC{& when writing to advertisers, will ensure prompt attention.

AGENCIES.

ANTED, demonstrator for demonstrating in Lon-
don stores; commission basis,—Apply 11, Thames
St., Sunbury, Middlesex. {2345

REPAIRé.

COTT SESSIONS and Co., Great Britain’s radie
doctors; read advertisement under Miscellaneous
eolumu, ) [0263

OUR Transformer Repaired or. Rewound and Re-
turned Promptly; 3/6 post iree.—James, 190,
Bitterne Rd., Southampton. (234

GUARANTEED Repairs by Experts.—Loud-speakers,
headphones, cone units, pick-ups, any type, re-
wound, remagnetised ‘and adjusted post free 4/-; trans-
formers from 4/-—Howell, 91, Morley Ilill, Enfield,
Middlesex. (9555

OUD-SPEAKERS, headphones, cone units, any
type, rewound, remagnetised and overhauled; 3/6

post free; repairs guaranteed; 24 hours' service; terms
to trade.—Walters, 3 Durns Terrace, Lower Compton,

Plymouth. [1912~
EXCHANGE.
TALBOT Eight Chummy for Music Magnet Four
Kit and Cash.—~Box 8253, c/o Thc Wireless
World [2301
‘%-GUINEA Blue Spot Pick-up, complele, volume
2 control; exchange for Ferranti transformers

A.F.5 and A.T.7; or best offcrs.—T. Grieves, Station
Tuwn, Wingate, Durham, 12321

ON'T be Out of Date; exchange vour present set
" or components for. new; liberal ailowances made.
—S8end particulars to Radio Exchanges, 11, Nathans
Rd:, North Wembley, Middlesex. {2331

“7]2 Will Aecept Your Surplus Apparatus (making
you a high allowance) in.part payment for any
new apparatus; your enguiry will be dealt with
promptly.—Bostock and -Stonnill, 1, Westbourne Ter-
race, S.E.23. (2334

WANTED.

; ANTED, A.C. eliminator, all mains, also. drum
dial, with condensers, must be guaranteed.—2,
Stlverton Rd., Coventry. [2300

RAME Aecrial, dual range or pair, Igranic. pre-
fcrred.—Col. Bayldon, Beaulieu, Hauis. - [2295

‘ ‘ TANTED, high class 0-100 milliammgter, panel
mounting.—L. Mee, 34, Newlhall Lane, Heaton,
Bolton, Lancs. (2275

ANTED, set of Silver Marshall super-het. inter-

mediates, must be matched and cheap; cash
waiting.—~Furber, Ivydene, Altwood Bailey, Maiden-
heail, Berks. [2287

WANTED. M-L Anode converter, in good condition.
E. Rowell, Wall, Northumberland. [2329

EFLECTING Galvanometer, moving coil or mag-
net. 5 to 150 ohms, 400 mm. per microampere;
approval.—BM/ZLME, W.C.1. [2353

EWCOS 6-pin Coils, 3 8.P. II.F., one aerial, long
wave; one S.P. HF., medium wave—Cole, 2, St.
Aidans Terrace, Birkenhead. {2347

‘VANTED, portable ‘Marconiphone-Pye, cash or ex.
change Philips A.C. mains three; cash adjust-

ment.—Barnes, Lismore, Fernleigh Rd., Plymom[lzl.38

BUSINESSES & PROPERTY FOR SALE,
TO BE LET, OR WANTED.

IRELESS Telegraph Training School for Sale,
sound, going concern, or partnership offered for
investment of approximately £200.—Write Box 8272,
c/o T'he Wiretess World. [2372

SITUATIONS VACANT.

ADIO Engineers.—Applications invited for posi-
tion as radio engineer, sound theoretical and
practical knowledge of transmission and reception
essential; state qualifications and references; London
area.—Box 8206, c/o The Wireless World. {2279

OUNG Man Regquired by Radio Manufacturing
Firm in N.W. District for Testing .Components,
some technical lknowledge an advantage.—¥Write Box
8204, c¢/o The Wireless World. [2278

HOLE or Spare Time Representatives Regquired,

on a salary and commission basis, all over the
country for the sale of probably the lLest known all-
‘electric receiver.~Box- 8193, cfo The -Wireless ”fggllels

A46
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Situatiens Vacant.—Contd.

TRUTH ABUUT W|RELESS R T o R L e 10 DAYS’

Anerley, Penge district.—Apply, wages required,

Simple facts are often harder to be- BM/XRYs6, W.C.1. [2320 F - ?
lieve than Fairy Tales, and some CHNICAL Inspectors.—Spare time men requh‘_ed_to i I A L ]

Ei
[ people can never believe an article T assist sales and to service sets on a commission
is good unless they pay two or three basis.—\Write qualifications, credentials. present occu- e 3 v
times as much as is necessary. pation, to Technical, Box 8274, ¢/o The Wircless Forld. — -
[2374

f THE GRAVES ‘VULCAN' SET “.steti

for the man who wants perfectly satisfactory results
| };([JP the Emst mod%rateboulnay. T tIlt is made und%r SITUATIONS WANTED.
arconi License and embodies al he improvements ORMER ' Mai B = L A
possible in a popular-priced Set. It gives you the F R‘Mains Engineer's Assistant (26) Requires

Position in Wireless 'Frade; excellent references;
knowledge of high voltage umplifiers, mains sets, in-
struments ete.; 10 objection to manual work; could

National Programmes in perfection and a wide choice
of distant stations, Everything about the Set is reliable
[ § and first ciass; there are no complications. Even if

you are only a beginner you can start right away to seownNca Ly, district.—Box 8182, ¢/o The Wireless
enjoy the wurll;iers c;‘f girtelgss(;)vli{.hras much ceé-t%llnu; World. [2262
of suceess as if you had studie or years. Cablne : fen < W R .
Loud Spaaker, Aerial Flttings & everything necessary O%NG Man (22) Requires Situation with Radio
is included. Noextras, Fullinstructions with each Set. e “b“lzhd%f’gd D(fa?tel“:ilt;ﬂd {.echx,:llc{gl knozledge
nilding and repairing. also M.C. speakers.—
. A HANDSOME PRODUGTION, Eab size cuvinet | Box5a63, oo fis Wireess Worid. a7 |
polished Oak, with hinged lid; all parts .

(Including valves) accessible. Dull
Emitter Detector and Power Valves, anti-
mierophonic Valve holders. No coils to
change. H.T.Battery; 2-volt Accumulator
complete Aerial Outfit. Cabinet LOUD
sPEAK /TR (as illustrated) 'tn Oak to.
mateh set. Unit of the ‘four pole' bal-

BOOKS, INSTRUCTION, ETC.

FREE; Inventor’s Guide on Patents.—T. A. A., 253,
(W). Gray's Inn Rd.. London, W.C.1. [1888

THE MAGNUM
- IRELESS MANUAL ' (1930 edition), By Cap- SHORT WAVE CONVERTOR

e t, ith 1 3 |
am-::ed armature type wi 'arge ma%net, I Frost..—A popular, practical, nob- | enables yoil to “enjoy Short Wa .
Price complete and Carriage Paid £7 10 0 technical guide to choice of set, installation, use and present set, if batté]r {'o g '.V‘i] reception on your
Terms: 19/- with Order, 10/- Monthly * * maintenanee; learn how to seeure perfect reception.— | & 05 Fhn T 'ousr‘sell}era'th' :”tbl‘.)“tﬁm‘y EUELAEIONS
== One Owner writ bout INustrated, 5/- net. from a bookseller, or Pitman's, 4 . e’ If, without obligation' to purchase.
ﬂ:‘ee'v::ll(l:ﬁix“‘sl(;t?s“&’e?e‘}al Parker St. Kingsway, W.C.2. {1145 %il.'lllt onrtx'olﬂdays frt;ele trial against cash £3,15.0.
) 2 & ° i list of leading Short Wave Stati
we ought to tell you what fre TP ARl e &) g S ons
a wonderful set your wireless ee on request.
really is. Ours is only a The ‘*Band Pass Superheterodyne,” “ Band Pass Four”
2-valve seb, but we get more xRt /4] & , ” Sy % oS SRl
ottt hanlm Ay peholewe \ W;:;ll;‘e’lecssnl/l;oerlg F71.ni and all §els described in “ Wireless
know with 4 and 3-valve gets” WIRELESS As A CAREER- and tesie; or 47/15 % ml”s,’ ur:t;ona[ kits, ’mni_y wired
Another delighted Own. - 2 on request.' parls separately. TFull range of lists free
g;d“_'l'ites; As 1 baye now FULL TRAINING FOR POST MASTER
e At ot GENERAL'S CERTIFICATE ~AND B )
: I thought . it STATION EN_GINE'ER‘St w ? %'K. -
= nothing but my Complete Marconi equipment including :
—==] duty to write Auto-alarm. Modern laboratories. Low AND GOMPANY LIMITED,
;'1‘3; s:gyx h:; Fees. Prospectus free. Apply: “ Magnum * House, 296 Boro’ High Street, London, S.E.1
with same. It's TECHNICALCOLLEGE,PARK ST,,HULL Telephones: Hop 6257 & 6258.
the finest 2- Seottish Agents: ROSS C. WALLACE, 54, Gordon St., lasgow, C.1
valve on_ the i) 1 et " Rt
market, Noth.
ing but low ten.
sion batteries
has been res
SEveaies The ‘ADEPT’
st it in your own "
N Home. Fullest Approval. LAIHE.
Write for Ilustrated Catalogue, Full particutarsand 4 L 1§ ! centres, 6" TO0 THE
sspeclﬂ;::t{ogei; olP t,htisbfmd duh}&lﬁrmhigh-%mc? gzﬁ;céelbyrl:: % — l‘)‘gt{\;ehcn [ enl‘l tre S(i
ets; including Portabla an ains seis, e b = 1 compoun )
We have 30 years character for honest dealing. 3 slide rest, £1. SERIOUS EXPERIMENTER,
ANOTHER WIRELESS BARGAIN. With hand-rest instead of compound ...... 12/6
,{he S‘i’,""“f Sc{:%nﬂ(lx G"1(103f(‘;;ﬂlb‘:e;e;n(g%tagilggi FEI:&éléndy little model maker. Post 1/-. ﬂAT Eu R & L!s TENE
rated here) wi andsome Qak Cabin ] 5
Loud Speaker. Everything of htghest quality and ail TRIC RADIO 56, Garden St., Sheffield. A . WL R
PR 908 wonthl, £12.10
15/- w rder, - O ly. . o
This is a Set of remarkable capaecity, very selective sel'Vlce & Quallty

and far reaching, and wounderful value for money.
Our sales of this Set runs into many thousands per

annum; sold solely on merit and without costly | ]
Our Radio Department is under

advertising push, Ask for descriptive Catalogue free 3 R :

giving full lilustrations of Set and Loud Speaker with D

511 information, Costs you nothing to get all particu- ) . the Perscnal Supervision of a

lars of this highty efficient set which offers you finer 4 |° 3
GRAMOPHONE eCuL Bhe i

results, batter guality and substantial saving imcost.
late of the B.B.C.
Or £9 7s. 6d. and 11 monthly

J. G. GRAVES Luro. SHEFFIELD
instalments of £2 16s. 3d. He is at your disposal for advice

Luxurious’entertainment_in your on any wireless problem.
own home at a price within reason.
Other models at £48 and £75.
Also Loud Speakers, Units and Cones.
Write for Calalogue.

We specialise in the building of
all “Wireless World’’ Receivers.

i HAVE YOU HAD OUR
NEW GREEN LIST? If yon want Special Coils,

Saves you Pounds! Metal Screens, Chassis or

' Crammed with illustrations and details of ] - R%%gﬂg? Complete Kit, or an individual
t all sorts of fascinating and useful gear, at Bl RD Ry component, we can supply you.

very reasonable prices. Establisci 1926. Before buying ‘a new Loud-
RADIO ELECTRICAL speaker, call and hear The
SCIENTIFIC JINSTRUMENTS e o | Goodman-Oxford Moving Coil,
MOTORS GENERATORS 5 ‘ it will interest you!
Just send a stamped envelope. heAMMEUR The OXFORD CAMERA AND
ELECTRADIX RADIOS, GRAMOPHONE Co., Ltd.
218, Upper Thames Street, E.C.4. - CIQQBADHER (RADIO DEPT).
City o1gI. Electradix, Cent, London. The Jour:nl Er l‘.vervb?drj %lﬁ-‘-iEéEmor.~ 260, Tottenham Court Rd., London, W.1. Mus. 0694
I — EVERY WEDNESDAY 3d. iwesn 10 seconds from Tottenham Courl Road Tube Station.
A47 Advertisements for *° The Wireless W&Td >’ ave only accepied fromn firms we believe to be thoroughly reliable.
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Dubilier Condenser Co. (1925),
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23 Pertrix, Ltd.
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SEND FOR PARTICULARS
. OF THE

LANCHESTER

© st e s s s e e
J 000 5 T 1A

COBALT STEEL || : © :
SPEAKER | : : .

£4:4

WRITE T

TO-DAY | §
<
c
D)
@)
>.

LANCHESTERS
LABORATORIES LTD.,
SPRING RD., TYSELEY,

BIRMINGHAM.

YOUR NAME. ........

This Speaker is NOT obtainable

through ‘any trade channels. It

is sold only DIRECT TO THE
PUBLIC.

T HAVE/

“MOVING COIL LOUD SPEAKERS”
Simply Explained.
A limited number of this valuable booklet is
avallable free to readers of the * W.w.”
1t describes :— 8
Use of Baffle. OQuiput Circuits.
Matching the Loud Speaker.

Send Loud Speaker Impedance.  Multiple Units.
a The Quiput Stage, Pentode Circuils,
P.C. Ootls required for Valves, etc., ete.

Published by the makers of the famous
NOW. “WEBSON ' Moving Coil Loud Speakers.
“The Pioneers of Moving Coil Loud Speakers.’
STAR ENGINEERING,

Albert St., Didsbury, Manchester. 'Prone - Didsbury 1783.
. .

.................. Cover i. M-L° Magneto Synd., Ltd.
20  Mullard Wireless Service Co., Ltd. .
13 Oxford Camera Co. ......

17  Perseus Manf. .Co., Ltd.

19 Telegraph Condenser Co., Lt
Telsen Electric Co., Ltd.

Thomas, Bertram ..........
Transformer Repair Co.
U]y SRR
. Vox-Veritas
......... 20 Westinghouse Brake & Saxby Signa

Whiteley Elect. Radio Co., Ltd
Wilkins & Wright, Ltd.

VAN

EBONITE PANEL

ONE QUALITY ONLY
—— THE BEST ——

SUFPLIED IN l Matt Semi-Polished Mahogany

_ Highly Polished Black
Cube Surface Highiy Polished Mahogany Semi-Polished Black

Stocked by most Wireless dealers. “If any difficulity in

obtaining locally write for name of nearest stoel:iat to *

H. B. POTTER & Co., Ltd., Station  Buildings,, ROCHDALE.

SIX FINISHES

‘“ READI - RAD ” - PROVEN
PERFORMANCE
COMPONENTS

“HILO” H.F. CHOKE
A real ‘““deluxe” H.F. Choke—high inductance;
extremely low self-capacity. Efficient over tuning
range of ro to 2,000 metres.” Solid ebonite 4/6

hand-turned former on bakelite base. Price

R s [/ ey
159, Borough High Street, London Bridge, S.E.1

‘Phone ! Hap 5555. 'Grams : * Readirad, Sedist.”

e e e e e el et ey
Unrivalled for all
WIRELESS & ELECTRICAL Purposes.
®

Write to Magnet Dept.
for Latest Booklet.

DARWINS ' LIMITED, Fitzwilliam Workz, SHEFFIELD,

London Offwce: 8o, Bishopsgate, E.C.2.

Mention of ** The Wireless World,” BMeh writing to advertisers, will ensure prompt attention. A48
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Grawor’
SEKTOR-CHASSIS . GOLIATH-CHASSIS
—uwith the
: Volume
: of a
°
Moving
fitted with 8- pole Unit and COll. with Moving Coil Type dia-
mounted on aluminium Frame phragm, 97 diam., and Goliath
137 x 13" i mim Unit.
Price, with self-balanced 8-pole Unit - - 65/~ _ ‘ Price, complete with Chassis - - - 35/~
Price, with adjustable Unit a - - 68/~ Unit only - = : = o o - 21/
p .
! GRASS & WORFF (w.vaitviaw) BERLIN, SW 68, GERMANY
Manufacturers of ‘“‘Grawor” Loud Speakers.
London Stockist : HENRY JOSEPH, 11. RED LION SQUARE. HIGH HOLBORN, W.C.l.

(EL IDLedGC || [ e

that will bring pleasure to all who
enter your home.

Whereas the reputation of PARMEKO
apparatus has been built on the maintenance
of a standard of design, materials, and
workmanship which may be summed up in
the phrase “ the best—regardless ”; Messrs. |
Partridge and Mee, Limited, do desire to
give notice of their intention never to depart
from this standard, so that their customers
may be assured that whenever *“ the best—
regardless ” is needed it will be found under
the name

BARMEKO

Particulars post free from

PARTRIDGE AND MEE L9D., l

THE CLARION “BUREAU-GRAM.”

Radio and Gramophone each placed at the correct
helght for ease of handling, Takes any commercia!
eguipment. Ample room for all accessories and
loudspeaker. This original design ic reglstered

Supplled onlyin Oak £5:19: 6

THE “MUSIC LOVER’S DE LUXE.”
This 1s the Gramo-Radio Cabinet chosen by a lead-

ing radio lournal as their Olympia show model. A
hlgh-class piece of furniture worthy of the finest
combinations of radic and gramophone.

Oak £7: 0:0. Mahogany £8 : 2 : 6.

THE
“CLARADIOGRAM”
Harmonises with any
style of home furnishing.
"y Absolutelynon-resonant.
Suitable for all types of
standard receivers or  The *CHALLENGE ' Cabinet
constructors’ kits. This Cabinet was designed for
Oak £5:7 : 6, - housing either a 3 or 4 valve
Mahogany £6 :12: 6 : et. Ample room for H. T, and
{L.T. Batteries. Solid Qak.

Artlstlc design.

CLARION RADIO

26, Dover Street, 74, New Oxford Gtreet Furniture,
LEICESTER. LONDON, W.C.1. 1 28-38, Mansiord 8t., London, E.2.
"PHONE: LEICESTER 20276. ‘PHONE : MUSEUM 5070. et s BT ||

Advertisements for * The Wiveless World ™ ave ondy accepted from firius we believe o be Lhovoughly reliable.
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HAVE... o
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&P

NON-SAL-AMMONIAC

DRY BATTERIES

PERTRIX LIMITED,

BRITANNIA HOUSE, 233, SHAFTESBURY AVENUE,
"LONDON, W.C.2.

Works : Redditch.
) Get an
Improved Pertrix Accumulator
as well.

2o ]

an‘nted for the Publishers, ILirFE & Sons Lrp., Dorset House, Tudor Street, London, E.C.4, by The Cornwall Press Ltd., Paris Garden, Stamford Street, London, S.E.1.

Cqlonial and Foreign Agents :

Urrrep STATES—The International News Co., 181, Varick Street, New York. FrancE-~W. H. 8mith & Son, 248, Rue Rivoli, Paris; Hachette et Cie, Rue Réaumur, Paris.
BeEreluM—W.H. Bmith & 8on, 78, Marche aux Herbes. Brussels. I1xpia—A. H. Wheeler & Co., Bombay, Allahabad and Caleutta. SourTr AFrica—Central News Agency, Ltd.
AUSTRALIA~—Gordon & Gotch, Ltd., Melbourne (Victoria), Sydney (N.8.W.), Bricbane {Queensland), Adelaide (8.4.,), Perth (W.A.), and Launceston (Tasmania),
Canapa—The American News Co., Ltd., Toronto, Winnipeg, Vancouver, Montreal, Ottawa, St. John, Halifax, Hamilton ; Gordon & Gotch, Ltd., Toronto; Imperial News Co.,
Toronto, Montreal, Winnipeg, Vancouver, Vietoria. New ZEBALAND—Gordon & Gotch, Ltd., Wellington, Auckland, Christehurch and Dunedin.
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MAGNAVOX

Little Giant Dynamic

L.F. TRANSFORMERS ‘

W'S C% : (

Look for the new season s

models of the World S ea ker
famous gglsen Trl.;ienm F Remember p
formers. They have been Y Everyone can now afford to buy a genuine
‘;‘(‘J‘;’i‘;il)yg ';z‘;f’g£fgdi;‘;; (t Sa Magnavox moving coil speaker. The new
and core, fitted withearth genuine Little Giant model, equipped with 6} cone
terminals and shrouded M. and input transformer gives a remarkable
., in Genuine Bakelite t agnavox. performance comparable only with that of
ﬁ’eﬂlﬂ%ﬁhe»‘?ﬁf] Tes;::; Vi “‘I’v_t"‘?“-——— instruments selling at considerably higher
Transformers NOW { 4 m Se?arl fsurther prices.

6-110 and 220 v. D.C. models 57/6 each
110 v, or220 v, A.C. with in-

dependent rectifying element £5 10 each
THE ROTHERMEL CORPORATION LTD,,

24 Maddox Street, London, W.1,
*Phone : MAYFAIR 0578/9.

New Model Radiogrand
Ratios 3-1 & 5-1 Price 12/8 ¢
New Model Radiogrand Super

Ratio 7-1. Price 17/6
Advt, of TELSEN ELECTRIC -3
Co., Ltd.. BIRMINGHAM.

e == EMPIRE
| TWO
in
Moulded
‘Bakeiite
Cabinet
TUNGSKAM o . .
ELECTRIC LAMP 3 " _ 4 T |
WORKS (GREAT 2 dat "
BRITAIN) LTD., - - The /
Rgdio dDngﬁ'éez N - 5 ideal
721055"' o XMAS GIFT
' SET ]
C. F. & H. BURTON, WALSALL, ENG. J
YT : : =

Copyright Registered as a Newspaper
for transmission in the United Kingdom.

No. 589. Vol. XXVII. No. 24.
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Save sc)rrow=*§
' Recharge;‘ft -
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'i h 8 charge
is lean '

05 8 M/hen falls ihe*ki
s‘MGR‘*EEN 4

Think of #! No more exhausted accumulators. Here is a wonder-
ful invention that removes all guesswork at once. Three litfle balls

= ted, white, green —floating in the acid, show ifs internal state at =
glance. Warn you in plenty of fime when recharging is due. Cut
out distortion. Keep the programme running smoothly ! This simple,
marvellous device is owned solely by National. A new winter of
wireless 'is at hand.. Get an all-Brifish * Dagenite '— made by Nafional.
An example of Dagenite prices. P.GF. Type, L. units from 5/-.  Send for free catalogue, No. R.151, show-
Accumulator (with * Tell Tale® devicel 2-Volt 20-Ampere  ing all types, to National Accumulator Company Limited,

hour capacity. 10/6. P.G, Type, as above but 93 Great Portland Street, London, W.1. Also branches
without °Tell Tale® device, 1f6 less. H.I, 10-Volt at Glasgow, Manchester and Northampton

"ACCUMULATORS

os@g

]
}

sw‘
i:i THE, DAGEN’I‘TJE “SgerE FOR C;VARS AND RADI!O F
S SO S AT |

P
Mention of " The Wireless Woﬂd when writing to aduvertisers, will ensure prompt attention.
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*“ ACE.” Madein Ratios
3-1 and 5-1. Price 8/6
“RADIOGRAND.”
Made in Ratios 3-1 and
5-1. Price 12/6
“RADIOGRAND?”
Super Ratio 7I.

Price 17/6

/7 /Anﬁ

/imp.—  EFFICIENCY

A

% ?é é The wonderful results which experts and Radio
Public alike have come to expect from Telsen Trans-

pmmI®  formers are.the natural outcome of two things—

% First, strict supervision and continual testing
- g throughout manufacture.

/] é | 7 B, Second, rigid adherence to the policy of embodying
: only features which have been proved efficient

L. F. 1 RANSEFORM E RS R e o s T

\ RELY ON THE GREAT REPUTATION OF
TELSEN TRANSFORMERS !
—

Advl. of The Telsen Eleciric Co., Lid., Birmingham.

A Advertisements for ** The Wireless TWorld”' are only accepted from firims/we believe lo be thoroughly reliable.
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Everybody'’s
All— Electric
Radio-Graphophone

Made by the makers of Columbia
graphophones and records, this
instrument is popularly priced
yet retains a quality worthy of
the high Columbia standards.
It brings a Columbia Radio-
Graphophone within the reach
of thousands of homes. The

specification 1is sufficient to
arouse your interest, irrespec-
tive of the price. A demonstra-
tion (see coupon) will enable
you to appreciate its merit.

Columbia
RADIO-GRAPHOPHONE
MODEL 310 -

All-Slectric Set operating entirely from A.C.
mains with Screened-Grid ond Super Power
Amplificat'on, Dual tuning drive calibra ed in
wavele gths of 230,550 mztres and 1,000/2,000
metrzs. Controls conveniently mounted on the
front panel, dial illuminated by pilot lamp. Radio
volume an 1 rzaction controls with se'ector switch.
An adj ble ‘aerial pling is fitted on side
panzl. Moving Coil Loud Sceaker. Gramophone
unit compriszs eiectrically-driven turn-table
motor, Columbiapick-up, automatic stop, volume

control and speed regulator.

OAK " MAHOGANY
40 gns. 43 gns.

*1 ‘should
like to hear
Model 310 play-
ing in my home
without cost or obliga-
tion to myszlf, ond/or
“please send catalogue o
this mod-l.
* Cross out if not required.
Cut this out and pos:! in an unsza'ed
envelope bzaring a id. starp to:—
Columbia, 92, Clerkenwell Road, London, E.C.1.

Mahogany Model

Mention of “* The Wireless World,”” il writing to advertisers, will ensure prompt attention. A2
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THE rolling chords of a mighty organ—
sonorous bass, twinkling treble—mingled
with the exquisite cadence of a singing voice,
all reproduced with amazing realism through
the 66R Blue Spot Unit. Nothing is lost,
nothing gained—only the living music is heard.
And whatever the power, the 66R handles it
with ease, without an overlapping note, or a
suspicion of chatter or distortion—just brilliant
clear cut volume.

Change over to a Blue Spot 66R and enjoy
radio at its finest this winter. But first,
hear one at your dealer’s and you will agree

when we say— ‘¢ a Blue Spot cannot lie.”
Blue Spot Power Unit Type 66R .. 35/
Blue Spot ,, ., Type 66P .. 27'6
Blue Spot . ,, Type 66K .. 25"~

| 66 R'A MASTERPIECE OF
'SOUND PRODUCTION

THE BRITISH BLUE SPOE COMPANY LTD

I BLUE SPOT HOUSE : 94/96 ROSOMAN STREET + ROSEBERY AVENUE - LONDON-E CH

| 'P_/'lar_:e : CLERKENWELL 3570. 'Grams :~ ** BLUOSPOT, SMITH, LONDON.”
L Distributors for Northern Eng_land, Scotland ond North Wales : .C.RA WSOIsvs((S;heﬁeId and London), LTD., 100 London Road, Sheffield ; 22 St. Mary's

Parsonafe @M anchester ; | eorge Street, Glasgow.

Az Aduverticements for “ The Wireless World*’ arg only accepted from firms we believe to be thorougﬁly veliable
B
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ELECTRIFY YOUR SET-
ANY SETANY PORTABLE

‘) ¢ Christmas brings the necessity for radio atits best, with

A no fear of failing batteries. Electrify your set—any set,

even a portable—with a Regentone Combined Unit. In

GOMB“‘ED MA'NS UNITS A c and D c the Regentone range there is a Unit to suit any set—
Vs s yourfriends’ sets as well as your own—andno Christmas

for any set, even a portable. Regentone Combined gift is more acceptable. It takes but two minutes, and

s q : from thé moment you plug into the light or power point,
Units are suitable for all the well-known sets of you are assured of better, more convenient radio, more

to-day—McMichael, K.B., Pye, Selectors, Rees-  economical and more reliable. Leading British Set
Mace, Marconiphone, Amplion, Mullard Orgola, Manufacturers recommend Regentone Combined Mains
Cossor Empire 3, Osram Music Magnet 4, and in Units for these reasons : they are absolutely safe and

; silent in operation ; they are so effectively screened that
fact, all popular 2-, 3- and 4-valve Receivers. they can be used inside Portable Receivers without trace

of hum ; they have a special plug and socket arrange-

Many of Britain’s leading Set Manufacturers are  jjent connecting externally the mains leads to the unit,

recommending Regentone for use in their own sets. enabling you to attach any length of flex in place of the
. . standard lengths supplied, with no dangerous connec-
A.C. Combined Unit, model W.5 tions—an exclusive Regentone feature ; they incorporate

(illustrated) (H.T.with L.T. Charger) #£5:17:6  the ‘Regenstat’—the only totally wire-wound radio
i R A resistance capable of carrying currént with values as
D.C. Combined Unit (H.T. with L.T high as 180,000 ohms.

Charger) £3:19:6

Write for our FREE Art Booklet—‘‘ The
Simple Way to All-Electric Radio’’—
giving full particulars of the Regentone
range.

REGENT RADIO SUPPLY CO., 21, QILBTLETT’S BUILIjINGS, HOLBORN CIHCUS, LONDON, E.C.4
Tel: Central 8745 (5 lines). Irish Free State Distributors: Kelly & Shiel, Lid., 47, Fieet Street, Dublin,

Mention of '* The Wireless World,”” when writing to advertisers, will ensure prompt attention. A4
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AS GOOD AS A}
MOVING COILM

THE HEGRA MAGNET-DYNAMIC

SPEAKER
56/

Leading. " Radio critics agree that the
Hegra Magnet Dynamic Speaker gives an
astonishingly good performance. The
special magnet system, enabling a very

small air gap to be employed, gives

strict uniformity of response; the speaker
can comfortably handle an input up to
4 watts. For Christmas Radio, for a
present—to yourself or a friend—you
cannot ‘do better than buy a Hegra
Speaker.
Note.—Both the Hegra Magnet Dynamic' and the
Cabinet Speakers are fitted with a triple

lead, giving different impedaneg values
according to the output valve used.

" HEGRA SPEAKERS ARE
STOCKED BY ALL
REPUTABLE DEALERS.

The ‘S’ Type Speaker.

Incorpovates Hegyva “E
unit in handsome walnut
cabinet | £3.5.0

The ““ T’’ Type Speaker.

Simidlar - lo  above, bul
with different cabinet de-
stgn a8 £2.12.0

The ““ V" Type Speaker.

Simmilar 1o above, in
beautiful walnut cabinet
5.0

. M.C. 21

A3 Advertiserents for < The Wiveless World’’ ave only accepted from firms we believe to be tl:oroughly reliable.
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% LOW motion or fast, but always a smoothness ot action
% that reveals absolute precision in every part. This new.
% Ormond geared dial is not only an invaluable asset to the
% working of any receiver but also greatly enhances its appear-
7 ance. The frame is constructed of best quality bakelite of
% ; great strength, highly polished. Both fast and slow miotion
% are provided. The former by pulling out the lower driving
% knob thus throwing drive out of gear enables central bush

% knob to manipulate the condenser spindle direct. Slow
% motion is obtained by giving the lower driving knob a
% slight cant towards centre knob, and pressing into gear, then
% operating in the usual manner. The Aluminium dial is in
% direct connection with the heel screw, and a Terminal
% is provided for separately earthing the dial; the
% latter may then be used as an anti-capacity
////////// earthing shield. Ratio approx. 10 to 1. T

Y. : RMOND ENGINEERING

////////’ Price 2/6. 2 CO., LTD. N
X e ) Ormond House, Rosebery Ave.,
London, E.C.1.

i

Telephone: Clerkenwell 5334/5/6 & 9344(5/6
Telegrams: ** Ormondengt, Smith.”

Registered %
#QA

Mention of ** The Wireless World,” when writing to advertisers, will ensure prompt attention. A6




: DE’ﬁqEMBQ IOTH, I1930. THE WIRELESS WORLD ADVERTISEMENTS. 7

,‘.mlllllﬂlm

) JJA/

)

m\llL“ i

toucii Wi
builon

FOR A CHANGE
OF PROGRAMME
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Electrical Reproducers Ltd. have realised the
dream of countless radio enthusiasts—first-class

reception and reproduction with remote control I o —BERLIN

in the choice of programme.  With the Auto 1 °_NATIONAL e

Radio table model, and the control box, you can 7 0_—REGIONAL PN
select your programme from any room in your \ 0_—_MIDLAND /
house by merely pressing a button. We are O—PARIS 7

specialists in the design and construction of O—_ROME

High-Class Radio Installations fo  special 0--5XX

requirements. i

ALL ELECTRIC LONG RANGE
RADIO SETS AND
RADIO CRAMOPHONES.

Please. send for Catalogue
“Modern Achievements in Radio.”

. E RQ TRADE ENQUIRIES SOLICITED
x AGENTS WANTED

oBtd 102 WEST REGENT ST.
< GLASGOW, C.2

. u.f .
A7 Advertisements for “ The Wireless World " are only accepted from firms we believe to be iloroughly veliable.
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This famous Receiver = obtainable
completely assembled arnd ready

for use.

HE new “Empire Link™ All-Wave Receiver is the

ideal home receiver. Not only will it bring you
beautifully toned reception of the ordinary, medium and
high wavelength programmes, but also full strength loud-
speaker reception of wavelengths -as low as 15 metres.
Stations thousands of miles away come in loud, clear .and
free from interference. Simiplicity with efficiency is the
keynote of the whole receiver with extreme purity of tone.

The
Simplest
All-Wave
Radio Set , N 66 T
nthe NN EMDIRE LINK
ACUCHN|  £14 ALL-WAVE REGEIVER

. or 12 monthly

TZ/?Z@jzﬂ 1o g-ve}:y Emplre Link™ represents the combined achievements of a numbsr
payments of of leadmg Radio Research Experis. It puts you in touch with the Short
bi‘Od([Cﬂst ‘Wave Stations of the World without any of the difficulties so common with
: the old type of short wave set. You can buy it complete and ready for use,

‘u’a@e[e?} t/l or you can build it yourself from the easy-to-follow constructional plans.
e g Ost cou pon Complete Kit of Parts, including everything you need to build it,
Z..‘) —2, 000 now for fu" even the tools, costs 1.1 €NS. or 12 monthly payments of

d‘- o % ] l . 21 / =+ Valves are inciluded with the “complete receiver and i 1
7ierres. etails with the Kit of Parts.

POST COUPON NOW.

Sole distributors:—

10 (R.R. Ltd.), 159, Borough High Street, S.E.1.

Piease send me (a) full particulars (b) fuil cou:tru[‘nonal details of
“The Empire Link ” Receiver.

............................................................................................... -x-m.——-'
....... 159, BOROLIGH HIGH STREET,
L e L B ol o e LONDON BRIDGE, SE.L

If you wish to receive particulars of our Hire-Purchase 'l‘erms put a cross here, Te/e,a/w_ﬂef HOP 5555(P//ﬁ[8 &cﬁangg) /E/egn;ms,. R[AD/'QAD ’ SED/S]-

Mention of  The Wireless World,' %11311 writing to advwertisers, will ensure prompt attention. A8

| o
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TRANSFORMERS
FOR EVERY TYPE
OF RECTIFIER

Varley’s long experience in the Electrical Industry has
proved ' invaluable in designing mains transformers for
radio work. To-day there is a range of Varley Power=
Transformers which sets the standard for accuracy of work-
manship and studied perfection of design, second to none
in efficiency and reliability. Well-ventilated windings care-
fully disposed around cores of generous cross-section
characterise these Varley Transformers, which conform to
the recommendations of the ILE.E. sub-committee.
Whether you use a metal or a valve rectifier, there is a
Varley Transformer to suit your exact requirements.

Ask your dealer about them or write for Section “E” of
the Varley Catalogue.

[

MULTI-VOLT POWER
TRANSFORMER 0
For Westinghouse Metal Rectifier—
50 watts. Output 135 volts 100 m/a :
14/9 volts 2 amps. .
List No. EP6 Price£2.5.0

‘MULTI.VOLT POWER
TRANSFORMER

For Valve Rectifier—120 waltts.
Designed to supply ample power for
the output stage of a public address
outfit.

H.T. 500 volts 120 m/a : output
valve 6-7% volts 4 amps.

List No. EP8 Price £3.10.0

POWER TRANSFORMERS

A Qoup of Varley Transformers for
use with Westinghouse™ Metal
Rectifiers.

MULTI-VOLT POWER TRANS-
FORMERS

For Valve Rectifiers—50 watt,
Supplies H.T,, L.T. for both directly

Price each. and ‘indirectly heated A.C. Valves,

List No. EP1 Transformer . L.T. for output power Valve. The

for H.T.1 Rectifiers..... £1.5.0 60 watt model has slightly different
List No. EP1x Transformer . windings.

rop i ol AR TR EEPRETIEIS L) List No. EP7 50 watt Price£2.10.0

List No. EP2 Transformer
for H.T.3 and H.T.4
Rectifiers .............. £1.5.0
List No. EP2x Transformer

_ forHT5and H.T6.... £1.6.0

List No. EP3 Transformer
for L.T.  and G.B.
Rectifiers .............. £1.5.0

Foruse with lgranic-Elkon
Metal Rectifier.
List No. EP4 Transformer
YorEBHH.T. .......... £1.5.0
List No. EP5 Transformer
forvs, V12, V.16, etc. .. £1.5.0

Advertisement of Oliver Pell Control, Ltd

- Kingsway House, 103, Kingsway, Landon, CZ‘

List No. EP14 60 watt ,, £2.10.0

Telephone : Holbarn 5303.

AQ Advertisements for ** The Wireless World’® arve only accepled from firns we believe to be thorvoughly reliable.
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BRITISH RADIO
INSTRUMENTS

/

JBrown “Peke”
Moving Coil
Movement

H:reis the latest JBLOWI achieve-
ment—a new Permanent Magnet
Moving Coil Movement for only
£4. d4s. The naw JBrown
"Peke " is the result of lengthy
research and experiment in the
JBrOWIl laboratories. It gives
real moving coil qualily — répro-
ducing the low notes richly and
fully, withouta trace of ariificiality,
and the high notes purely and

sweetly, Yet its
price is only £4'4s'

In Handsome
Walnut Cabinet

The JGrOWIl *Peke ™ Mav-
ing Coil Movement can be fitted
to any Receiver, Itis also sup-
plied in the handscma walnut
cabinet illustrated abzve. Com-
plete in its case, the JBrown
“ Peke " is a moving coil lcud
speaker without comparison at its -—

moderate pnce £6 15’
a

Brown Transformer

—a real Precision Instrument

There is no better fransformar than the JBtOWN (illustraied he:e).
There are others cheaper, but none that has such a hich standard of
performance. The ccnstructor who wanis the best transformer that
money can buy will choose the JSUOWIl. N.R.S. curve proves its
even response throughou! the whole harmonic scale. The transfcrmer
is herretically sealed against dampness in a handsome 17/6
moulded c2se. Ratio 3.5 to 1. Type B. Price

See the New Brown Super
Pick -up and Tone Arm
at your Wireless Dealer’s. Gives great

volume witheven quality ofresponse. Tone -
arm designed to minimise wear on record. Price £3 3s,

AS BRITISH AS BRITANNIA

! . S. G. Brown, Ltd., Western " Ave.; N. Acton; W.3.
= - ¥ Cess4
Mention of *“ The Wireless World,!" wien writing to advertisers, will ensure prompt atiention. a1
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Give THE
acceptable

Xmas Gl‘,ft ks

Sold by all Wi ireless Dealers

FOR ALL 3-VALVE

SCREEN-GRID Sets
OSRAM S.215 - 20'-
OSRAM H.L.210 @/6
OSRAM P.215 - 10/6

. they mal(e Al.l_ the dtfference

Advt. of The General Electric Co. Lid., Magnet House, Kl’lgs vay, Lendon, W.C.2.

ATI Advertisements fcv ** The Wiveless World* are ondv accepted. from firms we believe to be thoroughly reliable




12 ADVERTISEMENTS: THE WIRELESS WORLD DECEMBER TOTH, 1930.

e < ' :
EVERYTHING ( &.&.C.) ELECTRICAL "
S =

Xmas will be ali
the merrier with a

" “STORK' Y,
CABINET
LOUD SPEAKER |

£3.5.0

RECISTERED TRADE MARK

ALL-ELECTRIC
RADIO RECEIVER
AND LOUD SPEAKER

— e ———— o
g M@-?«%s L m,&‘&a

/ALLLELECTRIC | 1

RECEIVER
For AC.MAINS i

RECEIVER
for ACMAINS

£30

MADE IN
ENGLAND

2

OTHER SUGGESTIONS FROM
THE COMPLETE RANGE:—

2-VALVE ALL-ELECTRIC £15
RECEIVER for AC. Mains

RADIO.GRAMDPHONE for
AC. MAINS £70

: PORTABLE RECEIVER '

2  All-Electric and Battery 20 Gns_
= Models 5

2 You can either buy your GECo-

You MUST have the BEST fol. xmaS' PHONE for cash or Hire Purchase.

Ask your dealer for particulars.
WRITE for folder B.C. 5603 which gwesﬁiﬂ,parttculars of all GECoPHONE &
all-electric Receivers and Loud Speakers. Sent POST FREE on request. arrasrssrausaanannanenanananranan srRasmRTe

Advut. of The General Electric Co., Ltd., Magnet House, Kingsway, London, W.C.2
Aleation of ** The Wireless World,”” whex wriling to advertisers, will ensure brompt attention. AT”

Sold by all Wireless Dealers.

BNNEEEERAAKNANIANNSEERNNEAEUASEENEARE AT SRS E R
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VOLUME - WITH SPARKLING CLARITY

_ THE WIRELESS WORLD ADVFRTISEMENTS. I3

A never ceasing
source of admira-
tion and pleasure.
McMichael receiv-
ers offer crystal
clear reception of
the widest range of
stations combined
with a mighty
volume and an ease
of control which
ensures unequalled
results.

The McMICHAEL
SUPER RANGE

PORTABLE FOUR

A portable offering the widest choice
of stations in combination  with

handsome appearance and lasting satisfaction. ]
Outstanding details are: Screened Grid Amplification giving the widest range
and the maximum selectivity.

Remarkably simple control—single dial tuning
and volume control.

Owing to exceptionally low battery consump-
Mains tion the receiver isveryeconomicalin operation.
Fitted in a handsome furniture hide suitcase
with patent locking clips. Its appearance and
quality make it worthy of the most luxurious

The McMICHAEL
ALL MAINS THREE

A smooth and constant flow of power:
{ every fraction of which is scientifically
§ applied to its particular function,
supremely simple in its control,
profoundly satisfying in its results—
this is the new McMichael
Receiver.

No deterioration in results, because
batteries are eliminated. No com-
plicated installation—you just plug
into electric light socket or plug and

many stations are at once available.
Incorporating the latest valves. Single
tuning control. Loudspeaker and
Gramophone Pick-up jacks provided.
In handsome Walnut Cabinet. Made in
two standard types, 200-250 v. A.C.
and 100-115 v. A.C. P

Price 20 Gns.

(Including Valves and Royalties.)

surroundings.
Owing to the high degree of selectivity, we are
able to guarantee complete selectivity between
all main B.B.C. stations under the regional
scheme of wavelengths, as proved by an actual
test under the twin aerials at Bfookman’s
Park, when both programmes were received
separately without interference, as also a
number of other British and foreign stations.

This test was made on a standard ‘‘ Super
Range Four’ Receiver, under independent

Press observation, and was repeated at
balf-mile intervals with similar results.

Ask at any high class Radio store

for a demonstration, or call at our

London Showrooms, 179, Strand,
w.C.2.

LM MICHAEL™

Manufacturers of Wire}e§s and Scientific Apparatus

WEXHAM ROAD: SLOUGH:BUCKS:

Telegrams : Radiether, Slough.
. (Telephone? Holborn 2488.)

Telephone : SIBugh 441-442.
London Showrooms: 179, STRAND, W.C.2.

{Including all Equipment and
Royalties.)
1 Or by our special **Dejerred Pay-
& ments on Hire Purchase Terma’.

1 system, £6 down and 10 monthly
L payments of £2-1 0.

L T

BI Advertisements for ‘* The Wireless World™ are only accepied from firms we belicve to be thoroughly reliable.
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! The Westinghouse Metal
| Rectifier scores another triumph! m

AT this year’s Olympia, in-
numerable compliments
were paid to the Pye “ Twin-
triple’” A.C. receiver, which
was placed first as the out-
standing single exhibit; and
I also obtained first prize in
| Class 1 as the best receiver.

Pye fit the Westinghouse Metal
Rectifier as standard.

In. fact, it is noteworthy that most of
the leading receiver-makers do so ; for
it contains nothing to wear out—
no filaments, chemicals, nor movjng
parts.

it must be of definite interest to you
to make sure that this rectifier is fitted
in your set if you are a user of A.C.
mains. Why not send 3d. in stamps

| The Westinghouse Melal Rectifier is shown in for our inform atiyev illustrated 40-page
the lower left-hand L'for)ner of this interior view booklet, * The Al Metal Way, 1931 "'?
of the set. -

SEND IN THE COUPON |

THE WESTINGHOUSE 1o
BRAKE & SAXBY SIGNAL 2, YC;HK HOA(I:;)?NII(PIQZ’YS L(:ELTSESIT,LONDON, N.1.
COMPANY LIMITED § rosgsidyou so-pass bookdet, «The All Msta
82, York Road,
King's Cross,
London, N.1.

]

PLEASE WRITE IN BLOCK LETTERS.

W.W. 10.12.30

! Y a
Mention of *“ The Wireless World,” when writing to advertisers, will ensure prompt attention. B2
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T’S yours, every corner of it, with

its messages in music and speech,
clear, resonant, natural and effortless.
You are immediately master of the
world, your hand controls your every
wish, the tuner of your R.G.D. Radio
Gramophone De Luxe is an ‘‘open
sesame”’ to a radio feast of infinite
variety. . You will say that the
Olympia Prize Winning R.G.D_, giving
the best of both radio and gramophone,
is ideal for quality, and with the choice
of over 30 stations—any of which is
received with ample volume—makes
it the ideal instrument for home
entertainment.

VOLUME

IN OAK IN MAHOGANY

£80  £85

THE RADIO GRAMOPHONE

DEVELOPMENT COMPANY,

72, MOOR STREET,
BIRMINGHAM.

Agents:
WEBB'S X
164, Charing Cross Road,

London, W.C.1.
and
133, New St., Birmingham.
RADIO EQUIPMENT CO.
Huddersfield.
ALLCOCK,
Fleet Street, Torquay.

QUALITY

o¢ = ﬁ
>4

Rr3 Advertisements for *“ The Wireless World*’ are only accepted from firns we believe to be thoroughly reliable.
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SCREENED GRID LION
Performance brilliant—full round repro-
_duction. Circuit conforming to the very
latest practise.
Screened Grid Valve (AC/SG) Det. and 1st
L.F. (AC/HL)}. 2 P/650 Valvesin Push Pull.
Moving Coil Speaker.
Electric Gramophone Motor.
Brilliancy Control to adjust tone to
suit individual taste.
* Automatic Stop operates efficiently on
all makes of records.
Mains Aerial. An alternative connec-
tion so that the instrument can be used in
any room even when nc outside aerial is
available. All Mains Operated. Send for
illustrated folder of all models, and the
name of your nearest dealer.

65 GUINEAS (in Oak).
68 Gns. Mahogany, 69 Gns. Walnut (as illustrated).

THE ¢ PERFECTAVOX " SCREENED GRID ‘“ MINOR "
Oak, 47 Gns. Mahogany and Walnut, 50 Gns.

e e = =iy

{1

=

PERFECTAVOX LIMITED,
Alexandra Works, High St., Yeadon
LEEDS. :

¢ ® e . .
Mantion of e The Wireless World,”” when writing to advertisers, will ensure prompt attention.

MODEL

Here is the New:
POLAR
‘TUB  CONDENSER

The “Tub" shown fitted with Drum Dial
reading but controlled by end drive.

This entirely new production, a triple-ganged
fully screened condenser is designed
expressly to meet the needs of modern multi-
stage single control sets.

Three separate condensers are mounted on a
common spindle and mounted in a die-cast
frame. These are accurately matched, being
guaranteed within 1 mmf. up to :0001 and
over that within 19 .

Trimmers are provided for any necessary
adjustment. Each section is separately
screened and totally enclosed, and each rotor
independently earthed.

Price 30’-

Disc Drive and Drum (as illustrated) -

37/6
With Polar Drum Drive, 38/6.

With Polar Disc Drive, 35/-

POLAR DISC DRIVE.

Iltustration shows the “Tub”
fitted with the Polar Disc
Drive, a knob control slow
motion with scale behind panel,
Very smooth action ; easily read:
- scale o-180. Metal escutcheon,
bronze finish . 5/

Disc Drive 9/ %

POLAR DRUM DRIVE.
An improved slow-motion drum

drive with smooth, yet precise, action.
Suit-
or ganged con-

8/6

Clearly marked scale, o-186.
able for single
densers mounted parallel to
panel ., .. Drum Drive

24-PAGE CATALOGUE FREE
ON REQUEST,

WINGROVE & ROGERS; 1.
188-189, STRAND, LONDON, W.C.2

Polar Works, Qld Swan, Liverpool.
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£20 in Christmas Present Prizes

Simple Competition

for Readers of “The Wireless World”’
HIDDEN ADVERTISEMENTS

L L

R R M

H}’.'HE}CHH}CHHRHXHJ{HXHXHEEHHEHH}CRH}CHXHHHHRJ{HRHHHH}CREJ{HEE}CHXXHERHHEHEKE wen

Below will be found six reproductions 6f fragments taken from the Advertisement pages of this

issue of ‘* The Wireless World.”
Advertisements ?
below. No technical skill
entry fees and the conditions-are simple.

Each fragment is a clue.
Eight prizes will be awarded in accordance with the. conditions printed
is required, merely observation.

Can you from these clues identify the

There are no restrictions or

First
Prize

An order entitling the
winner to purchase
goods as advertised
in this number of
¢ The Wireless World *’
to the value of l

¥

Second
Prize

An order entitling the

winner to purchase
goods to the value of

2 £5

7 . 10s.

for the first correct
solution opened.

Third |3

for thé second correct
solution opened.

4 5

Prize T

An order entitling the
winner to purchase \
goods ta the value of

£2.10s.

for the third correct 5
solution opened.

Consolation
Prizes

of goods to the value of

: - £1 each

6 L for the next five correct
solutions opéned.

I

: CONDITIONS

1. All solutions' must be written on the special coupon appearing:

on an advertisement page in this issue and:addressed to The
Wireless World, Dorset House, Tudor Street, London, E.C.4,

-and marked “ Hidden Advts.” in bottom left corner.

2. Clues will not, of necessity, appear in th¢ same way as in the

‘advertisement page, but may be inverted or “placed in some

other position.

3. In order that town and country readers may compete on
equal terms, solutions will not be dealt with until 10 a.m. on
Monday, December T5th. - All solutions received before that date
will be retained until Monday morning. Competitors may submit

any number of entries. Erasures or alleiations on a coupon will
disqualify°the entry.

4. The first prize of £7. 10s. will be awarded for the first correct
solution opened; the second prize of £5 for the next correct
solution; the third prize of £2. 1os. for the third, and five consola-
tion prizes of £1 each for the next five correct answers. In the
event of no readers sending correct solutions the prizes will be
awarded to the competitors whose solutions are most nearly correct.

5. The decision of the Advertisement Manager of The Wireless
World is final and no correspondence can be entered into.
Competitors enter on this distinct understanding. No member
of the staff of the paper is pérmitted to compete.

S e B I A A B M B B S K S o M KR M R MR LN NN

H:'CXH!-IEH'-‘EEHH:-::'C}CHXXEEK}:}CHH}C?:}CEHR:-:HRH?:EXHH:{EHRRK:'::-:R:':R:':EHNEHH}CHEKHHRRREHRHX}EHRREKRH:-:H?:HEHK?:}CRRHHRRKHE:{R
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Advertisements for ** The Wireless

T

World'' are onlv accepted from firms we believe to be thoroughly reliable.
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SEND FOR PARTICULARS
OF THE

LANCHESTER

MOVING
COIL

COBALT STEEL
SPEAKER

f4: 4

COMPLETE

WRITE
TO-DAY
LANGHESTERS
LABORATORIES LTD,,

SPRING RD., TYSELEY,
BIRMINGHAM.

o\ HGH TENsioN (§
1 oS WBATTERY {

. R

Q * “ The Wireless & Gramophone

A Trader’” Test Report, Nov. 1,

. 1930, Says——

. “EXTREMELY GOOD VALVI(;E

FOR MONEY— . | . . WE
CAN RECOMMEND IT.”

Don't let your enjoy-
ment of the Xmas

‘programmes be spoiled
by a run-down, crack-
ling H.T. Battery.
Make certain of Power
in Plenty by getting
the “Dolla” H.T.
Battery. Power thatis

Pure and Undistorted.

ASK YOUR DEALER.
If any difficulty, - send direct to)

FRANK SANDLER,
2, Mayes Street, Shudehill,
MANCHESTER.

'Phones :
Blackfriars 5065, Central 7692.

YOUR ADDRESS.

YOUR NAME..

This Speaker is NOT obtainable

through any trade channels. It

is sold only DIRECT TO THE
PUBLIC.

Wireless COUPON —“BR(”‘%&E‘SESM

Sofe Distributors of the Famous

One of the Pioneers of the Baitery Trade
“ADAPTI-_\BLE ** BATTERIES. z ; t

in this Couniry.

wieWorld  for
“HIDDEN ADVT.” cOMPETITION

The latest time for receiving this Coupon is 10 a.m.,
Monday, December 15th, 1930.

.patent JThe BROOKES Aerial Mast
2182 Combination and Pulley.

A device to save taking down
pole when aerial is broken.
Will fit masts of varying
thickness from 1% in. to 3 in.
Provision is made for stay
; ropes and even pull all round
each. 15 obtained.

1 The BROOKES Convertible
. Accumulator Carriers.
2 " Supplied m sizes to take 4/6 volt and
- - : 2 volt accumulators.

A safety catch is fitted and prevents
handle being acgidently detached.

- b = 6;‘
Clue . | @
No. Name of Advertiser. Page Retail Price 2/6 each and 9d.

PRO. PAT. NO, 22764,

| Retail Price = = 1/6 Large. ﬁﬁm
,, 41/~ Small. dJ

C——

The BROOKES Double
Sided Turntable.
Beautifully finished in
gilt. 7ins. diam. A
most useful accessory

SN[ U] W

I enter the above solution subject to the ‘published

rules. for portable sets and
NC 1D gramophones.
N £ Also copper earth tubes, grid bias battery clips, etc. Retail price 5/' “each.
ame
¥ i 14 ”»
e o) “ETNA WORKS,” 222-224, LICHFIELD ROAD,
Address ] ASION,-_ BIRMINGHAM.
. List and terms senl on application.
o
Mention of ‘“ The Wireless World.”" when writing to advertisers, will ensure prompt attention. B6
[
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Weire grving féféer a new
/7 for our radio

I'm sure nothing will please him better—
or us! From the time that we first had the
wireless set Dad has continually preached
the virtues of what he calls a wet H.T. of
the C.A.V, make; how it will improve

reception by cutting out those funny crack-

ling noises, and then he goes on to talk about
less trouble, constant volume and all that.

Anyway, if all the things are true that he
said about the new C.A.V. type,' the one
‘ A .l which he says is * built like a car battery”
' ' it will be a good investment. So we have
taken the  hint, and I'm certain that the
T improvement will make it worth while, for

Dad does know what he is talking about
on the subject of wireless.

]

“ 60 VOLT

ASSEMBLY = : 3 ’ .
5,000 Milliamps .=, 10 6’3 5000 R -
L Y VOLTS MILLIAMPS Ny Reaiyle W v

ALSO IN 2500 &
10,000 MILLIAMPS

AT

WRITE FOR CATALOH

@KV &éﬂéﬁ & @w}@@»

B~ ACTON, LONDON, W.3
SPECIFY THE C.A.V. JELLY ACID BATTERY—TME PERFECT L.T. FOR ALL PORTABLCES.

>av
B7 Advertisenients for ‘“ The Wireless World* are only accepied from firns we believe to be thoroughly reliable,
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The Experts’

Choice —
Why not
yours?

ELECTED by experts in

‘“ The Wireless World ” Olympia

Competition as the finest Mains
Units of the year, no finer Xmas
Gift to yourself, or friends can be
imagined than an “ ATLAS ” Mains
Unit.

No matter what- the Set is or
whether A.C. or D.C. is in the home
there is an “ATLAS” Unit to
meet them. Made to the I.LEE.
Regulations “ATLAS” Units are
fully guaranteed for 12 months.

MODEL A.C. 188. This is the wmost amazing All-Mains Unit yet
designed at the price and size. Combined H.I, Batiery Eliminator
and L.T. Trickle Charger it is suitable for any Set from one to.five
valves and especially suitable for the Mullard Orgola, Cossor Melody
Maker, Osram Music Magnet and Red Star Sets. Provides special
Tappings for Screen Grid and Pentode Valves, and gives Output of
150 Volts at 25 mfA. Incorporates Westinghouse Patent Metal
Rectifier. Ask your dealer or write direct for Folder No. 55.
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THAT ARE SURE TO PLEASE ,

The lucky wireless man who receives one of ‘these racks will be delighted. You could

not receive a better present, nor could you give one.

They are truly a boon and will be

a constant reminder of the goodwill of the giver. Besides being a blessing to the wireless
man they are extremely useful £or motorists, as well a3 to t1e lady-of the homse., They
fave many a wasted hour searching for some small article—and encourage tidiness. Send
your friends one for Xmag, and treat yourself to one also. Write for Lists.

THE “BENCHRACK
(Tiltrack Principle)

A real help for storing small parts
wuch as Terminals, Nuts, Washers,
-Insulators, etc. Made to stand on
the work bench it enables all small
partsnecded for the job in progress
to be stored where they are im-
-mediately to hand. All the trays
are tilted so that the parts stored
can be seen at a glance, and the
front faces of the trays are rounded
g0 that the smallest parts ean be
swept up the slope with the fingers
ofone hand. Each tray is provided
with patent hinging partitions
which can be moved quickly to
make iarger or smaller compart-

ments. Being so accessible, these
racks greatly facilitate stocktaking
3nd being all steel there is no dan-
ger of fire,. ‘The experimenter will
do his jobs much guicker and with
greater pleasure, and the Factory
will save many pounds per year by
installing this Benchrack.

FRRTITION

“TILTRACK JUNIOR
This all-steel rack is designed to
hang against a wall -or other
convenjent position, and is a
most excellent rack for storing
small parts. It is supplied
complete with white canvas
protective cover to keep out
the dust. All the trays are
tilted and have movable
partitions.

POST
30"' FREE.

THERE ARE MANY
MORE STYLES
OF “TILTRACKS.”

MODEL A.@. 188 PLEASE SEND

. P~ FOR LISTS.
H. CLARKE & CO. (M/CR) LTID., | Posiuier: jron Manactirer & Potenice
"OLD TRAFFORD, MANCHESTER. | BERTRAM THOMAS, Vs ycet futme,

London Office & Showroom :‘—28, Victoria. Street. S.W.1.

Cash Price

£6

or 10/~ deposit

and balance in

easy monthly
payments.
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Mention of ** The Wireless World."" when writing to advertisers, wili ensure prompt attention. Rr3
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= Accept no Unit thatf§
B RRTATRERTHH

Don't tolerate battery
trouble and costs any
longer—

Convert your set into‘All Electric’’ with the

LATEST & BEST
ALL-MAINS UNIT

Although only as big as the smallest H.T.

robust components, the necessary space for which is alone made possible by the
employment of small, but marvellously efficient chokes in which are incorporated
cores of that amazing metallurgical discovery—NIKALLOY.

McMichael’s, by recommendation, have testified to the pre-eminent
suitability of this new all-mains unit for use with portables.

Also, many users of popular receivers, including the Osram * Music Magnet Four,."
have been lavish in their praise of the R.I. Unit, and have declared that it
marvellously improves their set performance and standard of reproduction.
Now, make sure of your Xmas radio—dispense once and for all with H.T, battery
inconveniences and high costs. Convert your portable, kit, or'standard set into
« All-Electric”’ and enjoy radio in the modern way. Compare with any
other before buying.

Ask your dzaler to demon- If any difficulty, write to

strate a model and provide us direct, giving the name

you with full descriptive of your nearest radio =
leaflets. retailer.

- Mains

does not bear this mark

\ll Electric Rfomeas

The Best
as a Gift
because—

The beautiful Walnut ,
frigureéd Bakelite case
makes the R.I. All-
Unit miost
appropriate as a gift
—it is completely
insulated, therefore
safest for inexperi-
enced set owners.

ALL-MAINS
UNIT.
HT. outpaut
120/150 wvolts,
20 milliamps.
Charges L.T.
accumulator

either 2, 4 or 6
volts at 3 amp.

C20/3 for A.C

% supply
= battery, 97 X 5” X 3", the combined L.T. £6.0.0
= and H.T. Unit supersedes all in -efficiency. s
SUPER-RELIABILITY is assured by the employment of specially large and D20/3 for D.C.

supply

£2.12.6

A 20/3 for AC.
supply

£4.15.0

Both H.T. types
give output of
140  volts, 20

milliamps.

il
1§

HAIGHE

S Although
rated at 20
milliamps the
D.C. model
actually gives
30 milliamps.

A AAREY

=i

R&

MADRIGAL WORKS, PURLEY WAY, CROYDON

R AT A ARTA

T.A

Advertisements for *“ The Wireless World’’ are only accepted from firms we believe to be thoroughly reliable.
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in screen grid
valves #

Overall high efficiency—resulting only
from an ideal blend of the most
important factors affecting the per-
formance of a screen grid valve—high
mutual  conductance, low self-
capacity, rigid construction and per-
manency of characteristics.

These essentials to perfect reception
are successfully united in every
Marconi screen grid valve. In the
foliowing series there is a type
which will provide the optimum
stage gain, the most consistent
performance and the highest overall
efficiency in any receiver.

The complete range—a type for every
set:—

Amp. Mut.
Factor. Cond. PRICE.
- 2volt - . 330 1.1 20/-
- 2volt . - 170 0.85 20/-
- 4volt - - 180 0.9 20/-
- 6volt - - 210 1.05 20/-
- Indirectly
heated A.C. 550 I.1 25/-
- Directly
heated A.C. 160 0.8 25/-

Public
Testirmony

“l originally purchased in April, 1925, two 2-volt
D.E.R.’s and used them in a 2 valve Reflex Circuit.
In March, 1927, | converted my circuit to a straight
three, purchasing. an additional valve of the D.E.2
H.F. type, as advised in your communication

Testimony

Because of their longer life—
clearer tone—greater range and-
volume—Marconi Valves are used

by The B.B.C., Imperial Airways,
Croydon Control Tower, Metro-
politan Police, Trinity House
Beacon Stations and Lightships,
Empire Wireless Communica-~
tions, Large PassengerLiners, &c.

EMA

» g

Mention of ** The Wireless World,” when writing to advertisers,

G
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THE VALVES THE E

L.O.K.102 of the 8th March, 1927, and | am still
using that circuit with the original valves. The
two D.E.R”s have therefore been in constant use
for more than § years;, and the D.E.2. H.F. a little
over three years, which | should imagine is an
almost unique record . . . . the emission of the
valves seems quite. unimpaired by their long
service, and many people have been astonished at
the results that we obtain with an indoor aerial.”
—J. S. W., Southsea.

VALVES

XPERTS USE

will ensure prompt attention. R1O
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e Badio Gifts Jor Ehristmag =

T the time of writing, Christmas is but three weeks
ahead, and all of us are involved, to a greater or
less degree, in the problem of contnbutmg our

~part towards making the season a festive one and observ-
ing the time-honoured custom of giving presents-amongst
our family and friends. We know from experience that
the task of selecting gifts is by no means an easy one,
especially if the choice is to be made intelligently and
we are determined that the gift we make shall be appro-
priate and appreciated.

We take this opportunity of reminding all our readers
that wireless can provide the subject of our presents
with probably no need to go outside its spherc in order
to please all thosc who are to be the recipients of our
tokens of goodwill. It would probably be difficult to
find any individual in this country who is not in some
way interested in wireless, either as a listener, an
amateur, or even an ‘enginéer who hags chosen wireless
as a plofessxon The" mere fact
that we are readers of The Wire- ...

the humblest are available. In giving wireless as a
Christmas present we have the added satisfaction of
knowing that we are making a present which is going to
provide -a more or less permanent subject of interest
instead of being, as is the case with so many Christmas
gifts, either quickly consumed or otherwise liable to be
forgotten after giving pleasure for a very short time.
In the case of a family present, wireless offers the
opportunity of giving something which will be welcomed
as a joint family gift, for wireless is enjoyed by all
members of the family, instead of dividing the sum to
be expended in a number of smaller and less important
items.

Broadcasting provides to-day what is unquestionably
the cheapest possible form of entertainment all the year
round, and if we present a friend with a wireless set or
an accessory which provides the means of giving the
permanent interest -and entertainment which the pro-
grammes offer, it is as if, in addi-
tion to our initial gift, we are pre-

less TVorld should provide the in-

senting “our friend with season

In This [&ue

REACTION AND THE BAND-PASS FILTER.
HINTS ON BUILDING THE WIRELESS

tickets -for a variety of concerts
and other entertainments for a
long time to come. It would

centive to do all we can to
increase the popularity and ex-
tend the influence of our par-

ticular interest, so that we would
like to feel that every reader
undertakes that the majority, if
not all, of his gifts this Christmas
will be suggested as a result of
this reminder.

There is an enormous variety
of wireless articles from which to
select—a variety both in interest
and in price—so that gifts from
the most. expensive even down to

B 17 .

WORLD FOUR.
NEON MUSICAL OSCILLATE)R.
PRACTICAL HINTS AND TIPS.
BROADCAST BREVITIES.

¥ UNBIASED OPINIONS.

CURRENT TOPICS.

THEORY .OF THE VALVE AMPLIFIER.

LOUD SPEAKER IMPEDANCE.
LETTERS TO THE EDITOR.
' READERS' PROBLEMS.

[

probably be impossible to
imagine any other Christmas gift
which carries with it the promise
of so much entertainment for the
future.

We take this .opportunity - of
conveying to all our readers
sincere wishes .for Christmas and
the New Year from all members
of the staff of The Wireless
World.
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How the Resonance Curve is Affected.
' By W. T. COCKING.

EFORE the commencement of the Regional
scheme, one of the most popular local station
receivers was a three-valve combination of a
screen-grid H.F. stage, with an anode-bend detector;
and either a triode or a pentode output valve. When
such a receiver includes fairly efficient coils, a high
degree of selectivity can be obtained, and the ampli-
fication is sufficient to allow of a number of the more
powerful Continental stations being received. _
The set has numerous faults, however, among the
more important of which is the considerable high-note
loss associated with sharply tuned cascade circuits and
the amplitude distortion usually occurring with anode-
bend rectification. The higher power of the latest
broadcasting stations, nioreover, has rendered the am-
plification of such receivers excessive for local listening,

while the introduction of the power-grid detector has-

overcome the trouble from am-

which is readily obtainable, is lost. The solution. of the
problem lies in the use of the band-pass filter, for a
high degree of selectivity is then obtainable without a
high-note loss.

Filter Characteristics.

The theoretical design of band-pass filters is nct
as simple as might be supposed, for there are many con-
flicting factors to be taken into consideration. Apart
from such desirable characteristics as constant peak
separation, high and constant efficiency, and high selec-
tivity, there is the effect of reaction to be considered.
The vast majority of two-valve sets with single-circuit
tuning are fitted with reaction, for the reason that it
gives increased sensitivity and selectivity at very low
cost. Reaction, therefore, will usually be fitted to a
set in which a filter is used for tuning, and it becomes

of importance to determine the

plitude distortion, and at the o
same time  increased the sensi-
tivity of the set.

In many cases, therefore, it is
now found that a two-valve re-
ceiver, consisting of a power-grid
detector with a pentode, or even
a triode, output valve, will give
amply sufficient volume for ordi-
nary purposes. Indeed, such a
receiver will work a moving-coil
loud speaker at quite large

ANY readers have probably been puzzled
by !he peculiar effect of reaction on a band-
pass filter. With a capacity-coupled filfer it
may happen that at the higher wavelengths sig-
nal strength is actually reduced, whilst af
the lower end of the waveband the applicotion
of reaction brings aboul the normal increasein
selectivity and volume, '
exploined in the accompanying arficle and con-
sideration is given.lo the condilions under which
reaction can be usefully employed in a filter.

effect of reaction upon a band-
pass filter. _

The effects of reaction with
ordinary single circuits are so
well known that they need little
discussion here. It is well to
bear in mind, however, that the
chief effect is usually considered
to be a reduction in the circuit
resistance. = Although- this may
not be strictly accurate, it is suffi-
ciently so for most purposes.

These effects are fully

volume at distances up to twenty-
five miles from a high-power
transmitter, provided that a good aerial be used. Fol-
lowing‘the usual design, however, such a set would have
but a single tuned circuit, and it is readily demon-
strable that, unless the coil resistance be exceptionally
low, the selectivity is totally inadequate to separate the
two London transmitters. Any attempt to increase the
selectivity by the use of a very low-loss coil (obtained,
in practice, by the use of reaction to counteract added
damping) results in a large high-note loss; and one of
the chief advantages of the circuit, the high 'quality

> a

The coil magnification of the
single tuned circuit is given by
the well-knewn expression wL/R, the ratio of reactance
to resistance, and for a small solid wire coil it may
have a value of 100, while for a low-loss Litz-wound
coil it may be as high as 400. Now, when the circuit
resistance is reduced just to zero by the application of
reaction, the coil magnification becomes infinite ; there
is no limit to the amplification obtainable. In prac-
tice, of course, we cannot work with zero coil resistance
for many reasons, the most important of which is that
self-o,scillat_ion occurs. Thus there is a definite limit to
R 12
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Reaction and the Band-Pass Filter.—
the amplification obtainable by the use of reaction, but
the point of particular importance is that the gain is
unlimited when the coil has no resistance.

It might be thought that the effects of reaction upon
a  band-pass filter would be identical; this is not the
case, however, and, in practice, the effects are often
puzzling. The signal strength is not increased to any--
thing like the extent which one expects, and, in addi-
tion, the double-humped tuning effect is markedly in-
creased, so much so, in fact, that a station can only
be received loudly at the two settings of the ganged
condensers. corresponding to the two peaks, and is much
reduced in signal strength at the correct setting, which
is midway between them.

Wireless
Werld

0qz

between the two peaks, and will never he the same at
all of the three important frequencies. It would appear,
therefore, ‘that' the simple method of considering the
effects of reaction as reducing the circuit resistance is
more _inaccurate with filters than with single circuits.

In order to illustrate the effects of reaction, the ex-
perimentally determined curves of Fig. 2 are given.
‘These are for the circuit of Fig. 1 at = frequency of
680 kc., with 200 mH. coils and a 0.0t mfd. coupling
condenser: - The AC/HL power detector had a grid
condenser of 0.000T mifd., and the grid leak of o.15
meg. was deliberately connected in parallel with the
second tuned circuit in order to throw a heavy load
upon it, and so to emphasise the effects of reaction.

The cir¢uit of a com-
monly used filter with a
reacting power-grid de- /
tector i1s shown in Fig. 1,
and in the®Appendix will
be found formule for the
three important frequen-
cies, the two peak fre-

The curve marked ‘‘no
reaction’’ was taken with

H.T+ :
4 the reaction condenser

disconnected, and a 0.002
mfd. condenser connected
between the anode and
1 cathode to reduce anti-
phase feed-back to a mini-
mum.

quencies and the reson-
ance frequency, which 00—
correspond tp the simple
magnification  expression

v T
a . . A
for a single circuit. Now,

o

It will be seen that the
effect of reaction is to in-
crease the efficiency a:
resonance only by some
36 per cent., but that a:
the peak frequencies the

=4

considered as reducing the
circuit resistance, it is at

if the effect of reaction be -lEm
once evident that the mag- =

efficiency is increased four
times. The important
effect of reaction upon the

nification at the resonance
frequency is definitely
limited, and reaches a
maximum of C,/C when
the circuit resistance . is
zero. This is very differ-
ent from the value of in-
finity for a single circuit, for under normal conditions
the value of the expression is almost equal to that of
a single circuit without reaction. In practice; there-
fore, we should expect to find that reaction gives only
a small increase in signal strength when the circuits
are tuned to resonance; this is, indeed, the case, and
certain experiments which the writer has conducted tend
to show that the increase of strength due to reaction is
only some 40 per cent.

a 2in. diameter former.

The Peak Frequencies.

Quite different results are obtained at the peak fre-
quencies, however, and the formula show that when the
circuit resistances are zero the magnification is infinite
—that is, the circuit would appear to be as efficient as
a single circuit. This is not found to be the case in
practice, however, and the veason lies in the fact that
it is rarely possible to reduce the resistance of both
tuned circuits simultaneously to a value closely
approaching zero. In addition to this, the whole sub-

ject is complicated by the phase of the fed-back react-

ing currents, which is different for every frequency.

The value of the effective circuit resistance, therefore,

will vary over the important range of frequencies lying
L >
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Fig. 1.—A simple capacity-coupled filter in which the tuning
coils can consist of 80 turns of No. 26 D.C.C. close wound on
The aerial and the reaction windings
can be identical, and consist of 15 turns of No. 36 D.S.C.
wound at the earthed end of the main winding.
value of the coupling condenser C is 0.01 mfd., while the re-
action condenser should have a capacity of about 0.0003 mfd.
and the tuning condensers 0.0005 mfd.

band width is also well
brought out. Without re-
action the peaks occur
15 kc. apart, but with re-
action they are 51 kc.
apart; as a result of this
the use of reaction actually
reduces the selectivity over a considerable range on
cither side of resonance. The circuit is strongly reson-
ant to two widely separated frequencies at the same
time, and, in fact, the only thing which can be said for
reaction is that it does not spoil the quality!

A suitable

Uses of Reaction.

This must not be taken to mean that redction is use-
less; however; on the contrary, in'spite of the faults
which have just been discussed, there are cases where
it is of definite advantage. The ordinary capacitatively
coupled band-pass filter has neither constant peak
separation nor constant efficiency throughout the broad-
cast band; the signal strength may drop off consider-
ably below 300 metres. At some wavelength the double-
peaked tuning curve disappears, and for all wavelengths
lower than this the effects of reaction are entirely dif-
ferent, and more closely approach those associated with
a single circuit. That 1s to say, reaction gives a definite
increase in signal strength and increased selectivity
while the response to the sidebands is reduced. Witk
certain types of filter with mixed coupling, in which the
resonance..curve js nearly rectangular and without the
double hump, reaction can be advantageously used.
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Reaction and the Band-Pass Filter.—

Now it is apparent from the curves of Fig. 2 that
when reaction is used with a capacity filter, a larger-
capacity coupling condenser would give better results,
since the peak separation would be reduced. This
gives better selectivity without a loss of high notes, while
at the same time increasing the efficiency. It is advis-
able, therefore, to use a’fairly large-capacity coupling
condenser when reaction is employed. The chief use of
reaction, however, lies in counteracting added damp-
ing, such as the load imposed by a detector valve, for
it is not very satisfactory when an attempt is made to
work close to the oscillation point. It can be said,
therefore, that the chief use of reaction with a band-
pass filter is in the eliminating of anti-phase feed-back

1
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Fig. 2.—The effects of reaction upon a band-pass filter at
680 kc., 440 metres. The efficiency is only increased to a small
extent, while the peak separation is considerably increased.

from the detector ; indeed, it is somewhat better for this
purpose than the usual anode circuit by-pass condenser,
since reaction with a filter need cause no high-note loss.

APPENDIX.
The magnification of a band-pass filter at.resonance is given by
i e_ 1jwCC, ) Rt
ETREF LatC
and at the two peak frequencies by
e 1/w?CC,, o >
T m ................ (2)

when R is small.

Where e = voltage developed across the secondary tuning con-
denser.
E = voltage injected in series with the primary circuit.
C,, = capacity of coupling condenser.
C = total tuning capadity. AL
. 47
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‘divided into four sections.
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1. = inductance.
R = primary circuit resistance = secondary circuit re-
sistance. :
w = 2xf.
When R = O, equation (1) becomes
e 1lfw®*CC, C,

e B S o G oo o b 3

E 1/w?C 2 [¢] ®)
and equation (2) becomes

Ee = ﬁ'g’—c . Tty B ek (4)

NEW BOOKS. *

Demonstrationsexperimente mit kurzwelligen und ultrakurz-
welligen Schwingungserzeugern (Lecture experiments with
short-wave and ultra-short-wave oscillators ).—By W. Moller.
(Rothgiesser and Diesing, Berlin.) Price RM1.

This little book, which is written in very easy German, is
The first deals with the construc-
tion of simple oscillators for generating short waves (12 metres
upwards), and the second gives similar information for ultra-
short waves (3 to 10 metres). The remaining ¥wo sections,
which occupy dbout two-thirds of the book, are devoted to vari-
ous experiments that can be carried out with the aid of the
oscillators described. The experiments ave ingeniously designed
to illustrate the fundamental properties of tuned circuits and
the principles of radiation from an aerial. Most of them require
no more apparatus than a yard of wire and a pocket-lamp bulb,
though in-a few cases a galvanometer or millianuneter is desir-
able. With the exception of wavelength determinations from
Lecher wires or from the dimensions of a dipole aerial, both the
experiments and the discussions based upon them are purely
qualitative in nature.

The points illustrated comprise the phenomena of resonance,
the effects of added resistance upon the resonance curve of a
tuned circuit, and the production of ‘‘ double humps’’ by
coupled circunits, while an ingeniously simple method of plotting
the magnetic field due to a coil is also included.

No reader working through the experiments detailed in this
book could fail to have a good grasp of the fundamental prin-
ciples of wireless transmission and reception, and he would
enjoy himself thoroughly in the process. A L. M 8.

0000

4.1, (dnnuaire Telephonique International), 1930. This
International Telephone Directory his been greatly enlarged
sir_lce the first edition was published last autumn, and now con-
tains the names of more than 50,000 firms in 2,718 towns in 38
countries, as compared with 12,000 firms from 1,485 towns in
the 1929 edition. The first part contains general information
concerning the International telephone service and a list of
charges between the principal towns of Europe. The second
part comprises a classified list of traders and hotels, followed
by an alphabetical list of names. The general information is
given in English, French, German, and Spanish. The directory
is published in Copenhagen, and the sole agents for Great
]érg;azin are Messrs. Rassey Bros., 28, Basinghall Street, London,

N o ©o00C

A Catalogue of British Scientific and Technical Books. New
and revised edition, comprising books published by British firms
and in their lists up to September, 1929. The sections devoted
to general physics and to electrical engineering cover 41 pages,
of which the.sub-section relating solely to wireless telegraphy,
telephony and television comprises the names of 118 books -by
well-known authorities.. Pp. 754 { xxi. Compiled by the
British Science Guild, and .sold by A. and F. Denny, Ltd.,
London, price 20s. net. -

ccoo

Handbook of T'echnical Instruction for Wireless Telegraphists,
by H. M. Dowsett (fourth edition). Revised and greatly
enlarged to meet the more exacting requirements of the sea-
going operator’s duties of to-day, and providing a complete
theoretical course for the P.M.G. certificate. Pp. 487 4 xix,
with 462 diagrams and illustrations. Published by Iliffe and
Sons Ltd., London, price 25s. net.

B 14
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ROM the moment that details of The Wireless

World Four* were given an overwhelming num-

ber of queries commenced to come to hand. Not
one of the querists had built the set or had even secured
the necessary parts, but their questions related to every
conceivable form of modification to which a four-valve
mains-operated set can lend itself. The need for these
modifications could not be appreciated, and the intro-
duction of any one of them would have crippled the
original design and have necessitated many weeks of
work in the development and trying out of the alterna-
tive.

It must be obvious that no -departure can be made
from the types of valves used. . Not only are all the
resistance feeds adjusted to suit the conditions of anode
voltage and grid-bias of the particular valves specified,
but the signal-handling properties of the valve, stage by
stage, are taken into account. It can be said that a
change in the type of valve specified can only bring
about failure.

Some Common Queries.

The following are a few predominant questions
dealing with modifications which can be quickly
answered : — S

Q. Why not bias the H.F. valves by a resistance in

the cathode lead?

A. Because the grid leak bias system adopted brings
about a biasing back of the grid potential by 1 volt for
every microampere passed in the grid circuit of the
H.F. valves as resulting from overloading. This pre-
vents the detector being overloaded.

Q. Why are tuned grid circuits used in preference to

tuned transformers?

A. This is essential in order to keep all‘the tuned
stages identical.  Tuned transformer stages in anode
circuits of valves cannot be successfully gang tuned.
Choke fed tuned grid circuits are selective and wave-
range switching is simple. , \

* The Wireless World Four, by F. H. Haynes, in the issues
of Oetober 15th and 22nd, 1930. >y

B IX

Suggestions
for Fault Finding.

Q. Why are such high values of decoupling resistance
used in the screen and anode leads of the H.F.
valves?

A. Because the amplification is rarely linear, and the
rectification that takes place will at once give rise to
L.F. oscillation unless decouplings effective to L.F. are
adopted.

Q. Would not the substitution of Litz wound coils be

an advantage?

A. No. Assuming that such coils when screened may
still retain their low resistance a highly efficient tuned
circuit in the anode of a valve reduces the maximum
grid potential that the valve will accept without excessive
rectification, thus bringing about a condition of flatness
of tuning by the cross modulation of carriers.

Q. Do not the screens tend to spoil the coils?

A. No. Tests were made with a two-H.F. amplifier
using both ‘“good’’ and ‘‘bad’’ intervalve couplings,
and -the conclusion was arrived at that the best IH.F.
amplification, bearing in mind the need for reliability,
complete screening, and the proximity of the short
circuited long-wave section, was given by tuned circuits

‘of about 120,000 ochms dynamic resistance. ‘Coils and

screens of various relative sizes were tested, and the
best spacing between coil and screen determined.
Those used give a dynamic resistance of 140,000 ohms
at 250 metres, falling to 85,000 at 500 metres. On re-
moving the screen, together with a few turns of the
coil in order that the inductance may remain unchanged,
we find that the dynamic resistance of the tuned circuit
is not so good at 250 metres, being of the order of 120,000
ohms. The highest dynamic of the unscreened coil is at
about 300 metres, where it reaches a value of 145,000
ohms. The measured inductance on the broadcast band
of the coils is 160 microhenrys with a self-capacity
of 10 ppF., and when the screen is removed the
inductance increases to 182 microhenrys.  The best
spacing between the broadcast band coil and the long-
wave winding was determined as a result of these tests.

Q. Can a tuning eondenser be used of alternative type

to that specified? :
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A. In general, no. While other condensers are good
in themselves they were not used in the development of
this design. The condensers adopted not only have
generous plate spacing, but it was found that all speci-
mens tested had a precisely similar tuning scale with
a limit of accuracy of one part in 200.

Q. How is correct ganging obtained seeing that there

are no trimming condensers?

A. The purpose of a-trimming condenser is not to
compensate for differences in the coils. Only a
logarithmic scale condenser can attempt to do that, and
even then it is necessary for the zero capacity in all the
tuned circuits to be identical and for the plate shape to
be designed, assuming a stated self-capacity in the cir-
cuits. Well within the limits of accuracy required, the
coils are matched to the stated value of inductance,
while resistance and self-capacity .are taken into account
by a tuned circuit test with valve voltmeter. Thus with
inductances and tuning condensers  identical stray
capacity only has to be considered. This was done by
adjusting coil-tapping points and taking into account all
the circuit and valve conditions which introduce
capacity. Finally, the receiver was tuned right through
its stages to a given wavelength; and by dropping each
set of moving plates, in turn, back to zero, measurement
with a standard condenser revealed that a zero capacity

Wireless
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A. The amount of coupling on the long wavelengths
provided by the o.01 mifd. condenser is:insufficient.
This increases the sharpness of tuning and gives a peak
separation less than that obtained on the broadcast range
while slightly reducing the signal delivered to the grid
of the first valve: It is explained, however, that slight
misganging is not improbable on the long wave, so that
a certain desirable degree of flatness of tuning will
in most cases be inadvertently introduced. The cutting
down of signal by using too loose a coupling is no dis-
advantage seeing that this has already been done on an
extensive scale in the aerial circuit, and, in spite of it,
it is possible to load fully the output valve when re-
ceiving the transmissions from all European long-wave
stations. It must be remembered also that the high
‘ratio of inductance to capacity as used on the long wave-
lengths produces intervalve couplings which give con-
siderable H.F. amplification.

Q. Why is the value of the H.F. biasing resistance

40 ohms?

A. Anode and screen current of the two H.F. stages

together with the current taken by the screen volts

- potentiometer totals 25 mA. This current through 40

ohms gives 1 volt.
Q. Why is decoupling as well as filter feed used in the
anode circuit of the detector?
A. It should be borne in mind that with the value of
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The circuit of The Wireless World Four. Even with a2 weak signal rectification occurs in the H.F. stages to a sufficient extent 10 produceL.F,

oscillation unless L.F. decouplings are introduced into the anode circuits. The I megohm biasing feed resistances increase the negative

bias as soon as the S.G. valves deliver grid current. It is the overloading of S.G. valves and the consequent cross modulation of carriers
that gives rise to an apparant flatness of tuning met with when using screen grid H.F. stages without an srial filter.

ot precisely 60 uuF. was acting in each stage except-
ing the detector, where the value after adjustment of
the tapping point on the coil was 58.5 uuF. Such a
small difference may be neglected. The aerial capacity
was taken as 0.0002 mifd., and the change brought about
by the use of large or small aerials ot values 0.0001 or
0.0003 mfd. is insignificant, being less than 12 uuF.

Q. If the value of the band pass coupling condenser
1s correct on the broadcast band will it be un-
suitable when the set is switched over to the long
waveband? L

filter feed resistance normally used a speech voltage
is developed across it as well as on the transformer
primary.

Q. May an alternative valve to the power pentode

specified be used in the output stage?

A. One might possibly substitute another type of
valve, assuming that it requires the same grid-bias and
at that value of bias passes the same anode current.
As grid-bias is produced across one of the smoothing
chokes it is obvious that a change of valve will probably
necessitate a change in the resistance of the smoothing

B 16
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choke and, incidentally, a change in the load current
taken from the rectifier will probably modify the
voltages produced right through the set. )

Q. Can the receiver be modified to make use of an

existing mains transformer or rectifier?

A. Yes. If you are prepared to go ahead with the
complete redesign of all the voltage regulating circuits.

o0Cc0O0 .

From these comments it is to be concluded that the
performance of the set is only guaranteed assuming that
no departure is made from the circuit given or in the
components specified. Among the many completed sets
reported to be working very successfully, trouble from
faults have in some instances
been encotintered. ,

Several completed receivers
have been inspected in order
that information might be

Special care need not be taken in running the
leads beneath the baseboard though they should
take the routes shown in the practical wiring
diagram.

available as to the class of fault commonly eperienced.
One receiver examined was reported to be unstable
when switched over to long wave. Test revealed that
the long-wave reception was poor due to self-oscilla-
tion, while the reception of stations on the broadcast
band was not up to standard in that self-oscillation took
charge long before the correct screen voltage was applied
to the valves. Transference of the aeria] lead with its
0.0001 mfd. series condenser to the anode lead removed
from the second H.F. valve gave good local station re-
ception, tending to indicate that all beyond the detector
valve was in order. Likewise, attaching the lead from
the fixed aerial condenser to the anode lead of the first
H.F. valve showed good stable amplification for the
second H.F. stage. Restoring all leads revealed that
with more than 20 volts on the screens -of the H.F.
valves. oscillation occurred. A milliammeter inter-

posed in the flexible leads going to anodes of the S.G.
B 17
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valves showed the precisely correct current values-of
4 to 4.5 mA., the test being made with the aerial dis-
connected and the correct screen volts being applied
from the potentiometer. There was no need, therefore,
to test the various resistances, and it was thought that
one of the high-capacity decoupling condensers was not
serving correctly as a bypass. A 4 mfd. condenser
and a pair of flexible leads was, therefore, connected
in turn across every paper dielectric condenser. © With
the set in the condition of just breaking into oscillation,
should a faulty condenser be found or a change be
brought about the self-oscillation would be stopped.
Still the fault was not traced.

Obscure Faults.

It was observed, however, that with the aerial
disconnected the trouble disappeared and that full
screen volts could be applied.
This suggested H.F. in the

L.F. amplier, and close examination revefed that
when an additional 0.001 mfd. condenser was connected
across the first anode bypass condenser the receiver at
once became stable and gave high amplification. Ex-
amination of the condenser fitted in the set showed it to
have negligible capacity.

Another set examined was suffering from flatness of
tuning. This was quickly traced to a contact between
the screening cover and the grid voltage decoupling
condenser attached to the third coil. There was no bias
on the second H.F. valve. One was led to this fault by
the fact that the third tuning condenser was out of
correct alignment.

Next, a set was examined which was said to be in-
sensitive and to suffer from mains hum. In the course
of .going over all the usual current and voltage measure-
ments it was noticed that one of the anodes of the rectify-
ing valve was glowing at a dull red heat. This was
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traced to the fact that on the under side of the valve
holder-an anode pin was making contact with the tin-
plate screen, so that one anode was doing all the work
and being overrun. Still the set was not right. The
first tuning condenser was slightly out of line when
ganging for strongest signal, and there was appreciable
hum. The first condition was due to the omission of
the 0.0001 mfd. condenser in the aerial lead. Anode
currents of the screen grid valves were found to be
correct, but short circuiting of the 1 megohm grid
leaks ‘gave a big increase in the anode current meter
reading. This revealed that the valves were not
normally biased, and:the small grid current that flowed
produced a negative bias by the voltage drop down the
I megohm.resistances.” Test across the 4o-
ohm biasing resistance then showed it to be
short-circuited, and after throwing off many
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Other, sets examined showed the omission of leads,
damaged resistances, and, in one case, a damaged H.F.
choke.  One set had smoothing chokes differing in D.C.
resistance from those specified, so that the bias of the
output valve was incorrect.

Operating Hints.

In the course of testing the several sets the need for
making sure that the ganged switch spindle was earthed
became evident. It is therefore advisable to bend up
a piece of springy brass and insert it under the end of
the rod where- it passes out of the front end of the third

_coil.  Alternatively, a piece of flexible wire may be

soldered to the spindle and the rotation of the key
limited to a right angle. Attention might be given to
the coil contacts, making sure they do not open any
wider than is necessary, so as to ensure maximum
pressure between the blades when contacting. It

v
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Underside view of The Wireless World Four modified for battery or- D.C. mains working. No change has been made in the
general. arrangement of the components above the baseboard so that a set built for use with battery valves may be readily changed
& over for use with A.C. supply. k :

leads this was traced to a blob of solder under the
pentode valve holder, and one end of its' A.C. heated
filament was earth connected. Correcting this fault
removed the hum and gave the set its right high degree
of selectivity.

Another set examined was thought by its builder to
not possess the station getting properties claimed. On
test it was found that as soon as the screen grid volts
reached about 30 self-oscillation occurred.  This was
due to two modifications. The gramephone pick-
up switch was brought to the front panel, so that the grid
of the detector valve became coupled with the input
stages. This was enough to cause self-oscillation, but
in addition the aerial terminal was taken to the back
of the set by a lead which took a route through the
anode bypass condensers. '

.

LY

is advisable,. also, to gum a piece of card inside each
coil cover in order to prevent contact with the fixed
condensers.

When ready to operate the set do not forget that a

0.000I mfd. condenser is interposed in the aerial lead.

In the event of failure the first thing to look to, after
checking the wiring, is an earth contact under the valve
holders. A piece of insulating cloth under each
removes this danger, but care must be taken to effec-
tively earth the caps of the S.G. valve screens.

With signals being received from a few feet of aerial
wire, give freedom to the moving plates of the condensers
by slightly slacking off the grub screws. Bring each
stage in turn to the position of maximum signal, and
unless all condensers fall exactly in line it can be con-
cluded that something is not just right. The tuning

B 18
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range is from 180 to ‘555 metres, so that Budapest is_
just at the top of the scale with Vienna a few divisions
farther back. Every set tested gave these two stations
indoors in London at full loud speaker strength on
10 feet of aerial wire and a short earth lead.

The output from the PMz4A-through the step down
choke was found to be 1.6 watts into a 8,000 ohm non-
inductive load before grid current occurred. The valve
runs rather hot but shows no deterioration after con-
siderable use. Cooler running on reduced output results
from the substitution of a 30,000 ohm resistance in its
screen lead in place of the 15,000 ochm resistance speci-
fied. It is most important ‘that the loud speaker is not
removed from circuit when the set is switched on and
tuned to a signal. High momentary wvoltages will
endanger both pentode and choke.

For distant station reception tirn the volume control
to the top of the scale and advance the screen volts con-
trol to the point of maximum sensitiveness. -In this con-
dition the second H.F. valve has been found to over-
load just before the pentode and the passage of grid
current through its 1 megohm feed resistance prevents,
by increasing the bias, the grid current reaching a value

Wireless ,
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of much over one microampere. By.means of the centre
tapped output choke the pentode impedance is adjusted
to suit the average high-resistance loud spéaker, whether
moving iron or moving ¢oil. The output conditions are
approximately the same as a filter feed in the anode cir-
cuit of a triode power output valve, such as a P.6z5.
Excellent results can be obtained with a moving coil loud
speaker, and so-called special pentode coil windings are
unnecessary. The working load best suited to the pen-
tode is of the order of 8,000 ochms, and this is brought
down to 2,000/4,000 chms by an output choke tapped
at, or just above, the centre. .
There is no better endorsement of the overall per-
formance of the set than the statement of a reader in
South London that he can pick.up forty-seven trans-
missions by slowly following around the dial on ‘the
two wave ranges. Many readers have suggested that
a battery version of this receiver should be produced.
This has been done, and as in the original, no parts
need to be home constructed. The design is such that
additional apparatus can later be fitted for converting
the set for all A.C. mains working, while a cabinet is
now available converting the set to a table model.
(Constructional details will appear next week.)

‘ Wireless World Four ” Demonstrated.

Mr. F. II. Haynes. of The Wireless World,
gave a detailed description at the Wembley
Radio Society of all the new points introduced
into the * ¢ Wireless World * Four,” dealing with
all the problems involved in the design of
long-range all-mains sets.

Following his very excellent description of
the developments which led up to the pro-
duction of this set, the lecturer switched on
the current and demonstrated its capabilities.
1t was really- amazing to hear the ditferent
stations apparently falling in one after the
other. Tlie slightest movement of the dial
changed the set from one station to another.

The lecturer's talk was very closely followed
and many interesting questions were asked, one
touchiug the important question of quality;
thereupon the untiring secretary of the society,

Mr, Comben, produced one of the latest moving- -

coil speakers, which was connected up to the
receiver. The quality of the reception was all
that could be desired.

Hon. Secretary. Mr. II, E. Comben, B.Sec.,
ADM.1.C.E, 24, Park Lane, Wembley.

(&) [+]
L.F. Amplification. ° ° °°

Mr. A. W. Cloude, B.Sc., Ph.D_, one of the ex-
perimental and designing engineers from the
laboratory of the Standard Telephones and
(Cables, Ltd., lectured and demonstrated to mem-
bers of the Grimsby and District Radio Society
at a recent meeting, the subject being *' Distor-
ticnless I.F. Amplification.”” The lecturer touched
on important facts that it was necessary for the
experimenter to know before he could hope for
success,

Hon. Secretary, Mr, W. Markham, 104, Tor-
rington Street, Grimsby.

co0o0C
A Pick-up Demonstration.

Mr. W. D. Oliphant, B.Sc., of Messrs. Burn-
dept, Ltd., lectured on the ** Theory, Design and
Operation of Pick-ups,’” at a recent meeting of
the North Middlesex Radio Society.

With the help of lantern slides and a dis-
sected specimen of a Burndept needle-armature
pick-up, Mr. Oliphant dealt very lucidly with a
highly technical subject.

After the lecture a very interesting demonstra-
tion was given by Mr. Ridley, also of Messrs.
Burndept, who has been largely responsible for
the design of the instrument demonstrated.
Records of various kinds were played and repro-
duced very realistically on a large moving-coil
loud speaker. The effect of a *‘ scratch filter
in getting rid of surface scratch was also
demonstrated.

Hon. Secretary, Mr, E. H. Laister, * Wind-
flowers,”” Church HiJl, N.21.
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A Rotating Radio Beacon.

Dr. R. L. Smith-Rose, of the Nitional Physi-
cal Laboratory; iectured on November 25th before
the Northampton and District Radio Society in
the Lecture Hall, Free Library, Northdmpton, on
the subject of ** Direction Finding by Radio.”

The lecturer was chiefly concerned with the
Holfordness rotating beacon. Signals from the
beacon are received on two sets. of apparatus,
and a beuring is obtained by one of the special
stop-watches designed for this use.

The weekly meetings of the Socicty are held
at ** Handierafts Tea Rooms,” 8t. Giles Square,
Northampton, on Tuesday evenings at 8. p.m.
Tile Secretary is Mr. T. W. Rolfe, 17, Beacons-
tield Terrace, Nortlmglgtgnb

The Year in Birmingham.

At the third annual general meeting of Slade
Radip (Binmningham) good progress and a large
increase in membership were reported. Forty-
nine well-attended meetings. have been held dur-
ing the year, and at each there has been either
a lecture or a demonstration; a record of which
the Society is justly proud. Besides this there
have been D.F. tests, outings.to places of in-
terest, and two whist drives and dances.

Anyone interested in wireless may be cerbain
of a very lLearty welcome at any of the meet-
ings, which are held every Thursday at 8.15 p.m.

full details may be obtained- on application to
the Hon. Secretary at 110, Hillaries Road,
Gravelly Hill, Birmix(l)ggaénb

Working from the Mains.

‘“ All-Mains Working > was the title of a lec-
ture given by Mr. F. Youle, B.Sc., of the Mar-
coniphone Co., Ltd., to members of the Bec
Radio Society, Bec School, Beechcroft Road,
Batham, S.W.17, on Tuesday, November 25th.

The lecturer supplied some interesting -facts
relative to the design of eliminators, and par-
ticularly in connection with smoothing circuits.
The Jatter included reference to the * tuned-
choke ”” method described recently in The Wire-
less World. Automatic Grid Bias was treated
in detail by Mr. Youle, who displayed a number
‘of lantern slides dealing with the chief points.

At the conclusion of the lecture a ** Marcoi-
phone”” all-maiiis two-stage amplifier utilising an
L.8.6a valve .in the output circnit- was demon-
strated very successfully in conjunction with a
moving-coil- speaker and gramophone records.

Hon. Secretary; Mr. A. L. Odell, 9, Westway,
Grand Drive, Ravnes Park, S.W.20:

>y

Points About Pick-ups.

On Wednesday, November 26th, Mr. Oliphant,
of Messrs. Burndept, Ltd., gave a lantern lecture
and. demonstration before the Tottenham Wire-
less Society on ‘‘ The Theory, Design and Cor-
rect Operation of Gramophone Pick-ups.”’ Mr.
Oliphant dealt with the weight of the pick-up.
correct tracking, electrical and mechanieal re-
sonances.

Hon. Secretary, Mr.-W. B. Bodemeaid, 29, Pen-
dennis Road, N.17. j

0000
A Refractory Valve.

By its refusal to function, the heater of an
A.C. valve provided a few minutes of embarrass-
ment at a recent meeting of the South Croydon
and District Radio Society,- at which Mr.
Remington, the designer, introduced the Club’s
new all-mains set. Actually the members bene-
fited by the lapse, for they were able to follow
the ‘process of elituination by which the trouble
was' finally traced.

Hon. Secretary, Mr,.E. L. Cumbers, 14, Camp-
den Road, S. Croydon.

0000

For Camhridge Enthusiasts.

The Camhridge and District Radic Society now
meets regularly on Tuesdays at 7.30 p.m. at
** The MHermitage,’ -Silver Street.

New members are heartily welcomed.

Hon. Secretary, Mr, A. E. Porter, 19, Trafal-
gar Street.

0000

Meetings Twice a Week,

The Kentish Town and District Radio Society
is holding regularly meetings on Tuesday and
Friday of each week. Full particulars can be
obtained from the Hon. Secretary, Mr. C. Towns-
end, 14, Hamilton Street, Camden Town, N.W.1.

0000

Metal Rectifiers on the Screen.

On Wednesday, November 19th, a group of
Manchester wireless enthusiasts, including mem-
bers of the Radio Experimental Society, Radio
Scientific Society, The Stretford and District
Radio Society, South Manchester Radio Society,
and visitors, greatly enjoyed a lecture which was
given by the Westinghouse Company on the sub-
ject of Metal Rectifiers. By means of a fine set.
of lantern slides and roll ilm, a most interesting
description of the whole process of rectification
was explained and its many applications illus-
trated. .

Particulars of the Radio Experimental Society
can be obtained from the Ilon. Secretary, Mr.
R. M, Kay, 58, Daisy Bank Road, Victoria Park,
Manchester. .
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A New Electro=musical Instrument and
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a New Theory.

By R. RAVEN HART.

MONG recent developments in the field of elec-

i A trical music none is probably more interesting

than the invention of Dr. Trautwein, of the Radio

Research Section at the Berlin Akademische Hoch-

schiile fiir Musik. Not only is it sufficiently interesting

| musically to have induced such a composer as Hinde-

! mith to write specially for it, but it involves a new

¢ theory of acoustics with reference to the tone-quality

of instruments in general.

1: This theory may be briefly stated as follows: The

“quality”’ of the majority of musical instruments is

g due principally to the presence of one or more ** torie-

' formers’’ which are heard simultaneously with the

: fundamental. These are damped oscillations of a

definite frequency, which is always higher than that of

the fundamental, and which is not necessarily a multiple

of it; in fact, for a considerable range of variation of

the fundamental frequency, that of the ‘‘ tone-former "’

‘ remains unaltered. They are produced in general by

| momentary variations of volume occurring at least once

in.each period of the fundamental oscillation, and they

die out before the end of each fundamental period or
are wiped out by the beginning of the following one.

What Tone-formers Are.

This statement is a free translation of that given in
Dr. Trautwein’s book, ‘‘ Elektrische Musik,’’ published
by the Weidmannsche Buchhandlung, of Berlin. The
term ‘‘ tone-former”’ has been adopted ‘tentatively to
translate ‘‘ Hallformant,”” which in its turn is based
on the term ‘‘ Formant,”’ used by Professor Herrmann,
of Konigsberg, in his theory of speech sounds ; Dr. Traut-
wein’s theory is an extension of this to cover musical
sounds also, or one may even say that Professor Herr-

mann’s theory is a special case of Dr. Trautwein's.
. [ e

It should be noted that not all musical tone-qualities
are caused in this way; some (that of the flute especi-
ally) appear {o contain no ‘ tone-formers,”” and can be
explained by the older theory of overtones; and others
need yet a third explanation, that of ‘‘modulation-
formers,”” recently discussed by Dr. Trautwein at

‘Kénigsberg, but (I believe) not yet available in a pub-

lished form. Nevertheless, the great majority of musical

" ““qualities”’ are traceable to the presence of one or more

““ tone-formers,”’ together with the fundamental fre-
quency.

It is, of course, easy to see how the slight variations
in volume above referred to arise ; one has only to think
of the slipping hold of a violin-bow on the strings, the
vibration of a clarinet reed, etc.

If the theory stopped here it would be of interest but
might fail to convince the layman ; the author has, how-
ever, developed electrical circuits which seem to pro-
vide a perfect demonstration of-the theory, and which
in any case give extremely interesting musical results.
More especially, while retaining the advantages of pre-
vious instruments (continuous control of pitch so that
any interval can be produced, quarter, eighth tones,
etc., continuous control of volume, unlimited duration
of tone, etc.), this new instrument allows of the quality
being insfantaneously and continuously varied, so that
one is not restricted to certain ‘‘ qualities "’ fixed before-
hand like organ-stops, but has a literally infinite choice.

Fig. 1 shows one of these circuits, which is very easy
to build though not practical for playing; the: writer
must, however, confess that it is fascinating for playing
with, to the extent of holding up all other work for
several days! Here a neon lamp 1 is connected in

circuit with a variable resistance of the order of one
megohm: and with a condenser of some thousand
R 20
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Neon Musical Oscillator.— o

micromicrofarads. The impulses from the circuit are
amplified by the triode 4 and passed to the circuit S,
the natural frequency of which is between 400 and 4,000
cycles, and whose damping can be reduced by the re-

action condenser 5 or increased by the resistance 7.

The resistance 6, of about one megohm, serves to keep
down the coupling between S and the neon lamp cir-
cuit. This is an important refinement.
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that the beneficial effect of parallel capacity is in the
absorption of the impulses giving rise to these. Or
again, on the effect not only on pitch but on quality
of running gramophone discs at an incorrect speed, since
not only the fundamentals but the tone-formers are
altered in frequency. Or again, on the imitation of
animal sounds and human speech (vowels) ‘with the
above circuit, and on the possibility that the power of

Now, if the neon lamp circuit be set
to a frequency below the audible limit
a, series of tones will be heard, rather
like isolated bell-notes or those of a |
xylophone, and any change in the con-
denser of the circuit S will change the
pitch of the ““bell”’ or xylophone-bar ;
the pitch heard is-that of the circuit S.
If, however, the frequency of the neon
lamp circuit be increased (by decreas- .
ing the capacity 3 or the resistance 2)

ITO L.F.
AMPLIFIER

so as to reach an. audible tone, the
curious effect is produced that the note

previously heard (from S) disappears

- —
KEYBOARD

completely, and the new note (from the
neon-lamp) is alone heard, as a tone of
definite quality. Further, this quality
remains practically unchanged for changes of pitch
(neon lamp circuit) so long as the frequency of
S (the ‘ toneformer’’) remains unchanged, but
changes strikingly when the condenser in S is varied;
for example, a low-frequency tone-former suggests a
bassoon, a certain higher frequency a clarinet, another
higher still a trumpet, and so omn, the pitch of the note
(neon lamp circuit) remaining unchanged.

The damping of S affects the quality differently, slight
damping giving shrill and rather acid effects, while

g

Fig. 1.—An experimental arrangement in which, changes of
frequency can be made in the Neon circuit and in the circuit
marked S.

'S

heavier damping gives a more rounded note; in this
connection, Dr. Trautwein has a very interesting excur-
sion on the relative qualities of good and bad violins
and the possibility of explaining them by similar damp-
ing effects in the ‘‘tone-formers’’ produced.

It must be realised that it is only possible here to give
the main points of the theory; many practical details,
and -especially many -striking suggestions, must be
omitted or touched on merely in passing—among such
is a note on-loud speakeér resonances, to the effect that
their detrimental effect is' less in exaggerating certain

notes than in tendlng to produce ‘‘tone-formers,’”’ and
[ 4 @.r’
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Fig. 2.—A more fully developed scheme.

speech was developed when the ability to hold the tomne-
former frequency steady appeared.

Another experiment with the simple circuit of Fig. 1
is to keep the fundamental frequency steady and alter
the tone-former frequency slowly by means of the con-
denser in.the circuit S. So long as this is being changed
the ear can distinctly hear the fwo notes-and follow the
change in pitch of the tone-former, but as soon as this
is left steady the ear loses this upper tone and instead
receives the *“ quality ’’ effect. (So Dr. Trautwein states;
personally, I have found that the effect of the two notes
may persist for an appreciable time after the tone-former
is left steady, especially if the attention is concentrated
onit. The moment of its disappearance is quite definite
and it seems to go with a jump; the nearest parallel is
the optical illusion of the black and white cubes which
suddenly change from projecting corners to receding
ones. No doubt the personal element enters very largely
here.) On the other hand, step-by-step changes of the
tone-former frequency give the effect of various instru-
ments playing in turn.. If both the pitch and the tone-
former frequencies be altered simultaneously, the former
step-by-step and the latter continuously, what Dr. Traut-
wein calls a “‘ peculiar’’ effect-is produced. After hear-
ing it one realises that no word exists strong enough to
describe it, so “‘peculiar’’ may serve as well as any
other; his_suggestion that it may be usable in music
opens up a perspective of fresh possibilities, or of fresh
horrors, according to -one’s musical tastes.

An Ingenious Volume Control.

Fig. 2 shows, in a simplified form, a more fully de-
veloped instrument ; the complete diagram is in the book
quoted.

As a practical point it may be mentioned that suit-
able neon lamps are somewhat difficult to find; as a
rule they 'are constructed so that the illumination and
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Neon Musical Oscillator.—

extinction voltages are well apart, whereas for our pur-
poses we want them close together. Those made for
lightning protection are often suitable; the writer used
an American make of this type (Dr. Trautwein has been
kind enough to inform me that neon lamps made by
Philips are suitable.

It should be noted that in the apparatus of Fig. 2 the
actual playing is not done by means of the resistance R,
or the condenser C,, but by pressing down the stretched
resistance-wire of the ‘“keyboard” to touch the bar
below it, this altering the

DECEMBER 10th, 1930.

which the finger does not directly touch the ““key-
board *’ wire, but presses it down through another mefal
band stretched parallel to and in mechanical contact
with it, but électrically isolated. In this case the resist-
ance of the human body is used to control the volume,
according to the amount of pressure exerted by the finger
on the metal band (Fig. 3), this in turn acting on the
grid potential of the last valve of Fig. 2. In this way
one finger suffices, and it is thus possible to play more
than one note at a time by having various instruments,
each with its own ‘‘keyboard’’ and putting these
: close to one another.

internal resistance of the
triode ; one reason of this is
so that the distances on the
‘““key-board”’ may be the
same for a given .interval |
throughout the range—were
the wire used directly, the

CONNECTING
BRACELET

The control of quality
m while playing can be made
by having a multiplicity, of
fixed condensers in the cir-
| cuit S, controlled by con-
Jijt tacts like organ stops; but
a more interesting method

fingering at one end would

is to make it possible to dis-

be very crowded, unless a

INSULATION place the ‘‘key-boaid’’

special tapered resistance
were used. It will also be
noted that when the wire
is not depressed the full grid-battery voltage is applied,
thus completely blocking the valve; there is thus not
the difficulty here in avoiding legato effects that occurs
with some earlier instruments, though, of coutse, such
effects can be produced when desired by sliding- the
finger along the wire while keeping it depressed.
Volume is controlled in the usual way, in the amplifier
that follows the circuit of Fig. 2. Several Interesting
methods for using this control when playing are dis-
cussed, of which perhaps the most useful is that in

horizontally, towards or

Fig. 3.—Volume control by the resistance of the human body. away from the player,

: making this movement
actuate the variable condenser in S. .
The first public demonstration of the ** Trautonium,”’
as the instrument is called, took place at the Hochschiile
fiir Musik, Berlin, on November 18th, Dr. Trautwein
lecturing and Hindemith, Rudolph Schmidt and Oskar
Sala playing solos and trios. The last-named (the most
skilled Trautonium player of to-day) also demonstrated
the possibilities of the instrument.  On November 3oth
a broadcast from the Berlin station was arranged, the
Trautonium playing direct into the modulator circuit.

THE PROBLEM OF MATCHING

VALVE AND LOUD SPEAKER.

Ch-oosing the Correct Impedance.

WHEN calculating the correct value of loud

speaker impedance to use in connection with

a given output valve or valves, it must not be
forgotten' that if valves are connected in parallel the
resultant A.C. resistance will be equal to the A.C. resist-
ance of any one of them divided by the number of
valves used, it being assumed, of course, that all valves
have the same characteristics. When valves are con-
nected in push-pull, however, their individual values
of A.C. resistance are additive. An endeavour should
always be made to make the loud speaker impedance
approximately double the A.C. resistance figure for the
output valve or valves. This statement requires quali-
tying since, of course, the impedance of a loud speaker
varies with frequency. The frequency which should
be taken in connection with the statement made above
should be that of middle C, which is 256 cycles per

second. It is necessary, therefore, to ascertain the loud

speaker impedance at this frequency or at the nearest
round figure to' this frequency. By thus ‘“matching *’

the loud speaker impedance, maximum power trans-

ference from the output valve to loud speaker will take
place at this frequency, and it will be found that, in
®

the case of nearly all moving-iron loud speakers, if this
is done the most pleasing results will be obtained.

In cases where more than one loud speaker is to be
operated from the same output valve or valves, it must
not be forgotten that if the loud speakers are connected
in series their impedances must be added together and
the resultant figure must be taken for the basis of our
calculations. If they are connected in parallel and are
all of the same value it is necessary to divide the im-
pedance of one of them by the number of loud speakers
employed, as in the case of output valves previously
discussed.

. Transformer Ratio.

In cases where the impedance of the loud speaker is
very low, or in cases where a large number of parallel
loud speakers are used, it is necessary to use a step-
down transformer of suitable type. Provided that the
correct ratio is chosen the result is as though -the im-
pedance of the loud speaker had been actually increased
to the required value. A transformer will have the effect
of ‘‘raising** the loud speaker impedance by an amount
which is equal to the square of the ratio.
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Microphonic noises

definitely eliminated by

Seven point suspension

RIp

method of seven point suspension. The ‘. ‘
diagram shows the four insulated hooks N, 7 /y/ / -
which secure the filament in position and WM}I; ," ‘,‘/ ; '_

damp out any tendency to vibration. The 6L IRy - | 9

HE cause of microphonic noises in a //{ j \\\\\\\\
TReceiving Set is generally to be found ( ({(( W )
in a faulty Detector Valve. Usually it is ||\ I ‘|rv f
due to filament vibration. The new Cossor ' i g !
Detector Valve (210 Det.) has been specially | _5 | ’/// /,'
designed to overcome this fault. Filament 4 % 1 If" I
vibration is rendered impossible by a new Ri=esal] /// //

use of this “ steep slope ” Cossor Detector
Valve not only eliminates microphonic
noises, but ensures great volume with
¢ exceptional purity of tone.

THE NEW

The New Cossor 210
DET., 2 volts, ‘1 amp.
Impedance 13,000.
Amplification Factor 15.
Mutual Conductance

We have just issued a
novel circulay Station
Chart which gives
identification  details
of nearly 50 stations
and space is provided
for entering  your
own dial readings.
Price 2d. each, they

113 m.a./v. Normal are obtainable from
working Anode Volt. t;uy Wwe}es; ﬁ.iSh%:
age 90.150. . n case o LIcuily
re. ... 86 DETECTOR VALVE s

) I,elier ks < Station Char!
DEFINITELY FREE FROM MICROPHONIC NOISES

4. C. Cossor Ltd., Highbury Grove, London, N.s.
B23 Advertisements for *“ The Wueless Wo;ld

ave only accepted from firms we believe to be thoroughly reliable.
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Bigger, Better, Cheaper Power
Nothing to run down—no costly replacements—
only a few shillings a year for current. Almost
any set converted in.a moment to A.C. Mains
operation without altering a single wire by

The Six-Sixty A.C. All Mains

Conversion Equipment

Supplies H.T., L.T. and Grid Bias at a fraction
of the cost of batteries—takes no more room. Power
Unit only £6 : 6 : 0. Complete Conversion Equlp—
ment from £8 :5 :0, includes Power Unit, 5/4 pin
Valve-Holder Adaptors and a set of SIX-SIXTY A.C.
VALVES to suit your circuit, giving added range and
a large distortionless output.

Six=-Sixty Valves

(A.C. or D.C.) are unsurpassed for efficiency and
are standard replacements in any set.

Write for FREE BOOKLET giving full particulars
of the above and of the whole Six-Sixty Range.

""'""lllll ""“l ""HI[ |I||"'"mmm """"IIII "‘lllm 44 L "'“III" N4
N "" "n 4 lln " ‘I llllm!!.m;”" m ..nl||m"’lll,llmm h' . ”

Six-Sixty Radio Co., Ltd., Six-Sixty House, 17/18, Rathbone Place, Oxford Street, London, W.1. Tel.

: Museum 6116/7.

SUPERSEDED
THE
MOVING COIL

The Speaker which will abolish all
balanced armature speakers . . . which
brings home the truth . .. which gives
reproduction that is ‘‘ Realism ™ ...
which meets the demand of the
discriminating *.Radio ’* user who is
determined to get the best. .. it is
extremely sensitive, and wnll give
adequate volume even when used on a
2 Valve Set it fitted with a " Power **
or “Pentode '* Valve.

It is all British and is guaranteed 12
months.

Chassis complete, £3-10-0. Standard
Cabinet, £5-10-0. De Luxe Cabinet
£6-10-0.  Futurist Cabinet, £7-0-0

" Flat Pocket Tin

50 for 2 /6 ' Ask your dealer for a demonstration
. e

Aliodbive Alin:  coneining PATENTS and Patent Applications.

100+%-4/10

150 for 7/3 -

NC.C13

Vs

Scottish Distributor: Me. Michael Black, 184 Wast Georgs St., Glasgow.

Mention of **The Wireless World.” when wriling to advertisers, will ensure prompt attention. B24
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MAINTAINING A BALANCE.

In the ‘“ Hints and Tips *’ section
of The Wireless World of November
26th, attention was called to the
danger of introducing shortcircuits
across grid bias cells in cases where
a ganged condenser—with metaltic-
ally . connected rotors—is used in
conjunction with battery-operated
valves. The conclusion was reached:
that, in constructing an up-to-date
receiver embodying an input filter,
it is often as well to adopt grid cir-
cuit arrangements that have proved
successful in mains-driven sets.

With reference to Fig. 3 of that
paragraph, it may have been noticed
that a fixed condenser was shown as
being connected in the tuned detector
grid circuit. This condenser should
have the same capacity as C, (which
is common to the other two oscil-
latory circuits), and it is inserted
merely to ensure that the incidental
capacities across each inductance may
be as nearly equal as possible, Itis
only by taking precautions of this
sort that a really successful ‘‘single
knob’’ system of tuning may be
evolved.

Simplified Aids
to Better Recepfion.

be used as part of the grid bias feed
system, as shown in the accompany-
ing diagram, Fig. 1. The appro-
priate connections for an anode bend
detector are indicated in this dia-
gram; when grid rectification is
employed, there is, of course, no
difficulty in obtaining the correct
operating conditions, as the grid is
insulated by its series condenser, and
any desired operating potential may
be impressed through the leak.

Q000

SCREENS AND COILS.

It is now generally agreed that
there was at one time a tendency to
over-estimate the .minimum spacing
advisable between coils and screens,

SAT

Fig. 1.—Grid bias system for 2 H.F. stages followed bi' an anode bend detector.
The condenser rotors may be earthed, and the first by-pass condenser (C) may be
the coupling condenser of a filter. Decoupling resistances are marked R.

When balancing condensers must

.of necessity be inserted in an H.F.

intervalve circuit, it is as well to
make these otherwise profitless com-
ponents do as much useful work as
possible. In a battery set they may

B 25

and that the arbitrary limit of rjin.
then fixed need only be insisted upon
when highly-efficient inductances of
large physical dimensions are em-
ployed in circuits where no efforts

are spared to minimise incidental
[ N

losses. But it should not be forgotten
that the close proximity of metal
work has another effect besides that

.of introducing resistance; it also re-

duces the inductance value of ‘the
coil. In cases where insufficient
clearances are allowed, a winding, in
conjunction with the value of con-
denser capacity for which it is in-
tended, may be found inadequate for
covering the normal broadcast wave-
band unless a number of turns be
added to it.
0000
SCREENING GRID VOLTAGE.

Many mains-driven receivers are
provided with a critical adjustment
for regulating voltage supply to the
scréening. grid of the high-frequency
amplifying valve, or else there is a
similar control in the eliminator from
which the receiver is fed. When loud
signals are being received, or when
the H.F. valve is in an unnaturally
sensitive condition, due to the fact
that it is not very far from the point
of self-oscillation, it is none too easy
to make the precise adjustment giv-
ing maximum real magnification. It
is recommended that this operation
should be carried out when listening
to a strong signal made artificially
weak by detuning grid and plate cir-
cuits. Under these conditions, with-
out any disturbing factors, it is easy
to determine the best setting.

0000
POWER AND LIGHTING CIRCUITS.

It cannot always be assumed that
the voltage of domestic lighting and
power circuits is identical, and, be-
fore transferring the connections of
a mains-driven receiver from one to
the other, it is wise to verify this
point, either by examining the
meters or by enquiring at the local
supply company’s office.

A “case recently came to the
writer's knowledge where current
for lighting was supplied at Iro
volts, and for power at 220 volts;
the power transformer. of the re-
ceiver was.designed for the low pres-
sure, and' considerable harm was
done by connecting it inadvertently
to a high-voltage power point




“GOOD > COILS AND SELECTIVITY,
Attention has ' recently been
drawn to the fact that the insertion
of a coil of exceptionally low H.F.
resistance in the anode circuit of -an
H.F. valve may have an effect on
selectivity which is exactly opposite
to that to be expected. But al-
though interference may -actually be

increased by using a tuned circuit
of abnormally high efficiency, it.

must be remembered that this effect
is likely to be evident only when
the total dynamic resistance of the

tuned circuit is inserted in series with:

the H.F. valve anode. A good coil
may still be used with advantage,
from the point of view of selectivity,
if it is suitably connected as a tuned
grid inductance or as an H.F. trans-
former secondary. To prevent the
transference of an unduly high pro-
portion of the total of dynamic re-
sistance, the coupling must be
loosened. This can be arranged in

the case of the tuned grid circuit by

““tapping down’’ the anode connec-
tion to a point remote from the high-
potential end of the coil. 1In deal-
ing with a transformer, the corre-
sponding procedure is to remove
primary turns.

It is inevitable that a reduction
in coupling below the value neces-
sary to give stability and adequate
selectivity under conditions where
very small inpufs are to be dealt
with will be accompanied by a fall-
ing-off in amplification; by carry-
ing this matter to its logical conclu-
sion, one sees another argument in
favour of obtaining as much selec-
tivity as is possible before the first
valve—in other words, of adopting
the principle of pre-selection.

0000

LEAKAGE AND < HUM.”

It ‘has been stated in thesé notes
that “hum’’ may be" produced in
an A:C. mains driven receiver if an
excessively high capacity exists be-

tween the high-tension secondary:

and the output filament winding of
the power transformer. Some readers
seem to be uncertain as to how this

trouble is brought about ; it is hoped.

that the skeleton diagram given in
Fig. 2 will make the matter clear to
them. This circuit shows the essen-
tials of an output stage of the type
in question, and the stray capacity
between the "transformer windings

Wireless
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which may be responsible for the
trouble is indicated in dotted lines.
It will be seen that voltages de-
veloped between the end of the H.T.
winding and the centre point are
transferred via the capacity in ques-
tion across the grid bias resistance
R,, and so to the grid circuit of the
output valve. These voltages may
be sufficiently great to cause hum
in spite of the presence of the usual
decoupling resistance R, with its by-
pass_condenser C. -
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When provision is made for chang-
ing the width of the resonance curve
it is possible to adapt the receiver
to the needs of the moment, and, by
sacrificing some of the higher modu-
lation frequencies, to receive sta-
tions that might otherwise be inter-
fered with to an unnecessary extent.

It is well known that the use of
a filter circuit involves an appre-
ciable—but, fortunately, not very
serious—sacrifice of signal voltage.
A further advantage of wvariable

Fig. 2.—How A.C. voltages may be transferred to an output valve grid circuit
tbrough capacity leakages betwecen power transformer windings.

As a rule, the trouble may be over-
come by connecting a large con-
denser (of 2 or 4 mfds.) across, the
bias resistance as shown in the dia-
gram, where this extra condenser is
marked C,: Further, to ensure an
adequate reduction of A.C. voltage,
it .may be necessary to fit a de-
coupling resistance R of higher value
than usual; as a rule this will not
have- any harmful effect as regards

the general performance of the re-

ceiver. .

. co0O0

VARIABLY COUPLED FILTERS.

For operation by the non-technical
listener, a fixed coupling between the
two elements of a band-pass filter is
highly desirable, but for the well-
informed wireless user, who is well

capable of making ‘adjustments in- -
telligently, it is possible to make out _

‘a good case for variable coupling.
[ W

coupling is that it enables the filter
to be so adjusted that the optimum
transference of energy between its
circuits is produced, and thus losses
of intensity may be largely avoided.

Of the various possible methods
of linkage that are available, it
seems likely that the use of a very
small condenser between the high-
potential end of the tuned circuits
is the most convenient when vari-
able coupling is desired. A con-
denser with a very low minimum
value—not more than 2 or 3 micro-
microfarads—should be chosen: Its
maximum capacity need not exceed
some 20 micro-microfarads as a
general rule. Very special attention
should be paid to screening when
this method is employed, and elec-
trostatic coupling between the tun-
ing condenser units should be
specially avoided.
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By Our - Special Correspendent.

Tests for Gift Sets.—Christmas Day Gramophone Recital.—Grand Good Night—Regional
Problems.—Telzvision Transmissions to Continue.—The Interval Signal.

Yuletide Test Transmissions.

For the first time in the history of the
Christmas festival, test transmissions are
to take place on December 25th next for
the special benefit of the lucky people who
have been given wireless sets as
Christmas presents.

From 12 noon to 3 p.m. on Christmas
Day a continuous gramophone recital will
be given at the Midland Regional station.
To enable listeners to submit their new
receivers to the acid {est every type of
record will be broadcast.

- cooo0C
Special Concession.

The * unfortunates ” who must make
the most of old sets will also be allowed
to listen.

0000
No Distriet Visiting.

There is no truth in the rumour that
the Postmaster-General and his assistants
will  pay house-to-house visits on
Christmas Day.

0000
America to Relay Christmas Service.

The short studio service on Christmas
evening which is to be conducted by Rev.
J. A Mayo, Rector of Whitechapel, will
be relayed by the Columbia Broadcasting
Company of America.

Mr. Mayo was the first broadcasting
parsou in Great -Britain, his first broadcast
having taken place from the stndio in
Marconi House at Christmas, 1922

0coo0

No News.

Unless some. event of national import-
ance occurs, therée will. be no news
bulletins broadeast on Christmas Day.

Dance music will be broadcast until
1 a.m. on Boxing Day.

0000
Good Night!

Mr. J. C. Stobart, whose ¢ Grand Good
Night’” has become an annual feature on
New Year’s Eve, has undertaken to pre-
pare- another salutation to the world for
delivery on December 3lst.

Listeners will also be taken on an
imaginary trip round the globe.

0000

¢ QOther Matters.””

No giant intellect seems to have lighted

on and analysed a cerfain statement made
R27

in Parliament by Mr. Lees-Smith, the
Postmaster-General, on December 1st. In
reply to questions regarding the proposed
subsidy for opera, the P.M.G. said it was
probable that the supplementary. agree-
ment between the B.B.C. and the Post
Office would deal with other mattérs
besides grand opera. i
o000

Possibilities.

No one bothered -to ask for further
details as to the connotation of the term
¢ other matters ”*; whether it referred to
such diverse items as the proposed
National Theatre or to television, or
whether it was merely a synonym for
““anything under the sun, barring
opera.” i

000O0
A Special Grant?

Actually I understand that the P.)M.G.
had in mind an application which the

B.B.C. has made for a special grant of
£200,000 for the development of the
Regional Scheme.

With engaging frankuess, the Corpora-
tion has already explained in its Year
Book that the time is approaching when
its revenue and capital expenditure are
bound to exceed greatly its present finan-
cial resources. Some of the existing
limitations on the Corporation’s resources
must be overcome, it is pleaded, if pro-

gress is not to be hindered.

co0CcO

No Immediate Financial Strain.

If the £200,000 can be obtained, the
B.B.C, feels that the Regional Scheme
will be assured. I understand that finan-
cial considerations are not impeding the
work at the present moment.

Northern Regional should be operating
a twin-wave service by next March, while
work on the Scottish Regional may be
expected to begin shortly.

HOW THEY DO IT IN MUNICH. The ‘ microphone reporter '’ giving a running
commentary on his visit to the famous Deutsches. Museum. in Munich. He is se:n

P

discussing an exhibit with the ‘curator.
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The Scottish Regional,

The difficulties regarding ‘the Falkirk
site relate to the purchase terms, but
observers would not be surprised if the
negotiations were concluded within . a
week or twn.

Tenders for the preliminary constiuc-
tional work have already been obtained.
o000
Television in the New Year. il

Tales have been going the rounds that
the B.B.C. is casting its eye on foreign
systems of television, but I understand
that they are true only to the extent that
Savoy Hill endeavours to keep: informed
as to all developments affecting broadcast-
ing, whether British or foreign.

‘There is not the slightest suggestion
that the Baird experiments are to- be
superseded.

0000
Baird Tests to Continue. )

“ The Baird transmissions are going
on,’” said a B.B.C. official, “and, subject:
to its prior duty as regards the broadcast-
ing services, the B.B.C. will do its best to
help along British television. Arrange-
ments for the Baird television tests
during the New Year are already under
discussion ?

THE INTERVAL SIGNAL. Interest has
been aroused by the B.B.C.'s decision to
use an interval signal. The photograph
shows the apparatus used for the famous
‘‘cuckoo” call at Ljubljana, Yugoslavia,

The Interval Signal. =

Cleuds of mystery are beginning to
enwrap the proposed interval signal.” No
ticking apparatus, I am told, has yet
arrived at Savoy Hill, but this in itself
Is no guarantee that listeners may not be
startled by ticks in the very near future.

0000
Listening *On Tick,”

Anything in the nature of a distinctive
interval signal is repugnant to the B.B.C.
It seems that, like the authorities at the
Rome broadeasting station, Savoy Hill
can conceive of no interval ® signal

Wireless
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thoroughly in keeping with its diguity.
Cuckoo calls, gongs and rattles are sug-
gestive of the nursery. There are even
fears, I believe, that the clock ticlk will
vulgarly suggest. that some listeners have
not paid their licence fee. -

0000
The Giants Capitulate.

Broadeasting" has made two conquests
in the last few days by the inclusion in
the programmes of those two great
singers, Peter Dawson and John
McCormack. How many listeners hearing
these two realised that neither haq
broadcast before ? 3

000O
Rivalry in Scotland.

At last the B.B.C. has recognised
Edinburgh as the capital of Scotland.
The opening of the Scottish * Broadeast-
ing House '’ on November 20th, contain-
ing the largest studio in Great Britain, is
proof of this.

. Broadcast rivalry has always been
keen between Glasgow and Edinburgh,
and the fact that the Clydeside city now
takes second place is not likely to diminish
the antagonism.

0000
Heard at Hogsmorton. ]

Gillie Potter states that lLe will begin
on December 12th a new series of talks
entitled “ Heard at Hogsmorton.”” In
these talks, he aims, so he says, ‘‘to tell
the truth,” and the first of the series
will deal with “The Twuth about
Russia.”

Lest Gillie’s announcement should ‘he
regarded too seriously, it should be ex-
plained that he is to take part in a
harmless vaudeville programme on the
regional wavelengths.

Other well-known artistes ‘who are
broadcasting that evening are Ronald
Gourlay, Clara Evelyn, the Bayan
Singers, Florence Maiks, and Wilfred
Shine, the two latter collaborating in
¢ Making the Match ** and ‘¢ Courting at
the Cross-Roads.”

o00oCO
Ex-Kaiser as B.B.C. Patron,

The Ex-Kaiser has announced his inten-
tion of listening to the Welsh service
which will be relayed from Aberpergwm
Church, Pont-Neath-Vaughan, in the
National and .Cardiff programmes on
December 21st.

The Rev. J. L. Thomas, who conducts
the service, recently wrote an .account of
his visit to the Ex-Kaiser,at Doorn.

0000
A Gaiety Programme.

Excerpts from ‘“ The Love Race” will
be relayed from the Gaiety Theatre on
December 23rd in the National pro-
gramme. The artistes to be heard by
listeners include Laddie Cliff, Staniey
Lupino, Madge Elliott, Connie Emerald
and Fay Martin.

o00c¢
A Grand Work Rarely Heard.

Few opportunities occur of hearing
Beethoven's great *‘ Missa Solemnis s
therefore, when it is performed at the
B.B.C. Symphony Concert on December
17th, listeners should take the opportunity
of hearing this amazing work.

The soloists will be May Busby, Muriel
Brunskill, Parry Jones and Horacé

"l
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Stevens. The National Chorus will also
take part, and the conductor will be
Hermann Scherchen.

soca
Still Going Strong.

One of the most worthy of Scotland’s
musical activities attains its diamond
Jubilee this year. The Glasgow Amateur
Orchestral Society has held an honourable
place for fifty years in Glasgow music,
and many of those who will listen to its
concert from the Glasgow and Aberdeen
stations on December 21st will remember
the admirable work which it has done.
Its present conductor, Mr. J. Peebles
Coun, has had a varied experience.

FUTURE FEA’_.S‘.,URES.

National (261 and 1,554 metres),

DEceMBER 141H.—Religious Service from
St.- Martin-in-the-Fields. .

DECEMBER 16TH.—The Prince of Wales
speaking at-the Annual Banquet of
the Incorporated Sales Managers’
Aslslociation, relayed from Guild-
hall.

DrcEMBER  17TH.—B.B.C. Symphony Con-
cert, relayed from Queen’s Hall.
DECEMBER 18TH.—'* The Flowers are Not
for You to Pick,”” a 'play for tle

microphone by Tyrone Guihrie.

DECEMBER 19TH.—** The Messial,” by the
Philharmonic  Choir, relayed from
the Royal Albert Hall.

DECEMBER 20tH.—Running commentary
on the second half of the Associa-
tion Football Match, Arsenal v.
Newcastle United, relayed from the
Arsenal Football Ground, Highbury.

National (1,554 metres only).

DECEMBER  15TH.—Commemoration  Ser-
vice, relayed from King's College.

DEeceMBER 17TH—Symphony Concert from
the Pavilion, Bournemouth.

DECEMBER 20TH.—A Carol Concert by the
Royal Choral Society, relayed from
the Royal Albert Hall.

London Regional.

DECEMBER 14TH.—Symphony Concert.

DECEMBER 15TH.—Brass Band (Concert
(from Newcastle).

DECEMBER 16TH.—Concert by the Choral
and Orchestral Union of Glasgow, re-
layed from the St. Andrew’s Hall
(from Glasgow).

DrCEMBER  17TH.—Polish National Pro-

. gramme, relayed from Warsaw.

DEecEMBER 197H.—'* The Flowers are Not
for You to Pick,” a play for the
microphone by Tyrone Guthrie.

DrCEMBER 20TH.—Vaudeville progranime.

Midland Regional.

DECEMBER  14TH.—Excerpts from Bach's
* Christmas Oratorio,” relayed from
Malvern College, Malvern.

DECEMBER  16TH.—Programme of Folk
Songs and Dances.

DEecEMBER 18TH.—Carol Service from St.
Martin’s .Parish Church, Birming-
ham,

DEcEMBER  20TH.—Programme of Folk
Songs of the Manx, arranged and
introduced by Dr. James Lyon.

West. Regional (Cardiff).

DEcEMBER  156TH.—* Hard -Graft,” by
Wally Bishop, feature programme.

DECEMBER  16TH.—Orchestral programme
relayed from the Patti Pavilion,
Swansea.

DECEMBER 20TH.—A Cliristmas Concert,
relayed from The Assembly Roou,
City Ilall. )

North Regional (Manchester and Leeds).

DecEMBER 15TH.—Choral and Orchestral
concert. . _ .

DeceEmBeR 16TH.—** Footlights,” orcliestral
‘programme of Romance, Comedy and
Drama from Famous Musical (Come-
dies.

DECEMBER 20tH.—** The Ship,” a play in
three acts, by St. John Ervine.

Glasgow.

DECEMBER 19TH.—A Scottish Concert.
Belfast.

DeCEMBER 14TH.—A Carillon recital.
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by Tree Graodl

HE so-called festive season is
now hard upon us, and every-
’ where our female friends and

relatives are engaged in their annual
occupation of choosing for us socks

and ties of ghastly hue which we

‘must perforce wear until we can have
a convenient accident with the accu-
mulator acid. Our male friends with
an air of conscious superiority are
probably engaged in choosing for us
perfectly useless wireless gadgets,
useless, that is, to us. Last year I
well remember an uncle of mine who
is usually described on the charge
sheet as being of no fixed abode,
presented me with a kit of parts of
American origin which the label on
the box said could be assembled in
half an hour by a child, the only
tools necessary being the kitchen
poker and a coal hammer, or some-
thing like that ; the latter implement
was presumably to be used after
assembly. Fortunately, I was able
to trade it with a neighbour for a
rattling good high-resistance volt-
meter with which a well-meaning but
misguided aunt had endowed him.
He went away quite cheerfully under
the firm impression that he had got
the better of me, and so everybody
was happy.

Things do not always turn out so
fortunately, however, and at this
time of the year, amid the. usual
avalanche of bills, final demands and

impassioned appeals from the rate-
collector which the postman thrusts
through my letter-box every morn-
ing, there is usually a number of
letters from relatives and so-called
friends. asking my advice on what
would ‘be the most suitable thing to
present to Oscillating Oswald. This
year I intend to save my note-paper
by giving my advice

publicly by the kind per-

mission of the Editor.

Incidentally, all friends /6/’;

and relatives who read
this might make a note of
the fact that I am myself
not averse to receiving a
gift. My soul is at pre-
sent craving for a certain
moving-coil loud speaker

which is too expensive 7
for me to buy. My heart
is so set on this particular
instrument that if I do not
get it I fear that I shall
have to resort to the rather low-down
trick of substituting Mrs. Free Grid’s
pearl necklace by a ‘“ Woolworth *’
(she would never know the differ-
ence, and, indeed, my only fear is
lest it be a ‘“ Woolworth ’’ already),

or of extracting coin of the realm
from the money boxes of all the little

““ Grid Leaks,”’ by -the old trick of

using a table knife in the manner so
well known to some of us in the days
of our youth.

The Buyers’ Guide.
And now for fourpenn’orth of ad-
vice, as the reader said to The Wire-

Department. Make it a
rule never to send a radio

found out something

recipient alréady pos-
sesscs. Such information
can usually be obtained
from the local bailiff, “or
cven the = pawnbroker.

less World Information

gift unless you have first

about what the intended

Failing everything else’
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the neighbours would, I feel sure,
be only too ready to oblige. It is
quite. useless, and, indeed, a direct
incitement to grand larceny, to give
a man a power pentode unless he
already has an eliminator capable
of supplying the necessary volts and
milliamperes. Equally it is foolish
and a deliberate incentive to the use
of “‘insulting words and behaviour
whereby a breach of the peace might
have been occasioned’ to give a
four-and-sixpenny voltmeter to any
local expert who is known to indulge
in the secret vice of reading the Q.
and A. columns of The Wireless
World stealthily at night after his
last client has departed. A moving-
coil loud speaker given to a man not

Y0 W AR SRS =
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possessing a valve set is like a red
rag to a bull, whilst, on the other
hand, the gift of a suitable set of
valves just after the high-tension
battery has been' accidentally con-
nected to the L.T. terminals of the
set would melt the heart of an
Editor, and a timely gift in similar
circumstances has been known to
cause wireless set designers to cry
like humani beings.

To the housewife anxious to please
her radio-minded family I would
say fill the Christmas pudding this
year with a fair sprinkling of minia-
ture fuse lamps instead of with six-
pences, and note their faces regis-
tering delighted surprise—as the
American put it—when they bite
upon - these toothsome delicacies.
Nor must we forget the disgruntled
next-door . neighbours; what could
be so redolent of that old-world
chivalry which radio has done. so
much to destroy as a postal order
for 2s.? this representing the cost of
the summons which they have been
threatening to take out against us
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Unbiased. —
all the year for committing: a
nuisance with our loud speaker.

To fathers who are thinking of
making a receiver for their young
hopefuls I would utter a special
word of warning lest the.fate which
recently overtook a friend of mine
befall them also. He, poor soul,
spent many evenings constructing a
wireless receiver which he intended
as a birthday offering. Unfortu-
nately, he was unaware that his off-
spring was an ardent reader of The
Wireless World, and so he foolishly
included anode. bend rectification in
the design, thinking that he would
get away with this anachronism.
When the great day arrived, how-
ever, he speedily wilted under the
scornful glance of his son and heir,
and there was nothing left for him
to do but to hang his head shame-
facedly and murmur, ‘I done it"’
in imitation of one of the classic
figures of history.

The Calibrated Canine.

In my mail—as the Americans put
it—the other morning was a letter
from a man who for want of some-
thing better to do had been reading
some remarks I made not so very
long ago concerning peculiar causes
of distortion in high-powered ampli-
fiers. He was interested chiefly in
the detrimental effect on quality
which is produced when the ampli-
fier is oscillating at a frequency just
above the normal range of audibility,
and had, so he asserted, quite acci-
dentally discovered an entirely novel
method of diagnosing the trouble
immediately it started. He had
been puzzled for some considerable
time by the fact that his dog, an
animal of unknown vintage, set up
a mournful howl at times, and, since
careful observation showed him that
this did not always coincide with
the broadcasting of a certain type of
music beloved of the B.B.C., he was
at a loss to account for it.

One day, however, a perfectly
simple, but nevertheless astounding,
explanation occurred to him, and
hasty work in his modest laboratory
confirmed his worst suspicions. His
investigations showed him that his
amplifier was prone to go into self-
oscillation at a frequency somewhere
round about 12,000 cycles, and this
apparently had an irritating effect

Wireless
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upon that which he terms his dog’s
‘“auditory perceptions.”” A varied
assortment of dogs was hastily col-
lected from neighbours, but they
appeared unresponsive.

The conclusion he draws from this
phenomenon is that his dog must bé
a specially gifted animal, and worth.

¢ ... dogs guaranteed to resonate at
certain frequencies . . ."’
its weight in grid leaks. T have
written to him, however, pointing
out the fact that in my opinion it is
more likely that the lack of response
from the other dogs was due to the
fact that they were resonant to
different frequencies. I have sug-
gested to him that he puts the whole
case into the hands of the Radio Re-
search Board, who would, judging
from my knowledge of them, just
revel in investigating a case of this
kind. Probably by pooling. their
knowledge and resources with the

Dog Breeders’ Association they could:

eventually produce dogs guaranteed
to resonate at certain frequencies
with a very small percentage of
error ; indeed, they might even un-
dertake to calibrate our own domes-
tic pets, and I can foresee the day
when the Radio Doctor will be fur-
tively going about with a truly hang-
dog expression, dragging on a lead
this latest addition to his collection
of meters and other paraphernalia.

Rais!

Ft so happened that in the course
of conversation with the engineer in
charge of the municipal power
station in one of our northern
boroughs I retailed the anecdote of
the “resonant dog. He thereupon
asked me in all seriousness whether
I could tell him why rats often
attack A.C. mains in the cellar of a
house but invariably leave D.C.
mains severely alone. I had to admit
I was not even aware of this re-

> s

‘why dust settles more
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markable discrimination on the part
of these sagacious rodents. Now I
am perfectly aware of the fact that
rats in search of liquid refreshment
after closing hours, and when other
sources are not readily available,
will often gnaw through lead water-
pipes—presumably they have long
ago learnt to attach the same signi-
ficance to the sound of water passing
through a pipe as some of us have
to associate with the fizzing of a
syphon. I suggested to him, there-
fore, that owing to an acute sense of
hearing these animals were able to
detect a faint 50-cycle hum in the
case of A.C. mains, and that they
confused this sound with that of the
water-pipe.

He rightly reminded me, how-
ever, that an electric main carrying
A.C. could only waggle itself at the
frequency of the current passing
through it if it had some external
magnetic field to react with, such,
for instance, as could be supplied by
even a ‘* Woolworth’’ magnet. He
suggested that the alternating. cur-
rent produced a super audible
‘““sound "’—pardon the paradox—
which was received by the rat
through the medium of its whiskers:
At any rate, whatever be the expla-
nation, conversation with other en-
gineers of wide experience.in these
matters has convinced me that this
is a solid fact, and not a mere flight
of fancy on his part. If anyone can
think of a feasible explanation I
should be glad if they would com-
municate with me c/o the Editor.
So far as I am aware, however, no
one has yet explained :

readily on a negative
than on a positive main.
My soul thirsts for in-
formation on this point i
also.

¢, . . remarkable discrimination on the

part of these sagacious rodents . . .”

‘B 30
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RELAYING MOROCCO.
As the result of an agreement between

Radio Toulouse and Rabat, Morocco, the-

short-wave transmissions -from the latter
station will be rebroadcast every Saturday
from Toulouse.
0000
FRANCE’'S COLONIAL STATION.

The new short-wave station destined for
communication between France and her
Colonies is approaching completion. It
will be installed at Pontoise, near Paris,
and will probably begin its trial tests dur-
ing next January. It will be officially
opened, if these tests go well, in February.

The aerial power will be 30kW., and it
is hoped that the station will be heard in
all the French Colonies of the world.

" 0000
EXHIBITION IN SHEFFIELD.

A Radio Exhibition will be opened to-
day (Wednesday) at the Victoria Hall,
Sheffield, lasting for three days. -Admis-
sion will be free, and, we understand, -the
local dealers and experimenters have sent
many interesting exhibits, including a
model electric railway controlled by photo-
electric ‘means.

0000
RAIDS ON ITALIAN PIRATES.
The Italian authorities are making

strenuous efforts to suppress unlicensed re-
ceivers and transmitters. Not only have
the police the right to search private
dwellings if they suspect that they har-
bour unlicensed veceivers, but it is stated
that a’ wireless dealer may not even sell
a battery to a customer unless he can pro-
duce his listener’s licence.
cocoo
DIRECT RADIO-TELEPHONE TO
SOUTH AMERICA,

The Postmaster-General stated in the
House of Commons that he hoped to pro-
vide a direct telephone service, within
the next two or three weeks, with Argen-
tinn. This service will also afford com
munication with Uruguay and Chile by
means of land lines from Buenos Aires.
He was also considering the question of
direct telephone communication  with
Brazil.

0000
PENALTIES FOR *‘“ MAN-MADE
STATIC.”

Belgium seems deterniined to stamp
ouf, as far as possible, all interferences to
listeners caused' by industrial ‘motors.
We hear that’ several towns have begun
a campaign against ‘‘ man-made statics,’
and the municipality of Ciney in the pro-
vince of Namur has warned every
possessor of electric apparatus that he is
bound to put it, and keep it, in such a
state as to cause no trouble to wireless
reception. A maximum penalty of seven
days in gaol may be inflicted on those
who transgress a second time. Our
correspondent: tells us that similar
measures are being taken in other towns.

Q00O

SARDINIA AND THE MAINLAND.

Radiotelephonic  communication  be-
tween Sardinia and the Continent has
now been in operation for a month. - It
is stated that it is impossible to intercept
communication between the island and
Ttaly.

B 3I

Events of the Week

in Brief Review.

_RADIO VITUS RESUMES.
_Rzldlo Vitus is now installed"at Romain-
ville, near Paris, and is transmitting on

316 metres.
o000O

LOUD. SPEAKERS IN ST. PAUL'S.

The acoustic properties of St. Paul’s
Cathedral have always proved a source
of difficulty to preachers, few of whom
are able to make themselves heard dis-
tinctly in all parts of the building. Ex-
periments are now being conducted with
amplifiers and loud speakers, whteh, it is
hoped, will result in rendering all parts
of the service clear and distinct to every
member of the congregation throughout
the building.
catgd, and we understand that the engi-
neers are not yet entirely satisfied with

the results.
oocoo

FROM TWO POINTS OF VIEW,

The lament of the pessimist that people
are already becoming weary of broadcast-
ing is strongly negatived by the verdict
of the country readers of a French publi-
cation which recently invited them to
classify, in order of merit and under the
separate heads of’ ‘“Pleasure” and

The problem is compli-
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“ Utility,”” the seven modern inventions
most deserving to be singled out and en-
couraged on account of: their value to
rural residents.

Under the heading of ‘‘Pleasure,”
wireless came in an easy winner, followed
by moetoring, cinema, electric lighting,
the gramophone, cycling and photography.
In the ‘¢ Utility ”’ class wireless was
placed third, being beaten by electric
lighting and water supply, but it still
took precedence of the motor car, the tele

phone and the ‘bicycle.
[oNoReNol

PROPOSED SUPER HIGH-POWER
STATION FOR U.S.A.

In an address given by the Editor of
‘“ Electronics " at the Institute of Radio
Engineers, he predicted that, as a solution
to the problem of clearing the broadcast-
ing ether of its present congestion, the
use of 1,000 kilowatt broadcasting stations
would become a recognised necessity, this
being the only way in which the millions
of listeners scattered in far-off towns and
villages could enjoy an effective- broad-
cast service. :

0000
WIRELESS TRADERS I[N LF.S.

A new Irish radio trade association is
in process of formation, which will, in
addition to looking after the commercial
interests of its members, co-operate with
other Irish radio societies and the authori-
ties in an effort to popularise the use of
broadeasting in the Irish Free State.

A meeting will shortly be held in
Dublin to consider the matter, which, we
understand, has the strong support of the
existing Irish Radio Traders’ Association.

o000
LYONS AMATEURS' VALUABLE
HELP

During the recent landslide at Lyons
where a great number of houses were
swept away, the local Radio Clib

ANOTHER GERMAN GIANT. A model of the new high-power broadcasting station
which opens to-day (Wednesday) at Heilsberg, Eastern Prussia, working on a wave-
length of 276 metres and a power of 75 kilowaits. . Like its companion station at
. ﬁ.:"" - Miihlacker, the new station can increase its output to 120 kilowatts.
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mobilised a conlingent of listeners to
work in co-operation with the 35th Avia-
tion Regiment. Microphones were placed
on the ground on the edge of the de-
yastated region where rescuers were at
work and signalled ‘the faintest crack or
movement in the danger zone, thus giving
timely alarm to the rescue parties and
preventing further loss of life and pro-
perty. A number of local radio dealers
freely supplied the necessary apparatus
for this invaluable service.
(e oo o]
WIRELESS ON TRAINS.

Radio Fer, the company which has
equipped the Paris-Brest line, expects to
have 150 cars complete with wireless in-

Wireless
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early part of 1901 that Marconi located
his Long Island transmitter at what was
then the outskirts of Babylon and: near
the coast line, where his wireless station
might have best communication with in-
coming vessels while they were still some
distance from New York Harbour. Dur-
ing the years that followed the building
was abandoned for larger quarters.
[cNeNe o]
INCREASE OF WIRELESS IMPORTS
INTO ITALY.

Ttaly at one time seemed rather to be
lagging behind her neighbours in the ex-
pansion of her wireless trade, and it is,
therefore, a matter for congratulation to
record that her imports of wireless appa-

-

ARMOURED CAR WIRELESS. The latest type of travelling fort in use by the
R.A.F. The wireless aerial is carried on collapsible metal masts.

stallation and running by the end of this
month.  And by the end-of next year it
is confidently predicted that there will be
at least 500 cars so equipped.

The object of these cars is to provide
continuous telegraphic communication be-
tween passengers on the trains and the
Post Office Central Station at Pontoise.

s 0000

A RADIO RELIC.

A deserted shack which for years has
stood neglected néar Babylon, Long
Island, U.S.A., has suddenly gained fame,
having been identified as one of the first
wireless stations in America and used by
Guglielmo Marconi about 1900 (says 74e
New Yorl: Times). The building has
been moved to the reservation of the
Radio Corporation of America at Rocky
Point, Queens, and will be preserved as a
historical relic and house a radio exhibit.

It was in the late autumn of 1900 or the

ratus from January 1st to August 3lst of
this year amounted in value to 62,586,548

lire,” as compared with 49,124,289 live for

the corresponding period of 1929, and

16,652,343 lire for 1928. Her exports for

the first eight months of this year amount -

to 1,650,194 lire, as compared with

1,016,410 lire in the preceding year.
OO0OOCOC

A. REVOLT AGAINST BROADCAST
ADVERTISING ?

Mr. Ira E. Robinson, a member of the
Federal Radio Commission, predicts a re-
volt=,on the part of American listeners
against * excessive advertising in their
broadcast programmes. He asserted that
‘‘the overdose of advertising on the radio
is fulsome and eventually will yuin the
business of advertising by radio.  The.
excesses of the broadcasters, in their
greed for commercial gain, will assuredly

bring about a revolution among listeners.”

[

DECEMBER 10th, 1930.

R.M.A, BANQUET.

That the Radio Manufacturers’ Associa-
tion represented a total® invested capital
of mnearly £80,000,000, every penny of
which was British, was one of the facts
veferred to by Mr. William Adamson,
M.P., Secretary of State for Scotland, in
his speech at the annual dinner of the
R.M.A,, held at the Savoy Hotel on Wed-
nesday last, and presided over by Sir
William Bull, M.P.

Mr. Adamson, proposing the toast of
the Association, said that the 3,250,000
wireless licences now issued represented a
listening public of 13,250,000. There was
reason to suppose that within the next
vear the total figure might have passed
the 4,000,000 mark.

Capt. J. W. Barber, clhairman of the
Association, replied to the toast. The
toast of “The Guests,” proposed by Mur.
R. Milward Ellis, was acknowledged by
the Solicitor-General, the Hou. Sir
Stafford Cripps.

co00ooC

MOTOR CYCLE WIRELESS SETS.

A demonstration by the first motor
cycle wireless units in use in this country
took place on Wimbledon Common on
Wednesday last, when messages were
transmitted from one unit and received
by another unit, belonging to the 47th
(2nd London) Divisional Signals (T.A.).

The outfits employed consisted of two
standard motor cycles, each drawing a
two-wheeled ‘‘covered wagon’ trailer
equipped with wireless transmitting and
receiving apparatus. ’

The motor cycles and trailers were first
halted about a hundred yards from each
other, and a test message from the com-
manding officer, Lt.-Col. T. W. Vigers,
M.C., was transmitted from one outfit to
the other with perfect accuracy. Equally
successful results were obtained at ranges
varying from one to three miles.

O00cCcoO

WIRELESS AT WESTMINSTER.
By Ouyr Special Correspondent.

Empire Broadcasting Scheme.

Mr. Viant, the Assistant-Postmaster-
General, stated that a scheme proposed
by the British Broadcasting Corporation
for the provision of an Empire broadcast-
ing service was submitted to the Com-
munications Committee of the Imperial
Conference.  One of the details of the
scheme was the broadcasting of three news
bulletins daily, which it was stated would
be supplied to the British Broadcasting
Corporation by a news agency on terms
which had been arranged with them. A
copy of the scheme and of the Communi-
cations Committee’s report on it would
shortly be published.  The Committee
vecommended that, as a first step, the
British® Broadcasting Corporation should
communicate particulars of the scheme to
the broadcasting authorities in the
Dominions, and should ascertain their
views on the subject.

If, after studying the scheme, any
Press organisation wished to discuss the
proposed arrangements for the broadcast-
ing of news, he would suggest that it
should approach the British Broadcasting
Corporation.
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T

sen5|b|e g!'ﬂ's . . . gifts that will be a pleasant surprise . ..
a spare Exide Low Tension Battery or an Exide High Tension Baftery

fo replace a dry battery —so saving the expense of constant renewals.

N

N

The Long Lfe Battery... e Exde "D series

for low tension . .. made for modern economical valves ... the battery

for slow discharges . . . will not sulphate when standing idle.

For Clearer Reception ... i Exide HI.Battery

.. . it works quietly—it does not buzz, crackle or howl . . . the cheapest

~form of HI. This Christmas give your friends an Exide Battery.

*D* Series L.T. Batteries. Prices per 2-volt cell: DTG, 20 amp. hrs. 46 DFG, 45 amp. hrs. 8/6 DMG, 70 amp. hrs, 11/- DHG, 100 amp. hrs. 14/6
H.T. Batteries. Prices per 10-volt unit: W.J, 2,500 milliamps 5/- . W:H. 5,000 milliamps ¢/3  W.T. 10,000 milliamps 12/-

From Exide Service Stations or any reputablé' dealer: Exide Service Stations .give service on every make of battery

Exide Batteries, Clifton Junction, neag Mapchester. Branches at London, Manchester, Birmingham, Bristol and Glasgow
L.44
Advertisements for “° The Wireless World”' are only accepted from firms we believe to be thoroughly reliabls,
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The new Philips 3-valve set for A.C. mains, type 253I,
is enjoying enormous popularity. It has already proved
itself the outstanding success of the season. All rotary
controls are at the sides and the tuning dial lights up.
Philips loudspeaker type 2019 matches the set exagtly,
making an ideal combination.

Price complete, ready for operation,

£23.0.0

Or on hire purchase terms of 12 monthly payments of £2.0.0

LOUDSPEAKER TYPE 2019 .. .. Price £5.10.0

Hire purchase terms for the complete combination,
12 monthly payments of £2.9.6.

ALL-ELECTRIC RADIO

Made by the manufacturers of the famous Philips Avgenta electric lamps, commercial and indusitvial fittings and neon signs.

PHILIPS LAMPS LTD., Philips~House, 145, Charing Cross Roaﬂ, London, W.C.2.
Arks.

Mention of *“ The Wireless World,”” when. writing to advertisers, will ensure prompi attention.
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The Philips sets
that surprisedthe
experts—

Type 2511, the Philips 4-valve set that experts consider
the finest in the world. It is fitted with illuminated
single control tuning and volume control. It covers wave.

length ranges of 200-600 and 800-2,000 metres and provision
is made for a frame or single wire aerial. A gramophone
pick-up may be permanently connected and output sockets
are provided for moving coil or cone type loudspeakers.
Loudspeaker type 2109, moving coil, has been specially
designed for use with this receiver. Its attractive appearance

and colour scheme harmonise perfectly with all surroundings.

Receiver type 2511 .. .. Price £35.0.0
Loudspeaker type 2109 .. Price £9.10.0

Or on hire purchase terms.

Og:

3 Advertisements for ‘* The Wireless World™ are only accepied from firms we believe to be thoroughly refiable,
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GOOD company....bright lights
....a cheery fire. ... happy

laughter ...and music clear and
pure from a good radio that has
been made better by Pertrix. What
more could one wish for? It is
because NO sal-ammoniac¢ is used
mn a Pertrix Battery that it gives
the purity of current that is so essen-
tial in obtaining perfect reception. So don't forget,
make 1t a Pertrix Christmas this year and enjoy
your radio. Pertrix Accumulators more than do
their bit in giving you better L.T. current too.

Give Pertrix Dry Batteries and
Accumulators as presents this

year.

_DRY BATTERIES. T Price
60 Volt Standard LI | 8/-
9 v e .. .. | 11)9
100 ,, - s .. .. | 183/-
120 ,, - 50 M 38 1556
60 Volt Super .. .. .. .. |13/-
100 . e e SUPER LIFE
i20 ,, » e .. .. .. |25/6
s o 5 “DRY BATTERIES

The improved Pertrix Accumulator is . .
i T S el AND ACCUMULATO
from 4/6. Ask your dealer. L

PERTRIX LIMITED, Britannia House, 233, Shaftesbury Avenue, London, W.C.2.
Warks': Redditch.

Mention of '“ The Wireless World,”’ when writing to advertisers, will ensure prompt attention. 4
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Choke=Capacity Coupling in the H.F. Stage.
By S. O. PEARSON, B.Sc., A.M.L.E.E.
(Concluded from page 586 of November 19th issue.)

choke is connected in-the anode circuit of the

first of two valves to be coupled in cascade,
the actual coupling to the grid of the sécond valve being
effected through the medium of a coupling condenser
in the manner described for resistance-capacity coupling
in the preceding section. The circuit arrangement is
exactly the same in every respect as that for resistance-
capacity coupling, except for the substitution of a suit-
able choke in place of the external anode resistance R
in Fig. 1 of the previous instalment. The circuit now
under review is, therefore, as shown in skeleton form
in Fig. 1, where Z represents the choke in the anode
circuit of the first valve.

W‘E.turn now to the type of coupling in which a

The Action of a Choke.

‘“Choke,”” or “choking coil,”” is the name given to
a coil of wire designed specially to offer a high degree
of opposition or impedance to an. alternating current
through it by virtue of the

The practical unit of self-inductance is the henry. A
circuit has a self-inductance value of one henry if one
volt is induced in it when the current is changing at the
rate of one ampere per second.

Reactance.

When a sine wave of alternating current is passed
through a coil possessing inductance, the continuous
changing of the current from instant to instant results
in the generation of an electromotive force in the coil,
opposing the passage of the current or tending to
““choke’” it back, this E.M.F. also obeying the sine
law. The ‘degree of opposition due to self-inductance
depends not only on the inductance value of the coil
but also on the frequency of the current, because the
maximum rate of change of the latter is proportional to
the frequency. If L is the inductance of the coil in
henrys, and f the frequency of the current in cycles
per second, the R.M.S. value, or effective value, of the

generated back E.M.F. i

back electromotive force

equal to 2afLxA Volts

arising as a result of self-
induction, the resistance
being moderately low, so
that direct current is al-
lowed to pass compara-
tively freely. From this
it follows that one of the

where A is the R.M.S.
value of the current, the
value indicated by an A.C.
ammeter.

The quantity 2afL is
called the reactance of the
coil at the "frequency f.

chief advantages of choke
coupling over resistance
coupling is that the mean
potential of the anode of
the valve is maintained at

— -=- It is the number by which
SRy the current must be mul-
tiplied to give the induced
s EMF. of self-induction,

= G.B. ; 3
e HT.— and is expressed in ohms,
y ° because, like resistance, it

a value approximately

is equal to the ratio of

equal to that of the posi-
tive terminal of the source
of H.T. current, only a
small voltage being lost in the actual resistance.

One or two notes on the nature of reactance and im-
pedance will be helpful in view of what is to follow:—
An electromotive force is always induced in the turns
of a coil when the magnetic field linked with that coil
is changing in value. If the field is produced by a
current in the coil itself, an E.M.F. will appear when-
ever the current is changing, and this property is called
self-induction. The self-induced E.M.F. always acts
in such a direction as to oppose the changing of the
current, this being known as Lenz’s law. o

® 5
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Fig. 1.—Connections for choke-capacity coupling.

voltage to current. But
it differs from resistance
in one vesy important respect, namely, that the cur-
rent and induced E.M.F. are exactly a quarter of a
cycle out of step, whereas for pure resistance the cuzx-
rent and. voltage are exactly in phase,

Impedance.

When the current A is one ampere, the generated
voltage is numerically equal to the reactance 2=fL, and
so, for an inductive coil, the applied voltage required
to drive a current of T ampere against the back E.M.F.
is 2xfL volts, this being a quarter of a cycle in advance
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of the current. Similarly, if the coil has a resistance of
R ohms, the voltage required to drive one ampere
through the opposing resistance will be R volts, this
voltage being in step or in phase with the current.
Consequently, for a coil possessing both resistance R
ohms and reactance 2zfL ohms, the total voltage that

will be necessary to drive a current of onre ampere

through the coil will be equal to the sum of the voltages
R and 2afL. But the addition cannot be made by
simple arithmetic, because these two voltages are a
quarter of a cycle out of step. Each must be repre-
sented by a straight line whose length gives its magni-
tude, the two lines being mutually at right angles, as
shown in Fig. 2, where the lengths oa and ob represent
: R and 2afL respectively.

On completing the rect-
angle oacb, and drawing
t the diagonal oc, the latter
gives the total voltage re-
quired to drive one am-
pere through the coil; its
length -is denoted by Z,
2mfL E and is. given by Z=
v R? + (2afL)?. This quan-
tity ‘Z is equal to the volt-
age necessary to. drive
one ampere through the
coil against the opposing effects of both the resistance
and the reactance. Thus the voltage V necessary to
drive a current of A amperes through the coil will be
V=A.Z. volts, or, for a given voltage V, the current

CURRENT

Fig. 2.—Voltage vectors for
an inductive coil when the
current is 1 ampere.

will be A= -Z— amps..

The quantity Z is thus the total opposition to the
passage of the current due to both reactance and resist-
ance. It is the total extent to which the alternating
current is impeded, and is called the impedance of the
coil, being expressed in ohms, as it is also a ratio of
voltage to current.

. Angle of Lag.

For a simple resistance the current and voltage are
in phase, and for a pure reactance the current and
voltage are just go° out of step; and, as might be
expected, for a circuit with a mixture of both resist-
ance and reactance the current and voltage are out of
phase by an angle whdse valtie lies somewhere between
zero and 9o°. This angle is denoted by ¢ in Fig. 2,
and its value can be found from the fact that cos ¢ =
R
7"
lags behind the applied voltage by an angle ¢, and the
impedance is given by

Z=y/R?+ (2afL)* ohms .. *a o (3)

A choke is specially designed so that the resistance
R is low compared with its reactance 2«fL at the
operating frequency:

We see, then, that for an inductive coil the current

Voltage Amplification.

Reverting now to the circuit of Fig. 1, it can be

treated in the same manner ‘as was done for the
o ar
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resistance-capacity coupling, but in this case there are
phase differences to be taken into . consideration.
Assuming for the present that the coupling circuit
through C, to the grid of the second valve is removed
and that there are no stray capacities, and that the coil
Z itself has no self-capacity, the anode circuit of the
first valve resolves itself into the simple form shown
in Fig. 3, as far as A.C. components are concerned.
R, represents the A.C. resistance of the valve, and
Z= y/R*+ (2afL)? ohms is the impedance of the choke.
The alternating voltage injected into the anode circuit
by the action of the valve is denoted by pV,, where p
1s the amplification factor of the valve, and V, is the
alternating voltage applied to the grid. |

The total resistance of the closed anode circuit is
R.+R, and its reactance is 27fl. ohms. Thus the total
impedance in the circuit is—

Z'=y/(Re+R)*+ (2afL)* ohms .. . (2)
The alternating component of current in the anode
circuit is thus A =2 ZV," amperes. This current, in pass-

ing through the impedance Z of the coil itself, estab-
lishes a voltage V=A.Z across the choke, so that the
voltage theoretically available for transference to the
grid of the next valve is—

, z

V= ILV,,? volts,
where Z and Z’ have the values given by equations (1)
and (2) respectively. The theoretical voltage amplifi-

cation V_ cbtained is therefore
q

Z
n=por e .. ot £ .. (3)

Effect of Stray Capacities.

Choke-capacity coupling is suitable for both radio-
frequency and audio-frequency amplification; but, of
couise, the choke must be designed to suit the band of
frequencies over which it is to be used. For audio-
frequency work the choke is wound on an iron core
so as to give a high value of inductance, whereas for

high-frequency operation :
it is impracticable to use
an iron core in the usual
way. Radio-frequency
«chokes are air-cored- and
wound in ‘'such a way as
to reduce self-capacity to
a minimum ; but, even so,

at radio frequencies the
effects of self-capacity and
the inter-electrode capaci-
ties of the valves exert
almost a- controlling influence on the action of a choke
when used in the manner indicated by Fig. 1.

In dealing with the resistance-capacity coupling it
was shown by means of simplified equivalent circuit dia-
grams that the various capacities were, in effect, all in
parallel across the external anode resistance, and this
is also the case in the present instance. Now, a con-

Fig. 3. — Equivalent A.C.°

circuit for a valve with im-

pedance Z connected in the
anode circuit.

denser in parallel with an inductive coil constitutes a

B 34
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o . I
circuit tuned to a definite frequency f= ——— cycles

2T \/LC
per second, where L is the inductance in henrys and
C the capacity in farads; and at this resonant frequency
the combined circuit has its maximum impedance, ils

value being E% ohms, where R is the effective equiva-

lent high-frequency resistance of the coil,

Wireless
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first valve, R, is the A.C. resistance of the latter, R,
is the grid leak resistance between the grid and cathode
of the second valve, and C represents the lumped stray
capacities, including the self-capacity of the coil, anode-
to-cathode capacity of the first valve, and the effective
grid-to-cathode capacity of the second valve. This last
capacity depends not only on the design of the second
valve but also on the nature of the load on its anode cir-

accounting for all sources of power loss.

From equation (3) it is clear that the
voltage amplification is enhanced by
having the greatest possible effective coil
impedance Z compared with the A.C. re-
sistance of the valve. So that, but for
the effects 'of capacity, the highest values.
of inductance would give the best results.

cuit. Each of the three circuits in parallel
on the right-hand side of the diagram has
a different phase relationship between cur-

E%‘ rent and voltage, and this in itself renders
§§ numerical calculation somewhat involved.
e Nevertheless, the difficulty can be over-
o5 come to a certain extent by substituting

for the choke coil Z itself an equivalent
pure reactance and a pure resistance in

As it is, the inductance value is chosen
in relation to the total shunting capacity,
so that the effective impedance is greatest
over the band of frequencies to be re-
ceived. Compared with a tuning coil the
high-frequency resistance of a choke is
relatively high, and the latter is, therefore, not sharply
tuned to the resonant frequency by the stray capacities.
The tuning is usually quite flat, so that a band of wave-
lengths of considerable width is covered quite effi-
ciently. Since the circnit responds fairly evenly to a
considerable range of frequencies, it is said to be
aperiodic—that is, possessing no natural period of
oscillation.

Actual numerical calculation of the stage gain at a
given wavelength is not a simple matter, even when the
impedance and phase angle of the choke are known at
the corresponding frequency. Assuming that a negligible
fraction of the H.F. voltage developed across the choke
is lost in the coupling condenser, the equivalent A.C.
circuit between the two valves is of the type shown hy
Fig. 4, where Z is the choke in the anode circuit of the

intervalve

Fig. 4.— Equivalent A.C,
circuit for choke - capacity
coupling.
circuit is developed on the
assumption that the react-
ance of the coupling con-
denser is sufficiently low to
be neglected.

. complete amplifier to be obtained.

parallel, thereby modifying the circuit of
Fig. 4 still further. However, this particu-
lar treatment will be omitted here, but will
be included in-a forthcoming article deal-
ing with tuned grid coupling, a circuit in
which the grid leak R, of Fig. 1 is replaced
by a pardllel-tuned circuit.

The stage gain in voltage has been defined as the
ratio of the high-frequency voltage delivered to the grid
of the second valve to that applied to the first. But in
normal circumstances the voltage impressed between the
grid and cathode of the first valve is itself derived from
a tuned circuit, and the functioning of this circuit is
influenced to a considerable extent by the nature of
the anode circuit. Hence, the voltage V, referred to in
the foregoing sections is itself dependent, among other
things, on the nature and numerical constants of the
intervalve coupling; and so, although it is possibe to

The

calculate the stage gain from grid to grid, the results

will not always enable the over-all amplification of a

It is hoped in a
subsequent article to deal also with this subject.
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Some Practical Examples.

By W. A. BARCLAY, MA.

(Concluded from page 630 of previous issue.)

N the previous instalment of this article an alignment
chart was described which had been specially pre-
pared to relate the numerical values of resistance,

inductance, impedance, and frequency for the case of a
simple coil possessing fixed inductance and resistance.
It was seen that, where these two valies are known to
be constant throughout the frequency range, a straight
line joining these values on the outside scalés of the
chart will pass through a network of lines relating the
frequency to the impedance of the combination.

Finding L and R by Alignment.

We now pass to consider the inverse use of the chart.
Suppose the inductance L and resistance R of the coil
are unknown, but that by experiment we can measure
the current passing through the coil and the voltage across
it at various different frequencies. If, for instance, we
follow the procedure employed by The Wireless World
in determining the impedances of the various cone units
tested (vide issues of February sth, 12th, and 26th, 1930),
we should use the circuit of Fig. 4, in which a valve
voltmeter V is placed across the coil to measure the
applied voltage, while simultaneously the current passing
is measured by the thermo-junction A. As we have
already seen, we can determine in this manner

the absolute impedances offered by the coil at
: the various - frequencies

2 L : used.
w— 5000 If we now return to our

specially prepared diagram
of vertical frequency lines
and sloping impedance
lines described in the pre-
vious instalment, we may
proceed to plot on this

Fig. 4.—Method of obtain.

ing impedance of loud (

speaker RL by taking' - =l - 1]
simultaneous readings of c'entle net\vorl'\ the p.OSI
valve voltmeter V and tions of wvarious points

-junction A. g
S g e A which will represent values

of impedance and the corresponding frequency. This is
done in the manner indicated in Fig. 5, where each small
circle represents the point of intersection of the appro-
priate impedance line with its corresponding frequency
line. 1If a fairstandard of accuracy has been employed
in the work, and the capacity effects and other losses are
negligible, these points will lie approximately in a straight
line. Further, if we draw what we consider to be the

best and most representative line through the mean posi-
tions of these points, as in the example shown, we may
regard the values of R and L in which this line, meets
the two outer scales as the best values which the experi-

®

ment indicates for the resistance and inductance of the
coil. [

The writer hopes that it may not be amiss to point
ouf here that this method, for which he ventures to
predict a large future in the analysis of experimental
results, represents a considerable advance on the rapidity
with which similar approximations are usually obtained.
For accurate results, of course, the method of Least
Squares will always be preferred by the mathematical

A
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Fig. 5.—Schematic diagram showing method of deriving
values of L and R from experimentally related values of z and
f. The network of impedance and frequency lines shown here
and in Fig. 6 is not accurately drawn, and the lines are not,
therefore, numbered. The correct positions of the network
lines are given in Fig. 8.
physicist ; for all ordinary work, on the other hand, and
in cases where time coes not permit of much laborious
computation, the method of alignment provides the ideal

tool.
Analysis of Loud Speaker Impedance.

When, however, we come to plot in a similar manner
the measured impedance-frequency’ characteristic of a
loud speaket upon our prepared diagram, the problem
of obtaining the values of equivalent resistance and in-
ductance to correspond is, at first sight, insoluble. The
impedance-frequency points are now found to be no
longer distributed along a straight line, but approximate
to a curve, as shown in Fig. 6. The reasons for this
were given in the first part of this article ; in brief, neither
the resistance nor the inductance of a loud speaker can
be considered constant over the frequency range of the
instrument, while, in addition, the effect of the capacity

B 36
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of the windings at the higher frequencies becomes very

apparent. It is clearly impossible to draw a ‘‘best

straight line’’ through the points on Fig. 6, and the

problem would seem as far off as ever from solution.
But the fact that, as we have seen, the effective values

7

VALUES OF R
VALUES OF L

I IS
IMPEDANGE "FREQUENCY'
i NETWORK

Fig. 6.—The experimental impedance-frequency characteristic

of a loud speaker when plotted on the network of the align-

ment diagram is a curve, indicating that L and R can no

longer be regarded as constants. Like Fig. 5, this diagram
is schematic only.

of resistance and inductance are themselves dependent
upon the working frequency gives us the key to the situa-
tion. At each frequency there exist certain definite values
of R and. L. which may be truly said to be effective at
that frequency, however they may change when the fre-
quency is altered. Let us take, as example, the
alignment diagram of Fig. 7, on which we may repre-
sent by P the point corresponding to the impedance 2
and frequency f. For convenience, the network of ver-
tical f lines and sloping z lines is here omitted. Then,
as we know, the values of R and L which represent the
unit at this frequency will be connected by some straight
line which passes through P. Several such lines are
shown dotted on the diagram, but which of these is
the correct one cannot yet be decided on the strength
of a single datum which only fixes the position of the
point P itself. If, now, the frequency be slightly changed
from f to a neighbouring value, f/, and the corresponding
impedance z’ be ascertained, -a' new point P/ will be
obtained on the chart. A strong presumption will now
exist that the approximate values of R and L over the
range f to f' will be given by the line joiming P and P'.
And if a further point P” be found corresponding to
another neighbouring frequency, the three points P, P,
and P” being approximately collinear, the ‘‘presump-
tion’’ will amount almost to certainty that the effective
values of R and L over this small frequency band may
be read off on the outer scales in a continuation of this
line.

It should be carefully noted that the above reasoning
does not amount to proof, and that cases may some-
times arise where it is, in fact, invalid. What may be
called the ‘‘ circumstantial evidence '’ is, however, over-
whelming ; moreover, experimental corrobo;a&ign of its
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results in most cases is easy to obtain, as will be shown
subsequently. _

We have assumed in the above that the position of
the index-line used to find R and L could be ascertained
from two datum points P and P’ separated by a small
interval of frequency. In practice, of course, we need
only take account of the direction of the characteristic
curve at P in order to fix the position of the line, since
in the limit, when the frequency interval is small enough;,
P/ may be taken as coincident with P. In other words,
the index-line which gives the effective values of R and
L for any frequency is tangential to the impedance-
frequency characteristic at that frequency. It will b2
seen, too, that the variations in these effective values,
and their dependence on the working frequency, are thus
adequately accounted for. = 5

The simplicity of the procedure is remarkable, con-
sidering the complicated natute of the problem. Given
the experimental values of impedance and frequency
for any loud speaker, we first plot the data on the pre-
pared network of our alignment chart, and then draw
as smooth a curve as possible among the several points.
The effective values of resistance and inductance are
then read off on the side scales for different frequencies
by placing the index-line tangentially to the curve at its
intersection with the various vertical frequency lines.

Some Typical Examples.

Let us now apply these methods to some of the typical
cases for which impedance figures are available. On the
prepaied diagram of Fig. 8, which is, of course, the
same as that of Fig. 3 of the previous instalment, half
a dozen curves have been plotted from the figures which

EFFECTIVE L—.]

OF R
OoF L

VALUES
VALUES

} EFFECTIVE R $

= e
Fig. 7.—Alignment method of deriving effective values of L
and R by means of the tangent to the impedence-frequency
characteristic. The vertical line for frequency f is alone shown
passing through P, the rest of the network heing omitted.

were given on page 135 of the issue of February s5th.
As an interesting exercise in comparison, the same loud
speakers have been chosen for illustration as were selected
by A. L. M. Sowerby in his recent article on this subject.’

! ¢ Matchjng Valve and Loud Speaker,” by A. L. M
Sowerby, 7'he Wirveless World, May 28th, 1930,
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It will be remembered that in Fig. 2 of that article
impedance-frequency characteristics were plotted to a
logarithmic scale for six different loud speaker units
which were distinguished by the numbers 1 to 6. In
Fig. 8 of the present article the numbers on the curves

‘ relate to the same instruments as those chosen by

A. L. M. Sowerby, so that a comparison of the two
methods of showing the characteristics can readily be
made. In the present case the network is not, of course,
logarithmic, - but is computed from special functions in
order that the alignment properties described above may
come into play. By placing a ruler tangentially to each
of these curves, therefore, the effective values of resist-
ance and inductance for each may be read off by in-
spection at each frequency. The results for the instru-
ments numbered (1), (2), and (6) were plotted in the
form of ordinary graphs, the frequency axis being, for
convenience, taken to a logarithmic scale (see Fig. 9).

an Ediswan cone unit was reproduced, while on the
same diagram appeared the characteristic exhibited when
the unit was shunted by a condenser of 0.1 microfarad.
For the particular frequency of 200 cycles per second
the impedance of the speaker itself is shown as approxi-
mately 5,000 ohms, while that of the parallel combina-
tion is approximately 5,700 ohms. It will now be seen
that, if we regard the speaker unit as represented at this
frequency by an inductance L and a resistance R, we
have here a means of computing the numerical values
of these quantities. Details of the calculation are repro-
duced in the appendix; here it need only be said that
the result works out to, approximately, L=2 henrys,
R =4,300 ohms.

Now, the Ediswan unit happens to be No. 5 among the
units lustrated in Fig. 8. Placing a ruler tangentially
through the point on curve No. 5 for the frequency
f=200 cycles, it will be seen that these values of L and

R are fairly well confirmed.
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Fig. 9.—Graphs showing the variations in the effective vt(!lueis olg ressistance and inductance for the units numbered (1), (2) and
d 6) in Fig. 8. i

In each case the impedance-frequency characteristic is
shown by a dotted curve.- It is interesting to note the
variations in the effective resistance of the different in-
struments, and to remark how widely they differ from
the impedance values. In-the case of Unit .No. 6, the
effective resistance maintains-a fair degree of constancy
over the band of frequencies from 400 to 8oo cycles;
on the other hand, Unit No. 2 exhibits a noticeable
minimum of effective resistance in the same region.

An Experimental Confirmation.

An interesting confirmation of the values of effective
resistance and inductance obtained from Fig. 8 may be
derived from data contained in an article which appeared
in a recent issue of this journal on the subject of com-
bining two cone loud speakers.? In Fig. 2 of that article
the experimental impedance-frequency characteristic of

Wireless World,
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2 “Pnal Unit Loud Speaker,” - The
June 18th, 1930.
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The Effect of Self-capacity.

In all that has so far been said, we have tacitly agreed
to omit all reference to the self-capacity of the windings
of the unit. At the higher frequencies, however, this
effect becomes more and more pronounced, and on the
highest notes, as we might expect, it entirely counter-
acts the inductive element in the coils of the instrument.
This effect is obvious in the three inductance graphs of
Fig. 9, the effective inductance ultimately becoming very
small, and in certain cases, e.g., that of Unit No. 2, even
appearing to become negative. This, of course, is due
to the subtractive nature of the capacitative reactance,
which at the higher frequencies tends to neutralise the
positive inductive reactance.

Another curious effect, noticeable -in some loud
speakers, though not in others, is elicited by reference
to Fig. 8. For certain frequencies, say, over 1,600 cycles
per second, the effective resistance as found by the dia-
gram becomes even greater than the impedance value
itself? For instance, the curve shown in Fig. g for Unit
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Loud Speaker Impedance,

No. 2 shows this rather remarkable peculiarity. The
explanation of this apparent paradox is, however, simple.
It is due entirely to the shunting effect of the self-capacity *
at these frequencies. It will be remembered that one
of the conditions which were assumed in the construc-
tion of the alignment diagram was that such capacity
effects should be negligible. Clearly, therefore, we must
not expect reliable results from it under conditions when,
as at the highest frequencies, self-capacity plays a pro-
minent réle. For-all low and medium frequencies, how-
ever, the assumptlons made are legitimate.

For the rest, it is believed that this method of obtain-
ing the effective value of the working resistance of a
loud speaker will not be without its value in estimating
the power output supplied by the last valve of the ampli-
fier. It must, of course, be remembered that this power
cutput is not at all the same thing as the useful power
consumed by the loud speaker, ‘which depends only on
that small part of the effective resistance which is actually
used in the acoustic transformation effected by the
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APPENDIX,

If L and R denote the effective values of the inductance and
resistance for ‘the frequency /=200 cycles, we: have, where z
. denotes the impedance of the loud speaker at this frequency,

z2=R?2 4 w22,

Also, if C be a shunting capacity, the total impedance of the
palallel combmatlon at the same frequency is Z where
N R2 4 w?L2

o® "’R”+(1— "CL)

. 1 1
Rearlan(rmg,(——‘ —wL) 8 S Co “C i
1

e, —— 9 2o = kN e

78’&;”0“ wls wC {mzC?ZZ 1} - '(1)
‘Now by measurement, at f=200, z=5,000, Z=5,700, while

the condenser being 0.1 mfd., will have a reactanceizf},OOO.

- wC
Substituting these yalues in equation (a), we have

64 1
6 __ a_ 6 o WA
64 % 10° — L X 16X 10° = 25 x 10° {325 &
wL:Z.SXlO:'
. L=2 henrys.
Again,
R=y 22— 02l
=4/ 25—6.3x10°

mstrument.

Low-power Working.

Mr. M. W. Pilpel (G6PP), Cricklewood,
has been carrying out a series of low-
power tests with G2ZC, Mr. A. M. Hous-
ton Fergus, in Jersey. In the course of
these experiments he first reduced his
power to 2 mA. at 10 volts, when his
signals were reported as R1-2. Later he
gtill further reduced his power until the
input was 0.0135 watts, supplied by an
ovdinary flashlamp battery, and ‘signals
were still reported as R1-2, though, owing
to interference, only a few words were
readable. G2ZC, however, stated that, if
no interference had been encountered, he
would have been able to copy about 80
per cent. of the message if each word were
sent twice. G6PP finds that his trans-
mitter will oscillate quite strongly with
only 2 volts on the plate of the valve, and
is awaiting a favourable opportunity to
get through to G2ZC on that low voltage.

coco0o0

International Short-wave Raﬁio League.

In our issues of July 30th and Novem-
ber 5th we drew attention to the Inter-
national Short-wave Radio League which
had been formed in U.S.A, prlmallly for
the benefit of short-wave listeners, clubs
and experimenters in all’ corners of the
globe. The head offices of the society are
at Jamaica Plain, Boston 30, Mass., and
the European branch at 106, Lord Street,
Southport.

We have received the first issue of the
League’s official publication, ‘‘ The Inter-
national “Short-wave Radio News,” a

modest _ little 12-page monthly bulletin.

which we hope, i course of time, will
increase in size and popularity, as it un-
doubtedly contains much information of
interest to listeners. The first number
gives a short account of the stations in
Java, where short-wave working owes so
much to the insight and enthusiasm of
the late Dr. de Groot, who, it will be
remembered, died while on his way to the

-Celebes, on 25.5 metres;

International Radio Conference at Wash-
ington in 1927. Among other featuves is
a useful list of stations regularly trans-
mitting telephony on wavelengths from
11.55 to 104.5 metres.

The membership subscription "to the
League is $1 per annum, and this, of
course, includes copies of the ‘‘Inter-
national Short-wave Radio News.”

0000 J
Short-wave Stations in‘Java.

The November Bulletin of the Radiq
Club of. Ceylon also contains information
relating to the stations in Java, so it will
‘probably be of interest if we summarise
the data collected from these two sources
for the benefit of our readers.

The Government stations are :—

Wavelength. Power.
PLE Bandoeng 15.93 metres 80 kw.
PLF  Malabar’ 16.80 p
PLR Malabar 28.20 40 »
PLW Malabar 36.92 5 80 ,,
PMB  Malabar 1455 80 .
PMC  Tjimindi 1652 60 .
PLE broadcasts every Tuesday from

13.40 to 15.40 G.M.T., and gramophone
music is transmitted d'uly (Sundays and
holidays excepted) from one or two of the
above stations at 10.40 to 11.40 G.M.T.
In addition to the Government stations,
varipus radio ‘societies transimit regularly
between 11.40 and 14.40 G.M.T. on powers
varying from 0.3 to 1 kW., of which the
following are the most active :—PMY,
Bandoeng, on 58 metres; PK1AA, Welt-
evreden, on 75 metres; PK3AN, Soura-
baya, on 49.7 metres; PK2AF, Djocja-
carta, on 50 metres; PK6KZ, Macassar,
and PK2AG,
Samarang, on 95 metres. It is stated that
the power of the societies’ transmitters

will be considerably increased within a -

short time,
| Nt

=4,300 ohms.

New Call-signs and Changes of Address.

G2IH  Lensbury Radio Society, Shell Corner
Kingsway, W.C.2.

GATK _] H. Wetherill, 30, Sculcoates Lane, Hull.

G2VZ I:W Daly, /3 Castleton Road, Goodmayes,

LSSEX.

G2WA F. W. J. Piggot, 180, Franciscan Road,
London, S.W.17, (Chauwe of address.)

G5AW A. E. Wood, 102, Gracefield Gardens, Streat-
ham, S.W16.

.G5JK L. R. Harper, Seafield House, Abcrdeen
(returns to old address and relinquishes -

- G2ZV, his portable station).

G6BU  (ex ‘)BQF), G. E. Bull, 64, Arthur Street,
Ryde, T.0.W. transnuttmg on 14 mC. and
will welcome I'EpOI'tb

G8GW H. J. Gwillim, The Mount, West Hill,
Tredegar, Mon.

2AAA A. L. Crane, Hillside, 44, Brookbank Road,
London, S.E.13.

2ACG  J. Oxley, 282 Easter Road, Leith.

2AMV D. F. \\addmgton 9, ast Shrubbery,
Redland, Bristol.

2A0N ]J. G. Openshaw The Square, Haslingden,

Rossendale, Lancs.
cocoo

TRADE NOTES.

Change of Address.

Geo. L. Scott and Co., Ltd., Morris
House, 60-66, Rochester Row, London,
S.W.1, have acquired larger premises at
86-88, Acre Lane, London, S,W.2, The
telephone number is Brixton 6564.

R. O. Bridger and Co., 88, Goswell
Road, London E.C.1, manufactmels of
“ Grantona "’ cones, have moved inte
larger premises at 334, Goswell Road.
The telephone number remains the same,
viz., Clerkenwell 4415,

The Advertising Department of C. A.

" Vandervell and Co., Ltd., Acton, London,

has been transferred to Birmingham, the
address being Joseph Lucas, Ltd., Great
King Street, Birmingham.

v 0 0.0

Change of Name.

The business of Whiteley, Boneham
and Co., Ltd., Nottingham Road, Mans-
field, has been acquired by the Whiteley
Electrical Radio Co., Ltd., as from
October 3lst, 1930. The address is un-
changed. ~
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SERVICE AND THE RETAILER.

Sir,—With reference to your editorial on servicing, and recent
letters by readers on the efficiency of the wireless salesman, I
would like to define the service the wireless shopkeeper
is expected to give. A friend has such a shop, and, incident-
ally, more than the usual amount of technical knowledge for
such a shopkeeper. He fells me that it is the most worrying
and trying business gne can put one’s hand to.

In selling dther goods the shopkeeper, once he passes the
goods over.the counter, is paid for them and gets his retail
profit and is finished with the matter, while the wireless sales-
man, when he sells a set, is only beginning his troubles,
for he cannot leave a ‘customer with no knowledge of wireless
to carry a set home-and conrect it up. The customer simply
can’t do it, and expects the shopkeeper to send a man to do
it without extra charge. Then in the thousand-and-one troubles
that are always arising with a set—battery failing, atmospherics,
loose connections, and so on, the customer wants the shopkeeper
to send a man to see about it, and looks indignant if a charge
is made.

The small man simply cannot give this service, and if he
tries to give it after business hours he will find the worry out
of all proportion to the profit, because he still gets only the
small retail profit, similar to the retail profit on other goods.

To give only one instance. My {friend sold a set, a D.C.
five, with three of the valve filaments in series and two in
parallel. The valves burnt out three times from causes not
difficult to guess. My friend spent four evenings (about two
hours each night) fixing it up. Then something else went wrong,
and he decided to send the set back to thé makers. The
* customer ’ did not pay the carriage! The replacement set
arrived in due course, and, afler a fortnight’s' use, something
went wrong, and after hours and hours of testing was localised
to a break in one of the coils.

Imagine the worry and expense for the shopkeeper! And
naturally he wanted to please the customer, and sell the set.
If he had refused the service he could not have sold the set.

The only solution is for every wireless shop to have a skilled
man in attendance, and charge for his time and trouble—just
as a hardware shop would charge for sending the plumber,

S. Wales. WM. J. LEVER.

BROADCASTING GRAMOPHONE RECORDS.

Sir,—As one who has been very fond of ‘“ Wireless ”’ for a
considerable time I was very pleased to see the letter you pub-
lished: from Mr. Ernest W. Dunn on November 5th. ]

As Mr. Dunn explains, the great pleasure in ¢ Wireless ’ lies
in the knowledge that one is listening to the actual performance.
If ‘you find that the practice of introducing gramophone records
grows to any great extent, it will bring about a serious decrease
1 the number of licence holders. I for one, after being very

enthusiastic, would lose all interest in the “ Wireless.”
Burnham, Bucks. H. R. CHESTNEY.

RECEPTION IN CORNWALL.

Sir,—‘“ Free Grid,”” in your issue dated October 29th, 1930,
asks for comments on broadcast service in Cornwall. It is
diabolical ! =

I entirely agree that 5XX is the only British station of any
entertainment value in these parts, and during the past six
months even this station cannot be entirely relied upon. Dur-
ing light hours reception is fairly consistent, during dark hours
fading® takes place, the value of the wave diminishing to
approximately 20 per cent. of its normal day-time value. The
total period of fading being from 20 to 40 minutes at a stretch.
These measurements were noted by means of a .mil,l}ammeter

B 41

in the anode circuit -of the anode rectifier of the ““ New Kilo
Mag Four ”’ receiver. L
Both the Brookmans Park stations ‘‘ come in”’ with a strength
comparable to (if -not sometimes greater than) 5XX, but fading
and Morse interference render them quite impossible from an
entertainment point of view. ¢ Wireless hardships ’ in Corn-
wall are not only concerned with reception difficulties, the
county is, unfortunately, supplied with 25 cycles A.C. mains.
From nearly every point of view I think ‘‘ The Yachtman’s
Three’’ meets the needs of the average Cornish listener. T
have recently built a similar receiver; I say similar since slight
modifications such as anode bend rectification, a 3:1 ratio
transformer, ete., were made. I find on 50 feet of aerial,
about 30 feet high, and 12 miles from Land’s End, with 5XX
I can fully load-the rectifier—a P.M.2D.X. biased to 104 volts.
It would be very interesting to hear whether any other
reader has noted the unique advantages of this receiver for
outlying districts such as these. G. S. GARDINER.
Zennor, near St. Ives, Cornwall.

VOLUME CONTROL AND FADING.

Sir,—Those readers who Iave tried out the anti-fading
device described in a recent issue of this Journal will, pro-
bably, have been surprised that so simple a scheme should
be so effective.

It is here proposed to describe a method of volume con-
trol which brings the anti-fading device into play automati-
cally without the use of a switch. The circuit diagram is
shown in the figure :—

4

The circuit arrangement described.

A differentihl reaction condenser is used in conjunction with
a centre tapped reaction coil. The centre tap is connected
to the anode of the detector valve, and each end of the coil
to one set of fixed plates on the reaction condenser, the moving
plates being connected to earth.

It- was explained in the article veferred to above that the
effects of fading are at their worst when reaction 1s being
used. Reducing the amount of reaction tends to lessen the
effects of fading, reversing the reaction tends to compensate
for them. If, then, the method shown in the figure is used
and the volume brought to fhe desired level by means of the
reaction condenser, it seems likely that we are getting as little
fading as possible from the station being received. If - the
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signal is strong enough to require drastic volume control the

reverse reaction effect will take place and tend to counteract
fading. Two ‘or more H.F. stages are desirable for use with
this system, partly because - amplification to bring the fade
periods up to the desired strength is required, and also because
the increase in the effective resistance of the tuned eircuit
which accompanies reversed reaction makes it desirable to obtain
selectivity elsewhere. H. B. WARD.

WHISTLE INTERFERENCE.

Sir,—The interesting letter from your correspondent,
“W. 8.,” in the October 22nd issue, has prompted me to write
you on' a similar subject. My new set (with 44-watt output
stage) reproduces frequencies up to 14,000 cycles, and since
its inception I have been seriously troubled with ¢ whistle
interference”” on the three main stations’ programmes. The
frequency of the whistle varies between 9,000 and 11,000 cycles,
and I have successfully used an audio frequency band pass
filter to eliminate the trouble. The effect on the transmission
is not noticeable, except on the sibilants of some of the speech,
and, as there are no adjustments to make once the filter is
fitted, it is probable that a description of the make-up of the
apparatus may be of interest to other readers. A similar filter,
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Circuit of filter introduced to eliminate high note whistle.

using the same condensers with larger inductances, is used for
reducing needle scratch during the reproduction of gramophone
records. Loss curves for the two filters are shown, but it is
not suggested that the values of components are the best that
could be used, and it is possible that a sharpe: bend could be
obtained in the curve of the *radio ” filter by a better choice
of I. and C values. The condenser values shown are actual
measured capacities, and are the nearest to the desired values,
whicli could be readily obtained. The inductances are air core
coils, wound on a cylindrical former 2in. dia. 13-16in. axial
length. The 0.106 henry coils each have 1,200 turns of various
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sizes of wire (short pieces being used for purposes of economy)
wound to an outside diameter of 3in. The 0.260 henry coils,
each have 1,910 turns of wire, wound on the same former, to
an outside diameter of 34in. (The size of wire varies between
26 g. enam. and 34 g. D.8S.C.) . ]

The coils were immersed in hot beeswax, before tapping, to
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preserve the insulation, as this was found to cause a lower loss
(i.e., increase of A.C. resistance) than shellac impregnation.
The curves shown are plotted to a logarithmic:loss scale, i.e.,
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peaking at about 10,000 cycles.

in decibels, but the relative voltages at- the output of the
amplifier with which the filters were tested are also given.

In actual use the filters are as shown in the accompanying cir-
cuit the AC/P valve (which follows the detector) feeds the
push-pull stage, consisting of four LS5A valves.

Although I have developed the filters successfully, the credit
(if any) for the idea should go to a friend (Mr. Walsh, of the
Standard Telephones and Cables Co., Ltd.), whose musical ear
was offended by the annoying whistle, frequency approximately
9,500 cyeles, which' accompanied a transmission from the
London Regional Station. Yours faithfully,

T. S. SKEET.

QUALITY RECEPTION.

Sir,—1I should like to point out an.inexactitude in the columns
of your journal.

Mr. John Harmen, discussing ‘‘ Quality. Reception,” at the
bottom of colamn 2 on page 415, October 8th issue, writes.:—-
ok The direction in which the needle first moves at
the beginning of a flicker indicates the state of the grid bias;
it the bias is insufficient . . . the average current decreases.”
He states also that the converse is true.

Superficially this-appears to ke correct, and, indeed, is so if
the loud speaker impedance does not vary with frequency and
has the optimum value.

In practice, however, the speaker impedance does change with
change of frequency. For a moving coil speaker this variation
of  impedance as.compared with the variation in the case of a
speaker of the balanced armature type is small enough to be
neglected. i

It the impedance of a moving-coil speaker is higher than the
optimum value (i.e., if AB in Fig. 15 is turned anti-clockwise)
and the operating point remains the same we see from the figure
that a sighal of sufficient intensity will cause a downward kick,
ov if the speaker impedanze is too low. an upward kick.

Thus, although the bias is optimum, kicks may occur in either
direction according as the speaker impedance is high or low.

With a moving-iron speaker the impedance rises as the fre-
quency rises; if, as is usnal in well-designed sets, a suitable
ratio of output transformer is used to make the effective speaker
impedance optimum at about 200 p.p.s, then a powerful note
of low frequency will cause an upward kick (the speaker impe-
dance being lower) while one of high frequency will cause a
downward kick, corresponding to a high L.S. impedance. This,
of course, takes place equally with optimum grid bias.

The truth of this is easily shown experimentally by owners
of low resistance moving-coil speakers. If the coil is wound to
the optimum value, a small resistance in series with it will
produce downwards kicks, while one in paralled will produce
upward kicks.

This, in my opinion, constitutes a theovetical 'argument in
favour of the moving-coil speaker as against the moving-iron, ,
which is not sufficiently emphasised. i

London, N.4. " CHAS. F. BROCKELSBY.
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When Reaction may Improve
Quality.

Although it is commonly found that ex-
cessive use of reaction brings about a
noticeable deterioration of quality, I
find that this does not happen with
my new three-valve set; 1'e«produc<
tion is in no way impaired—it seems
‘to be actually improved—by adjust-
ug reaction so that the detector
valve is very close to the point of self-
oscillation,  The set includes a band-
puss input filter with ganged control,
and a separately tuned “° parallel
feed > H.F. stage, followed by a re-
acting grid detector. .

s this effect is entirely contrary
to my usual experience, I should like
to know if there {s un explanation for
it. R. P. R.

It is by no means unusual to find that
a set such as you describe can be operated
satisfactorily (from the point of view of
quality) when considerable use of reaction
is made; this is one of the advantages
of a set with an input filter. When it is
observed that the application of what
would generally be regarded as excessive
reaction does not impair quality, it will
generally be found that the resonance
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(1.) Every communication to the Informa-
tion Department must bear the reader’s
registration number. g =
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peaks of the input filter are more clearly
defined than usunal, and that, in conse-
quence, the higher modulation frequencies
are over-emphasised at the expense of ihe
lower frequencies. By applying reaction
between the detector plate and grid cir--
cuits the balance may ‘be restored, as the
high frequencies will then be attennated
in the tuned intervalve cirenit.
oocCco

The *Band-pass Superheterodyne.”

As I live at a considerable distance from
any transmitting station, and con-
sequently do not stand in need of a
particularly  selective receiver, [
am  wondering whether it would
be better to modify the ‘° Band-
Pass  Superheterodyne > (which [
am. thinking of constructing) so
that a full-sized outside aerial
may be used instead of a frame. If
you ayree that this would be an ad-
vantage where extrems sensitivity is
desired, I should be obliged if you
would indicate the modifications.

T. L.
We would strongly dissuade you from
modifying the receiver in this way, as we
are sure that a centre-tapped frame aerial
as specified is the-most satisfactory form
of collector to use with this receiver.

The use of an outside aerial would give

rise to an extremely noisy background

under ordinary atmospheric conditions.

It would seldom be possible to take ad-

vantage of increased sensitivity. It

must be remembered that the directional
properties of a frame aerial are most
valuable when operating a highly sensi-
tive receiver of this sort, particularly
with regard to the elimination of Morse,

C.W. ‘“mush,” and interference from

power circuits, which is not ¢ tunable *’

in the ordinary. sense.
0000
The ‘Power Pentode Two.”

1 shouwld like to adapt my *‘ Power Pen-
tode T'wo’ receiver for gramophone
reproduction, and to obtain autvmatic
negative bias for the present detector

wvalve when it 13 converted to operate
as an L.F. amplifier. If the neces-
sary alterations can be effected in a
very simple manner end without the
use of non-standard components, 3o
much the better. N. L. E.

The simplest way of introducing the

desired modifications is shown in Fig. 1,

from which you will see that the neces-
L e

The Service is subject fo the rules of the

Department which are printed below ;

these must be sirictly enforced, in the iii-

terest of readers themselves. A selection

of queries of general inferest is dealt with
below. 2

sary bias rvesistance of 500 obms is in-
serted in the cathode lead.

In order that the first valve may work
with a zero grid when functioning as a
detector, it will be necessary to change
over the connection of the grid return
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Fig. |.—Gramophone pick-up attachment
for the ¢ Power Pentode Two.”"

lead to the tuned cireuit, which must no

longer be joined to the earth bus-bav, but

divectly to the cathode.
0000
An Unattractive Set.

1 am thinking of making up a set similar
to the ** Regional One’’ (* The Wire-
less Would,” August 13th), but, as
mains are not available, I intend to
use a 2-volt battery-heated pentode.
Would this be satisfactory? P. W.

We can hdrdly recommend an arrange-
ment of this -sort, except when a super-
power pentode with characteristics closely
resembling that of the valve originally
specified is used. It must not be for-
gotten that, by making a pentode serve
the dual functions of detector and output
valve, its power output is reduced hy
something in the order of 75 per cent.;
even if you choose the most ambitious
2-volt pentode on the market, it is un-
likely that you will succeed in obtaining
an L.F. output of as much as 150 mnilli-
watts. This is less than could be obtained
from an ordinary L.F. stage with a much
more economical valve—from the point of
view of anode current consumption.

14 can generally be assumed that a
single-valve loud speaker set of this kind
is practicable only when it-is fed from
the mains.
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Resistance of Connecting Leads.

1 Uelieve that the resistance of copper
wire is increased when it is coated
with tin, if this is so, would it not
be better to use bare wire for the in-
ternal connections of a receiver?

S. C.

Although the resistance of copper wire
is increased by °‘ tinning,” this increase
is not appreciable except when dealing
with ultra-short wavelengths. Over the
usual bands of frequencies no advantage
would be gained by using uncogted wire,
which is .more diffieult to solder.
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Fig. 2.—A band-pass filter with variable
inductive coupling ; the differential aerial
input control may be short-circuited by
the switch S. G, aerial capacity balancing
condenser; L, coupling inductance; S.W.,
short-wave coils; L.W., long-wave coils.

An Inductively Coupled Filter.

In the interests of economy I propose to
use inductive. coupling in a band-pass
input filter. It is- intended that
wace-range switching shall be in-
cluded, as both medium and long

broudcasting wavebands are  to be
covered.

In order to get the best possible
results, and to obtain a certain

measure of flexibility in operation, I
should prefer to use. a wariable
coupling inductance consisting “of. a
tapped coil, provided that you see no

objection to this course, and would

also like to fit a differential input
volume control condénser with a
balancing capacity (as described in
your jowrnal), so that tuning may be
affected as little as possible. At the
same time it would seem as well to
fit a switch to cut out the volume
control condenser, so that maximum
sensitivity may be obtained when
necessary. C.B. L
An input filter on the lines you sug-
gest should give very satisfactory results:
The use of an inductance for coupling
purposes is likely to prove economical, as
a number of large condensers would be
necessary if a wide variation of coupling
is to be obtained by the capacity method.
‘The diagram of a suitable -cireuit

4

Wireless
World

arrangement ‘is given in Fig. 2. The
simplest way of cutting out the volume
control condenser is to connect a switch
(marked 8 in the diagram) as shown : it
must be remembered that the closing of
this switch will increase the amount of
transferred aerial capacity, and will bring
about the need for some readjustment of
tuning. This" ¢an most conveniently be
allowed for by fitting a° trimming con-
denser, which is indicated in dotted lines.
It would be as well to shunt the grid-bias
cell by a large condenser, but, as this
is optional, its connections are shown in
the same way. This inductively coupled
input filter canmot form part of a one-
dial operated set embodying H.F. ampli-
tying -stages.

0000

An Indifferent L.F. Transformer.

A rather out-of-date L.F. transformer is
at present being used in my H.F.-det.-
L.F. set, and I am thinking of re-
placing 1t by a more modern com-
ponent of the best type: Will you
tell me what are the most obvious
advantages likely to be gained by
doing so? I refer, of course, to im-
provements in reproduction likely to
be aurally appreciable. H.C. L.

An  indifferent L.F. transformer - is
always deficient with regard to the lower
audible frequencies, and as ofteu as not
it exhibits a marked falling-off in passing
on extremely high frequencies. Conse-
quently, the middle frequencies, generaily
in the order of 1,000 cycles, are over-
emphasised by the receiver, and, incident-
ally, as a rule,” by the loud speaker as
well.  The resulting reproduction, con-
sisting mainly of‘a narrow band of fre-
quencies, has deficiencies that are pain-
fully evident even to a non-musical ear.

An up-to-date transformer of good
design should give substantially equal
amplification to both high and low fre-

quencies. 7

0 00
Frame Aerials and Instability.

Will you tell me if it is correct to assume
that a fram: aerial can be wused in
conjunction with any modern set hav-
ing one or more H.I'. stages merely
by substituting the frame for what-
ever coil may be shunted across the
grid circuit of the first valve? It is
vealised "that ‘the ‘‘ pick-up’ of «
frame 1s much less than that of an
open aerial, and in consequence that
the sulistitution of this form of- coi-
lector would only yield good results
in the case’of a highly sensitive set.

R. M.

With regard to the ordinary ** H.F.”
receiver of typical design, it would be un-
wise to assume that a frame aerial sould
always be satisfactorily substituted for
the normal aerial in the manner yon de:
scribe—or, indeed, in any other way.

TUnless the frame is mounted .at such a

distanée from the receiver that the self-

‘capacity of the connecting -lead becomes

inconveniently large, there is always a
visk that undesirable magnetic coupling
will take place between the frame itself
and the anode coils of the receiver. Of
course, if the anode coils are completely
shielded, this trouble should not arise.

Ob,,:/
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Pentode Output for the * All-D.C. 8.”
Wile you please tell me what circuit alter-
ations should be made to- the ** All-
D.C. Three” (‘““The Wireless
World,” August 20th, 1930) to enable
me to use an- Osram P.T.625 pentode
valve in the output stage?
J. McA.

Apart from providing an H.T. feed lead
for the screening grid, the only modifica-
tion necessary is in the output grid cir-
cuit; the P.T.625 requires rather less
negative - bias than the valve originally
specified.

The grid bias resistance R, may be
wound as described in the constructional
article, but a tapped connection should be
made at the 60th turn of the winding,
ccunting from the end that is joined to
the output valve filament. Instead of
wiring the L.F. transformer secondary to
the junction between R. and R,, it
should be connected fo this tap.

0050

Winding a Power Transformer.

1 have studied several of your articles
dealing with the construction of
power transformers, but am still un-
certain avith regard to one detail.
When a *“layer” winding s speci-
fied, 1s it correct that, after having
finished the first layer, the wire
shoidd be lent so that the second
layer may start from the same end?

J. M. O’D.

This procedure is quite unnecessary ;
indeed, to do as you propose would in-
crease the space occupied by the winding
to an appreciable extent.

When making. a coil of regular layer
formation it is usual to wind in such a
way that the first turn of the second layer
is immediately above the last turn of the
first layer, and so on.

EFOREIGN BROADCAST GUIDE.
RADPIO L.L.

(Paris, France).
sographical "Position: 48° /51" 30" N.

2°17"43"E
Approximate air line from London: 214
miles.

Wavelength: 370.4 m. Frequency: .
810 ke. Power: 0.5 kw.

Time: Greenwich Mean Timg

Standard Daily Transmissions.

10.30. G.M.T. (Sun.), comedy or concert;
1230, play; 1430 (Sun), news,
talks; 15.00 (Sun.), dance ‘music;
20.00, news, sports bulletin, talks and
concert (Tues. and Thurs. excepted).

Male announcer. Call: Ici Radio IJL,,
Compagnie Naticnale de Radiodiflusion
d Paris.

No interval signal.

Closes down witly usual French formula;

A simultaneous broadcast of the programmes
1s made on 6 metres.

B 44
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The
Sylphone Moving
oil Speaker.
D.C. models £815 0.
A.C.models £1212 0.

ey

S )

These are the two finest instruments in their class.
Squire, the specialists in radio reproduction, are
satisfied that their Moving Coil Speaker has
maximum efficiency over the complete frequency:
range. The 101 chassis gives the best possible
results with any-standard unit. Its'stout girder
construction (Aluminium) ensures absolute rigid-
ity and absence of backlash or flop. Either of
these, or any other Squire chassis, will make an
ideal gift for anyone who appreciates first-class
radio reproduction.

|

The Squire 101 chassis, complete double-diaphragm
chassis with double ﬂoalmg suspension—will take any

T T

Full particulars will gladly be sent (;n request. standard unit, 389/=  (Plus 3/ royalty).
FREDERICK - SQUIRE
t ' LIMITED,
i Kings Works, Leswin Place, Stoke Newington, N.16.
N M.C1z
2 - |
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AS WITH TFLSEN TRANSFORMERS . . . SO ARE

Years of experience and research work have
resulted in this range of patented and per-
fected components, attaining a standard
of perfection often dreamed of but rarely
realised !

Because of their fine performance, and long

life, they are being specified by all the leading TELSEN FOUE PIN VALVE-HOLDER,

4 £ o . . r i - h.
TELSEN H.F. CHOKE, Designed to cover the e}l(.pertst & tl‘ljelr CIrC}llts, What ﬁner com; ]{ELS‘ZE‘!?BSV/?C%;CEGAEO/L;;:}S Pr(:‘.l Pat.
hol 3 b 8 i s. 1 | . No. 202 3 entirely new design
Ensuiinienitann T Iment could be paid to any components?  iXiL bt e
revatunce 400 sine, Erice 518 acn % TELSEN COMPONENTS ARE RADIO’S provie the moi el coniat wiih
valv ) 1 t N-
i, CHOICE f0r BETTER RADIO RECEPTION ! BPELIT. . I?%:r :a;ac?try.s%elfﬂg:ating,

supplied with patent soldering tags and
hexagon terminal nuts.,

TELSEN FIZED (MICA) CONDENSERS, Shrouded / 4 ; “ 4 d A ; i .
in genuine Bakelite, made in capacities up to .00! = & ™
m.i. Pro. Pat. No..20287/30. .0003 supplied ' v [ ] . ‘ 2 ‘ f
complete with patent Grid Leak Clips to facilitate k ‘ ‘ Hq k
- TELSEN FIVE PIN VALVE-HOLDER.
: T 2

neriea or parallel connection. Can be mounted . !
upright ov flat. Tested on 500 volta. Price 1/- each. Adyl. of Telsen Electric Co., Ltd., Birmingham rice 1/3 each.

The EDISON BELL PICK-UP | wHY NOT A GOCD

is the outcome of intensive research which had as:its .
objective the production of an electrical reproducer ng K.@?
which would have extreme sensitivity at all frequencies

A e

with a rising characteristic towards the lower fre- F @ r
A Gift that will be appreciated.

quencies, permitting emphasis of the bass notes,
lightness and freedom from record wearing tendencies.

The Pick-up is enclosed in a moulded bakelite case
which is attached to a counterbalanced, ball-bearing

telescopic Carrier-arm. The arm is provided with an Cat. No. 407

elbow joint permitting adjustment of the angle at which 3 A

the Pick-up meets the record, thus giving as perfect Gomplete with Agllﬂt gﬁ?shRESt e L SR
tracking as possible. The design is such that the

Pick-up can be turned in a half circle to facilitate the 37 l 6

changing of needles. - By adjusting the telescopic arm
and counterbalancing screw it is a simple matter to
attach the complete instrument to any motor board, .
and by virtue of these adjustable parts the Pick-up will Cat. No. 407A

be found to give an absolute minimum of surface noise. °Pick-up only with special Adapter

30/-

Full particulars and catalogue

from
- EDISON BELL Ltd., LONDON, S.E.15
PATENTS PENDING. West End Agents: Keith Prowse, 163, Regent St., W.1

T8

Mention of *“ The Wireless World,” when wriling to advertisers, will ensure prompt attention. B46
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{CHRISTMAS GIFTS | —a

The Radioc

of to-morrow

i her to-da
. A _y Complete
Peerless A.C. Screen Grid 8

.
3 Screen Grid Radio Frequency . . . Power Detector . . . WIth

Power Output . . . Oversized Power Pack . . . Dynamic :
Speaker Reproduction . . . Complete VWavelength, Range

200-2,000 metres . . . Marvellous selectivity, sensitivity.and a t c e
tone . . . Completely shielded and A.C. operated . . .

llluminated Drum Dial Tuning . Noiseless Volume C
Goe - Dynamic

The new Peerless A.C., S.G. 8 receiver offers the finest
sales proposition in mains operated radio receivers. The s k

design and performance of the Peerless is unchallenged p e a e r
and embodies improvements which are. YEARS IN
ADVANCE of all other types of radio receivers. Con- a nd

sider the outstanding merits of the Peerless Eight and the
marvellous value which you receive. Write to-day for

full particulars. v a Ives

The Rothermel Corporation Ltd.
24, MADDOX STREET, LONDON, W.1.

*Phone : MAYFAIR 0578/9.
Continental Sales Office : 27, QUAY DU COMMERGCE,
BRUSSELS, BELGIUM.

A Perfect ‘Combination Royalty £2 Net,
of British & American Radio 110 volt or 220-240 volt,
Engineering Genius. . 50 cy. A.C.

B47 Adertisements for ** The Wiveless World>* are oulv accepted from firms we believe to be thovoughly reliable.
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- Only a halfpenny
FOR A WHOLE EVENING'S ENTERTAINMENT ...

- OU can have dance music—vaudeville— for a whole evening. All Europe is at your
opera—symphony concert, and many command, you can listen to what you will.

other forms of entertainment at the turn of It.is easy to tune—a touch of the fiial

a dial. And the cost is only one halfpenny brings in the Station you are seeking.

Quality is remarkable for its - fidelity.
Hear it demonstrated at your dealers.
The total cash down price is only £25, or you can

take advantage of the exceptionally favourable
Hire Purchase Terms.

vy £3.17.0 vow

and then 12 easy monthly payments of £1.18.4
will make this set your own.

DUBILIER CONDENSER CO. (1925) LTD., UB I LE ER

Ducon Works, Victoria Road, N. Acton, London, W.3. ALL-ELECTRIC RADIO

i}

—

LISIEN TRy

POSITIVE GRIP TERMINALS
(Patented)
Scientifically constructed, both electrically and mechanically,

. ) THE NEW

they hold the wire, but grip the flex covering. All stresses POSITIVE GRIP POSITIVE

and strains .are removed from the conductors, and once a Standard Wander w(:.xﬁll)ER

connection is made it stays put, and without any unsightly Pll:!g. The old friendf‘ PLUG.

frayed ends of leads, the bane of all fans, ;’}fzusm%’; ":::isﬁ:d. idfal s e

Write for FREE copy of our latest descriptive f;‘j’,";',’;‘:;‘ ':,:fi blacII: ?vli]:rc siiface""if Pocsl[z'{ll’VE

leaflet “ W.W.” Post free, of course. Price 2d. each. poSITIVE Nmited. Various SPADE

e ¥ GRIP PIN  lours. END. Acid-

POSITIVE GRIP Banana
Type PLUG & SOCKET.

great advance on all other

types of plug. A silky, dead
= ﬁ smooth contact is NOW ob-
A

ice 2d. h. prootf con-
END a new- FPrice 2d. eac tacts at all
2d. each. S

Price 3d. ez,

tainable. Price 4d. complete.

THE POINT—

of the new Lisenin Wander Plug overcomes
all contact troubles. The patented construc.
tion effectively prevents *‘wobbling”* in
the socket. It makes perfect electrical and
mechanical contact and does mot require
constarit- opening of the prongs.

" Price 2d. each:

We have moved to larger premises, Note new address :—
THE LISENIN WIRELESS CO.,
5, Central Buildings, HIGH ST., SLOUGH, Bucks.

"Phone : Slough 652." T. Address : POSGRIP SLOUGH. Look for the Lisenin Show Case on 3
] your Radio Dealer’s Counter.

Mention of ** The Wireless World,”  1hen writing to advertisers, will ensure prompt attention. E48
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%j |T, does not pay to take chances in buy- The green case of a T.C.C. Condenser Q
ing condensers. Remember, they may is a symbol of safety. Inside it is a

look efficient, yet, just as a smiling face quarter century's experience in con- rg(

may hide a harsh nature, so a well-finished denser manufacture.  Experts know this \

condenser case may mask an_inefficient —and choose T.C.C. “ The Wireless A

interior. But there is asafeguard. If it has World " knows it—and invariably uses 1
14 a green case, you are safe in buying it. T.C.C. Condensers in its sets. You are

For then it is a T.C.C. Condenser. safe in following its lead.

The new types illustrated above
are (left ‘to nght): T.C.C.
4 mf. Paper type, 6/3; T.C.C.
01 Mica Flat type, 3/-;
T.C.C. Mica Upright tybe,
1/6; T.C.C. 2 mf Paper
type, 3/10, T.C.C. Electro-
Iytic type, 15/-. Ask your
ealer for complete price list.

IN THE
GCREEN

CASE | Z

e S w2

PR\ @

Z SIS0 SIS
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Reg. Des. No. 753447

To Amateur and Expert
Wireless Set Constructors.

\Why not an efficient wiring system
in your Sets, with perfect loops' in |
your, wires, giving a perfect contact .
throughout its circumference, with, }
greater efficiency in results.

Every loop of correct -form and
dimension in one operation, in a
iraction of a niinute. No guessing or
resetting as in the old method.

S S———

Lasy of manipulation, with accurate
results, a great saving in time, whether
employed by the amateur or expert.

Loops a good fit, easily adjusted to
terminals, screws, and other connect-
ing devices used in electrical apparatus.

Full instructions issued special to
Wireless Set Constructors, with each
Tool. I

VOLUTE PLIERS

PRECISION WIRE LOOP FORMING TOOL

o«

o
%Q
!

Pat. Pen. 10014/3)

Entirely British in design and
. manufacture, they are invaluable to
. everyone associated with the Wireless,
Electrical, and kindred trades. Made
of the best tool st:el, hardened and
.+ tempered in oil. Eight gauges on one
_ tool, ensuring neat and accurate loops
i in one operation, in a fraction of a
' _minute. Wire cropper incorporated
in circular joint.

~ Price 4/- each.

If unobtainable at your local dealer,
send remittance to the Company
direct :—

VOLUTE PLIERS COMPANY,

19, Victoria Square, London, S.W.1

Telephone : Victoria 7553.
Telegrams : Pliaspiral Sowest London.

EXHIBITING AT

British Industries Fair,
BIRMINGHAM.

oy
i

1

i

g

]

——:s —

ers
Colassion ea¥
Super Loud®™ e

Precision Instruments, not mass productions.

Handles faithfully all sound waves!
COLASSI ON SUPER LOUDSPEAKERS
embody entirely new principles. ‘The reed
(which is covered by world-wide patents) used in
conjunction with a correctly designed diaphragm
mounted on sorbo rubber sponge will handle the
output from any size amplifier, without chatter, with
a purity of tone and perfection of balance, yet to be
equalled. With a 6 watts amplifier these speakers
will fill a hall of 800 seats capacity. So sensitive is
the movement that even our Cinema Models have
been driven from a Grystal Set. Thisis noexaggera-
tion. It is a fact! We invite you to call for a
demonstration and comparison with a Moving Coil
Loudspeaker: Specially recommended for ¢ The
Wireless World *’ Four.
COLASSION SUPER STANDARD of solid well-seasoned selected Oak.
Higa-grade finish which will. retain its appearance permanently. Size
193" x 192" x10}" 2 §° thick.
Model No. 1, £7:10: 0. Model No. 2 £10:0:0.
COLASSION STANDARD, £5:0:0.
SUPER COLASSION PEDESTAL DE LUXE. Built of best quality
mahogany with quartered panmels., It is of most attractive design and
exquisitively finished. 381" high, 223" wide, 134" back to fromt.

£15:0:0
14 DAYS' APPROVAL.—If you are noteg
entirely satisfied return the instrument un-
damaged within 14 days and the purchase
price will be refunded in full immediately.

Sce your local dealer—if he 1s out of stock write direct
or call :—

W.L.COLASSI, A.Inst.P.I,

Mark Lane Station Buildings,
London - - - E.C.3.
’Phone: Royal 2860

Give your set a
Tun r 'I'h|s

BATTERY: CHARGER

You'll never be "let down " in the
middle of a programme if you
instal a TUNGAR Trickle Charger.
: ‘For a negligible- cost per day the
TUNGAR keeps your L.T. & ccumu-
lator fully charged. When you.
switch off your set, switch on the
TUNGAR and your accumulator
will be gently recharged. No dis-
connections or connections fo
make, just swilch on—that's all.
TUNGAR gives a conlinuous ou!-
put of 0.3 ampere and charges 2,
4 or 6-volt accumulators.

Another TUNGAR, from which you
can charge both High and Low
FOR A.C. MAINS 35 Tension Batteries, sells for 72/6d.
ONLY - - PRICE Your dealer can supply you.

EDISWAN

dduvt. of The Edison Swan Electric Co., Lid.
o\ Incorporating the Wiring Supplies, Lighting Engzneermg, Refrigeration
:(‘ »ami Radio Business of the Briiish Thomson-Housion Co., Lid.

DLLS
Yaes B.gy

Mention of *“ The Wireless World,”” when wriling to advertisers, will ensure prompt attention. REA
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35 STATIONS GUARANTEED

- UNDER AVERAGE CONDITIONS |

SCREENED GRID
4

RADIO GRAMOPHONE

An All-electric Radio Gramophone for 100-120 volts

& 200-250 volts, A.C., 40-60 Cycles.

3 screened grid valves, power detector and two
stages of L.F. amplification with two super power
valves in the output stage. A full’ wave valve
rectifier is employed which as well as supplying the
high fension current supplies the field winding or the
energised moving coil speaker. Three tuned circuits
are used, these being controlled by one dial
which is illuminated. Wavelengths 200-600 and
1,000-2,000 metres wave change being effected by
conirol on panel.

A BTH pick-up and silent running induction-disc
motor are employed.

Pre detector volume control is used on the radio with
a separate control for volume on gramophone.

Volume and range are remarkable; over 40 stations.

have been funed in within eight milesofLondon, while
London was working, at full loudspeaker strength.
Selectivity is also astonishing. Toulouse, for example,
can be tuned in at full volume without a frace of
London Regional {6 miles away) even on a long
outdoor aerial.

Supplied in beautiful finished Oak, Mahogany or
Walnut Cabinets. Sizes 36” high, 2’ wide, 20” deep.

OAK MAHOGANY WALNUT

39gnk. 429ns,. 4Sgns._

Delivared on the 1st of 24 monthly payments of
37/7 40/5 43/6

12 months written guarantee supplied with each instrument.
ALL ROYALTIES PAID. If you live in the London area we can
arrange demonstration. Radio model only available ifrequired

WRITE FOR DESCRIPTIVE PAMPHLET

THIS LETTER FROM A VERY SATISFIED OWNER OF ONE OF THESE REMARKABLE RECEIVERS SPEAKS FOR I TSELF:

CATFORD, S.E.6

"] happen to be a possessor of one of your Bon
Marche Screen Grid Eight Radio Gramophones, and feel I'
must write and let you know how very satisfied and proud |
am of my set. lIts reception is litile short of marvellous and
the tone, almost a perfect reproduction.  Although | have
only had the set just about 3 weeks! have already found
anJlogged 53 slations including Schenectady, U.S.A. and
the Brifish relay siations Cardiff, Bournemouth, Manchester
and Glasgow. The reception from Moscow T.U. 75 kw so

surprised me, that| was immensely puzzled, | heard a person
speaking in perfect English from just above Kalundborg and
for curiosity waited uniil he had finished, and found that
it was a person from Moscow T.U. 1103 m. giving English
Market prices in perfect English. You are quite atliberty to
show this letter to any of your customers or bring them along
here for a demonstration if you like. Thanking you once
again for the Demonstration that induced me to be possessor
l of this remarkable set.”

THE ORIGINAL OF THIS LETTER AND OTHERS MAY BE SEEN AT THE BON MARCHE

BON MARCHE "™

BRIXTON

S.W.9
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RADID

Receiver R.O.
433, 7

One-valve Bet
with theThree-
3 valve Power.

4-pale 8peaker E.B.85, 42/-: The,. Out-
standing ‘success of The Natlonal Radio
Exhibition. 4-pole Loud-speaker Unit and,
Chasais, LCH 85, 16/6. Urit only, L8 85, 12:.

S a1/6
1/- and 1/3

High Vacuum Resistances
‘High Vacvum Condensers

Paper Condengers in metal cases with acrew
Terminals, Solder Tags and Fixing Lugs. o
(For Horizontal or Vertical Mounting). .
Prices on request. Gramophone Pick-up L.R.93 - - 15/~

) _ 4, Fountayne Road, Tottenham, N.16
THE LOEWE RADIO CO., LTD, %% : Tottenham 3911/2.

Paone

Rigidity and lightness have
always been the aims of every
loud-speaker manufacturer but
only Celestion holds the World's
right to produce the  unique
Celestion  reinforced dia-
phragm. No othér diaphragm
s0 successfully combines light-
ness with rigidity. From no
other diaphragm can you expect
such faithful reproduction. For
lifelike beauty of tone

IT MUST BE CELESTION.

Send for illustrated lists
showing full range of
Celestion models.

CELESTION Ltd.,Kingston-on-Thames
3 London Showrooms: 106, Victoria St., S.W.1

FOREMOST NAME £

CELESTION

Ghe Very Soul of Music:

LOUD-SPEAKERS.

CELESTION CHASSIS
D. 20

A complete loud-speaker
ready to be mounted in
your portable, radio-
gramophone or baffle

£3:3:0

Eg§§ﬁﬂ3¥§i25§§§§§

| uniform

p LN 99 g : "
Mevvion of ** The Wireless World,” Shen writing to advertisers, will ensuve prompt attention.

£ S (o A )
:vvvvvv’vvvvvvvvvvvvvvvvvvvvvv]
: 4
 for CHRISTMAS — §
» <
> ncorporatin 4
E &,A‘N S HV’;fslilfngho%s;lt;égilﬁ;r. p
4. Jromy . .
4
4 UNITS H.T. & L.T.
: S Combined £5.10.0 .
b vV BRD 11 ELECTRIC”
> 0 ; NO BATTERIES-
»a$Y 2,.3&4 COMPLETE
$ VALVE from 10 gns.
Not massed produced, but
1C” idnidully bale — MC.
OTR Speaker, Sl};w Speetd Induction
Motor, etc. . Demonstrations
RADIO_ given all over the country.
GRAMS Price from 45 gns.
PRODUCT,
DALTON ST., WEST NORWOOD, S.E.27.

It requires the accuracy
and sensitivity of a Weston
Mil-Ammeter to tell you
exactly at which particular
stage in your receiver
.distortion begins.

Try itin your H.T. leads
in turn. Should the needle
kick strongly either back-
wards or forwards when
signal strength varies, it
indicates transformer dis-
tortion, over-saturation of
the valve, incorrect grid

. bias,filamenttemperature
fo TRAC E or H.T. Potential.

| . A Weston Mil-Ammeter

i DISTORTIO N is- the only instrument

sufficiently accurate to be
of any value to you when
making readings. Weston
Instruments are standard
the world over, and since
¢ 1888 have been unrivalled

for scientific precision,
accuracy and
unvarying reliability.
Weston Model 506 Mil-Ammeter

Price 35/=

WESTON

ELECTRICALINSTRUMENT
CO., LTD.,

15, Great Saffron Hill, London, E:C.1.

£ M Telephone : Holborn 2029. As.

B52
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APPROPRIATE CHRISTMAS GIFTS |
FOR WIRELESS ENTHUSIASTS g

This compact diary is “ THE WIRELESS ‘WORLD ” DIARY FOR 1931

a useful present for any The only diary published compiled by the Staffi of
T W s T « The Wireless World.”” Now in its seventh year of publication,
wireless. this handy pocket volume contains 79 pages of facts, figures
and explanations to which wireless amateurs constantly refer,
2 together with ample diary pages for memoranda and notes.

Price 1/6 By post 1/7

Otfers more deeply | DICTIONARY OF WIRELESS TECHNICAL
joct would appreciasre | TERMS By S. O. Pearson, B.Sc., AM.LE.E.  (1926)

this handy volume of A guide to all those who come across unfamiliar words in their
definitions and explan- reading, giving definitions of terms and expressions commonty
ations. used in wireless telegraphy and telephony. It is well illustrated
and cross-referenced to enable the required information to be
= rapidly obtained. -
Price 2/- net By post 2/2 :

e THE ELEMENTARY PRINCIPLES OF WIRELESS
teur, a copy of | TELEGRAPHY AND TELEPHONY

Elementary Principles By R. D. Bangay. Revised by O. F. Brown, B.Sc.

would be very welcome. Third Edition (1939)

This volume has. been the standard work for educational
purposes for many years. The new edition, completely revised
and greatly enlarged, is an indispensable text-book for wireless
students and beginners, and deals with the whole subject of wire-
less telegraphy and telephony in a clear and direct way. Well
illustrated from diagrams and drawings.

Price 10/6 net By post 11/-

¥ g / THE HANDBOOK of TECHNICAL INSTRUCTION

serious student o i

A serious student of | FOR WIRELESS TELEGRAPHISTS

master the subject, Revised and enlarged by H. M. Dowsett, M.I.E.E.

would find this volume F Fourth Edition (|930)
X 1 eful. X

i A Provides.a complete theoretical course for the P.M.G:’s Certifi-

cate, and covers the general principles and practice of Wireless

Telegraphy. The book describes in detail the various types of

marine wireless equipment, and gives also muth practical

B information on maintenance. 478 pages. 430 diagrams and
illustrations.

Price 25/- net By post 25/9

Should you count an | RADIO DATA CHARTS

advanced student

among your friends he | BY R. T. Beatty, M.A., B.E., D.Sc. (1930)
will be glad to haye a A series of Abacs providing most of the essential data required

copy of Radio Data in receiver design, and enabling problems to be solved without
Charts. having recourse to complicated mathematical formule. All

-  keen amateurs will appreciate-this helpful book.

~ Price 4/6 net By post 4/10

Or you can give to any of

them the pleasure of re- Any.pf these books may be obtained direct from the Publishers,

ceiving by post a weekly ILIFFE & SONS LTD., Dorset House, Tudor Street, London,

ggpyld of : e Theh \{Vire}ess i E.C.4, who will, if desired, post them direct to those for whom

Sonil o e ST e they are intended. Enclose remittance with addressed label and

address, with' rémittance, say if they are to be dispatched on any particular date. &
and we will post the copy

) regularly.
O
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Made of finest material
taroughout. A real
wonder for pure and
powerful reproduction.

The efficlency of this unit i1
the higiest of-its. class and
compares most favourably with many
well-known Mains driven Units.

PRINCIPAL CHARACTERISTICS:
A large and most powerful magnet.
60 well-insulated, separated poles.

Three alternativeresistances, 1750-1200
and 500 ohms.

Reed indirectly driven.

Adjnstment enables #inest results to be ob-
tained on the most weak or strong impulses.

Fixing plates for & variety ot _moun‘tmg
positions.

Diameter of Cone 15",

8Bupplied complete on
Bolidly Built Chassis.

Fzmw'm e ]

190, Bishopsgate, London, E.C.2.  T:lewhone:
and at 65-66, Houndsditch, E.C.3.

SUPER TONATROLS
hy ELECTRAD

The néw Electrad Super Tonatrol
variable non - inductive high
resistances will safely dissipate
S watts at any position of the
contact with one-tenth or more
of the vresistance element in
circuit. The all-metal construc-
tion with the graphite resistance
element fused to an enamel base
obviates the necessity of using either a
low-current paper element or fine wire,
The action is amazingly smooth, long-
lived, and both mechamcally and
electrlcally perfect.

The - Super Tonatro} embodies new
ELECTRAD ideas of proved merit with
generous factors of safety. More than
ten years .of average service find the’
Super Tonatrol performing. with no
appreciable wear or change in resistance

;‘atlng
0. - ‘Each
1. 25,000-ohm potentiometer Write for Elec-
2. 10,000-ohm potentiometer trad catalogue—
3.- 50,000-ohm Rheostat .......... It’s free and post
4. 10,000-ohm Rheostat ...... o free.
5. 100 000 ohm potentiometer. ... ..
6. 25, '000-0hm volume control .- . .8/6
i 50 000-ohm fourth terminal

fader volume control. . ...... 17/6

THE ROTHERMEL CORPORATION LTD.

24, Maddox Street, London, W.1.
’Phone : MAYFAIR 0578/9,
Continental Sales Office :—

27, QUAI DU COMMERCE, BRUSSELS, BELGIUM.

BY TAKING IT FROM\
THE L.T. ACCUMULATOR =

sssssssannnnny,
See
Editorial’
Report—
WIRELESS
WORLD,

MANY s
TESTIMONIALS——

fassmpsssamnuxw

‘amsssmaumBBARENE;

PenssmarsEEssnmuEEREY

HE Unit consists of indestructible
nickel iron cells which are kept
charged automatically from the
accumulator—by means of a series-
paral[el swm:h—thussupplylngasteady
; and ample stream of H.T. Current
120Volts The L.T. Accumulator’ will require
Unit very little more charging than formerly.

« Itseemstoogoadto be true—but never-

theless, itis, Absolutely abolishes H.T.
£4'5'u worries. The ** Alklum ™" nickel and
iron plates are entirely free from the
trouble customary with lead plates
Sulphation is impossible, and cells can-~
not be damaged by any rate of
Chﬂme or dlschﬂrge Wlll supp]y
40 milli-amps per hour.

Write To-Day for Full Particalars :—
MILNES RADIO Co.
COttmgley o idge,
BINGLEY — Yorks.
"Phane : Bifa7500.

SOMETHING NEW
FOR XMAS!

HAVE YOU TRIED ELECTRIC
REPRODUCTION- OF MODERN
RECORDING ?

The * Scientific ** 3-valve Gramo-
phone Amplifier with Volume-
Control, as illustrated, is an ideal
entertamment provider, giving
amazing volume and purity. For
use in the home, public, or private

entertainments. Any good Loudspeaker can be used.
Kit of Parts for home assembly, with instructions 3
(Carriage Paid) £2 = 9 - 6

(Carriage Paid) £2-19-6
(\Vithout Valves and Batteries).
With the above Amplifier, or at all times when
undistorted reproduction is essential, use one of
the “SCIENTIFIC " EXPONENTIAL HORNS.
When fitted to any good unit, such as the
“Brown” U/GA, these non-metallic sound-
amplifiers provide the most efficient and faithful
method of reproducing speech and music.
Tvype €635 (as shown), 5 ft. high, 25 in. mouth 19/6

(Carriage Forward)

Other types, straight and folded .. ., from. 7 9
(Carriage Forward) /

All our goods are fully serviced and guaranteed.
List and advice free.

SCIENTIFIC SUPPLY STCRES,
126, -Newington Causeway, London, S.E.L1

_Bu;lt, ‘ready for use
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FOR YOUR OWN SET
—~OR YOUR FRIEND’S
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IDEAL XMAS GIFTS

Make sure your set is working at its The Belling-Lee Bakelite
be.t for Xmas. Write for the free erminal- Mount (as v[lm-
Belling-L.ee(;laéldggok P ;hdil::)_-(lion- trated) o 8d.
neclions n ition ull of

interesting information, it suggests Wander Plug gt i 3.
many novel uses for Belling-Lee  Belling-Lee Termmals—
Pruducts. either for adding to an Type 4 : = oo 6d.
existing setor building intoa new one. . M g S g

Belling-Lee Radio Connections are Plug o go.:ket
the last word in safety, efficiency and Panel portion 3d. “Flex porhon Gd )
reliability. Unique in design, they win Plug and Socket .
can never come adrift and they add  (Panel portion.6d. Flex Dorllon l/-)
to the appearance of any set. Indicating Spade Terminal.
Remember your friends when you .G. Anode Connector .
ire }?oklﬁg"thrnugh tBe free E{andd- gfl:ttery g‘“dss 6“;)' ] a'loslsd'
co elling-Lee Battery Cords, SO made tn 8, an ZWayy
Spadensers, Wanderfuses, etc., make 1 he New Wanderfuse. . 1/6d.

exgellent gifts. (Spare Fuses (150 m/a) 9d. eachj.

=\ A

B35 Advertisements for ** The Wireless World '’ ave only accepted from firms we believe to be thoroughly reliable.
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ROTARY TRANSFORMERS

R . FOR
RADIO

SIZES FROM
40 - 500 WATTS

GUARANTEED

FREE FROM INTERFERENCE
ON ALL BROADCASTING WAVELENGTHS

sy

ALSO ANODE CONVERTERS

Lists—ELECTRO DYNAMIC CON. CO., LTD.,
DEVONSHIRE GROVE, LONDON, S.E15.
ON ADMIRALTY, WAR OFFICE & OTHER GOVT, DEPT. LISTS

Pprovides the
most  useful

Xmas present
it is possible
to buy.

NOTICE

is used .all over the World. Itis re-
liable and British made. Low Loss

!!E!/;vél SAFETY FIRST. LOOK FOR TRADE MARK. }

Formers and Panels a Speciality.
Obiainable from all good Wireless Dealers.

Made by Experts.
Patentees: PIFCO LTD., Pifco House, High St., MANCHESTER.

Sole Makers :—
THE BRITISH EBONITE cCO., LTD.,
Hanwell, London, W.7,

s Cuos

BT SaraN

LY DB uits Send us a P.C. and we will present you entirely
Sclgs'ﬂgz%::‘c ac(‘ﬂs"‘gf 51 % FREE—this splendid Brochure entitled :
o e “MOVING COIL LOUD SPEAKERS ”
Lo Ponut o Sy y inse Simply Explained.

i o adiis It describes r—Usa of  B.uffte Output Circuits.—
Heights 14*1)5111""’1" ins. Maiching the toud Speaker.—Loud Specker lmped-

£ anc..—Multipla Units. — Phe Output Stage.— The
B Field System.—Suitable Olrcufts.—Pentode Clreuits,—
Wrilc_ Jor our Lists of new Coils required for various' Valves, etc., eto.
Radio RaieyIMRG aionhore Makers of the famous “* WEBSON * Moving Coil Speaker.
Specialitles, * Pioneers of the Moving Coil Loud Speaker.”’
GEO. BLAKEY & SON LTD STAR ENGINEERIN®, Albert St., Didsbury, Manchester.
. .

‘Phone; Didsdury 1785,
National Works, WAKEFIELD.
Telephone : 2518,
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e

ZAN CIN VO 9%

PHONOVOX 1
.. GRAMOPHONE
Volume Control 7/- pl c I(- “ p p

Plug Adaptor 5/-

Make this Christmas a Bnghter/
and more cheery one

A

CABINET MODEL

This handsome cabinet is
specially designed to avoid
box - resonance. The
natural beauty of tone
of the Speaker is
enhanced by the
carefully thought-
out acoustic
properties.

From

£660

Pick-up.” ? It is adaptable to any Gramo-
phone and will transform the cheapest into
a first-class instrument by connection to
149, Queen Victoria Street, E.C., also MANCHESTER, LEEDS,
NEWCASTLE, BRISTOL, GLASGOW, BIRMINGHAM.
e R A e e L e MY T T
LSO SN R SO () SISl N ST (0 S 1 SIS D)
is perh aps the closest approxi-
mation to that of the
moving coil that has yet

your radio set, Will take either fibre or
steel needlés. The Phonovox will give you
s Cev tain of Good Rece
@’Ce‘% THE ORIGINAL N & K INDUCTOR vLoup speaker tIOh

Your records are capable of more than you
volume, quality and absolute satisfaction.
ASK YOUR DEALER FOR A DEMONSTRATION
COMPLETE CHASSIS
*'The performance is remarkable
ture.”” — Wtulexs
World Test Report

imagine; why not hear them as they can be
Write for leaflets U319
for- the unusuai output in the
July 30

!
reproduced by ﬁtting the ‘“ Phonovax é
IGRANIC ELECT RIC CO., Ltd.,
£3.10.0

Farrand

- BAFFLE SCREEN

Suhstnnhnlly built ‘and excellently
fi ed. lees perfect reproduction.
dth 247, Helght 34",
Oak £G 10 Walnu! ;1
Mahoxany £7 0 Onkand Gold £ 0
Walnut and Gold .

A BRODERSEN, Sole Distributor, '

11, Northampton Sq., Goswell Rd., London, E.C.1. 'Pnone: Clerkenwell 7286.

Perfect
Loud Speaker

Rr37 Adnertisements for ** The Wireless World** are onlv accepted from firmns we believe to be thoroughly reltable
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SUPPLIED IN SIX FINISHES
Semi-Polished Black Semi-Polished Mahogany
Highly ‘Polished Black Highly Polished Mahogany

Matt Cube Surface
Obtainable from most wireless dealers.

Advertisement of H. B. Potter & 0Oo., Ltd., Stalion Buildings, ROOHDALE.

s B ZP O 2

OF A PEN

No. 82.—Fitted with 14 carat gold nib
tipped with Super Hard-Iridium.

Thx§ famous pen will give a lifetime of
service.

In all points—fine, mcdlum broad,
etc. Six colours:—Black, Tan, Red

Mottled, Green Mottled, Lapls Jade

Ask for it by name at your stationers:

or from Sole Makers.

JEWEL PEN CO., LTD. (Dept. 44),
, Newgate: Street London, E.C.1.

FRANKLY THE PERFORMANCE
SURPRISED US!

say the ¢ Wireless Magazine >’ in their test report of

ELECTROCETS
All electric Table model Radio Gramophone.
Models complete, with spring motor - 18 Gns.

% with Klectric motor (AC Mams oul\) £24

Wlall 1we send you the full test report, together with our illus-
trated brochwure describing our wanderful range of models?

Phere is a special Electrocet agent in your district who will
give you a demonstration, and install the complete
instrument for you.

THE ELECTROGET RADIO CO. (Showrooms),
Poplar Road, 8olihull, BIRMINGHAM.

 PERMANENT MAGNET |

The
“INVINCIBLE”

Moving Coil Reproducer

Sensitivity, more sensitive than a balanced
armature or moving iron type unt.

Quality of Reproduction the highest
standard yet achieved.
Fitted with a positive NON-RESONANT

centring device.

Exceptionally solid construction throughout,
write for full particulars.

27 FARRINGDON ST.LONDON. EC4
TELEPHONE: CITY 4472 J

VOLUME, VOLTAGE,
or OSCILLATION

@}

all Perfectly Controlled by the

PILOT
RESISTOGRAD

SENSITIVE enough for Volume
Control in your Aerial or L.T.
Circuit. Range: 20 ohms to °
'20 megohms.
STURDY enough for Voltage Con-
| trol in your elimininator. Will
handle 20 watts.

: Write for Calalogues to :—
THOMAS A.ROWLEY, Ltd.
59 Skinner Lane, Birmingham

Sole British Agents for all Lines manufactured
by the Pilot Radio and Tube Corporation

of Lawrence, Mass.

10, Maddox Street, Kegent Street, W.r.

I London Office :—

n'!lFY

= AND

NE\_ ‘USE

PA ALSO

TE R LaCK REDFERN’S

EsoN RPN ERoNmE
AV alse |

Dnsh ,,onesgzslgn COIL - FORMERS

Pl surfoc | - Supplied in 10 sizes.
Manufacluud by— ('!'.‘:lVYDE,

REDFERN'S RUBBER WORKS Ltd., cheshire.

Mention of “ The Wiveless World,” when writing to' advertisers, will ensure prompt attention. B58

ROTARY CONVERTERS

D.C. to A.C.

A.C. Receivers wil] operate from any D.C.
source 8-250 volts by using this Converter.
The supply given will be entirely free
from hum owing to the high efficiency of
the smoothing unit incorporated.

60 watt type, asillustrated £13.3.0
. £10.0.0

All sizes lo I,o00 watts.
Send for lisis. Trade supplied.

LANG & SQUIRE LTD.,

Wales Farm Road, Acton W.3
Phone: Chis. 0403.

Rotary only - E
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SERVANT OF THE
SET

Junit Mains Unit, the finest unit that can be bought

at any price, operates on mains of all voltages

from 200 volts to 250 volts.

It is so designed that it can be placed in a vertical or

horizontal position to fit into any battery recess. You

will easily reach the terminals of a Junit Mains Unit.

7 0/4 A.C.
Ask your dealer for full {7 LTE S A,
particulars.

peres load, and incorporating 4
volt centre tapped winding for
supplying filament current for
indirectly heated valves. Bize
9" X 5" x 34",
Tappings: One variable 0—150
. fixed 150

» e 8.6.
Price £5:0:0
UNIT TYPE 120.
Giving 120 volts at 20 milliam-
peres load. Bize 97 x 5" X 3},
Tappings: One variable 0120
.. fixed 120

"o 5.G.
‘Price £4:7:6

UNIT TYPE 120/T.C.
Giving 120 volts output at 20

sSezros o= CHRISTMAS GIFTS:

need not buy additional leads—your present leads -

: ®
Electric
: Gramophone
Motor
for
© ; :
Christmas
Festivities
Turn your clockwork gramophone into
a first-class electrically-operated in-
strument, by fitting.a B.T.H. Electrjc
Gramophone Motor, and hear your

favourite melodies and dance music
to the best advantage,

Easily fitted—only one hole to cut ; will
operate from your lighting supply ;
even speed—never runs down; plays
900 records for one unit of electricity.

No winding

Just switch on!
Costs only £3-3-0
from all high-class dealers.

The British Thomson-Houston
Co. Lid.

ELECTRICAL. ENGINEERS AND MANUFACTURERS

Taining Sriokle chavger for 3, or Head Office - - - - - - - Rugby
O epiarEugmA o S Sire I Ko London Office - = - «Crown House,” Aldwych

Tqypings:o,?ﬂvn‘;relsmao.‘}gg Works: Rugby, Birmingham, Willesden, Coventry,

Adverti e Junit B 1 i T, 8.6, hesterfield.
i 00.?2!‘:?-7’{”)’?1111&9’0014" .’;;L‘are, g‘l;"u‘t;:it:t;yng Price £5: 17_ : 6 >
@) (M.C. 123) i ~
L SIS (N SISO SIS WD SIS 0DZ SIS
B59 Advertisements for ** The Wireless World ** are only accepted from firms we believe to be thoroughly reliable
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=

a splendid
Ymas Gift
@ The National Five-Valve Portable

plays at the touch of a switch and
brings in Home and Foreign Stations

at full loud speaker strength as you
turn the single tuning dial.

8 Its tone is always pure and true
—giving to voices all their nat-

ural inflections -and keeping music.

liquid and altogether delightful.

@ The National can be carried any-

where, for it is completely self-
contained in a handsome oak case
with a detachable leather carrying

strap.
PRICE
complete 12
IN OAK GNS.
De Luxe
Model in
mahogany 13 GNS.
‘Waterproof covers extra:
3/6 Brown, 4/6 Blue.

Many thousands of National sets have
been sold to satisfied purchasers. . All
good dealers sell and recommend a
«National ’° Send to-day for free
catalogue and full particulars to—
4 THE BRITISH RADIOPHONE Ltd.
(Dept. W.W.),
Aldwych House, Aldwych, W.C.2
Telephone: HOLBORN 6744

18 to 70 METRES

Electrocets Empire 2.

SHORT WAVE RECEIVER |

(BATTERY OPERATION).
Contained in an oak cabinet, withmetal panel. Vernier
and direct drive condensers. Vernierreduction 12 tor.
Smooth and free of back lash. Potentiometer control
of detector grid voltage. . Variable earth, and aerial
tappings on a specially wound coil. Changeable coil
for wavelengths between 200 and 2,000 metres 8/- extra.

£4:5:0

3-valve model £5.

Accessories: 2z Osram valves 19/-; 1 pair B.T.H.
Sensitive 'phones 15/~; Complete aerial and earth
equipment 10/~ E

The above models can be made all electric by the
addition of our special H.T. and L.T. eliminator
(AC mains), £4:15:0.

; Agenls wanted and
Trade enquiries :

P The above models can '
¢ be seiit C.0.D. lo most :

: countries. Postage and 3 invited.
: D. exira.

Sample C.0.D

Iilustraicd literature Pasl Lree.

THE ELECTROCET RADIO CC.,
Poplar Rd,, Solihull, Birmingham.

WONDERFUL
RETURNS!

34 Replies!

IlIIIIIIIIIIlIII'IIIIIIIIIIIIIIII|I||IIIll||IIII|IIIIIIIIIIIII

This extract from a letter
recently received. furnishes
further proof of the adverti-
sing value of *“The Wireless
World.”

“We feel we ought to
tell you of the won-
derful returns from
our small advertise-
ments in ‘The
Wireless World.’
Recently from a
small advertise-
ment in your paper
we received thirty-
four replies. From
another publication
'we received seven
replies.”

The All Mains Radio Company,

g6, Brockley Rise,

Forest Hill,
WW.05. Londen, S.E.23.

TR THHUUTHTTTT

COLUMBIA

780

FAMOUS FOR
ECONOMY

NOW ONI.Y

“iGH TENSION  sowurs

PAmo B”BarTery-

/I B 1\

Judge your batteries on perior—
mance—not on price. Columbia
4780 (60 volts, Triple Capacity)
now reduced to 17/6, is the most
economical battery you can buy.
Throughout its long life it gives
‘you smooth — ﬁowmg ‘power ;
pure trouble—free radio ; better
all-round performance. Re-
member - the name — Columbia
4780 costing 17/6.

For large Sets employing power valves, Columbia
“Layerbuilt’ '—truly a baitery and a kalf. No. 4486,
45 RV 0lESAETTRLT IRET IR R e 24/

For 2- or 3-Valve Sets, Columbia No. 4721 10/6
Lior Pmtables Columbia 4755, 99 Volis .. 18-
Columbia Grid Bias Baitery'g Volts No. 4756 2/~

Columbia

RADIO BATTERIES

J.R. MORRIS. I House, 15, Ki London, W.C.2.
Seotland : J. T. COartwright, 3, Caddgan 8t., Glasgow.

Mentioi of * The Wireless World,” .uﬁ{ﬁ writing to advertisers, will ensure prompt attention. B6O
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i DUTY.”

You have done the right thing. You are
glowing all over with righteous satisfaction,

for “ duty has been done.”

Yes, you have toiled and moiled through
miles and miles of ““ Stores.” You have made
a purchase for Mother, Father, Sisters,
Brother, the Baby and the Best Girl.  Your

pocket may have been deep ‘enough to include
the Family, even unto Third Cousins. Your
bounty may even have extended to Mere
Friends,

BUT WHAT ABOUT YOURSELF ? COUNT
YOUR FEW REMAINING SHEKELS AND
SPEND THEM WISELY WITH CLAUDE
LYONS LIMITED. SEND FOR OUR CATA-
LOGUES AND SEE HOW YOU CAN EX-.
TRACT THAT LAST OUNCE OF PLEASURE
FROM YOUR RADIO.. YOU HAVE
EARNED IT!
SWITCHES. “GADGETS.” VOLUME CONTRQLS. QUALITY
PARTS. DIEHL A.C..INDUCTION MOTORS. AUDAK
16" TALKIE PICK-UPS. RECEIVERS. A.C. and D.C.-
OPERATED AMPLIFIERS. ROTARY CONVERTERS, etc.,

ete. IN FACT, PRESENTS FOR YOURSELF FROM 2/- UP
TO ALMOST “NO LIMIT

i
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AN ALL-ELECTRIC

RADIO-GRAMOPHONE |

« £37:10

THE IDEAL PRESENT
FOR XMAS =

This amazing low figure creates l
a price revolution in this form

of luxurious home entertain-

ment. An all-electric radio-

gramophone with the full

reputation of 7BEL-CANTO l
Radio ' behind it, is now with- ‘
in the reach of all, and the

price makes it a particularly

suitable present to give this

Xmas. [t is easy to work and

consumes less current than an

ordinary house lamp.

Get a BEL-CANTO and ensure
successful Xmas entertainment
—the best .of the broadcast
and the best of the records
at a touch,

The latest and most compiete
development of the radio in-
dustry is the BEL-CANTO
Radio-Gramophone at£37.10.0
or £9.7.6 and 11 monthly pay-
ments of £2.16.3

Other models at 0*348 and £75.

Also Loud Speakers and Units.
Write for illustrated catalogue
ahd terms.

Mee

OSSO e Y,

AT

%
_fﬁ%
5 ’;ﬁ
| 4

AT 3,2 W‘v‘m SN

CLAUDE 75 OLD HALL ST. LIVERPOOL, LANCS.
LYONS 40, BUCKINGHAM GATE, LONDON, S.W.1.
LIMITED 25. WARREN STREET, NEW YORK, U.S.A,

~a N a - .

A Really Magnificent)
Christmas Gift P L&

e =

BERKELEY
Radio-Gram Cabinet
YOU too, should build your

Set ia this Cabinet which
is modern in deslgn and beauti-
fully finished in  Walnut,
Mahogany or Oak Veneers.

For 187X 7” Panel; 16* Base- (Lb

hEy; Speer Copperimen o
g h

Bafflc Board, Height 4577 e

~
CARRINSTON MFG. CO. Ltd. 7
24, Hatton Gdn,, London, E.C.1 ~* Direc-
(' Phone : Hnlbom 8202). 3
{Factory : 8. Croydon) BEL - rC(:: 3#8

3 RADIO LTD., 34-36

SM -~ '/Oxford St, W.1,
Ll

e
”. ~  Please send me illustrated cata-
logue and details of hire purchase.

‘&%& Nuﬂ\f Aa&mﬁ : —— N b q,/ 06922

B6I Advertisements for * The Wireless World ™' ave only accepted from ﬁrms we belzeve to be thoroughly reliable.
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CHRISTMAS GIFTSI

L] | f '
“JO“Y’S Ag aim’ |; there is no
’ . Y ] -
Special Bargains in Xmas i ft
“LEWCOS COILS” |, — bl
that can be obtained from give 3 good
b - = ’
Jolly’s of Witton|[:]«2 : i
| ALL BRAND NEW BOXED GOODS. v B pair
e ' Telephones
List ( A : List " |” Our *
Noe. Description. Quantity. Price. | Price.
] ; Al s P There’s your short wave friends—hurners of the midnight oil
![ I‘;:;:":::b 'I?:rtmm‘:l.:e?.' an“ | 490 e |- 26 hA;nSe,gsho remaing faithful to her old-love—tLe crystal set you made
i gg'{ g " Split Secondary Transformers .. ;g {g %;: Give them all Ericsson Supér Sensitive Telephones—good receivers
; SST 8 . n i i 32 6 | 2 every pair—chosen by the Post Ofice, ¢ e B.8.C. and many long distance
F SST 15 2 % " - 24 /6 2/ overseas stations. Comfortable, wearable and light.
| §§¥PZ(‘J1 Spht Secondary Tapped o % /6 ti ' 120 2 0[)0 ““d All good dealers stock then_n or _tlirect from:
| SSTR15| | Dy Trensformer ...} 200 W6 | 2 ' Ericsson Telephones Litd.,
PA6 Split Primary Aerial Coil .. 35 /6 | 2/6 l 2 6 67/73, Kingsway, London, W.C.2
§g¥ ?Z ) i Transformer .. ?g ;g %{- ‘
MRT 5- M:gneﬁc'l'!eaction Transformer 66 /6. 2/ )
MRT 20 ” ", x 76 /6 2/~
RTA 5 Reinartz Aerial Coil ' .. 74 /6 2/~
RTA 20 5o - ys .. .. 62 16 2/a
g'{ g - .«  Transformer .. 223 5(6) %;-
Tr20 | et e e R e | B v LELER HONES:
BAR 5 Binocular Anode Coil .. < 147 /6 | 2/«
BAR 20 » . w391 6 | 20
BTA 5 00 o I = .3 116 /6 2/
BTA 20 0 " - . .. 98 16 2/~
BSS 4 x Split Secondary Coil 102 /6 2/~
3 BSS 15 Ditto 172 10/6 3/~
t BRT 5 Binocular Reinartz Transformer 81 8/6 2/~
BRT 20 o 408 10/6 3/-
! BIpd|| o TewidPrimedToam| 3 86 | 3 WL KNOWN BRITISH SET MANUFACTURERS USE THEM
| O e AR IR ) o T B | T Price 1/- with Terminals | R R
300x :: ;: l: :: 25 6/6 2/_ eu: sets i ey are compac! y esignel 0 take
l LAT20 | Oldelodyne " .. " . s |17 | 3 e ‘fvf,csr; ’é‘:’?ﬁa}l&:ﬁ% mf"ﬁﬁis';l’}’&:‘mﬁ Tres
' 17 o EC oo e |8 | o6 A L T L T
LAA 5 * " N N 1 ‘583 10/6 2/6 essary. Follow the lead of well-known British Set
B B"ases fo; Above . od o 1 865 Z;- 1. A Ifla?lu;ct;;‘rers—Luse WMB /Valvehorlge;s nz‘yourqown:et. %
gﬁ.‘é Q. Aerial Coil .. . | 4115 | 3 o o e et oL i, O Speakens
QARA I T el L 16 |15 | 38
SG Q.S d Grid Coil .. ) 14 15/~ 3/9
8AS Mull‘:;edell'\/?aste:‘Coi‘l" b .. 86 15/~ 3/9
QAM »» »» »” 5 = 30 15/- 3/9
! RAS 4 Ultra Short Wave I 12 | 6/- 2/x
! RAS 9 Y M= 70 | 6/- 2/
WT 5 Old Type Wave Trap 3 .. 22 11/6 2/6
E WT 15 " ' ” & !4 44 il/6 2/6
WT 20 . i s 93 11/6 2/6
i TAC 5 Touchstone Coxl Lo 15 |15 |3
TSF'5 152 |15/~ |- 3-
Terms: Cash wzth Order. m
i All Orders overs.5/- Carriage Paid. w.w.2
: All Goods can be inspected at
our Showroom ! { fe’ ThQWIRELESS ENGINEER
Jo I I Y’S | The Journal for Professional
-;_ L A Engineers and Advanced
| Also Aston Road, Birmingham. Monthly Ansual Subscription
! Phone : East 687. | 2/6 net, e 32/- post free.
p ILIFFE & SONS LTD., Dorset House, Tudor Street. London, E.C4.
i [ = o
J | e
II Mention of ** The Wireless World,”h'when writing to advertisers, will ensure prompt attention. B62
j
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ADVERTISEMENTS. XiX.

MISCELLANEOUS ADVERTISEMENTS.

NOTICES.

THE CHARGE FOR ADVERTISEMENTS in these
columns ig :

12 words or less, 2/- and 2d. for every
additional word.

Each paragraph is charged separately and name and
address must be counted,

SERIE§ DISCOUNTS are allowed to Trade Advertisers
as follows on orders for consecutive insertions, provided a
contraot i3 placed in advance, and in the absence of fresh

nsiructions the entire * copy  is repeated from the
pmvlous issue : 13 consecutive insertions 5% ; 26 con-
secutive, 10% ; &R consecutive, 15%.

ADVERTISEMENTS for these columns are accepted up
to FIRST POST on THURSDAY MORNING (previons
to date-of issue) at the Head Offices of ‘ The Wireless
World,”” Dorset House, Tudor Street, London, -E.C.4, or
on WEDNESDAY MORNING at the Branch Offices,
19, Hertford Street Coventry ; Gmldhzll Bmldmgs,
Navigation Street, Birmingham ; Deansgate, Man-
chester ; 101, St. Vincent Street, Glasgow, c.2.

Advertlsements that arrive too late for a particular
issue will automatically be inserted in.the following issue
unless accompanied by instructions to the eontrary.
advertisements in this section must be strictly prepaid.

The proprietors retain the right to refuse or withdraw
advertisements at their discretion.

Postal Orders and Cheques sent in payment for adver-
tisements shonld bemade ——o—g payable to ILIFFE
& BONSLtd.,and crossed __ “* ~"°"— Notes being

traceable it lost in transit should not bz sent as

All letters relating to advertisements should quote the
number which is printed at the end of each advertisement,
and the date of the issue in which it appeared.

The proprietors are not responsible for clerical or printers’
errors, althongh every care-is taken to avoid mistakes.

NUMBERED ADDRESSES.

For the convenience of private advertisers, letters may be
addressed to numbers at *“ The Wireless World " Office.
‘When this is desired, the sum of 6d. to defray the cost of
registration and to cover postage on replies must be added
to the advertisement charge, which must include the
words Box ooo, c¢fo ‘‘ The Wireless World.” Oniy the
number will appear in the advertisement. All replies
'should be addressed No. ooo, cfo “ The Wireless World,”
Dorset House, Tudor Street, London, E.C.4. Readers who
reply to Box No. advertisements are warned against sending
remittance through the post except in rvegisteved envelopes ;
112 all such cases the use of the Deposct System is recommended,
and the envelope should be clearly marked ** Deposit

Depariment.”
&&= DEPOSIT SYSTEM.

Readers who hesitate to send money to unknown persons
may deal in perfect safety by availing themselves of our
Deposit System. If the money be deposited with “The
Wireless World,’’ both parties are advised of its receipt.

The time allowed for decision is three days, counting
from receipt of goods, after which period, if buyer
decides not to retain goods, they must be returned to
sender. If a sale is effected, buyer instructs us to remit
amount to seller, but if not, seller instructs us to return
amount to depositor. Carriage is paid by the buyer,
but in the event of no sale, and subject to there being no
different arrangement between buyer and seller, each pays
carriage one way. The seller takes the risk of loss or
damage in transit, for which we take no résponsibility. T'or
all trapsactions up to £10, a deposit fee of 1/-is charged ; on
transactions over £10 and under £50, the fee is 2/6; over
£50, 5/~ All deposit matters are dealt with at Dorset
House, Tudor Street, -London, E.C.4, and cheques and
money orders should be made payable to Iiiffe & Sons
Limited.

SPECTAL NOTE.—Readers who reply to advertisements
and receive no answer to their enquiries are requested to
regard the silence as an-indication that the goods advertised
have already been disposed of. Advertisers often receive so
many enquiries ‘that it is quite impossible to reply to
each one by post.

e

RECEIVERS FOR SALE.

SCOTT SESSIONS and Co., Great Britain's Radio
Doctors. — Read advertisement under Miscel-
laneous. [0264

HIRE a McMichael Portable Set, by day or week,
ifrom Alexander Black, Wireless Doctor and Con-
sultant, 55, Ebury St., S.W.l. Sloans 1655. [0328

STRAIGHT Five Portable, makers’' 12 months’ guar-
antec; B guineas, complete.—~Mosby, 507, London
Rd., Sheffield. [1169

HIGH Qualxty Solodyne, with 2 H.F. 8.G. Osram,
6-vo't valves. wired complete, less out-
put stage best components, perfect condition,  illu-
minated drum dial, enormous range; what offers —1,
Balmoral Terrace, Gateshead. 2410

BeJ

Coil Screens - - 3/= each.
Valve Screens - - 2/9 each.

(with special ventilation holes and insulated top.)
Approved by ‘“ The Wireless World.”

« WIRELESS WORLD ”
FOUR.

Send particulars of your requiremznts for

MAINS, TRANSFORMERS & CHOKES

B&J. WirelessC

ATHELSTANE MEWS, N.4.
Arc. 1695

13

WITHOUT FEAR—

Send your material for credit—
where radio part exchange began.
A service ruled only by economics,
above bargaining or petty gain.

Particulars from the Secretary,

HONOR OMNiA APPLEBY’S,
/ C ST VR Chapel§t., Marylebone, London
SUPER

“APTUS” LINEN DIAPHRAGM
TRIPLE CHUCK ADAPTER.
FOR DOUBLELINEN SPEAKERS
BUTTON-HOLING NOT REQUIRED

FITS AL ALL UNITS

COMBINED BRASS AND
CELLULOID WASHERS.
PREVENTS RATTLE.
EXPERTS SAY :—“Themost Success-
Sful Oentre yet Devised.”

PRICE 2/6 "33

SPECIAL CENTRE FITTING FOR
SINGLE .DIAPHRAGM WITH
WIRE, ETC. 2/9
“APTUS”CELLULOXDDOPEIgoz %/g

@ 0z,
DOPE BRUSH .
SPECIALIRISHLINER, per.sq.vd. 6/6
8 Aggé.;: BRACEETS with Screws 1/6

6d. yd.
EET 4) 2 B A RODS (16 NUTS
and WASHERS) . 1/6
~Lateitt ¢ UNITS. _Post free. -

66P, 27/6, 66R, 35/-, HEGEA, 19/-,
CHIMESR, 18/6. SUPEE BD’LLPHONE
12:6. NY MAKE from stock.

“AW.? SINGLE DIA HRAGM
LINEN SPEAKER KITS.
LISTS FREE.

Makers of ** APTUS*’ Specialities.

MOORE & CO.
(Nearly 50 Years Character for Honest Trading.)

.101 & 103 Dale Street, LIVERPOOL.
Phone : Con. 5 ‘Grams: ** Solutions.”

[ F
B63 Advertisements for ** The Wireless Worla e only accepted from firms we

IMPORTANT NOTICE.

Owing to the Christmas Holidays, the
next two issues of ‘*THE WIRELESS
WORLD *’ are closing for press earlier
than usual.

In accordance with the Notice that
appeared last week, the latest date upon
which  Miscellaneous  Advertisements
could be acceptéd for the issue of
December 17th was WEDNESDAY,
December 10th.

For the issue of December 24th advey-
tisements for these columns can be
accepted up to FIRST POST, WEDNES-
DAY, December 17th.

Receivers for- Sale,—Contd.

IND of Year Clearing.—The Iollowinf slightly used
4 material is offered subject to sale; every item
will be severely tested beforé despatch and guaranteed
in workable condition; prices quoted for receivers
include set of tested valves to suit; in the case of
portable receivers batteries are included,

McMICHAEL Screened Dimie Three, 3 only at 10
guineag each; Bowyer-Lowe 2-valve S W. re-
ceiver, with coils, 10 to 2,000 metres, det. and pen-
tode, 150/-; G.E.C. 3-valve S.W. recelver. with coils,
10 to 600 metres, det. and 2 L.F., 125/-; G.E.C. World
Wide Four, 2 S.G., det.,, power, ‘with 2" frame aerials,
250-2,000 metres, 340/-; another, ditto, ditto, 250/-;
wuother. ditto, dltto 180/- G.E. Screened Three,
163/-; another dxtto 155/-; G.E.C. 8-valve superhet.,
irame aerial 2502 000 metres, 250/-; another, dlt.to
ditto, 215/-; Truphomc 5-valve portable Melo-Set,
170/-; Selector 4-valve S.G. portable De Luxe, 290/-;
Ha.leyon 4-valve 8.G. portable De Luxe, 295/-;
another, ditto, d1tt0 265/-; Baird Lelevision kit, com-
plete,” 207/6 1.L. motor generator outfit, mput 240
volts D.C., output, 400 volts 100 m.a. and 6 volts
5 amps., complete with output smoothing equipment
and cut-out, 345/-; another. ditto, ditto, 290/-.

A PPLEBY Chapel St., St. Marylebone, London.
% Paddmgtun 8828 {3 lines, private ex-
change) .{0340

BIARCONIPHONE Model 35 3-valve (8.G. and Pen-
tode) Set; cost £12, accept £6.—Box 8299, c/o
The Wzreleas World. [2390

LIMAX All'mains Electric Receiver, 200-250 A.C.,
new condition; £6/10. —Barrmgton 186, st.
James’s Rd.. Croydon. [2414

OOK!1!_New 2valve AC. and D.C. receivers,
complete; £411! Co d.; wonderful per!orm1nce
—96, Brucldey Rise, 8.E.23 [2426

OSRAM Music Magnet 3, as new, with valves, wired;
£6/10, or offer.—G. Ba)ley. 7, Valentine Rd.,
[2427

1 30 New Kilo Mag Four, with separately tuned

aeri.l eireuit, Ritherdon cabinet, complete with
valves, everything brand new; £12.—Hopps, Thurlas-
ton, near Rugby. [2424

ILVER Marshall, €-valve, complete with valves, dual
range, mahogany finished cabinet: bargain, £15;

first chegque secures; no offers.—Hewitt, Springfields,
Bedworth. [24i86

BEL Canto 4-valve ..G. Set and Speaker, accept
low offer; also a PM.3A and a P.M.4 valve,
both unused, at half price: view after 7 p.m.—RBest,
“ Carruthers;”’ Northumberland Rd., New Barnet. [2398

MODEL 82 Marconi, 8 valves, super het., complete
with frame ae .al 2and valves, in peliect condi-
tion; a sacrifice, cost £55, will accept £17/10.—
Mills, 63, Grainger St. West, Newcastle, [2388

IMMONDS BROS, are Specialising on ** Wireless
World ' Four and Other Modern Receivers,
superb workmanship guaranteed; exchanges. — 38,
Rabone Lane, Smethwick. [2155

YOUR 0Old Receiver or Component Taken in Part
Exchange for New; write to us before purchasing
elsewhere and obLam evpert advice from wireless en-
gineer of 25 years' professional wireless experience;
send a list of components or the components them-
selves, and we will quote yon by return post; thou-
sands of satisfied clients.—Scientific Development Co
57, Guildhall St, Preston. {o2: 6

1930 Everyman Four to Specification, Ritherdon
cabinet, valves, Mazda 8.G.215, remainder 6-volt,
_complete with ‘Blue ‘Spot linen speaker, £14; also
Ferranti B.E.M.1 eliminator, £12; all new this year.—
Box 8364, c/o6 The Wireless World. {2438

believe to be thoroughly reliable.




XX. ADVERTISEMENTS.

THE WIRELESS WORLD-_—_SUPPLEMENT

DECEMBER- I0TH, 1930.

L8

“R&B99 5

MAINS TRANSFORMERS

Designed for *“Wireless World”’ Circuits

MODEL '35”
Speciped in Oct. 15th issue

“WIRELESS WORLD FOUR”
Price £2 .5 . 0

MODEL “34”
Specified in June 25th issue

“BAND PASS FOUR”
Price £2 .5 .0

MODEL ‘27"
Specified in Aug. 13th issue .

“ REGIONAL ONE” J
Price £1 . 10 . O

Please state voltage and frequency of supply mains.

Manufactored by
RICH & BU~NDY, LTD.,
13, New Road, Ponders End, Middlesex.
‘Phone : Enfield 0717.
City Rle;lail Stockist :—

G. WOOD, 2, Queen Street, E.C4 |
‘Phone : City 5166.

EsMONEY
AVER E

A SAFE AND EFFICIENT.
TERMINAL TAKING 3
DIFFERENT TYPES OF
CONNECTION

40 LeTrerings Ocotours
Write for List X7, C/t

J. J.EASTICK&SONS i5R5ne<]

e e

RADIO-GRAMOPHONE
CABINETS -

Beautifully finished in highly polished OAK.

Will take sets ;AL
18" % 77 x 16" or 21" X 77 X 16"
Spacious compartment for speaker and
batteries. Overall size 36" X 24" X 19",

9.ply motor board. '

\ Carriage forward.

Writted complete with D.S.

%Iotoré B.T.d i‘JPick -up and
m, Ormond Unit

fand Chassis .. .. £7015.0‘

Thisis all youneed toturn your

present set-into a mo n

RADlo.cRAMOPHoﬁleEr.
PREMIER SUPPLY STORES

Radio & Gramophone Specialists,
165, Fleet St.,London, E.C.4
‘Phone : Central 2833
[_argeselectionof Gramo-

otors and pick-ups-

always in stock.

EVERY
FRIDAY,
FOURPENCE

Mention of ** The Wireless W

Receivers for Sale.—Contd.

ARCONIPHONE, models 61 (3 S.G.) £12, model

44 (2 S.G.} £10, model 304 short wave £10; all
complete with valves.—Box 8366, c/o The Wircless
World. (2488

ETO-SCOTT Mahogany 5-valve Solodyne, overhauled

last week by makers, guaranteed periect, no valves,

cost £35, sell £8/8; also brand new Celestion mahogany

Z20, cost £8/5, sell £6.—Sage, Fishmonger, Bameﬁ.ﬁ2
[2

PHII:IPS Three, -A.C.100-105, 'type 2514, completes

with Philips £5/5 ‘speaker, type 2007; £17.—

"Phone: Abercorn 1328 between 7-8 p.m. (2474 |

VERYMAN Four, complete (5 valves), Marconi
cone speaker, ‘120v." $1.1%; lot £7/10.—Marks,
'Phone Paddington 9712 between 7-8 p.m. [2473

B IRELESS World” Kilo-Mag Four,. complete
with valves; what offers? Owner leaving
country.—J. -Bright, 54, Leiuster 8q., W.2: " (2466

1\, CMICHAEL Super Range Portable, cost £23/2
also ball- bearing turntable, guaranteed-as new),
latest type; hargain, £16, or near offier.—Lepard, 62,
‘Wightman“ Road, N.4. Mountview 4247. -~ [2463

MARCONIPHONE Model 61, adapted for . H.T.
eliminator, £25; M.C. speaker to niatch, £5;.2all
O.K.—Apply Hart, 19, Village Rd., Enficld, Middle-
sex. [2461

7~ -VALVE Allelectric A.C. 8.G., any voltage; death
9 reason sale; ¢omplele; £8.—43, Catesby B5t.,
london. b [2460

18-GUINEA Marconi Portable, with batteries and
valves, £10; 1l-guinea Lissen mains portable,
200-250: A.C., £7/10; Music Magnet Three, assembled
with valve, £5/10; all guaranteed perfect.—Harris, 62}
Greenfield 8t., Commercial Rd., E.1. ‘Phone: Bishops:
gate 4593. [2457

TRAIGHT. Eight Marconiphone, 6 new valves, long
range coils; £10.-~M., 21, Coningham Rd., Shep-
herd's Bush, W.12. [2456

OLSTER-BRANDES -No. 169 All-mains A.C. 200-
250 3-valve Set, as new, for sale, listed at £19/19,
Celestion C10 speaker, listed at- £6/10; first otfer of
£15 for both actepted; any demonstration given.—

M.M., 44, Chandos Rd., N.W.2. {2452
TRIX .Portable, 4-valve, perfect, complete; £3/15—
2, Dollis Hill Av., Crickléwood. [2446

ALL—MAINS Reccivers, 2-valve, £5/10; 3-valve
screened grid, £12/10.—Brooks, 3, Anselm Rd.,
Fulhanm. [2443

HILIPS 3-valve 210v. A.C. Receiver, perfect, 16
guineas; speaker type 2007, 75/=; Mullard C

speaker, 35/-; Columbia portable, £14.—-185, Filton |

Av., Bristol. [2442

FOR Sale, all-mains radiogramophone, for any volt-
age mains, A.C. or D.C.; price £25.—Holland,
Spital Park, Brombough, Ches. [2438

EADY for Immediate Delivery, your old set. taken

1 part payment.—McMichael super range port-
able, latest type, in leather suitcase; Osram music
magnet, latest type, two-screened grid, tested ready
for. use; Ultra, all mains, direct current, 200-250 volts,
latest wype, scteened grid; McMichael, all mains, latest
type, alternaling current, 200-250 volts; Ultra, all
mains. alternating current, latest type, 1931 model,
any trial; all types of sets in stock, it will pay you
to call, send. a postcard, or telephone for your require-
ments—'Phone No.: Sloane 9077. Address, H., Pass-
more, 8, Grosvenor Gardens Mews (North), Vietoria,
London, S.W.1. (2436

BRITISII Brunswick Panatrope Electric Gramo-
phone, B.T.II. Senior model, walnut cabinet. 200-
250v. D C., motor and generator and wireless attach-
ment, perfect; genuine bargain, cost £200, onlv €=0.
—Harger, 3, Darnley Rd., Iackney, E.9. Ambherst
1842. 12434

UBILIER 3-valve A.C, All Mains Receiver;
£18/18, cost £25 this vear; would entertain part
exchange battery set.—Alpha, 42, Olive Rd., Crickle-
wood. f2431

¥ ‘]7IRELESS World "' Kilo Mag Fonr, with push-

pull output, complete with = valves, £14;
Foreign Listener's Four, £19; professionally built,
demonstration.—Pearson, 27. Woodbeiry Grove, Finch-
ley. [2479

ACCUMULATOR HIRE..

ON'T Buy Dry Batteries, join our service; we keep
you continuously supplied with fuly charged
C.A.V. high tension accumulators, by regular “ex.

+ changes, anywhere within 12 miles’ of Charing Cross,

for less than the cost of unreliable dry batteries:

| nothing to buy—no deposit, payment on each delivery

or by quarterly subscription; if your dry batteries have
been in use for one month or more we definitely guar-
antee that accumulators will give better and more selec-
tive reception; we dlso give the same service with dow
tension .aceumulators.or maintain your own at equally
advantageous terms from the smallest portable size
upwards; over 10,000 satisfied users.—Write or 'phone
now to London’s largest, most efficient and complete
wireless accumulator service, for their interesting folder
B2, post f{ree.—Radio Service  (London), Ltd., 105,
Torriano Av., Camden Rd., N.W.5. ‘Bhone;: North
0623 (3 lings). [1466

COILS

and METHODS
of TUNING.
(1925)
By W.FA4AMES.

VERY useful manual

giving the- maximum
-cf information on the sub-
ject. Following a simple
explanation of the princi-
ples of wireless, the author
discusses the many methods
of tuning circuits, with
explanations of  spade,
and variometer
tuning. Other chapters
treat in detail of the choice,
construction and design  of
coils, and give particulars
as lo size of coil required,
the best shape, size of
type of insulation,
and special wuses of the
various coils.

condenser

wire,

Price 2’6 net.
By Posf 2/10.

From leading bookseliers or
diyect fvom the Publishers:

ILIFFE & SONS LIMITED,
Dorset Housé Tudor Street,
LONDON,

EC4.

Wow.an

orld,” *®ifen writing to advertisers, will ensure prompt attention.

BG4
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: ACCUMULATORS—BATTERIES.
MAKE YOUR OWN IGHT Exide WY10 Units. £2.—

hardly used;

RECORDS Chalmers, 169, Villiers Rd., Kingston. [2477
h X

Don’t CHARGERS AND ELIMINATORS.
merely H}LIIi.{%(l)ﬁi)sl_s"a(etyd‘lsl‘l. ngpply kL nits are lamous
o Qr a ¥
llsten t() o x €. lﬂ.Pl 1Ly : 1 ex;[ :Vm'r;ng
. New Prices Again ake em Famo o
your radio 0 Value: for D.C. mains model 1.C. t:ngnelsmlzlz)sv atr,
th- 15 m.a., 27/6; ])CS 150v. at 25 m.a., 1 fixed, 2 var.
18 tappings, 35/-; for 4.C. mains model A.C. 7, 120v. at
Christinras 20 m.a., £3; AC.5. 150v.. at 30 m.a., 1 fixed, 2 var
< tappmgs, £3/17/6 A.C.6, for 25 cycle mams £5.
RECORD HILIPSON'S Safety ELT. Supply I"mts are Guar-
T T dautelsd for 12 months; write ‘or gur booklet,
I adio Power.’ s i o n i
: HILIPSOY snd Co, Lid. Radie Ensineers, Actiey. Compiled by the A e
= A : . ridge, olton one: 38. .°G : fety, 5 &
This interesting attachment is simple || Bolton. Fst. over 50 years. s s[aogfle Staft of THEIR APLEATIONS
in design and operates in conjunction L - e t SCIENCE OF RADIO
) e - T. El < |
with any average Gramophone and H,T.SIT"-’tai}iorr ll(utt incorporating Westinghouse aude Lyons L o A
t ectifier, kits consist of transformer, choke, - H H
Wireless set. Westinghouse rectifier; required condensers, resm:ame and deahng W|th (o s B30 pexiD arB Smeman L
1 o e ;‘:liﬁfﬁmx;)lsugst a{:zda sochets,a;nél ba:ebo'lrd, output’ 20 | th a d : -
a volts,
e £4-12-0 Rt T /6, post free; metlul case ‘ e“ varied uses iy A
Components can be boughtseparately, LIMINATOR Kits, translormers. choke, condensers, of “CLAROSTAT’’ Products, etc.
N valve, valve holder, resistynce, termmnh 35/_

Extra records 44. each. sust free. —1<c] -Ectric Radio, Garden St., hefﬁeld‘ | IT’S FREE
{2049 l —_—

I ORTEXION Transiormers and Chokes, 1 | e
t
i, b Tl ety BRIEF SUMMARY
A " Foreword " of considerable importance to you.—

IVO%TE\ION No. 4 Bobbius, lin.x13in., 1/3, post Standard Clarostat, including Manufacturing Types.—
« lin.x lin, 1/-, post 2d.; casb aluminium Power Clarostat, -35 Watt.: How to build a Super-

The Microphone in-
cluded in the set or
priced separatcly,

£1-12-6 end plates, 2/3 rer ' pair.’ post 2d.; No. 4 laminations Eliniinator,—The Volume Control : How to use it:
gsr:st,llleé:lu bobbins. 6/2, post od.: for lin. bobbins, 4/2, 12' Circuits.—The Tahle-Type Clarostat: _ Distant
ORTEXION a);laro\%v of volume.—The Shuper Povﬁar CDlnro;tali

, . CX1ON, 72, Merton Rd: Wimbledon, S.W.19. atts.): How to use them.——" Hum-Dincer
Write for full details and Jor our new booklet. Tel. : Wimbledon 2814, o 041:'?9 Clarostats and ' their functions.: 3 Circuits.—(The
. L ‘H Dinger” is ertial in all mains-operated

L um- nge: ess -
CAIRNS & MORRISON, LTD, ANTALUM and Lionium for A.C. Rectifiers, blue gtdlos)D—Thel New Elxﬁoséats Type OIF.\VI;'E w(g;lfé
g prints for inexpensive H.T. and 1.'P. ch: iy ias, Decoupling an Tt uleress
33y PeI‘CY St-’ Londonv W.1. BlackwellsaMetalhu-gical ‘Works, LtdL Garstconalgl,xm?er_ Resistances ;: How to use them {Circuits).—~The New
'Phone : pool. j 209 | § CLarostaTr Genuine Conminuvous Wire Higu-Re-
Phone: Museum 6564. [1
| 8 siSTANCE POTENTIOMETERs : How to use them:

I)HILIPS High Tension Union, 100 volts A.C., | Valuable Schematic Circuits.—The New Clarosla(
type 372,” 3 tappings, 1 'variable, purchased Type " F.R." Flexible Resistors and Type “ F.C.
{Mnrch last. cost £6/10, puaranteed " absolute  mew Fixed” Tap genuine wire resistors.—" G.R.” Type

condition and perfect working order; £2/17/6.—Below. 365 Recuﬁer Tmmformers and Type 366 Double-

l HILIPS' Trickle Charger, type 1016-1017,° 100 | § Choke “B.AT.” D.C, H.T. ELimiNaTORs.—How
volts A.C., purchased March last, cost £2/15, to make an enhrely satisfactory D.C. Mains Umt at
,guaranteed absolute new condition; £171.—Allen, home— B.A.T.” A/C., HT. ErimiNaTors.~— Kir-
Crabbes Cottage, Aldeburgh, Sufiolk. (2386 [ sETs " for the home-construction of satisfactory A. C.
Mains Units.—Scale w:rmg plan and instructions for
HILIPS H.T. Eliminator, 220 A.C., perfect condi- l A.C:Ertminators.—The " C.R.A." New Filamentless;
tion, with spare valve: 3. —'l‘umer 17, Augustus long-life, Rectifier Tube " G.R.” Type U X. Socket
Rd., Wimbledon Park, S.W.19 [2421 for American Tubes,-* “B.AT.Y " Q.MB.” Switches,
‘B.A.T." L.T. Sveery ‘Units: How to build 1.0
XIDE H.T and LT. 200-250-volt Charger, in | or 2.0 Ampere Mndels sausfactunly at home. BATTERY
perfect condition; cost £8/10, accept £4.—Box Crarces (! and 2 p.).—H:gh" Voltage Smoothmg
8300, c¢/o The Wircless World. [2391 I Bye—pass C .l A ' Packs.
S The - WestingHouse © Meras  Recrivigrs.—Five
AVAGE'S Specialise in Wireless Dower from the | selected and recommended METAL R%crmrk Circuits.—

Mains; reliable apparatus at reasonable prices. B i s o lmeresu“ ; UNIVERSAL
AVAGE’'S Transformer Naminations and Bakelite Mains Transrormer.— B,A.T." Power Transformcu

. 2obbins; intending bome construclors should for all Circuits.— ' B.A.T.” Pawer Chokes for all
write for list. Clrcults —Recommended D.C. Eliminator Circuit:

AVAGE’S Reliable Smoothmn Condensers, 1,500 “Raytheon . A.C.,~ H.T, Unit Circuit: Adding

volts 11.C. test,"1 mid. 2/-, 2 3/- 4 mid. 5/3; Variable Tapping to.an Eliminator: Adding Variable

500 volts P Q. test. 1 mid. 1/6 2 mid 2/37 4 mid. Grid-Bias to an Eliminator. —Recomn':.ended Gramo-

3/9. phone Pick-ups and Turn-Tables.—" B.A. T. Dg:
Luxe Push-Pull: Oulput Battery-Operaled and ** Pan

JAVAGE'S I r Chokes for the Power Ientod
ercé, smoothing I.C 536G, 18/-; oubput L.C.360,G., (F i dx Triieml}/ll;rus)efulc Eﬁ;ﬁ?:“n\\f;ﬂplﬂfflsfm
1 our excep
19/6; many other types available, write for lisi. R L e piees . 8"

AVAGE’S Muins Transformers for the New Westing- No. - 446, 4-Terminal Voltage Divider. B.A.TA"

house Units; please write for list. Gramophone Pick-up ** Scratch-Filter."” -
SA\VAGI‘ Sf\'ow l'ogglgnr ﬁlstegg;r:’ Four }qup!ﬂeﬁt e
—Transformer, N.] , 33/-; smoothing choke, vi itions of
032G, 20/-; output choke C32/0, 20/- ot “P";‘:_"‘"‘;‘gsﬁ‘_j‘\_r B IR O
¥ . = 3 . AVAGE'S * Wireless. World ” ¥Four Equipment, -
| The Lotus Differential Condeuser is mains transformer, W.W.4, 34/-; smoothing and 1925—1st Edition 10,000 copies, 12 pp.
made with moving and fixed vanes bias ctiwkfsk typec‘g’al’ .4C, 1%;6/- each; ceniye tapped 1926—2nd ,, 15,000 ,, 16 -,
interleaved with bakelite discs of (T 0e: z et 2 S e 1928—3rd ,. 25000 , = 24 ,
the highest —possible dielectric £ | QAVAERS Mains Brarsidmer B Sotia 3 ampn- (| 1920—ath - 50,000 ., 32
quahttes g 4 volts 2 amps., 4 volts 1 amp., 4 volts 1 amp., ali [ 1930—5th ,, 50,000 48 ,
All brass parts are chemically treated. centre tapped, specially developed to facilitate auto- A e B
Price from 5 /3 From all Radio Dealers. matic “bias in all steges; 57/6. TO BE RIGHT “UP TO DATE” IN
AVAGE’S Mains Transformer, V.T.37, 250-0-250 RADIO, YOU MUST HAVE THIS
= b 7 > volts 60 m.amps., 4 volts 1 amp., 4 volts 1 amp., ‘- VALUABLE BOOK.
4 volts 1 amp., 4 wlts 2 amps., all ‘centre tapped, a SEND NOW, IT IS FREE, AND
’ 5 usetul instrument for modern receivers with automatic POST FREE.
] 1 bias in every stage; 35/-
- . . AVAGE’S Mains Transformers and Power Chokes
) are carefully constructed from first class materials t

DlFFERENTlA‘L CONDENSER with an excebtionally generous margin of safety; they
- are fully guaranteed and may be purchased with con-- 76 OLDHALL ST LWERPOOL
3

Write for illustrated Calalogue to fidence.
(G2 RNE IR RN I O IR RECOLS SAV A&%S.’H'we Moved - to Larger Premises; please 40 BUCKINGHAM GATE S W 1

=y note” new address: 292, Blshopsgate, London;
E.C.2. Telephone: Bxshopsgate 4297. [1784

AT3 Advertisements for '“ The Vireless World ™ are only accepled from firms we believe to be thoroughly reliable,

|
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CABINETS and
ELIMINATOR CASES~

‘made to customers’ own design.
Send sketch for estimate.

AS SUPPLIED TO MOST OF
THE LEADING RADIO FIRMS.
ELECTRICALLY
SEALED
CABINETS~
to all * WIRELESS -WORLD "
SPECIFICATIONS.
FINISHES ~

Artistic finishes in WALNUT,
ROSEWOOD,  JACOBEAN,
IMITATION LEATHER and
CRYSTALLINES.

RITHERDON & Co. Ltd. |

‘Metal Workers,
North Bridge Mill, Deansgate,
BOLTON.
’Phone: 1024.

=

U P
1RiST anst™ ain.
oVinE COnting aack
pane PO"‘S.“QU e \0-
note) o Hall gasi
Bake“ \N\d% ver al
dicat®’s are. O gom-
read oo 2300 5 Tests: s
DA Jith s esPel
PHeS ™ s Mt pistortiCly
gl O as 2 d’w'\‘“
Thi .“ab\e use xor-
ally U e whe Fpetec

30/-

Send for new edition of Bulgin 60 pp. catalogue,
2d. post free.

A. F. BULQIN & CO, LTD.,
9, 10, 11, Cursitor Street, Chancery Lans, London.
Telephone : Holborn 1072 and 20y2.

| "Phone :

Mention of ** The Wiveless World,” when writing to advertisers, will ensuré prompt attention.

Chargers and Eliminators.—Contd.

HILIPS' Charger, 215-230 volts; £3.—Treen,
Church St., Eckington, Worcs. [2445
TRICKLE, Chargers, A.C. mains, for 4- and 6-volt
L accumulators, 0.5 amp., no upkeep; 18/6, car-
riage paid.—Benoit, 4, Manor Gardens, Gunnersbury
Av., London, W.3. [2432

SOUND SALES.—Genuine British Sta.)l]oy Stampings.

0. 30 for * Wireless World ”” choke, 1%in. core, 4/6,
post free; lin. core, 3/6, post free.

0. 4 Stalloy Stampings, 1l4in. core, 6/-, post free; |’

lin. core, 4/2.
CLAMPS and Bolts for Above, 1/6 and 2/-.

“7E Can Supply Any Wire, bobbin, terminal strips,
ete., c.o.d. . N
" IRELESS World "' Constant,
Chokes; 15/-; repairs a speciality; see
speaker advertisement.
PECIAL . Filament Transformer, 200-240 volts,
tapped primary, 4 volts, 4 amps., centre tapped
output, metal shrouded, shockproof terminal; 15/-.
“7E Guarantee All Transformers Undergo a 4-hour
Test on Overload; for installation, correct volt-
age and freedom irom buzzing, the safety factor is
ample for all requirements.

OUND SALES, Tremlett
'Phone ; Archwqy 3871.

Inductance
our

Grove, Highgate.
{2492
AINS Transformers, 2504250, 60 m.a., 4v. 2a., 4

windings cach, 4v. la., 26/6; 2504250, 5v.
1.6a., 4v. 5a., 25/-; transiormers made to specifica-

tion.—Challis, 22, Park Rd., -Rugby. [2465

a.,
5

RADIELLE 100 m.a. 50 Henry Chokes. ideal for
smoothing or as output filter; cost £3, sell £1;
c.o.d.—Priestley, 8, Grosvenor Gar-

brand new; sent
[2451

dens, Muswell Hill, ‘London, N.10.

KCO A.C. Eliminator, 2A10, almost new, perfect;
£2/10.—8elby, 22, Ely Place, E.C.1. [2450

RYCE'S Mains Transformers are Proving their
Quality by Demand; output capacity nearly at
maximum; will customers order early if required
for Christmas; write for our lists.—Bryce's, 54, Daw-
son. S8t., Bury, Lanes. {2448

STAL Famous A.C. Eliminator Kits, 120v. at 20
m.a., 42/-; 175v. at 40 m.a., 60/-, variable tap-
pings; rectifying valves, 7/6 each, post free.—Norbury
Maing Unit Co., 43, Norton Gardens, Norbury, S\[\é416

33

HE Very Best Value We Have Ever Offered.—
Genuine brand new Burndept high tension mains
units, output 150 volts at 25 m.a., for H.T. and grid
bias, output to suit any power Jvalve; our price, com-
plete with full wave rectifying valve and special Neon
voltage regulator, £2712/6, list price £7/10; you
know Burndept quality, and this unit will suit mains
100-240 volts, 40-100 cycles, so take advaniage of
this special offer.—Hughes and Sons, 149, Chepstow
Rd., Newport, Mon {2493

AINS Transformers.—Remains of stock purchased

from well-krown manufacturer now out of busi-
ness; let us know your requirements, and wec have
various types left to .offer at clearance prices; our
prices to clear are astoundirg, and if you require a
transformer with H.T. and 2 or 3 .4-volt windings we
have one to suit you.at 22/6; various .types on offer

at prices from 15/- to. 35/-.—Hughes ‘and Sons, 149,
12494

Chepstow Rd., Newport, Mon.
CLEARANCE.—He'a\'y duty wire wound resistances,
all genuine Burndept and in original cartons;
No., 1175, tapped fo: 330, 600, 750 and 1,350 ohms:
No. 1177 for 540. 1,000, 1,150, 2,150; No. 1182 for
2.500, 3,000, 5.500; No. 1185 for 5,000, 7,500, 12,500;
No. 1191 for 62,500, 125,000, 250,000; list prices up
to 22/6 each, our price to clear, 3/- each.—Hughes

and Sons, 149, Chepstow Rd., Newport, Mon. [2496
CABINETS.

RTCRAFT Cabinets, illustrated list free; radio-

‘grams, from 79/6; unbeatable value.—frtcrait

Works. Grant Rd., Croydon. Established 1925.

'Phone: 1981, [1814

DIGBY‘S Cabinets.—Table models in solid oak arnd
mahogany; from 11/6 to 71/-.

DIGBY‘S Cabinets, fitted with Radion or Resiston

ebonite if' required.
DIGBY'S Cabinets.—Pedestal model,

with separate
battery components; from 56/- to £12.

DIGBY'S Cabinets Made to Castomer's Own Designs. |

IGBY’S Cabinets.—Write for new 16-page art cata-
logue.—F. Digby, 9, The Oval, Hackney Rd., E.2.
Bishopsgate €458. {0128

CABINETS for All Requirements.—F. W. Ramsey,
63, Sga“i:o/sbury St., London, N.1. Clerkenwell

7139. (1479

.

EASY TERMS

We_specialise in the. supply of all good quality
Radio Sets, Loud Spéakers, etc., on Easy Terms,
We will give you efficient and prompt service,
N.K. FARRAND INDUCTOR
LOUD-SPEAKER UNIT
Cash Price, £3/10/-
or 5/6 with order and 11 monthly payments of 6/6
BAKER’S 1931 SUPER POWER
A.C. MOVING-COIL UNIT
with efficient smoothing equipment
Cash Price, £9/10/-
or 11/- with order and 11 monthly payments of 18/-
NEW FERRANTI PERMANENT-
MAGNET MOVING-COIL UNIT
Cash Price, £9/10/-

or 11/- with order and 11 monthly payments of 18/-

NEW BLUE SPOT 66R UNIT
Including large Coil and Chassis.
Cash Price,” £2/10/-

or 5/ with order and 10 monthly payments of 5/-

NEW EPOCH PERMANENT-MAGNET

MOVING-COIL SPEAKER UNIT, P.M.66
Cash Price, £5/15/-

or 11/-with order and r1 monthly payments of 10/6

We supply every Loud Speaker on the market on
similar terms. Please write for quotation.

We also supply all Ferranti, Rich & Bundy
and Savage Transformers and Chokes
on deferred terms.
LONDON RADIO SUPPLY coO.,
11, Oat Lane, Noble St., LONDON, E.C.2
Telephone: National 1977.

OAK PEDESTAL CABINET.

Hand French Polished. Hinged
Lid. "Will toke any panel up to
21”x8"x 103" baseboard, in
the top compartment and in the
bottom compartment speaker, i
batteries, and eliminatar 22"
long, 14" high, and 03" deep, ||
separate baffle behind silk ||
covered fret.

Packed and Delivered free
England and Wales. Scotland

2/6 extra. lreland carriage
1 forward.

) Crate 5/- extra, returnable,
Price £3 F. DIGRY,
Write for NEW 9, The Oval, Hackney Rd,,

24-page illustraled LONDON, E.2.
mtalog{w. ‘Phone :Bishop-gate 6458.

CATALOGUE .

‘“Trade only.
136 PAGES 1931 edition.

* The latest
sets, mains and battery, newest com-
ponents, every type of speaker, moving
coil, dynamic, linen diaphragm and
balanced armature. Standard and
Wireless journal coils and components,
radio-gramophone and portable receivers, specifi-
cations and prices of all valves and many other

items of interest, to all engaged in the resale of
Radio. Every page illustrated. Post FREE, 8d,

Traders only.

PERSEUS RADIO,
Burton-on-Trent.

BOOKS on WIRELESS

Write for complete list to
ILIFFE & SONS LTD.,
Dorset House, Tudor St., London, E.C.4,

R v
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MOVING COIL 1
Loudspeakers
i

(LIMITED PRODUCTION).

The SENIORSAX range is the vesult of months of
research, this first public announcement being made
now that our critical demands for perfect performance
and cabinet craft of high quality and superb finish have
been satisfied. You will be delighted with your choice
from the range here listed . . . . for eich SENIORSAX
speaker is INDIVIDUALLY tested before leaving our
laboratories. Amazing volume is obtained together
with tons-true reproduction entiely free from ‘‘ boom’"

and cabinet resonance,

Oak,
Mahogany
or Walnut.
MCl. SENIORSAX M.C. £ 8. d.
Table Type .. Lo 00 .. 115 0
M(2. SENIORSAX M.C.
(asillustrated) 215 0

*Pernmanent Maznet type—requiring no mains current {con-
nects like an ordinary loudspeaker).
MC3. SENIORSAX MAGDYNE.

Table Type .. 3. o 17 6 o
MC4i SENIORSAX MAGDYNE.

(asillustrated). . > dc oo —~ .. 18118 ©

*The '“ MAGDYNE'' speakers are for connection to A.C..
Mains. (Statc voltage when ordering.)

and
Radiogram apparatus|

The RADIOGRAM THRER incorporates 3-valve
B.G. circuit with powerful COLLARO clockwork
motor and ULTRASAX loud speaker .. op

The RADIOGRAM FOUR all-mains receiver incor-
porates 4-valve 8.G. circuif with noiseless electric
motor (induction type) and SENIORSAX perma-
nent magnet moving-coil speaker in a very attrac-

£ a8 d.
35 0 o

tive cabinet .. o5 oo o0 o
(With ALLEN automatic record-changer). . oq
The SAXON “ VOLUMAX '* Reproducing cquip-
ment—a complete mains driven amplifier with two
powerful clockwork motors,turntables and pickups.
Buitable for small dance. halls, cafes, schools,
lecture theatres, etc., with provision for microphone
attachment .. . 3 4B P o 5o
The SAXON GRAMOPHONE AMPLIFIER (two-
stage) for battery operation. Complete .. 5
The SAXON HIGH-POWER MAINS AMPLIFIER,
suitable for A.C. voltages with super-power pen-
tode output ., oS .o .. 10 10
TONE CONTROL UNIT -5 oo e oy (ob, el
All prices include B.V.M,A. valves.

o
oo

3B 0 0
415 0

oo

The ULTRASAX CONE SPEAKER is an agsembly
designed to handle an immense volume output,
yet is guficiently sensitive to work from a low-
powered recelver; ideal for home or concert hall,
it is highly suitable for use in conjunction with
radiogram or gramophone amplifying apparatus.
Vibration free cabinet, Adjustable unit. Ad-

justable tone control. Oak or mahogany .. 515 0

Will you write us for full particulars and illustrations ?
Ask for presentation RADIOGRAM and LOUD-
SPEAKER wallet . ., .. post free on application

SAXON RADIO COMPANY,

BLACKPOOL (Dept. W) LANCS.

Manufacturers of high-grade wireless
apparatus since 1922.

Al3

Cabinets.—Contd.

I AY'S Cabinets.—Exclusive practical models in

radio and radiogram cabinets, 50% cheaper than
elsewhere, used and recommended by the most dis-
tinguished and discriminating radio experts; a range
of 60 designs to select from; illustrated price lists

free.—H. Kay, Wireless Cabinet Manufacturer, Mount
Pleasant Rd., London, N 17. ’Phobe: Walthamstow
1626. {1789
CRAFTEASE Cabinets, for wireless sets and

\ gramophones, ready to assemble or  assembled;
lists free.—Craitease Works, J. Mendip * Industries,
Winscombe. {2412

BURNDEPT Suitcase Type, slightly soiled, portable
leather cabinets size inside 144x14%4in., 12/6
each; Burndept mahogany suitcase type portable cabi-
nels, 14%x14l4in., as new, 20/- each.—Hughes and
Sons, 149, Chepstow Rd., Newport, Mon. [2495

COILS, TRANSFORMERS, ETC.

TRANSFORMERS and Chokes for Battery Elimina-
tors.—Chester Bros, 485 Cambridgs Rd., Lon-
don, E.2. i [8706

AND Pass Three Coils, 30/- set, * Wireless
World " specification; slotted formers for winding,
8/6 set; grooved primary supports, 2/- set; All D.C.

Three formers, 8/ set; decoupling resistances, 1/6
each; all post free.—~Groves Brothers, Coil Manufac-
turers, St. Mary's Place, Shrewsbury, ‘[2269

COILB.—Band Pass superheterodyne, complete set,
30/-; Band Pass Iour, 25/-; Band Pass Three
3 " Wireless World ” Four, with screens, switches,
;. c.0.d.—Smith, 3, Park  Parade, Harlesden,
10. (2344

APPLEBY Coils for “ Wireless World *' Four, with
switches, 36/- set of four, ‘post frec; screen for
above coils, 3/3 each, post free.

APPLEBY Screen Tubes for Screcned Grid Valves,
- ventilated and insulated at cap aperturc; 2/9
each, . post free; sunitable for * Wireless World Four,
and all modern circuits,

APPLEBY Midget Binocular, iron cored TL.T. chokes
L. suitable for ** Wireless World '* Four and all
modern ciicuits; 3/9 each, post free.

PPLEBY Standard High Inductance -H.F. Choke
. for Allpurpose Use where high inductance and
low self capacity are essentizl; 6/6 cach, post iree.

APPLEBY 600 and 1,000 ohms Midget Resistances
for All Decoupling Purposes; 1/6 each, post free.

PPLEBY. Chapel -St., 8f. Marylebone, London.
Tel. : Paddington 8828 " (3 lines, private ex-
change). [0343

JET Colvern Short Wave Coils, cost 35/-, splendid
»W.11.

condition; 20/-—79, Maysoule Rd.,, S.W
{2406

COLVERN Short Wave Coils, 10 to 150 metres; cost
35/-, accept 25/-—W. Checkley, 61, Vale Rd,
Colwick, Notts. (2453

ERCLIF Coils, the finest made, for all recetvers;
get our list (post free) before buying; trade
supplied.—Simmonds Bros., 38, Rathbone Lane, Smeth-
wick. [2156

DYNAMOS, ETC.

.P.E. Motor Generator, 200v, D.C. input, 440v.

- 300 m.a. and.6v. 6 amp. output, complete with
M-L smoothing equipment, £10/10; 2 M-L smooth-
ing units complete, £2 each; 250v. D.C. motor, shunt
wound, }4h.p.,, £1/10; 110v. A.C. motor, single phase,
%h.p., £2: 480v. D.C, motor with generator, 110v. 60
cycle, single phase, 8 amp., with starter and resist-

ance feed, £10; other generator sets cheap; send
stamp for list.—Harger, 3,  Darnley Rd., Hackney.
'Phone: Amherst 1842. {2435

GRAMOPHONES, PICK.UPS, ETC.

GRANIC Inductor Gramophone Motor; £4. or
nearest offer.—Young, Highfield, Crook® Co. Dur-
[2393

PHILLIPS Pick-up, with volume control, new, little
used; cost £3, accept £1/10.—Ellis, 28, Redhill
Drive, Edgware. [2444

ham.

.T.H. Pick-up, with tone arm, new condition, 25/-;

gramophone motor, 15/-—Lewis, 158, Fawcett

Rd., Southsea. [2437
TRANSMITTERS.

GENTLEM AN, changing address shortly, wishes

dispose almost new gear: B.T.H. motor.gener-

ator, 12v. to 750v., cost £23: Mackie ditto, 12v. to~

200v., cost £14; hand microphone, cost £3/3; accept
any reago & offer; .write for details.—Box 8345, c/o
The Wireless World. {2400

¥

-

Match
Coils

are essential when tuning

several circuits with a
ganged condenser. T} e
Colvern TGSC coils mye

matched to a standard.
Tapping points are ad-
justed to compensate for
the self capacity of each
stage. A positive contact
wave change switch con-
tained in the coil base is
supplied with ganging links
so that any number of
coils may be switched
simultaneously.

Uniform
Screening

is provided by the use of
the Colvern Cylindrical
Ccil Screens, Type CCS.
These screens are uniform
in thickness and diameter,
a necessity for—

Perfect
Ganging

Coils Type TGSC, 9/6 each.
Screens Type CCS.,3/6 each.

COLVERN

RADIO

Advt. of Colvern Ltd, Mawneys Rd,
Send for the COLVERN Booklet.

Romford.

Advertisements for ** The Wireless World®' are only accepted from finms we believe to be thoroughly reliable.
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The Greatest “Buy”’
in Speakerdom !

OCH

New Model Al

Permanent Magnet

Moving Coil Speaker.
'Cobalt” Steel.

A Genuine Moving Coil Speaker
at the price of an imitation, or
of an iron movement.

No Mains
No Batteries
No Upkeep.
Real Reproduction
Comprising :
Real Treble
Real Bass
Real Speech
" and it’s a

Real Bargain at

£3-7-6

Complete, ready to put in a cabinet or on a
bafle board (Cabinet'Models from £5.5.0),

What a Present for Xmas !

(Guaranteed' delivery of a limited number
ordered at once.)

Write for the new Booklet WS4a, coniining the
finest information on Moving Coil Speakers, both
perisanent and energised—it's free.

Epoch Radio Manufacturing
Co., Ltd.,

Farringdon Avenue, E.C.

LOUD-SPEAKERS.
EPOCII’Mo\‘ing Coil Speakers.
POCH.—The amazing model 101 (Domino).
EPOCH.—IIa.\'e
EPOCH.—The amazing model 101 {Domino).

'"POCH.—If you have mnot, take the
tunity of doing so.

EPOCH.—The amazing model 101 (Domino).

POCH.—No matter what loud-speaker
heard, your decision will be firm.
POCH.~—You will not hesitate, you will not ask
your iriend, you will not ask an expert.
EPOCH —The amazing model 101 (Domino).

vou heard thie Domino model ?

first oppor-

you have

POCH.—You will be glued to the spot.
be hypnotised.

EPOCH .—The amazing model 101 {Domino).

You will

POCH.—AnJ when .you recover and find you have

beenr awake, yon will join in the Joyous Epoch
Choru-, repeated frequently at each paragraph.
POCH.—The amazing model 101 (Domino).

POCH.—The more you have studied loud-speakers
the greater will be your surprise.
EPOCH.—The amazing model 101 (Domino).

POCH.—A guick switch over against your favourite
moving coil loud-speaker will be a revelation. to
you.
EPOCH—Thc amazing model 101 {Domino}.

POCH.—You will find that the other moving coil
speaker simply sounds .ghastly, anemic, weak,
scratchy or wooily by comparison.
EPOCH.—The amazing model 101 (Domino}.

POCH.—The Domino destroys all previous stand-
ards of comparison.

! EPOCII.——The amazing model 101 (Domino}.

POCH.—Tt is beyond the realm of ordinary com-
“parison.

POCH.—The amazing model 101 (Domino).
EPOCII.——The Domino is the speaker of the day.
EPOCH.—The amazing model 101 (Domino).

POCH.—Has challenged the market in 3 succes- |

sive seasons. The Domino is this season's chal-
lenge.

POCH.—The amazing model 101 (Domino).

The testimonials

POCH.—Read what others 'say. :
absolutely wum-

printed below are guaranteed
solicited.
POCH.—The amazing model 101 (Domino).

EPOCH.—“ Gentlemen,

o YOUR 101 Domino Moving Coil Speaker Duly Re-

ceived, and has now had 5 weeks' use, and my
conclusion is that it is the only loud-speaker on the
present market.

= THIS i3 My Fourth Moving Coil Speaker in 6 |

Months; I ¢nly wish I had seen your list be-

{ fore, I would then have been better off financially, a8

1 sold a £7 popular make cabinet moving coil speaker
for £2/1C to get the Domino,.and I have not regretted
it: . Everything you claim under ‘' Epochisms up to
date ' I can substantiate. A {friend of mine is order-
ing one of your Permmanent Magnet C12 speakers to-
day, aiter hearing mine. had to wait 3 weeks for
delivery of the speaker, and if I had to wait" 6
months I would not have bought another, as there is
nothing to approach yours.
OU May Use These Statements as You Wish.”

EPOCH.—The amazing model 101 (Domino).
POCIH.—" Gentlemen,

ET me Congratulate You on the 101H in Cabi-

net. The speaker is streets ahead of anything

we have yet handled. Its power is extraordinary, and I

have never heard anything like it, and a 3.valve mains

receiver is sufficient for almost any hall. On purity

alone it’ would appeal to the music critic—in fact, it

has been sold to one, a prolessional often appearing in

public in London, and 2 condnector of more than local
recognitior.

" HOI’E to be Able to Pass More Orders Through

POCH. —The Domino is fitted with a 10in. climate
prooi diaphragm, weighs about 50lb., is maryel-
lously made and finished, but costs only £6/15. Mains
types are extra
EPOCH —Send for the new descriptive 30pp. booklet
W.S.4a. It's free.

POCH. —le for a comparative demonstration.
EPOCH RADIO MANUFACTURING Co.,

Farringdon Av., E.C.4 (between Holborn and
Ludgate £ qu) "Phone : Central 1971 (3 lines).
' [2472

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

»

BRISTOL HO

TRANSFORMERS

& CHOKES
for ELIMINATORS,
AMPLIFIERS, and
ALL ELECTRICAL
PURPOSES.

ALL-BRITISH.

Enquire from
MANUFACTURERS—

~-POWER,
mnuc¥ LONDON.

Central 4084,

HOLBORN
Telepbone - 3

COMPTONS—

The Great Midland Radio Distributors,
ENTER THE MAIL ORDER FIELD.

Aerials, 100 ft. 1/2. Tuners, Reinartz, 4/11.
Cosser 7X4 coils, 3/11.  0005-3 variable con-
densers, log, 2/11.  Astra dials, 2/6. Hydro-
meters, 1/11.  Voltmeters. 2/11. 5-way battery
leads, 1/-, 2/6; 7-way, 3/3: Named wander
plugs 2/=doz. Dubllxer fixed condensers, 6/~ doz.
asstd. 3/9H.F. chokes 2/6. Setsfrom 50/-. 9/-
R.C. units, 2/3. Magic lanterns and slides, 4/9.

136-page illustrated Cata[ogue, lotest 1931 goods and
surplus list, post free, 8 Obtain and save.

COMPTONS BRANCHES LTD.
(Mail Order Dept.),
142, WATERLOO ST., BURTON-ON-TRENT.

The Ideal Xmas Gift

The Realistic Radio Reproducer

(frequencies 40/10,000 C.)
Superb Cabinet Work Brings the Studio

Elegant Design o
Perfect Frequency to your fireside

Response  Sent on Approval.
Oak - -£10-10-0
Mahogany £i1-15.0 HELMAR RADIO Co.
Walnut - £12-10-0 15 Mawdsley St. Bolton

Ltd., |’

MAKE A GRAMOPHONE

at a quarter shop prices, or
buy Cabinets for Wireless.
Order Set as shown. British
double spring motor, 12 in.
velvet turntable, swan 2 n,
metal sound-box, ampliaer,
needle cups, for £1/18/6
p.p., and build your own
Cabinet. Portable Gramo-
phones from 15/6, postage
1/6. I\Iotorsfrom7/6 Listsfree. 64pp.-1931 Catalogue
No. 220, with Reduced Prices, Drawing, and How to
make Gramos., 3d. Estab. 26 years.

REGENT FITTINGS CO. (WO),
120, Old Street, London, E.C.1

AID
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Loud-Speakers.—Contd.

AKER’S SELHURST RADIO 36-page Boolklet,

' Sound . Advice is’ Yours for thé Asking™; write

now for mew edition; tee displayed .advertisement on
page xxvii. F [0231

ERMANENT Magnet Epcch £4/10 Model; #£2/5;
heard any time.—Austin, 72, Stonccross Rd.,

SR can make
this test in your

N
U lincn. new Hegra unit, in -cabinet, 32/6; nearest
offers secure.~Harding, 57, Falmouth Rd., S.E.1. [2425

CELESTION C14, mabogany, perfect condition: £6;
i no offers.—Hall, ' Far End;’ Seaford, Sussex. & -

4 owh home

ARCONI M.C. Mahogany Cabinct A.C., -with U8 3 e NS
‘valve, little use, suitable for D.C. or 6v. battery,
cost 17 guineas, £8/10; Webson M.C. D.C. H.R. coil,
in oak’ cabinet, £3/10; Amplion special power bal-
anced armature upit, with cone and chassis, bargain,
30/-; G.E.C. £6 horn speaker, 25/-; demonstration
Saturday afternoon.—20, Hartington, Rd., Chorlton-

cum-Hardy, [2405
1
L EALISTIC SPEAKERS, wood diaphragm, ingenious
constructlion, wunrivalled results,” true to its
§ | name; chassis, 27/6, fit any unit; complete speakers, —‘-' -
i B¢ | £3/10 to £25; write for particulars, demonstrations L ~
daily.—~Realistic Speakers, 72, Penton 8St., London, P B
’ N.1. [2308 /) )
" RELY ON IT !}, 2 2
¥ y ) OUND SALES Specialise in Moving Coil Speaker
{ ¢ * Repairs. ’ s :_{
_' F ,0001 .1/6 | OUND SALES Supply Replacement Mains  Trans- \’ (, \,(,
1.3833 l/g i formers from 15/- K 'x
;;3 QOUND SALES Conveit DC. and Battery-excited ) 1
Speakers to A.C. ) ] e
OUND S8ALES .Give the Highest- Price: for Your 4 "z
|k Speaker in Part Exchange any” New Moving Coil ( =
Instrument. <_‘ U (
| QOUND SALES' Prices Sgcure Your Custom. - -
S C C
A great little variehle compression & o 5 A o ]
yeoreondit GOUND SALES' Service Retains- It. s )
’ ’
The lightest, = Ii) SOUND SALES, Tremlett Grove, Highgate. 'Phone: 5 ﬁ_—l
lowest loss and Archway 3871, (2365 (_-) (__)
most ient
SRR @ | Ll = ELESTION 220, oak, latest model, as new; cost
Capacities £7/15. accept £6; letters only.—Ac G:; 237, Rom-
i ford Rd., E.7. [2441

7 MUS’I‘ Sell Because Moving to D.C. District, slightly
G . h used Epoch 99, complete with mains transformer
CONDENSER (input 125-145 or 250-250v.). Elkon- metal rectifier

b a (6v. Za.), 1,400 mid. condenser; cost about £8/10, sell
£5.—A. Bronsbol. Lovestrade 1, Copenhagen. [2470

OHMITE

ATEST B.T.H. Moving Coil, 10in. cone, D.C.,

£5/10; Blue Spot, 66R, 26/6, as new.—Bowley, ME T
16, Blenheim Crescent, Kensington, W.11. {2469 A d GI E
Metallic | node .
(UL ¥ MOVING Coil, 6volt, complete with batiery, fine|  Recictan ces Grid Leak.
No ! condition; £5/10.—49, Lyudon Rd., Olton,[zglelg . All values, 1
- ingham.
crackle i | "5 100 ohms to megohm 1o
| | QPECIAL Ofter to Clear —Harlie moving coil loud- 500,000 ohms, 5 megohms,
J 3/9 4 speakers for 100 and 23/0 D.C.,Izol— e:lacli)';] qu,rlie
pick-ups and tone arms. 22/6 complete; donble linen 2 3 2
' loud-speaker ckassis, 19x14in., fitted with Ultra unit. each = each
37/6; oak'loudlspeakt‘ir cnginels bto ':lake largel Blue
| Spot chassis. 22/6; all goods as brand new and sent . A "
‘curriage paid, c.0.d. charges extra.—Hughes and Sons. CO'_lneCt. an Ohinite or Megite in
149, Chepstow Rd., Newport, Mon. [2497 series with a NEW H.T. battery and

a pair of headphones, then observe

. N the absolute silent functioning of the

VALVES. | Resistance due to lack of melecular

MPLIFIER Valve.—Xf you require power you ean- dlSplﬂcen.len[’ a feat!ll'e of Ohmite
not do better than one of these (or matched in and Meglte Resistance.

| pairs if required) >

. 4 Compare with any other resistance
ILAMENT Volis 6. plate velts 400 (maximum}. obtainab H 0
grid bias 84 volts (approx.}, impedance 800 ohms, c d‘ lel gk the price and Xou will
umpl/lﬁcﬁtio‘n factor S.Bl. mutual  conductance 4.35 mme E‘ley eng‘orsel our claim that
m.a./volts; price now reduced to £5; see article ‘* The ever rahan 1S i
e hesecl Wircless World,” 24th Juiy, 1929, then send fo North ety Graham Farish component is
| truly phenomenal drum dial (illuminated type) London Valve Co., Lud.. 22V Cazenove Rd., Stoke the finest value for mchney obtainable.
with trimmer control. Newington, London, N.16. [0341

Drum dial .. .. . .. .. 88 Gruham Farish components carry a
With one condenser, 13/~ With two, 17/6 WO 54Vs, 13/- each; one 164V, 12/-; month's written guarantee of accuracy:
4 OF OUR 35 LINES use; 35/- three.—Mumford, Waterloo House, 155,

CATALOGUE FREE B “ GRARAAM FARISA

ATEST .Dario Mains Valves. new condilion, in-
GOLDEN SQUARE’ w‘1 directly’ heated super H.F., 6/-; super screen- CIMITE D= SBROMLEY, - _KENT
C.H.5. Gerrard 1863 § odion, 12/6; super detector. 6/-;valsn types R3880, T P U A T Ly T
_ 6/-; Vapol, 10/6; V3880, 6/---Reply BM/PXJV,
Londog. , 2453

AT7 Advertisements for " The [Wireless World " are ouly accepied from firms we believe to be thoroughly reliable.
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—"FIRST-CLASS MODER N

MICROPHONES

Housed in machined Aluminiam
Castings, Polished.

The Ideal Instruments for addressing an Audience
out-of-doors or indoors through Loudspeaker
working from Valve Ampllﬁer or ereless Set;
for making A ts by ting to leads
of Gramophone Pick-up; for relaying Speech and
Musical Entertainment. to distant Loudspeakers ;
for Home Recording of Gramophone Records, etc.
Powerful Loudspeaker Reproduction
with Perfect Purity.
Hand Type.
Highly distance-sensitive, yet guaran-
teed entirely free from distortion or
microphonic noises, absolutely silent
background ; far superior to ordinary
Microphone Transmltters for use with
Valve Amplifier or Wireless Set, at
Open-air Meetings, Sports Grounds
Garden Fétes; in Cinema, Theatre
m Dance Hall. Operates from 2- _volt
pinig of L.T. Accumulator, through
%rophone Transformer.  Current
consunlptlon one-tenth Ampere, Pro-
vided with detachable sound collector
and a g ft. silk connecting cord ; every
metal = part mckeldlplated blaék
polished Erinoid handle, as
illustration. 1 6/6
EOLID OONSI'RUCTION EACE MICROPHONE FULLY
UARANTEED OR CASH RETURNED,

Pedestal Type.
Highly sensitive Micro-
phone as above described,
provided with a g ft. silk
connecting cord, and fixed
by silk-braided rubber
suspension in  nickel-
plated frame, on pedestal
11 in. high; for mounting
-on Speaker’s Platforms, in
Pulpit, ‘o top of - Camera
‘Stand, or for suspension

From ceiling, a
?IIustratiou. ) 25/'

SOLID CONSTRUCTION.
EACH MICROPHONE FULLY
GUARANTEED OR CASH

RETURNED,

MICROPHUNE WITH-
" OUT STAND - 18/=

NMICROPHONE TRANSFORMER,

special design to obtain best possible
results from sensitive Microphones
when connected to Wireless Set, or
Valve Amplifier; best Transformer
for clear speech with volume speech
and .nusic fransmission, Public Address < Micro-
phones, etc.; Prim. and Sec. terminals;  full

directions and dxagrams of connections 6
iree. dJ

MIGROPHONE TRANSFORMER

as above, combined with VOLUME
CONTROL and SWITCH in ONE
tnstrument, making connections of

A\IlCl’OphOne to Am lmel ver
simple. - p y 12/ 0

THE MIDGETPHONE
(2,000 or 4,000 Ohms).

q - WM A wonderful miniature Wire-

¢ ji less Receiver which equals in

volume and purity of repro-

; duction the best Wireless

Headphones known. Fitsany

Ear perfectly and eliminates

the discomforts of large Ear-
phones and Headbands.

NO Headaches.

NO Hot and Painful Ears,
Splendid volume ofsoundfrom
any Crystal Set. Wonderful
reproduction from Valve Sets.
A little scientific instrument,
® Wireattachment fits over Ear.
Alzo_made in 10 ms resistance for use with the SUPER-
MICROPHONE as a hxghly eficient DEAF AID, The Midget-
phone weighs 1 ouumce, induding thin 6ft. silk 14/6
‘connecting cord. Yost Free

FREDK. ADOLPH, Actual Maker,
21, FITZROY STREET LONDON, W.1.

hone : Muscur 8329

Mention of *“ The Wireless

COMPONENTS, ETC., FOR SALE.

ET of Kilo Mag Coils 20/-; new Kilo-Mag cabinet,
20/-; Cyldon twin coudensels, 2T5, 0.0005, 20/-;
Ferranti OPI 15/-; Feyranti A.F.3, 10/-; ’Formo
midget condenser= 00002 1/6; "G" Formo—densms,
1/-; various fixed condensers and other components at
half price to clear, all perfect.—Pearson, 27, Wood-

berry Grove, Finchley. {2480
‘LTLTR—\ Chassis Speaker, 23in.X18in., 30/-; Philips
4v. 5a. transformer, 220 ‘volts A.C:, 17/6 Exide

100-volt. accumulator, 17/6—-B0v. 8369, c/o The Wire-
less World.

AMATEUR'S Surplus.—Marconi L.F.
4-1; Everyman Four

transformer
H.F. transiormer, Gambrell

-| coils, a, A B, B1, E, Lotus 3-way coil-holder, Cosmos

H.F. choke, Dubxher 0.0005 variable, 2 Dubilier 2
m.f., all perfect; 35/- lot.—Box 8367, c¢fo The Wire-
less World. [2489

MALL Weston Meters,- as new, cheap, generators,

1,500-volt 100 milliamp, also other . surplus ap-

paratus —Enquiries and list from Box 8365, c/o The
Wireless World. {24

T.IL Moving Coil Speaker, old type, 200v. L.3

2-B.T.H. plck -ups, off-set arm, L.1 ea. Amplion
Guineacone speaker, 10/-; Garrard No. 12 spring
motor, 10/-; two turntables, 5/- each; Varley push-
pull output transformer, 15/-; Cairns Mmrlson track-
ing wonn, cutter, cuttmg needle, and mike for home
recording L 3, Connecticut mike and transformer, 10/-;
Weston meters volts 012 mils. 0-500, and 0-200,
with damaged needle 10/-; others L.1 Thermo amme-
ter 0-10 amps., 30/-; transformers, B.T.H. 1-1, 10-1,
and double seconda.ry intervalve, 15/- each; R.CA
9-1 intervalve, 5/-; also R.C.A, choke, 5/-; variable
condensers, Hammerlund 0.001,.10/-; three Amencan
0.0005, 5/- each; three gang J.B., 25/-—Box 8362,
c/o The Wireless' World. [2484

NF_;ARLY New A.C. P.1, 8/6; P.625a, 6/6; A.C.
H.L.,, 17/-; Collaro motor, 11/-; pe ect—48,
Warren, HesCon. Middlesex. {2481

MATEUR'S Surplus.—Eliminator in .metal box;,
H.T'4 180olt 30 m.a. T.C.C. smoothmg con-

' densers, choke, 2 variable resistances, detector, screen

grid, transformef, primary 110-volt 240, Hﬁ[l‘ secon-
dary 135 “volt LT 4-volt. 3 amp., £3/5 Marconi
S.G., 10/-; H.L. L 6-volt, valves, 4/6 each; 1} Cossor
S.G.. 2-volt. 7/6; 2 Dubilier slow motion kilo cycle,
0.0005 condensers, 4/6 each; 2 Navy 4-point 0.00035,
with dials, 4/- each 3.30-volt steel plate Nife H.T.
batteries, £1/16; post.age extra.—Cook, 8, First Cres-
cent, Gloucester A\ Farnhanm Rd., Slough Bucks.

[2478

GRANIC chk-up and Arm, 17/6; Tdeal trans-
former, 6-1, 7/6.—57, Crespigny Rd., Hendon,
N.W.4. {2475
OILS.—James” Brookman's 'Three, 21/-; ether
searcher, 11/6; Clarion Three. 13/-; Marconi

1deal transfmmer 8- 1 18/-—Vicor, Twynmg, Tewkes.
bury. [2464

\M.24. 10/-; Centralab 500,000, 4/6 P.M.4D.X.,

5/-; .Mullard. Permacore, 10/ P.M.14, 10/-;
Ferranti O.P.M.2, 13/6.~' Cintra,’ Ramsgate Rd.,

Broadstairs. [2458

AUL A Galvanometer, 57/6; Cambridge Vacuo-
Junction, 17/6; Gambrell Onwood galvanometer,
65/-; Paul, P.O, Bridge, 60/-; 100-ohm. bridge, 38/-;
set Colvem short-wave coils, 15/- C. bridge re-
jector unit 17/6.—Blackmore, 22, Graiton St., 1%31"“%

Ol\"E Rotary Converter, by Lang Electrical Co.,
Ilendon, input 110v. A.C.. 50 cycles, output
500v. D.C., 300 m.a., £4/5; dilto, input 65v. D.C,
output 500v. D.C., 300 m.a., £3/10; ditto, inpui
110v. A.C., 50 cycles, output 240v. D.C., 600 m.a,
£3/5.—Below,

HREE M-LL H.T. and L.T. Smoothing Equipments,
with auntomatic catouts, 2 electralytic conden-
sers, new condition; 70/- each.—Below.

OUR 3-valve Push-pull Amplifiers, on mefal base-

boards. containing TFerraati A.F.3, A.F.3c,
0.P.9¢, Pye: choke, volume control, condensers, re-
sistance, etc.; 50/- each.—Below.

TEN New Recordaphone Microphones, each contain-
ing 12 small mikes in parallel, extremelv sensi-
tive, in oak cabinets; cost £5 each, fo cleay 17/6
each.—Below.

SIX Ferranti, A.F.5 Transformers, 15/6 each; 5
Metro-Vick A.C. transformers, £00-240 volts, for
rectifying valves, 4 volts 5 amps wmdmg, 17/6 each
—F¥ranks, 42, 8t. George’s St.. Cannon St. Rd, Lon-
don, E.1° -‘Phone Royal 8546.

-VALVE Screened Grid;
going away; on- view evening after 7 o’clock.—
Louis, 98, Acre Lane, Brixton, [2440

URNDEPT Pick-up, 10/-; arm, 3/6; Philips
A.C. - filament: transformer, 15/-.--Hughes, 44,
Pavilion Drive, .Leigh-on-Sea, {2439

HEGR& Magnet Dynamic Speacer, 35/-; Marconi
Ideal trausformer, 12/6; Lissen super 12/6.—
Spink, 52, ﬁg}d«nc Rd., Wandsworth Common. [2430

'[2854

World,” when wriling fto advertisers, will ensure prompt attention.

sacrifice for quick sale; |

REPAIRY

of L.F. Transformer, Loudspeaker
{except Blue Spot) or Headphones
repaired and despatched within 48
HOURS. TWELVE MONTHS’
GUARANTEE with edch repair. 4/~
Post Free. Cash with Order.

Terms to Trade.

RANSFORA
SPREPAIR (ol
ﬁ%ﬁw.

C I'IOKES

/ GUARANTEED 12 MONTHS, posT FRee

Substantially built, for smooth-
ing circuits in eliminators dealing
with currents 100 to 300 milli-
amperes, inductance 3o henries.

<RAN SFORM Ep of 1::: WITH ORDER
REPAIR Co:

W.953,
RRATT LANE,
LONDON S.W.17.

/Ml spEciaL
TRANSFORMERS!

’Ourtwl.udmg nachi; and teohnical knowl,

8 at your disposal wheﬂ'er on

constructor, retailer, whola‘:!er %r m:;:f;ctgxo‘eurw
€ can deal with transformers with aay input, or

2ny number of outputs. Let us have your enqulnes

ELLISON MAN!'G LTD., DRAGON

C0.,
WORKS, HAREOGATE.

/

PLA!N OR.
NAMED

ol Gnlbté
P

& SPADES

LISTS FROM MAKERS

%,
3,0 GRIP oY,
l5 EACH 32 VICTORIA ST..LONDONSW., 4

CHRISTMAS—

WHY NOT GIVE COILS? They are always
appreciated, are inexpensive to make, and, if
wound with coloured silks, are very attractive to
the eye. Buy your WIRE and EBONITE FORMER
(or, if you wish, complete Coils) from,

FROST RADIO, 132, St. John Street, E.C.1.

PRESENTS

High Grade QUEEN ANNE STYLE

WIRELESS CABINET.
Hand French Polighed.

Figured Oak - - - - - £5. 5 0

Figured Mahogany - £6 :

Figured Walant - - - £6: 15 0
Carriage Paid.

THE ACME OF CRAFTSMANSHIP.
Modela from £2:2:0 to £20.
-Thirty-page illustrated catalogue post, free.
GILBERT, Cabinet Maker, SWINDON.
Established 1866.
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CREATORS OF THE WORLD'S

FINEST CONDENSERS
b CYLDON Condensers are

invariably used and specified

Components, Etc., for Sale,—Contd.

BELLING-LEE Panel Fittings are designed to give
an expert finish to any home-constructed set;
catalogue post free.—Belling and Lee, Ltd.. Queensway
Worlks, Ponders End, Middlesex. [oco1s

OMPONENTS Lent on Hire.—Details from Alex-
¥ ander Black, Wireless Doctor, 55, Ebury St,
S.W.1. Sloane 1655. {0329

MMETERS.—Hot wire, 0-1, 4/-; new moving .coil
milliammeters, 0-5 upwards, ~15/-; portable

micro ammeters, S5in. scale, 0-200 upwards, - 105/-; Z .
] v ‘hi double range voltmeters, 3/6: instrument repairs and Zi %
by experts because the" hlgh alterations of every description; send for %ist.—'l‘he = 2

constructional

outstanding Victa Electrical Co., 47, High St., Battersea, s.\[wl‘.u.

552

VALVE Screen, 3/-; coil screens, 2/9; choke screens,
\ 2/6; as specified in ** Wireless World ” Radio
Graniophone and other circuits.—'fhe Lecud Speaker
Co., Ltd, 2, I'almer $t, Westminster, S.\WV.1. [1801

for }

/ C-HRISTMAS!‘

features amply justify their
extra cost. Tested over every

stage of manufacture.

SPECIFIED FOR “ The
Wireless World Four”
CYLDON 4 - Gang
Condenser completely
assembled withscreens
and brackets as illus-
trated.

ListNo. STG.45 65/~

SPECIFIED FOR “The
Searcher Shortwave
Two' ("“Amateur
Wireless™ 28th Nov.,
1930), CYLDON
Series Gap Condenser
as illustrated. List No.
S.G.15°00015.16/6

CYLDON
SCREENED
GANG
CONDENSER

Gang control depends
entirely for its efficien-
CY upon accurate sec-
tional matching such
as CYLDON alone
gives.

CYLDON
SERIES GAP
CONDENSER

The greatest advance
in Radio Technics since
the Log-Mid Line Con-
denser. Silant opera-
tion, no backlash, no
pigtails, lowest mini-
mum loss.

In case of difficulty apply direct to:

FIVE YEARS GUA

SYDNEY S. BIRD & SONS LTD, CYLDON WORKS,
SARNESFIELD RD., ENFIELD, MIDX. Tel: Enfield 2071/2

B.T.H. Gramophone Motor, 45/-; Lotus H.T. and
L.T. relay, 10/-; 2 Westinghouss G.B. rectifiers,

all as new, 10/-;-R.I. 8.L. transformer, 10/-.—Electro-
cet Radio Co., Solihull, Birmingham. {2397
ARGE ‘Quantity of Exide H.T. Batteries,. Pye

. 110H chokes, shrouded and unshrouded, and Mar-
coni Public Address loud-speaker wunits for sale.—
Write Box- 8347, c¢/o The Wireless World. [2403

‘ AS Brand New.Y’PﬁllO, 8/6; 8610, 12/6; L610, 4/6;

P610, 5/-; American base, 4/-; Lissen
37/6 pick-up and tone arm, 25/-; Lissen 30/- pick-up,
17/6; T.C.C. 5 m.f., 400v., 3/6; Dubilier 1,000v. 4m.f.,
6/6; McMichael 5v. superhererodyne, 45/-; approval.—
Mattheys, ' Claremont,” Tudor Av., Chelmsiord.

[2399

EW Parts Kilomag Four.—Ferranti A.F.5, 19/-;
A.F.5C, 25/-; O.P.M.2C, 18/-; Mullard P.M.2,
6/-.—Pearce, Draycott, Stoke-on-Trent, [2396

MATEUR'S Spares, guaranteed.—Condensers: 2
Polar 0.00035 slow motion, 6/- each; 1 Sterling
0.0005, with Vernier, 5/-; 3 Sterling gear. 0.00025,
6/- each; 2 Anti-mobos, 5/- each; 1 Varley H.F.
choke, 5/.-; 1 Marconiphone heavy current choke,
12/6; 1 Marconiphone 2.7 to 1 transformer, 10/-.—
Base, Old Manor House, Shirehampton, Bristol. [2389

YLANITE Panel Covering, 30-1,000th in. thick,
high insulalion value, now obtainable in white,
bronze, mahogany {large and small grain); 3/- per
sq, ft.; send stamp for samples; trade enquiries in-
vited. —Marsh and Wright, 5, Royal Atrcade, Wey-
mouth. [2387

GECOPHONE Horn Type L.S., 11/-; Ferranti out-
put transformer, O.P.1, 11/6; 2 Ormond S.M.
dials, 2/6 each: Lissen wire wound resistante, 10,000
obms, with holder, 3/-—Thomas, 49, Ashton Gardens.
Chadwell Heath, FEssex. [2402

AMPLUGH Silver Ghosl Speaker, 50/-, in malog-
any cabinet, 30/-; suitable Ferranti output trans-
former, 16/-—Legg?, Countisbury, Park Rd. West,
Wolverhampton. [2420

LMOST New Valves, P.M.252, 7/-; P.M.1 H.F,, 4/-:
screen grid choke, 2/6.—Baybut, 30, Hainault
1'd.. Chadwell Heath, Essex. [241

ERRANTI O.P.4C, 15/-; iwo P625A’s. 14/-; 8-stud
switcly, 2/6.—Pepler, 257, Bramford Rd., lps[\'n‘{:lhé
24

8 New, unused.—R.K. Senior, 200v.. A.C., 180/-;

2 Westinghouse H.T1.1's, 60/- each; 5 Sterling

10 m.f., 400v.. 9/- each; 1 B.T.H., 1 Garrard universal
gramo. motor, 110/- and 95/-: Novotone, 75/-; Mar-
coni pick-up, 50/-: rest slightly used: L.S.5A, 1
month’'s use, 12/6- Marconi M.C. unit, B1289, 70/-;
Varley anto. arm, 20/-; Brown U.G.A. unit, 20/-;
W.W. exponential horn, 15/-; microscope and slides,
30/-.—Box 8349, c/o The Wireless World. [2413

ESTINGHOUSE Rectifiers, H.T.1 35/-, A.3 12/6;
Igrapic powe: transformer (V208, A.T.B.),

450v., 38v., 4v., 2v., 30/-; 2 Ferranti chokes, Bl and
B4, 8/- each; Ferranti output transformer, 1-1 ratio,
8/-; L.1. smoothing choke, 5/-; moving coil voltmeter,
0-10 (Sifam), 10/6; 2.8mid. Dubilier condensers, 750v,
test, 10/- each; 2 Lewcos Q.A. coils, 7/- each; 3 Low-
cost binocular coils, 1'B.A.C.5, 2 B.T.A.5, 5/- each.—
Boss, 68, Schoo: St., Church Gresley, Burton-on-’l}‘:r%ut.
2409

TWO 90v. C.A.C. HT. Accumulators, 30/- each;
Philips H.T. chargers, 20/-: Exide L.T. charger,
30/-: W.W. Megavox, with valves, in oak cabinet, £7;
Amplion Electravox pick-up, unused, 17/6; Amplion
Vivavox pick-up, 10/-; table type volume control.
5/-; unused B.T.H. pick-up, 22/6; unused Mullard
S.4V.A. A.C. screencd grid valve, 18/6; mahoguany
wireless cupboard, with,shelf, 30in.x 30in.x 15in., 20/-;
will deliver in London area.—Whittaker, 334, Princes
Gardens, W.3. (West Acton C.L, Station.) [2408

M ULLARD P.M. Cone Speaker, 28/6; Baker's per-

mapeny magnet moving coil ditto, £5; good 2-
valve s#t,8%2/5.—Box 8348, c/o The Wircless World.
{2404

AlQ Advertisements for ‘“ The Wireless World’' are only accepted from firms we
~

BAKER’S
SUPER-POWER
D.C. MODEL.

AKER'S  Permanent and
Electro-Magnet

Moving

that is best in the perfection

Coil Speakers represent all {

of Sound Reproduction.

Each

one made to please the connois-
seur who, above all else, insists
on the best that morey can

buy.

—It is the Music Lover’s |
choice—ALWAYS. |

Take a postcard NOW

and write for new
and enlarged 32-
pagz booklet on
“How to get Real-
istic Reproduction”

IT IS FREE

and yours for th:z
askingz.

89 SELHURST ROAD, S. NORWOOD, S.E.25.

Works and Demonsiration Room :
42 CHERRY ORCHARD ROAD, E. CROYDON.

believe to be thoroughly reliable.
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It is difficult
to choose

when every Advertiser claims
his products as the best.

HEAR the
GOODMAN - OXFORD
MOVING COIL SPEAKER

AFTER yon have heard the others
and we may count on your order.

PRICE £4.19.0

OUR RADIO-GRAMS, too, have that extra

quality which reveals the master hand.

Built individually by an ex-B.B.C. Radio
Engineer. ;

Prices’ from £33

‘As makers of high-class Talkie_Equip-
ment we have to know our business.

OXFORD CAMERA & GRAMOPHONE
CO. LTD.,,
'260, Tottenham Court Road, W.1.

{30 seconds from T.C.R. Tube Station.)

PON-N-G =

jerophonic,
eg may be 1ess microp: oz
lﬁtdeﬁ? :3? our ears ver[y;! mhcontent
critical. Keen- T by WaD
why Benjamil
v:\:te' holders never 105;0%3:5
ularity. See that your valve
‘;‘QS Benjamin.
Write for our Catalog -
BENJAM
%BLEGTRIG Lm.,Nm
'IariﬁRoad,Tottenham, 17.
Tcttenbam 1500.

ue No. 1142

Components, Etc., For Sale.—Contd.

ART Exchange.—See our advertisement under Re-
. ceivers for Sale.—Scientific Development Co., 57,
Guildhall St., Preston. [0228

ONE Set (4) of Selection Four Coils, with bases,
wound with Litz on ‘Paxolin formeis; £1/5.—
49, Lyndon Rd., Olton, Birmingham. [2467

T.H. Pcrmanent Magnet Speaker, unused, 95/-;
» Marconi m.c. chassis. 6v., 55/-; Marconi P.625a
‘pair, 6/9 each; Mazda A.C.-8., 10/6; L.S.5, 8/6;
PM.5X, 3/9; P.240, 5/6; P.M.256, 4/-; Cleartron
8.G.2v. 4/6.

LIMAX Binoc. H.F. Chokes, 4/9; Lissen -H.F.

choke, 3/6; Junit multi switch, 4/6; E.B.- pick-

up, complete, 12/6; Dubilier 0.0C05 S.M., 5/6; J.B.

0.00025 ‘S.M., 4/6; Karas 0.00025 for 8.W. work, 5/6

. each; Ormond 0.00035 S.M., 5/-; Hunt’s meters, 0-

15v., 4/-; 0-2.5. amp., 4/-; 5-0-5 amp., 3/6; R.L
pick-up, 17/6.

EWCOS C.A.C.5, with P.4 primary and base, 6/6;
Colverz D.R. coils, 8/9; Bulgin A tuner, 4/9;
‘Goltone, 4/3; Lewcos Q.A.T.. 8/9; PAL R.C.C, 4/6;
Dubilier R.C.C., 3/6: Utulity micro, dials, 4/- each;
Utility 0.0003 condensers, 3/9; Polar No. 3, 3/6;
Ormond No. 3, 3/-; P.M.14, 10/- each; set Xgranic
S.W. coils, 6/6; Cossor transformers, 8/6; Mullard
D.F.A.7, 8/6; L.S.54, 12/6 .each.

ABOVE Selected from Stock for Sale, as new,; any
c.od, or W.W, deposit system; .valves emission
perfect ;. postage on cheap articles, please; callers any
time.

ETAILER'S Bankrupt 8tock. — Tligh tension

eliminators for A.C. mains. 200-250, gives 200v.

at 30 m.a. output, metal rectifier, choice of 8 volt-
ages, all insulated; £3/17/6. o

210, 4/6; P.V. 215, 7/-

YELSEN Ace Transformers, 3-1. 5/6: Hegra B.A.
speaker cone units, semi adjustable, 8/6.

OTUS Reaction Coadensers, 0.00034, 3/6; Wearite
d:pole rotary switches 2/9; Precision anti-phonic
large valve holders, 7d.

BONITE Leak Holders, 3d.; Watmel HF. chokes,
1/6; -Lewcos 2 meg. leaks. 9d.; Ediswan %4 meg.
leaks, 7d.; Mullard 2 meg. and 1, meg, leaks, 8d.;

and 500.000 ohm,, 1/-

ARRARD D/S Gramophone Motors, No. 10a, list

_price 53/6. 'my -price 33/6: Mullard -Permacore
transformers, 10/6; Ferranti A.F.3c, can be used as
ordinary, 16/6; Osram L.S.5° valves, 16/-; Mullard
D.F.A.7, 16/-; Osram U8 12/6.

HILIPS 506 Rectifier Valves, 12/6; Hydra 500v.
working: 4 mid., 6/-; Hydra condensers, 2 mfid.
650v. test. 2/2; Hydra 4 mid. 500v. test; 3/6; Hydra
4 mid. 350v. working, 4/6; Hydra 1 mfd. 700v.
working, 3/6; Hunt’s Polymet 0.0003, 6d.; ditto,
- 0.01, 1/-; ditto, 0.001. 7d.; mica.—G. A. Ryall, 182,
Kennington Rd. . London, S.E.11. 'Bus stop outsije
door, alight Fitzalan St. (2471

(‘6K on White Spot.Chassis, 15/-; Raderoix trans-
D former, 200 v. 33 ma., with U.5, 9/-: Heay-
beard 4v. 3a., 4/. {both 200v. input); A.C./P. 11/-:
U.5, 11/-; M.S.4, 15/-; Emkabe double drum dial,
5/-; Rotorohm 25.000 .ohm . potentiometer, 3/-.—
Taylor, 8, Campden. Rd., Croydon. {2429

IMITED Amount 5-way Battery Cord, black.
waterproof, 4d. per vard, bargain: H.F. long wave
transformers, few omly, 1/2 each.—Golder, 108, Braid-
wood Rd., Catiord, S.E.6. {2428

MISCELLANEOUS.
ALFSANDER BLACK,

THE Original Wireless Doctor, will call (Londonw
and Home Counties) end cure your sej.

CONSULTATIQNS by Appointment without Obliga-
tion; sets installed, maintained and bLrought up
to date; components and McMichael portakle sets om
hire; purity reproduction specialists.

e -
55, Ebury St., Victeria, S.3W.,1. Sloane 1655.
{0277

EASY Payments.—We supply, by easy payments,
components, accessories, and sets, any make; 10%
down. balance spread over 11 months.—Send list of
requirements to London Radio Supply Co., 11, Oat
Lane, London, E.C.2. {0337

ECORDING Stylus Cutters, special sapphire point
to fit any pick-tp or sound box; 2/2, post free.

P DISWAN Valves, 2-volt. HF. 210, 5/6; R.C.C.

Grahem Farish 100,000 ohm resistances, '1/6’; 250,000 |°

—Cairng, grfgh-Mcrrison,- Ltd., 33, Percy St., London,
W.1. i ’ [1885

rThe “Wireless World

Four Cabinet” as

specified :
Only a ¢ Kabilok '*
Cabinet with its
quality of weork-
manship and
elegant design was
considered worthy
of "housing this
modern and
up-te-date Radio-
Gramophone.

In Oak
£6.7.0
Real

Mahogany
£8.2.6

With borings
in panel
ready for
control and
baseboard,

etc,

ORDER EARLY [TO A4VOID DISAPPOINT-

MENT. DELIVERY IN STRICT ROTATION.

Send for Illustrated List of other ‘* Kabilck "
productions.

W. & T. LOCK, Ltd. BATH. )

LST. PETERS WORKS,

The “NAT” '
RADIOGRAMOPHONE

D.C. Mode! solid Oak Cabinet 25" high, 18” wide, 14"
deep. B.T.H.-Motor with a- 12" turntable, Moving Coil

, Harlie pick-up and volume control. All
components of first quality.

Price £26 Complete
A.C. Model as above, £30.
Lilerature on application. Sole Manufacturers :

A. H. FELLOWS & SON, Handsworth, Birmingham.

Mention of *“ The Wireless World,”” when writing to advertisers, will ensure prompt attention. A20

.
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MORSE WIRELESS RE-~
C OR DERS.—Magnificent British
work, solid brass case, fine finish.
Mahogany case with drawer for tape
reel. Cost £30. Sale £7 10s.

KEYS. The finest selection in London. Morse, Tapping,
Test and Transmitting Keys, Pol. Brass, Massive Bar an
contacts, new R.A. /=. Fine Special Transmitting

Browns, 51 K.D., 7/6... Lucas 2/6.

B.T.H. PANATROPE POWER AMPLIFIERS. For

working M.C. Loud Speakers on Gramo Pick-up from
C. mains. Also for Public Address. Systems from

Microphone. D.C., £3 10s. 3-Valve Receivers, 27/6.

The Perfect Loud Speaker, the ‘VIOLINA.” A
Wonderful New Hornless Loud Speaker for Wall or Table.
This instrument is a handsome cabinet on violin lines.
It can‘also be used as a Cabinet Top.

The ““ VIOLINA” Loud Speaker dé Luxe in beautiful
polished mahogany. Our Price 25/-~. With Reed
Reproducer and Cord. List Price, £5 53,

D:C. GENERATORS.—
Shunt wound for. charging
6-9 volts, 8 amperes, ball-
bearing enclosed. i
Auto cut-in-out, 25/=. 100
volts 4 amps., ditto, £4. 30
volts 15 amps., £6.

METERS for Eliminators. 20 M/A. 1} in. Panel, 7/6.
Moving Coil Milliammeters, 12/§ to 21/6. 0 to 500 volts,
45/-. Weston Meters, 2}in. to 8in., dial, 50 per cent. off
list. Testing Sets, Elliott, etc., E.108, 4 ranges lamps and
volts, 45/~. A.C. Hot Wire,  amp., 5/=. 6and 110 volts,
5/9. Cell Testers, pocket, 15/~ ; with spikes, 30/-. Bridges,
10,000 ohin 4-dial Wheatstone, with Galvo., £19. G.P.O.
type, £7 10s. Mirror Galvos Reflecting Beam, by Paul,

ambrell, Sullivan, and Tinsley, £3 to £10. Standard
Resistance Boxes and Universal Shunts, 35/~
Voltmeters to 5,000 volts, £3. Silvertown Galvos for circuit
testing, 7/6.

MEGGERS. 100v., 200y., 500v. and 1,000v. at half
price, hm-meters, direct reading, £9 10s. Megger
Ducter, £18. Megger Faradmeter, £20. Grassot Magnet
Fluxmeter, £12. Pointolite Sets, 50/=.

ELECTRADI &
MICROPHONES

We have supplied thousands of Microphones during the past ten
years for Wireless Transmigsion and Voice Amplification. Thess
are still giving good service becanse theyare robustly made. Fragile
fiimsy caseil tin-1id Mikes soon fail. We have Mikes for every pur-
pas2 trom Pocket Voice Amplifiersto Public Address Stand Models.

Jectradix Micr are used for Speech 8/W Trans-
mission to New Zealand and America with great success.
~—Detectaphones and Sound Alarms—Maritime Pilotage from
Underwater Signals.
—Riot quelling among natives in the East—
—Home Gramo Record Making—
——Home Anuouncer on your Radlo and othar entertainment
uses—Band Repeater for large halls,
ARE

AND OUR PRICES RIGHT!
You will find our Microphones remarkably cheap and efficient
for all purposes. We have all types from 1/- to £20, and DMus-
trate a few. Prices: No. 1l Single 4/6 ; No. 7 (Speciat Panel)
12/6; No. 10 (Pulpit) 12/6; No. 8 (Haud) 15/-; No. 4 (Pedestal)
1%/+; No. 3 (Table Multll.))A50/-: ‘Nos. 1 or 5 (Announcer’s

.A.) 85/

Micro. Transformers: 3/6, 5/-,7/6 and 10/-. 3 Vaive Ampliflers
for P.A. oft D.C. mains(Panatrope) £3: 10 0. ¢ Valve Portable
'Fype : £2:15:0, fitted dMike Transformer.
gend addressed envelope for our new Sale Bargain List of

everything radio and electrical.
ELECTRADIX RADIOS,
218, Upper Thames St., London, E.C.4.

City: 0101,

Electrostatic |

| us list of your requirements and of goods for disposal,

Miscellaneous.—Contd.

IRELESS Notes.—A monthly service of informa-

f tion for all those who want the very. best in
wireless or gramophone reproduction; frank criticism
of receivers and components; immediate postal help
and advice in all difficulties; something new and
unique; you must have it if you want to know the
truth.—Full. particulars free from Ernest II. Robinson,
Langimead, Pirbright, YWoking, Surrey. [1879

COT?T SESSIONS and Co., Great Britain’s Radio

doctors, officially appointed as wireless TYepairers

by Rudio Society of Great Britain and Wireless

League; old setz of every type repaired, rebuilt,
modernised; send set for immediate quotation.

COTT SESSIONS and Co.—New sets constructed
with your or our components, guaranteed finest
‘workmanship; we specialise in " The Wireless World ”
circuits; remember we have satisfied customers
throughout the British Isles and in three Continents;
it you.so desire, we will design and construct high
grade apparatus to snit your especial circumstances
for quality, range and selectivity.—Tel.: Tudor 5326.
Muswell Hill, L.ondon, N.10 [0262

IRMINGHAM'S Wireless Doctor, R. E. Summer-
field. member R.S.G.B., will call and cure your set;
sets overhauled; any component supplied; 20" miles
radius.—1, Newhall St., Birmingham. [2343

HOOSE Your '‘ Wireless World "' Set, and let us
make a professional job of -it- with your or

our .components; our prices will please you.—E.C. Wire-
less, Premier Place, High St., Putney, S.W.15. ‘(2447

PATENT AGENTS.

ATENTS and Trade Marks, British and foreign.—
Gee ard Co. (H. T. P. Gee, Member R.S.G.B.

51-52, Chancery Lane, London,
‘Phone: Holborn 1525, ! [0001

ING’'S PATENT AGENCY, Ltd.,-146a, Queen Vic.
toria St., E.C.4.—Free -advice and handbook on
patenling inventions and registering trade marks by
registered agents with 43 years’ experience. [0002

HAS. J. R. BULLOUGH, Chartered Patent Agent.
—Patents, designs. and trade marks.—27, Chancery
Lane, W.C.2. Holborn 8105, [1883

REPAIRS.

SCOTT SESSIONS and Co., Great Britain's radio
doctors; read advertisement under Miscellaneous
column. {0263

GUARANTEED Repairs by Experts.—Loud-speakers,
headphones, cone units, pick-ups, any type, re-
wound, remagnetised and adjusted post free 4/-; trans-
formers irom 4/-—Howell, 91, Morley Hill, Eafield.
Middlesex. [9555

OUD-SPEAKERS, headphones, cone units, any
type, rewound, remagnetised and overhauled; 3/6

post free; repairs guaranteed; 24 hours’ service; terms
to trade.—Walters, 1 Durns Terrace, Lower Comﬂtgn
1

Plymouth

YOUR Transformer Repaired or Rewound Promptly;
3/6, post free; repairs guaranteed 12 months.—
James, 190, Bitterne Rd., Southamptgn. [2362

EXCHANGE.

1930 Kilo-Mag Four, Mazda valves, for piamo. or
sell.—Lily Villa, Toddington Rd., Luton. [2415

YE 3-valve Set, H.F. det. and L.F. mahogany
case, for first class loud-speaker; mutval ap-
proval.—Cock, West ~Grove, Merthyr Tydfil. [2422

PREMIER_ Part Exchange.—We can supply all types
of radio sets and components irom stock, taking
your old apparatus in part exchanges; our allowances
are unequalled; with radio receivers the balance is
payable if desired on gradual payment terms; send

we will quote you by return.—Premier Supply Stores,
20-22, High St., Clapham. [2476

WE Will Accept Your Surplus Ag})aratus (making
you a high allowance)} in Part Payment for Any
New Apparatus; your enquiry will be dealt with
promptly.—Bostock and Stonmnill, 1, Westbourne Ter-
race, S.E.23. . [2455

WANTED. |
PMgAB, PM14SG, PM4DX, AF4, AFe6, OPMlic,
or similar; resistances, variable condensers,

meters,.dual wave coils, H.T. accumulators, gramophone
motor,. pick-up, dynamic speaker; full details please.—
Box 8361, c/o The Wireless World. [2483

.C. LEliminator, 230 volts, metal rectifier, including
trickle charger, output at least 25 m.a.—Box
8363, c/o The Wireless World. [2485

SITUATIONS VACANT.

IRELESS Eugineer Wanted, must be quick at
éa 116, finding with portables and all-mains re-
ceivers. gin, 13, Union St., Aldershot. [2395

eparafe
hose |
fations

HIS is a Wave Trap as well as

a Tuner. It gives sharp tuning
and eliminates interference. Its special
winding, designed to give loose
aperiodic coupling, explains the life and
definition which it gives to the tuning of
any circuit in which it is incorporated.

The Watmel Universal Dual Range Tuner beau-
tifully finished in Mottled

Walnut (Bakelite) and in- ,
corpora!ing wave - length

swifch. = C OMPLETE.

The WATMEL BINOCULAR
H.F. CHOKE

gives maximum efficiency, very low self-
capacity and an extremely restricted field

TYPE DX3

Inductance- 200,000 m.h.
Self Capacity - 1.6 m.mid.
D.C. Resistance, 1,400
‘ohms. PRICE 6/«

TYPE DX2

Inductance - 40,000 m.h.
Self Capacity - 1.2m.mfd.
D.C. Resistance,

ohms. PRICE 4/~

If you cannot get these Watmel pro-
ducts at your dealers, send remittance
and order direct to us, and the article
will be despatched by return.

WATMEL WIRELESS CO. LID,

Imperial Works, High Street, Edgware.
Telephone . Edqwars 0323, M.0.12

A2T Advertisements for *“ The Wireless World’® are only accepted from firnms we believe to be thoroughly reliable.
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( “SWAMPED \,
ouT
WITH REPLIES!”

A reader’s experience, after adver- 7
tising in the Miscellaneous Columns
of *“ The Wireless World.”

“I was delighted
with theresult of my
last  advertisement

in ‘The Wireless
World, being ||

Situations Vacant.—Contd.

SMART Man Required for Retail Wireless Business,

Ealing; sales, repairs, installations, and service;
good oppo1—£unity for live man with first class experi-
ence; must be able to drive car; 9 others on staff.—
Write. stating experience. age, and salary required,
Box 8368, c/o The Fireless World. ‘{2490

SITUATIONS WANTED.

OUNG Man, 25, keen, seeks change, good prac-
tical knowledge radio receivers, servicing, tracing
Jaults, offers service to retailer with view to securing
post and references in wireless trade.—Box 8346, c/o
The Wireless World. [2401

BARRISTER (26), Oxford graduate, experience in
batents, general physics. seeks post with firm,
prelerably  wireless.—Box 8351, ‘¢/o The Wirelesy
World. [2417

YOUNG Man (21), mechanical engincer, secondary
school education, 9 years’ amateur experience
of radio, good technical knowledge, wishes situation:
—Box 8354, c/o The Wireless World. [2423

BOOKS, INSTRUCTION, ETC.

FREE; Inventor’s*Guide on Patents.—T, A, A., 253,
{W), Gray's Inn Rd., London, W.C.1. [1888

" FPVELEVISION To-day and To-morrow,” the com- - = = 2
rl plete authorised book on transmission and re. . PATENT APPLIZD FOR Swamped Out Wlth
eeption (Baird Experimental). By S. A. Moseley and WATES v
H. Barton Chapple. Fully illustrated.” 7/6 net..from ) : 1 ”
a_ bookseller, or Pitman's, Parker St., Kingsway, POLYSCOPE. rep 1€S.
v.C.2. [1144°} Fitted to either the 1
terminals or spike of F. G. Hall,
the Wates Meter, 3, Ashbourne Avenue,
- gives a range of tests Bridlington
and measurements "\ Yorl h'-
WIRELESS AS A CAREER. that covers every W.W.84 orkshire.

Radio requirement.

FULL TRAINING FOR POST MASTER
GENERAL'S CERTIFICATE AND
STATION ENGINEER'S WORK.
Complete Marconi equipment including
Auto-alarm. Modern laboratories. Low
Fees. Prospectus free. Apply:

A reader who recently advertised |\
components for sale in the
Miscellaneous Columns of
“THE WIRELESS WORLD

METER

TECHNICALCOLLEGE,PARK ST.,HUL L READINGS: | writes as follows :
e 8-(1)58 Ytolts
-6 Volts .
0-30 M.A, “I disposed of every-
Res. 5,000 .
PR R __ Ohms. : thlng tlle next day, H
SZREENS golILs conion. and had to send quite

FOR THE

BAND PASS oY 1 5 of your set.
SUPERHETERODYNE }/speciaL XMAS GIFT BOX

Complete set of Screening Boxes 17/6 Wates Meter in handsomely finish-

n e R ed gift hox, satinette lined and sub-~
Complete set of Coils comprising H.F. Coil, staxgmal plated fittings,

Filter Unit and Oscillator £1 =17 = @ f|complete. . pricE 10/3
Leaflet wita instructions supplied

SCREENS AND COILS FOR ALL CIRCU(TS, §|"'B every meter or may be

), ! obtained from :
METAL CABINETS A SPECIATITY. THE STANDARD BATTERY
Direct from Co

(Dept. ‘\;,\\ b,
E a PA Ro U SS l, 184 188, Shaftesbury Ave., London,
10, Featherstone Bldgs., High Holborn,w.c.1. LR
'Phone: Chancery 7oro. orac—ad

IS YOUR SWITCH EFFICIENT?

N ineflicient switch robs your valves of theit AN XMAS P R E SE N T FOR YOU .,

Tests, checks and
R G a lot of money back.

to get the best out

“On each occasion
my advertisement in
‘The Wireless World’
has proved very
satisfactory.”

A. E. Gardener,
53, Alexander Road,
W.W.90 Wimbiedon, S.W.

-

f < g‘tl)]wer an% [ ]szoog prﬁduces “cra?ekling.”
L e new W.B. Switch ensures perfect con- 9
ﬁ“i&e Its lll)ilulxlxgt%r termixfxz]tes in double ;:ones The $i ADEPT Lathe Mang :ses cau :e i«;:l;?
etween whic e powerful spring contacts are . lide Rest . _ for this handy 3
firmly gripped when in the “on ** pasition. / willh Gt 10 @  Cotting slots in Formers.
One hole fixing. Takeg any size panel, from 1 2 6 lustrated  £1-0-0 . Winding Coils and chokes

With Hand Rest to mention but three-—

besides ordinary lathe
work. Takes work up to
3in. dia. Gap provided
to increase centre to 23”,

terminals and soldering tags for eagy

which il is completely insulated. Self-
cleaning nickels.lver contacts. Scres I 3
fixing,

Price

Made by :ie makers of the famous
W.B. Cone Spedkers and Valve-
holdsrs.

Give yourself or
your friend one for
Christmas,

BRITISH MADE.

FEL-ECTRIC RADIO
56, Garden St., SHEFFIELD.

AESEMTE L AR ST ey
Wiselty Electrical Radio Co. Lid., Radio Works, Noltinghain RA.® Matisfield, Notis.

Mention of *“ The Wireless World,"”” when wriling lo advertisers, will ensure prompt attention. a22
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ADVERTISEMENTS. XXXi.

TrutH Asout WIRELESS

Simple facts are 6ften harder to be-
lieve than Fairy Tales, and some
people can never believe an article
is good uniess they pay two or three
times as much as

1s the ideal

THE GRAVES ‘VULCAN' SET ‘fiiwiiea

for the man who wants perfectly satisfactory results
for -the most moderate outiay. t is made under
Marconi Llcense and embodies all the improvements
gusslble in a popular-priced Set. It gives you the
{ational Programmes in perfection and a wide choice
of distant stations. Everything about the Set s reliable
and first classy there are no complications. Even If
you are only a beginner you can start right away to
enjoy the wonders of wireless with as much certainty
of success as if you had studied it for years.” Cabinet
Loud Speaker, Aerial Fittings & everything necessary
is Included. Noextras. Fullinstructions with each Set.

A RANDSOME PRODUGTION, Ful, sise ~cabinet
¢ (as lllustrated) of
polished Oak, with hinged 1id; all parts
(including valves) accesslble. Dult %
Emitter Detector and Power Valves, anti-
microphonic Valve holders. No coils to
change. H.T.Battery; 2-volt Accumulator;
complete Aerial Outfit. Cablnet LOUD
SPEAKER (as illustrated) in Oak to
match set. Unit of the ‘four pole’ bal-
aneed armature type with large magnet. 2
Price complete and Carriage Paid 1
Terms: 10/- with Order, 10/- Monthly £7.10.0
(S One Owuer writes about
T mil the'Vulean’Set: " We teel
we ought to tell you what
a wonderful get your wireless
really is. Ours {8 only a
2-valve set, but we get mora

out of it than many people wa
know with 4 and 8-valve sets™

Anoiher delighted Own-
er writes: " As] have now
had in use for 12 months one
of your ‘Vulcan' 2-Valve sets,
I thought it
nothing but my
duty to write
end say  how
pleased I am
with same. It's
the finest 2.
valve on the
market. Noth-
ing but low ten-
sion batteries
has been re.
> newed.”

g —— 'st it in your own
= Home., Fullest Approval.

N
Write for Hlustrated Catalogue, Full particularsand

spacifications of this ‘and -otner high-class Receiving
Sets; including Portable and All Mains Sets, Post Free.
We have 30 years character for honest deallng.

ANOTHER WIRELESS BARGAIN.

‘The Graves Screened Grid 3-Valve Set (not {llus-
trated here) with handsome Oak Cabinet and Cablnet
Loud S»heaker. Everything ol highest quality and all
complete and ready.to fix. Price 2

iS5/« with Order, 15/- Monthiy. L

This s a Set of remarkable capacity, very selective
and tar reaching, and wonderful value for money.
Our sales of this Set runs into many thousands per
annum ; sold solely on merit and without costly
advertising push, Ask for descriptive Catalogue fres
glving full illustrations of Set and Loud Speaker with
all information. Costs you nothine to get all-pmj\‘,lcu-,
Jars of this highly efficlent set which offers you finer
results, better quality and substantlal saving in cosf.

J. G. GRAVES Lt SHEFFIELD

is ‘necessary..

fl
50,-
COMPLETE
WITH
VALVES

BATTERY An efficient loud speaker
SET set for Christmas, com-

plete with valves and leads. Re-

markable reproduction. Order

from your local dealer or the manufacturers,

A. W. GRIFFIN & CO., LTD.,
BATES HILL,

Established 1923. REDDITCH.

FOR CONTACT
Is your Set 0.K. for Christmas?

Look. to your Contact Points and specify
CLIX, for your replacéments.

THE NEW CLIX SHOWCASE

to be seen on your dealer’s counter will
help you. It’s the little things that count!

No. 8. Pai, Pro.
Pat. Reg. Design.

*“SPRING - SCREW
WANDER: PLUG, 2d.

No.'9. Pat. Pro. Pat.
PARALLEL PLUG 2d.

No. 19. There are 27 different CLIX fitments for
RIGID SOCKET, 144, Perfect contoct:  Flustrated Folder on  RIGID SOCKET, 1d.

BEr——

0 LINX, Ltd., 254, VAUXHALL BRIDGE Rd., S.W.1

:

XMAS GIFTS

that are sure
to please

P! SIFAM CIRCUIT

The ‘“SIFAMETER "’
Scale instrument - measuring 0-15° volts
for L.T., and G.B.; o-150 volts for H.T.;

is a Triple

o-50 milliamps. for plate current.

indispensable accassory. TESTING. ADAPT-
P = Cremadivail ER plugs on to the
Also Double spike of a voltmeter and
Scaleo-6-120 . renders short circuits,
Pocket Volt- Price open circuits and con-
meter. 10 / denser troubles easy of
price 7/6 B detection. Also  tests
4 valve filaments.

2/6

Price

SIFAM RADIO FUSES
completely protect valves and
meters irom overload. 1 /3

Each
SIFAM ELIMETER gives an accurate reading -of all eliminator
voltagesfrom 220 to 500 volts D.C. Guaranteed High Resistance. 30/_

SIFAM 9-RANGE METER. Price, from
Ask pour Dealer to show you the

A complete test set giving every
Sifam lines. If any difficulty write ;

SiFAM

CIRCUIT TESTING ADAPTER
. PAT APPL" FOR o

reading of voltage and current

neededinrla’;‘liu £3 . 15 . 0

- SIFAM ELECTRICAL INSTRUMENT CO. LTD.,

Telegrams : pe ’ Teleph :
“Sifamatis, Estrand, London.» ~ Dush House, London, W.C.2. Temple Bar 3871.

o
A23 Advertisements for ** The Wireless World ™ are only accepted from firms we believe to be thoroughly reliable.
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INDEX TO ADVERTISEMENTS.

: PAGE - PAGE 3 PAGE
Adolph, Fredk. ............. F . Supp. xxvi. Frost Radio ...... 9 e o0 ren o SO Supp. xxvi.  Pertrix, Ltd. ..... T 28
Appleby, E. Hetheringtou ... . Supp. xix. Pluhp Lamps . 26 & 27
P Garnett, Whiteley & Co., Ltd Supp.xxi. Pifeo .. Supp. xii
B. & J. Wireless Co. . Supp. xix. General Electric Co., Ltd 11 & 12 "Player’s . s B0 ool o, R 2
Baker's ‘‘ Selhurst * R ip Gilbert, J. C Supp. xxvi. Potter, H. & Lid. Supp. xiv.
Bayliss, Wm., Ltd. .. Goodmans Supp. xlv Premier Supply Stores .. Supp. xx.
Bel-Canto Rad]o, Ltd. Graham Far
Belling-Lee, Ltd. ........ Graves, J. G., Ltd. i Radio Gramophone Development Co ........
Benjamin Electric, Ltd. ... . Supp. xwm Griffin, A. \\’ & Co., Ltd. .. Ready Power ... . Supp. xxiv
Bird, Sidney 8., & Sons, Ltd. . . Supp. xxvii. Grlpso Cogr ™. eI R=bins¥ 7 18 Siel Supp. xxvi. RieadyisRiad iRl e« 1 Wa L. snh. . | o
+ Bakev Geo.,, & Son, Ltd. .. Supp. xii. Redfern’s Rubber Works, Ltd. .. Supp. xiv.
Bon Marché, Ltd. ........... Supp. vii. Helmar Rgdio Co. .................... Supp. xxiv. Regent Fittings Co. ........... . Supp. xxiv.
British Blue Spot Co., Lad. ...ccc..oo..oeeens 3] W HegTam . | tar. Hacae il 10T 7 . - P o 5 Regent Radio Supply Co. ...................... 4
British Ebonite Co., Ltd. Supp. xii. Hull Technical College ................ Supp. XXX, Rich & Bundy ............ Supp. XX.
British Radmphone, Lid. . . Supp. xvi. 3 ] G L{H e by B - S ol S oz ac o R PR B 21
British Thomton-HOlmton Co, Ltd .... Supp. xv. Igranic Elect. Co., Ltd. ................ Supp. siil. thherdon & Co., Ltd. ................ Bupp. xxit.
Brodersen, A. Supp. xiii. Rothermel orpordtlon, Ltd. (Electrad) Supp. x.
Brookes ‘\(a.nfg Co., Ltd. ~... 18 Jewel Pen PR, SN e Supp. xiv.’ Rothermel Corporation, Ltd. {Magnavox) Cover i.
Brown, 8, G., Ltd. ........ - 108 pJollyshhees: -- - - 5 ongme. ° Supp. xviii. Rothermel Corporation, Ltd. (Peerless) Supp. iii.
Bulgin, A. F.. & Co., Ltd. Sup% xxii. Junlt Manfg, Co.,, Ltd. -....coooooeio.. Supp. xv. Rowley, Thos. A., Ltd. .................. Supp. xiv.
rEon I CABIZN MR- M o A over i.
B urtons R CRLE pRl * Lamplugh, 8. A, Ltd: ....ooooiioriiirniiin.n Sandler, Frank, & Co. ...............c......ol. 18
Cairns & Morrison, Ltd. .............. Supp. xxi.  Lanchester Laboratories, Ltd e Saxon Radio Co. ........... . Supp. xxiil.
Carrington Manfg. Co., Ltd. Supp. xvii. Lang & S8quire, Ltd. .. Scientific Supply Stores ................ Supp. x.
Celestion, Ltd. ..%.............. Supp. viii. Lect,ro Linx, Ltd. .... Sifam Electrical Instruments Co., Ltd. Supp. xxxi.
Clarke, H., & Co. (Mcr), Tl I s 20 Lisenin Wireless Co. Six-Sixty Radio Co., Ltd. .................... 24
Ctlassi. : Supp. vi.  Lock, W. & T, Ltd. Squire, Fredk., Lid. Supp. i.

Supp xxviil.

. Supp. viii. . Supp. xXX.

Columbia Radio  «.ooooeiroeen s 2 Loewe Radio Co., Ltd. Standard Battery Co.

Colvern, Ltd. ....... Supp.- xxiil. London Radio nupply Co ; : Star Engineering o B e Supp. xii.
(gggr;lg;foni Blgnclf:& Lfd' ....... Supp).uz\s Lyons, S Ca upps O P Tannoy Products ........................ Supp. viii.
= L B R S e ]\Iarcomphone Co Telegraph Condenser Co., Ltd. .......... Supp. v.
Dighy, F. . Supp. xxii. McMichael, L., Tid. Telsen Electric Co., Ltd. .. Cover i, 1 & Supp. ii.
Dubiller Conde: 1925), Ltd. .... Subp. iv.  Milnes Radio Co -l - Thomas, Bertram ...................c......oooo.. 20
M.L. Magneto Syudica o | = xi Transfmmer Repair Co. Supp. xxvi.
Eastick, J. J., & Sons .. . Supp. xX. Moore & Co. .:. X, Tungsram Elect. Lamp Works (Gre-lt Britain),
Isdnon éiell Ltd. 5 SSupp il.. Morriz, J. R. i i g i Ltd. . Cover 1.
dison Swan Dlectric Co., Li - Supp. vi. 1 Wireles s Service Co. Ltd ....... Cover 1v
;ﬂlectra(hlx II{adlofi ................. . Supp xxix. Wik, W s ! yanlderv(egl Cs PA]l 23 | ikd
filectrica. eproducers, Ltd. ..... 7 g al Accum. Co., Ltd. .............. Cover ii. arley iver Pe ontrol )
Electrocet Radio, Co. ............ Supps. xiv. & xvi. NationdlBie d YVolute Pliers €0. ..uvvvnevereneeeeenns
Electro Dynramic Conslructlon‘ Co.; Ltd. Supp. xii.  (Ormond Engineering Co., Ltd. ................ 6
Ilison Manig. Co., Ltd. Supp. xxvi. QOxford CameYa & Gxamophone Co., Ltd. Waimel Wireless Co., Ltd. ............ Supp. xXix.
Epoch Radio Manig. Co. Supp. xxiv. Supp. xxviii. Westinghouse Brake & Saxby Signal Co., Ltd. 14
Ericsson Telephones, Ltd. .. Supp. xviii. ) - Weston Electrical Instrument Co., Lt(l Supp. viii.
Bxide ... 25  Paroussi, B ....iceiieeiiiieiudiin, Supp. xxx. Whiteley Electrical Radio Co., Ltd
Pearl & Pearl ... ... Supp. x. Supps Xviii. & Xxx.
Fel-Electric Radio ...................... Supp. ' xxx.. Perfectavox,’ ILid. . - il e R 6 Wingrave & Rogers, Lid. ... i6
Fellows, A. I, & Son Supp. xxviii. - Perseus Manf. Co,, :Lt . Supp. xxi “ Wireless World " Competition 17
Formo €O, .oovvriiniiiiin i Supp. xxv. Person, L., & 8on ..................... Supp. xix. “ Wireless World "’ Competition Coupon 18
—=x = e ———

IEHL"

“ARISTOGRAT” ELECTRIC MOTOR

AT LAST !—A NEW, BRILLIANTLY ¢ ORIGINAL »” ELECTRIC
GRAMOPHONE MOTOR THAT IS DISTINCTLY ¢ BETTER.”’
Produced by the DIEHL MFG. CO., Electrical Division of the
World-Famous SINGER SEWING MACHINE CO., and dis-
tributed exclusively by *“ LYONS.”” That we are behind this new
motor is sufficient warranty that it marks a step forward .in
correct design; it is. really superfluous to add that Singers’ 46
Yyears’ experience in the World’s largest Small Motor Plant is
also backing and positively guaranteeing this proposition. -

NEW FEATURES INCLUDE : Bakelite Non-Rusting and Non-
Warping Turntable: Spring Suspension: One-Hole Fixing:
Induction Motor: Guaranteed Humless: Non-Interfering; No
Brushes: Worm-Driven with Single-Plate Cork Clutch: Speed
Indicator: Automatic Stop and A.C. Snap Switch.—IN FACT,
DEFINITELY THE BEST MOTOR NOW AVAILABLE, AND
WHAT A SURPRISINGLY LOW ATTRACTIVE PRICE. ..
ONLY 84 /=1

The Price ?—Remarkably LLow — Special Folder Free on Request,
Only 84/- Complete ! by Return. —— Large Stocks.

EXCLUSIVE DISTRIBUTORS IN GREAT BRITAIN :
CLAUDE LYONS Ltd.: 76 Oldhall St, LIVERPOOL: LONDON, 40 Buckingham Gate, S.W.1

Mention of ““ The Wireless World,” when writing to advertisers, will ensure prompt attention. A24 1
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THE “QUEST” CABLES
MULLARD FROM GREENLAND

e v =i THE GREAT NORTHERN TELEGRAPH COMPANY (LIMITED)| s v s

ot

i
} yﬂms TO GHINA, HONG KONG, JAPAN, MACAO, THE PHILIPPINES, -U.8,8.8. (RUSSIA), 11 68 1

FINCAND, LATVIIA, ESTONIA, LITHUANIA, POLAND, SWEDEN, DENMARK,.

FAROE ISLARDS, IGELAND, GREENLAND, Evc. AP
TELEPHONE \4 3 ] should either be whilten on thy Company's owa forms or marked:— 3 2 19!\0‘-1-900

o v ' Via NORTHERN. eTaT

v A7 S AR

Station from : Nr. £f Tetearan = Ne. of Words—: Date, Hour and liizlntés of {'il Mndad in-=: Yia indication (If‘an‘y)—-':
. J B \ - s
ANGMAGSSALIK K414 17w 19 14 20 =}

¥apo

oyzo’

MULLARD CHARING CROSS ROAD LDN =

. CONGRATULATIONS YOUR VALVES STAND wORsT VTREA'TMEINT

IMAnINABLE NO CASUALTIES °YET i//(

Va

LEMON ANGMAGSSALIK =

§ in fractional numbers the integer is separated from tha fraction by a double dash, for instance: 1t is rendared as 1 = 8/4

 Please mark replies ** VI& NORTHERN." Book of Forms supplied fres en application from the Go’a London Office, 5, 1. Helen's Pla
L0 g ; : No:inqulry respeoting this message can be altended to without the production of tl!is form,

BRITISH

ARCTIC

AIR

ROUTE
EXPEDITION

STILL MORE EVIDENCE
OF THE RELIABILITY
AND EFFICIENCY OF

MULLARD

THE MASTER VALVE

Advt : The Mullard Wiveless Sexvice Co.. Lid. Muﬂa“?’fHouse, Charing Cross Road, Londor, W.C.z. Avks

Printed for the Publishers, ILirFE & Sons Ltp., Dorset House, Tudor Street, London, E.C.4, by The Cornwall Press Ltd., Paris Garden, Stamford Street, London, S.E.1.
TMolonlal and Foreign Agents :
xirED STATER—The International News to., 131, Varick Street, New Yorly FRaNcE—W. H. Smith & Son, 248, Rue Rivoli, Paris; Hachette et Cie, Rue Réaumur, Paris.
Bereiom—W.H. Smith & Son, 78, Marche aux Herbes, Bruseels. INDIA—A. H. Wheeler & Co., Bombay, Allahabad and Caleutta. Sourin Arrica—Centrai News Agency, Ltd.
AustRALIA—Gordon & Gotch, Lid., Melbourne (Victoria), Sydney (N.8.W.), Brisbane {Queensland), Adelaide (8.A.), Perth (W, A.), and Launceston (Tasmania).
CananA—The American News Co., Lid., Toronto, Winnipeg, Vancouver, Montreal, Ottawa, 8t. John, Halifax, milton ; Gordon & Gotch, Ltd., Toronto; Tmperial News Co.,
Toronto, Montreal, Winnipeg, Vancouver, Victoria. NEw ZEALAND— Gordon & Gotch, Lid., Wellingt: Anckland, Christcburch and Dunedin,
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BATTERY MODEL WIRELESS WORLD FOUR

R L. B R N

ARFCEIVEDE Ty

\ The Paper for Every Wireless Iem’

Write for Free Literature
on ‘* All-Electric Radio’
and details of Easy Pay-
menis to E. K. Cole, Ltd.,
Dept. W, “ Ekco' Works,
Southend-on-Sea.

v,

Wedneiday, Decernber, 17th, 1930,

4

e SELECTO
ELECTRIC

6429

FOR A.C. OR D.C.

ELECTRIC
RADIO

Bucks. Telephone . Slough 818,

BELECTORS LIMITED, 206, Bedford Avenus, Slough Trading Eatate, SBlough, II_|
. LONDON OFFICE: 1, Dover 8t., W.1. i
Telephons : Regent 4771, (5]

Selectivity has been made the
special concern of the designers |
of this Selector model, and they I
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ADVERTISEMENTS,

THE WIRELESS WORLD

01\' November 24th the first British

train equipped for the reception of

wireless programmes left King’s Cross

at 10 a.m. for Leeds. Passenger com-

partments and dining saloons were

wired and headphones supplied for

1~ a pair. Travellers dismissed the

| tedium of a long journey by listening

in comfort to the B.B.C. National
programme from Daventry.

The apparatus which made this radio-

engineering feat possible was designed and

installed by Messrs. L. McMichael, and in-

corporated the Westinghouse Metal Rectifier—

a standard fitment in the McMichael popular
All-Mains Three.

It is worth your while to make sure that the
mains set you buy or build includes this
trouble-free Rectifier.

WESTINGHOUSE

METAL RECTIFIERS

WESTINGHOUSE BRAKE
& SAXBY SIGNAL CO. LTD,
82, YORK ROAD, KING'S CROSS,

LONDON, N.1.
FELEPHONE : NORTH 2415-6.

EWDEPARTURE
| ﬁﬁ\, -

| WESTINGHOUSE = j

| METAL RECTIFIER ™% B R
shares more e
pioneering honours !

.
.
.

The McMichael
ALL - MAINS THREE

incorporating
THE WESTINGHOUSE
METAL RECTIFIER

s ..... tvesanasaas COUPON"“""""""'E

! THE WESTINGHOUSE BRAKE & SAXBY ©
: SIGNAL CO. LTD., 82, York Rd.. King's 2
. Cross, N.t. o

1 should like to know more about the
Westinghouse Metal Rectifier. I enclose
3d. in stamps for your 40-page booklet,
¢ The All-Metal Way, 193¢.*"

PLEASE WRITE IN BLOCK LETTERS.

a
.

: Name

Address

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

Mention of ' The Wireless World,""

wWwWWwW.americanradiohistorv.

when writing to advertisers, will ensure prompt attention.
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DECEMBER I7TH, I1G30. THE WIRELESS WORLD ADVERTISEMENTS. I

"MULLARD

DIRECTLY HEATED
AC.MAINS OUTPUT
]hg correct output Yalve for your VALVEs

mains receiver is a directly heated

triode of one of the following types. These output valves
of outstanding perfarmance, capable of giving the undis-
torted outputs required for real "quality” reproduction,
offer a range of cheice to suit various conditions.

Type A.C.104 can be used in receivers where the output
valve immediately follows the detector. Types A.C. 064
and A.C. 044 give a larger output, and should be used
where adequate signal voltage is built up in previous stages.

A.C. 104 A.C. 064 A.C. 044
Mullard / //L CHARACTERISTICS
. A .«
hpeeoa / H% + 055 ke
74,1/7? Fil.volt. - 40v. 4.0v. 4.0v.
o 717171711 Fil.cur. - 1.0 amp 1.0 amp 0.7 amp
‘ 71/ V1 1] Max.An.volt.200v. 200v. 200v.
J | 1 & 4//s.| |+An. ampd. 2,850 2,000 1 1500hms
L7177 7 73, | +Amp. Factor 10 6
LIV 7 I 7715 LsMut. cond. - 3.5 3 35mA/voIt
/é/ / % 4 at anode volts 100; grid volts zero.

e o °  PRICE - 16/~ 16/ 29/6

| THE COMPLETE RANGE OF MULLARD A.C. MAINS VALVES.

Indirectly-heated Screened Grid Valves,
S.4Y S.4YA S.4VB

indirectly-heated Valves, 354V 164Y 104V

Directly-heated OQutput Valves.
AC104, A.C064, A.C044

THE - MASTER -VALVE

Advt. : The Muilard Wireless Service Co., Ltd., Mullard House, Chaving Cross Road, London, W.C.2. Avke.

L Advertisements for *“ The Wireless World ** are only accepted from firms we believe to be thoroughly reliable.
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2 ADVERTISEMENTS.

DECEMBER 1%TH, 1930.

Hear ol thehe is to hear

a Dubilier all-electric set;
and the long winter evenings become a real
delight. If you are not satisfied with your

THE WIRELESS WORLD

where you will—Rome, Paris, Berlin,
Toulouse, Brussels, Vienna. All and
more can be réceived at real alterna- -

local programmes vou can reach out to tive prograr.n‘mestrengthar'ldquality.
prog ’ = The Dubilier all-electric set is

DUBILIER CONDENSER CO. (1925) LTD.,
Ducon Works, Victoria Road, N. Acton, London, W.3.

extremely economical to run, costing
as it does but a few pence a month
for mains current.

PRICES :

2~-Valve Set, £15.0.0. AC.
3-Valve Set, £25.0. 0. AC.orD.C.

UBILIE

ALL-ELECTRIC RADIO

AS WITH TELSEN TRANSFORMERS SO ARE TELSEN COMPONENTS DESIGNED TO WITHSTAND

THE TEST OF TIME

TELSEN H.F. CHOKF. Designed to cover the

whole wave-band range, from 18 to 4,000 metres,
Extremely low self-capacity, shrouded in Genuine
Bakelite. Inductance 150,000 microhenties,
resistance 400 ohmnsg. Price '8 euch

TELSEN FIXED(MICA) CONDENSERS. Shrouded
in genuine Bakelite, made in capacities up to .002
mf{d. Pro. Pat. No. 20287/30, .0003 supplied
complete with patent Grid Leak THps to fucilitate
series or parailél connectlon. Uan be mounted
upright or tlat. Tested on 500 volts. Price 1/-each.

COMPON

All Telsen components embody
many new and exclusive fea-
tures which in construction
are years ahead in radio com-
ponent design. Thus — like
Telsen transformers — Telsen
components are built to with-
stand the test of time against
all comers.

Start to build your new set
now—start right—specify—
\
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ddvt. of Telsen Electric Co., Lid., Birmingham

wWwWWwW.americanradiohistorv.com

TELSEX FOUR-PIN VALVE HOLDER.
Price 1/~ each.

TELSEN VALVE HOLDERS. Pro. Pat.
No. 20286/30. An entirely new design
in Valve Holders, embodying patent metal
apring contacts, which are designed to
provide the most efficicnt contact with
the valve legs, elther Split or NON-
SPLIT. Low capacity, self-locating,
supplied with patent solderiug tags and
hexagon terminal nuts.

TELSEN FIVE-PIN VALVE HOLDER,
Price 1/3 cach

Mention of “* The Wireless World,”" when writing to advertisers, will ensure prompt attention. A2
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DECEMBER 17TH, 1930. THE WIRELESS WORLD ADVERTISEMENTS. 3

WINDING with DOUGLAS AvuromaTiC
i COIL WINDERS

is a simple, trouble-free and profit-making
proposition. The new range of Douglas
Automatic Coil Winders now enables even
small electrical and radio firms to wind
their own coils with a degree of precision
and speed hitherto unknown. Unskilled,
uncostly labour only is required to wind
coils of any shape and any size up to
5 inches long and 4 inches in diameter.

During the past month alone, we have
been compelled to treble our production,
and it is only this continually increasing
output that enables us to offer such highly
efficient machines at prices which are
soon repaid in profits earned.

BRITISH THROUGHOUT w ! I H o U I
Patents applied forin all countries

Above is an illustration of the t

«« Douglas ' power operated machine.

There- is also an equally - efficient

machine for operation by hand, which

can, if desired, be supplied with an

attachment for automatic insertion
of paper in the coils.

£25 Hano || COIL WINDING SERVICE

DRIVEN B . ! , ,
HOSE not wishing to wind their own coils
£32 e will be glad to know that an entire floor
DRIVEN ; ’
of our new factory has been equipped with
Write for fuller partica- | the most up-to-date machinery for winding
lars or call and see the

machines working. any and every class of coil. No order or enquiry
DEFERRED TERMS . is too large or too small to receive immediate
IF DESIRED attention, and our unrivalled facilities enable

us to give a service to satisfy the most exacting

This simple but . e A
y conditions of time.

amazingly  effic
cient attachment
feeds, measures,
cuts off and de-
livers into-the coil
paper insertions
of any required
length, and in-
serts the paper at
whatever inter-
vals are desired.

Our estimates will prove
conclusively that it is no
longer necessary or advan-
7 tageousto use foreign coils.
/ British coils, wound by us
on ffDouglas’’ machines,

are better, cheaper, more BE BRITISH
dependable, and delivered BUY BRITISH

in much less time.

Send us your enquiries for any kind and any quantity
of coils. We despatch estimates as quickly as we wind
perfect coils.

THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD.

o Telegram. :
Telephone : Victoria 3405/6. WINDER HOUSE, DOUGLAS ST., LONDON, S.W.1 A towind alG huriony Londan.:

A3 Advertisements for ** The Wireless World "' are only accepled from firms we believe to be thoroughly reliable.
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THE w IRELESS WORLD

DECEMBER 17TH, 1930.

Creators of High Grade Precision Condensers

CYLDON

CONDENSER

STG 925 Twin .0035 30"
SYG 35Triple .00.5 46/¢
*STG 45Four 0005 65.-

W Specified for the WIRELESS WORLD FOUR.
Supplied complete, assembled with special
screens.

SCREENED GANG

CYLDON ALONE GIVES
ACCURATE MATCHING

Gang control, adopted for the Wireless World
Four, depends entirely for its efficiency upon
accurale seclional matching such as CYLDON
construction alone can give. Superior raw material
skilfully fashioned, many outstanding mechanical
features, gauge tested machined parts, precision
built, and capacity bridge tested after complete
assembly, recommends you to build with
CYLDON . . . it costs more but its construction

amply justifies it. Send for details of full range.

SYDNEY S. BIRD & SONS LTD. CYLDON WORKS, Tneg:
SARNESFIELD ROAD, ENFIELD, MIDDLESEX. 2071 ¢ FlVE YE I Rs Gu I n I NTEE
— == ————so—— ___—'_5
I he l
— Wireless |
g AND
X 3; Wirdgna RADIO nsvuewworld
\ D\Aﬁy
\
\ £y
\ 3E ) The only Diary published compiled |
[ |- \ by the staff of *“ The Wireless World." Ll
3 ! 1
i i \ I
\ EE ” The Wireless World " Diary for 1931, now in its seventh J
3 /) vear of publication, contains 79 pages of facts, figures and J
\» % —— i explanations to which wireless amateurs constantly refer, '
\’_,, = in 1830 4 oo together with ample diary pages for personal memoranda !
p;"“"‘ and notes. {
= r s>
BERETL N S GUT D AR A C ONTENTS l
Symbols in common use. Useful Formul®. A series of Abacs. i
> = Copper Wire Tables. Conversion Tables. Symbols used in Wire- l
PRICE 4/6 less Diagrams. Typical Wireless Receivers, with circuit diagrams, i
be obtained Coilsand H.F. Transforiners, Summary ofAmateu{ Licence Regu- f
direct from the Publishers, [ifle & lations. Broadcasting Stations of Europe. Principal Shortwave I
S [ They are still available Broadcasting Stations of the World. National prelixes of Ama-
r, from’ Booksel lers teur Stations. Morse Code. Inductance of. coils wound with ten
>tationers, and Bookstalls. turns per centimetre. Valve Data. Practical Hints and Tips. 11
B E SURE YOU GET ‘“THE WIRELESS WORLD" DIARY ,
= —~— — e e S = == == === = -...__HI 9
W.W.og - - =

Mention of * The Wireless World,""

when writing to advertisers, will ensure prompt attention.
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THE WIRELESS WORLD

ADVERTISEMENTS. §

DECEMBER 17TH, 1G30.

LITTLE STORIES OF GCREAT MOMENTS

When a young shepherd boy, bitten by a mad
dog, was brought to him for Inoculation, Louis
Pasteur, the great French scientist, was
tormented by Indecision. Should he put his
life’s work to the test? Would it save—or
end—the boy’s life? He decided, the boy
was saved, and long years spent in doing one
thing and doing it well, were rewarded with
success.

It is this same spirit of ’* doing one thing and doing
it well ” which has, for
{_ears, been behind all
.C.C. endeavour. That
iswhyT.C.C, have never
made anything but Con-
densers, and why T.C.C.
Condensers are un-
matched—for accuracy
and dependabiliiy,
The T.C.C. .0003 mfd.
Flat type Mica Con-
denser is shown hare.
Price 1,3.

g
TELEGRAPH CONDENSER CO., LTD., N. ACTON, W3,

Q 010
AS Advertisements for ** The Wireless World*' are only accebted from firms we believe to be thorouchlv reliabls.

SERVANT OF THE
SET

Junit Mains Unit, the finest unit that can be bought
at any price, operates on mains of all voltages
from 200 volts to 250 volts.

It is so designed that it can be placed in a vertical or
horizontal position to fit into any battery recess. You
need not buy additional leads-—your present leads
will easily reach the terminals of a Junit Mains Unit.

UNIT TYPE 150/4 A.C.
Giving 150 voits at 25 milljam-
perea load, and incorporating ¢
volt centre tapped winding for
supplying filament current for
indirectly heated valvea, Size
DX 8 % 34",

Tappings: One variable 0-—150

v tixed 150

Ask your dealer for full
particulars.

[T 8.0
Price £5:0:0
‘UNIT TYPE 120.
Giving 120 volts at 20 milliam-
peres loasd. Blze 9° x5 % 3)°.
Tappings: One variable 0~—120
. fGxed 120

" B.G.
Price £4:7:6

UNIT TYPE 120/T.C.
Giving 120 volts output at 20
milliamperes load, and alse con-
tuining trickle charger for 2, 4 or
G volt accumulators.  Bire 4° x3°
x3f°.
Tapplogs: One variable 0—120
. fxed 120

Advertisenent of the Junit Manufsetiuring
Co., Lid., 3, Ravenacourt Square, London, W.G

Y 8.0,
Price £5:171 6
(M.C. 123)

WWW.americanradiohistorv.com


www.americanradiohistory.com

O ADVERTISEMENTS. THE WIRELESS WORLD DECEMBER I7TH, 1930.

————— -
DO YOU WANT
PERFECT RADIO RECEPTION 2

This ideal is now within reach.

‘THE STENODE RADIOSTAT

Designed around the epoch-making discoveries of
Dr. James Robinson, this 7-valve Receiver sets
an entirely new standard in selectivity and range.
Various Models now in production from £485.

ELECTRICAL REPRODUCERS Ltd.,

RADIO MANUFACTURERS,
102, West Regent Street, Glasgow, C.2.

— Licensees of British Radiostat Corpn.
L T s N e T WY 5 R U,
SEND FOR PARTICULARS
USER [ PICK

OF THE
LANCHESTER Up

MOVING __ ELECTRLCREPRODUCTION
COIL -

Reed Adjustment.
COBALT STEEL
SPEAKER

COMPLETE

WRITE
TO-DAY

LANCHESTERS
LABORATORIES LTD.,
SPRING RD., TYSELEY,

BIRMINGHAM,

Ob('m'.nnblo

Combination Pick-up and arm . . 32/6
Pick-up only, with side fitting . . 24/=

| LIMIT RADID Ltd., SSNoSN, R

REDFERN S

REG.NO. 469456.

|
|
|
|
|
|
|

£SONITE)
PANELS

Maximum Insulating Proper-

/ tles and Leak-Free Surtace.

Consider an “ EBONART " panel a

necessity, especially when construct-

Recommended ing a set ecmploying H.F. STAGES.
for Supplied in Black and Mahogany

colours. Qne side Polished surface or

YOUR ADDRESS......................

YOUR NAME. .. ..

This Speaker is NOT obtainable Mairé Silk Design,
through any trade channels. It
is sold only DIRECT TO THE

" DIREC: | REDFERN'S RUBBER WORKS, Ltd.. Hyde, Cheshire

Mention of *“ The Wireless World,'” when writing to advertisers, will ensure prompt attention. " A6
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LO)/ Me .
revolutionised the standard of design, construction
and performance in transformers by the develop-
ment of NIKALLOY. The Amazingly Improved
Reception that the HYPERMU and HYPERMITE give,

proves that the association of efficiency with bigness and ) )
outward indications of construction, as with older types, is It’s . the exp ert’s
fallacious. The colossal permeability enables the copper choice.
turns to bereduced to a minimum. This reduces the self
capacity and helps out the high frequency component.

These Modern, Compact Components yield positively un- Select as a family Xmas gift this year an
equalled results and ensure absolute reliability and lasting ** ATLAS ’’ All-Mains Unit, voted the best at
efficiency beyond question. Olympia, 1930. It is the ideal All-Mains

‘ ! Unit for Cossor Melody Maker, Mullard

Since its intro- | | from one to five valves. A combined H.T.
duction “;"‘;';i 1 Battery Eliminator and L.T. Accumulator
.thousangssed by I Trickle Charger A.C. 188 provides two
':’ne;‘::fact\n‘ers in | actually variable and one fixed of 150 volts.
their standard sets, ‘The output of 150 volts at 25 m/A is practi-

and tho usﬂge‘l‘s‘ cally twice that of any other make at the
have

: PERMU Orgola, Osram Music Magnet and Red Star
" he ) Sets, or any Set—standard or portable—
a0

ore me same price. L.T. Trickle Charger caters for
loyed by ho
emptructol‘s it 2, 4 and 6 volt Accumulators. Follow the
c‘:;S won world- experts and have the best. A.C. 188 can be
wide recognition as coupled to any 'set within five minutes. No
the best. Its i}mf‘mz_'y alterations are necessary and - remember
ingly hlgh_g:“prl?ﬂm}_ “ ATLAS " Units are fully guaranteed for
*“i‘::cf,:':;cednmrm free- | 12 months and are absolutely safe and silent.
.sponsé€,
quency rei?h its ex-
coupled W ht
; &5 henries. ceedingly small “;:l%he
Tuduetance PTIMETHy® 4 (450 ohmt. d size, makes -
nesisiancs grmary DG iooq ohms.  SLCL intervalve tran
llumam:el'-"'?;’?’;‘;‘o»4 i former fo mOd?l;:'
= 21’ SompseteireRttt
-

and HYPERMITE.

With prlllnary ilnductance of
50. henries, although only
welghing 7 ozs,, *‘Hypermite®' % =

ts the smallest commercial
intervalve transformer ever
produced with this electrical
charactevistic. . Where con-
_ siderations of weight and size
are of paramount importance
this transformer meets the
needs of radio designers and
constructors, and has been
adopted by manynoted manu-
facturers of portable receivers
because of its amazing volume
and quality of reproduction.
Its remarkable performance
is only made possible by em-
ployment of the Nikalloy core.

Cash Price

£6

or 10/- .deposit

and balance in

easy monthly
paymaents.

-
SERERARCARRSELanHAy

"‘. ©&"‘AL@$@@°@_ 1
| ATLA
126 | AL MAINS UNIT

before Ask your Dealer for Folder No. 65 or write direct to

H. CLARKE & CO. (M'CR) LTD.
you buy | OLD TRAFFORD, MANCHESTER. ’

MADRIGAL WORKS._ LTD PURLEY WAY, CROYDON.
A7 ' Advertisements for ** The Wireless World™ «ave only aacepted from firms we believe to be thoroughly reliable.

£

Ask your dealer for
leaflets fully describ-
ing these compo-
nents, also for com-
plete Catalogue. If
any. difficulty write
direct, giving name
of usual dealer. :

See

this mark

Induetance primary 50thenries.
Reslstance primary D.0. 1,000 ohms.
Realstance Secondary D.0. 6,000 ohma,
Ratio 3} to 1.

WWW.americanradiohistorv.com
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‘The New Marconi

Masterpiece!

A HIGH AMPLIFICATION
POWER VALVE -~

FACTOR 15!

STUDY THESE CONVINCING FACTS

1 A power valve with an amplification factor of I§5—a
hitherto unheard of figure.

2 Mutual’ conductance 3.85 milli-amps per volt—the
highest valve efficiency yet achieved irrespective of type.

3 Stage gain thus comparable under working conditions
THESE to that given by a pentode.
FIGURES 4 Impedance only 3,900 ohms—afigure perfectly matching

Filament Volts- - 2.0 the average speaker.
Filament Amps - 0.2 4 : . -
Amplification factor 15 5 Provndes' reproduction of exceptional quality without
Impedance — 3,900 ohms the sacrifice of volume from distant stations.
Mutual Conductaancees MAol,, @ 1t is the supreme output valve for portable and most
o /volt.
a . Anode Volts - 150 (max.) battery operated sets.
& g APPROX. OPERATING DATA ‘7 Strictly economical in current
: ——— Anode volts - - - |25 consumption—H.T. current only
/ Grid bias - - - - - 4% 5-6 milli-amps under normal
Anode current - - 6 M.A. conditions.

_

cAnd here are particulars of the N EW P .2.
WITH OUTSTANDING CHARACTERISTICS.
I A genuine super power valve with an amplification factor of 7.5—a NOTE THESE FIGURES.

figure previously considered impossible! Fllam Rl et e st s RO
2 Combin?ng the stage gain of the average SMALL power valve with an Filament amps. . - = - - - 0.2

output which is adequate for a moving coil speaker. Amplification factor = - - - - 7.5
3  Mutual conductance 3.5 milli-amps per volt. Jmpedance - - - - 2,150 Ohms
4 Impedance only 2,150 ohms, ensuring reproduction of ample volume  Mutual conductance -~ - 3.5 MA/vol.

and perfect quality. Ancde volts - - - - 150 (max)
§ Ideal for the moving coil enthusiast who requires 6 volt results from APPROX. OPERATING DATA:-

2 volt equipment. Anode volts ~ - - - - - IZ:

Minimum current cohsumption compatible with highest efficiency—a  Grid Bias - - - - - _ _ _ ‘
- el o P I & s Anode current - - - - |25 MA

most important point to the listener with battery equipment.

q | PRICE 13/6
-_—g—fé%—_
USE THE VALVES THE EXPERTS USE!

Mention ¢f *“ The Wireless World,” when writing to advertisers, will ensure prompt attention. a8
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FEuropean Broadcasting Problem.

“OR some years past we have become accustomed
J_[ to look upon the United States as being in the
unfavourable position of having an over-congested
cther with innumerable broadcasting stations so closely
related, both geographically and in the matter of their
kilocycle separation, as to cause mutual interference,
and we have been iuclined to regard -ourselves in this
country, and in Europe generally, as more fortunate
because the number of stations was more limited. But
at the rate at which progress—if we can so term it—
15 being made in Europe, it is becoming more and more
apparent that conditions here are not so happy as we
were formerly disposed to believe, and, in fact, there
is a serious risk that reception conditions in the Continent
of Europe will degenerate into something very much
worse than has ever been experienced in the United
States.
The reason for this pending calamity is not far to

hibited from broadcasting without much formality, so
that, however numerous may be the individual stations
and individual controls, there is the central body with
dictatorial authority.  In the States, too, the possibility
of friction due to disagreement on political issues
between two nations does not come into the picture.
Just recently we have had instances of the sort of
trouble which may be expected to occur more frequently
in Europe in the future, and these warnings should be
sufficient to give great concern to the authorities in-
volved. We have had within the last few weeks the
first experience of really serious interference caused by
the German high-power station, Mulilacker, interfering
with one of our own transmissions because of the close
proximity of the two wavelengths, and it is only because
-of the happy relations existing between the German and
British broadcasting authorities that there is no need
to anticipate that this difficulty cannot be quickly

seek, for although we have an in-
ternational understanding, so to
speak, in Europe on various
matters connected with broadcast
development, we have no central
body which is really in the posi-
tion of being able to dictate and
contro/, and, moreover, there are
still certain countries which do not
even respond to.the recommenda-
tions of our European Broadcast-
ing Conferences. In the United
States, on the other hand, there
is, after all, one central authority
appointed by the Uniled States
Government, and disobedient or
inefficient transmitters can be pro-

Ay

In This Issue

WIRELESS WORLD FOUR BATTERY -

MODEL.

INTERESTING VALVE DEVELOPMENT.
CURRENT TOPICS.
PRACTICAL HINTS AND TIPS.
BROADCAST BREVITIES.

THE H.S.P. SOREENED GRID FOUR.
THE INTERMEDIATE FREQUENCY AM-
PLIFIER OF THE SUPERHETERODYNE.
LABORATORY TESTS ON NEW .
APPARATUS.

‘BON MARCHE SCREENED GRID EIGHT.
LETTERS TO THE EDITOR.
READERS' PROBLEMS.
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overcome. If relations were not
so friendly, matters might be
quite different. Again, without
entering into a discussion of poli-
tics, we have had the instance
of a broadcast from one country
being interpreted as unfriendly to
another country, resulting in the
necessity for a protest.

These incidents, trivial as they
may seem at the moment, may
foreshadow more serious troubles
in the future, unless more satis-
factory arrangements can be en-
tered into whereby the inter-
national aspects of broadcasting
are more adenuately controlled.
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Constructional Details of a Popular

By F. H.

\ OT long ago it was customary to design sets for
battery working, indicating later, modifications
necessary for mains conversion. This procedure

is now reversed, and the Wireless World Four* which
was developed as an all-A.C. set is now described for
use with batteries. The revised design is suited for use
where the supply is D.C. Conversion from this modified
design back to the original all-A.C. set has been taken
into account, so that when R—

the A.C. supply is eventu-
ally available the set can be
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Set Modified to Use Battery Valves.

HAYNES.

In order to make the distant-station-getting properties
of the receiver as great as possible the coils have been
modified. \Whereas tapping points were provided in the
A.C. set at several turns down from the top of the coils
in order to prevent regeneration, connection from the
valve anodes is now made to the top of the coils owing
to the fact that the residual grid-to-anode capacity of the
valves used is somewhat lower than was the case with
the mains valves. With this
modification the amplifier
1s still perfectly stable, and

rebuilt as an A.C. model
with the minimum of
trouble, and making use of
most of the existing com-
ponents. It is unnecessary
here to repeat the various
considerations leading up to
the adoption of the circuit
and the specification as
given for the original set
which are retained in all
respects excepting in regard

Selective band-pass luning. Single dial control without
lrimming condensers.
Pre-H.F.volume conlrol. Critical regulation of regeneration
al point of maximum amplification.

Complete coil and valve screening. All H.F. above base-
board with distribution circuils immedialely beneath.
Tuned grid infervalve couplings. Ganged wave change®
swilching. Distortionless power grid delection. Com-
pensated pentode oufpul. Complele smoothing and de-
coupling with a minimum of apparatus.

Readily convertible for all-A.C. mains operation. 2v. batlery
valves. 180 volts. H.T. Total H.T. currenl 30 mA.
Provision for gramophone and designed for housing in a
standard radio-gramophone cabinel.

Easy access to all components and straighlforward wiring
50 that bul few leads appear above the baseboard.

the amplification may yet
be further increased before
the full effects of regenera-
tion are obtained. To effect
this the size of the coils has
been increased so that the
inductance value when
under the screening covers
becomes 200 microhenrys
as against 160 microhenrys.

Stray capacities in the
tuned circuits balance out

to mains operation. Re-
moval of the mains equip-
ment has been the aim 1n the present design, making as
little change as possible to the values of the remaining

components. Certain changes are unavoidable.
Indirectly heated valves give superior performance to
battery types, and a careful selection of valves has been
made in this battery model so that the-results may bé
comparable with those of the mains-operated set. Un-
fortunately the best H.F. valves fall in the two-volt
class, while output valves are best chosen from among
those having six-volt filaments. The set might have
been arranged to combine the use of both two-volt and
six-volt filamented valves, but this would prove either
wasteful with L.T. battery power, or unduly complicated
as a result of running the first three valves with their
filaments in series, while the use of a generous six volt
power output valve would result in an excessive dis-
charge rate from an H.T. battery.
' In the issues dated October 156h and 22nd, 1930,
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No components to be home constructed. Lowes! possible cost.

very well, and are suffi-

i ciently close for all con-
densers to be lined up and the use of trimmers avoided.
It is only by omitting trimming condensers that these
coils of high inductance can be used, as the throwing of a
small fixed capacity across a coil will considerably raise
the wavelength obtained at the zero of the tuning dial.
The lead to the power grid detector is taken from a
point near the centre of the coil, not only to prevent
the tuned grid circuit being unduly loaded by the detec-
tor, but to reduce the amount of capacity which the
detector throws on to this circuit. The position of the
tapping point was fixed from considerations of ganging.
It is not unduly difficult to convert the coil windings, in
the event of changing over to the A.C. model, by ‘re-
moving the excess number of turns and making the
required tapping points by slipping a piece of mica
under the turn to be tapped and soldering on a lead.
The tuning range of the coils is from 200 to about 630
metres, and on a 100 division dial 300 metres falls at
A IO

:
;
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Battery Model.—
36, 400 metres at 56, 500 metres at 74, 550 metres at
83, and 600 metres at go.

Fortunately it is permissible to adopt the same values
of feed resistances in the anodes and screens of the H.F.
valves. Owing to the lower maximum anode voltage
the fixed resistance in the screen volts control has been
reduced, while the value of the potentiometer has been

increased in order that it may pass but little current.

Grid-bias in the H.F. stages is by o.gvolt cell, the
potential being fed through 1 megohm resistances so that
grid current, due to overloading of -the H.F. wvalves,
increases the negativeness of the grids by the voltage
drop through these high resistances.

Detector requirements fix the minimum value of H.T.
potential that can be adopted for this set. ~ Power grid
detection demands a high voltage at the anode of the
detector valve together with generous decoupling.
Filter feeding of the L.F. transformer is desirable so
that both fecd and decoupling resistances are necessary.
Lower values of feed and decoupling resistances to those
shown cannot be adapted, and these result in the throw-
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the resistance in the pentode screen lead to 5,000 ohms:.

Constructional details already having been given at
length reference should be made to the original article as
well as the practical hints and tips in last week’s issue.
In that the various types of screen grid valves vary in
their overall dimensions valve screens ‘cannot be stan-
dardised, and adaptors have been made to reach down
to the lower anode terminals of the battery valves. A
modification in the type of condensers used in associa-
tion with the-coils removes the .danger of contact be-
tween fixed condenser tesminals and coil-screening
covers.

Current and Voltage Values.

As a guide to fault finding the value of the current
passing in the various paths from the H.T. battery is as
follows :

H.F. anodes, 2.5 mA., when 180 volts is applied at
the H.T. terminals. This gives 120 volts at the anodes.

Screen voltage potentiometer with contact arm lifted,
or with H.F. valves removed and measured on the earth
side, 2.6 mA.
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As far as possible the values given for the varlous components have 'been retained permitting of easy conversion for use with A.G.
supply. The types of valves used are indicated.

ing away of about 8o volts. Thus the maximum H.T.
potential has been assessed at 180 volts derived from
three 60 or two go-volt batteries. This value is equally
suited for use with D.C. supply, in that some 20 volts
is invariably lost in smoothing.

Owing to the absence of A.C. ripple potentials the
value of the feed condenser to the primary of the inter-
valve transformer has been increased to the normal
value. The arrangement of the pentode output is
normal, although it has been necessary to introduce a
feed resistance of 1,500 ohms and to reduce the value of

A Il

In the lead to the two screens, 1.6 mA. or 0.8 mA. to
each valve.

Average detector current, 6 mA.

Pentode anode current, at g volts bias, 12 mA:, so
that about 5 volts are dropped in the 450 ohm choke,
and nearly 20 volts in the 1,500 ohm resistance, thus
giving 155 volts at the anode.

Pentode screen current 3.8 mA.

These currents total up to about 30 mA., representing
the load taken from the H.T. battery. Some economy
in H.T. current has been effected by slightly reducing

WWW.americanradiohistorv:com
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Potentiometers, 50,000 ohms (Colvern).

Resistance, 20,000 olims (Colvern).

Resistance, 20,000 ohms C.T. (Colvern).

Resistance, 40,000 ohms C.T. (Colvern).

Resistance, 25,000 ohms (Colvern).

Resgistance, 15,000 ohms, tapped 5,000 ohms (Colvern).
Resistance, 5,000 ohms (Colvern).

Resistance, 1,600 ohmng (Colvern),

Fized condensers, 4 mfds., 400 voltz D.C. test (T.C.C., Type 61).
Fixed condensers, 2 mfds., 400 volts D.C. test (T.C.C., Type 50).
Fized condensers, 1 mfd., 400 voits D.C. test (T.C.C., Type 50).
Fixed condenser, 0.0001 mfd., mica (T.C.C., Type 34).

Fized condensers, 0.005 mfd, (T.C.C., Type M),

Fized condensers, 0.01 mfd. (T.C.C., Type M).

Fized condensers, 0.001 mfd. (7.C.C., Type M).

Fized condenser, 0.0001 mfd. (T.C.C., Type M),

Fixed condenser, 0.01 mfd., 400 voits D.C. test (T.C.C., Type 40).
Cotils (Colvern, TGB). ]
Coil Screens (Colvern CCS).

Grid leaks, 1 megohm (Loewe).

BO Mo et bt DO B0 O e W 0 S e Tt g T g s By B

the designer and illustrated in the photographs of the instruiment.

the screen potential of the pentode, this having been
adjusted to the point where grid current is just avoided
when the second H.F. valve is fully loaded and the
signal limiting effect of the feed resistance in the grid
of the screen-grid valve takes effect.

Carrying out the process of adjustment to maximum
sensitiveness previously out-
lined it will be found that the
first three tuning condensers
give maximum signal when
precisely in line and when the
aerial capacity is 0.0002 mfd.

Reganging with aerials of 0.0001 mfd., and 0.0003
mfd. resulted in an almost unnoticeable displace-
ment in the position of the moving plates of the first
tuning condenser, being equivalent to less than half a
division in_ the middle of the scale.  Interchanging
various detector valves resulted in a maximum displace-
ment at the centre of the scale of 1} divisions, so that

A 13 g

LIST -OF

S S
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PARTS. ’

Grid leak, 0.25 megohm (Loewe).

1 @rid leak, 0.01 megolim ( Loewe).
4 Porcelain grid leak holders (Bulgin).
8 H.F. chokes (McMichael, Binocular Junior).
1 Variable condenser, ganged four-section each 0.0005 nifd. {Cyldon),
1 Two-pole switch in battery leads (Colvern, S.2),
2 Valve screens (Loud Speaker Co., Ltd:).
4 Valve holders, five-pin without side tays (1V.B.).
1 L.F. choke (R.I. Pentomite).

1 L.F. transformer (R.I. Hypermu).
1

1

1

1

2

2

2

2

[

Grid cell, 0.9 voll (Siemens).
Qrid bias battery, 16} volts (Sicinens, Q35.
Reduction gear dial (Burndept, Ethovernier).
Terminal block (Belling Lee).
Ebonite shrouded terminals A and I! (Belling Lee).
Wander plugs (Clix).
Hook terminals (Cliz).
Anode connectors (Clix).

Sleeving, wood, tin, wire, flex, screws, elc.

In the *“ List of Parts” included in the descriptions of THE WIRELESS WORLD receivers are detailed the _components actnally used by

Where the designer considers it necessardy that particular components

should be used in preference to others, these components are mentioned in the article itself. 1n all other cases the constructor can use his

discretion as to the choice of components, provided they are of equal quality to those listed, and that he takes into consideration in the
dimensions and layout of the set any variations in the size of alternative components he may use.

one can safely accept the working condition of all con-
densers in line, though testing for individual ganging is
a good way of revealing faults.

Testing the receiver on a 4oft. aerial reception from
Budapest gave 450 milliwatts output into a 4,000 .ohm
load on the output terminals, this representing a con-
siderable loud speaker strength, and
is approximately the maximum signal
handling capacity of the pentode.

'///[[14' 3

A4
|

e TS

3 Except for minor changes in the coils and

R - . ; the arrangement of the coil connections

\ - the layout of the apparatus is the same

S ‘\! fur as for the A.C. model. Coil and valve

Y S screens are here removed and extension

pleces are shown fitted to the anodes .of
the S.G. valves.

This was produced by a fall in the detector current due
to the signal of 0.25 mA. By feeding a signal directly
into the detector normally passing 6.4 mA. it was found

v wWwWw.americanradiohistorv.com
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Battery Model.-

that the pentode gave grid current when the reading
dropped to 5.5 mA., this information being helpful to
those who are in the habit of using a 10 mA. meter in
the anode circuit of the detector. Such a meter should
be connected in the lead running to the 10,000 ohm
resistance.

Wireless
Worldl

DECEMBER 17th, 1930.

20,000 ohm coupling resistance to each valve that just
over 80 volts is the maximum that can be applied to the
screens. The optimum value of 70 volts falls near the
middle of the potentiometer setting.

Brief reference might be made to another modification
which the enthusiast with the Wireless World Four
circuit in front of him may feel tempted to try; the
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Practical wiring diagram showing the running of the leads between the components on the upper side of the baseboard.

Screen voltage control conveniently adjusts regenera-
tion, for it will be seen that with 4.2 mA. through the
20,000 ohm resistance in series with screen-grid potentio-
meter about 8o. volts is dropped, and with another 16
volts lost as a result of 0.8 mA. passing through the

ready conversion of the set to make use of three H.F.
stages.  This is done by substituting 0.01 mfd. con-
densers for the 0.005 mfd. condensers fitted in the first
two tuned stages and wiring in another screen grid valve
between the two coils exactly as is done in subsequent

a 14
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Battery Model.—

stages. - Regeneration is adjusted by tapping down the
lead from the feed condensers between each stage to a
point near the middle of the coils, which is easily carried
out by lifting the turn to which the connection is to be

Wireless
Worrllal
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control will, however, need to be operaled in conjunction
with the tuning dial, as the tendency to regenerate
declines with increase in the capacity of the tuning cou-
denser. Many suggestions have been made by way of
modifying the radio gramophone assembly as originally

© 1,5000Q

— e b =
| & EIH= 250000
& 20,000 0

40,000 0

K-UP

1mfd”

Y

The under baseboard wiring. A two-pole switch breaks the L.T. + and the H.T. + lecads.

In the event of omitting provision for

gramophone pick-up the grid condenser is joined directly to the point G on the top side of the baseboard, while the 2 mfd.
condenser and 10,000 ohm leak shown in the bottom right hand corner of this diagram are no longer required.

soldered and slipping in a piece of mica. Used with a

small aerial of some zoft., the three H.F. stage set will

completely separate stations 8 kilocycles apart, while

54 stations have been tuned in on a single rotation of

the dial on the broadcast band. Screen grid voltage
A I5

described, and it is learned that the Carrington Manu-
facturing Company have produced a table model cabinet
to accommodate receivers of the Wireless World Four
class. (The Battery Model Wireless World Four can
be inspected at 116, Fleet Street, London, E.C.4.)

WWW.americanradiohistorv.com
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Amplification and Detection with an Experimental Low=impedance Screened Valve.

By W. 1.

4 Miller wrote a paper describing a phenomenon
connected with the three-electrode valve, which
1s still of fundamental importance and has become
known as the ““Miller Effect.”” The article referred to
cxplains the cause and effect of the input impedance
of a valve, and shows that any simple calculation of
stage gain based on a knowledge of the
valve characteristics and the constants
of the intervalve couplings is practic-
ally worthless unless this all-important
cffect is taken into account.
From the point of view of forming
a condenser, the input electrodes of a
valve, that is, the grid and filament,
look innocent enough ; in fact, measure-
ment shows the likely static capa-
city between them to be about 5 micro-
microfarads. However, when the valve
is actually amplifying, for instance, in
an L.F. resistance-coupled stage,
the harmless 5 micromicrofarads
may become 250 upuf (0.00025 7
mfd.), and a stage gain calculated :
to be, 'say, 20, without considera-

1 .V LEVEN years ago an American physicist named

/
7 r S S R R HTIRENIDD Z

G. PAGE, B.Sc.

In low-frequency amplifiers the resistance component
is of the order of 5 to 10 megohms, and can be neglected,
but in high-frequency stages and detectors using triodes
this resistance may be sufficiently
high to modify profoundly the
performance of the receiver, and
may, in fact, cause a valve of
quite high amplification factor to
reduce signals rather than to
amplify them. On the other hand,
the capacity input component
produces its harmful effects
chiefly in the L.F. stages, and one
could safely say that in the H.F.
amplifier the small added capa-
city across a tuned circuit was entirely
unimportant were it not for the increas-
ing use of ganged condensers, which
can become unbalanced on changing a
detector valve or its operating voltages.

A few examples will no doubt make
the serious effect of input impedance
more convincing. In Fig. 1 (a) is shown
the circuit diagram of a choke-coupled
aperiodic H.F. stage, signals being sup-

tion of the Miller Effect, may in
reality be zero at the higher
audible frequencies due to the
shunting effect of the extra capa-
city. This is only one example
of input impedance and its important effect.

Every valve in a receiver, due to its amplifying action
and to the presence of internal anode-grid capacity, has
an input impedance-—the small condenser formed by
the grid and anode provides an A.C. path back to the
input for the alternating component in the anode circuit.
As a generalisation it can be said that across the grid
and filament of a valve

Experimental valve of low
A.C. resistance and neg-
ligible input Impedance.
/ It contalns the screening

e of a screen grid valve and
a third earthed grid as used In a pentode.

plied to the first valve by the tuned cir-
cuit L.C. Actually C, is not a condenser.
wired across the H.F. choke, but repre-
sents the self-capacity of the choke and
the wiring, and cannot ecasily be made
less than, say, 20 uuf. This has a reactance of about
8,000 ohms at 300 metres, and the H.F. currents will
prefer this path to passing through the much higher
reactance of the choke. The anode load is, therefore,
capacitative, and by the rule given earlier the input
impedance will consist of a small capacity, which will
alter the tuning condenser C only by a degree or so,
and of a positive resistance

there is always a capacity SUCH limitations are imposed on amplification and delection {or negalive reaction

and a resistance component = , by l"’;eli{;P"‘ f’t’;Pe‘l’g‘;’;ce "fU”’e ’”,’Z’ e‘t"e’e“’d""e[ and penltode element) across the tuned
: . . valves that it was thought worth while to conduct some experi- - :

r‘e}')) esenm]g. the Miller ments with a screen grid valve of low impedgnce. A specially Cerll!t L.C. Measurements

Etfect, which, unfortun- designed velve has been constructed for  The Wireless World of this load have been taken

ately, cannot be anticipated
from an examination of the
values of the coupling com-
ponents shown in an ordi-
nary circuit diagram. The
resistance component s et
negative, that is to say, there is a reaction effect on the
input if the anode load is inductive, and an anti-reaction
or damping effect if the anode load is capacitative, and
it must be remembered that the input capacity is present
whichever sign is taken by the resistance component.

secondary emission effects.

having a third grid lo allow high screen voltages without
In addition fo interesting resulls
in aperiodic H.F. amplification and defeclion, it appears that
one of the mosl important uses of such a valve is in a {uned
H.F. stage where lhe chances of cross-modulation are very
considerably reduced owing fo the large available grid swing.

by A. L. M. Sowerby and
published in a recent article
entitled *‘ Aperiodic H.F.
Amplification.”’

A typical modern triode
was found to have a damp-
ing cffect equivalent to shunting the input by about
5,000 ohms, so that if L.C. were designed to possess a
dynamic resistance of 120,000 ohms at resonance, this
would actually drop to something over 9,500 ohms when
followed by the aperiodic stage. Obviously, due to

A 10 %
o
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Interesting Valve Development.—
input impedance, signals would be greater if the stage
were omitted, unless reaction were deliberately used
and pressed to the limit.

The case of the L.F. resistance amplifier is shown in
Fig. 1(b). Here we neglect the resistance component
of the input impedance and only consider the capacity
effect. Assuming the effective amplification A of V,
to be 20, and its anode-grid capacity to be 10 upf, then
the working capacity between grid and filament repre-
sented as C, becomes (A + 1)10 ppf=210 ppf.

Wireless
Worlal
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load, be it a transformer, choke, or resistance, is always
capacitative as far as H.F. is concerned. Fig. 2 shows
the input load with change of signal strength for a
typical three-electrode anode-bend detector.® It is evi-
dent that, due to anode-grid capacity, the input im-
pedance is greater the weaker the signal. This is one
of the reasons why this type of detector is not popular
for distant station reception. The distortionless rectify
ing properties of the power-grid detector would be even
more attractive if less input damping existed. It was

+H.T.

r
1B

{a)

This is  shown by W. T. Cocking?® that the input load of an
O+H,T. +H.T.
2mids
Y
i [ LS
i ,?ﬁ;""c, a2mfds
e T
{c)

Fig. 1.—Showing the effect of input impedance with various valves. (a) Aperiodic H.F. amplificdtion ; the tuned circuit may become loaded
with a shunt of 5.000 ohms. (b) Low-frequency resistance coupling in which high notes will be lost unless the stage gain is kept
low. (c) A transformer-coupled power pentode which may throw a very large capacity component across the primary winding.

shunted across the anode load R, of the preceding valve
V., which already has its own parallel capacities C,.
At low frequencies, signal voltages will be built up
across R, and amplified in the usual way, but at the
higher speech frequencies C, will reduce the total anode
load to a very low figure, and signals will be lost. Here,
again, stage amplification 1s seriously
limited by input impedance, since A—the

AC/HL valve acting as a high-voltage grid detector was
as low as 50,000 ohms (see Fig. 3), although that due
to grid current and other losses was only about 200,000
ohms. In the same way a conventional leaky-grid
detector damps its preceding tuned circuit more by reason
of input impedance than by the flow of grid current.

So far we have avoided the tuned H.F.

stage where the input impedance takes the

effective amplification—must be main-
tained as low as possible to keep the capa-
city of C, small.

The pentode, in spite of its earthed grid,
has quite a Jarge anode-grid capacity, and
was shown by John Harmon' to possess
an input impedance C, (capacity com-

=)

©
1
i

form of negative resistance and causes
self-oscillation as soon as the circuit losses
[ are reduced to zero. Because of this effect
| a stable amplification with triodes of only
] about two per stage was possible until the
advent of the neutralised circuit, and later
——X—| the screen-grid valve. Summarising, we

ponent) of about go uuf (see Fig. 1 (¢)). If
this valve is preceded by a transformer of
ratio N, there will be shunted across the

[</]
{

| can say that, although eleven years have

covered by Miller were pointed out, only

primary a capacity N°C,, or, in the case

|
; || elapsed since the undesirable effects dis-
|

|
]
|
|

, for one special function—namely, tuned

of a 6 to 1 step-up ratio, no less than
3,000 puf, or 0.003 mfd. Transformers

are generally designed to a specification, RM.S.

EQUIVALENT SERIES RESISTANCE (OHMS)

0 05 r0 15 20 25 30 35

VOLTS (INPUT

H.F.—has a valve been produced with a
negligible input impedance. We are still
left with anode-bend, leaky-grid, and

which includes a certain maximum shunted
capacity, but certainly not such a high
figure as this which is likely to upset the
frequency-response characteristic.
Detectors which, under working condi-
tions, have a high-frequency component
in both grid and anode circuits must be considered as
H.F. valves from the point of view. of input impedance.
The load on the grid is always of the positive kind,
which damps the tuned circuit, because the anode

!Sec ** Quality Reception,” The Wireless World, October 15th, 1930.
A 17

Fig. 2.—Variations of equiva-

lent serles resistance of a

cal anode-bend detector with

signal strength. Due chiefly to

input impedance; this type of

rectifler s insensitive to weak
signals.

power-grid detectors, which damp the in-
put and reduce selectivity ; with resistance-
coupled stages in which the stage gain
must be made very low, otherwise high
notes will be lost; with pentodes which
throw back harmful capacities across the
L.F. transformers preceding them, and with no single
valve which will amplify satisfactorily in an aperiodic
H.F. stage.

z See “Improving Detector Efficiency,” by W. B. Medlam. The

Wireless World, May 22nd, 1929.
3 «Detector Damping,” The Wireless World, July 30th. 1930.

typi-
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Interesting Valve Deve.opment.—

It was felt that it would be worth while to try some
experiments with a low-impedance screened valve, so
that the various forms of detection and amplification
iready discussed could be carried out without the
hmitations imposed by input impedance. The possi-
bilities of such a valve were mentioned in casual. con-
versation to Mr. E. Y. Robinson, of the Mazda Valve
Laboratories, who kindly consented to design a few
specimens having the screening arrangements of the
AC/SG, and a third grid as in the AC/PEN. Inter-
efectrode capacity between anode and grid has
been estimated at about 0.05 uuf, and the input im-
pedance (H.F. positive resistance component) was
measured to be 500,000 ohms—a negligible shunt across
a tuned circuit. For power detection and L.F. ampli-
fication quite large grid swings are likely to be handled,
and as these require higli screen voltages it was found
necessary to avoid any region of negative resistance by
having a third grid at earth potential.

Screen-Grid Valve Without Cross-modulation.

Employed in a two-stage aperiodic H.F. amplifier
with a triple-gang pre-selector, two of these valves gave
an overall stage gain of rather more than 100—a greater
amplification than could be obtained from any two ordi-
nary S.G. valves on the market. The selectivity was
reasonably good, and the quality of reproduction ‘excel-

Wireless
World

lent.  Any further development in this direction would
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Fig. 3.—Curve giving shunted input impedance of an AC/HL.

valve acting as power-grid detector. With an 0.001 mfd. anode

shunting condenser the damping of 50,000 ohms is serious.

The load due to grid current is only 200,000 ohms.

seem to be in designing valves of even lower A.C. resist-
ance and paying special attention to stray capacities.
As a power-grid detector, one found that the valve was
highly sensitive and that the selectivity of the preced-
ing tuned circuit was not impaired. The absence of
input impedance in this case should be of importance
where ganged tuning is used. Resistance coupling and
anode-bend detection were not attempted, because the
valves, as at present designed, passed rather too heavy
an anode current. With full screen and anode volts
the valve becomes a screened pentode having negligible
input impedance. Why is not the anode of an ordinary
pentode brought to the top of the bulb?

DECEMBER 17th, 1930.

Perhaps the most interesting use of the valve is in
a tuned H.F. stage, for, owing to the absence of a
negative resistance ‘‘kink ** (which is shown as a shaded
area in Fig. 4 for a normal type of S.G. valve) and to

G0,
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>
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i
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ANODE VvOLTS

Fig. 4.—Typical curves of a modern A.C. screen-grid valve.
The negative resistance or secondary emission area is shaded.
The dotted curve gives the desirable Eg— 0 characteristic for
a low-impedance screened valve with a third grid. The
increased grid swing minimises the risk of cross-modulation.

the lower impedance, a very much larger grid swing
can be handled without rectification or cross-modulation.
Furthermore, screen voltage is not critical, and oscilla-
tion does not take place when the screen voltage ap-
proaches thée anode voltage. It would seem accidental
that modern, screen-grid valves have A.C. resistances
from 200,000 to 1,000,000 ohms. It must have been
assumed that these valves would be used with the tuned
anode scheme where the whole impedance of the coup-
ling is in the anode circuit. Many designers wishing
to make use of the more attractive properties of trans-
formers have found that although a step-down ratio
gives optimum coupling according to theory, actually
a step-up ratio is required to give anything like adequate
selectivity. The, result is a somewhat chaotic situation,
in which signal strength is thrown away by the use
of couplings with various non-optimum ratios, and
valve curvature results from high A.C. resistance. ,

The dotted line in Fig. 4 gives the type of curve to be
expected with a low-impedance screened valve having a
third grid. There is less risk of cross-modulation due to
increased grid swing, and if residual electrode capacity
can be made negligible there should be quite a wide
application both in detecting and amplifying stages.
With a valve of 50,000 ohms A.C. resistance in a tuned
H.F. stage where the dynamic resistance R of the secon-
dary of the transformer was 120,000 ohms, the optimum
ratio N would be ¥ R/R,=1.55 to 1 step-up, and the
stage gain 4 puN =116, assuming a mutual conductance
of 3. Selectivity should be improved appreciably both
on the input and output sides. :

A 18
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4. C. Cossor Lid., Highbury Grove, London, N.5.

even point suspension

d?ﬁnitely prevents filament vibration

Microphonic noises in a Recciving Set are
generally traceable to filament vibration in the
Detector Valve, In the new Cossor Detector
(210 DET.) all possibility of this vibration has
been eliminated by the special seven point
filament suspension employed. Examine the
diagram, observe the four extra insulated
hook supports—these effectively damp out all
vibrational tendencies. Complete freedom
from microphonic noises and great volume with
‘exceptional tonal purity are cnsured by the use
of this “steep slope” Cossor Letector Valve.

We have just issued
a novel, circular
Station Chart, which
gives identification
details of nearly 50
stations, with space
for entering your
own dial readings.
Ask your dealer for
a copy, price 2d. or
send 2d. stamp to us
and head your letter
“Station ChartW.W.”

Cossor 210 DET., 2 volts, .1 amp:
Impedance 13,000. Amplification Fae

THE NEW
tor 15. Mutual Conductance 1.15 m.a./v.

Normal working Anode 3/6

e DETECTOR VALVE

Al9 Advertisements for ““ The Wireless World’' are only acceptled from firms we believe to be thoroughly reliable.

WWW.americanradiohistorv.com

the primary cause
of mic‘rophonic noises

DEFINITELY FREE FEKOM MICROPHONIC NOISES
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NOISY

“NAT"

oo RAUCOUS

"REG”

can easily be eliminated by the turn of a switch

LE=1_Je] ]

]

WS

Reco

THE Lewcos Twin Rejector

Wavetrap consms of an induc-
tance coil of Litz wire, two
variable condensers and a two-way
switch, all mounted together on a
neat Bakelite kaseboard. [t oper-
ates successfully with any receiver,
and is connected beiween the
aerial and the aerial terminal of
the receiver. The two variable
condensers and the two-way switch
are clearly marked Ci and C2.
The method of operation is very
simple, and consists of adjusting
the condenser Cl to the lower

wavelength station, switching over
to the C2 position and adjusting
C2tothe higher wavelengthstation.
Write for fully descriptive leafles

ef.

with the

TWIN REJECTOR
WAVETRAP

“F omice 13/6

THE LONDON ELECTRIC WIRE COMPANY AND SMITHS LIMITED, CHURCH ROAD, LEYTON LONDON,E.IQ

Flat Pocket Tin

50 for 2/6

Also Blya Tins containing

100+:-4/10
150 for 7/3

ﬂﬁﬁfeﬁﬂaccaﬂfafm

N.CC.1)

Give your set a
this

You'll never be "let down” in the
middle of a programms if you
instal a TUNGAR Trickle Charger.
For a negligible cost per day the
TUNGAR keeps your L.T. Accumu-
lator fully charged. When you
switch off your set, switch on the
TUNGAR and your accumulator
w!li be gently recharged. No dis-
connections or connections fo
make, just switch on—that's all.
TUNGAR gives a conlinuous out-
put of 0.3 ampere and charges 2,
4 or é-volt accumulators,

Another TUNGAR, from which you
can charge both High and Low
Tension Bafteries, seils for 72/ed.

FOR A.C. MAINS 35 y
ONLY . : PRICE Your dealer can supply you.

Adut. of The Edison Swan Eleciric Co., Ltd.
Incorporating the Wiring Supplies, Lighting Enguwermg, and Radio
Business of the British Thomson-Houston Co., Lid,

B.gg

Mention of " The Wireless World,” when writing to advertisers, will ensure prompt attention. A20
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WHY NOT WEEK-END LICENCES?

For working a wireless set without a
licence, George Cashmore, of Chadwick
End, near Knowle, has been fined 40s. at
the Solihull Police Court. The defendant
explained to a Post Office official that the
set was used only at the week-ends.

[ele N e}

BIRMINGHAM'S LOUD SPEAKERS.

The Home Office has approved a bylaw
for Birmingham forbidding the use of
loud speakers in public places to the
annoyance of passengers or occupants of
any premises.

00O

THE HIGHEST WIRELESS STATION?

T'he Wireiess World recently recorded
the claim of Irance as possessing the
highest wireless station in the world, viz.,
that on the Pic du Midi (3,000ft.).

‘1 regret to disillusion them,” ‘writes
a correspendent in Peru. ** The record is
held easily by the broadcasting station of
La Paz, Bolivia, the world’s highest
capital, with a height of 10,500ft. above
seu level.”

Franece must now think of- a crushing
reply.

0000

EDUCATIONAL BROADCASTING IN

FRANCE.

After a long interruption the Paris
P.T.T. station has resumed the broad-
casting of the various lectures of the
Sorbonne and the Colléege de -France.
These are said to be much appreciated by
the educated classes in Paris.

0000
GERMANY'’S *“ BIG THREE."

To co-ordinate broadcast programme
efforts throughout Germany a Council of
Three has been formed, consisting of Dr.
IFlesch, director of the Berlin Station;
Herr Epnst Hardt, of the Cologne-Lan-
genburg stations; and Dr. von Boeck-
mann, of the Munich station. By join-
ing forces the broadcasting authorities
will thus be enabled to give German
listeners the widest possible variety of
talent with a miniimum of overlap.

0000

WHISPERS FROM MOSCOW.

To its manifold activities at Christmas
time the Post Office now adds the excit-
ing task of tuning in Moscow on 1,304
metres on Tuesday to intercept propa-
ganda in English.  Shorthand writers
attend the P.O. experimental station near
St. Albans, and their transcript (if
atmospherics, pronunciation, etc., per-
miv of any) is sent direct to the Foreign
Office.

0000
A PERIPATETIGC STATION.

Radio-Vitus, Paris, has just terminated
another of those spasmodic ether periods
which its name goes so far to suggesl.
The station left its listeners guessing
during October but resumed transmissions
from a new site at Romainville on Novem-
ber 2nd. Uniortunately, in their eager-
ness the officials had overlooked the neces-
sity for the I'ostmmaster-General's permit,
learning too late of an imminent order to
close down. This they anticipated on
December 1st, 48 hours before it arrived,
and listeners are waiting for the next
spasm.
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News of the Week
in Brief Review.

NAVAL WIRELESS - PIONEER.

It is stated that Lieut. R. H. W. West-
gott, who has died at Dawlish, Devon, was
the first wireless warrant officer in the
Navy.

(=N eele]
#“ ULTRA-SHORTS " FOR TELEVISION ?

Television experimenters in America
are to be allotted the ultra-short wave-
lengths for their experiments. It is
understood that the Federal Radie Com-
mission is consenting to the allocation of
6.97 metres to the Milwaukee Journal,
which has already experimented with 13
metres, and intends to discover whether
still shorter waves are not more suitable
for television.

makes it

381

WHY PARISIANS HATE MUHLACKER,

Tne new German station at Miblacker
cau be heard perfectly in France, and i
is nol more welcome on that account
writes our Paris correspondent. Ownert
of unselective sets complain that the
station prevents them from hearing Radio-
Algiers and Barcelona, and that—worst of
all—it ** makes London almost completely
disappear.”’ The Paris Press protests
against a super-station on the frontier
describing it as a * nuisance.”

Q00

“ SMALL ADS.” AT CHRISTMAS.

The approach of the Christmas holidays
necessary to close for press
earlier than wusual with our issue «f
December 31lst. Miscellaneous advertise-
ments for inclusion in this issue can be
accepted up to the first post on Decem-
ber 22nd.

The Wireless World dated December
24th will be on sale on Tuesday, Decem
ber 23vd.

[eReReNe]
PHYSICAL AND OPTICAL SOCIETIES'
EXHIBITION.

Wireless instruments will be included
in the display at the Twenty-first Annual
Exhibition of Electrical, Optical and
other -Physical Apparatus to be held by
the Physical and Optical Societies on
January 6th, 7th and 8th next at the
Imperial College of Science and Techno-
logy, South Kensington.

In addition to the I'vade Section; there
will be a Research and Experimental Sec-
tion arranged. in three groups: (a) ex-
hibits illustrating the results of recent

AN ACTIVE TRANSMITTER. G5AQ, owned and operated by Mr L A. Carter at

Putland Cottage, Heathficld, Sussex.
oscillator controlling a TP-TG oscillator.
receiver shown is an O-V-2,

The 10-watt transmitter consists of a crystal
Choke contro! is used for telephony. The
Up to the end of September 37 countries had been worked

on CW and most of Europe on telephony. Mr. Carter works regular schédules (phone
and music) every Sunday from 9.30 to 10.0 a.m.
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physical vesearch; (b) lecture experiments
im physics ; and (c) historical exhibits.

Invitations to the Exhibition have been
sent to numerous societies. Those who
are not members of a society inay obtain
tickets on application to the Secretary, 1
Lowther Gardens, Exhibition Rvad, lLon
don, S.\V.7.  No tickets are required for
January 8th.

EX-R.E. DESPATCH RIDERS,

It is praposed to hold a yeunion dinner
of ex-R.E. despatch riders early in the
New Yeuar. For further detuails interested
veaders are asked to communicate with
M. E. R, Gilbert, Gilbert Advertising,
Ltd., 14-18, Uolborn, london, E.C.1.

A PIONEER.

The stufis of the Marconi .\ssocinted
Companies have marked their appreciation
of the services of Mr. Henry \W. Allen
who is retiring under the age rvule, by
presenting him with a radio-gramophone
and cabinet with records. The Marchese
Marconi, in making the presentation last
week, referved to the valuuble assistance
vendered Lo him by Mr. Allen when he
first visited England in 1896, and in the
formation of the Wireless Telegraph and
Signal Company (now Marconi’'s Wireless
Telegraph Company) in the following

On the formation of that company M.
Allen received the appointment of secre
tary, and subsequently he occupied the
position of jeint geveral muanager and
deputy managing directo

POWER BATTLE IN LU.&

The question of high power Lroadeas
g 10 America is on the knees of the
gods, writes our Wushington correspon
dent Chief Examiner Ellis A. Yost is
expected to recommend to the Federal
Radio Commission shortly that the re
mainder of the four cleared channels
designated fur high pow » each of the

Wireless
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five vones, or 20 channels in all, be filled
by stations seeking 50 kilowatts which he
will designate.

This means that only nine of the 26
applicants for 50 kilowatts will achieve
their purpose unless the Commission
decides to open up the other four cleared
channels in each zone, or 20 more, to high
power also. Whether the Commission will
do this apparently rests with Congress.

0000
LONDONA LOUD SPEAKERS.

We learn that Londona permanent
maguet loud speakers are now supplied
through Londona, Ltd., 66, Hatton Gar-
den, E.C.1. ‘Telephone : Holborn 5713,

[-X>Rele}

WIRELESS AT WESTMINSTER.
By Our Special Correspondent.
Two Questions.

An important statement on broadcast:
ing was made in the House of Commons
last week by the Postinaster-General in
response to Capt. Hacking, who said that
there had been a good deal of complaint
from the south-east of England of inter-
ference caused by certain Continental
statians. He hoped the Postmaster-

General would make representations to.

those stations that they should use wave-
lengths which would reduce interference
to & minimum. He hoped also that the
Postmaster-General  would deal with
broadcasting from Moscow.

0000

Russian Broadcasting.

Mr, Lees-Smith said that as Russia was
not invited to the International Radio
Cunference held in Washington some
vears ago she considered that she was not
bound by the international regulations of
wavelength, and she used certain wave-
lengths which were inconvenient to other
nations. Russia did attend by invitation
the last conference held at Prague, but

DECEMBER 17th. 1930.

while agreeing to come to a certain extent
within the general international regula-
tions she instted on operating some of
her previous wavelengths. It was
through one of those wavelengths that on
certain nights for weeks past she had beon
regularly transmitting messages to this
ccuntry. It was now many months ago
since he began to take some interest in
those messages from Russia. For some
time they were so exceedingly uninterest-
ing, and therefore harmless, that the
supervision was relaxed, but as the
character of the messages had recently
changed the supervision would now be

resumed.

o000
. 4

Stuttgart.

The Stuttgart station was observing the
international regulations, but having
lately greatly increased its power it could
frequently be heard behind the London
National programme. The matter counld
only be settled by negotiations, which
were proceeding.
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THE LAST WORD ? Per-
fect reproduction of local
programmes was the ideal”
sought after by the de-
signers of the new demon-
stration recelver installed
in the Sclence Museum,
South Kenslngton, and
fully described In our is-
sues of July 30th and
August 6th last. The up-
per photograph gives a
near view of the receiver
with the duplicated valves
providing the twoseparate
h.F. stagesfor theNatlonal
and Reglonal
slons. In the larger photo-
graph can be seen the 271t.
exponential horn, the flare
of which measures 7f1. sq.

iransmis-
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Simplified Aids to Better Reception.

“MUSIC MAGNET FOUR*
GRAMOPHONE ADAPTION.

A number of those who have
assembled the Osram Music Magnet
Four ““kit’’ set will doubtless be
interested in the question of adapt-
ing this receiver so that it may be
operated with a gramophone pick-
up. Theoretically, at any rate,
there is no difficulty in making the
necessary circuit alterations, and the
simplest way of doing so is. shown
in Fig. 1.

But in actual practice the problem
is not quite free of pitfalls. It must
be remembered that we are dealing
with a highly specialised form of re-
ceiver, with ganged tuning control,

SWITCH
_._._.l -7

o

bt e

Fig. 1.—How to connect a pick-up (with

volume control potentlometerz in the

detector grid clrcull?t of tl!e ¢ Music Magnet
our.’

and that the indiscriminate addition
of stray capacities at a danger
point—the high-potential end of the
detector grid circuit—is likely to
have an adverse effect on its normal
function of radio reception; apart
from the danger of affecting the
tuning systém, there is a possibility
that stability may be destroyed by
the introduction of incidental coup-
lings between circuits.

If any form of °‘switch-over™
change be adopted the greatest care

A 23

should be taken to reduce stray
capacities to a minimum ; the switch
itself should have as little solid
material as possible in its construc-
tion, and a component with insula-
tion of ebonite or some other sub-
stance of similar dielectric properties
should be chosen.

It will be remembered that the
delector-grid condenser of the Music
Magnet is mounted directly on the
valve-grid terminal, and so must
obviously be provided with some
other form of support; it may be
found convenient to secure it to the
switch.

The important point is that inci-
dental capacity across the detector
grid should not be appreciably differ-
ent from that allowed for by the de-
signer. It might be possible to re-
store the balance by using a ‘‘ skele-

ton’’ valve-holder ; if this were done

there ;would be less need to pay
special attention to the switch or ifs
mounting.

The view of the manufacturers,
who have been consulted on this
question, is that the average con-
structor is hardly likely to take these
special precautions, and it is recom-
mended that a plug-in adaptor should
be used. In-this.way all technical
difficulties consequent on the fitting
of a switch are avoided, but the
change-over from ‘“‘radio” to
‘“gramophone ’’ is rather less con-
venient an1 takes more time.

A plug-in adaptor is a simple and
inexpensive arrangement of suitably
mounted pins and sockets, and is in-
terposed between the detector valve-
holder and the valve itself. Elec-
trical connections (shown in Fig. 2)
are normal with regard to plate and
filament circuits, but the grid cir-
cuit is interrupted so that the pick-
up, in series with a bias battery, may
be inserted.

It will be obvious that,” whatever

WWW.americanradiohistorv.com

method of conversion is adopted, 1t
will be necessary, as an economy
measure, to make provision for
breaking the filament circuits of the
H.F. valves. For the benefit of
those who find difficulty in tracing
theoretical circuit diagrams, it may
be stated that the necessary switch
should be inserted in the lead num-
bered 37 in the original wiring plan.

Fig. 2.—The result of interposing a gramo-
phone pick-up adaptor between the valve
and its holder: anode and filament con-
nections are unchanged, but the grid
circuit is interrupted. ]

0000

OUTPUT ANODE VOLTAGE.

It is not always realised that very
high momentary voltages are liable to
be developed on the anode of a super-
power output valve—1,000 volts is
by no means an impossible figure,
even when the H.T. voltage applied
does not exceed some 200 or so. - To
prevent the risk of a breakdown,
and consequently of an H.T. short-
circuit, it is wise to pay rather
special attention to insulation in the
output anode circuit, and, in par-
ticular, any by-pass condenser that
may be joined between anode and
earth should have a reasonably high
factor of safety as regards its -di-
electric strength,
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D.C. MAINS AND POWER GRID
DETECTION.

With hardly a dissentient, voice
the power grid detector has been
accepted, by those best qualified to
express ‘an  opiniotr, as the most
practical and generally satisfactory
rectifier of deeply modulated H.I-.
energy.  There iIs no need to enlarge
hiere on its advantages—or even on
its disadvantages, beyond saying
that this method of rectification
would probably be even more gener-
ally used if it were more economical
ol anode current, had less tendency
to introduce L.F. reaction, and,
most important of all, could be
made to operate on a lower anode
voltage.

Access to an unlimited supply of
volts enables us ‘more or less sum-
marily to dispose of the other diffi-
culties. If we have a sufficiently
high voltage it is unlikely that an
extra three or four milliamps will
make any appreciable difference to
upkeep cost, and further, the exist-
ence of a surplus will allow us to be
lavish with regard to decoupling,

Wireless
World

made there may be applied to sets
drawing their anode current from
D.C. mains, and, in particular, the
push-pull output scheme described
in that article is to be recommended,
as none of the detector anode volt-
age need be dissipated in a decoup-
ling resistance.

Those who are forced to content
themselves with a less pretentious
arrangement must generally be pre-
pared to make some sacrifice in
other directions; it is for the reader
himselt to judge whether the advan-
tages of a sensitive and practically
distortionless detector are sufficient
to compensate for-some loss in L.F.
amplification, both with regard to
its quantity and quality. Quantity
does not matter greatly, as it is al-
most always easy to get sufficient
magnification fully to load the aver-
age output’ valve; with regard. to
quality, losses are likely to take the
form of a slight falling off in propor-
tional amplification of the lower fre-
quencies. . It must be remembered
that comparatively simple decoup-
ling arrangements are capable of
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Fig. 3.—Power grid detection applied to a recelver deriving its anode
current from D.C, mains.

thus disposing largely of interaction
troubles.

Some practical ways and means
of overcoming these drawbacks when
dealing with A.C. mains-operated
receivers were discussed recently in
The Wireless World under the head-
ing of ‘“‘Low Voltage Power Grid
Detection.”” Most ot the suggestions

preventing instability when overall
magnification - is small, especially
when the very low frequencies are
not passed on at full strength.

As an L.F. coupling in such cases
it is probable that a choke will be
found most generally satisfactory, as
it ‘does not absorb nearly as much
voltage as a resistance, and, while

WWW . americanradiohistorv.com
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providing adequate magnification,
does not give, like a transformer,
what may be, in the circumstances,
an embarrassingly high stage gain.

The detector valve itself is rather
a problem in.,a D.C. receiver. Few
of us feel inclined to supply an am-
pere of direct current for heating the
type of A.C. valve that is custom-
arily used, but fortunately it is pos-
sible to employ many of the ordin-
ary “L’" or “D"’’ battery valves,
with impedances in the order of
10,000 ohms or so. Under usual
““power grid’' operating conditions
these valves may be slightly over-
run, with a consequent reduction in
their working life, but with care this
matter need not be serious, and
several of the manufacturers have
given official blessing to the use of
their products in this way.

Choke Coupling.

Hints as to how the foregoing sug-
gestions can be put into practice
may be gleaned from the accom-
panying diagram, Fig. 3, which
shows the circuit of a 3-valve H.F.-
det.-L.F. 'set embodying many
of the features included in recent
Wireless World receivers. A capa-
city-coupled input band-pass filter
1s included, and the H.F. stage is
coupled by the ‘‘tuned-grid’’ sys-
tem. Choke coupling is used be-
tween the power grid detector and
the output stage. Values of most of
the components are indicated, ex-
cept where they are either obvious or
dependent on comparatively unim-
portant features of the design. R is
a voltage-absorbing resistance for the
H.F. valve anode circuit, while R,

is the detector decoupling resistance, .

which should have as high a value as
possible consistent with the mainten-
ance of a- sufficiently high anode
voltage —at least 100 volts, and pre-
ferably 120 volts. The by-pass con-
denser C should be made as large as
possible without bringing about high-
note loss.

An L.F. choke inductance of less
than 8o henrys must be regarded as
minimum unless a fairly considerable
falling.off in low-note reproduction
can betolerated.

Somewirat  sketchy  smoothing
arrangements are indicated ; if the
mains -- supply happens to be
‘“rough’ extra smoothing will be
needed.
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By Our Special Correspondent.

Lui——

Christmas Present for Scotland?—¢‘ Art Gallery ”’ in Portland Place.—B.B.C. and Miihlacker.—

Scotland in the News.

Scottish broadcasting is beginning to
figure in the news once again. The open-
ing of the new headquarters in Edinburgh
has had a tonic effect on the public atti
tude to broadcasting north of the Tweed,
and it would not surprise me if the B.B.C.
were to continue the treatment with
another dose before Christmas.

0000

A Christmas Announcement?

The new potion will take the form of an
announcement that the Wester Glen site,
on tho Falkirk-Slamannan road, has been
duly acquired for the erection of Scot-
land’s Regional Station.

Some mystery nas attached to the nego-
tiations concerning this particular piece of
land, due, I believe, to certain manifesta-
tions of native caution.

0000

The Weather.

Now, subject to one or two formalities,
the land is available for the preliminary
spade work. If the B.B.C. are to justify
their private slogan, viz., ‘“a Regional
station a year,” the whole of the work
ought to be completed in the early part of
1932. Possibly it will, but much may
depen® on the weather. As a frequent
visitor, I always associate the Fallirk
area with rain,

0000
“Music and Dancing.”

* Broadecasting House *’ is reaching the
* interesting ' stage (hat characterises
early childhood. 1 still await news con-
aerning the filling of the niche over the
antrance, but the suspense is partially
mitigated by other items of information.
A ‘““inusic and dancing '’ licence for the
ginnt studio has been applied for, though
precisely why is not revealed.

0000

A B.B.C. Art Gallery.

Again, T hear that the pioneers of
British broadeasting have been attending
Savoy Hill in person to have their photo-
graphs taken. These are to be * hung "’
in o special vestibule at ‘' Broadeasting
House ’—-a miniature art gallery which
modern exponents of the broadcasting art
** seeing, may take heart again.”

o000

Interference with London Regional.

At the time of writing, there is a dis-
tinct change for the better in regard to
the interference caused to London
Regiona! by the new German station at
Miihlacker.

It is to the credit of the German authori-

A 2;

ties that they have taken immediate steps
to limit the amount of overlap, by investi-
gating the possibilities of readjusting the
modulation system.

0000
Will Bergen Oblige?
The proposal has been made that

Mihlacker should exchange wavelengths
with Bergen, which is 9 kilocycles below
the German station and therefore 18 kilo-
cycles from London. The Germans have
no objection, but the Norwegian authori-
ties, not unnaturally, are a little doubtful
as to what benefit they would derive from
a change which would sandwich their sta-
tion between London and Miihlacker.

A NEW MICROPHONE,

In this conden-

ser microphone now used at the Munich

broadcasting station the ** A’' amplifier
is incorporated in the instrument,

A
Mr. Pickwick to Broagcast.

A Dickens’ dream fantasy, entitled “ A
Pickwick Party,” will be broadcast on the
National wavelengths on December 29. It
has been written hy Stanley C. West, with
music by Marjorie Bronghton.

Most of the well-known characters in
Dickens’ works will come to life, the scene
being the Marquis of Granby Inn and the
time Christmas Eve. Here will con-
gregate Sam Weller (Kingsley Lark), Mr.
Pickwick (Stanley Cooke), Mrs. Micawber
(Gladys Palmer), Dora (Elsie Griffin),
Jingle (Bernard Ansell), Mr. \ardle

WWW.americanradiohistorv.com

A Pickwickian Hour.—Test Words.

(Robert Chignell), Mr. Micawber (Joseph
Farrington), Sairey Gamp (Lena Mait-
land), and many others. Howard Rose,
the B.B.C.’s senior producer, will direct
the “t Pickwick Party *’ production.

[ele o Re]
Tests for Gift Sefs.

Last week reference was made to the
special programme of gramophone records
to be. broadcast on Christmas Day fror
12 noon to 3 p.m., to enable the lucky
recipients of wireless sets to test them on
every conceivable kind of music. Tt is
now learnt that the transmission will be
made from London Regional, not Midland
Regional, as stated.

) 0000
A Christmas Day Appeal.

The Christmas Day appeal will be made
again this year by Mr. Winston Churchill
on behalf of the National Institute for the
Blind. Mr. Churchill will speak at 7 p.m.

0000

" sThe Worth of Science.”

From the nineteenth conference of
Educational Associations, on December
31st, Sir Richard Gregory’s presidential
address on ‘‘ The Worth of Science” will
be relayed to London Regional.

[ee R ele)]
A Victorian Melodrama,

* The Silver King,” one of the best-
remembered of Victorian melodramas,
one in which Wilson Barrett distinguished
himself and one which brought its author,
ienry Arthur Jones, a fortune, is to be
broadcast in Chrjstmas week, on the
Regional wavelengths on December 26th
and nationally on December 27th,

0000

A Few Words.

One of the severest lests to which radio
receiving apparatus can. be submitted is
being tried out during the school broad-
casts on Wednesdays, Thursdays and Fri-
days. The test takes the form of a recital
of a number of specially selected words,
each having no connection with the
others. The words are listened to by
eight sclected schools in London and by
observers at the B.B.C., all using different
receiving apparatus.

000

Comparisons. v

To identify every one of the words indi-
cates the possession of an unusually good
reproducer, and the results are. already
giving the authorities valuable .informa-
tion on the merits of the various instru-
ments in use.

The test words have been selected in
collaboration with the Telephone Research
Department of the Fost Office. - Some of
them are veal *‘ teasers."’


www.americanradiohistory.com

Wireless
62 World

el i

DECEMBER 1yth, 1930.

T 5P Frwerned Gt B

s

Long Range
Reception.

HE receiver which forms the
subject of this review is a
representative  example of
modern practice in portable re-
ceiver design. An examination of
the figures provided by the Buyers’
Guide in a recent issue reveals that
the majority of portables are of the
four-valve type with a single screen-
grid H.F. stage. Further, slightly
more than half the portables on the
market at the present time are fitted
in suitcase containers. Both these features are items
of the specification of the H.S.P. Screened Grid Four.

The layout follows conventional practice, and the
valves are sunk in a well in the control panel which
runs along the front edge of the case. Behind this is
the usual battery compartment with detachable cover.
The lid of the case contains the frame aerial windings
and a Celestion cone loud speaker chassis.

The frame aerial is wound in two sections, which are
scparated by a space of about 1 inch, and the turns
of the low-wave winding are spaced. A switch in the
left-hand bottom corner of the lid short-circuits the
long-wave section of the winding. The same switch
carries contacts for switching off simultaneously the
H.T. and L.T. circuits. It is important to remember
that this switch is essentially the ““On-Off”’ control of
the set and not the switch on the control panel, as is
usually the case. The latter switch merely controls the
H.F. anode and reaction coils, and does not carry any
battery contacts. The fact that both- L.T. and H.T.
circuits are broken when the set is switched off pre-
vents the possibility of damage should the L.T. leads
accidentally fall onto the H.T. battery sockets while
changing the accumulator.

{ S L WL W . . W,

Circuit Details.

The anode circuit of the screen-grid H.F. valve is
decoupled, and the screen grid, for which a separate
H.T. tapping is provided, is by-passed by a condenser
of the non-inductive type. Tuned anode coupling is
employed, separate inductances being provided for long
and short waves. The coils are of small diameter, and
each is wound in two sections in a slotted ebonite
former. The reaction windings are interposed between
the two halves of each anode coil.

Reaction, which is capacity controlled, is taken from
the anode of the leaky-grid detector. Apparently no
provision is made to prevent leakage of stray H.F.
currents into the H.T. supply circuit and L.F. amplifier

WWW.americanradiohistorv.com
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Economical H.T.

Consumption.

other than the inductance of the
L.F. transformer. The provision of
three by-pass condensers in the out-
put stage would seem to indicate
that H.F. does leak through the
- L.F. amplifier. But for these con-
densers, instability would . result
from the close proximity of the loud
speaker leads with the frame aerial
in the lid of the case. No doubt the
makers have some very* good reason
for tying down H.F. in this rather
special way, as it is usual to restrict H.F. currents to
the detector anode circuit by means of a H.F. choke,
by-pass condenser, and, in some cases, a series resist-
ance in the grid circuit of the first L.F. amplifier.
Both L.F. valves are transformer coupled, the first
transformer being a Mullard ‘‘ Permacore,”” and the
second an R.I. ‘“Hypermu.””  The output valve, a
Marconi P.2, working at about g9 volts H.T., feeds
directly into the Celestion loud spedker unit. In addi-
tion to by-pass condensers in the grid and anode cir-
cuits of the output valve, the metal frame of the loud
speaker is also tied down to H.T.+ by a small con
denser fitted inside the lid. .

i
. &) ‘

High Frequency Response.

One would expect, with so many by-pass-condensers
in the last stage, to find a serious deficiency of high
frequencies in the acoustic output from the loud speaker.
In practice, however, this is far from being the case,
and the quality is characterised by a clarity and crisp-
ness not often found in portable receivers. In particular,
the reproduction of speech is natural and unforced. At
full volume a slight buzz was noticed at certain fre-
quencies, but this was probably located in the orna-
mental fret, and, in any case, the volume available
before the buzz made itself manifest was more than
adequate for normal requirements.

The set was tested in Central London, and again,
under more severe conditions as regards selectivity, at
a distance of five miles from Brookmans Park. In
London a narrow band of two or three degrees between
the two stations is left entirely free of background, but

near Brookmans Park the fringe of one station just

overlaps that of the other. Thus the foreign stations.
recorded on short waves, were all received in the upper
half of the tuning range.. In all, eleven stations other
than the B.B.C. stations were received on short waves,
and of these six were.at full programme strength. In
daylight no difficulty was. experienced in picking up
A 26
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Cl;nssls details and layout of controls in the H.S.P. Screened Grid Four portable.
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The H.S.P. Screened Grid Four,—
Langenberg, in spite of ‘strong local electrical inter-
tference. Under normal conditions the background noise
1s extraordinarily small for a receiver of such sensitivity,
and distant stations stand out in strong relief.

The long-wave performance maintains the standard
set by the short-wave band. Nine stations—all at good
programme strength—were received in-addition to 5XX.

Wireless
World

DECEMBER 17th, 1936,

Konigswusterhausen, but Radio Paris and 5XX are
easily separated in all circumstances. It is also grati-
fying to note that, even at five miles from Brookmans
Park, the Regional Station did not break through at
the bottom end of the long-wave scale, as sometimes
happens. The reaction control, however, was somewhat
erratic at this point, and as much as 90 degrees of back-
lash was experienced. Possibly this is due to the

absence ot H.F. stopping

L devices in the detector

1=k | HTa+ stage, as already noted.
AT o9 The set is econornical to
1l T AT e run, and the total anode
H current of the particular

receiver . tested was 7.
ﬂ milliamps. The H.T. bat-
tery was new, and no ten-
= dency to L.F. oscillation
was evident under work-
L ing conditions, but in-
, stability would be pro-
5 voked by inserting a re-
kc \C sistance of 60 ohms in the
- - common -~ H.T. lead. As
& - the increase of internal
N == resistance of the battery
: T may exceed this figure,
z GB.o~ more extensive decoupling
E r ) | N, might have been employed

- b T & oeT-!  with advantage. :

bt Judged from the point of
¥ — " | view of performance, how-

Schematic circuit dlagram of the H.S.P. Screen G

Ot these Radio Paris, Eiffel Tower, Motala, Moscow,
Kalundberg and Oslo were exceptionally = good.
Kénigswusterhausen also came in well between Daventry
and Radio Paris.
directional properties .of the frame when receiving

PRINCIPAL TIME SIGNALS OF THE WORLD.

Parliculars of signals from other smportant stations areincluded from lisme totime. Rugby,

PARIS—EIFFEL TOWER, FLE.

Wavelengths: 113 kilocycles (2650 metres) and 9231 kilo-
cycles (32.50 metres).

Times of Transmission: 07.55-08.06 and 19.55-20.06 G.M.T,,
on the long wavelength and at 09.25-09.30 and.22.25-22 36
G.ML.T. on tl'e short wavelength,

Preliminary Signals. Attention call CT === followed by
B.I.H. =+ + .-« (Bureau Internationa! de I'Heure) and
groups of - — ~ with one 5-second dash ending at the 30th

second of the minute preceding the

International Time Signal from the Paris Observatory. TFol-
lowed by Rhythmic Signa.s (sce Rugby, GBR, p. 292, Sept.
17th. 1930).

Bordeauz, Croix d’Hins, FYL, and Issy-les-Moulineaux, FLJ,
on 15.87 ke. (18900 m.) and 923] ke. (32.5 m.) also trans-
mit these signals at 07.55-08.06 and 19.55-20.06 G.M.T.

It is necessary to make use of the L
this particular model is 19 guineas.

ever, we have nothing but

rid Four. praise for this set, parti-

cularly in relation to its range and sensitivity, silent

background, clarity of reproduction, and economy.
The makers are The H.S.P. Wireless Company,
angford Works, Weston-super-Mare, and the price of

GBR, and Nauen, DFY (Germany) were included in our issue of Sept. 17,1930

LENINGRAD DYETSKOE SELO, RNO.
Wavelength: 86.33 kilocycles (3475 metres).
Times. of Transmission: 21.55-22.06 G.M.T.
Preliminary Signal: Call-sign RET :— - -
Russian Ordinary Time Signals (from Central Russian
Astronomical Observatory).

A senes of single dashes terminating with six dot-seconds.
A series of double dashes terminating with six dot-seconds.
A series of triple dashes terminating with six dot-seconds.
The last of the six dots coming at 21.5%, 21.59 and 22.00 res-
pectively. Followed at 22.01 G.M.T. by Rhythmic Signals
(see Rugby, GBR). Also at 15.55-16.06 G.M.T. from
Moscow Oktyabrskaya, RAI, similar signals on 5769 ke.
{52 m.) with call-sign RA] += = .-, i

SECONDS |

Q 5 . JoR _ ¢ K5 20 25 30 a3z 40 45 50 55 60 ;

oy .
57 | 8 | -3
2 | ] E
Z 58 59 :

b3 ."I
50l 60 | LA

The Internationas Time Signai as transmitted rrom the Paris Observatory, Y j -1

.......... boped e e . :
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_ DUPERHETERODYNE

AMPLIFIER o/ 75c __ |#%"

fv.‘:}uh'-

The Causes and Prevention of
Distortion.

By A. L. M. SOWERBY, M.Sc,.

HE advances made in amplification at radio-fre-
quencies, and the new valves that have been
made available since the time when’ the super-

heterodyne was a popular receiver, will be manifest in
all parts of a modern superheterodyne, but it is in the
intermediate-frequency amplifier that the greatest jm-
provements can be made. This point can; perhaps, best
be seen by a glance at an intermediate-frequency ampli-
fier designed about half a dozen years ago.

The circuit shown in Fig. 1 is that of the ‘“ Haynes-
Griffin Simplified Superheterodyne,’”” and is typical of
the designs of its time. Ordinary triode valves of very
low efficiency (n=8, R,=12,000 ohms) were used for
all purposes, and as a consequence three stages of in-
termediate-frequency amplification were required. The
gain was probably about 20 per stage, neglecting reac-
tion. Since the frequency-changer contributed practic-
ally nothing to amplification, the overall gain would
thus be about 8,000 or 10,000 times from frame aerial
to the grid of the second detector. This would be in-
adequate even in these days of high-power transmitters,
and was doubly so six years ago; reaction, therefore,

had to be used to increase the signal strength. In the
receiver shown this was achieved by designing the am-
plifier in such a way that it was intrerently unstable
(due to feed-back through the anode-grid capacity of the
valves used) and then controlling the tendency to oscil-
late by applying positive grid-bias to the valves by means
of the potentiometer shown. By careful adjustment of
this potentiometer the intermediate-frequency amplifier
was balanced precariously on the verge of oscillation, in
which condition the receiver as a whole became very
sensitive and performed prodigies of long-range recep-
tion on a frame aerial.

Now it is an easily demonstrable fact that the longer
the wavelength to which a set is tuned, the more marked
is the deterioration in quality brought about by the use
of reaction. It will therefore be understood that though
distant stations could readily be received when the 'in-
termediate amplifier, tuned to 3,000 metres or more,
was nearly oscillating, the loss of sidebands was far
greater than would be tolerated at the present time. It
is largely this reliance upon reaction, in place of pure
amplification, that has earned the supersonic heterodyne

FROM
FREQUENCY
CHANGER

0+96V,
N -0+45V,
]
LS.
:’1)
5 =
|I 5 'J
0,
o™
o
Qo
(=]
(=}
O,T??dz %4-5v
T = A ~H.T
=L T,
= o+L.T.

Fig. 1.—Circuit diagram of 1924 superheterodyne, omitting frequency-changer.
\ (2) Complete absence of all decoupling or stabilising

bias on grids of amplifying valves. y
capacities across primary and secondary of the L.F. transformer.

Note : (1) Potentilometer P» tor putting positive
evices of modern type. (3) The enormous

(4) That the valves used had an amplification factor of 8 and an

A.C. resistance of 12,000 ohms.
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have not the solid foundation of practical experience

The Intermediate Frequency Amplifier of the Superheiesodyne.—
receiver its very unenviable reputation for delivering
signals of bad quality. This fault, however, is a matter
of design only, and is not in any way bound up with
the principles of the circuit.

The resonance curves of the intermediate-frequency
trensformers made for the set of Fig. 1 have been roughly

10 T T
| | f
su-]—'——l- = —-f 5t —II»..._ t
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< 301 —— I—a— —1 1 n i
w | |
29 — ——1/ T
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L] . N
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WAVELENGTH KILOCYCLES. FROM RESONANCE_’WAVELENGTH

Fig. 2.—Overall resonance curve of the intermediate frequency
amplifier of Fig. 1, on the assumption that no reaction effects of
any kind are permitted to occur.

measured ; neglecting reaction, the overall resonance
curve of the intermediate-frequency amplifier is shown
n Fig. 2. The loss of sidebands, brought about in the
tuned circuits, even when reaction is not used, is_seen
to be quite appreciable, while with the amplifier nearly
oscillating for the reception of a distant station the high
notes would be almost entirely lost.

At the time when the receiver was designed the lower
notes also were generally left to look after themselves.
As a sample of the standard of quality that was then
considered really good, a curve showing the amplifica-
tion afforded at different frequencies by a first-class trans-
former-coupled L.F. stage is shown in Fig. 3. Details
of the source from which the curve was taken are given
below the diagram. If this curve is combined with the
tuning-curve of the long-wave transformers, the overall
performance curve that results is that shown in full line
in Fig. 4. With extra high-note loss due to reaction
this would be replaced by some such curve as that shown
dotted on the same diagram. It will be appreciated from
this that the old superheterodyne receivers very well
leserved their reputation for poor quality of reproduc-
Llion.

Dynamic Resistance on Long Waves.

The analysis that has been made of the causes of this
bad quality gives us a very clear guide to design, for we
see that we have to arrange that the tuning is flat enough
to preserve the high notes and the L.F. transformers good
cnough to reproduce the Jow. The latter point is met,
simply enough, by choosing a good modern transformer
and using it in conjunction with a suitable valve; the
conditions to be fulfilled are exactly those arising in any
ordinary set. The question of the proper design of the
tuning circuits, however, is a little more difficult—if only
because few of us are accustomed to handling wave-
lengths of the order of 3,000 to 10,000 metres, and so

WWW.americanhradiohistorv.com ~ g e -
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that helps to smooth out perplexities when dealing with
the broadcast wavelengths.

The main difference, apart from the high inductance
required, between long-wave tuning coils and those for
the broadcast band is that even the most inefficient long-
wave coil we can make has a very high dynamic resist-
ance indeed, so that we are at once offered the possi-
bility of very high stage-gain when using modern screen-
grid valves. - We are only limited in our ambitions by
the danger of finding that the tuning has become too
sharp for quality, even if reaction, accidental or deliber-
ate, can be entirely avoided.

When Quality begins to Suffer.

If, for example, we stipulate that an amplifier built
for a frequency of 50 ke., and including three tuned
circuits (two stages of amplification), shali cut down
5,000-cycle notes by not more than 30 per cent., .then
if we use tuning coils of 50,000 microlienrys and tuning
condensers of 0.000z mfd., each coil must have a high-
frequency resistance of 5,750 ohms in addition to the
damping imposed by the preceding screen-grid valve.
The dynamic resistance of the tuned circuit would then
amount to no more than 43,000 ohms, while the stage-
gain, using a battery-heated screen-grid valve, would
not exceed 45 times,

It would be very easy to construct a coil of inductance -

50,000 microhenrys with a high-frequency resistance not
exceeding 250 ohms at 50 kc., thus giving a dynamic
resistance over twenty times the maximum permitted by
the requirements of quality, and yielding an amplifica-
tion of over 350 times in a single stage. With possi-
bilities of this sort dangled invitingly before our eyes,
it would be absurd to put up with the meagre 45 times
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Flg. 3.—A first-class L.F. stage of six years ago. From N.P.L.

curve of R.I. low-frequency transformer (1924 pattern), used

with valve of that date. (Experimental Wireless, Vol. 1, p. 745,
September, 1924.)

per stage that is the most that can be obfained from
single tuned circuits before quality begins to suffer.

We abandon, therefore, the prospect of using several
successive flatly tuned circuits, and turn our attention
to the possibilities of the band-pass filter as an inter-

stage coupling. If we work out the shape of the reson-
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The Intermediate Frequency Amplifier of the Superheterodyne.—
ance curve to be expected from a filter built up from coils
of resonably low resistance, we find that the filter has
two very high ‘and sharp peaks, even if the inductance
of the coils is taken as high as is practically possible.

A curve of this kind is shown in Fig. 5, in which the
response is seen to be more than five times greater
for sidebands removed by 4 kc. from the carrier fre-
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Fig. 4.-—~Composite curve of overall L.F. reproduction of 1924

superheterodyne, with no reaction, and only one transformer-

coupled L.F. stage. In practice, the defects of the above curve

were enormously exaggerated by reaction, as the dotted line
suggests,

quency than it is for the carrier frequency itself. A
wide flat-topped curve can be obtaingd only by raising
the resistance of the individual coils of the filter to a
very much higher value.

Where Band-pass is almost Essential.

It would appear, then, that the band-pass filter offers
the possibilily of no higher stage-gain than can be
attained, for the same standard of quality, with simple
tuned circuits. In a sense this is true, but the fact
that the band-pass filter built up from low-resistance coils
accentuates the sidebands almost as much as the simple
tuned circuit accentuates the carrier frequency suggests
that a combination of the two would be very profitable.
A Dband-pass filter might well be used between the
frequency-changer and the intermediate-frequency
amplifier, the latter using single-tuned circuits through-
out. The amplifier would then be designed for high
stage-gain, without much regard for quality, and the
filter that precedes it would be so calculated that side-
‘bands were accentuated in the filter to the same extent
that they are lost in the amplifier. The resulting overall
curve, while not quile perfect, would be such as to
give reproduction of very satisfactory quality, and
would probably be distinctly better than the tuning
curves of the average set. Fig. 6 gives the overall
tuning curve of an amplifier which reduces 4 kc. side-
bands to Yth of the fundamental frequency, used in
conjunction with the filter of Iig. 5.

By a combination such as this it becomes possible
to use long-wave tuning coils wound to give high ampli-
fication without sacrificing the quality of reproduction.
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In passing, it may be worth while to remark that by
‘““coils wound for high amplification’’ we do not mean *
single-layer solenoids wound with Litzendraht. The
coils used in calculating the filter whose very peaky
tuning-curve is given in Fig. 5 are slab coils, wound
with very fine enamel-covered wire; for all their high
inductance they are only equal in diameter to a half-
penny, and are, perhaps, twice as thick. Regarded
as tuning coils, they are about as inefficient as they
could possibly be, but the shape of their resonance
curve is such that they fall, all the same, into the
category of ‘‘ul